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FLORA OF PANAMA'

BY Robert E. Woodson, Jr. and Robert W. Schery

AND Collaborators

Part IV

Family 37. SALICACEAE

W. G. D'Arcy^

Trees or shrubs^ dioiceous or rarely monoecious, glabrous or pubescent;

branching alternate. Leaves mostly deciduous, alternate, simple, mostly serrate

or denticulate, somewhat sclerophyllous, petiolate; stipules deciduous or foliaceous

and sometimes persistent; b
Inflorescences in dense erect

covered with one or more deciduous scales,

lax racemes (aments, catkins), terminal or on

short shoots, the rachis mostly with leafy bracts, the pedicels with small, cuculate,

entire bracteoles. Flowers with the perianth represented by basal glands or a

or connate, thedisc; male flowers with 2-many, the filaments free

female flowers with the

or stii3itate, sometimes pubescent, l-lo(

ovuled- the ovules erect, anatropous, 1(

2-4

ityl

the stigmas 2-4, often sessile, digitiform. Fruit a capsule, dehiscing to the base

into 2-4 recurving valves; seeds mostly numerous, often compressed, copiously

long-ciliate (comose), the embryo straight, the endosperm nuclear, scant.

The Salicaceae comprises 2 genera, Salix and Populus, best represented in

north temperate regions but also widespread in the tropics; they are absent in

Australia, the South Pacific and Southeast Asia. Some species grow north of the

Arctic Circle. Both genera have wind-dispersed seeds and many species are

well-adapted to wet habitats, Populus has wind-pollinated flowers while in Salix

insects are important in pollination, although reduction of the flowers suggests

^Assisted by National Science Foundation Grant DEB 77-04300, W. G. D'Arcy (principal

investigator).

^Missouri Botanical Garden, 2345 Tower Grove Avenue, St. Louis, Missouri 63110.

Ann, Missouri Bot. Gaud. 65: 1-4.

0026-6493/78/0001-0004/$00.65/0
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an approach to facultative wind pollination. The family appears to be reduced

in floral features from more generalized ancestors. Although a number of pos-

sible ancestral relatives have been postulated, no such candidate has received

widespread acceptance. The one species of this family known from Panama is

also the sole species native in South America. Otlier species of Salix are known
in Central America, and species of PopuJus occur in southern Mexico.

Literature

:

Schneider, C. 1917. A conspectus of Mexican, West Indian, Central and

Sovith American varieties of Salix. 1-41

1919. Notes on American Willows V. The snecies of the Pleonandrae

group. J

1921, Notes on American Willows XII. A systematic enumeration of

J

3: 61-125.

1. SALIX

Salix L., Sp. PI. 1015. 1753; Gen. PI, ed. 5. 447. 1754. itpe: S. alba L.

Dioecious shrubs or trees, often slender and flexuous, often from a sub-

terranean caudex; branching alternate. Leaves mostly deciduous, alternate,

simple, often narrow, mostly denticulate, the costa prominent with numerous

lateral veins; petiole mostly present; stipules mostly present, deciduous or per-

sistent, sometimes foliaccous; buds with an indurate, deciduous scale and a

hyaline membranous covering. Inflorescences dense spikes or racemes (aments,

catkins), terminal on axillary shoots, lax or erect, subtended by basal leafy

bracts; pedicels short, elongating in fruit, subtended by a bracteole. Male floicers

with 1-2 short glands above the bracteole or a disc, the stamens 2-8, the filamenfs

free or basally united, sometimes pubescent, the anthers rotund, 2-thecate,

longitudinally dehiscent; female flowers with short glands above the bracteole or

surrounding the ovary, the ovary sessile or stalked, 1-loculed, the style short or

elongate, the stigmas 2-A, short, digitate. Fruit a small, 2-4-valved capsule, the

valves somewhat leathery, apically dehiscent and recurving; seeds numerous,

lenticulate, long-pilose, the embryo erect with 2 large cotyledons and a short

epicotyl, the endosperm nuclear.

Salix is a genus of over 500 species, widespread except in Australia and the

South Pacific. In north temperate regions, species of Salix are frequently the

dominant species, especially along watercourses and in marshes and other wet

places. Salix wood is used in some countries for basketry, for building dykes and
locks and for support for mud-covered houses. Trees are often fast growing.

1. Salix humboldtiana Willd., Sp. PL, ed. 4. 657. 1805. type: Peru, Humboldt
(B-Willd. 18108, not seen, microfiche MO).

S. chilensis sensu auct., an Molina, Saggio Storia Nat. Chili 169. 1782.

Shrubs or trees to 15 m tall; branches slender, flexuous, puberulent with weak
spreading hairs, drying with reddish bark, the youngest growth drying yellowish.
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Figure 1. Salix humboldtmna Willd.—A. Flowering branch (x%).—B. Single flower,

female (xSym). [After Tyson 7379 (MO).l
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Leaves linear-lanceolate, 5-6 cm long, 4-6 mm wide, apically acute, basally

obtuse, the margins serrate with low callose-glandular teeth, glabrous beneath,

the costa pilose to puberulent and glabrescent above, the costa prominently

elevated beneath, plane above, the surface finely rugose above, the minor venation

not evident, beneath the minor venation slightly elevated, differing in texture

from above, the lateral veins ill-spaced, more or less arcuate, forming a well-

defined submarginal vein ca. 0.5 mm from the margin; petiole slender, 3-5 mm
long, deeply canaliculate above, pubescent; stipules subfoliaceous, dentately

3-4 mm long, deciduous. Inflorescences lax racemes (aments, catkins) terminal

on short lateral shoots, 3-10 cm long, the flowers congested at anthesis, slightly

more distant in fruit, the rachis angled, short-pilose near the base with several

foliose basal bracts with reduced stipules; bracteoles 1-2 mm long, ovate, densely

ciliate; pedicels obsolete. Flotoers (female) with the gland deeply 2-lobed, ca.

0.3 mm long, slightly reddish; ovary narrowly ellipsoidal, stipitate, the stipe

0.5-1.0 mm long, in fruit becoming 1 mm long and resembling pedicels, the

stigmas 4 in 2 pairs, digitate. Fruit ovoid to ellipsoidal, ca. 6 mm long, drying

brownish; seeds ca. 1 mm long, compressed trapezoidal, long pubescent (comose)

with white hairs. Male flowers were not seen.

This species is distinct in the Panamanian flora because of its narrow, serrate

leaves and its racemes of small fruits filled with silky-plumose seeds. In Panama

it has been collected only in the ChiriquI Mountains. Salix humholdtiana ranges

widely in Sovith America and through Central America into Mexico. Becoming

a substantial tree, it is also widely cultivated in warm parts of the New World.

This species belongs (Schneider, 1919) to sect, Nigrae of the Pleiandrae group,

which includes sects. Nigrae^ Triandrae, and Pentandrae subsects. Lucidae and

Bonplandianae. This group is entirely New World in occurrence, ranging from

Ontario to South America. In this group male flowers have 3-15 stamens

whereas other American species in the genus have 2 or only 1. A number of

infraspecific taxa have been recognized under S. humholdtiana.

Although the name S, chilerms is earlier than the name used here, Schneider

(1917) dismissed it, judging that it probably does not refer to a member of this

nenus. Common names are "sauce*' (Spanish); "willow" (English).
t>

CHIRIQUI: In village of El Volcan, 4,000 ft, Tijson 7379 (MO).

Index of Latin Names

Numbers in bold face type refer to descriptions; numbers in roman type refer to syno-

nyms; numbers with dagger ( t ) refer to names incidentally mentioned.

Populus 1, 2

Salix 1, 2, 3

subsect. Lucidae 4

group Pleiandrae 4

sect. Nigrae 4

sect. Pentandrae 4

subsect. Bonplandianae 4

sect. Triandrae 4

alba 2

chilensis 2, 4

humboldtiana 2, 3, 4

Salicaceae 1



FLORA OF PANAMA'

BY Robert E. Woodson, Jr. and Robert W. Schery

AND Collaborators

Part VI

Family 99. BUXACEAE
Alwyn H. Gentry-

Trees, shruhsy or rarely herbs, monoecious or dioecious, usually glabrous,

sometimes pubescent with simple trichomes. Leaves opposite or alternate, simple,

usually entire, pinnately veined or 3-veined from the base, usually coriaceous,

exstipulate. Inflorescence spicate to racemose, usually congested, axillary,

bracteate. Flowers without petals; male flowers usually with 4 separate sepals

and 4-6(-many) stamens, when 4, borne opposite sepals, the filaments lacking to

conspicuous, the anthers often dorsifixed, 2-locular, longitudinally dehiscent or

dehiscing by valves; female flowers usually few and larger than the' male, the

sepals 4-6, the ovary superior, 3-locular, the styles usually conspicuous, the ovules

1-2 per locule, pendulous, anatropous, with a ventral raphe. Fruit a loculicidally

dehiscing capsule or drupe, the styles usually persistent and conspicuous, 1-few-

seeded; seeds with endospenn, often black and shining, the embryo straight with

flat or thick cotyledons.

A mostly north temperate family of 5 genera and about 100 species, the

Buxaceae are usually allied to the Euphorbiaceae and sometimes reduced to a

tribe of that family. They are placed in Hamamelidales by Hutcl inson

World
Simmondsia (I snecies of the southwestern United States and adjacent Mexico

famihal (1966) and allied respectively

Monimiaceae
ns

a dense compact wood and is much used as an ornamental hedge in formal

gardens. Pachysandra is used horticulturally as a ground cover. Styl ceras

Simmondsia

in natural wax with industrial possibilities.

Literature:

Airy Shaw, H. K. 1966. J. C. Willis. A Dictionary of

and Fems. Ed. 7. Cambridge Univ. Press, Cambridge.

Baillon, H. 1859. Monographic des Buxacees et des Sty

Victor Masson, Paris.

Librairie de

' Assisted by National Science Foundation Grant DEB 77-04300, ( W. G. D'Arcy, principal

investigator).

^Missouri Botanical Garden, 2345 Tower Grove Avenue, St. Louis, Missouri 63110.

Ann. Missouri Box. Gard. 65: 5-8.

0026-6493/78/0005-0008/$00.55/0
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Baldwin, J. & Collaborators. 1965. The relatives of Buxtis. Boxwood Bull. 5:

17-36.

Hutchinson,
J. 1967. The Genera of Flowering Plants. Vol. 2. Clarendon

Press, Oxford.

Mathou, T. 1940. Recherches sur la famille des Buxacees, etude anatomique,

microchiniique et systematique. Douladoure, Toulouse.

1. BUXUS

Buxus L., Sp. PI. 983. 1753; Gen. PI., ed. 5. 423. 1754. type: B. sempervirem L.

Crantzia Swartz, Prodr. Veg. Ind. Occ. 3: 38. 1788, non Scopoli, 1777, Gesneriaccae, nom.
rejic. against Alloplectus Mart, type: C. laevigata Swartz = Buxus laevigata (Swartz)

Spreng.

Tricera Schreb., Gen. Pi. 630. 1791 (trim. 2). type: T. laevigata (Swartz) Swartz z= Buxus
laevigata (Swartz) Spreng.

Notobuxus Oliv., Hooker's lam. PI. 14: 78, tab. 1400. 1882. type: N. notalcnsis Oliv.

Macropodandra Gilg., Bot. Jahrb. Syst. 28: 114. 1899. type: M. acuminata Gilg.

Monoecious shrubs or small trees. Leaves opposite, entire, coriaceous. In-

florescences axillary, racemose, congested, bracteate, usually with a single terminal

female flower and several to many lateral male flowers. Flowers apetalous; male

flowers with 4 sepals, the stamens 4-6, opposite the sepals, the filaments exserted,

the anthers dorsifixed near the base; female flowers with 4-6 sepals, the ovary

3-locular with 3 distinct styles and 2 ovules per locule. Fruit a capsule, 3-parted,

apically 3-horned from the persistent styles; seeds oblong, black.

Buxus includes about 70 species, mostly in the West Indies (sect. Tricera,

primarily in Cuba and Jamaica, 33 species) and Eurasia (sect. Buxus); 10 species

occur in Africa, (sect. Buxella and Notobuxus). Four species occur in Mexico,

adjacent Guatemala, and Belize. Attemjots to segregate the New World species

as Tricera, characterized chiefly by the elongate style, are unjustified. African

Notobuxus, separated by sessile anthers and lack of a rudimentary ovary in male

flowers, also seems best referred to Buxus following Hutchinson (1967).

L Buxus citrifolia (Willd.) Spreng., Syst. Veg. 3: 847. 1826.

Tricera citrifolia WiWd., Sp. PL, ed. 4. 4: 338. 1805. type: Venezuela, Bredemetjcr (not seen).

Monoecious shrub or small tree 3-5 m tall, to 5 cm d.b.h.; twigs glabrous,

somewhat tetragonal, the angles ridged and prominent. Leaves elliptic to nar-

rowly ellijotic-ovate, more or less acuminate, cuneate to rounded at the base,

entire, subcoriaceous or coriaceous, glabrous, 5-12 cm long, 2-5 cm wide, sub-3-

veined from the base with the outer 2 nerves forming submarginal veins, the

venation inconspicuous above, prominulous beneath, the petiole margined, 2-5

mm long. Inflorescence short, 1-2 cm long axillary, cymose-racemose with a

single terminal female flower and several lateral male flowers; bracts triangular,

1-2 mm long, ciliate; pedicels of male flowers 2-4 mm long, the female flowers

sessile. Flowers white, fragrant; calyx of male flowers petaloid, the 4 sepals

obovate, 2-3 mm long, papillose-ciliate, the stamens 4, opposite the sepals, the

filaments thick, 2-3 mm long, the terminal anther 0.5-1 mm long; female flower
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URE 1. Buxus citrifolia (Willd.) Spreng.—-A. Flowering branch (X%).—B. Male flower

(X5), [Aiter Nee i^ Hamen 14051 {^lO)^,—C, Fruit (x%). [Aiter Gentry 5029 (MO).]
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with 6 ciliolate and somewhat puberulous biseriate sepals ca. 1.5 mm long, the

ovary ca. 3 mm long with 3 styles 3-4 mm long. Capsule 3-valved and 3-homed
from the joersistent styles, 7-8 mm long not including the 5-7 mm long styles,

loculicidally dehiscing so each valve 2-horned; seeds black, shiny, ca. 5 mm long,

1.5-2 mm wide.

In Panama this species is restricted to the limestone outcrop region of Central

Panama where it is one of the characteristic elements, growing with such

striking local endemics as Parmentiera cereifera Seem., Capparis mirifica

Standley, and Coccoloha aff. acapulcensis Standley. Although I have not seen

the type, the Panamanian material is a good match for the available material

from Venezuela, A number of West Indian collections of this affinity have often

been included under B. citrifolia, which has thus been cited from Martinique,

Cuba, and Puerto Rico. The closely related Cuban and Puerto Rican plants

differ in shorter more globose capsules with shorter horns and should be known
respectively as B. brevipes (Miill.-Arg.) Urb. and B. portoricensis Alain or

lumped under B, laevigata (Swartz) Spreng. The similar Martinique plant which
has often been cited as B. citrifolia does have long capsule horns but was separated

from B. citrifolia by MiilL-Arg. on account of fused style bases; its flowers are

also larger than in B. citrifolia, Buxus citrifolia itself has sometimes been con-

sidered synonymous with the older B. laevigata, but topotypic material of B.

laevigata from Jamaica differs in having smaller flowers and fruits and smaller,

more broadly elliptic leaves with more pronounced secondary venation and more
marginal lateral veins.

CANAL zone: Road to Battery VII, W of Gatun Locks, Johnston 1774 (MO). Rio Pequeni,
Salamanca Hydrographic Station, Woodson et ah 1563 (MO). Panama: Icanti, Rio Agua
Clara, Gentry 2604 (MO). Archaeological site at edge of Madden Lake, Gentry 5029 (MO).
Near Puente Natural SE of Madden Lake, Nee ir Hansen 14051 (MO). 5 mi above Maje,
Foster ir Kennedy 2022 (MO).

Index of Latin Names

Numbers in bold face type refer to descriptions; numbers in roman type refer to syno-
nyms; numbers with dagger (t) refer to names incidentally mentioned.

Alloplectus 6t
Bnxaceae 5
Buxus 6, 6t

Didymeleaceae 5t
Euphorbiaceae 5t
Gesneriaceae 6t

•sect. Buxella 6t Hamamelidales 5t
sect. Buxus 6t Macropodandra 6
sect, Notobuxus 6t acuminata 6t
sect. Tricera 6t monimiaceae 5t

brevipes 8t
citrifolia 6, 8t

Notobuxus 6, 6t
natalensis 6t

laevigata 6t, 8t Pachysandra 5t
portoricensis St Parmentiera 8t
sempervirens 5t, Sf cereifera 8t

Capparis 8

mirifica 8t

Coccoloba 8

acapuleccnsis 8t
Crantzia 6

laevigata Rf

Simmondsia 5t
Stylocerus 5t
Tricera 6, 6t

citrifolia 6

lae\'igata 6t



FLORA OF PANAMA'

BY Robert E. Woodson, Jr, and Robert W. Schery

AND COLLABOIU.TORS

Part VI

Family 123A. HYPERICACEAE
Norman K. B, Robson-

Trees, shrubs, perennial or annual herbs, or rarely lianas, unarmed, glabrous

or with simple, stellate or dendroid hairs, containing various secretions in schizog-

enous canals or locules. Leaves opposite, decussate or rarely the upper ones

alternate, simple, entire or rarely gland fringed, sessile or petioled, often with

translucent glandular dots, lines or with black or red glandular dots; stipules

absent, but an interfoliar ridge often present. Inflorescences terminal and

sometimes also axillary, rarely wholly axillary or cauliflorous, cymose to thyrsoid

or racemose, 1-many-flowered; bracts and bracteoles present at least initially,

sometimes reduced to ledges. Flowers bisexual, actinomorphic, radiate to cupulate

or pseudotubular, homostylous or heterodistylous; sepals 5 and quincuncial or

rarely 4 and decussate, free or united, imbricate, entire or with the margin

variously divided, often glandular, the lamina glandular like the leaves, usually

with more glands linear than punctiform, almost always persistent in fruit; petals

5 or rarely 4, free, imbricate (contorted), alternisepalous, entire or with the

margin variously divided and often glandular, the lamina usually glandular like

the leaves, sometimes with a nectariferous basal appendage, glabrous or adaxially

villous, deciduous or persistent; stamen fascicles 5(4), antepetalous, free or

variously united, each with 1-many stamens, the filaments variously united or

apparently free, the free part slender, the anthers small, dorsifixed, usually with

a gland terminating the connective, 2-thecal with thecae parallel, dehiscing

longitudinally; staminodial fascicles 3 or 5 or absent, when present alternating

with the stamen fascicles; ovary 1, superior, 3-5-locular or 1-locular with 2-5

parietal placentas, the ovules 1-many on each placenta, anatropous, horizontal

or ascending, the styles (2-) 3-5, free or united, elongate, slender, the stigmas

punctiform to broadly capitate or rarely bifid. Fruit capsular, dehiscing septi-

cidally or loculicidally, or baccate or rarely drupaceous with 5 pyrenes; seeds

1-many on each placenta, the testa often sculptured or gland dotted and some-

times winged or carinate, exarillate, rarely carunculate, without endosperm;

embryo cylindric, straight or curved, the cotyledons longer to shorter than the

hypocotyl, straight or rarely convolute.

'Assisted by National Science Foundation Grant DEB 77-04300 (W. G. D'Arcy, principal

investigator).

^Department of Botany, British Museum (Natural History), Cromwell Road, London
SW7 5BD, Great Britain.

Ann. Missouri Bot. Gard. 65: 9-26,

0026-6493/78/0009-0026/$OL95/0
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The Hypericaceae is a family of 8 genera with about 500 species, of which

about 400 belong to Hypericum. This is mainly a temperate genus but it occurs

in mountains in the tropics. The other genera are wholly tropical in distribution,

except for the East Asian and North American Triadenum Raf. Two genera are

native to Panama. The type genus is Hypericum L.

The Hypericaceae is frequently included in the Guttiferae as subfamily

Hypericoideae; and indeed it is no more distinct from the other subfamilies than

they are from each other. However, the three hypericaceous tribes themselves,

Vismieae, Cratoxyleae and Hypericeae, are not closely related; and so the tradi-

tional classification is adopted here for convenience rather than as a definitive

scheme.

The Plypericaceae can be recognized by their simple, opposite, exstipulate

leaves with usually pimctiform glands, bisexual flowers asually with a 5-merous

perianth, slender filaments and small anthers, and slender styles.

In general, the family has been used as a source of durable or easily worked

woods and of drugs or dyes from the bark and leaves, Hypericum is much used

in horticulture for the decorative value of many of its species. Certain species

have proved troublesome in various parts of the world because they contain two

naphthodianthrones, hypericin and pseudohypericin, which are photodynamically

active and produce sores on browsing animals.

a. Herbs or shniblets; leaves (Panama) sessile, glabrous, 3-25 mm long; petals glabrous;

styles 3; stamen filaments free to near the base; fruit capsular, 3-valved (Panama) —

.

__ 1. Hypericum
aa. Shrubs or trees; leaves (Panama) petiolate, pubescent (or glabrescent) to tomentose

beneath, 60-400 mm long; petals internally villous; styles 5; stamen filaments united

in 5 fascicles; fruit baccate, 5-locular __ _. 2. Vismia

1. HYPERICUM

Hypericum L., Sp. PL 783. 1753; Gen. PL, ed. 5. 341. 1754. xYrE; //. perforatum

TreeSj shrubs or perennial to annual her])s, glabrous or with simple hairs,

with glandular canals or locules containing resins (amber), essential oils

(pellucid) and often hypericin and pseudohypericin (black or red). Leaves

opposite, entire, rarely gland fringed, sessile or shortly petiolate, the venation

subparallel or variously reticulate, pellucid or dark glands present on lamina or

margins. Inflorescences 1-many-flowered, usually dichasial, terminal and some-

times also axillary, with branches regularly bracteate and bracteolate, sometimes

foliate; the bracts often foliaceous; pedicels usually present. Flowers homostylous

or rarely heterostylous, the perianth usually radiate to cupulate; sepals 5, quin-

cuncial, or occasionally 4 and decussate, glandular like the leaves; petals 5(4),

contorted in bud, yellow to orange or rarely white, often tinged or veined with

red in areas exposed in bud, usually asymmetric, variously glandular, deciduous

or persistent, glabrous; stamen fascicles free, variously united or sometimes ap-

parently absent, deciduous or persistent, glabrous, each with many to few

3 A list of generic and subgeneric synonyms will be found in Robson (1977). The two
Panamanian species belong to sect. Spachhan (R. Keller) N. Robson,
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Figure 1. Uijpericum gnidioides Seem.—A. Habit (X%).—B. Leaf underside (x29'i(»).

C. Flower ( x3%o)-—I^- Flower with 2 petals, 1 sepal and some stamens removed ( X3%o).
[After Tyson 5713 (MO).]—E. Fruit (x3%o).—F. Seed (x35). [After Lazor 6 Correa

2703 (MO).]
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stamens, or rarely reduced to 1 stamen, the filament slender, usually free almost

to the base, the anther oblong or elliptic with an amber or dark gland on the

connective; staminodial fascicles absent or rarely 3, glabrous; ovary glabrous,

3-5-locular with axile placentas or completely unilocular with (2-) 3-5 parietal

placentas, each placenta with 2-many ovules, the styles (2-) 3-5, free or partly

to completely united, glabrous, the stigma small or broadly capitate. Fruit a

septicidal capsule, occasionally fleshy and tardily dehiscent, the (2-) 3-5 valves

often with resin-containing vittae or vesicles, 1-many-seeded; seeds small, the

testa variously sculptured, often carinate or winged, the embryo slender, straight,

with distinct straight cotyledons.

Hypericum is a genus of ca. 400 species distributed throughout most meso-

phytic parts of the world except the lowland tropics, but most abundant in

temperate regions. The least specialized species are arborescent and occur in

Africa, but most of the genus consists of shrubs or perennial herbs.

Many species of Hypericum are cultivated in other countries, mostly as

flowering shiaibs or alpines. Otherwise the main economic importance of the

genus derives from its contained hypericin, which renders hairless parts of the

muzzles of browsing animals photosensitive, producing "hypericism," an often

fatal condition.

Literature:

Robson, N. K. B. 1977. m L. ( Guttiferae ) . 1.

Infrageneric classification. Bull Brit. Mu5. (Nat. Hist.), Bot. 5: 293-347.

Rodriguez Jimenez, C. 1975, Recherches sur Hypericum L. section Brathys

(Mutis ex L.f.) Choisy sous-section Spachium Keller ( Guttiferae ) . Mem.
Soc. Ci. Nat. La Salle 33: 5-151.

a. Shrublet; all internodes shorter than the leaves; leaves coriaceous; infloiescence mostly
monochasial or mixed bracteate and foliate, not regularly dichasial; styles 1.3-1.5 times

as long as the ovary; capsule shorter than the sepals 1. H. gnidioidcs

aa. Perennial to annual herb; upper internodes longer than the leaves; leaves coriaceous;

inflorescence usually regularly dichasial at first, becoming monochasial; styles not

longer than the ovary; capsule 1.3-2.0 times as long as the sepals 2. H. silenoides

1. Hypericum gnidioides Seem., Bot. Voy. Herald 88, tab. 17. 1853. type:

Panama, Seemann (GOET, lectotype; BM, F, K, NY, isoleetotypes; US, photo).

//. woodsonii Standley, Ann. Missouri Bot. Card. 26: 294. 1939. type; Panama, Woodson et al,

1040 (F, MO, NY, US).
//. pinetoru?7i Standley, Publ. Field Mus. Nat. Hist., Bot. Ser. 23: 65. 1944, type: Honduras,

Dept. Comoyagua, near Siguatepec, Standley 55880 (F).

//. arbuscula sensu Rodriguez-Jimenez, Mem. Soc. Ci. Nat. La Salle 33: 114. 1975, non Standley
& Steyermark, 1944.

Glabrous shrublet 3-55 cm tall with a taproot, usually bushy with the branches

erect, strict or the lower ones ascending, rarely decumbent and matforming, not

rooting at the base; stems 4-lined at first, eventually terete, sparsely gland dotted

with the internodes shorter than the leaves. Leaves sessile, erect or suberect,

usually imbricate, coriaceous, subconcolorous; lamina (3-) 8-14 (-18) mm long,

0.8-3.5 (-5.0) mm wide, linear, elliptic-oblong, lanceolate or rarely ovate-
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lanceolate, the apex acute, the margin entire, revolute, the base parallel to nar-

rowly cuneate, the lateral vein pairs 0-3, without reticulate venation, the laminar

glands pellucid, punctiform, dense, large, more prominent beneath, the marginal

glands absent, the upper epidermal cells bullate. Inflorescences 1-25-flowered,

monochasial after the first or second grade, with foliate and bracteate branches

mixed, or wholly foliate, without subsidiary inflorescence branches; pedicels 4-10

mm long in fruit; bracts and bracteoles mostly foliaceous when present. Flowers

0.6-1.0 cm (or larger?) in diameter; sepals 4-8 mm long, 1.0-2.3 mm wide,

unequal, oblanceolate-spatidate, oblong, elliptic to linear, acute, 5-nerved, the

3-6

20-40

the longest 3.5-6.0 mm long, % times as long as the petals, the anther gland amber;

ovary 1.5-1.8 mm long, 0.6-1.0 mm wide, narrowly ovoid-ellipsoid, the styles 3,

2-3 (-4) mm long, 1.3-1.5 times as long as the ovary, the stigmas broadly capitate,

the placentas 3, parietal with numerous ovules. Fruits 3.5-5.0 mm long, 2-3 mm
wide, narrowly ovoid to cylindric, trigonous, acute to subacuminate, shorter than

the sepals; seeds ca. 0.6 mm long, cylindric, longitudinally ribbed with transverse

striae.

Hypericum gnidioides occurs from Panama northward to Mexico (Mexico

and Guerrero), its nearest ancestral species being apparently H. chamaemxjrtus

Tr. & PI. of Colombia. In Panama, it is found at higher altitudes in the Chiriqui

mountains ( 1,100-3,475 m ) and there is one record from Code Province ( 1,000 m )

.

It occurs in savannas and grasslands, especially on old lava flows. At exposed

sites on the highest part of its range (2,500-3,475 m) it adopts a decumbent

matlike form (//. woodsonii) , but this is only an extreme variant, not a distinct

taxon.

chiriqui: Slopes of Volcan de Chiriciui and along Rio Chiriqui Vicjo, 1,200 m, Allen 1002

(MO), 5 km NW of Hato del Volcan, Correa 1368 (DUKE, MO). 1 mi N of El Hato del

Volcan, Croat 10688 (MO). Alto Respinga and above, 2,800 m, D'Arcy 993.9 (BM, MO).
Between El Hato and Bambito, D'Arcy 10045 (BM, MO). On very top of EI Barti, 3,475 m,

D'Arcy 10180 (BM, MO). Ca. 3 km NE of El Hato del Volcan, 1,500-1,800 m, Davidse 6-

D'Arcy 10357 (BM, MO). Boquete, Davidson 639 (F, MO). Volcan de Chiriqui, Potrero

MuJeto, 10,400 ft, Davidson 1048 (F, MO). Boquete, Volcan de Chiriqui peak, Davidson 1355

(F). Near town of Volcan, 4,600 ft, Duke 9156 (MO). Llanos region, El Volcan, Ebinger

777 (F, MO, US). Piedro de Lino, 1,600 m, Killip 3575 (US). % mi S of Bambito, Lazor h-

Correa 2703 (MO). W slopes of Volcan de Chiriqui (Baru), Mori 6- Kallunki 5688, 5761

(both MO). 1 mi S of Bambito, Partch 69-22 (MO). Alto Boquete, 1,125 m, Partch 69-44,

69-74 (both MO). Above Boquete, foot of Cerro de Lino, 1,300-1,500 m, Pittier 3035 (US).

Chiriqui Volcan, N slope, 3,000-3,374 m, Pittier 3092 (BM, NY, US). El Boquete, 700-

1,100 m, Pittier 3320 (US). Volcan de Chiriqui, Sapper Apr. 1899 (US). Volcano of Chiriqui,

Secmann 1640 (BM, GOET, K). Llanos de Volcan, Seibert 349 (K, MO, NY). Boquete,

Llanos Francia, 3,300 ft. Stern et al. 1207 (MO, US). Boquete, Llanos area just S of the

town, 3,500 ft, Stern et al. 1934 (MICH, MO, US). 8 mi NE of El Volcan, 8,100-8,400 ft,

Tyson 845, 846 (both DUKE). Nueva California, 4,000 ft, Tyson 5713 (MO). 3 mi N of EI

Volcan, 5,000 ft, Tyson 5740 (MO). Top of El Baru, above 11.000 ft. Tmon & Loftin 6159

(MO). Above gorge of Rio Chiriqui, ca. 1.5 km, E of

(DUKE). 6 km W of Cerro Punta, Las Nubes, 6,000

4 km N of El Hato del Volcan. 1.400-1.600 n

Panama

(DUKE).
,500-7,200 ft, Wilbur & Teeri 13310 (E
Punta and Bambito, ca. 5,600 ft, Wilbur
1.800-1.900 m. Wilbur et al. 10977 (Dl
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5 km NE of El Ilato toward Volciin de Chiriqui, Wilbur et al 11858 (DUKE). 4 km NE of

800 2 mi NE of El
Hato del Volcan, ca. 1,500 m, Wilbur et al 15305 (DUKE). Between El Hato and Volcan dc
Chiriom'. Wilbur ct al 15410 (DllKK). Volcnn Chirinm' T.om.i T.nrfrn to summit 2..=500-.'^ ri80

m, Woodson et al 104C
Copete, 2,300-3,300 m,
to sunmiit, 3,500-4,000

Schery 772 (MO, US).
Wood

W
(DUKE). Between Las Margaritas and El Valle, Woodson et al 1758 (F, MO).

2. Hypericum silenoides Juss., Ann. Mus. Natl. Hist. Nat. 3: 162, tal?. 16, fig. 3.

1804. type: Peru, Dombeij (P; photo, F).

//. thesiifolium H.B.K., Nov. Gen. Sp. PI. 5: 192. 1822. type: Colombia, Humboldt ir

Bonpland (P).

//. uUginosum II.B.K., Nov. Gen. Sp. PI. 5: 194. 1822. type: Venezuela, Humboldt ^
Bonpland (P).

Short-lived perennial (?) or annual herh, glabrous, 8-45 cm tall, with taproot,

caespitose; branches erect or decumbent, not rooting at the base; stems 4-Hned,

flattened above, densely pellucid-gland-streaked, the lower intcrnodes shorter

than the leaves, the upper ones to 2 times as long as the leaves. Leaves sessile,

erect or more rarely spreading, not or scarcely imbricate, chartaceous, paler

beneath; lamina 7-2.5 mm long, 1.5-6.0 mm wide, linear to elliptic-oblong or

lanceolate, the apex acute to subacute, the margin entire, plane or sometimes
revolute, the base narrowly to broadly cuneate, the lateral vein pairs 0-3, without

or with oKscure reticulate venation, the laminar glands punctiform to linear,

large to small, more prominent beneath, the marginal glands present or absent,

the upper epidermal cells subbullate. Inflorescences 1-many-flowcred, regularly

dichasial or partly monochasial, rarely with some foliate branches from die

uppermost node, frequently with subsidiary inflorescence branches from the

lower nodes; pedicels 1-7 mm long in fruit; bracts and bracteoles foliaceous bnt

smaller to subulate. Flowers 0.4-1.0 cm in diameter; sepals 3.0-5.5 mm long,

0.5-1.4 mm wide, unequal, lanceolate, oblong-elliptic or linear, acute to subacute,

3-7-nerved, with the nerves scarcely prominent; petals deep yellow to orange,

4.0-6.5 mm long, 1.5-2.0 mm wide, ca. 1.3-2.0 times as long as the sepals, obovate;

stamens 12-30, irregularly grouped, the longest 3.0-5.5 mm long, ca. V2-% times

as long as the petals, the anther gland amber; ovary 1.5-2.0 mm long, 0.7-1.0

mm wide, narrowly ovoid-ellipsoid, the styles 3, 1.0-1.5 mm long, ca. 0.75-1.0

times as long as the ovary, the stigmas broadly capitate, the placentas 3, parietal,

with many ovules. Fruits 5-7 mm long, 1.5-3.0 mm wide, narrowly cylindric or

ovoid-cyhndric, acute to obtuse, ca. 1.3-2.0 times as long as the sepals; seeds ca.

0.6 mm long, cylindric, longitudinally ribbed-scalariform.

Hypericum silenoides sensu lato occurs along the Cordillera from northwest
Argentina to central Mexico, as well as in the Galapagos and Revilla Gigedo
Islands. Although it shows considerable variation in habit, leaf width, and flower

and fruit size throughout tliis wide range, and hence has numerous synonyms
(see Rodriguez Jimenez, 1975), the variation is apparently continuous, with the

possible exception of a small-flowered population in mainland Ecuador and the

Galapagos Islands. In Panama it is found only in the Chiriqui mountains, 1,100-
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2,400 m, where it grows in various open habitats: roadsides, streamsides, open

woodland.

CHiRiQui: "New Switzerland," central valley of Rio Cliiriqni Viejo, 1,800-2,000 m, Allen

1368 (MO, NY). 5.4 km from Hato del Volcan towards Las Lagunas, Correa ir Lazor 1514

(DUKE, MO). Trail N of Cerro Punta, Croat 10453A (MO). Volcan District, near Las

Lagunas, D'Arctj 10060 (BM, MO). Across river from Cerro Punta, D'Arcy 6- D'Arcy 6538

(MO). Boquete, 3,800 ft, Davidson 602 (F, MO). Boquete, 7,000 ft, Davidson 893 (US).

El Hato de Volcan, Ebinger 769 (F, MO). Between El Hato and Costa Rica, Ehinger 819 ( F,

MO, US). 1.6 mi NW of EI Hato de Volcan towards Costa Rican border, Luteijn 817 (DUKE).
NE of El Hato del Volcan, ca. 6,200 ft, Lutcyn it Utley 17212 (DUKE). Llanos de Volcan,

200 m. Seihert 347 (MO). Cerro Punta. 6.000 ft, Tyson 5813 (DUKE, MO). Valley120-1

White
Teeri 13247 (DUKE). % mi from El Hato del Volcan, Wilbur et al 11946 (DUKE). Rio

Chiriqui valley, E of Guadeloupe, ca. 6,500 ft, Wilbur et al. 13029 (DUKE). Ca. 5 km NW
of Cerro Punta, Wilbur et al. 15193 (DUKE). Volcan de Chiriqui, vicinity of Casita Alta,

Wood
Woodson

2. VISMIA

Vismia Vandelli, Fl. Liisit. Bras. Sp. 51, tab, 3, fig, 24. 1788, nom. cons, type: V.

caxjennensis (Jacq.) Pers.

Caopis Adans., Fam. Pi. 2: 448, 531. 1763, nom. rejic.

Trees or shrubs with simple and also stellate or dendroid hairs, glandular canals

containing yellow to orange resinous sap, and glandular loculi or vittae con-

taining amber or black secretions. Leaves opposite, entire, petiolate or rarely

sessile, the secondary venation pinnate, the tertiary venation reticulate, the lam-

ina often with dark glands, usually densely pubescent or tomentose beneath. In-

florescences many-2-flowered, usually thyreoid, terminal and often also axillary,

rarely only axillary or cauliflorous; bracts and bracteoles represented by tomentose

ledges; pedicels present. Flowers homostylous or dimorphically heterostylous, the

perianth erect; sepals 5, quincuncial, the outer parts thick in bud, usually

tomentose, the inner parts thin in bud, often scarious, glandular-vittate or

-punctate; petals 5, white or greenish white to yellow, asymmetric or not,

eglandular or variously glandular-vittate or -punctate, deciduous, externally

glabrous, intern

the petals, glabrous or villous, deciduous or persistent, each with many-3 stamens,

the filaments slender, more than half united, the anthers ovoid or globose with an

amber (? or dark) gland on the connective; staminodial fascicles 5, glabrous or

pilose, alternating with the stamen fascicles; ovary glabrous, 5-locular with axile

placentas, each placenta with many-5 ovules, the styles 5, free or coherent below

but not united, sometimes hirsute, the stigma broadly capitate to recurved-bifid.

Fruit a smooth glabrous berry with fleshy pericarp, or thin pericarp, and

then 5-lobed and sometimes apparendy capsular when dried, often glandular-

punctate, many seeded; seeds small with the testa finely reticulate, not or scarcely

carinate, the embryo slender, straight, with distinct straight cotyledons.

A genus of about 55 species in lowland and upland regions, 6 in tropical

Africa and the rest in tropical America, the least speciahzed species are Ama-

zonian.
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Vismui

bark

serve

In addition to the species noted below, V. haccifera (L.) Triana & Planch.

(1862) (— V. mexicana Schlecht.), the type of which is Mexican, is quite common
in Costa Rica. No certain records of this species for Panama exist, but a sterile

collection from Chiriqui [Panamerican Highway ca. 8 km N of Camp El Volcan,

MO baccifi

paruime

which soon turns grayish, the abruptly acuminate leaves, the longer pedicels

(4-7 mm), the homostylous flowers, the paler petals (white to cream yellow,

not pale to golden yellow), and the fruit which is usuallv described as black.

panaraensis

Literature:

Ewan,
J, 1962. Synopsis of the South American species of Vismia ( Guttiferae )

.

Contr. U.S. Natl. Herb. 35: 293-373.

a. Stamen and staminodial fascicles persistent in fmit; lower epidermis of leaf papillose,
not obscured by a spreading indumentum; petals narrowly oblong-lanceolate, glan-
dular-dotted; leaf laiuina often over 20 cm long, with the base usually deeply cordate
._ __ 4^ y^ macrophylhi

aa. Stamen and staminodial fascicles deciduous after flowering; lower epidermis of leaf
smooth, glabrate or obscured by an appressed indumentum; petals obovate to
oblanceolate, glandular-dotted to -lined or rarely eglandular; leaf lamina rarely over
20 cm long, with the base cuneate to rounded or rarely shallowly cordate.
b. Petals glandular lined or rarely eglandular; sepals erect to subreflexed in fruit;

leaves coriaceous to thickly cliartac^ous, mosdy ovate to lanceolate, ferrugineous
to whitish beneath.

c. Leaves obtuse or abruptly acuminate; outenuost sepals ovate, obtuse, 4-7
mm wide; inner margins of sepals entire or almost so; flowers homostylous

—

-

_. 3. y. latisepala
CO. Leaves gradually acuminate; outermost sepals oblong or elliptic to lanceolate,

usually acute, 2.0-3.5 mm wide; inner margins of sepals ciliate; flowers
homo- or heterostylous.

d. Flowers homostylous; sepals with the iimer margins wholly ciliate; leaves
rufous to dark brown beneath, at least the lower ones long-acuminate;
fruits purplish __.. 2. V. jefensis

dd. Flowers heterostylous; sepals with the inner margins apically ciliate;

leaves ferrugineous to fawn or rarely whitish or greenish beneath,
acute or shortly acuminate; fruits green to black _ 5. V. panamensis

bb. Petals glandular-dotted only; sepals strongly reflexed in fruit; leaves thinly char-
taceous, mostly elliptic, ferrugineous to green beneath _ 1. V. billbergiana

Vism
TYPE Panama, "in mentis Portobelo," Billberg 231 (S).

1854: 117.

V. guianensis sensu Seem., Bot. Voy. Herald 88. 1853, non V. guianensis (Aubl.) Choisy.
V. viridiflora Duchass. ex Triana & Planch., Ann. Sci. Nat. Bot., ser. 4, 17: 302. 1862, lecto-

type; Panama, Duchassaing (GOET).

Shrub or tree, 1.5-8.0(-12.0) m tall, slender; bark rufous, flaking; sap orange;
branches densely to sparsely ferruginous- to grayish-tomentose, pubescent with
mostly appressed stellate hairs, glabrescent. Leaves petiolate; petiole 7-15 m
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Figure 2. Vismia iefensis N, Rohson,—A. Habit ( xyio)-—B. Flower ( X3).—C. Flower

with part of perianth and 2 bundles of stamens removed ( X3). [After Correa 6- Dressier 568

(MO).]—D. Fmit(x2). [Aiter Dwyer 3378 (MO).]
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long, forriigineous- to grayish-tomcntose or -pubescent, glabrescent; lamina (6,0-)

7.0-19.0 cm long, 1.5-9.6(-11.4) cm wide, broadly ovate to elliptic or lanceolate,

the apex long-acuminate, to 30 mm long, the base rounded to narrowly cuneate,

sometimes shghtly asymmetric, thinly chartaceous, dull or sublucent above, bronze

or orange brown to greenish beneath, the main lateral veins 7-12, orange to

reddish, uniting in submarginal loops, sometimes with l-3(-4) short intermediate

lateral veins, with obscure reticulate venation slightly prominent on both sides,

the glandular dots dense, sometimes obscure, the ferrugineous to whitish stellate

hairs dense to sparse, closely appressed, often obscuring the smooth epidermis.

Inflorescences terminal and sometimes axillary, 4^many-flowered, broadly pyra-

midal to subcylindric, 3-5-noded, the basal 1-2 nodes with deciduous l)ract pairs,

the leaves at the node below scarcely reduced, sometimes bearing axillary

accessory branches; rachis and pedicels ferrugineous to fawn appressed-tomen-

tose, glabrescent; buds globose. Floicers heterostylous; sepals 5-7 mm long,

united at the base, the outermost 2.0-3.5 mm wide, narrowly oblong to obovate-

oblanceolate, obtuse to acute, exposed surfaces densely fawn- to ferrugineous-

tomentose with appressed stellate hairs, the inner margins entire, sometimes
ciHate, with few to numerous glandular dots, sti'ongly reflexed in fruit; petals

white or pale green to pale yellow, 7-10 mm long, 2.5-4.0 mm wide, 1.5-2.0 times

as long as the sepals, oblanceolate to narrowly obovate, obtuse or rarely acute to

rounded, distally reddish- or orange-glandular-punctate with large glands, in-

ternally whitish-villous; stamen fascicles united ba^sally with the petals, deciduous,

14-20 stamens, whitish-villous, as long as the sepals (dolichostyly) or ca. 2 mm
shorter than the petals (brachystyly); staminodial fascicles deciduous, ca. 1.5 mm
long, oblong, distally pilose; ovary 2.0-2.5 mm long, globose, glandular-punctate,

glabrous, the styles equaling the sepals (brachystyly) or ca. 2 mm short of the

petal apex (dolichostyly), the stigmas broadly capitate to narrowly peltate.

Fruits reddish puri)le with orange glandular dots, 8-13 mm long, 7-12 mm wide,

globose to cylindric-globose, glabrous; seeds dark red brown, 3-4 mm long.

Vismia hillbergiana appears to be derived from V. sessilifolia (Aubl.) DC, a

species of the Guianas, adjacent Venezuela and Brazil, which differs mainly in

having larger flowers and larger, oblong or elliptic-oblong leaves which are

reddish, glabrous beneath, and sometimes sessile. It is confined to Costa Rica,

Colombia, and Panama, where it grows in wet forest, woods, and thickets from
sea level to 1,100 m.

Typical V. hillbergiana has ovate to broadly elliptic leaves with a bronze to

orange brown indument that obscures the lower epidermis, whereas typical V.

viridiflora has narrowly elliptic to lanceolate or oblong-lanceolate leaves with a

sparser indumentum that does not obscure the greenish lower epidermis. The
sepals in fruit are typically spreading or somewhat reflexed in V. hillbergiana

and markedly reflexed in V. viridiflora. There is, however, a continuous series

of intermediate specimens hnking these extreme conditions. No other distinguish-

ing characters, morphological, ecological, or distributional, appear to exist, and
so the complex must be treated as one variable species.

BOCAs DEL TORO: Fish Creek Lowlands, Chiriqui Lagoon, Wcdel 2383 (MO), canal
zone: Near Frijoles, Alhu 927 (BM, MO, NY). Rio Chagrcs above Gamboa, Juan Mina
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plantation, Alien 4146 (MO, NY). Pipeline Road, Croat 4690 (DUKE, F, MO, NY), 9364

(F, MO), 13945 (MO). AJong road to Ganiboa airport, Croat 14601a (MO). Ancon Hill,

Duke 4608 (MO). Road C-21, Duke 5792 (MO). Albrook, U.S. Army Tropic Test Center,

Dwyer ir Rohtjns 86 (MO). Ganiboa Naval Reservation, Ehinger 900 (MO). Chagres,

Fendler 6 (BM, K, MO). Gatim, Hayes 433, 564, 569 (all NY); Hladik 238 (NY). Summit
Gardens, Holdridge 6250 (DUKE, MO). W of Limon Bay, Gatiin Locks and Gatun Lake,

Johnston 1604 (MO). Between Gamboa and Summit Gardens, Kennedy 2258 (MO). Pipeline

Road, Lewis et al 5459 (MO, NY). Near Bohio, Maxon 4774 (MO). V2 km W of Gamboa,
Nee 9533 (MO). Rio Mendosa, 9 km NW of Gamboa, Nee 9573 (MO). Pipeline Road, 9 km
NW of Gamboa, Nee ir Berg 8813 (MO). Chiva-Chiva Trail, Piper 5763 (BM). Colon, along

Rio Fato, Pittier 3876 (F). Rio Tapia, Standley 30688 (K). Darien Station, Standley 31623

(BM). 6 mi N of Gamboa, Tyson 1504 (DUKE, MO). Isthmus of Panama, Weddell (F).

Ancon Hill, Williams 7 (NY), bauro colohado island: Aviles 98b (MO); Broicn 113 (F);

Croat 4693 (MO), 4751 (F, MO), 4844 (MO), 5089 (DUKE, F, MO, NY), 5586 (MO, NY),

5628 (MO), 7206 (F, MO, NY), 7755, 8692, 12293 (aU MO); Foster 735, 961, 1129 (all

DUKE); Shattuck 61, 741 (both F, MO); Wetmore ir Abbe 93, 214 (both F, MO); Wilson 7

{¥, MO); Woodworth ir Vestal 343, 350, 518, 568, 659 (all F, MO); Zetek 5531 (F, MO).
CHiniQui: Finola, Kirkbridei^ Duke 863 (NY), cocle: ha Mesa, AUen 2690 (MO). El Valle

de Anton, crest of Cerro Pajita, LlOO m, Allen 3749 (NY). Slopes of Ceno Pilon, near El

Valle, 700-900 in, Duke 12129 (NY). La Mesa, Dwyer & Nee 11937 (MO); Gentry 5646

(MO). Mountains beyond La Pintada, Hunter ir Allen 627 (MO). La Mesa above El Valle

de Anton, 1,000 m, Weaver 1654 (DUKE). Bismark above Penonomc, 2,000-3,000 ft, Williams

559 (NY). COLON- : Portobelo, Billberg 231 (S). Santa Rita Trail, Cowell 128 (NY). Rio

Miguel de la Borda near Guasimo, Croat 9914 (MO, NY). Santa Rita Ridge, Croat 13865

(MO). E Santa Rita Ridge, Correa ir Dressier 633 (MO). Santa Rita Ridge Road, Mori ir

Kalunki 2106 (MO). Portobelo, Pittier 2437 (BM). Ca. 8 km NE of Santa Rita, ca. 650 ft,

Wilbur i~ Weaver 10852 (DUKE), dariex: Headwater of Rio Tuquesa, Croat 27157 (MO).
Without other locality, MacBride 2707 (F). panama: Hills above Canipana, 600-800 m,

Allen 1692 (F, MO, NY). Cerro Canipana beyond Su Lin Hotel, Croat 14224 (MO). El

Llano-Carti Road, 12 km from Panamerican Highway, D'Arcy 10601 ( BM, MO). Panama
Viejo, Duke 5737 (MO). Cerro Campana, Duke 10755 (MO). Cerro Azul, Dwyer 1497,

1512, 2642, 3076 (all MO). Goofy Lake to 1.5 mi S, Dwyer 6 Hayden 8028 (MO, NY). Cerro

Jefe, Foster ir Kennedy 1820 (DUKE). Between Ri'o Espave and Rio Agua Clara, Gentry

3762 (BM, MO, NY). Matachin, Hayes 456 (MO, NY). Near Panama City, Hayes (BM, K).

Cerro Campana, Kirkbride 6 Hayden 307 (MO, NY). 5-10 km NE of Altos de Pacora,

Mori ir Kallunki 3334 (MO). Cerro Azul, Porter et al. 4099 (MO, NY). Panama, Seemann

466 (BM, K). Cerro Azul, Tyson 2084 (MO). Arraijan, Zetek 5567 (F, MO), san blas:

Canal just N of Mandinga Airport, Duke 14840 (MO). Mainland opposite Ailigandi River to

2.5 mi inland, Lewis et al. 159 (MO). touac;uas: Valley of Rio dos Bocas, 15.6 km NW of

Santa Fe, Croat 27703 (MO). Month of Rio Concepcion, Lewis et al. 2779 (MO, NY). 7 km
W of Santa Fe, Nee 11202 (MO).

2. Vismia jefensis N. RoKson.^ type: Panama, Goofy Lake to Cerro Jefe,

Correa ir Dressier 568 (MO, holotype; DUKE, isotype),

Shruh or tree to 6 m tall; bark gray, not flaking; sap orange or red; branches

densely chocolate-tomcntose, grayish in age, with apprcssed-stellate hairs and

scattered stellate or dendroid pairs, glabrescent or not. Leaves petiolate; petiole

12-25 mm long, slender, densely appres.sed chocolate-tomentose, not glabrescent;

lamina 6.0-15.5 cm long, 2.5-6.7 cm wide, ovate to ovate-elliptic or lanceolate,

the apex gradually long-acnminate, the base rounded to cuneate, not asymmetric,

subcoriaceous, dull or sublucent above, green (if glabrous) or rufous to bronze

beneath, the main lateral veins 9-12, darkish brown, uniting in submarginal loops,

usually without intermediate lateral veins, and with densely reticulate venation

^ Vismia jefensis N. Robson, sp. nov. V. nifae Cnatr(>casas affinis sed habitu humiliori

saepe fruticoso, foliis lanceolatis \el ellipticis hand oblongis plerumque sine venis lateralibus

intcrmediis instructis, floribus maioribus petalis albis vel ebumeis baud roseis, differt.
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scarcely prominent on botli sides, the glandular dots present, usually completely

obscured by the indumentum, the stellate hairs dense, rufous to ferrugineous or

bronze, apprcssed, obscuring the epidermis. Inflorescences terminal and axillary,

many flowered, broadly pyramidal to subcylindric, 4-5-noded, the basal 1-2 nodes
with deciduous bract pairs and the lower nodes with reduced leaves subtending
axillary accessory branches; rachis and pedicels chocolate-appressed-tomentose,

not glabrescent; buds ellipsoid-globose. Flowers homostylous; sepals 5-7 mm long,

free, the outermost 3.0-3.5 mm wide, elliptic to narrowly oblong, obtuse to acute,

the exposed surfaces densely chocolate appressed-tomentose with stellate hairs,

the inner margins ciliate, with numerous glandular streaks and lines, spreading

in fruit; petals cream to pale yellow, 7.5-9.0 mm long, 3-4 mm wide, 1.3 times as

long as the sepals, obovate to oblanceolate, rounded, erect, with numerous thick

black glandular lines or streaks and distally a few dots, internally whitish-villous;

stamen fascicles free, deciduous, with ca. 30 stamens, whitish-villous, almost as

long as the sepals; staminodial fascicles deciduous, ca. 2 mm long, oblong, distally

pilose; ovary ca. 2 mm long, ovoid subglobose, eglandular, glabrous, the styles

ca. 2 mm short of the sepal apices, the stigmas narrowly capitate. Fruits dark

purple, globose, 12 mm long, 12 mm wide, glabrous; seeds not seen.

Vismia jefensk is similar to V. rufa Cuatrecasas from lowland Colombia, which
differs in habit, being a tree 16-30 m tall, leaf shape lanceolate to elliptic,

shortly acuminate to apiculatc, flower size generally smaller, e.g., sepals 3.5-4.5

mm long, and petal color pink, not cream to pale yellow. It is confined to the

Tefe

900

PANAMA: Between Coofy Lake and Cerro Jefe, Correa ir Dressier 470 (MO), 568 (DUKE,
MO). Altos de Pacora, 10 mi beyond Goofy Lake, Cerro Jefe, Croat 14418 (MO). Cerro Jefe,

Duke 9461 (MO). Cerro Azul to Cerro Jefe, Dwtjer 3370 (MO). Cerro Jefe, Elias 6 Haijden
1800 (NY), Ridge between Cerro Azul and Cerro Jefe, Foster 1166 (DUKE). Punta de Cerro
Jefe, Gomcz-Pompa et al 3072 (MO). Cerro Jefe, down slope from sTmnnit, Kirkbride 6-

Crehhs 10 (MO, NY). Cerro Jefe at and within 2 mi of top, ca. 3,000 ft, Luteyn 13962
(DUKE). Cerro Jefe, Porter et al. 5071 (MO, NY). E slope of Cerro Jefe, 2,700 ft, Tyson
3378 (MO). Cerro Jefe, 2,700-3,000 ft, Tyson et al 3206 (MO). Top of Cerro Jefe, 3,000 ft,

Tyson et al. 4432 (DUKE, MO). 8 km above Goofy Lake on road to Cerro Jefe, Weaver 1501
(DUKE). Cerro Jefe between Cerro Azul and La Eneida, Wilbur 15544 (DUKE). Cerro
Jefe ca. 10 mi beyond Cerro Azul, above Tocmnen Airport, Wilbur 19462 (DUKE). Cerro
Jefe beyond Cerro Azul, ca. 5,5 mi towards La Eneida, 2,7(X)-3,000 ft, Wilbur ir Teeri 13605
(DUKE). Cerro Jefe NE of Cerro Azul, Wilbur & Weaver 11088 (DUKE). Cerro Jefe beyond
Cerro Azul, between mi 4 and 8, Wilbur ir Weaver 11364 (DUKE).

3. Vismia latisepala N, Robson.'* type: Panama, Goofy Lake toward Cerro

Azul, Divyer 6 Stimson 8058 (NY, holotype; Gil, MO, UC, US, isotypes, not

seen )

.

V. baccifera subsp. ferruginea sensu Ewan, Contr. U.S. Natl. Herb. 35: 336. 1962, pro parte,
non V. ferruginea Kunth.

Shrub or tree, 2-10 (-18) m tall; bark gray, flaking; sap red to yellow; branches
densely chocolate- to ferriigineons-tomentose, grayish in age, with appressed-

^ Vismia latisepala N. Robson, sp. nov. V. japurensi Reichardt sensu lato affinis sed rannilis

inflorescentiae axibusfjuc ferrugineo-tonientosis et plus minusve dense pilis dendrodeis longi-
usculis obtectis differt; a V. carnparaguey Sprague et Riley foliis infra ferrugineo-tonientosis,
floribus pan'is, sepalis latioribus, recidit.
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stellate hairs and dense erect stellate or dendroid hairs^ not glabrescent. Leaves

petiolate; petiole (15-)2{)-32 mm long, densely appressed chocolate- to ferru-

gineous-tomentose, not glabrescent; lamina 10.5-21.0 cm long, 4.5-10.0 cm wide,

oblong-ovate or oblong-lanceolate to ovate or lanceolate, the apex acute or obtuse

to shortly and abruptly acuminate^ the base shallowly cordate to rounded or more
rarely broadly cuneate, rarely asymmetric, chartaceous, dull to sublucent above,

t'errugineous beneath, the main lateral veins (10-) 13-18, dark or reddish brown,

joining the midrib at 90°, uniting in submarginal loops, with or without inter-

mediate lateral veins, and with densely reticulate venation slightly prominent on

both sides, the glandular dots present, usually obscured by the indumentum, the

stellate hairs dense, appressed, ferrugineous to fawn, obscuring the epidermis,

and with dense ferrugineous stellate-dendroid hairs. Inflorescences terminal and

axillary, 30-40-flowered, pyramidal to su])cylindric, 3-5-noded, the basal node

sometimes with a deciduous bract-pair, with leaves (reduced or not) at the

lower nodes often subtending axillary accessory branches; rachis and pedicels

ferrugineous to chocolate appressed or spreading tomentose, not glabrescent; buds

globose. Flowers homostylous; sepals 7-10 mm long, free or united at the base,

the outermost 4-7 mm wide, ovate, obtuse to acute, the exposed surfaces densely

ferrugineous to chocolate appressed-tomentose with stellate hairs, the inner

margins entire, with numerous glandular streaks and lines, erect in fruit; petals

white to yellow, 9-13 mm long, 6-10 mm wide, 1.3 times as long as the sepals,

broadly obovate to obovate-spatulate, rounded, erect, with or rarely without

numerous distal fine continuous black glandular lines and sometimes marginal

short streaks, internally whitish-villous; stamen fascicles free, deciduous, with ca.

70 stamens, whitish-villous, as long as the sepals; staminodial fascicles persistent,

ca. 2 mm long, oblong, distally pilose; ovary ca. 2.5 mm long, subglobose,

eglandular, glabrous, the styles ca. 2 mm short of the sepal apices, proximally

gland dotted, the stigmas broadly capitate. Fruits 15-20 mm long, 15-20 mm
wide, globose, yellowish green (immature) glabrous; seeds dark reddish brown,

ca. 2.5 mm long.

Vismia latisepala has frequently been confused with V. ferruginea H.B.K.

because of its vivid ferrugineous indumentvim. The type of the latter species,

however, differs from the Panamanian plant in several respects, e.g., the leaves

are finely golden-tomentose beneath and cuneate at the base and the finely

ferrugineo-tomentose sepals are reflexed in fruit. In fact, it appears to belong

to V. guianensis (Aubl.) Choisy or is closely related to that species.

The affinities of V. latisepala, on the other hand, are with three species which

are geographically peripheral to it. It shares the broad sepals and petals with

V. japurensis Reichardt from the Guyana Highland and Amazon regions, but

differs inter aim in its longer indumentum on stem and inflorescence; this character

also distinguishes it from a closely related element from Colombia and Ecuador,

which has narrower sepals and petals, while V. camparagueij Sprague & Riley,

from Belize, Guatemala and Mexico, has smaller flowers with narrower sepals

and no appressed indumentum on the leaves, the epidermis being visible between

the dendroid hairs. The element from Colombia and Ecuador was included by

Ewan in Vismia panamensis, but it may belong to an undescribed species.
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confined

woodland
grasslands from sea level to 1,000 m.

CAXAL ZONE: Ancoii Hill, Batilett 6- Lasser 16304 (MO). Pipeline Road, end near Gatim
Lake, Croat 4714 (MO). Gaillard Highway, 2 mi NW of Summit Garden, Croat 14840 (MO).
Fort Kobbe, Duke 3935 (MO). Frijoles, Ebinger 88 (MO). 3 mi NW of Gamboa on Navy
pipeline road, 60 m, Haines 470 (DUKE, F). Pipeline road out of Gamboa, sea level, Luteyn
4158 (DUKE). 17 km NW of Gamboa, 60 m. Nee 11121 (MO). Ancon Hill, Standley
25154 (MO). 1 mi NE of Fort Clayton, Stimson 5191 (DUKE, NY). Albrook Air Force Base,
Tyson 1111, 1117 (both MO). Ancon Hill, Woodson et al. 1330 (MO, NY), barro Colorado
island: Aviles 953 (F); Bangham 409 (F); Croat 4910 (MO), 6110 (F, MO), 6416, 6695,
10736, 11089 (all MO), 12286 (F, MO); Foster 374, 646, 648 (all DUKE), 649 (MO);
Shattuck 953 (F, MO); Wetmore h Abbe 69 (F); Woodson ir Schery 975 (MO, NY);
Woodworth ir Vestal 336, 342a (both MO), cocle: La Pintada, 300 m, Allen 3606 (NY).
El Valle, Dwyer 1814 (MO). Road to El Valle, Ebinger 1103 (F, MO). Intcramerican High-
way ca. 1 mi from entrance to El Valle, Garner 33 (DUKE). 2 mi E of Rio Hondo, Gentry
2920 (MO). W of Rio Guias, Gentry 5840 (MO). 3 mi from Interamerican Highway on
westernmost road to Santa Rita, Haines 568 (DUKE). Between Las Margaritas and El Valle,

Woodson et al, 1291 (MO, NY), colon: Maria Ghiquita, E of Rio Piedras towards Portobelo,
Dwyer i^ Kirkbride 7087 (NY). Santa Rita Ridge, ca. 10 hoi from Transisthmian Highway to

end of road, Porter et al 4732 ( MO, NY), panama: Cerro Gampana, Allen 2442 (MO). Pearl
Islands, San Jose, Anderson 1852 (F). Gerro Gampana, Duke 8652 (MO). San Jose Island
between Bodega Bay and Rio Mata Puerco, Duke 12542 (NY). Gerro Azul, Dwyer 1512
(F, MO, NY), 4216 (MO). Tocumen airport, Dwyer 4229 (MO). 2 mi S of Goofy Lake
towards Gerro Azul, Dwyer 6- Stimson 8058 (MO, NY). Cerro Azul, Ebinger 404 (F, MO).
Woods near Panama, Hayes (BM). Cerro Gampana, Lewis et al 3145 (MO, NY). Cerro
Gampana 8.6 mi SW of Gampira, ca. 700 m, Luteyn 1004 (DUKE, F). Cerro Gampana,
MeDaniel 6813 (DUKE, MO). Bella Vista, Piper 5391 (NY). Gerro Gampana, above Su Lin
Motel, Poiier et al. 4201 (MO). Rio La Puente road, Calzada Larga, Quistgaard 42 (DUKE,
MO). Road to Gerro Azul, Rivas de De Hoyos 1 (MO). Garretera de Cerro Azul, Rodriguez 1

(DUKE). Villa Rosario, near road to Rio Perequete, Saldana 37 (DUKE). Penon, Las
Cumbres, Sandoval 49 (DUKE, MO). Near Punta Paitiila, Standley 26283 (MO). Miraflores
Lake, Ghorrera, White 177 (F, MO). Road to Gerro Jefe, shore of Goofy Lake, Witherspoon b-

Witherspoon 8442 (BM, MO). Gerro Gampana, near Su Lin Motor Lodge, 3,000 ft, Woods ir

Woods (DUKE, MO). Las Sabanas, collector unknown (MO), san blas: Rio Ailigandi,

Duke 10843 (NY). AiHgandi, Dwyer 6823 (MO). Mainland opposite Achituppu, Lewis et al
135 (MO). VERAGUAs: La Yeguada, 560-600 m, MeDaniel ir Cooke 14738 (MO). Without
other locality, Hancock (K).

4. Vismia macrophylla H.B.K., Nov. Gen. Sp. PL 5: 184. 1822. type: Vene-
zuela, "crescit in ripa obumbrate Fluminis Nigri et Cassiquiarcs/' Humboldt
h- Bonpland (P).

V. angusta Miq., Linnaea 18: 27. 1844. type: Surinam, "ad Osembo in Para," Focke 382 (U,
not seen).

V. /a///o//asensu Reichardt in Mart., Fl. Bras. 12(1): 208. 1878, non V. latifolia (Aubl.) Ghoisy
(1821),

Tree or rarely shrub, 2-25 (-43) m tall; bark grayish-rufous, flaking; sap

orange (? to yellow); branches densely to sparsely ferrugineous-tomentose, grayisli

in age, with appressed-stellate to dendroid hairs, glabrescent. Leaves with petiole

10-25 mm long, ferrugineous-tomentose; lamina 10.0-40.0 cm long, 6.0-16.3 cm
wide, narrowly oblong to lanceolate or ovate, the apex shortly acuminate to

apiculate, the base deeply cordate to almost rounded, coriaceous, lustrous or

dull above, greenish beneath, the lateral veins 12-31, red, uniting in submarginal

loops, often with 1-2 short intermediate lateral veins, and with conspicuous
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reticulate venation beneath, the glandular dots dense, sometimes obscured by the

indumentum, the indumentum of dense to sparse stellate to dendroid ferrugineous

hairs, especially on the veins, not obscuring the finely papillose epidermis. In-

florescences terminal, many flowered, pyramidal, 5-6(-7)-noded, with reduced

leaves at the lowermost 1(2) nodes, without axillary accessory branches; rachis

and pedicels shortly to floccosely ferrugineous to dark brown tomentose, glabres-

cent or not; buds cylindric to obovoid. Flowers heterostylous; sepals 5-6 mm
long, free to near the base, the outermost ca. 3 mm wide, oblong or elHj)tic-

oblong, rounded, the exposed surfaces densely whitish-papillose, densely to

sparsely ferrugineous- to dark-brown-pubescent with stellate-dendroid hairs, the

inner margins fimbriate, with broad glandular lines or streaks and submarginal

dots, erect in fruit; petals white or greenish white to cream, 10-13 mm long,

2.0-2.5 mm wide, ca. 2 times as long as the sepals, narrowly oblong-lanceolate,

recurved near the apex, distally glandular-punctate, internally whitish-villous;

stamen fascicles free, persistent, with ca. 25 stamens, proximally whitish-villous,

as long as the sepals ( dolichostyly ) or petals (brachystyly); staminodial fascicles

persistent, ca. 2 mm long, liguliform, distally pilose; ovary ca. 2.5 mm long,

pentagonal-subglobose, distally glandular-punctate, glabrous, with the styles

equaling the sepals (brachystyly) or petals (dolichostyly), the stigmas broadly

cajDitate to recurved-bifid. Fruits green to olive brown or reddish, 12-14 mm long,

11-13 mm wide, broadly ovoid-subglobose to globose, glabrous; seeds dark reddish

brown, 2.5-3.5 mm long.

Vismia macrophijlla is widespread in northern South America from central

Brazil (Bahia, Matto Grosso) and Amazonian Peru northwards; and it also occurs

in Costa Rica and northward as far as Mexico (?). It grows in forests, thickets,

roadsides and river margins up to 8(X) m or occasionally higher (to 2,000 m in

Colombia). The persistent stamen fascicles distinguish it from all other Pana-

manian species of Vismia. The two forms of flower are particularly noticeable

because the stamens or styles protrude beyond the recurved apices of the petals.

According to Duke 8458, the sap is used by the Cuna Indians to paint or treat

blanched places in the skin.

Although forms typical of V. macrophijlla (i.e., with broad thinner leaves

and sparser stellate-dendroid hairs) are commoner in dense forest, and those

typical of V. angusta (i.e., with narrower thicker leaves and denser stellate-

dendroid hairs) are more frequent in more open habitats, the correlation of

these characters is not complete and there is no ajoparent break in the variation to

allow them to be recognized, even as varieties.

BOCAs DEL TORO: 4-6 mi N of Alinirante, McDaniel 5099 (MO). Chiriqui Lagoon, Fish

Creek Hills, Wedel 2432 (MO), canal zone: Catun Lake, Bangham 442 (F). Near crossing

of Cruces Trail and Madden Dam Road, Bmilett h Lasser 16341 (MO). T.T.C.—Albrook
Tower, Blum 567 (MO). Pipeline road near Gamboa, Clewell b- Tyson 3313 (MO). Pipeline

road, 3 mi N of Gamboa gate, Croat 15096 (DUKE, F, MO, NY). Between Fort Sherman and
Fort Lorenzo, Croat 15434 (MO). Pipeline road 7 mi N of Gamboa gate, Croat 16599 (MO).
Near Coco Solo weather station, Duke 4278 (MO). Coco Solo near U.S. Army Tropic Test
Center, Elias i^ Kirkbride 1608 (NY). Chagres, Fendler 8 (BM, F, K, MO, US). Pipeline road

3 mi N of Gamboa gate, 60 m, Haines 469 (DUKE, F, MO). Between Pina and Gatnn,
Lutetjn 1302 (DUKE, F). Ancon Hospital grounds, 20-80 m, Pittier 2735 (BM, NY). Agua
Clara on the Trinidad River, 10-10 m, Pittier 3989 (NY). Santa Rita hills. Smith 6 Smith
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3424 (F). 6 mi N of Camboa on ridge S of Rio Frijol, Tyson J 523 (MO). Albrook Air Force
Base on Beacon Hill, Tyson 2039 (MO), barko Colorado island: Aviles 112, 893 (both F);
Chickering 37 (F); Correa i:r Haines 144 (DUKE); Croat 5211 (MO), 5322, 6430 (F, MO,
NY), 6434 (MO), 6570 (F, MO, NY), 11087 (MO); Foster 1083, 1914 (both DUKE, F);
Shattuck 893 (MO); Starry 141 (F, MO); Woodson ir Schcry 974 (MO, NY); Woodworth 6
Vestal 427 (F, MO). CHmiQui: Punta Burica, Lezcano 40 (F, MO), cocle: La Mesa, 5 mi
N of El Valle, 2,500 ft, Ttjson et at 2447 (NY), colon: Miguel de la Borda, Croat 10039
(F, MO). Between Salud and Boca del Rio Indio, Icacal, Howell 47 (MO). Salud, 50 m,
Lao ir Holdridge 183 (DUKE, MO). Santa Rita Ridge road, 8.5 km from Boyd-Roosevelt
Highway, Mori 6 Kallunki 2113 (MO). Santa Rita road, 1 mi from Carretera Transisthmica,
Stimson 5252 (DUKE, F, NY), darien: Gold mine at Cana, 500-600 m, Croat 37625 (BM,
MO). La Palma, 0-50 m, Pittier 5481 (NY). Cana, Stern et al. 517 (MO, NY). Panama:
Hills above Campana, 600-800 m, Allen 1304 (MO). SE part of Gatun Lake, vie. of Rio
Pescado, Bartlett ir Lasser 16597 (MO). Panama Viejo, Duke 5738 (MO). Cerro Campana
beyond Su Lin Motel, 2,700-3,000 ft, Duke 8651 (MO). Cerro Azul, Dwyer 1393 (BM, F,
MO), J 532 (F, MO, NY). Cerro Campana above Su Lin Motel, 3,000 ft, Dwyer 6 Kirkbride
7862 (MO, NY). Cerro Azul, near Goofy Lake, Ebinger 977 (F, MO). Calzada Larga,
Fernandez 109 (MO). Lago Cerro Azul on way to Cerro Jefe, 800 m, Nee 11471 (MO).
Taboga Island, Pittier 3593 (NY). Goofy Lake to Cerro Jefe, 8 km, Weaver b Foster 1487,
1505 (both DUKE). Miraflores Lake, Chorrcra, White 176 (F, MO). Near Arraijan, 15 m,
Woodson et al. 1342 (MO, NY), san blas: Permc, Cooper 659 (F, NY). Mulatuppu (Rio
Ibedi), Duke 8458 (MO). Inland from Mandinga airport, Dtike 8919 (MO). Isla Pino, near
Mulatupo, to ca. 200 ft, Elias 1720 (MO), veraguas: Rio Primero Braso, 2.5 km beyond
Agriculture School Alto Picdra, 700-750 m, Croat 25525 (MO). xMouth of Rio Concepcion,
Lewis et al 2777 (MO). NW of Santa Fe, II km from Escuela Agricola de Piedra, 450-550 m,
Mori ir Kallunki 6139 (DUKE).

5. Vismia panamensis Duchass. & Walp., Linnaea 23: 748. 1850. type:

Panama, Duchassaing (GOET).

Shrub or tree to 15 (-22) m tall; bark grayish brown, reticulate; sap orange;

brandies densely to sparsely chocolate- to ferrugineous-tomentose, grayish in age,

with appressed-stellate hairs and scattered erect stellate or dendroid hairs, sub-

glabrescent. Leaves petiolate; petiole 10-20 (-23) mm long, densely appressed

ferrugineous-tomentose, subglabrcscent; lamina 9.0-26.5 cm long, 3.0-11.0 cm
wide, oblong to broadly ovate or lanceolate, often triangular, the apex shortly

and gradually acuminate, the base shallowly cordate or truncate to broadly
cuneate or shortly narrowed, occasionally asymmetric, chartaceous, dull dark
green above, ferrugineous beneath when young, fawn or rarely greenish when
mature, the main lateral veins 10-15, dark brown or concolorous, joining the

midrib at an obtuse or acute angle (except the very basal ones), uniting in sub-

marginal loops, with or without intermediate lateral veins, the densely reticulate

venation slightly prominent on both sides, the glandular dots present, usually

obscured by tlie indumentum, the stellate hairs usually dense, appressed,

ferrugineous to fawn, eventually whitish, usually obscuring the ei:)idermis, the

stellate-dendroid hairs sparse, ferrugineous. Inflorescences terminal and occasion-

ally axillary, 9-many-flowered, pyramidal to subcylindric, 3-5-noded, without
deciduous bract pairs, the reduced leaves at the lower node often subtending
axillary accessory branches; rachis and pedicels ferrugineous to chocolate ap-

pressed pubescent, whitish in age, with scattered spreading stellate to dendroid

hairs, not glabrescent; buds globose; pedicels 1.5-2.5 mm long. Flowers hetero-

stylous; sepals 5-8 mm long, free, the outermost (2.5-) 3.0-3.5 mm wide, oblong

to lanceolate, acute, the exposed surfaces densely yellowish-fawn to ferrugineous-
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tomentose with appressed stellate hairs, sometimes also with numerous spreading

iliate towards the apex, with numerous

fruit; netals vellow, 7-10 mm lone, 3-6

2-1

erect, \vith numerous distal thin or thick, continuous or interrupted black

glandular lines and sometimes streaks and dots, internally whitish-villous; stamen

fascicles free, deciduous, with 40-50 stamens, whitish-villous, exceeding the

sepals (brachystyly) or shorter than them ( dolichostyly ) ; staminodial fascicles

eventually deciduous, 1.5-2.0 mm long, oblong, distally pilose; ovary 2.5-3.0 mm
long, broadly ovoid-pentagonal, glandular-punctate and -striate, the styles shorter

than the sepals (brachystyly) or exceeding them (dolichostyly), proximally gland

dotted, the stigmas broadly capitate. Fruits broadly ovoid, 9-14 mm long, 7-12

mm wide, green to black, glabrous; seeds dark brown, ca. 2.2 mm long.

Vismia panamensis is related to V. htifolia (Aubl.) Choisy (from Surinam

and Cayenne) and V. guianensis (Aubl.) Choisy (from Venezuela to eastern

Brazil), differing from the former by its smaller, usually narrower leaves and

globose (not cylindric) flower buds, from the latter by its shorter pedicels and

larger leaves, and from both by its gland-lined petals. It may be confined to

Panama, Costa Rica, and Nicaragua, as the specimens from lowland Colombia

and Ecuador that Ewan included in V. panamensis are more similar to V.

latisepala N. Robson and probably belong to an undescribed species. In Panama,

V. panamensis is common in forest clearings, secondary forest, thickets, and scrub

from sea level to 1,140 m.

DOCAS DEL TORO: Chiriqiiicito to 5 mi S along Rio Guarumo, Lewis ct cd. 2018 ( MO, NY),
CANAL zone: Near Frijoles, 60 m, Allen 916 (DUKE, F, MO, NY). Pipeline road near Ganiboa,

Clewell i^ Tijson 3259 (MO). Without other locaHty, Crawford 439 (NY). Pipeline road

near Catun Lake, Croat 4718 (MO). Pipeline road, 2.5 mi from Gamboa gate, Croat 9380
(MO). Gaillard Highway, 2 mi NW of Summit Garden, Croat 14047 (MO). Road K-10, 1-2

mi from Kobbe Arrayan Highway, Duke 11715 (NY). Canal Zone, Eppelsheimer 3 (F).

Chagres, Fendler 7 (BM, K, MO). Gatun, Hayes 451, 921 (both NY). 5 mi N of Gamboa on

Pipeline road, Lazor 5257 (MO). NW shore of Gatiin Lake, Lewis et al 1820 (MO, NY).
Near Fort Randolph, Maxon ir Harvey 6519 (BM). Navy Reservation, N of Gamboa, Rohyns
65-42 (MO). Chagres, Scemann 555 (BM, K). Naval Ammunition Depot, Stern & Chambers
36 (MO). Rio Gocoli Road K-9, Stern et al. 320 (MO, NY). Fort Sherman Research Forest

Site off Road 5-2, Stirjison 5097 (NY). Miraflores Lock area, Tyson 1130 (MO). Near mouth
of Rio Cocoli, White 97 (MO), barro Colorado island: Bailey 252 (F); Croat 4614, 4619,

4956, 5523, 5636 (all MO), 8664 (MO, NY); Ehinger 86 (MO); Foster 648, 649 (both

DUKE); Shattuck 244 (MO); Wilbur b Weaver 10788 (DUKE); Wilson 92 (MO); Wood-
woHh ir Vestal 342, 697, 714 (all MO). cnnuQui: Boquete, 3,800 ft, Davidson 695 (F, MO),
816 (MO). Near Pinola, Kirkhride ir Duke 863 (MO, NY). 1 mi S of Volcan, Lazor ir Correa

2768 (MO). 8 km N of Camp El Volcan, 6,000 ft, Little 6052 (MO). 17 km NE of San Felix,

1,000 m. Nee 10667 (MO). Around Galdera, 200-300 m, Pittier 3360 (NY). 1 mi E of Cuesta

del Piedra, 2,800 ft, Tyson 903 (FSU, MO), cocle: El Valle de Anton, crest of Cerro Pajita,

1,100 m, Allen 3749 (NY). La Pintada, de Leon 23 (F, MO), colox: Buena Vista, 100 m,

Holdridge 6386 (DUKE). Icacal, Pimta Pedro sawmill, Howell 77 (MO), darien: Cana,

1,750 ft, Stem et al 543 (MO, NY), herrera: 12.5 mi S of Ocu, 1,200 ft, Leivis et al 1654
(MO, NY). LOS SANTOS: Bahia Honda, Barclay 2829 (BM, MO). Loma Prieta, Cerro Grande,

2,400-2,800 ft, Lewis et al. 2203 (MO, NY), panama; Between Gorgona and Cruces, Barclay

1013 (BM, K). Cerro Azul, Gomez-Pompa et al 3421 (MO). Perlas Archipelago, San J

Island, Johnston 19 (BM, MO). Chilibre, Moseley 21 (F, MO). Chepo, sabana de Juan Corso,

60-80 m, Pittier 4645 (US), Cerro Azul, 2,000 ft, Tyson 2177 (MO). E slope of Cerro Jefe,

2,700-3,100 ft, Tyson 3538 (MO). Perlas Archipelago, Isla Espiritu Santo, Tyson 5571 (MO).
Between Monte Oscuro and Cermeno, Varela 13 (MO). Cerro Jefe between Cerro Azul and
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Wilbur
Santa W

Along qiiebrada

Cristobal, Nee 10157 (MO), Between San Francisco and Santa Fe, Stern et al 1916 (MO).
Canzanas, Tyson 3609 (MO).

Index of Latin Names

Numbers in bold face type refer to descriptions; numbers in roman type refer to syno-

nyms; numbers with dagger (t) refer to names incidentally mentioned.

Caopsis 15

Cratoxyleae lOt

Guttiferae lOt, 12

llypericaceae 9, 10

Hypericeae lOt

Hypericoideae 101"

Hypericum 10, 11, 12

—sect. Spachium lOt, 12t
arbuscula 12

gnidioides 11, 12, 13

perforatum 10

pinetorum 12

silenioides 12, 14

thcsiifolium 14

uliginosum 14

woodsonii 12, 13t

Triadenum 10

Vismia 15, 16, 23t

angusta 22, 23

baccifera 16

baccifera

—subsp. ferruginea 20, 21

billbergiana 16, 18

camparaguey 20, 21

cayennensis 15

guianensis 16, 21t, 25t
japurensis 20, 21t
jcfensis 16, 17, 19, 20
latifolia 22, 25t
latisepala 16, 20, 21, 22, 25t
macrophylla 16, 22, 23

mexicana 16

panamensis 16, 2 It, 24, 25
rufa 19, 20
sessilifolia 18t
viridiflora 16, 18t

Vismieae lOt



FLORA OF PANAMA'

Part VIII

Family 149. ERICACEAE'

BY Robert L. Wilbur" and James L. Luteyn3

Trees, shrubs, woody vines or herbs (the latter occasionally fleshy myco-

parasites although often allegedly saprophytic). Leaves alternate but rarely

opposite or whorled, simple, estipulate, coriaceous and persistent to membranous

and deciduous; leaf scars usually with a single vascular bundle scar, nodes usually

with one trace and one gap. Inflorescences basically racemose (either racemes,

panicles, corymbs or flowers solitary); pedicels bibracteolate, subtended by a

deciduous or persistent bract. Flowers mostly bisexual but rarely functionally

rph

4- hyp

and with a typically biseriate perianth; sepals occasionally distinct or more

typically calyx 4-5(-7)-lobed, often persistent, valvate, imbricate or reduplicate

in bud; corolla occasionally distinct but more typically of 4-5 (-7) united petals,

commonly funnelform, campanulate or urceolate, and valvate, convolute or im-

bricate in bud; stamens usually twice as many as the petals (or rarely just as

many), borne on the edge of a nectariferous disc or rarely epipetalous, distinct

or united, the anthers 2-celled, apparently inverting during development, dehisc-

ing longitudinally or more typically by apical clefts or pores, often with distinct

or connate tubules and often with terminal awns or abaxial spurs, pollen grains

in tetrads or less frequently single (Monotropoideae); pistil (2)4-5(10) -carpel-

late; stigma simple but occasionally weakly lobed, the style single, the ovary 1,

superior or inferior, usually with as many locules as carpels or with twice as many

locules as cai*pels or rarely loculate in lower portion and 1-locular above the

placentation axile, the ovules numerous or rarely solitary, anatropous to campy-

lotropous with a single integumentary layer. Fruit a loculicidal or septicidal cap-

d

win

The Ericaceae is a family of about 100 genera and perhaps 3,000 species.

^ Grateful acknowledgment is made to the Duke University Research Council and

especially to the National Science Foundation (GB-13815 and DEB-76-10185) for their

support which made this study feasible. Our thanks should also be expressed to the curators

of the herbaria listed below whose willingness to loan specimens, often for an extended period,

made this study possible: A, CR, DUKE, F, FSU, Gil, M, MO, NY, PMA, SCZ, US, WIS.

Study and publication were assisted by National Science Foundation Grant DEB77-04300
(W. C. D'Arcy, principal investigator).

^ Department of Botany, Duke University, Durham, North Carolina 27706.

^The New York Botanical Garden, Bronx, New York 10458.

Ann. Missouri Bot. Card. 65: 27-144. 1978.
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28 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

widely distributed in the temperate regions of both hemispheres and in the

tropics where it is more abundant in the mountains.

Literature:

Drude, O. 1889. Ericaceae. In A. Engler & K. PrantI (editors). Die natiirHchen

15-65

Sleumer, H, 1941. Jahrb. Syst. 71: 375-510

Small, J. K. 1914, Ericaceae. N. Amer. Fl 29: 33-102.

Smith, A. C. 1932. The American species of Thibaudieae, Contr, U.S. Natl.

Herb. 28: 311-547.

Standlcy, P. C. & L. O. Williams. 1966. Ericales in Flora of Guatemala.

Fieldiana, Bot. 24(pt. 8): 73-127.

Stevens, P. F. 1971. A classification of the Ericaceae: subfamilies and tribes.

J. Linn. Soc. Bot. 64:1-53.

Wood, Carroll E., Jr. 1961. The genera of the Ericaceae in the Southeastern

United States. J. Arnold Arbor. 42: 10-80.

Key to the Genera

a. Leaves whitish, pinkish or reddish or at least not green (i.e. lacking chlorophyll);
plants herbaceous, succulent 12. Monotropa

aa. Leaves green; plants woody shrubs or trees.

b. Petals distinct; fruit a 6-7 locular, septicidally dehiscent capsule 4. Befaria
bb. Petals united; fruit a berry, drupe or if a capsule, then loculicidal.

c. Ovary superior.

d. Anther sacs (thecae) each terminated by 2, ascendent to erect awns;
calyx lobes either closely appressed to base of fruit or becoming some-
what succulent and accressant at maturity; fruit a berry or capsule,

many seeded, with a smooth or pubescent surface but never beset with
columnar projections.

e. Calyx neither becoming succulent in fruit nor enveloping the
beriy, calyx lobes in fruit less tlian %: length of the berry; flowers

solitary in the axils of the upper leaves 13. Pernettya

ee. Calyx becoming somewhat succulent in fruit accrescent, and
closely enveloping the basal % of the capsule; calyx lobes in fruit

more than V2 the length of the capsule; flowers in terminal or

axillary racemes or panicles _ ___ _ 8. Gaulthcria
dd. Anther sacs (thecae) each bearing a single reflexed or dorsally spread-

ing awn; calyx lobes never becoming fleshy and either spreading or

reflexed; fruit a drupe with 4-10, seed-like nutlets and with the sur-

face always densely beset with columnar projections 3. Arctostaphijlos

cc. Ovary inferior.

f. Hypanthium continuous with the pedicel, the pedicel not jointed,

g. Hypanthium winged or angled.

h. Flowers solitary; corolla 1 cm long or less; pedicels shorter

than the flowers, less than 3 mm long, bibracteolate; stamens
less than 5 mm long; coralla unwinged 17. Themistoclesia

hh. Flowers in 2—4-flowered racemes; corolla 1.5 cm long or

more; pedicels as long as the flowers, ca. 15 mm long or

longer, ebractcolate; stamens ca. 10 mm long; corolla 5-

wminged 2. Anthopterus

SS' Hypanthium wingless.

i. Flowers and fruits borne on slender, elongate pedicels equal-
ling or longer than the subtending leaves.

j. Calyx 10 mm or longer; corolla 20 mm long or longer;

stamens 10 mm long or longer 6. Didonica
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jj. Calyx 4 nini long or less; corolla 6(-12) mm long or

less; stamens 5(-9) mm long or less -„_ 16. Sphyrospermum
ii. Flowers and fruits borne on pedicels much shorter than the

subtending leaves _. 19. Vacciniurn

ff. Hypanthium disarticulating from the pedicel, the pedicel clearly jointed

just below the flower.

k. Calyx basally clasped by 2, ovate, pedicellary bractlets so as to

be largely hidden from view; pedicels less than 2 mm long

7. Disterigma

kk. Calyx not basally clasped by 2, ovate, pedicellary bractlets and not

largely hidden by them; pedicels mostly more than 2 mm long.

L Anthers dehiscing by longitudinal slits extending for much of

the length of the anther sacs; tubules rudimentary, less than

0.4 mm long 9. Lateropora

11. Anthers dehiscing by pores or clefts on the tubules, these not

extending onto the anther sacs; tubules well developed, 1 mm
long or longer.

m. Stamens with filaments and anthers all of the same length.

n. Anther sacs rigid and coarsely granular; tubules

rigid.

o. Anther connectives unspurred; tubules united

completely with a single passage or laterally

connate but with 2 passages or rarely distinct

to their bases — 11. Macleania

oo. Anther connectives all or alternately laterally

spurred; tubules distinct to their bases

14, Psammisia

nn. Anther sacs flexible and smootli or finely granular;

tubules flexible,

p. Anthers spurless.

q. Inflorescence paniculate; filaments connate;

corolla white or pinkish ___. - 18. Thibaudia

qq. Inflorescence corymbose; filaments distinct;

corolla greenish or greenish yellow

._ - „ 19. Vacciniurn

pp. Anthers dorsally spurred.

r. Leaves 5-plinerved, entire; hypanthium
conspicuously 5-winged 1. Anthopteropiiis

rr. Leaves pinnately veined, serrulate; hypan-
thium wingless 19. Vacciniurn

mm. Stamens, filaments or anthers or both alternately un-

equal, obviously of 2 lengths.

s. Filaments clearly unequal in length, distinct or

rarely weakly coherent at the very base.

t. Calyx lobes 5, less than 1 cm long; anthers

alternately unequal in length; stamens more
than half as long as the corolla, floral bracts

usually longer than 10 mm and always at least

3 mm long __ _ 5. Cavendishia

tt. Calyx lobes 3, 1.5 cm long or longer; anthers

equal in length; stamens about % as long as

the corolla; floral bracts ca. 1.5 mm l(mg

10. Lysiclesia

ss. Filaments of equal length, connate for their entire

length 15. Satyria

1. ANTHOPTEROPSIS

Anthopteropsis A.C. Smith, Ann. Missouri Bot. Gard. 28: 441. 1941. type: A
insignis A.C. Smith.
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Epiphytic shrubs. Leaves short petiolate, subcoriaceous, plinerved, entire.

Inflorescences terminal or rarely axillary, racemose, with the 5-12 flowers borne

on medially bibracteolate pedicels subtended by a minute papery bract and
articulated with the hypanthium. Flowers with the hypanthium fleshy, subglo-

bose, conspicuously and broadly 5-winged to the sinuses, calyx limb erect, the

lobes 5, inconspicuous, toothlike and minutely apiculate; corolla tube fleshy,

cylindric, inconspicuously 5-angled, the lobes small, deltoid; stamens 10, equal,

about half as long as the corolla, the filaments distinct, membranaceous, the an-

thers inserted dorsally near the base, the thecae slightly to coarsely granular, ba-

sally short appendaged, the connectives alternately medially and dorsally spurred,

the tubules flexible, dehiscent over their entire length by elongate clefts; style

filiform, equalling or slightly exceeding the corolla tube, the ovary inferior, 5-

loculate, crowned with an annular disc. Fruit a berry.

Anthopteropsis is a monotypic genus endemic to central Panama. It is allied

to Macleania and especially to Pscunrnisia. Its alternately and inconspicuously

spurred anthers are similar to those of some South American species of Psam-

misia. Additional collections and further study might suggest its inclusion in

Psammisia.

1

1

1. Anthopteropsis insignis A.C. Smith, Ann. Missouri Bot. Gard. 28: 441. 1941.

type: Panama; Code, El Valle de Anton, Allen 2500 (A, holotype; MO, iso-

type).

—

Fig. 1.

Epiphytic shrub to 4 m tall, mature branches terete, glabrous; bark grayish

when dry, cracking longitudinally; immature branches and twigs of new growtl

subterete or bluntly angled, somewhat striate, puberulous, yellowish or reddisl

brown when dry. Leaves coriaceous, elliptic to oblong elliptic, (3-)4.5-6 cm
long, (1.5-)2-3 cm wide, basally rounded, narrowly rounded or subcordate,

apically subacute, rounded, obtuse or bluntly short acuminate, glabrous except

puberulous along the nerves above; 3(-5)-plinerved, the midrib, the lateral

nerves and the veinlets reticulate, all raised slightly on both the surfaces; petioles

subterete, slightly flattened above, puberulous, 2-3 mm long and 2 mm in diam-

eter. Inflorescence 5-8 (-12) -flowered; rachis coarsely angled, striate, glabrous,

2-13 mm long; floral bracts ovate to deltoid, acuminate to subacute, ca. 1.5 mm
long, ca. 2 mm wide, marginally glandular fimbriate; pedicels subterete, rugulose,

swollen distally, 10-20 mm long, 1-2 mm in diameter, inconspicuously puberulous

and with scattered glandular fimbriae distally; bracteoles ovate to deltoid, acu-

minate to subacute, ca. 1-1.5 mm long, 1 mm wide, marginally glandular fim-

briate, located at the middle of the pedicel. Flowers with the hypanthium fleshy,

glabrous, bright pink to red, (5.5-)6-9 mm long, 8-10 mm in diameter including

wings, the tube 4-5 mm long, the limb 3-4 mm long, the lobes apiculate, the

wings 1.5-2 (-3) mm broad and conspicuously veined, corolla cyHndric, angled

but not v^nged, yellow, glabrous but often with scattered glandular fimbriae,

(16.5-) 17-19 mm long, 3-4 mm in diameter, the lobes 1.0-2.0 mm long, 2.0-

2.5 mm wide, flaring at anthesis; stamens 9-10.5 mm long, the filaments dis-

tinct but often adnate to base of the corolla tube, 2.0-3.0 mm long, 1.3 mm wide
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Figure 1. Anthopteropsb insignis A. C. Smith.—A. Habit (x'/io).—B. Flower (X%)
[After Allen 2946 (MO).]
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at the base, marginally pilose distally and onto the connective, the anthers 7-9

mm long, the thecae 4.0-5.5 mm long, with a short, caudate, occasionally pu-

bescent, basal appendage, the tubules flexible, acute, slightly narrower than the

thecae, dehiscent over the entire length; style exserted, 18-20 mm long. Bernj

red, 7-9 mm long.

cocle: Hills S of El Valle de Anton, 700 m, Allen 2500 (A, MO). Region S of El Valle

de Anton, 700 m, Allen 2946 (A, F, GH, MO, NY, US). Hills N of El Valle de Anton, Allen

3556 (F, GH, MO, XY, US). Panama: Cerro Jefe 700 m, Dressier 3680 (DUKE, PMA).
Road past Cerro Azul, 20 km from Interamerican Highway, Mori h- Kallunki 2212 (MO). El

Llano-Carti Road, 9 km from Interamerican Highway, 350 m, Mori h Kallunki 5157 (MO).

2. ANTIIOPTERUS

Anthopterus Hook., Icon. PL 3: pi 243, 1840. type: A. racemosus Hook.

Low shrubs or small trees. Leaves alternate but occasionally appearing sub-

opposite, petiolate, coriaceous, plinerved or pinnatinerved, entire. Inflorescence

axillary, racemose, with several to many flowers; floral bracts solitary at base of

pedicel, to 20 mm long but usually small and inconspicuous; pedicels either naked

or more typically bibracteolate, continuous with the flower. Flowers with the

hypanthium prismatic, broadening distally and winged opposite the sinuses;

calyx limb subcrect, the lobes 5, lanceolate triangular; corolla subcylindric,

cylindric urceolate or subglobose, broadly 5-winged opposite the lobes, the

lobes triangular, subacute; stamens 10, equal, nearly as long as the corolla, the

filaments equal, membranous, distinct or basally slightly connate or connate for

half their length, the anthers dorsifixed, membranous with smooth thecae, the

tubules usually longer than the anther sacs and opening by short to elongate,

introrse clefts; ovary inferior, the stigma truncate, the style filiform, about as

long as the corolla, basally surrounded by an annular or cupuliform disc. Fruit

a berry with numerous small seeds.

Anthopterus is a genus of about five species ranging from eastern Panama

to northeastern Peru. There are few collections of any of the species and hence

the range of variation within the genus is unknown. Anthopterus is closely

related to Thihaudia and is traditionally separated from that genus by the con-

spicuously winged calyx and corolla of the former genus in contrast to the wingless

or merely angulate calyx and corolla of Thihaudia.

1. Anthopterus wardii Ball, Hook. Icon. PI. 15: pi. 1465. 1884. type: Colom-

bia: Dept. of El Valle: Buenaventura, near sea level, Ward s.n, (K, holotype,

not seen),

—

Fig. 2.

Thihaudia tvardii (Ball) Iloeiold, Bot. Jahrb. Syst. 42: 274. 1909.

Epiphytic shrub or low tree; Tnature branches terete, glabrate; immature

branches and twigs of new growth terete, puberulous, tan when dry. Leaves

oblong or ovate oblong to lance eUiptic, 6-13 cm long, 2.5-6 cm wide, basally

subcordate, bluntly acuminate, puberulous proximally along the midrib above,

glabrous elsewhere, entire, the margin slightly revolute, 5-7-plinerved, the sec-

ondary veins originating near the base and the midvein flush or slightly impressed
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Figure 2. Antliopterus wardii Ball.—A. Habit (X%).—B-C. Stamens.—B. Lateral

view (X5).—C, Ventral view (x5). [After Archer 1901 (NY), Colombia.]
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above, prominently elevated beneath, the veinlets copiously reticulate and slightly

raised on botli tlie surfaces; petioles subterete, flattened above, puberulent, 3-5

mm long, 1.5-2 mm in diameter. Inflorescence axillary, short racemose with

usually ca. 4 flowers; rachis subterete basally, 1-2 cm long, basally surrounded

by several triangular to oblong bracts 3-5 mm long; pedicels subterete basally

but becoming winged distally, striate, glabrous, 10-20 mm long, each subtended

by an oblong bract 3-6 mm long with scattered glandular fimbriae; bracteoles

lacking. Flowers glabrous; hypanthium urceolate to obprismatic, ca. 8-9 mm long,

the wings ca. 1-1.5 mm wide, the limb subspreading, 8-9 mm long including the

lobes; calyx lobes triangular ovate, acute, 5-7 mm long, 4-5 mm wide at the

base, ca. 7 parallel, branching veins not quite extending to the margin; corolla

white, membranous when dry, 10-14 mm long, ca. 16 mm in diameter at the wid-

est point, slightly contracted at both the base and apex and with semiobovate

wings 2-5 mm wide, a single longitudinal vein parallel to the margin, the lobes

ovate, apiculate, ca. 1 mm wide; stamens 8-10 mm long, the filaments ca. 4 mm
long, membranous, connate for about Vj their length, adnate to the corolla; anther

sacs ca. 2 mm long, gradually tapering into flexible tubules ca. 3 mm long and

opening by introrse clefts about % the length of the tubule; stigma truncate.

Anthopterus wardii ranges along the Pacific slope of the Western Cordillera

of the Andes from eastern Panama (Daricn) into Ecuador. It occurs from near

sea level to 1,200 m altitude.

darien: Cerro Pine, Bristan 610 (MO); Bristan 611 (MO). Cloud forest or mossy
forest, Ciiasi-Cana; trail between Cerro Cumpanfento and La Escalera to *'Paramo" E of Tres
Bocas, Kirkhride 1308 (MO). Crest of tlie Cafui-Cuasi Trail, 5500 ft, Terry 1569 (F).

3. ARCTOSTAPHYLOS

Arctostaphylos Adans., Fam. PI. 2: 165. 1763. nom. conserv. type: A. uva-ursi

(L.) K.P.J. Sprengel.

Uva-Ursi [Tourn.] Miller, Card. Diet. abr. cd. 4. 1754.

Comarostaphijlis Znec., Abli. Math.-Phys. CI. Ktmigl. Bayer. Akad. Wiss. 2: 331. 1837. type:
C argiita Zuec.

Xerohotrys Nutt., Trans. Am. Philos. Soe. ser. 2. 8: 267. 1843.

Xylococcus Nutt., Trans. Am. Philcjs. Soc. ser. 2. 8: 258. 1843. type: X. hicolor Nutt.

Daphnidostaphtjhs Klotzsch, Linnaea 24: 79, 87. 1851.

Arctous (A. Gray) Nieden/u, Bot. Jalnl). Syst. 11: 180. 1889. type: A. alpina (L.) Niedcnzu.
Ornithostaplujlos Small, N. Amer. Fl. 29: 101. 1914. type: O. oppositifolia (Parry) Small.

Schizococcus Eixstw., Leafl. W. Bot. 1: 98. 1934. type: S. nummttlaria (A. Gray) Eastwood,

Shrubs or small trees with diffnse to prostrate or erect stems. Leaves per-

sistent or rarely deciduous, usually coriaceous, rarely membranous, often revolute,

entire, undulate or tootlied, pinnately veined, petiolate or sessile. Inflorescence

of few to numerous flowers borne in terminal, solitary or clustered, racemelike

panicles; pedicels slender, bibractcolate at or near the base, each subtended by a

persistent or deciduous bract. Flowers with the calyx persistent with (4)5
nearly distinct lobes much longer than the calyx tube, spreading or reflexed at

maturity; corolla urceolate, cylindric, ovoid, globular to somewhat campanulate,

(4)5-lobed and the lobes often recurved or spreading; stamens (8)10, included,

the filaments dilated and usually basally pubescent, the anthers introrse, each
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anther sac with a recurved dorsal hornlike spur, the tliecae opening by introrse

terminal pores; stigma minute or slightly capitately dilated, the style slender to

columnar, ovary superior on a hypogynous disc, (2-) 4-5 (-10) celled. Drupe
globose, usually fleshy but rarely dry, the pericarp smooth to papillose or warty;

nutlets 4-10, seedlike, each with a solitary seed, the nutlets irregularly separable

or united into a solid stone.

Arctostaphylos when broadly interpreted is a genus of about 50 species with

one species circumboreal and the remainder mostly restricted to western North

and Central America. The genus is broadly circumscribed here to include all those

members of the tribe Arbuteae with a solitary seed in each lociile. The southern

Central American representatives all belong to the segregate genus Comaro-

staphtjlis which is characterized by fleshy drupes with a papillate pericarp sur-

rounding a solid stone of 3-5 locules and a single seed within each compartment.

In contrast to the broader generic usage adopted here, Arctostaphylos is often

restricted to include only those species with a more or less smooth, nonpapillate

pericarp.

1. Arctostaphylos arbutoides (Lindl.) Ilcmsl., Biol Ccntr. Amer., Bot. 2: 278.

1881.—Fig. 3.

ComarosfaphyUs arbutoides Lindl., Bot. Reg. 29, pi. 30. 1843. type: plants grown in London
from seed gathered at Quezaltenango, Guatemalaj not seen.

ComarostaphyUs chiriquensis Camp, Ann. Missouri Bot. Card. 26: 297. 1939. type: Panama,
Chiriqui, Volean de Chiriqui, Woodson et al. 1033 (NY, holotype; MO, NY, isotypes).

Comarostaphylis slenmeri Suessenguth, Bot. Jahrb. Syst. 72: 282. 1942. [as Comarostylis],

type: Costa Rica, Chirripo, 3400-38,37 m, Kupper 1319, 1173 (M, syntypes).

Bushy skruh or small tree 1-4 (-5) m tall; young branchlets moderately to

densely puberulous, often also sparsely to moderately but inconspicuously gland-

ular pubescent, the pubescence often giving an overall ferrugineous or grayish

appearance. Leaves coriaceous, elliptic to oblong or oblanceolate, (3-) 5-7 (-9)

cm long, ca. ( 0.8- ) 1.0-2.5 (-3.0) cm wide, apically acute and tapering basally,

while immature moderately flocculent above with ferrugineous, crispy trichomes,

glabrous and shiny at maturity, moderately to densely grayish or ferrugineously

tomentulose beneath, marginally entire to obscurely undulate, somewhat revolute,

the midvein and the primary lateral veins somewhat impressed above and ele-

vated beneath; petioles mostly 4-12 mm long, terete, channeled above, grayish to

ferrugineous puberulous but often glabrescent. Inflorescence terminal, densely

paniculate, the rachis and the inflorescence branches moderately but incon-

spicuously puberulous, often also with a pilose scattering of gland-tipped, short

trichomes; pedicels terete, (l-)1.5-3.0(-5) mm long, densely puberulous, often

with gland-tipped, short trichomes subtended by a bract and bracteoles, the

bract slightly keeled, deltoid to elliptic, 2.0-3.5 mm long, adaxially glabrous,

abaxially puberulous, often sparingly beset with gland-tipped short trichomes,

the bracteoles 2, nearly medial, linear to lanceolate, abaxially puberulous, acute,

1.5-2.5 mm long. Flowers with the calyx lobes 5, 1.5-2.0 mm long, deltoid to

triangularly ovate, acute, adaxially puberulous; corolla urceolate, creamy white

or pale yellow, mostly 5-6 (-7) mm long, ca. 3.5-4.5 mm in diam., externally
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A B
Figure 3. Arctostaphylos arhutoidcs (Lindl.) Hemsl.—^A. Habit ( X%).—B. Stamen,

lateral view (xlO). [After Wilbur ct al 15412A (DUKE).]

glabrous to indistinctly and finely pnberulous or pilosulose, the lobes shallowly

oblong, apically undulate, 0.5-0.7 mm long, ca. 1.5 mm wide, spreading to re-

curved; stamens 10, 2.5-3.0 mm long, the filaments arching, basally swollen, pilo-

sulose, the anthers attached medially, 2.0-2.5 mm long, the anther sacs 1.0-1.3

mm long with dorsal spurs ca. 0.5 mm long; stigma slightly broader than the

style, style glabrous, 2.5-3.0 mm long, 0.5-0.7 mm in diam., the ovary glabrous

or pilosulose, soon glabrate, verruculose. Drupe ovoid to globose, glabrous,

conspicuously warty, 4-6 (-7) mm in diameter.

This is a widespread species, liighly variable, especially in the type and dis-

tribution of pubescence. The species apparently ranges from southern Mexico

southward into Panama. The synonyms listed above are based on minor varia-

tions in pubescence and are not worthy of formal taxonomic status. A Costa

Rican variant which occurs on Volcan Irazii is recognized as var. costaricensis.^

The var. costaricensis is apparently the only variant occurring on Volcan

Irazii. A collection is known from Alajuela Province from Palmira, Austin Smith

P2239 (A). Its range appears to be restricted to the Cordillera Central. The

* Arctostaphylos arbutoides var. costaricensis (Small) Wilbur & Luteyn, comb. nov.

Cojiiarostaphylis cosiaricemis Small, N. Amer. Fl. 29: 89. 1914. type: Costa Rica, Prov. de
Carta^o, Volcan Irazii, O. Kuntze 2361 (NY). Arctostaphylos costaricensis (Small) Standley,

Fieldiana, Bot. 4: 320. 1929. Young branchlets glabrous. Lea\'cs glabrous beneath or nearly

so. Racbises glabrous to moderately glandular pubescent. Calyx lobes glabrous or merely
ciliate.
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more widespread typical variety has piiberulent branchlets, leaves moderately

to densely ferrugineous beneath and densely puberulent calyx lobes. In southern

Central America it is found in the Talanianca Range of Costa Rica and Panama.

CHiRiQui: Summit and SW face of Cerro Copete, 9000 ft, Allen 4888 (MO, US). Llano

del Volcan, 1500-1600 m, Allen 6 FaircMd 3460 (F, MO, NY, US). Volcan Bam, E slopes

along road to summit, 1 mi. from summit, 3000 m, Croat 34914 (MO). Summit of El Baru,

3225-3447 m, Croat 34929 (MO). Upper rim of Potrero Muleto, Croat 34949 (DUKE).
Roadside, Potrero Muleto to summit of El Baru, D'Arctj 10154 (DUKE, MO). Top of peak

between Baru and Respinga, ca. 3000 m, D'Arcij 10096 (DUKE, MO, NY). E slope of Volcan

m, Davidse ir D'Arctj 10166 (DUKE,
MO, NY). Elfin forest on ridges above Potrero Muleto, 11 km
of Volcan de Chiriqui, Davidse ir D'Arctj 10259 (MO, NY). Lava flow 3 km NE of El Hato

del Volcan, Davidse h D'Arcij 10405 (MO, NY). Volcan de Chiriqui, Boquete District, 7000

ft, Davidson 906 (A, F, US); 9000 ft, Davidson 974 (A, F), 11500 ft; Davidson 1292 (F);

3000 m, Gutierrez (PMA); 3600 m, Killip 3594 (US). Wooded slopes 6.7 mi W of Boquete,

8000 ft, Lutetjn 1489 (DUKE, MO). Moist summit of Cerro de Lino above El Boquete, 1560

m, Maxon 5210a (US). W side of Volcan Baru, 2000-2500 m, Mori ir Bolten 7365 (MO);
1500 m, Mori h Kalhmki 5694 (DUKE, MO). Forest of Cerro de Lino, above El Boquete,

1300-1560 m, Pittier 3038 (US). Volcan de Chiriqui, Pittier 3095 (F, US); Sapper s.n. (US);

11000 ft, Terrtj 1292 (A, MO). Potrero Muleto, Volcan de Chiriqui, Boquete, 10400 ft,

Terrtj 1312 (A, F). Dry windswept canyon bottom, 8 mi NE of El Volcan, 8100-8400 ft,

Tyson 836 (FSU, MO). W slope of El Barn, 6000-7000 ft, Ttjson ir Loftin 5956 (FSU);

above 11000 ft, Ttjson & Loftin 6156 (FSU, MO). Top of El Bam, Tyson ^ Loftin 6166

(FSU, MO). Lava flow NE of El Hato del Volcan near Aguacate, Wilbur et al. 10964

(DUKE, MO, PMA, US). Old lava field 4 mi NE of El Hato del Volcan near Rio Macho del

Monte; 1800 m, Wilbur et al 13065 (DUKE, MO); 1950 m, Wilbur et al. 15412A (DUKE,
Potrero Muleto to summit of Volcan de

Y). Loma Larga to summit, Volcan de
Wilb

Wood.
Woods

4. BEFARIA

Befaria Mutis ex L., Mant. 2: 152, 242. 1771. type: B. aestuam L.

Acunna Ruiz & Pavon, Fl. Peruv. Chil. Prodr. 69, pi. 12. 1794.

Jurgcnsenia Turczaninov, Bull. Soc. Imp Naturalistes Moscou 20; 151. 1847. type: /.

mexicana Turcz.

Shrubs or small, slender trees, glabrous to densely glandular setose. Leaves

alternate, petiolate, persistent, entire or rarely obscurely denticulate, the margins

flat to tightly revolute. Inflorescence terminal or axillary, racemose to corymbose,

few to many flowered, often viscid. Flowers with the calyx campanulate, (5)7

(8)-parted, the lobes persistent; corolla of (5)7(8) distinct, showy petals, these

imbricate in bud, the odd petal abaxial, white to pinkish or red, suberect or

slightly spreading at anthesis, soon deciduous; stamens twice as many as the petals

or more (10-20), about as long as the petals, the filaments free, distinct, elongate,

basally dilated and densely pilose, the anthers oblong obconic, dorsifixed, slightly

awned, obhquely 2-pored at the apex; stigma capitate, 7-grooved, the style terete,

glabrous, elongate and often bent to one side; ovary superior, glabrate, 6-7-

locular, the numerous ovules borne on a conspicuous axile placenta. Capsule

subglobose, septicidally 7-valvate from the apex; many-seeded.

Befaria is a difficult genus of perhaps 25 highly variable species, ranging from

Georgia and Florida to Cuba, and from Mexico south into Bolivia. The most re-
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cent revision of the genus (Mansfeld & Sleumer, 1935) is unsatisfactory due to

the extreme variation encountered in such "key" characters as plant indumentum
and corolla size. One species has recently been found in Panama.

Literature

:

Camp, W. H. 1941. Studies in the Ericales. A discussion of the genus Beforia

in North America. Bull. Torrey Bot. Club 68: 100-111.

Mansfeld, R., and H. Sleumer. 1935. Revision der Gattung Befaria Mutis.

Notizbl. Bot. Cart. Berlin-Dahlem 12: 235-276.

1. Befaria glauca Humboldt & Bonpland, PI. Acq. 2: 118, pi. 117. 1809 [1813].

type: Venezuela, Bonpland 644 (Herb. Willd. no. 9124) (P, holotype?;

B, isotype, neither seen)

—

Fig. 4.

Tree 5-6 m tall, mature stems glabrous, terete; bark grayish black, cracking

reticulately; immature branches coarsely ribbed, glabrous but becoming densely

ferrugineous tomentose at the tips of the new growth. Leaves lance elliptic,

2r-4.5 cm long, 0.8-1.5 cm wide, basally cuneate and decurrent, apically acute,

apiculate, glabrous on both the surfaces when mature, younger leaves weakly
ferrugineous tomentose along the midrib on both the surfaces, lamina dark olive

green above and pale green beneath when dry; pinnately veined with midrib
impressed above and conspicuously raised beneath, veinlets obscure on both the

surfaces; petiole 5-10 mm long, glabrate when mature, ferrugineous tomentose
when immature, subterete, slightly winged. Inflorescence short racemose or sub-

corymbose, 10-20-flowered; rachis 1.5-2.5 cm long, subterete, coarsely angled,

densely ferrugineous tomentose; floral bracts and bracteoles oblong, acute, 2-5

mm long and ca. 1 mm wide, ferrugineous tomentose on both the surfaces;

pedicels subterete, striate, 15-24 mm long and ca. 0.5 mm in diameter, densely

ferrugineous tomentose becoming glabrate. Flowers with the calyx 2-3 mm long,

densely ferrugineous tomentose, glabrescent, the lobes 1.5-2 mm long, ovate,

obtuse, marginally ciliate; corolla 15-17 mm long, the petals obovate, densely
ciliate at distal tips, light pink, with darker pink "honey guides"; stamens 15-

16 mm long, the filaments 13-14 mm long, densely pilose on the basal third, the

andiers obconic, ca. 2 mm long; style 21-22 mm long, to 28 mm long after anthesis,

glabrous; stigma capitate; ovary glabrous. Capsule 7-8 mm in diameter,

Befaria <j!jauca is geographically the most widespread and morphologically
the most variable species in the genus. Mansfeld & Sleumer (1935) recognized
five varieties within the species and these were distinguished primarily by char-
acters of indumentum. This ephemeral character is unusable as its facies

change with the age of the plant. Therefore, the varieties of B. glauca based on
indumentum arc questionable. Without personal extensive field experience,

we cannot evaluate the problem critically. The Panamanian material seemingly

glauca.

rpholog

CHiRiQui: Cerro Colorado, 50 km N of San Felix on the continental divide, cloud forest
1200-1500 m, Mori 6 Dressier 7830 (DUKE, MO), 7833 (DUKE, MO). N of San Felix at
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r

Figure 4. Befaiia glauca Humboldt & Bonpland. Habit (X%). [After Mori 6- Dressier

833 (MO).]
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Chiriqui-Bocas del Toro border, on Cerro Colorado copper mine road along continental divide,

5000-5500 ft, Mori ir Kallunki 5811 (DUKE, MO). Veraguas: Orillas de Rio San Juan,
region de La Yeguada, 645 m, Corrca 1908 (MO).

5. CAVENDISIIIA

Cavendishia Lindl, Bot. Reg. 21: sub pi. 1791. 1836. type: C. nohilis Lindley.

?Chupalon Adans., Fani. Pi. 2: 164. 1763.
Socratcsia Klotzsch, Linnaea 24: 22. 1851. type: S. mdastomoulcs Klotzsch.
Pohjhoca Klotzsch, Linnaea 24: 24. 1851.
Pwclesia Klotzsch, Linnaea 24: 32. 1851.

Erect shrubs, evergreen, epiphytic or terrestrial; bark thin, cracking longi-

tudinally. Leaves alternate, simple, cstipulate, plinerved or pinnate, coriaceous,

marginally entire and revolute, both surfaces usually with multicellular, red-

dish or blackish, slightly sunken, glandular trichomes to 0.2 mm long, if glabres-

cent appearing punctate. Inflorescence axillary, racemose or subfasciculate, usu-

ally solitary, encircled at the base by a progression of bracts, the smallest bracts

minute and triangular, the largest conforming to the shape and size of the in-

dividual floral bracts, the inflorescence bracts few to numerous, imbricate,

coriaceous, smooth or minutely striate or muricate, marginally scarious and usu-

ally minutely glandular fimbriate; floral bracts solitary at base of pedicel, usually

large and showy; pedicels cyhndric, bibracteolate near the base or rarely mid-
way up the pedicel; bracteoles chartaceous or coriaceous. Flowers with the

hypanthium articulate at the pedicel, constricted at the base of the limb, the tube
basally expanded or not, fused with the ovary wall, the limb erect or spreading,

free from the ovary wall, 5-lobed; corolla tubular, usually carnose when fresh,

5-lobed, the lobes valvate or conduplicate valvate, usually flaring at anthesis;

stamens 10, subequal or rarely unequal, subequalling the corolla, the filaments

ligulate, usually distinct, rarely slightly coherent at the extreme base at anthe-

sis, alternately unequal, the anthers alternately unequal, the thecae smooth
or slightly granular, the tubules about the same width as the thecae and about
twice as long, dehiscent by introrse, elongate clefts; ovary inferior, 5-locular,

surmounted by a flat of cupuliform, nectariferous disc, the style filiform, straight

or sigmoid, usually glabrous, the stigma minutely 5-lobed, truncate but sHghtly

flaring at anthesis. Fruit a juicy, spherical, dark blue black berry; seeds many,
minute, 0.5-1 mm long, the testa ruminate.

Cavendishia may be easily recognized by usually large, brightly colored

floral bracts and by stamens with alternately unequal filaments and anthers.

Cavendishia is a neotropical genus of epiphytic and terrestrial shrubs with

approximately 150 species. They are distributed from the Mexican state of

Oaxaca south through montane Central America to Bolivia, and as far east as

Surinam. The greatest concentration of species occurs in Colombia where ap-

proximately 70 species have been recognized. In Central America the genus is

most abundant in Panama and Costa Rica where all of the 30 species recognized

occur. Most species have narrow distributional ranges; many are restricted to

single mountain ranges or to one particular peak. Cavendishia crassifolia has



1978] WILBUR & LUTEYX—FLORA OF PANAMA (Family 149. Ericaceae) 4]_

the greatest geographic distribution of the Central American species ranging

from Mexico to Panama. Cavendishia callista is found in Guatemala and again

in Costa Rica and Panama.

Literature:

Luteyn, J. L. 1975. The genus Cavendishia (Vacciniaceae) in Costa Rica.

Brenesia 6: 9-18.

. 1976. A revision of the genus Cavendishia (Vacciniaceae) in Mexico

and Central America. Mem. New York Dot. Card. 28(3): 1-138.

a. Leaves sessile to subsessile, aniplexicaul with strongly cordate bases; calyx lobes

imbricate - 7. C. complectens

aa. Leaves subsessile to long petiolate, never aniplexicaul, and with variously shaped

but never strongly cordate bases; calyx lobes not imbricate, or if basally contiguous

then the leaves long petiolate.

b. Calyx tube usually conspicuously enlarged basally or with a wide spreading basal

rim, if inconspicuously enlarged then with globular glands; calyx lobes and brac-

teoles marginally, apically, or completely glandular-callose thickened or w^ith

intermittent stout, oblong glandular thickenings (C. qnercina), the lobes never

glandular fimbriate, the bracteoles rarely glandular fimbriate and if with glan-

dular fimbriae then the calyx and corolla pilose and the leaves less than 7 cm
long (bracteoles eglandular in C scmtafeensis); calyx lobes erect after anthesis.

c. Leaves apically rounded, obtuse, if acute then the leaves usually less than

7 cm long; corolla 15 mm long or less; calyx sinuses usually ciliate; calyx

lobes with several, small, intermittent, stout glandular thickenings which

sometimes coalesce distally to form short oblong glandular thickenings

„_ 19. C. qucrcina

cc. Leaves apically acuminate to caudate acuminate, if acute then leaves mostly

more than 7 cm long; corolla usually 15 mm long or more; calyx sinuses

glabrous; calyx lobes completely callose thickened, or with distinct tliicken-

ings running the length of the margin,

d. Plants with globular, peltate, red glands to 0.7 mm in diameter on

calyx tubes, floral bract margins, bracteole margins, pedicels, and ra-

chises; leaves with scattered globular glands 0.1-0.2 mm in diameter

along the upper surface and the margin, these caducous leaving a red-

dish or blackish, papillate scar; calyx tube little or not enlarged,

e. Leaves linear lanceolate to linear elliptic, about 9 times as long as

broad, usually without globular glands at maturity; bracteoles ca.

25 mm long, located Just below the calyx; Bocas del Toro and

Veraguas (Atlantic slope) Provinces — 17. C. psetidostcnophijUa

ee. Leaves elliptic, lance eUiptic to ovate lanceolate, less than 4 times

as long as broad, with globular glands at maturity; bracteoles less

than 5 nun long, located at the base of the pedicel; Chiriqui

Province.

f. Leaves less than 10 cm long and 4 cm wide, apically caudate

acuminate; rachis less than 5 cm long, ca. 1 mm in diameter

at its base, with 6-9(-ll) flowers; floral bracts less than 30

mm long; bracteoles linear; pedicels less than 10 mm long;

calyx 3.5-4.5 mm long, the tube surface not obscured by

globular glands, the lobes entirely callose thickened; corolla

less than 25 mm long; style less than 25 mm long

6. C. chiriqutensis

ff. Leaves greater than 10 cm long, 4 cm or more wide, apically

acuminate; rachis greater than 8 cm long, ca. 5 mm in diam-

eter at its base, with 11-21 flowers; floral bracts 30 mm long

or longer; bracteoles ovate to lanceolate; pedicels 10 mm or

more long; calyx 4-6 mm long, the tube surface obscured
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by globular glands, tlie lobes marginally callose thickened;

corolla 25 mm or more long; style 25 mm long or more
.__. __„ 16. C. pananiensis

dd. Plants without globular, peltate, red glands; leaves without globular

glands; calyx tube ccmspicuously basally enlarged.

g. Calyx lobes with oblong, callose-thickened glands the entire length

of each margin; bracteoles 3 cm or more long; Veraguas Province

_ 21. C. saniafecnsis

gg. Calyx lobes completely glandular callose thickened over the entire

surface, not just marginally; bracteoles less than 1 cm long.

h. Leaves linear to elliptic lanceolate, 5-6 times as long as

broad, pinnately veined, marginally strongly revolute; floral

bracts niarginally callose thickened for the distal %; bracte-

oles continuous with the pedicels 22. C. stenophylla

hh. Leaves variously shaped but never linear, less than 5 times

as long as broad, plinerved, marginally nearly flat; floral

bracts marginally eglandular; bracteoles articulated with the

pedicels.

i. Floral bracts apically acute or rounded, never emargin-
ate; rachis elongate, 3-12(-20) cm long, rarely shorter

(and then floral bracts 6-10 mm long).

j. Corolla pubescent; floral bracts ( 15-) 25-40 (-50)
mm long.

k. Corolla densely sericeous, white; rachis ( 4-)
6-12(20) cm long with 20-35 flowers; petioles

densely pilose to glabrate; Veraguas, Code,
and Panama Provinces — 4. C. ca

kk. Corolla short pilose, purple; rachis 3-6(-9) cm
long with (7-)ll-16(-20) flowers; petioles gla-

brous even when young; Chiriqui Province

2. C. atwviolacca

jj. Corolla glabrous; floral bracts 6-20 mm long.

1. Corolla 18-20 mm long, lobes callose thick-

ened; bracteoles lanceolate; floral bracts 15-20
mm long; Daricn Province 15. C.

f f

morn
11. Corolla 28-32 nnn long, lobes not callose thick-

ened; bracteoles broadly ovate to hemispheric;

floral bracts 6-10 mm long; Chiri(iui Province

14. C melastoiuoides var. coloradcnsis

11. Floral bracts apically rounded and usually noticeably
emarginate; rachis short ( 0.3- ) 0.6-2 (-3.5) cm long,

m. Corolla 27-43 mm long; stamens 24.5 mm long or

more; style more than 30 nun long; floral bracts

(2-) 3-6 (-7) cm long, dark red in bud but turning
pink or pale purplish red at anthesis; calyx 7-13
nun long, the liml:» including the lobes (4-)5-7.5
(-9) nun long and cylindric to slightly spreading

13. C. megahractcata
mm. Corolla 20-24 (-30) mm long; stamens 24.5 mm

long or less; style less than 30 mm long; floral

bracts 1.5-3(-4) cm long, green; calyx ,5-7(-10) mm
long, the Ihnb including the lobes 2.5-4.5(-6) mm
long and campanulate to cylindric ._ 23. C. suhjascicuJata

bb. Calyx tube basally rounded, truncate, or with a narrow lim, never conspicuously
enlarged, the rim never flaring, never with globular glands on the surface of

the tube; calyx lobes and bracteoles usually with marginal, caducous glandular

fimbriae to 0.2 mm long, never callose thickened (calyx lobes eglandular in C.
(Jaricncnsis; bracteoles eglandular in C. fusifornih); calyx lobes connivent or

erect after anthesis.

n. Calyx limb and floral ])racts conspicuously striate; bracteoles striate and
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5-20 mm long, if smooth then more than 20 mm long; floral bracts persis-

tent in fruit.

o. Bracteoles smooth, more than 20 mm long, apically rounded and emar-

ginate; corolla more tlian 30 mm long; stamens about Mi as long as the

corolla; calyx limb more than 8 mm long; Darien Province

_.._ 10. C. fusifoniiis

00. Bracteoles striate, less than 20 mm long, apically rounded, acute or

acuminate but never emarginate; corolla less than 20 mm long; sta-

mens about as long as the corolla; calyx limb less tlian 8 mm long,

p. Leaves pinnately veined; floral bracts 13 mm long or less, obovate

to semiorbicular; bracteoles 9 mm long or less; corolla 10 mm long

or less — - - -— 3. C. axillaris

pp. Leaves plinerved; floral bracts 13 mm long or longer, lanceolate

to elliptic or ovate elliptic, rarely obovate or semiorbicular; brac-

teoles usually more than 10 mm long; corolla more than 10 mm
long.

q. Twigs, leaves, rachises, pedicels, floral bracts, bracteoles,

calyces, and corollas short pubescent; rachis more than 8 cm
long; floral bracts lanceolate, apically long acuminate; calyx

lobes marginally eglandular; corollas nonstriate; Darien Prov-

ince - 9. C. darienensis

qq. Plants glabrous throughout; rachis less than 5 cm l(mg; floral

bracts elliptic, ovate elliptic, obovate, or rarely semiorbicu-

lar, apically acute; calyx lobes marginally glandular funbriate;

corollas conspicuously striate; Code and Panama provinces

_.__ _.. „_ 1. C. aUenii

nn. Calyx limb and floral bracts ne\er striate; bracteoles smooth, never striate,

rarely more than 5 mm long; floral bracts caducous soon after anthesis.

r. Leaves apically obtuse or rounded, usually less than 6 cm long; calyx

lobes erect after anthesis; rachis subfasciculate, less than 1 cm long

with 3-6(-7) flowers; pedicels 1.5-2(-5) mm long 5. C. capitulata

rr. Lea\'es apically acuminate or sharply acute, usually greater than 6 cm
long; calyx lobes connivent or erect after anthesis; rachis elongate, usu-

ally more than 1 cm long with fi or more flowers; pedicels more than

3 mm long,

s. Calyx 9-14 nun long.

t. Leaves glabrous, very thick coriaceous, tlie margins so tightly

revolute as to be obscured from view; calyx glabrous; style

10-11 mm long; plants reportedly with odor of wintergreen;

Cerro Jefe, Panama l^ovince 20. C. revoluta

tt. Leaves pilose on both surfaces, membranaceous to coriaceous

but not conspicuously thickened, the margins only slightly

revolute; calyx densely pilose; style ca. 21 mm long; plants

lacking the odor of wintergreen; Cerro Tacarcuna, Darien

Province __„_ - - IL C. gentrtji

ss. Calyx less than 9 mm long.

u. Corolla 8-10(-12) mm long; floral bracts 7-13 mm long;

rachis 4-15(-20) cm long; Darien Province 12. C. hurifolia

uu. Corolla (12-) 15-25 mm long; floral bracts (11-) 17-40 mm
long; rachis 1-5 (-8) cm long.

V. Calyx pubescence of densely matted trichomes; plants

including mature berry persistently short, white pilose;

corollas white or white with a pinkish hue; floral bracts

pale green often with a pinkish hue; ' Chiriqui Province

_ 18. C. puhcscens

vv. Calyx glabrous or trichomes usually sparse and short,

never densely matted; plants glabrtnis or variously pu-

bescent but mature berry always glabrous; corollas pink

to red with white tips; floral bracts red; Chiriqui, Ver-

aguas. Code, and Panama provinces 8. C crassifoUa
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1. Mi 1941.

TYPE: 000

type; photo of type, DUKE, NY).

Epiphytic shrub to 1 m tall, glabrous throughout; stem base to 1.5 cm in diam-

eter; branches terete or subterete, smooth or somewhat striate when immature,

reddish brown, bark reddish or grayish brown. Leaves elliptic or ovate elliptic,

(3.5-)5-11.5 cm long, 2-7 cm wide, basally rounded or somewhat subcordate,

apically acute or broadly obtuse, dull olive brown and shining when dry; incon-

spicuously 3-5(-7)-plincrved, the midrib impressed above, raised beneath,

prominent on both the surfaces, the primary lateral nerves thin, raised on both

the surfaces, far removed from the midrib, the secondary nerves thick, raised

and conspicuous above causing the leaf to appear pinnately veined; petioles

terete, rugose, 1-4 mm long, 1-3 mm in diameter. Inflorescences tightly con-

gested racemes, 8-16 flowered basally encircled by striate bracts, the rachis

bluntly angled, smooth or striate, often muricate, 1.5-4 cm long, ca. 2 mm in diam-

eter at anthesis, elongating to 6 cm in the fruit; floral bracts conspicuously

striate, concave, elliptic, ovate elliptic or obovate, rarely semiorbicular, basally

rounded to truncate, slightly auriculate, apically acute, sometimes broadly so,

the margins often so tightly revolute that the bracts appear shaiply acuminate,

(13-)15-20 mm long (6-)8-12(-lS) mm wide, rose or salmon pink or pale green

with a pinkish hue, marginally glandular fimbriate, the fimbriae early caducous,

the bracts persisting as the berry matures; pedicels subterete, 1-1.5 (-3) mm
long, 1-1.5 mm in diameter; bracteoles striate, concave basally, ovate lanceolate

or oblong, apically rounded or acute, 11-13 (-17) mm long^ (3_)5_7 mm broad,

marginally glandular fimbriate, tightly imbricate in bud, completely enclosing

the calyx, often persistent in fruit. Floivers with the calyx 8-12 (-15) mm long,

pink, the tube barrel-shaped or globose at anthesis, smooth or slightly rugose, not

enlarged, 2-4.5 (-5) mm long, 2-4 mm in diameter, the limb cylindric, striate,

(3,5-) 5-7 (-9) mm long including the lobes, the lobes triangular or nearly

oblong, acute, or apiculate, 1.5-2 mm long and broad, erect after anthesis,

marginally glandular fimbriate and slightly scarious, the sinus acute to obtuse,

corolla tubular, slightly wider medially, conspicuously striate, 11,5-16 mm long,

3.5-4 mm in diameter, pale green with a yellow tip, the lobes oblong, bluntly

acute, 2-3.5 mm long, slightly thickened at the tip, erect at anthesis; stamens

9.5-13 mm long, the filaments coherent at base, distally pubescent, alternately

2.5-4 mm, 3.5-5 mm long, the anthers including the tubules alternately 7-10.5

mm and 8.5-12 mm long, the thecae 2-3.5 mm long; style 11.5-14.5 mm long.

Berry 15 mm in diameter.

Cavendishia aUenii is the only Cavendishia in Central America with a corolla

that is conspicuously nerved or striate and pale green with a yellow tip. It is

endemic to central Panama, being found between 200-1,000 m elevation. Its

relationship to C. darienensis is discussed under that species.

cocle; El Valle de Anton, 600 m, Allen 2068 (MO); Allen 2278 (GH, MO, US). El
Valle, 800 m, Allen 2308 (MO). Trail to Las Minas, N of El Valle de Anton, 1000 m, Allen
2471 (A). N of El Valle de Anton, La Mesa, 1000 m, Allen 2834 (A); Allen 2897 (A, MO).
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Ridge of Loma del Tigre, 865 m, Allen 4481 (MO). Cloud forest on slopes of Cerro Pilon

near El Valle, 700-900 m, Duke 12162(2) (MO). Cerro Pilon, 890 m, Dwyer 8328 (MO).
Mountains beyond La Pintada, 400-600 ni, Hunter i^ Allen 572 (F, G, MO, S). Trail beyond

La Mesa towards Los Llanos, 800-860 ni, Luteijn 3173 (DUKE, NY); Luteyn 4100 (DUKE,
MICH, NY), colon: E of Santa Rita ridge, Corrca 646 (MO). Santa Rita Ridge road, 4 mi

from Transisthmian Highway, 500 m, Geijfnj et al 8861 (NY). Panama: 19 km along Carti

road, 500 m, Busey 885 (DUKE). Cerro Jefe, 0.5 km S of summit, Busey 6 Croat 266 (MO).
La Eneida, Dressier 3229 (MO). Cerro Jefe, Duke 9427 (MO); Dwyer et al 7299 (MO).
Cerro Jefe to La Eneida, 650-890 m, Dwyer et al 8224 (MO). Cerro Jefe, Altos de Pacora,

800-900 m, Gentry & Mori 13431 (NY). 10-16 km from Panamerican Highway on El Llano-

Carti-Tupile road, Kennedy 2507; Kennedy et al 2415; Liesner 1149, 1322 (all MO); Luteyn

6 Wilbur 4664 (DUKE, MO); Luteyn 6 Wilhur 4682 (DUKE). 5-10 km NE Altos de

Pacora, 750 m, Mori 6 Kallunki 4954 (NY). 10-12 km N of Inter-American Hwy along EI

Llano-Carti-Tupile road, ca. 500 m, Wilhur is Luteyn 19504 (DUKE). Beyond Cerro Azul,

ca. 5.5 mi on road to La Eneida, 830-925 m, Wilbur b Teeri 13630 (DUKE). Trail off Cerro

Jefe road, 0.4 km beyond turnoff to Altos de Pacora, Witherspoon 6- Witherspoon 8586 (MO,
NY).

2. Cavendishia atroviolacea Luteyn, Brittonia 28: 49. 1976. type: Panama;

Luteyn 3045 (DUKE, holotype; F, GH, LL, MICH, MO, NY, PMA, UC, US,

isotypes )

.

Epiphytic shrtil) 1-3 m tall, stem base to 2.5 cm in diameter; mature branches

terete to subterete, smooth or minutely striate, glabrous, 6-7 mm in diameter,

often red dorsally and green ventrally when fresh; bark brown, but drying

yellowish, grayish, or reddish brown, the immature branches and twigs of the

new growth subterete to bluntly angled, minutely striate, glabrous, reddish brown

when dry. Leaves lanceolate to lance elliptic, rarely oblanceolate or ovate, (3-)

8-12 (-18) cm long and 1-4 (-6) cm broad, basally rounded, obtuse, cuneate or

rarely subtruncate, apically acuminate, olive tan or silvery green when dry,

glabrous or rarely with a few hairs at the base of the midrib on the upper sur-

face; (3-)5(-7)-plinerved, veins impressed above or rarely veinlets and the

outer pair of lateral veins raised, the midrib raised and prominent beneath, the

lateral veins raised, prominent to obscure beneath, the veinlets slightly raised,

usually obscure beneath; petioles terete or often flattened adaxially, rugose,

(4-)6-15 mm long, ( 0.7- ) 1-1.5 (-2.5) mm in diameter, glabrous, green suffused

with maroon, drying reddish brown. Inflorescence (7-) 11-16 (-20) flowered,

cylindric to fusiform in bud, rachis long tapering, cylindric, bluntly angled,

minutely striate, viscid, glabrous, 3-6 (-9) cm long, 2-5 mm in diameter, pink

to pinkish white when fresh; floral bracts rarely translucent when dry, glaln'ous,

smooth or reddish papillate abaxially, oblong to oblanceolate, rarely obovate or

somewhat spatulate, basally narrowed and truncate, apically rounded to acute,

(2-)2.5^(-5) cm long, 1-2 cm broad, deep violet or maroonish purple, often ap-

pearing black; pedicels swollen distally, striate or ribbed, glabrous, (6-)9-13(-16)

mm long, 0.7- (-1.5) mm in diameter, pink to pinkish white when fresh; bracteoles

lanceolate to linear lanceolate, rarely ovate, 2-4 (-5.5) mm long, 0.6-1 (-2) mm
broad, basally shghtly auriculate, apically acuminate and glandularly callose

thickened in the distal third, purplish pink when fresh. Flowers with the calyx

glabrous, (6-)7-ll(-13.5) mm long, the tube cylindric, coarsely ribbed, (2-)

5-4 .5-)3-6f-6

and deeply lobed, the lobes straight or flaring outward and extending well be-
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low the basal articulation, pinkish red to purplish at anthcsis turning pale green

post anthesis, the limb cylindric or somewhat spreading, weakly ribbed or mi-

nutely paiiillate, (3.5-)5-8 mm long including the lobes, pinkish red, the lobes

triangular, 1-2 (-2.5) mm long, and 2-2.5 mm broad, erect after anthesis, glan-

dular callose thickened without, dark reddish purple or green; sinus obtuse

to broadly rounded; corolla slightly constricted basally, narrowed to the throat,

sometimes translucent when dry, (25-) 30-38 (-45) mm long, 5-8 mm in diameter,

pilose with short, white trichomes, the tube whitish purple at the constricted

base, purple to dark purple above, the limb and the lobes pale purple, the lobes

oblong, obtuse, L5-2 mm long, strongly reflexed at anthesis; stamens 24-39 mm
long, the filaments glabrate or moderately pilose distally, alternately 3.5-6 mm
and 7.5-14.5 mm long, white, the anthers including tubules alternately 16.5-27.5

mm and 22.5-35.5 mm long, orange, the thecae 6-13.5 mm long; style 35-46

mm long. Berry not seen.

Cavendishia atroviolacea can hv recognized by the large, violet to very dark

maroonish purple floral bracts which are striking in the living condition. This

character along with a purple corolla, greenish to reddish green calyx, and

many flowered inflorescences combine to make it one of the most beautiful

species in the Chiriqui highlands. This species is a near Panamanian endemic

having been collected elsewhere only once on the southwest slopes of Cerro

Pando along the border between Panama and Costa Rica. Cavendishia afro-

violucea seems most closely related to the widespread C. callista,

CHiHK^ui: NW side of Cerro Punta, Las Nuhes, 2000-2400 m, Ahneda 1535 (DUKE,
NY); Croat 10459, 22414 (both MO), 26465 (MO, NY). Slopes of Cerro Punta, 2000 m,
Gentry 5878 (MO). NW side of Cerro Punta, Las Nubes, 2000-2400 ni, Ltitcyn 3045 (DUKE,
F, GH, LL, MICH, MO, NY, PMA, UC, US), 3804 (DUKE, F, MICH, MO, NY, US). Bajo
Chorro Trail, 2360-2500 in, Luteyn 3059, 3H14 (both DUKE). Monte Lirio, 1300-1900 m,
Seihert 176 (US). NW side of Cerro Punta, Las Nubes, 2000-2400 ni, Utley et ah 244
(DUKE, NY). Valley of the upper Rio Clnriqui Viejo, 1300-2000 m, White i^ White 23
(MO). NW side of Cerro Punta, Las Nubes, 2000-2400 m, Wilbur ir Ahneda 17072 (DUKE,
F, GH, MO, NY, US); Wilbur 6 Teeri 13202 (DUKE). Along Rio Chiriqui Viejo, ridge of

Cerro Respinga, 2160 m, Wilbur ir Teeri 13117 (DUKE). NW side of Cerro Punta, Las
Nubes, 2000-2400 m, Wilbur et al 11954 (DUKE). Valley of the upper Rio Chiriqui Viejo,

1300-2000 m, Wilbur et al 13036 (DUKE, F, MO, NY).

3. Cavendishia axillaris A. C. Smith, Contr. U. S. Natl. Herb. 28: 493. 1932.

type: Colombia; Bolivar, 2,300-2,700 m, Pennell 4375 (NY, holotype; photo

of type, DUKE).

C. gauUherioides A. C. Smith, Ann. Missouri Bot. Card. 28: 444. 1941. type: Panama; Code,
La Mesa, N of El Valle de Anton, 1000 m, Allen 2375 (A, holotype; photo of holotype,

DUKE, NY; MO, isotype).

Terrestrial or epiphytic shrubs, 0.5-1.5 (-3) m tall, glabrous throughout when
mature; stem base 1-2.5 cm in diameter; mature branches often arching, terete

to bluntly angled, smooth or striate; })ark often reddish above and brown to

grayish brown beneath; immature branches and twigs of new growth terete or

flattened, densely puberulent, glabrescent. Leaves ovate, obovate, elliptic or

suborbicular, 4.5-10.5 (-17) cm long, (2.5-) 4-11 cm broad, basally cuneate, ob-

tuse, rounded or subcordate and then often sliahtlv amplcxicaul, anicallv obtuse
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or rounded, grayish to brownish green above and tan to olive green beneath

when dry, pinnately veined, the midrib elevated on both the surfaces, the proxi-

mal Va conspicuously thickened, 3-5 times thicker than the narrowed and im-

pressed distal x^ortion, the lateral nerves arcuate, anastomosing near the margin,

impressed above, sometimes strongly so, raised and prominent beneath, the leaves

hence frequently bullate, the veinlets impressed or slightly raised above, ele-

vated beneath, newly unfolding leaves puberulent but later glabrate; petioles

subterete, striate or rugose, 1.5-3(-5) mm long, 2.5-3.5(-4.5) mm in diameter,

dark reddish brown. Inflorescences solitary racemes or rarely 2-5 per axil, tightly

racemose, the floral internodcs ca. 1 mm long, (5-)9-15(-47) flowered, capitate

or cylindric at anthesis, encircled at the base by striate bracts, the rachis terete

lodes swollen; floral bracts smoothd 1

or miiricate, striate when dry with conspicuously thickened, dichotomoiisly

branching veins, obovate to semiorbicular, basally truncate, apically rounded

or acute, the apex usually splitting deeply, 7-10(13) mm long, (5.5-)8-ll(-13)

mm broad, marginally scarions and densely glandular fimbriate, concave, tightly

appressed to and concealing the calyx and the lower portion of the corolla at

anthesis, often persistent until after the berry has matured; pink to dark rose

red; pedicels to 1 mm long, 1 mm in diameter, rarely with few cartilaginous

teeth distally; bracteoles smooth or muricate but conspicuously striate when dry,

elliptic oblong, basally truncate, apically rounded, (5-) 7-9 mm long, (2-) 4-6

mm wide, marginally scarions and densely glandular fimbriate, concave and

strongly keeled, rarely flat, imbricate and completely enveloping the perianth in

bud, tightly appressed to the calyx at anthesis, pink to dark rose red. Flowers

with the calyx (4..5-) 6-7.5 mm long, the tube cylindric, smooth to rugose, non-

expanded basally (1.5-)2.5-3 mm long, 2.5 mm in diameter, pink to pale green,

the limb spreading to campanulate, conspicuously striate within and without

when dry, (2.5-) 3.5-4 (-5) mm long including the lobes, pale green, the lobes

ovate to triangular, rarely oblong, acute, 1-2 mm long and 1.5-3 mm wide, erect

after anthesis, the margins glandular fimbriate and occasionally slightly imbri-

cate at the base, pale green and occasionally marginally pink, the sinuses acute

or narrowly obtuse; corolla cyhndric or slightly bottlcshaped, narrowed at the

5-)9 1 diameter, often glandular fimbriate

distally, white to pale green in the basal Va, green to yellowish green in median

%, the hmb and the lobes pale green, the lobes oblong to narrowly triangular,

obtuse, 1-2 mm long; stamens 6-8.5 nun long, the filaments short puberulent

distally, alternately 1.5-2.5 mm and 2.,5-3.5 nun long, the anthers including

tubules alternately 4-6 mm and 5-6.5 mm long, the thccae 1.5-2.5 mm long;

style 8-9 mm long. Berry 9-10 mm in diameter.

Cavendishia axillaris ranges from Costa Rica and I^mama south into Colombia

and adjacent Ecuador. In Central America it is generally found between 700-

1,500 meters. It is well characterized by its pinnately veined, subsessile leaves,

compact inflorescences, its conspicuously nerved floral bracts and bracteoles

which are tightly appressed to the calyx, and by its small flowers. Numerous

Central American collections have been misidentified as C. complectens. To-

gether they share pinnately veined leaves and compact inflorescence, although
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the rachis of C. complectens may lengthen considerably after anthesis. They
are most easily separated by the fact that the leaves of C. complectens are

strongly amplexicaul and the calyx lobes are reniform and broadly imbricate,

whereas in C. axillaris the leaves are never amplexicaul, the calyx lobes are tri-

angular to ovate and are only rarely imbricate at the very base.

CHiBiQui: Between Pinola and Quebrada Hondo, Chiriqui Trail, Kirkbride 6- Duke 879
(MO). cocLE: Hills N of El Valle de Anton, 1000 m, Allen 2170 (A); Allen 2329 (A, MO).
La Mesa, N of El Valle de Anton, Allen 2375 (A, MO); Allen 2736, 2787 (both A). Hills N
of El Valle de Anton, 1000 m, Alleti 3559 (G, MO). 39 km from Interamerican Highway
along El Valle dirt road, Correa 327 (MO). La Mesa, N of El Valle de Anton, Croat 14393
(MO, NY). Along road past Furlong's finca, due N of Cerro Pilon, 880 m, Croat 37549
(NY). Cloud forest on Cerro Pilon, 700-900 m, Dtike 12175 (MO). 9 km from El Valle
market beyond Sr. Furlong's finca, Kennedy et al. 3188 (MO). N of El Valle, beyond La
Mesa towards Los Llano, 800-850, Lutetjn 3157, 4112 (both DUKE); Lutcxfn b- Kennedtj
1689 (DUKE). Roadside, La Mesa, 4 km N of El Valle, 875 m, Nee ir Divt/er 9169 (NY).
Cerro Pilon above El Valle, 620 m, Porter et al. 4467, 4639 (both MO). La Mesa, N of El
Valle de Anton, Wilbur et al 11116 (DUKE), darien: Cerro Tacarcuna massif between
summit camp on westernmost ridge and Pico Tacarcuna, 1650-1800 m. Gentry, Leon b L.
Forero 16916 (NY). Elfin forest at top of W peak of Cerro Tacarcuna massif, 1800-1850 m.
Gentry ir Mori 13979 (MO, NY), vebaguas: Santa Fe, slopes of Cerro Tutc, 925 m, Allen
4343 (C, MO, US). Road between Escuela Agricola Alto Piedra and Rio Dos Bocas, 730-770
m, Croat 25913 (MO). 20 km NW Santa Fe, 650-800 m, Kennedy ir Dressier 3420 (NY).
Road past Escuela Agricola Alto Piedra on Pacific side, 800-1000 m, Liesner 862 (MO);
Luteyn 6 Wilbur 4578 (DUKE, F, MO, NY). NW of Santa Fe, 1-4.2 km from Escuela Agri-
cola Alto Piedra, Mori ir Kallunki 4026 (WIS), 4827 (NY). 6-7 km W of Santa Fe, road past
agricultural school, Nee 9714 (NY). Along first branch of Rio Santa Maria by road from
Santa Fe, Witherspoon 6 Dressier 8922 (MO, NY).

4. Cavendishia callista Donnell Smith, Bot. Gaz. (Crawfordsville) 20: 5. 1895.

TYPE: Guatemala; Alta Verapaz, between Coban and Samac, 1,400 m, Tuerck-

heim 941 (US, lectotype; photo of lectotype DUKE, NY; F, G, GH, NY, iso-

lectotypes )

.

C. longiflora Donnell Smith, Bot. Gaz. (Crawfordsville) 37: 420. 1904. type: Costa Rica;
San Jose, Alto de La Palma, Tonduz 7391 (US, lectotype; photo of lectotype, DUKE;
BM, F, G, GH, NY, US, isolectotypes )

.

C. bullata A. C. Smith & Standley, Contr. U.S. Natl. Herb. 28: 453. 1932. type: Costa
Rica; Cartago, Naranjo, Stork 1789 (F, holotype; photo of holotype, DUKE, NY; G-
fragments from holotype; MICH, isotype).

Epiphytic and terrestrial shrubs, 1.5-3 m tall; stem base ca. 2.5-5 cm in diam-
eter; mature branches and twigs of new growth bluntly angled to terete, often

glaucous, glabrous to densely pilose, often glabrescent, the trichomes tan to

yellowish and 0.5-2 mm long, bark brown to reddish brown. Leaves ovate, lan-

ceolate, elliptic, oblong, rarely obovate, ( 5- ) 7-26 ( -32 ) cm long, (l-)2-10(-13)
cm wide, basally obtuse, rounded or truncate, often slighdy cordate apically

acute to long acuminate sometimes abruptly short acuminate, tan, olive brown,
or reddish brown when dry, glabrous to moderately .short pubescent on the lam-
ina above, glabrate to densely pubescent beneath especially along the nerves;

( 3- ) 5 ( -9 ) -pHnerved with the midrib and the lateral nerves shallowly to deeply
impressed above, raised and conspicuous beneath, the veinlets usually slightly

elevated on both the surfaces but secondary lateral nerves and veinlets often

deeply impressed above giving the lamina a strikingly bullate appearance; peti-

oles subterete, rugose, (4-) 6-16 (-22) mm long, (l-)2-3(-5) mm in diameter,
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glabrous to densely pilose with trichomes to 1.5 mm long. Inflorescence viscid,

20-35(-52) flowered, encircled at the base by l^racts, rachis bluntly angled, longi-

tudinally ribbed, glabrous or infrequently densely sericeous, 4-12 (-20) cm long,

4-6 (-10) mm in diameter, rose colored but drying yellowish to orangish brown,

rarely with minute, reddish, clavate glands especially at the base of the floral

bracts; floral bracts pink, smooth or muricate, glabrous, oblong, obovate or oblan-

ceolate, basally narrowed and truncate, apically rounded to acute, the tips rarely

reflexed, (1.5-)2-5(-6) cm long, l-2.5(-3.5) cm broad; pedicels smooth or rugose,

usually longitudinally ribbed, usually swollen at both ends, glabrous or infre-

quently densely sericeous, 6-15(-20) mm long, 0.5-1.5(-2) mm in diameter, rarely

with sessile, reddish glands or cartilaginous teeth at the apex; bracteoles glabrous,

infrequently conspicuously nerved, ovate lanceolate, basally somewhat auriculate

clasping, l-5(-7) mm long, l-2(-3.5) mm wide, apically glandular callose thick-

ened, rarely callose thickened for nearly the entire length. Flowers with the

calyx glabrous or infrequently densely pilose, 5-9(-ll) mm long, viscid, the tube

cyhndric, coarsely ribbed, rugose, often muricate, (1.5-)2-4(-5.5) mm long,

strongly expanded basally, pinkish green, at anthesis becoming green, the limb

cylindric or spreading, often striate, 3.5-6 (-8) mm long including the lobes,

dark rose at anthesis becoming pale rose to pink, the lobes triangular, 1-2.5

(-4) mm long, 2-3 mm broad, erect after anthesis, usually completely glandular

callose thickened, green to brownish green when fresh, the sinus obtuse to

broadly acute; corolla narrowed to the throat, viscid, 1.5-3.5(-4) cm long, 4-8

mm in diameter, densely sericeous or rarely glabrous externally, moderately pilose

5-1

2-3

wide, reflexed at anthesis, white with purple margins; stamens (13-)20-34

mm long, the filaments alternately (1.5-)3.5^.5(-6) mm and (4.5-)8-12 mm long,

short pilose distally, white to pink, the anthers including the tubules alternately

15-26

5-20 (17-) 20-35 (-40) mm long, green. Mature

not seen.

Cavendishia callista is distinguished by rose pink floral bracts, and densely

sericeous, white corollas which have purple margined lobes. The species is

quite variable with respect to leaf size and shape, texture, degree of bullateness

and pubescence, as well as pubescence of the twigs and other vegetative organs.

This species is known from Guatemala, Costa Rica and Panama.

cocle: Hills N of El Valle de Anton, 1000 ni, Allen 2207 (MO), 3598 (F, G, MO, US).

La Mesa above El Valle, 800 m, Croat 25307 (MO). Along road past Furlong's Finca, N of

Cerro Pilon, 880 m, Croat 37570 (MO, NY). El Valle, Dwyer 1944 (MO). Cerro Caital Cara-

coral, 1000 m, Dwtjer i> Correa 8937 (NY). Cerro Tilon, Divtjer 6 Lallathin 8656 (MO). La
Mesa, above El Valle, 800 ni, Luteyji 3158 (DUKE, MO). Trail to Las Minas, N of El Valle,

Luteyji 3160 (DUKE, F, GH, MO, NY). Road to La Mesa, 740-800 m, Vaughan et al 612

(MO). N rim of El Valle de Anton, near Cerro Tur(>ga, 650-700 m, Woodson 6- Scherij 193

(CAS, G, MO, NY, US), colon: Santa Rita, Dwyer et al 9013 (MO), darikx: Elfin forest

near top of westernmost peak of Cerro Tacarcuna massif, 1720 m, Gentry, Leon i^ L. Forero

16894 (NY). PANAMA: Beyond Cerro Jefe, Campo Tres, 700 m, Croat 27052 (MO). Cerro

Jefe, 890 m, Dwyer i^ Ganger 7342 (DUKE, MO); Luieyn 3207, 3971 (both DUKE). Altos

de Pacora beyond Cerro Azul, Mori et al 6921 (MO, NY). Cerro Jefe, 890-1000 m, Mori 6520



50 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

(NY); Tyson et al. 4353 (DUKE, MO). VEiiAcuAs: beyond Tres Brazos River, 11 km beyond
Santa Fe, 650 m, Croat 25628 (MO).

5. Cavendishia capitulata Donnell Smith, Bot. Gaz. (Crawfordsville) 25: 147.

1898. type: Costa Rica; San Jose, La Palim, Werckle 11.565 (US, holotype;

CR, isotype; photo of holotype DUKE, NY).

Erect, much branclied, spreading, usually epiphytic shrub 0.5-1.5 (-2) m
tall, stem base 1-3 (-15) cm in diameter; mature branches terete to bluntly

angled, glabrous, bark brown, rusty brown or gray to ahiiost black; immature

branches and twigs of new growth bluntly angled, glabrous or densely hirsute

with spreading, white or yellowish trichomes ca. 0.5 mm long, frequently with

clavate, reddish glandular fimbriae ca. 0.1 mm long. Leaves obovate, oblanceo-

late, elliptic, oblong elliptic or ovate, 1.5-3(-6) cm long, 0.5-1.5(-3) cm wide,

basally cuneate or rounded, apically rounded, obtuse or rarely abruptly tapering

to a blunt tip, dull green or olive to grayish brown when dry, the young leaves

densely puberulent, glabrate at maturity; 3-5(-7)-plinerved, the midrib im-

pressed or slightly raised, conspicuous above, raised and conspicuous beneath,

lateral nerves slightly raised and conspicuous or plane and obscure on both sur-

faces, the veinlets slightly raised, conspicuous or obscure above, usually obscure

beneath; petioles smooth, striate or more commonly rugose, subterete or flat-

tened, 1-3 (-5) mm long and 0.5-1 mm in diameter, puberulent, glabrescent,

brown, reddish brown or blackish. Inflorescence fasciculate, 3-6 (-7) flowered;

rachis glabrous, 1-3 (-7) mm long, 1-1.5 mm in diameter; floral bracts smooth
or muricate, glabrous, obovate, basally narrowed, apically rounded, shallowly

emarginate or rarely acute 11-14(-19) mm long, 6.5-11 mm wide, purple to

reddish purple, marginally scarious and sparsely fimbriate, rarely densely

ciliate, frequently with scattered, short, thick, reddish brown, glandular fim-

briae along the lamina; pedicels cylindric or obconic, rugose or obscurely ribbed,

sometimes bluntly angled, glabrous or sparsely pilose distally, ( 0.5- ) 1.5-2 (-5)

mm long 1-1.5 (-2.5) mm in diameter, rarely with reddish brown, glandular,

distal fimbriae; bracteoles oblong to oblong elliptic, (l-)3-6(-8.5) mm long,

1-2 mm wide, basally truncate, apically obtuse, purple, marginally scarious and

densely glandular fimbriate with fimbriae to 0.8 mm long. Flowers with the

calyx 4.5-7.5 mm long, the tube cylindric or barrel-shaped, often pentagonal in

cross section, smooth or minutely rugose, 1-3 mm long, 2-3 mm in diameter,

slightly enlarged with a narrow rim or collar basally, green to purple, sometimes

with scattered, reddish brown, glandular fimbriae, the limb erect, somewhat

spreading or campanulate, 1.5-4 mm long including the lobes, green to greenish

white, the lobes triangular, obtuse to acute, 0.5-1.5 mm long, 1.5-2 mm wide,

erect or somewhat connivent after anthcsis, densely glandular fimbriate with

fimbriae to 0.2 mm long, the sinuses broadly rounded or obtuse, rarely acute;

corolla constricted basally, narrowed to the throat, 10-16 mm long, 4-5 mm in

diameter, glabrous, the basal V4. white or pale red, the middle V2 purple or red-

dish purple, the distal Vi white, the lobes white, triangular, obtuse, 1 mm long;

stamens 9-14.5 mm long, the filaments glabrous or distally with scattered hairs,
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alternately either 1.5-3 mm or 3-6 mm long, the anthers including tubules al-

ternately 5.5-10 mm and 7.5-12.5 mm long, the thecae 2-3 mm long; style

(9.5-) 11-15.5 mm long, the stigma somewhat peltate. Berry 5-7 mm in diam-

eter.

d

tween 350-2,700 m elevation. It is distinctive despite the fact that the leaves

are quite variable with respect to length and width. In Costa Rica and western

Panama the leaves are usually narrowly oblong or elliptic, 2-2.5 cm long, 0.5-

1 cm broad, and both the apex and the base are rounded, but the leaves may

be obovate oblanceolate with cuneate bases. In central and eastern Panama,

from Santa Fe de Veraguas to the Province of Darien, the leaves are usually

5-5 How-

ever, in floral characters these geographical variants are similar in all respects,

and infraspecific recognition of these variants is not warrant(>d.

uocAS DEL TOHO: Betwccn Criollo and Quobrada lligueron on Chiriqui Trail, Kirkhhde

6- Duke 778 (MO, NY), bocas del xoRO-CHiRiQui border; Cerro Colorado copper mining

road, N of San Felix, Mori ij Kalhinki 5790, 5989 (])oth NY). CHunQUi: Trail from Cerro

Punta to headwaters of Rio Caldera, 2250-2500 m, Allen 1434 (MO). Cloud forest at Monte

Rey above Boquete, Croat 15774 (MO); Croat 6 PoHer 15679 (MO). Cloud forest along

continental divide on Cerro Colorado along upper mining road 20-28 mi from San Felix, 1200-

1500 m, Croat 33317 (MO, NY). Bajo Chorro, 1840 m, Davidson 92 (A, F, US), 120 (A, F,

US). Las Nubes, 1900-2200 m, Lutcyn 3044 (CAS, DUKE, LL, MICH, MO, NY, PMA).

Bajo Chorro, 2190-2210 m, Liitetjn 3048 (DUKE, NY). Bajo Mono, NW of San Ramon,

1600-1700 m, Luteyn 3727 (DUKE, MO, NY). E slopes of Cerro Horqueta, 1700-1800 m,

Luteyn 3753 (DUKE, NY), 3757 (DUKE, F, MO, NY). Las Nubes, 1900-2200 m, Lutcyn

3811 (DUKE, NY). E slopes of Cerro Ilortiueta, 1700-1800 m, Luteyn ir Wilbur 4605

(DUKE, MO). Cerro Colorado cloud forest along continental divide, 1200-1500 m, Mori 6-

Drcssler 7765, 7887 (both MO, NY). Palo Alto just E of Bociuete, 1540 m. Stern et al 1069

(CH, MO, US). E slopes of Cerro Horqueta, 1700-1800 m, Wilbur ir Luteyn 19206 (DUKE).

Trail along upper Rio Chiriqui Viejo, 2 km N of Cerro Punta, Wilbur ct al 13087, 15373 (both

DUKE, MO). Bajo Mono and Quebrada Chi(iuero, 1500 m, Woodson <b Schery 574 (GH,

NY), 576 (MO). Bajo Chorro, 1900 m, Woodson ir Schery 632 (CH, MO, NY), cocle:

Trail to La Mesa N of El Valle, 1000 m, Allen 2721 (A, F, MICH, MO, NY, UC, US). N of

El Valle, Allen 3637 (G, GH, MO, NY, S, US). La Mesa, 810 m, Croat 25330 (MO); D'Arcy

& D'Arcy 6761 (MO). Between Cerro Pilon and El Valle de Anton, 700-900 m, Duke h-

Dwyer 13937, 13959 (both MO, UC). Cerro Pilon, 1000 m, Dtvyer ir Lallathin 8609A (NY).

Trail to Los Llano beyond La Mesa, 800-860 m, Luteyn 3169 (DUKE). Trail beyond La

Mesa to the E, Luteyn ir Kennedy 1729 (DUKE, F, MO, NY, PMA). darien: Serrania de

Pirre, 9-10 km N of Alto de Nique, 1520-1560 m, Croat 37869 (MO, NY). Serrania de Pirre,

along headwaters of Rio Escucho Ruido, ca. 16 km N of Alto de Nique, 1530-1550 m, Croat

37927 (MO, NY). Cerro Pirre, Bristan 604(2) (MO); Duke 6079 (MO), panama: Carti-El

Llano-Tupilc road, 15-16 km beyond Interamerican Highway, ^00 m, Busey 365 (DUKE).
Campo Tres, beyond Cerro Jefe, 500-800 m, Croat 27063 (MO). Cerro Jefe, Duke 8017(2)

(MO). Carti-El Llano-Tupile road, 15-16 km beyond Interamerican Highway, 400 m. Ken-

nedy et al 2409 (MO). 12 mi above Pan American Highway, along the Carti-Tupile road,

200-500 m, Liesner 684 (MO). Campo Tres, beyond Cerro Jefe, 500-800 m, Liesner 549

(MO); Carti-El Llano-Tupile road, 10-12 km N of Interamerican Highway, 500 m, Lutcyn ir

Wilbur 4680 (DUKE, MO). El Llano-Carti road, 12.7 km from Inter-American Highway,

Mori et al 4692 (NY). El Llano-Carti road, 16-18 km above Inter-American Highway, Nee

b Tyson 10956 (NY). El Llano-Carti road, 8-12 km N of El Llano, Nee et al 8745 (NY).

Cerro Jefe, trail leading from summit \V, Witherspoon 6 Witherspoon 8493 (MO, NY); Cerro

Jefe, summit area, Witherspoon et al. 8281 (MO, NY), vehaguas: Road between Escuela

Agricola Alto Piedra and Calovebora, 350-400 m, Croat 27394 (MO). Road beyond the Es-

cuela Agrieola Alto Piedra, 800-1000 m, Lutcyn ir Wilbur 4573 (DUKE, MO, NY). 8.8 km
from Escuela Agricola Alto Piedra, NW of Santa Fe, Mori t~ Kallunki 3213 (NY). First branch

of the Rio Santa Maria, NW from Santa Fe, Witherspoon 6 Dressier 8920 (MO, NY).
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6. Cavendishia chiriquiensis A. C. Smith, Ann. Missouri Bot. Card. 28: 449.

1941. type: Panama; Woodson ir Schery 688 (NY, holotype; photo of holo-

type, DUKE, NY; MO, isotype).

Weakly erect, epiphytic shruh to 3 m tall, the stem base ca. 3 cm in diameter;

mature branches terete, smooth to minutely striate, glabrous, tan, grayish red or

reddish brown; immature branches and the twigs of the new growth terete to

bluntly angled, smooth or striate, glabrous, tan, infrequently with caducous,

globular glands on the recent growth. Leaves elliptic, 4.5-8 cm long, 1.5-3.5 cm
wide, basally cuneate or sometimes attenuate, apically caudate acuminate, the

acumen 1.5-2 (-2.5) cm long, averaging Vi-Vi of the total leaf length, brownish
to grayish green or tan when dry, glabrous or slightly puberulous at the base
of the midrib when young, glabrescent; 3-5-plinerved, the midrib, the lateral

nerves, and the veinlets impressed to slightly elevated and conspicuous above,
all the veins raised beneath but usually only the midrib conspicuous, newly un-

folding leaves often densely provided with caducous, globular glands on the

upper surface and reddish glandular fimbriate beneath; petioles terete to sub-

terete, sometimes flattened adaxially, rugose, 4-8 mm long, 1-1.5 mm in diam-
eter, densely white puberulous when young becoming glabrate, tan to reddish

brown. Inflorescence viscid, 6-9 (-11) -flowered, the rachis complanate, bluntly

angled, sometimes flexuous, smooth or minutely striate, glabrous, 1.5-4.5 cm
long, ca. 1 mm in diameter at the base, pale green suffused with red when fresh

but drying brick red, infrequently with a few scattered globular glands; floral

bracts glabrous, slightly ribbed, smooth, rugose or muricate, oblong to oblancco-

late, basally narrowed and truncate, apically acute or rounded, 15-25 mm long,

5-9 nmi broad, red, each margin with 11-12, sessile, globular glands to 0.5 mm
in diameter, these often caducous; pedicels terete to angled, swollen at both
ends, minutely striate, glabrous, 4-7 mm long, 0.5-1 mm in diameter, pale green
when fresh but drying brick red, provided with few scattered globular glands and
cilia, especially distally; bracteoles linear to linear lanceolate, 1-2 (-4) mm long,

ca. 0.5 mm broad, with a hastate, callose thickened, apical gland which breaks
off easily, a few globular glands at the margin. Flowers with the calyx gla-

brous, 3.5^.5 mm long, pink at anthesis, the tube cylindric, smooth or rugose,

1.5-2 (-2.5) mm long, 2-3.5 mm wide, basally sHghtly expanded, the expansion

most noticeable in the early fruit, with numerous, scattered, globular glands not

obscuring the surface of the tube, the limb campanulate to erect-spreading,

rugose, ribbed, 1.5-2.5 mm long, with a few scattered glands similar to those

of the tube, the lobes triangular, obtuse, 0.5-1 mm long, ca. 0.5 mm wide, erect

after anthesis, completely or only marginally callose thickened but appearing
almost completely callose thickened because of small size of the lobes, the

lobes often breaking off with age, the sinuses broadly rounded or flat; corolla

16-24 mm long, 4-4.5 mm in diameter, reddish purple at the very base, purple
above, the distal % short pilose, the lobes triangular, obtuse, ca. 2 mm long; sta-

mens 14.5-21 mm long, the filaments densely short pilose or glabrate, alternately

3 mm and 5-7.5 mm long, white, the anthers including tubules alternately 9.5-

16.5 nmi and 13-20 mm long, purplish orange, the thecae 3-6.5 mm long; style

17-23 mm long. Berry not seen.
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Cavendishia chiriquiensis is endemic to western Panama and is most closely

related to C panamemis. Its distinctive characters are mentioned in the dis-

cussion of C. panamensis.

BOCAS DEL TORO-CHiRiQui boixlcr: Chiriqui Trail, elfin forest at divide, Kirkbride ir Duke
979 (MO, NY). cHiRiQui; Boquete region, Hagcu 6- Hageii 2033 (A, NY). Between Pinola

and Divide, Chiriqiiidto-Caldera Trail, Kirkbride ir Dttke 849 (MO, NY). Slopes E of Cerro

Horqueta, 1800-1900 m, Luteyn ir Wilbur 4612 (BM, CAS, CR, DUKE, F, FSU, G, GH, K,

LL, MICH, MO, MSU, NY, PMA, UC, US, WIS), 4617 (CAS, DUKE, F, GH, LL, MICH,
MO, MSU, NY, UC, US). Cerro Colorado cloud forest on continental divide, 1200-1500 m,
Mori ir Dressier 7786 (MO, NY). Slopes E of Cerro Horqueta, 1700-1900 m, Wilbur I-

Luteijn 19323 (DUKE). Bajo Chorro, IfKM) ni, Woodson 6 Schertj 688 (MO, NY).

7. Cavendishia complectens Ilemsl., Biol. Centr. Amer., Bot 2: 272. 1881.

TYPE: Costa Rica, Endres 257 (K, holotype; photo of holotype, DUKE, NY;

W, isotype).

Epiphytic and terrestrial shrubs, 1-1.5 m tall, glabrous throughout; stem base

to about 3 cm in diameter; matiuc branch erect or pendent, terete to bluntly

angled; bark grayish to reddish brown. Leaves usually subsessile, amplexicaul,

drying olive brown or dark green^ oval to semiorbicular, (5-)8-16(-18) cm long,

(4-)5.5-10(-13) cm wide, basally cordate with the basal lobes rounded, usually

imbricate, apically obtuse to broadly rounded, rarely bluntly cuspidate; pin-

nately veined, the midrib impressed above, raised and conspicuous beneath,

lateral nerves usually raised on both the surfaces, anastomosing to form a weak,

collective marginal nerve, the vcinlets sliglitly raised and obscure to conspicu-

ous; petioles subterete, rugose, to 5 mm long. Inflorescence l(-3) rachiscs per

axil, the largest rachis rarely once branched at the base, 10-27 (-60) -flowered,

the rachis terete to bluntly angled, swollen at each floral node, 2-9 (-20) cm
long and 1-2 mm in diameter at anthesis, increasing to 3 mm diameter post-

anthesis, pinkish green at anthesis, later turning purplish; floral bracts smooth

or becoming ribbed after drying, elliptic to ovate lanceolate, rarely subor-

bicular, basally narrowed and somewhat auriculate, apically acute, (lO-)ll-

16 (-20) mm long, (.5-) 7-10 (-17) mm wide, dark pink to red, marginally

scarious and glandular fimbriate, ascending at anthesis but later spreading or

perpendicular to the rachis; pedicels minutely striate or rugose, (2-)4-9(-ll)

mm long, 0.5-1 mm in diameter, pinkish green at anthesis but later tvu'ning

purplish; bracteoles oblong to lanceolate, (l-)3-4(-7) mm long, (0.5-)l-2.5

(-4) mm wide, basally sliglitly auriculate, apically rounded, marginally glandular

fimbriate, dark pink. Flowers with tlie calyx (4.5-)6-8(-10) mm long, the tube

hemispheric, basally not enlarged, smooth or minutely muricate, (1.5-)2-3.5(-6.5)

mm long, 2.5-6 mm in diameter, purplish green, the limb campanulate, coriaceous,

(2.5-) 4-5 (-5.5) mm long including the lobes, pale green, the lobes reniform,

broadly ovate, rarely oblong, imbricate, (1.5-)2-3(-4) mm long, (1.5-)3(-4.5)

mm broad, glandular fimbriate, whitish green, flaring at anthesis, later conni-

vent and tightly curling around the base of the style; corolla cylindric or bottle-

shaped, narrowed at the throat, (7-) 8-10 (-12) mm long, 4-6.5 mm in diameter

at the widest part, white at the base, purplish black in the basal %, the mid-

section green, the limb white, tlie lobes oblong, obtuse, 2-2.5 mm long, white;
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stamens 7-8.5 mm long, the filaments white, alternately 2-3 mm and 3.5-4 mm
long, with a few scattered distal hairs, the anthers orange including tubules al-

ternately 4.5-6.5 mm and 5.5-7 mm long, the thecae 2-4 mm long; style 7-8.5 mm
long, distally flaring. Berry 9 mm in diameter.

Cavendishia cojyipJectens is one of the easiest species to recognize because

of its cordate, amplexicaul leaves. It has been collected a few times in eastern

Darien Province, Panama, and in Choco, Colombia, but is to be expected from

western Panama also. It is common in the mountains of the Central Valley of

Costa Rica and occurs rarely in Nicaragua.

dauien: Cerro Pirre, Brisian 596; Duke 5321, 6103 (all MO). Serrania de Pirre, head-

waters of Rio Escucho Ruido, ca. 16 km N of Alto de Nique, 1530-1550 m, Croat 37936 (NY).

W slope of Cerro Pirre, 1000 m, Duke 6595 (MO). Cerro Campamiento, Duke 15728(1)

(MO). Cerro Pirre, 770-1380 in, Duke ir Elia.s 12751 (F, MO, NY). Cuasi-Cana Trail on

Cerro Campamiento, Kirkhride ir Duke 1224 (MO, NY). Causi-Cana Trail between Cerro

Campamiento and La Escalera, Kirkhride h Duke 1339 (MO, NY). N slopes of Cerro Pirre,

700-950 m, Mori 6 Kdhuiki 5465 (NY). Crest of Cuasi-Cana Trail, 1690 m, Terry b Terry

1577 (A, F, MO).

8. Cavendishia crassifolia (Benth.) Hemsl., Biol. Centr. Amer., Bot. 2: 273.

1881.

TlUhaudia enussifolia Benth., Pi. Hartw. 65. 1840. type: Mexico; Oaxaca, Hariwe^ 477 (K,

holotype; photo of holotype DUKE, NY; FT, C, LD, LE, M, NY, US—fragments; W,
isotypcs).

T. mexicana Martens & Caleotti, Bull. Acad. Roy. Sci. Bruxelles 9(2); 530. 1842. type:

Mexico; Oaxaca, Galeotti 1813 (BR, holotype; photo of holotype DUKE, NY).
Proclesia vera^uensis Klotzsch, Linnaeu 24: 35. 1851. type: Costa Rica; Warszewicz (B,

holotype not seen, presumably destroyed photo of type, DUKE, NY).
Polyhoea crassifolia (Benth.) Klotzsch, Linnaea 24: 31. 1851.

Cavendishia latifolia Hemsl., Biol. Centr. Amer., Bot. 2; 273. 1881. type: Mexico; Chiapas,

Linden 390 (K, holotype; photo of type DUKE, NY; F—fragments; G, isotypes).

C. veraguensis (Klotzsch) Hemsl., Biol. Centr. Amer., Bot. 2: 273. 1881.

Chnpalon crassifolimn (Benth.) Kuntze, Rev. Gen. PI. 2: 383. 1891.

C. latifoUum (Hemsl.) Kuntze, Rev. Cen, PI. 2: 383. 1891.

Cavendishia guatemalcnsis Loesener, Bull. Herb. Boissier 11, 3: 221. 1903. type: Guatemala;

Huehuetenango, Seler 3107 (B, holotype not seen, presumably destroyed; photo of type,

DUKE, NY; GH, NY, US, isotypes).

C. smithii Hoerold, Bot. Jahrb. Syst. 42: 328. 1909. type: Costa Rica, Cartago, Volcan

Irazii, Donnell Snntli 4876 (B, holotype not seen, presumably destroyed, photo of

holotype DUKE NY; GH, US, isotypes).

C costarieensis Hoerold, Bot. Jahrb. Syst. 42: 326. 1909. type: Costa Rica; San Jose, La
Palma, Werckle 54 (R, holotype not seen, presumably destroyed, photo of t>pe DUKE,
NY, US; NY—fragments, isotype).

C. hoffmannii Hoerold, Bot. Jahrb. Syst. 42: 328. 1909. type: Costa Rica; Cartago,

Volcan Irazii, Hoffmann 141 (B, holotype not seen, presumably destroyed, photo and
fragments of holotype, NY; photo of holotype DUKE).

C. chiapensis Brandegee, Univ. Calif. Publ. Bot. 6; 188. 1915. type: Mexico; Chiapas,

Purpus 7342 (UC, holotype; photo of type DUKE, NY; F, GH, MO, NY, US, isotypes).

C. skutchii A. C. Smith, J. Wash. Acad. Sci. 27(7): 308. 1S37. type: Costa Rica; San

Jose, El General, Skutch 2802 (US, holotype, photo of holotype, DUKE, NY; GH,
MICH, NY—fragment, S, isotypes).

C. cahjcina A. C. Smith, Ann. Missouri Bot. Card. 28: 447. 1941. type; Panama; Chiriqui,

Boquete, Davidson 157 (A, holotype; photo of holotype DUKE, NY).
C. gnatenialensis var. chiapensis (Brandegee) L. O. Williams, Fieldiaiia Bot. 31; 169. 1965.

Epiphytic and terrestrial shrubs; 1-3 m tall, rarely arl^orescent and to 10 m
tall with stem bases to 20 cm in diameter; mature branches terete or subterete,
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smooth or striate, glabrous; bark brown to grayish brown; immature branches

and twigs of the new growth subterete or bluntly angled, striate or ribbed,

glabrous to densely pubescent, green or often red above and green beneath.

Leaves oblong, elliptic, ovate or lanceolate, rarely oblanceolate or semiorbicular,

4-15(-22) cm long, 1.5-5(-ll) cm wide, basally rounded, cuneate, subcordate,

subtruncate or rarely short attenuate, apically acute to acuminate, often abruptly

so and rarely rounded or cuspidate, green, olive green or brownish, sometimes

metallic or slate blue when dry, glabrous or short pilose along the veins above

and below; (3-)5-7(-9)-plinerved, innermost lateral nerves sometimes rising 1-2

cm above the base, midrib impressed above and raised beneath, always conspic-

uous, sometimes flattened adaxially, lateral nerves impressed or slightly raised

distally above, raised beneath, the veinlets impressed or raised above, slightly

raised but usually obscure beneath; petioles subterete, usually flattened adaxi-

ally, rugose, (3-) 5-11 (-17) mm long, 1^ mm in diameter, glabrous, puberulent

or pilose, reddish brown when dry. Infloresce nee ( 4- ) 6-20 ( -40 ) -flowered,

encircled at the base by bracts, the bracts glabrous to densely short pubescent, the

pubescence often restricted to the margins or the apex, the rachis subterete to

bluntly angled, ( 0.5- ) 1-5 (-8) cm long, green or red, glabrous or pubescent

with short white trichomes; floral bracts smooth or muricate, glabrous to densely

short pilose, sometimes pubescent only along the margins or distally, oblong,

ovate, elliptic to oblanceolate, basally narrowed and truncate, apically rounded

or acute, ( 11-) 17-26(^0) mm long, (5-) 10-17 (-27) mm wide, pink to dark

red, sometimes provided with reddish, glandular fimbriae abaxially; pedicels

often swollen distally, striate or ribbed, sometimes rugose, (3-) 6-15 (-20) mm
long, 1-3 mm in diameter, pale green to dark rose red, glabrous or pilose, often

with glandular fimbriae scattered along the length or densely aggregated

distally; bracteoles oblong, ovate, lanceolate, linear lanceolate, rarely aristate,

1-4 (-8) mm long, 0.5-2 (-5) mm broad, glabrous to densely glandular fimbriate,

sometimes ciliate. Floivers with the calyx glabrous to densely short pilose, (3.5-)

4-6 (-10.5) mm long, pale green to red, usually with few to many short, stout,

glandular fimbriae, the tube cylindric, smooth or somewhat rugose, often some-

what pentagonal in cross section, 1.5-3 (-4) mm long, not basally enlarged, the

base often rounded or truncate and shallowly undulate, the limb cylindric to

campanulate, usually somewhat spreading, (1.5-)2-3(-6) mm long including

the lobes, the lobes triangular, rarely oblong, ( 0.5- ) 1-2 (-5) mm long, connivent

after anthesis, marginally glandular fimbriate, sinuses broadly rounded or acute;

corolla cylindric to bottle-shaped, narrowed to the throat, (12-) 15-20 (-25) mm
long, 4-5 mm in diameter, glabrous to short pilose, with or without scattered

glandular fimbriae, pale pinkish to white at the base, the tube otherwise dark

pink to red, the limb and the lobes white, the lobes deltoid, widely flaring

at anthesis, 1-2 mm long; stamens 11.5-19 mm long, the filaments distinct or

slightly coherent at the base, glabrous or distally pubescent, alternately 2-A mm
and 3.5-6.5 mm long, white or pinkish white, the anthers including the tubules

alternately 7.5-14.5 mm and 10-16.5 mm long, yellow to orange, the thecae

2.5-6 mm long; style glabrous or rarely distally short pilose, ( 12-)14-19(-27)

mm long. Berries 8-14 mm in diameter.
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Cavendishia crassifolia is the most frequently encountered species of Caven-

dishia in southern Mexico and throughout montane Central America. It is recog-

nized as a complex of wide-ranging, variable populations. Previous authorities

have subdivided the complex into no fewer than 11 species. All of these species

were described from single collections, from different geographical areas, and

were based upon characters now seen to be unstable. The floral characters of

the populations within this complex are virtually identical. Although there

are local differences across the geographical range, there are no consistent mor-

phological types associated with realistic geographical ranges, nor are there

discontinuities in any combination of characters which could result in a mean-

ingful subdivision. The complex also seems to range into South America where

similar problems are to be expected.

Although specimens from the vicinity of Volcan Chiriqui were identified as

C. miconioides by A. C. Smith, comparisons of the more numerous collections

now available show these populations to be local variants of C. crassifolia.

uoc;as del TOlU): Chiriqui Trail between Criollo and Quebrada Hondo, Kirkbride <Lr Duke
793 (NY). Robalo Trail, N slopes of Cerro Horqueta, 1840-2160 m, Allen 4934 (G, MO,
US). CHHuyui: Llanos area NE of El Ilato del Volcan, Allen 1539 (MO); Allen 6 Fairchild

3463 (F, C, GH, MO, NY, S, US). S of Finca Lerida, 1840-2160 m, Allen 4771 (F, G, MO,
US). Summit and SW face of Cerro Copete, 2770 m, Allen 4891 (F, G, GH, MO, US), 4893

(BM, BR, G, MO, US). Boquete, 1500 m, Mauiice 718 (US). Llanos area NE of El Hato

del Volcan, Conea 6^ Lazor 1399 (DUKE). Slopes of Las Cumbres near Cerro Punta, Croat

13756 (MO); Croat ir Porter 16068 (MO). Between Boquete and Monte Key, Croat 15629

(MO). 2.2 km SW of Cerro Pimta on road above IDAAN water tank, 2100-2250 m, Croat

26300 (MO, NY). Above San Felix along mining road, 17-18 mi off Panamerican Highway,
1200-1500 m, Croat 33096 (MO, NY). Above San Felix along mining road 18-27 mi off

Panamerican Highway, 1200-1500 m, Croat 33113 (NY). E slope of Volcan Barn, 2400 m,

Davidse h D'Arcy 10220 (NY). Llanos area NE of El Hato del Volcan, Davidse 6 D'Aretj

10369 (NY). W slope of El Barn, 2160-2460 m, Davidse <b D'Arcy 10261 (NY). Bajo Chorro,

1840 m, Davidson 157 (MO), 343 (F). Volcan Chiriqui, Boquete District, 2770 m, David-

son 973 (DS, MO, US). Chiriquicito-Caldera Trail between Pinola and Divide, Kirkhride <b-

Duke 842A (MO). Chiriqui Trail between Pinola and Quebrada Hondo, Kirkbride 6 Dtike

911 (MO, NY). Chiriqui Trail between Quebrada Hondo and Divide, Kirkbride 6 Duke 924

(NY). Las Nubes, NW side of Cerro Punta, 2200-2300 m, Luteijn 3043 (DUKE, MO). Bajo

Chorro, summit, 2200-2210 m, Luteyu 3046 (DUKE, F, MO, NY). Llanos area NE of El

Hato del Volcan, Luteyn 3049 (CAS, DUKE, F, FSU, GH, LL, MICH, MO, MSU, NY, PMA,
UC, US, WIS). Cerro Hor(,ueta, 1800-1900 m, Luteyn 3079 (DUKE, MO). Bajo Mono
Trail, NW of San Ramon, 1600-1700 m, Luteyn 3729 (DUKE, F, MO, NY); Luteyn 3741

(DUKE). Las Nubes vicinity, NW side of Cerro Punta, 2200-2300 m, Luteyn 3800 (DUKE).
Bajo Chorro, 2360-2500 m, Luteyn 3835 (DUKE). Las Nubes vicinity, NW side of Cerro

Punta, 2200-2300 m, Luteyn 6 Wilbur 4639 (DUKE, MO). Cerro Colorado, cloud forest

along divide, 1200-1500 m, Mori I- KaUunki 5883, 5894 (boUi NY); Mori ir Dressier 7860
( MO, NY ) . Cerro Pando, on continental divide and Panama-Costa Rican border, ca. 16 km
NW of El Hato, 2000-2482 m, Mori ^ Bolten 7289 (MO, NY), W side Volcan Barn, oak

forest, 2000-2500 m, Mori ir Bolten 7357 (MO, NY). Llanos area NE of El Hato del Volcan,

Seibert 321 (MO). Finca Collins near Boquete, Sullivan 401 (FSU). Deep arid canyon, 5

mi NE of El Volcan, 1935-2000 m, Tyson 807 (FSU, MO). Dry wind.swept canyon, 8 mi
NE of El Hato, 2500-2580 m, Tyson 830 (FSU), 840 (FSU, MO). Deep arid canyon, 5

mi NE El Volcan, 2160 m, T;/.sf>» 6343 (FSU, MO). W slope of El Barn, 1840-2160 m, Tyson

ir Loftin 5944 (DUKE, FSU, MO). W slope of El Baru, 2160-2460 m, Tyson 6 Loftin 5995
(DUKE, FSU, MO). W slope of El Baru, 2460-2770 m, Tyson 6 Loftin 6115 (DUKE, FSU).

Valley of upper Rio Chiriqui Viejo, 1300-1900 m. White ir White 35 (MO, NY). Lava fields

NE of El Hato near Aguacate, 1800-1900 m, Wilbur et al. 10969 (CAS, DUKE, F, GH,
MICH, MO, NY); Wilbur et al 10974 (DUKE, F, MO). Lava fields 4 mi NW of El Hato
near Rio Macho de Monte, 1800 m, Wilbur h- Tceri 13076 (DUKE, F, MO). Las Nubes
vicinity, NW of Cerro Punta, 2200-2300 m, Wilbur 6 Teeri 13206 (DUKE); Wilbur 6 Teeri
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13222 (DUKE, F, GH, MO). Lava field and slopes beyond Volcan Chiriqni and Cerro Agua-

cate, 2000-2200 m, Wilbur ir Teeri 13326 (BM, CAS, CR, DUKE, F, FSU, G, GH, K, LL,

MICH, MO, MSU, NY, PMA, UC, US, WIS). Southern slopes of Cerro Horqueta, 2210 m,

Y), 17301 (DUKE). Llanos area NE of El Hato del

) (BM, CAS, CR, DUKE, F, FSU, G, GH, K, LL, MICH, MO,
WIS). Casita Alta to Cerro Copete, 2300-3300 m, Woodson <Lr

Schertj 357 (GH, MO, NY), cocle: Cerro Caracoral, elfin forests, Duke 6- Dwyer 15117(2)

(NY); Kirkbride 1101 (MO, NY), vehaguas: Vicinity of Santa Fe, slopes of Cerro Tute,

925-1000 m, Allen 4340 (F, G, GH, MO, NY, US); Mori 6757 (NY). Trail up E side of

Cerro Tute. to 1200 m. Withersvoon ir Dressier 8845 (MO, ^

Wilbur et al.

Volcan. Wilb

9. Cavendishia darienensis Luteyn, Brittonia 28: 43. 1976. tyi>e: Panama;

Darien, Rio Balsa, between Manene and Areti, Dxike 13509(6) (US, holotype,

photo of holotype DUKE, NY; WIS, isotype).

Terrestrial and epiphytic shrubs, mature branches terete to subtcrete, slightly

angled, minutely striate, glabrous, reddish to grayish brown when dry; immature

branches and twigs of new growth subterete, ribbed, striate, densely short pilose

or glabrous. 5-10 cm lone. 2.5-4

basally subcordate, apically obtuse, glabrous or with scattered, short trichomes

along the base of the midrib and the lateral nerves, the margins of the young

merve

impressed proximally, plane to slightly elevated above distally, raised and con-

spicuous beneath and the leaves then bullate, the veinlets raised and conspicuous

above, slightly raised but obscure beneath; petioles subterete, bluntly angled,

rugose, 4-6 mm long, 1.5-2 mm in diameter, densely puberulent becoming

glabrous. Infl (up to 5) nodes

sterile, encircled at the base by puberulent, ovate, apiculate bracts; rachis

5-9

eter; floral bracts prominently striate on both the surfaces with conspicuous

midrib, lanceolate, (14..5-) 18.5-23 mm long, 6-9 mm wide, basally cuneate and

strongly concave, apically long acuminate, marginally glandular fimbriate,

densely short hirsute on both the surfaces with white trichomes 0.2-0.4 mm long,

pink (according to label data); pedicels subterete, 1-2.5 mm long, 0.5-1 mm in

diameter, short white pilose; bracteoles lanceolate, apically long acuminate,

striate, (8-) 13-16 mm long, 3.5-4.5(-6.5) mm broad, marginally glandular

fimbriate, densely short pilose as the floral bract, clasping the base of the calyx,

shghtly spreading distally. Flowers with the calyx 7-9.5 mm long, abruptly

widened at the junction of the tube and the limb, short pilose from the base of

the tube to the tip of the lobes, the tvibe smooth, subglobose, slightly rugose,

2-2

5-7

2-4

scarious and eglandular, pubescent within; sinuses obtuse; corolla bluntly 5-

angled opposite the calyx sinus, densely short pilose without, glabrous within

and at the base where surrounded by calyx Hmb, 11.5 mm long, 3-3.5 mm in

diameter, with scattered, short, red, clavate fimbriae on the surface, the lobes

5-9

5-4
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anthers alternately either 6-6.2 mm or 6.5-7 mm long, the thecae 2-2.5 mm long;

style 9.5-10.5 mm long. Berry not seen.

Cavendishia darienensis is found in Darien, Panama and adjacent Choco,

Colombia at 100-950 m elevation. Is is most closely allied to C. allenii, another

lowland species but endemic to central Panama. The two species share similar

gland types on the calyx lobes and bracteoles, and in addition, both possess

prominently nerved or striate floral bracts, bracteoles and calyces.

DARiEN: Between upper Rio Membrillo and Camp 7 on the construction road to San Bias,

Duke 10888(2) (MO). Rio Balsa, between Mancne and Areti, Duke 13509 (MO, US, WIS).
Cerro Pirre, Mori ir KaJhmki 5483 (MO, NY).

10. Cavendishia fusiformis Luteyn, Brittonia 28: 42. 1976. type: Panama,
Kirkhride ir Duke 1276 (MO, holotype; photo of holotype, DUKE, NY;
NY, isotype).

Epiphytic shrub; immature branches and twigs of tlie new growth terete,

somewhat rugose, moderately hirsute or glabrate, trichomes 1-2 mm long, tan

to tawny yellow. Leaves elliptic or oblong elliptic, (4.5-)9-14 cm long, (l-)2^
(-6) cm wide, basally narrowing and obtuse, apically acuminate, grayish or

brownish green above and tan beneath when dry, sparsely short pilose along

the nerves above, moderately pilose or glabrate beneath with tawny yellow

trichomes; 3(-5)-plincrved, the midrib weakly impressed or plane above, raised

and prominent beneath, the lateral nerves weakly impressed or more commonly
elevated on both the surfaces as the veinlets; petioles terete or infrequently flat-

tened adaxially, rugose, 4-7 mm long, 2 mm in diameter, hirsute. Inflorescence

obconic or fusiform at anthesis, ca. 20-flowered, the lowest nodes sterile, cir-

cumscribed at the base by striate bracts; rachis glabrous, smooth, fusiform,

3-S cm long, 5-6 mm in diameter medially, the nodes congested; floral bracts

glabrous, striate, marginally scarious, oblong obovate, basally narrowing and
rounded, apically rounded and emarginate, commonly tearing, 25-35 mm long,

13-18 mm wide, red to rose pink, with subsessile, capitate, red glands located

at the base; pedicels subterete, glabrous, ca. 1 mm long, 1-1.5 mm in diameter;

bracteoles oblong or oblanceolate, imbricate, basally clasping the calyx, apically

rounded and shallowly emarginate, 25-30 mm long, ca. 10 mm broad, with sub-

sessile, capitate, red glands as on the floral bracts. Flowers with the calyx

glabrous, 11-15 mm long, the tube barrel-shaped, smooth, 2.5-4 mm long, not

enlarged l)asally, the limb erect, spreading, submembranaceous, striate, 9-12 mm
long including lobes, the lobes linear oblong, acute, 3-6 mm long, erect after

anthesis, the few, stout, glandular marginal fimbriae occasionally distally fused,

sinuses obtuse to broadly rounded; corolla glabrous, membranaceous basally

and subcoriaceous apically, 34-35 mm long, 6-7 mm in diameter, white with

green tips; stamens alternately 10-11.5 mm and 12-13.5 mm long, about % the

length of the corolla, the filaments distinct or slightly coherent basally, glabrous,

alternately 1-2 mm and 3.5-4,5 mm long, the long filaments conspicuously

narrowed and thin distally, the anthers including the tubules alternately 8-9 mm
and 9-10.5 mm long, the thecae smooth, 2.5-3 mm long, the tubules dehiscing by
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short, oblique pores or oval clefts 1-1.5 mm long; style 33-37 mm long. Berry

not seen.

Cavendishia fusiformis is endemic to eastern Darien Province. It is closely

related to a group of Colombian species described by A. C. Smith; C. ghndulosa,

C. venosa, C. speciosa, C. micayensis, and C. chlamydantha. As a group these

species are unique in having stamens which are usually one-third to one-half

the length of the corolla, rachises which are distinctly clavate or fusiform in

shape, calyx limbs tending to be elongate and infundibuliform, and corollas

which are membranaceous below and somewhat coriaceous above.

darien: Cerro Pirre, Bristan 542(2) (MO); Duke 6119 (MO), Gentry ir Clewell 6952

(MO). Cafia-Cuasi Trail between Cerro Campaniiento and La Escalera to "paramo," E of

Tres Bocas, Kirkhride h Duke 1276 (DUKE, MO, NY). Cerro de Garagara, Sambu basin,

500-974 m, Fittier 5651 (US). Cana-Cuasi Trail, 1690 ni, Terry b Terry 1567 (A, F, MO).

IL Cavendishia gentryi Luteyn, Brittonia 28: 400. 1976. type: Panama;

Darien, Cerro Tacarcuna, Gentry & Mori 13971 (MO, holotype; photo of

holotype, NY; DUKE, NY, isotypes).

Epiphytic shrub, mature branches terete, smooth, glabrate, brown; immature

branches and twigs of the new growth terete, smooth, reddish brown, densely

pilose with white hairs to 4 mm long. Leaves elHptie to ovate elliptic, 8-13 cm
long, 3.5-5.5 cm wide, basally rounded, apically abruptly acuminate, brownish

green when dry, densely pilose beneath with hairs to 2 mm long, scattered

pilose above; 3(-5)-plinerved, the midrib, the lateral nerves and the primary

veins impressed and conspicuous above, elevated beneath, the veinlets sHghtly

elevated above, obscure beneath; petioles terete, rugose, 5 mm long, 2 mm
diameter, densely pilose with tan hairs to 3 mm long. Inflorescence short race-

mose, 6-fIowered; rachis terete, striate, densely pilose, ca. 2.5 cm long; floral

bracts lanceolate, long acuminate, 16-23 mm long, 4-6 mm wide, densely pilose

marginally, scattered pilose on the lamina, trichomes to 2 mm long; pedicels

swollen distally, striate, densely pilose, 8-12 mm long; bracteoles not seen.

Flowers with the calyx densely pilose, 13-13.5 mm long, pink, the tube spherical,

3.5-4.5 mm long and broad, not expanded, the limb short cylindric or some-

what spreading, 9-9.5 mm long including the lobes, the lobes linear lanceolate,

acute, 8 mm long, ca. 2 mm broad at the base, erect after anthesis, margin-

ally with 3-4 gland-tipped fimbriae on each side, sinuses acute; corolla (past

anthesis) cylindric, ca. 20 mm long, scattered pilose with the hairs denser at

the lobe tips; stamens ca. 16 mm long, the filaments alternately ca. 1 mm and

3 mm long, the anthers including tubules alternately ca. 15 mm and 13 mm long,

the thecae 3-4 mm long; style ca. 21 mm long. Berry not seen.

Cavendishia gentryi, endemic to Darien Province, is most closely related to

C. darienensis. The two species are easily separated however, by the leaf shape

and by the shorter rachis with fewer flowers, the nonstriate floral bracts, longer

pedicels, more densely pilose calyx, and glandular calyx lobes of C. gentryi

DAiUEx: Cerro Tacarcuna, elfin forest at top of W peak, 1800-1850 m, Gentry <Lr Mori

13971 (DUKE, MO, NY).
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12. Cavendishia laurifolia (Klotzsch) Benth. & Hook., Gen. PL 2: 570. 1876.

Pohjhoea laurifolia Klotzsch, Linnaea 24: 31. 1851. type: Guatemala; Alta Verapaz, War-
szewicz (B, lectotype, not seen, presumably destroyed; photo of lectotype, DUKE, F, NY).

Chupalon hurifolium (Kl.) Kuntze, Rev. Gen. Pi. 2: 383. 1891.
Cavendishia ttierckheimii Hoerold, Bot. Jahrb. Syst. 42: 323. 1909. type: Guatemala; Alta

Verapaz, Coban, Tiiercklicim 64 (B, holotype, not seen, presumably destroyed, photo of

type DUKE, NY; GH, NY, US, isotypes).

Epiphytic or terrestrial shrubs, 1-3 m tall; stem base 2.5-5 cm in diameter;

mature branches arching, terete, striate, glabrous; bark tan to grayish brown;
immature branches and twigs of the new growth subterete or flattened with

blunt angles, striate, reddish brown, densely puberulous and often with short,

reddish, glandular fimbriae. Leaves slightly bullate when fresh, drying bullate

or flat, lanceolate, ovate or lance elliptic, (3.5-)6-12.5 cm long, (l-)2-4 cm
wide, basally rounded or obtuse, rarely subcordate, apically acuminate, tan

or olive brown when dry, puberulous above along the proximal portions of the

midrib and the lateral nerves, glabrous beneath; 3-5-plinerved, the midrib and

the lateral nerves impressed above, the veinlets raised and conspicuous above,

the midrib and the lateral nerves raised and conspicuous beneath, veinlets

plane or raised but obscure beneath; petioles subterete, smooth, striate, or

commonly rugose, 2-5 mm long, 0.5-1.5 mm in diameter, densely puberulous

adaxially, reddish brown. Infloreseence ( 8- ) 17-32 (^5 ) -flowered witli the

lowermost nodes bracteolate but sterile; rachis subterete, striate, weakly muricate,

glabrous, 4-15 (-20) cm long, 1.2 mm in diameter, rose pink at anthesis but

turning whitish or pale green; floral bracts muricate, glabrous, oblong, obovate,

or oblanceolate, 7-13 mm long, 3.5-6.5(-10) mm wide, basally narrowed, apically

obtuse to broadly rounded, rarely acute, marginally scarious and glandular

fimbriate, the bract concave, oriented perpendicular to or somewhat recurved

with respect to the rachis, deep rose pink; pedicels swollen distally, striate,

10-17 mm long at anthesis, 0,5-1 mm in diameter, 10-22 (-26) mm long in fruit,

rose pink at anthesis but turning whitish or pale green, provided with reddish,

glandular fimbriae 0.3 mm long when young, these caducous; bracteoles oblong

to ovate, 1-2.5 mm long, 0.5-1 (-2) mm broad, basally slightly auriculate, mar-

ginally glandular fimbriate, rose pink. Flowers with the calyx 2.5-3.5 mm long,

green in bud, dark wine red at anthesis, later turning green, the tube cylindric

but slightly pentagonal in cross section, rugose, 0.5-1 mm long, 2.5-3 (-4) mm
in diameter, basally slightly expanded, densely covered in bud by reddish, glan-

dular fimbriae, the limb broadly campanulate, muricate, 1.5-3 mm long in-

cluding the lobes, densely glandular fimbriate, these fimbriae usually persisting

to fruit, the lobes triangular or oblong, ( 0.2- ) 0.5-1 mm long, connivent after

anthesis, marginally thin and glandular fimbriate, sinuses acute in bud, be-

coming broadly rounded to flat at anthesis; corolla bottle-shaped, bluntly

5-angled opposite calyx lobes, constricted basally, (6.5-) 8-10 (-12) mm long,

5.5-6.5 mm in diameter at the widest point, the tube with scattered glandular

fimbriae, white for lowest %, dark rose red in the upper % plus the limb and the

lobes, the lobes oblong, acute, slightly flaring at anthesis; stamens alternately

either 6-7 mm or 7-8.5 mm long, the filaments densely puberulous in distal
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half, alternately either 1.5-3 mm or 2.5-4 mm long, white to pinkish white, the

anthers including tubules alternately 4-5.5 mm and 5.5-7 mm long, orangish

brown to maroon, the thecae 1.5-3 mm long; style 8-9 mm long. Berry glabrous,

6-7 mm in diameter.

The three collections cited below are the first modern records of C. laurifolia

outside its principal range of the Mexico-Guatemalan border area. Although

there existed a Warszewicz collection (BR, W) which bore the label data

"Costa Rica et Veragua," Luteyn (1976) doubted the credibility of this data

because of other questionable Warszewicz collection sites. The recent collec-

tions from Darien however verify the presence of C. laurifolia in Panama.

DARiEN: Summit of Cerro Pirre, cloud forest, 1000-1400 m, Gentry ir Clewell 7107

(DUKE, MO). Serrania del Darien, W of Unguia on Panama-Colombia border, 1150 m,

Geritry ct al. 17036 (NY). W slope of Cerro Pirre, 1000 m, Duke 65H5 (MO).

13. Cavendishia megabracteata Luteyn, Brittonia 28: 49. 1976. type: Pan-

ama; Luteijn ir Wilbur 4594 (DUKE, holotype; F, GH, LL, MICH, MO,
NY, PMA, US, isotypes).

Terrestrial or epiphytic shrubs to 2,5 m tall, stem base to 5 cm in diameter;

mature brandies terete, minutely striate, glabrous; bark brown, drying grayish

to reddish brown; immature branches and twigs of the new growth terete to

bluntly angled, striate, glabrous, reddish brown when dry. Leaves ovate, lanceo-

late, lance elliptic or oblong, (4-)8-12(-15) cm long, (l-)2.5-7 cm wide, basally

obtuse, rounded to truncate, apically acuminate, often abruptly so, dark olive to

grayish brown when dry, usually puberulous at the base of the midrib and the

lateral nerves on the upper surface; 5-7-phnerved, the midrib and the inner

lateral nerves moderately or weakly impressed above but sometimes plane or

raised distally, the outer lateral nerves and the veinlets raised and usually con-

spicuous above, rarely impressed, all the nerves raised beneath but the veinlets

often obscvu-e; petioles subterete, often flattened adaxially, rugose, rarely striate,

4-10 (-13) mm long, 1-2.5 (-3) mm in diameter, glabrous to densely puberulent

adaxially when young, oitvu glabrate and reddish brown at maturity. In-

floresceiice ( 2-) 5-9 ( -12 ) -flowered, often lowest one or two nodes sterile,

obconic to spherical in bud; rachis coarsely and bluntly angled, striate, glabrous,

(0.6-)0.8(-3.5) cm long, ca. 2 mm in diameter, cream colored and often suf-

fused with pink when fresh, rarely with a few clavate glands or cartilaginous

teeth at the base; floral bracts often translucent when dry, glabrous, smooth with

minute, red, clavate, glandular fimbriae abaxially, oblong, obovate or rarely

subrotund, basally narrowed and somewhat clasping, apically rounded, usually

deeply emargmate (2-)3-6(-7) cm long, (l-)1.5-2.5(-4.5) cm wide, pale

purplish to bright rose or dark pink when fresh; pedicels swollen distally, striate,

glabrous, (8-)10-16(-19) mm long, (0.5-)l(-1.5) mm in diameter, cream colored

and often suffused with pink when fresh, rarely weakly glandular at the distal

end; bracteoles with or without prominent midrib, ovate, lanceolate, lance elliptic

or nearly linear, 1.5-2(-5) mm long, 0.5-1.5(-4) mm wide, apically callose thick-

ened; calyx glabrous, 7-ll(-13) mm long, cream colored and often suffused with
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pinlc, the tube cylindric, ribbed, 2-5 mm long, 3-5 mm in diameter at the base,

basally enlarged and deeply lobed, the lobes straight to flaring outward and ex-

tending well below articulation, the limb cylindric to slightly spreading, smooth

or minutely papillate, (4-) 5-7.5 (-9) mm long including the lobes, the lobes

triangular, (1-) 1.5-2 (-2.5) mm long, erect after anthesis, the tips completely

glandular callosc thickened or callose thickened apically, centrally or only

marginally, sinuses subacute when fresh, but drying obtuse to broadly rounded,

rarely flat; corolla slightly constricted basally and at the throat, often translucent

when dry, 31-40(-43) mm long, 7-9 mm in diameter, glabrous or rarely pilose

distally, the tube dull or glossy white, often basally pink to pinkish below,

grading through violet to pale purple above, the Hmb white, the lobes oblong,

obtuse, 1.5-2 mm long, reflexed at anthesis, white but sometimes marginally

purple; stamens 24.5-36 mm long, the filaments densely puberulous distally,

alternately 2.5-7.5 mm and 7.5-13.5 mm long, white, the anthers including

tubules alternately 16-26.5 mm and 21.5-32.5 mm long, yellowish to tawny

orange, the thecae 6-13 mm long; style 32-41 mm long. Berry not seen.

Cavendishia megahracteata^ endemic to western Panama, may be distinguished

by the combination of large and usually emarginate floral bracts, short rachis,

and few-flowered inflorescences which are obconic or spherical in bud. Both

tlie floral bracts and the corolla are extremely thin and translucent when dry.

The size, shape and texture of the floral bracts alone serve to distinguish this

species from all other Mexican-Central American species of the genvis.

HOCAS DEL TORO: Robalo Trail, N slopes of Ccrro Horqueta, 1840-2160 m, Allen 4974

(G, MO, US). CHiRiQui: Bajo Chorro, 1900-2500 m, Allen 1427 (MO, US). Bajo Mono-
Robalo Trail, 1540-2160 m, Allen 4841 (G, MO, US). Cerro Horquota, 1700-2100 m, Coch-
rane et al 6258 (WIS). Bajo Chorro, 1900-2500 ni, Davidson 86 (F, MO). Cerro Ilorqueta,

1700-2100 m, Dwyer et al 453 (MO); Hagen ir Hagen 2034 (NY), 2047 (GH, NY), 2i75
(GH, NY); Lewis et al 439 (DUKE, MO, SCZ); Luteyn 3078 (DUKE, MO, NY), 3758
(CAS, DUKE, F, GH, MICH, MO, NY, US), 3789 (DUKE). Slopes E of Cerro Ilorqueta,

1700-2000 m, Liitetjn ^ Wilbur 4594 (DUKE, F, GH, LL, MICH, MO, NY, PMA, UC, US).
Between Alto de Las Palinas and Cerro Horqueta, 2100-2268 ni, Maxon 5446 (US); Pitticr

3206 (F, NY, US). Cerro Hornitos, 40 km NW of Gualaca, cloud forest at 2233 m, Mori ^
Boulton 7497 (MO, NY). Cerro Ilorqueta, Finca Collins, Sullivan 409 (FSU). Slopes E of

Cerro Horqueta, 1700-2000 m, Wilbur ir Luteyn 19227 (DUKE, MO, NY). Cerro Ilorqueta,

1700-2100 m, Wilbur et al 13458 (DUKE, F, GH, LL, MICH, MO, NY, PMA, US). Bajo

Mono, 1840 m, Wilbur et al 13530 (DUKE, F, GH, MO, NY, US). Bajo Chorro, 1900-2500
ni, Woodson h Schery 619 (GH, MO, NY), 692 (MO).

14. Cavendishia melastomoides (Klotzsch) Hemsl., Biol. Centr. Am., Bot. 2:

273. 1881.

Soeratesia melastomoides Klotzsch, Linnaea 24 : 23. 1851. type ; Costa Rica, Warszewicz
(B, holotype, not seen; photo DUKE, NY).

14a. Cavendishia melastomoides var. coloradensls Luteyn, Brittonia 28: 401.

1976. type: Panama, Mori 5^ Dressier 7776 (NY, holotype; MO, isotype).

Epiphytic shruh, mature branches pendent, terete, smooth, glabrous, tan

to reddish brown when dry; immature branches subterete, bkuitly angled,

striate, glabrous or rarely sparsely short pilose, provided with tiny, reddish.
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caducous glands. Leaves elliptic, lanceolate, or ovate lanceolate, (3-) 6-10 cm
long, (2-)2.5-3.5 cm wide, basally rounded or cuneate, apically long acuminate

or caudate acuminate, brownish green to tan when dry, glabrous; 3(5-)-pli-

nerved, the midrib impressed and prominent above or somewhat plane distally,

raised and conspicuous beneath, the lateral nerves slightly raised on both the

surfaces or rarely impressed above, conspicuous only above; petiole subterete,

flattened adaxially, rugose, (3-)4.5-9 mm long, 0.5-1.5 mm in diameter, glabrous

or densely short pilose, becoming glabrate, reddish brown. Inflorescence usually

with all parts viscid, 6-10-flowered; rachis subterete or bluntly angled, glabrous,

(2-) 2.5-3.5 (-4.5) cm long, and 1-1.5 mm in diameter with scattered red, clavate

glands; floral bracts glabrous, oblong, apically rounded, basally slightly clasping,

6-10 mm long, 3-6 mm wide; pedicels striate, ribbed, glabrous, 10-19 mm long,

0,5-1 mm in diameter, with glands as on the rachis; bracteoles strongly nerved,

somewhat striate, broadly ovate to semiorbicular, apically rounded and apiculate,

the apiculum callose thickened, basally auriculate, 2.5-4.5 mm long and broad.

Flowers with the calyx glabrous, (3-)4..5-7.5 mm long, red, the tube smooth or

rugose, 5-angled, 1-2 (-3) mm long, broadly enlarged basally with the enlarge-

ment perpendicular to the calyx axis, the limb cylindric or somewhat spreading,

smooth or rugose, (2-) 2.5-4 (-6.5) mm long including the lobes, the lobes

triangular, (0.5-) 1-1.5 mm long, erect after anthcsis, completely callose thick-

ened and glandular, sinuses obtuse or broadly rounded and almost flat; corolla

slightly narrowed at the throat, the distal portion often curving upwards, 29-32

mm long, 3-7 mm in diameter, glabrous, blue (fide Mori b- Dressier 7776)-, sta-

mens ca. 26.5 mm long, the filaments glabrous, alternately 3.5 mm and 8 mm
long, the anthers including tubules alternately 25 and 20 mm long, the thecae

6-7,5 mm long; style ca. 31 mm long. Berry not seen.

Cavendishia melastomoides var. coloradensis is endemic to Cerro Colorado,

Chiriqui Province. It differs from the other two varieties of C. melastomoides

(var. melastomoides and var. alhiflora both from Costa Rica) primarily in its

broadly ovate to semiorbicular bracteoles which have callose-thickened, apicu-

late tips.

CHiiuQui: Cerro Colorado copper mine development, 28 mi above San Felix, 1200-1500
m, Croat 33211 (MO, NY). Cloud forest along continental divide on Cerro Colorado, on
upper mining road 20-28 mi from San Felix, 1200^1500 m, Croat 33351 (MO, NY). N of

San Felix at Chiriqui-Bocas del Toro border, on Cerro Colorado copper mining road, Mori <Lr

Kallunki 5987 (MO). Cerro Colorado, 50 km N of San Felix on the continental divide, 1200-
1500 m, Mori ir Dressier 7776 (MO, NY).

15. Cavendishia morii 1976. type: Panama, Bristan

587 (DUKE, holotype; photo NY; MO, isotype).

Epiphytic shrubs mature branches and twigs of the new growth terete,

striate, glabrous, tan to reddish brown when dry, sometimes glaucous. Leaves

oblong, elliptic, ovate elhptic, (7-)10-14(-16) cm long, (3-)4-6 cm wide, basally

rounded, obtuse or subtruncate, apically long acuminate or abruptly short

acumhiate, brown or olive brown when dry, glabrous; 5(7)-plinerved, midrib

and lateral nerves slightly impressed above, raised and prominent beneath, the



g4 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

veinlets slightly raised but obscure on both the surfaces; petioles terete, striate,

( 4- ) 7-10 ( -14 ) mm long, 2-2.5 mm diameter, sparsely pilose when young,

glabrous at maturity, dark reddish brown. Inflorescence 15-25-flowered; rachis

bluntly angled, smooth or slightly striate, glabrous, (2.5-) 7-9 cm long, 2-4 diam-

eter at base; floral bracts smooth, glabrous, elliptic, 15-20 mm long, 8-10 mm
broad, basally obtuse, apically rounded to obtuse, reddish; pedicels swollen

distally, striate, glabrous, 8-10 mm long, 1 mm diameter at anthesis, later length-

ening to 17 mm long; bractcoles ovate lanceolate, ca, 1,5 mm long, 0.7 mm broad,

apically acute, glandular callose thickened marginally and for the distal V2.

Flowers with the calyx glabrous, ca. 5 mm long, the tube short cylindric, coarsely

ribbed, ca. 1.5 mm long, strongly enlarged basally, the limb erect and spreading

to slightly campanulate, rugose, ca. 3.5 mm long including the lobes, the lobes

broadly triangular to somewhat ovate apiculate, 1 mm long, erect after an-

thesis, completely glandular callose thickened, the sinuses obtuse; corolla slightly

narrowed at the base and the throat, 18-20 mm long and ca, 4.5 mm in diameter,

glabrous, the lobes triangular or oblong, obtuse, ca. 1 mm long, the tips callose

5-19

tub

5-6 19 mm long.

Berry spherical, glabrous, ca. 11-12 mm diameter.

Cavendishia morii, endemic to Daricn, is most closely related to C. suh-

fascicidata. Together they share similar calyx and bracteole gland types and the

unique character of callosc-thickened corolla lobes. Cavendishia morii may be

distiguished from C. suhfasciculaia by its longer, more floriferous rachises, its

inflorescences fusiform in bud, its apically nonemarginate floral bracts, and

smaller flowers.

: Cerro Pirre, Bristan 587(3} (DUKE, MO); Duke ir FAias 13810 (DUKE, MO).
Summit of Cerro Pirre, 1000-1400 m, Gentry 6 Cletvell 7077 (DUKE, MO); Gentry h Clewell

7091 (MO). Cloud forest, Cuasi-Cana Trail between Cerro Campamiento and La Escalera,

E of Tres Bocas, Kirkhridc 1306 (MO). Lower montane cloud forest, N slopes of Cerro Pirre,

700-950 m, Mori i:r Kallunki 5467 (MO, NY).

16. Cavendishia panamensis Luteyn, Brittonia 28: 47. 1976. type: Panama;

Chiriqui, Boquete District, Luteijn 3056 (DUKE, holotype; F, Gil, LL,

MICH, MO, NY, PMA, US, isotypes).

Erect, often arching, terrestrial shrub, 2.5-3 m tall; stem base ca. 2,5 cm in

diameter; mature branches terete, glabrous, ca. 1 cm in diameter; bark yellowish

brown; immature branches and twigs of the new growth bluntly angled or ribbed,

minutely striate, glabrous. Leaves elliptic, lance elliptic to ovate lanceolate, 9-

16 cm long, 3-6 cm wide, basally acute to narrowly obtuse, rarely rounded,

apically acuminate to somewhat caudate acuminate, olive green to grayish green

above and tannish green beneath when dry, glabrous but with scattered, ele-

vated, reddish globular glands, the glands 0.1-0.2 mm in diameter along the up-

per leaf surface, often caducous usually leaving a reddish or blackish papillate

scar; 5(-7)-plinerved, the innermost lateral nerves often arising 2-3 cm above the
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base, the midrib impressed above, raised and conspicuous beneath, the lateral

b
ddle

beneath, the veinlets raised and usually conspicuous above, obscure to slightly

raised beneath; petioles terete, slightly flattened adaxially, rugose, (2,5-) 6-8

(-10) mm long, 2-2.5 (-3.5) mm in diameter, glabrous or infrequently puberluent,

golden tan. Infl 37 ) -flowered, often the several lov^est

nodes sterile; rachis flattened, gradually tapering and often flexuous distally,

conspicuously ribbed and minutely striate, glabrous or rarely puberulent, (3-)

8-17 cm long, to 5 mm in diameter at the base, pink to dark pink when fresh

with minute, peltate, globular reddish glands along its length and especially at

the base; floral bracts glabrous or sparsely ciliate along the distal Va of the margin,

oblong to oblanceolate, rarely obovate, basally narrowed to a slightly clasping

base, apically rounded or narrowly obtuse to acute, (2-) 3-5 cm long, ( 0.6- ) 1-2

cm wide, pink, marginally with 7-23 dark red, globular, peltate or sessile glands

ca. 0.7 mm in diameter; pedicels subterete, swollen distally, striate, glabrous

(11-) 15-19

5-2r-4

pink, with few, scattered, dark red, globular glands marginally and apically.

"ous, 4-6

5-2 mm
lands

scuring the surface, the limb cylindric .5-)3-3

including lobes, pale green to pinkish with scattered, globular to disc-shaped,

peltate glands, the lobes triangular, obtuse, 1-1.5 mm long, 1.5 mm broad,

erect after anthesis, marginally glandular callose thickened with the glands

contiguous at the lobe apices, pinkish green with dark pink margins; sinuses

broadly rounded; corolla constricted basally, narrowed to the throat, 2.5-3.5

cm long, 8-10 mm in diameter, glabrous, or pilose and glabrous at the constricted

obtuse

mm
10-13

25-27 mm lono:, vellow, the thecae 7.5-11 mm long; style 25-31

Berry not seen.

nsis like C chiriqiiiensis

Both species are characterized by glandular-margined floral bracts and bracteoles,

and gland-covered calyx tubes. In these respects they are

pseudostenophyUa,

reminiscent

enophyUa q

distinguish that species. Cavendishia panamensis differs from C. chiriquiensis

by a basic difference in calyx lobe glands. In C. panamensis the callose-thickened

portion of the calyx lobe is strictly marginal, while in C, chiriquiensis the entire

calyx lobe is callose thickened and appears occasionally to break off.

cHiRiQui: Boquete District, Bajo Chorro Trail, Davidson 86 (US); Luteyn 3056 (DUKE,
F, GH, LL, MICH, MO, NY, PMA, US). Cerro Horqueta, 1800-1900 ni, Luteijn 3080

(DUKE). VERAGUAS; Cerro Tute, NW of Santa Fe, Mcndietz 562 (PMA).
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17. Cavendishia pseudostenophylla Liiteyn, Brittonia 28: 46. 1976. type:

Panama; Bocas del Toro, Chiriqui Trail, Kirkhride ir Duke 779 (NY, holo-

type, photo of type DUKE, NY; MO, isotype).

Epiphytic liana, mature branches terete, minutely striate, puberulent brown

when dry; bark reddisli brown; immature branches and twigs of the new growth

subteretc to bluntly angled, minutely striate, puberulent, brown. Leaves linear

lanceolate to linear elliptic, 9-14 cm long, 1-1.5 cm wide, basally broadly obtuse

or rounded, slightly cordate, apically long attenuate, acute, olive green above

and reddish brown beneath when dry, glabrous, the margins strongly rcvolute;

3(-5)-plinerved, the midrib deeply impressed above, raised and conspicuous

beneath, the lateral nerves and the veinlets raised and conspicuous above, slightly

raised but obscure beneath; petioles subterete, rugose, 2-3.5 mm long, 1-2 mm in

diameter, densely puberulent, dark brown. Inflorescence viscid, 12-20-flowered,

the low^est nodes sterile; rachis long tapering, bluntly angled, minutely striate,

glabrous, 5-15 cm long, ca. 1-1.5 mm in diameter, a few globular glands

scattered along the rachis; floral bracts prominently veined, often somewhat

ril)bed, short ciliate apically, oblong or oval elliptic, basally narrowed and

rounded, apically rounded or acute, (13-) 19-27 mm long, (5-)7-ll mm wide,

pink, the margins with sessile, globular glands to 0.2 mm in diameter, (3-)7-12

per side; pedicels subterete, to 8 mm long and 1 mm in diameter, glabrous, with

a few globular glands; bracteoles oblong, oblong elliptic or oblanceolate, ca.

25 mm long, 10 mm broad at anthesis, basally rounded, apically broadly

rounded, glabrous or marginally short ciliate, located ca. 1 mm below the junc-

tion of the pedicel and the calyx, completely enveloping the flowers in bud,

clasping the calyx and the corolla at anthesis, with vip to 15 globular marginal

glands. Flowers with the calyx glabrous, 6.5-7.5 mm long, the tube 1.5-2 mm
long, 3.5 mm in diameter, cylindric, slightly rugose, basally slightly expanded,

globular glands located around margins of the basal expansion and on the tube,

the limb campanulate or erect spreading, smooth or slightly ribbed, 5-6 mm
long, the lobes triangular, the margins conspicuously glandular callose thickened,

the thickenings nearly contiguous at the apex of the lobe, the sinuses obtuse or

rounded; corolla ca. 32 mm long, 6 mm in diameter, pink, densely short pilose

in the distal %, the lobes triangular, ca. 2 mm long; stamens 27-28 mm long, the

filaments short pilose in the distal ¥2^ alternately 4-4.5 mm and 7.5-8 mm long,

the anthers including the tubules alternately ca. 24-24.5 mm and 20 mm long, the

thecae 6-7 mm long; style 31-33 mm long. Berry not seen.

The leaves of C. psetidostenophijlla are about nine times longer than wide

and are very reminiscent of C. stenophtjlla. Closer examination of the leaves of

C, pseudostenophylla, however, shows them to be plinerved and apically acute,

in contrast to the obscurely pinnately nerved and apically obtuse leaves of C.

stenophylla. Other characters, especially differences in bracteole size and posi-

tion also distinguish the two species. The type description was based on immature

material. A more recent collection {Mori b- Kallunki 6162) has resulted in

the more detailed description above. Cavendishia pseudostenophylla is endemic

to western Panama.
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BOCAS DEL TORO: Chiriqui Trail, between Criollo and Quebrada Higueron, Kirkbride ir

Duke 779 (MO, NY), vehaguas: Along road between Escnela Agricola Alto Piedra and Rio

Dos Bocas, ca. 5-8 km from the Escuela, 730-770 m, Croat 25938 (MO, NY). 16 km NW
of Santa Fe, on road to Calovebora, 300-500 m, Mori 6 Kalhinki 6162 (MO, NY). NW of

Santa Fe, 8.8 km from Escuela Agricola Alto Piedra, Pacific side, Mori ij Kallunki 6168 (MO).

8887 (MO, NY).
Withersp

18. Cavendishia pubescens (H.B.K.) IIcmsL, Biol. Centr. Amer., Bot. 2: 273.

1881.

Thibaudia pubescens H.B.K., Nov. Gen. Sp. PI. 3: 273. 1818. type: Venezuela: near

Caracas, Humholdt 6- Bonpland (B, lectotype; not seen, presumably destroyed; P,

isolectotype not seen, photo of isolectotype, DUKE, F, NY).
Proclesia pubescens (H.B.K.) Klotzsch, Linnaea 24; 33. 1851.

Thibaudia septemnervia Willd. ex Walp., Ann. Bot. Syst. 2: 1087. 1852, as syn., nom. illeg.

Art. 34.

Willd. ex Walp 1852, as syn., nom. illeg. Art. 34.

ChupaJon pubescens (H.B.K.) Kuntze, Rev. Gen. PL 2: 383. 1891.

Epiphytic and terrestrial shrubs, 1-3 m tall; mature branches subterete or

bluntly angled, ridged, moderately short pilose, reddish brown when dry; im-

mature branches and twigs of the new growth flattened and coarsely angled,

ridged, densely short pilose with whitish or grayish trichomes ca. 0.5 mm long.

Leaves elliptic to lanceolate, ( 5.5-) 14-20 cm long, ( 1.5-) 3.5-9 cm broad,

basally cuneatc, obtuse or rounded, apically long acuminate with a blunt tip or

rarely acute, grayish green when dry, densely puberulent on both the surfaces

with soft, white trichomes, persistent beneath, often glabrate above; 5 ( -7 )
-

plinerved, the midrib impressed above and prominently raised beneath, the

lateral nerves impressed above but plane distally, raised and prominent be-

neath, the veinlets plane to slightly raised but obscure on both sides; petioles

subterete, rugose, coarsely ridged, (6-)9-15 mm long, 2-3.5 mm in diameter,

densely short pilose. Inflorescence 7-1 1-flowered, encircled at the base by

densely short-pilose bracts; rachis bluntly angled, striate, rugose, short pilose

with persistent, densely white hairs, sometimes fimbriate, 1-2.5 (-4.5) cm long,

2-3 mm in diameter, pink, rarely with basal cartilaginous teeth; floral bracts

muricate, short pubescent both abaxially and marginally with densely white

hairs, elliptic to oblanceolate, basally narrowed, apically rounded, 17-30 mm
long, 7-13(-17) mm wide, pale pinkish green or whitish green, usually with small,

red, clavate glands abaxially; pedicels bluntly angled, densely short pilose,

often fimbriate, 6-14 mm long, 1-1.5 mm in diameter, pink but turning green;

bracteoles linear to aristate, rarely oblong, 2^.5 mm long, to 1 mm wide, densely

pubescent and glandular fimbriate. Fhncers with the calyx pubescent with

densely matted white or tan trichomes, glandular fimbriate, 5.5-6.5(-9) mm long,

the tube cylindric, 2.5-4 mm long, not basally enlarged, green, the limb cam-

panulate or spreading, (2.5-)3.5 mm long, whitish to pinkish green, the lobes ob-

long, broadly triangular, obtuse or broadly rounded and apiculate, 1.5-2(-3) mm
long, connivent after anthesis, pinkish green, the sinuses obtuse; corolla cylindric

or bottle-shaped, slightly constricted basally, narrowed to the throat, (14^)17-19

(-22) mm long, 8 mm in diameter, white or in age tinted with pink, densely

short pilose with white or tawny trichomes, the lobes triangular, wide spreading
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at anthesis; stamens 11-15.5 mm long, the filaments alternately 2.5-4 mm and

3.5-6 mm long, white, the anthers including the tubnles alternately 8-11 mm
and 9.5-13 mm long, brownish orange, the thecae 2,5-4 mm long; style glabrous

or rarely distally pilose, 13.5-17 mm long. Berry densely pubenilent, 8-14 mm
in diameter.

Cavendishia pubescens is widespread in the Andes of South America from

Bolivia to Venezuela. Its most northwestern location is Volcan Chiriqui, Panama,

where it is common on the western side of Volcan Chiriqui along the steep

roadside slopes northwest of El Hato. It is readily distinguished by pale pink-

ish to whitish green floral bracts, densely short pilose white corollas, densely

pilose to almost wooly calyces, and by persistently puberulent leaves and fruits.

The densely matted hairs of the calyx are in themselves enough to distinguish

the taxon.

Cavendishia pid)esceiis is closely related to C. crassifoUa. Several collections

from the area between El Hato and Cerro Punta in the vicinity of Volcan

Chiriqui suggest the possibility of hybridization between the two species. Such

collections are noted below with an asterisk.

chiriqui: Road to Cerro Pando, 6 km NE of El Hato, 1840 m, Correa 1384 (DUKE).
Road to Bambito, beyond the llanos, 1810 ni, Correa ir Lazor 1414 (DUKE, MO). Boquete,

Davidson 649 (A, F, MO, US). 1.5 mi S of Cerro Punta, 1850 m, Grahavi 288 (GH, MICH).
Road NW of El Hato towards Costa Rica, 1690 m, Luteijn 853 (DUKE, MO). Pasa Ancho,
1840 m, Lutetjn 3053* (DUKE), 3054 (DUKE, F, MO, NY). Road NW of El Hato towards

Costa Rica, 1690 m, Luteijn 3055 (CAS, DUKE, F, GH, LL, MICH, MO, MSU, NY, UC,
US, WIS). Road 2 km above Bambito towards Cerro Punta, Liiteyn ir Wilbur 4652* (DUKE,
F, GH, MICH, MO, NY, US). Boquete, Seemann 1613 ( BM, K). Just S of Boquete, Stern

et al 1959 (\nCH, MO, US). At opening to canyon to Bambito, 1540 m, Tyson 5862* (FSU,
MO). NE of Cerro Pando, 1500 m, Wilbur et al. 11015 (CAS, DUKE, F, FSU, G, GH, LL,
MICH, MO, MSU, NY, PMA, UC, US, WIS). Slopes between Nueva Suiza and Bambito,

1690 m, Wilbur et al 11878, 11879* (both DUKE).

19. Cavendishia quercina A. C. Smith, Contr. U.S. Natl. Herb, 28: 450. 1932.

type: Costa Rica; San Jose, Cerro Carizia, Pittier 14030 (US, holotype;

photo of holotype, DUKE, NY; NY, isotype).

Terrestrial and epiphytic shrtdjs, 0.5-2 m tall; stem base to 8 cm in diameter;

mature branches terete or subterete, minutely striate, densely puberulent, be-

coming glabrate, green or often with a tinge of maroon but drying reddish

brown; bark grayish or dark brown but drying grayish; immature branches

and twigs of the new growth subterete or bluntly angled, sometimes conspicuously

striate, usually densely short pilose with grayish or whitish trichomes. Leaves

oblong, oblong ovate or ovate, 2.5-7.5 cm long, (1-) 1.5-3.5 cm wide, basally

rounded and subcordate, the sinus often as long as the petiole, leaves hence

appearing sessile and somewhat clasping, apically rounded, obtuse, or often

subacute in the young leaves or the leaves produced at end of the season, green

to metallic blue green when dry, usually densely short pilose on both the surfaces

along the leaf margins, the midrib, and the lateral nerves when young, the pu-

bescence usually persistent only on the upper surface; 3-5 ( -7 ) -plinerved

with the lateral nerves often arising well above the base thus the leaves some-

times appearing pinnate distally; midrib and lateral nerves slightly impressed
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above, conspicuously raised beneath, the lateral nerves sometimes slightly raised

above, the veinlets impressed, plane or raised above and usually slightly raised

but inconspicuous beneath; petioles subterete and often flattened adaxially, often

coarsely rugose, (l-)2-4(-6) mm long, 1.5-2 mm in diameter, dark reddish

brown when dry, densely short, white puberulent, often becoming glabrate.

Inflorescence 12-20(

2-3

pink but turning greenish at anthesis; floral bracts glabrous or marginally

short ciliate, smooth or rarely ribbed when dry, commonly marginally glandular

fimbriate, the fimbriae often caducous, oblong or oblong elhptic, basally

rounded and often somewhat clasping, apically obtuse or rounded, (9.5-) 11-18

(-23) mm long, 6-10 (-13) mm broad, red; pedicels subterete, often angled,

striate and rugose, swollen at both ends, sparsely to densely hirsute or rarely

glabrate, (6.5-) 10-14 (-18) mm long, 0..5-2 mm in diameter, dark pink but

turning greenish at anthesis; bracteoles oblong or oblong ovate, 1-3 (-5.5) mm
long, 0.5-1 (-2.5) mm wide, densely marginally glandular fimbriate, glabrous

or ciliate or apically short pilose. Flowers with the calyx sparsely to densely

hirsute, rarely glabrous, (5..5-)6-8(-9) mm long, the tube short cylindric, often

5-ribbed, rugose, 1.5-2.5(-3) mm long, basally enlarged, the enlargement con-

spicuous and diverging almost at right angles, marginally undulate or only

slightly lobed, dark purpHsh pink but turning greenish at anthesis, the limb

cylindric, erect spreading or rarely campanulate, smooth to rugose or sometimes

ribbed, (3..5-)4-6(-6.5) mm long including the lobes, red basally and green

above but totally red at anthesis, the lobes narrowly or sometimes broadly

triangular, 1-2.5 mm long, 1.5-3 mm wide, erect after anthesis, marginally

short ciliate and provided along each side of the lobe with 3-5 stout, callose

thickened, glandular fimbriae, these rarely fusing into one oblong, concave

gland to 0.5 mm long, sinuses broadly rounded and ciliate; corolla slightly

constricted and glabrous basally, densely pilose distally, rarely glabrous, (8.5-)

11.5-15(-17.5) mm long and 2.5-4.5 mm in diameter, the tube pale pinkish

basally, pale green above, the limb and the lobes whitish to pinkish green, the

lobes oblong, obtuse, to 2 mm long, erect or sHghtly spreading at anthesis;

8-15

3-8

ternately 5-9.5 mm and 6.5-12 mm long, orange, the thecae 1-4 mm long;

style 9-16 mm long. Berry 9-10 mm in diameter.

Cavendishia It is

scattered and infrequent in Costa Rica. The single collection from Volcan

ChiriquI shows no significant variation from the more common Costa Rican

material.

CHiRiQUi: Valley of upper Rio Chiriqiii Viejo, White ir White 89 (MO).

20. Cavendishia revoluta Luteyn, Brittonia 28: 44. 1976. type: Panama;

Foster ir Kennedy 1906 (DUKE, holotype; photo NY).

Terrestrial shrub, glabrous throughout; mature branches terete, striate, mi-

nutely rugose, brown to reddish brown when dry; immature branches subterete,
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bluntly angled, striate, minutely rugose, light brown when dry. Leaves thickly

coriaceous, lanceolate to lance ovate, 11-16 cm long, 5-9 cm wide, basally short

attenuate, somewhat decurrent, apically acute, somewhat cuspidate, the margins

entire and tightly revolute, olive to light greenish brown when dry; 5-7-plinerved,

the midrib and the lateral nerves weakly impressed above, sometimes slightly ele-

vated distally, the veinlets raised and conspicuous above, the nerves raised and
conspicuous beneath, or with the veinlets sometimes obscure; petioles subterete,

sometimes flattened adaxially, rugose 4-10 mm long, 3-5.8 mm in diameter,

light olive brown to reddish brown. Inflorescence 9-15-flowered; rachis stout,

bluntly and coarsely angled, white speckled, ribbed, rugose, 3-4 cm long, 4-5

mm in diameter at the base, cream pink; floral bracts smooth, marginally glan-

dular fimbriate, elliptic, concave, 14-20 mm long, 11-12 mm broad, basally

cuneate and truncate, apically rounded; pedicels becoming wider distally,

striate, 3.5-7.5 mm long, 1.5-2.5 mm in diameter; bracteoles oblong, marginally

glandular fimbriate, 2-3 mm long, about 2 mm broad* Flowers with the calyx

9-11 mm long, the tube with short, stout, reddish, glandular fimbriae when im-

mature, cylindric to barrel-shaped, 4-5 mm long, 4.5-5.5 mm in diameter not

basally enlarged, the limb cylindric, smooth, 5-6.6 mm long including the lobes,

the lobes oblong to broadly triangular, marginally densely glandular fimbriate

when young, soon caducous, mature margins dark red, appearing thinner than

the main body of the limb, 2-2.5 mm long, 2.5-3 mm broad, the sinuses acute;

corolla immature; style persistent, 10-11 mm long. Mature hernj not seen.

Cavemlishia revoJuta is endemic to Cerro Jefe, Panama Province. Its most

outstanding feature is the overall coarse appearance, exemplified by the thick,

hard leaves with tightly revolute margins. According to Foster h- Kennedy
1906^ the leaves have the "distinct smell of wintergreen.** To our knowledge
this odor is otherwise found only in C. quereme (H.B.K.) Benth. & Hook, from

Costa Rica and Colombia.

PANAMA: Near top of Ccrro Jefe, 900 m, Foster 6 Kennedy 1906 (DUKE); Gentry 5524
(MO, NY). Top of Cerro Jefe, 830-925 m, Tyson et al 4391 (FSU, MO).

21, Cavendishia santafeensis Luteyn, Brittonia 28: 48. 1976. type: Panama;
Veraguas, 5 mi W of Santa Fe, Croat 22986 (MO, holotype; photo of type,

DUKE, NY).

Epiphytic shrub, glabrous throughout; mature branches and twigs of the

new growth subterete, smooth or striate, reddish brown when dry. Leaves
elliptic, lance elliptic or oblong lanceolate, (8-)10-19 cm long, (2.5-)4.5-6.5

cm wide, basally rounded or narrowly obtuse, apically short acuminate; 3-5-

plinerved, the midrib and the lateral nerves impressed above, raised and con-

spicuous beneath, the outer pair of the lateral nerves anastomosing with the

secondary nerves midway up the leaf, the veinlets slightly raised on both the

surfaces but conspicuous only above; petioles terete, rugose, ridged, 7-10 mm
long, 2-3 mm in diameter, i

the lowest few nodes sterile;

Infl

5-2

diameter at base; floral bracts thin and translucent when dry, spatulate, apically
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15-20

2-6

clavate abaxial glands; pedicels striate, 8-13 mm long, 1-1.5 mm in diameter;

bracteoles similar to the floral bracts but 36-44 mm long, 10-12 mm wide at

the top, narrowing to ca. 1 mm at the base, conspicuously imbricate distally in

bud, the margins without glandular fimbriae or callose thickenings. Flowers

with the calyx 8-8.5 mm long, the tube cylindric, bluntly 5-angled, 3-3.5 mm
long, shallowly enlarged basally, the enlargement undulate but not lobed, the

limb cylindric, 5 mm long including the lobes, the lobes narrowly triangular,

acute, 3-3.5 mm long, erect after anthesis, marginally glandular callose thick-

ened with oblong glands extending marginally along each side of the lobe,

sinuses obtuse; corolla glabrous ca. 42.5 mm long, 7 mm in diameter, white, the

lobes 3 mm long, purple; stamens 37-38 mm long, the filaments alternately ca.

2.5 mm and 10.5 mm long, the long filaments puberulent, the anthers including

the tubules alternately ca. 36 mm and 28.5 mm long, the thecae 14-15 mm
long. Berry not seen.

Cavendishia santafeends has been collected only three times and much

more material is needed before an adequate summation of its characters can be

made. 35-45

The mar-length. Tfiese are seemingly the largest of any known Caverulishia.

ginally callose-thickened calyx lobes are also distinctive. The species is endemic to

the area north of Santa Fe de Veraguas.

VERAGUAS: 5 mi W of Santa Fe on road past the Escuela Agricola Alto Piedra, Pacific

side of divide, 800-1200 m, Croat 22986 (MO). Along road past the Escuela Agricola Alto

Piedra, ca. 1000 m, Lutetjn h Wilbur 4570 (DUKE). 6-7 km W of Santa Fe, road past

agricultural school, 1000 m. Nee 9724 (DUKE, MO, NY).

22. M
1940. type: Panama; Allen 1880 (NY, holotype; photo of holotype, DUKE;

MO, isotype).

—

Fig. 5.

Epiphytic and terrestrial shrubs ca. 1.5 ni tall; stem base to 2 cm in diameter;

mature branches terete or obtusely angled, smooth or minutely striate, glabrate,

green or brown when fresh but drying tan or reddish brown; immature branches

and new twigs terete, obtusely angled or conspicuously flattened, minutely

striate, glabrate or densely short pilose. Leaves linear, linear lanceolate or elliptic

lanceolate, averaging 5-6 times longer than wide, (4.5-) 7.5-12 (-14.5) cm long,

( 0.5- ) 1-2 (-2.5) cm wide, basally narrowing, rounded and usually slightly

cordate, apically long attenuate to an ultimately blunt tip, reddish to olive brown

when dry, glabrous, marginally usually strongly revolute, rarely flat; pinnately

nerved, the lowest primary nerves sometimes arcuate to about the middle then

anastomosing with the remaining veins forming a collective nerve which ex-

tends to the apex, the midrib deeply impressed above and conspicuously raised

beneath, the lateral nerves and the veinlets raised and conspicuous above, slightly

raised but obscure beneath; petioles subterete, rugose and often longitudinally

ribbed, 3.5-6.5 (-9) mm long and 1-2.5 mm in diameter, densely short pilose ad-

axially, becoming glabrate. Inflorescence sohtary or rarely two in terminal axils,
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Figure 5. Cavendisliia stenophylla A. C. Smith.—A. Habit (X%).—B. Stamens, ven-
tral and lateral views (xl%). [After Luteyn 3102 (DUKE).]
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8-28-flowered, the lowest 3-8 nodes usually sterile, viscid; rachis conspicuously

bluntly angled, minutely striate, glabrous, purple, 5.5-13 cm long, 1-2.5 mm in

diameter; floral bracts conspicuously nerved, glabrous, concave or hood-shaped,

ovate, 3-6.5 mm long, 2.5-4.5 mm wide, basally rounded and truncate, some-

what auriculate, apically acute or obtuse, the distal % of the margin callose

thickened, dark purple with greenish tinge; pedicels subterete, striate, apically

swollen, glabrous, 11-18 (-24) mm long, 0.5-1 (-1.5) mm in diameter, dark

purple; bracteoles positioned one-third to halfway up the pedicel, conspicuously

nerved, glabrous, concave, ovate, 1.5-2.5(-3) mm long, (0.5-)1.5(-3) mm wide,

basally continuous (not articulated) with the tissue of the pedicel, apically

acute, the distal % to V2 glandularly callose thickened, dark purplish green.

Flowers with the calyx glabrous, (5-) 6-7 (-8) mm long, sometimes sHghtly

stipitate, the tube cylindric, rugose and ribbed, the surface often muricate,

(1.5-)2-3(-4.5) mm long, basally strongly enlarged and deeply lobed, green

when immature, dark purple at anthesis but turning greenish after anthesis, the

limb cylindric or spreading, rarely campanulate, ribbed, (2-) 4-4.5 (-5.5) mm
long including the lobes, the lobes triangular, l-1.5(-2) mm long, (1.5-)2-2.5

(-3) mm wide, erect after anthesis, completely callose thickened or the mar-

gins rarely slightly thinner than the main body, purple, the sinuses obtuse to

broadly rounded; corolla slightly constricted basally, narrowed at the throat,

outside densely short pubescent, the trichomes usually white, 0.2-0.4 mm long,

rarely glabrous, sparsely pilose within, (16-) 18-21.5 (-22) mm long, 4-8 mm in

diameter, pale purple at the constricted base, purple above, the lobes triangular,

1-1.5 mm long, glabrous, reflexed at anthesis often exposing the tips of the

anthers; stamens 15.5-19.5 mm long, the filaments alternately 2-3.5 mm and

5-7.5 mm long, white, with medially pilose long filaments and distally pilose

short filaments, sometimes glabrous, the anthers including the tubules alternately

12.5-14.5 mm and 15.5-18 mm long, orange, the thecae alternately 4-5.5 mm
and 5.5-6.5 mm long; style sigmoid, exserted at anthesis, green. Berry glabrous,

12-15 mm in diameter.

Cavendishia stenophylla is endemic to central Panama where it occurs from

700-1,000 m elevation. It is distinguished by the combination of linear leaves

with strongly revolute margins, and callose-thickened floral bracts. Linear

leaves are found in only one other Central American species, C. pseuaosteno-

phylla. The basic venation difference between these two species has been

mentioned in the discussion of C. pseudostenoplnjUu. Callose-thickened floral

bracts are unique to C. stenophylla.

cocle: Hills N of El Valle, 1000 m, Allen 2162 (A). La Mesa, Allen 2373 (A, MO).
Hills N of El Valle, Allen 3551 (MO, US). Slopes of Cerro Pilon near El Valle, 700-900 m,

Duke 12049(3) (MO). Between Cerro Pilon and El Valle, 700-900 m, Duke h- Dwyer
13986(1) (MO). El Valle, WEPCOR site, Kirkhride 1086 (MO). La Mesa, 850-870 m,

Luteyn 3102 (DUKE). Trail to Los Llano, 800-850 m, Luteyn 3153 (DUKE, NY). Trail

to Las Minas, 800-900 m, Luteyn 3161 (DUKE, F, MO), 4063 (DUKE, F, MO, US). La
Mesa, Luteyn 4089 (DUKE, F, MO, NY); Weaver ^ Foster 1635 (DUKE). Panama: Hills

above Campana, 600-800 m, Allen 1880 (MO, NY). Cerro Campana forest, 700-900 m,

Allen 2422 (A); Blum et al. 2372 (FSU, MO); Lewis et al. 1921 (MO, UC); Luteyn ir

Kennedy 1819 (DUKE); Luteyn 3083 (DUKE); Luteyn 3191 (DUKE, F, NY); Luteyn 3992
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(DUKE, F); McDaniel 6841 (FSU, MO); Mori & Bolten 7676 (MO, NY). Cerro Campana,
summit and upper trail, Witheispuon 6 Withcispoon 8477 (MO, NY).

23. Cavendishia subfasciculata Luteyn, Brittonia 28: 50. 1976. type: Pan-

ama; Chiriqui, Boqucte District, Luteyn 3743 (DUKE, holotype; F, Gil,

LL, MO, NY, PMA, US, isotypes).

Epiphytic shrub 7-10 dm tall or terrestrial and 1-3 m tall; stem base to 2.5

cm in diameter; mature branches terete, smooth or minutely striate, glabrous,

green but drying tan to reddish brown, usually with a thin, whitish waxy layer

over the branches; bark reddish brown; immature branches and twigs of the

new growth subterete to bluntly angled, striate, often coarsely ridged, glabrous,

reddish brown when dry. Leaves lanceolate to lance elliptic, (3-) 5-9 (-11) cm
long, (l-)2-4 cm wide, basally obtuse or rounded, lamina often short decurrent

along the petiole, apically sliort acuminate, often abruptly so, grayish to brownish
green when dry, glabrous or often with numerous short trichomes at the base of

the midrib adaxially, usually soon glabrate; 5(-7)-plinerved, the midrib plane

or more commonly weakly impressed above, the lateral nerves usually raised

and conspicuous, rarely weakly impressed above, the vcinlets all raised and
conspicuous to obscure above, the nerves raised beneath but the vcinlets ob-

scure; petioles subterete, usually flattened adaxially, rugose and often coarsely

ridged, 7-13 mm long, 1.5-2 mm in diameter, glabrous to weakly pilose adaxially

when young, often glabrate when mature. Inflorescence ( 2- ) 3-6 ( -9 ) -flowered,

obconic to spherical in bud; rachis flattened, bluntly angled, striate, viscid,

glabrous, ( 0.3- ) 0.6-1.2 (-3.2) cm long, pale green, usually with minute carti-

laginous teeth at the base; floral bracts usually translucent when dry, glabrous,

smooth or rarely slightly ribbed, usually with minute, red, glandular fimbriae

abaxially, oblong to oblanceolate or oblong lanceolate, basally narrowed and
somewhat auriculate, apically rounded or obtuse, usually emarginate, or when
young with the notch almost completely filled with callose tissue, (1.5-)2-3(-4)
cm long, 0.5-l(-2) cm wide, pale green, but suffused with pink along the margins
and at the base, drying green; pedicels swollen distally, ridged, glabrous (6-)8-

13(-15) mm long and (0.5-)l-1.5 mm in diameter, pale green to cream colored

and often suffused with pink, occasionally with cartilaginous teeth at the distal

end; bracteoles linear lanceolate, 1-2.5( -3) mm long, 0.5-1 mm wide, apically

acuminate and glandular callose thickened on the distal ¥2-%, pale green.

Flowers with the calyx glabrous, 5-7 (-10) mm long, pale green but sometimes
suffused with pink, the tube cylindric, weakly rugose, strongly ribbed, (1.5-)

2-3(^) mm long, basally enlarged, deeply lobed, the lobes straight, extending to

or just below the pedicel articulation, the limb campanulate to cyHndric, smooth
or weakly ribbed and minutely papillate when dry, (2.5-) 3.5-4.5 (-6) mm long

including the lobes, the lobes triangular, ( 0.7- ) 1-1.5 (-2) mm long, 2-3 mm
wide, sometimes flaring outward at anthesis, later erect, glandular callose thick-

ened throughout or only for the distal %, the sinuses obtuse, broadly rounded

or flat; corolla shghtly constricted basally, narrowed to the throat, often translu-

cent when dry, 20-24 (-30) mm long, 5-7 mm in diameter, glabrous or rarely

pilose, whitish at the base and the apex, otherwise pinkish violet to rose red, the
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lobes triangular or oblong, acute, ca. 1 mm long, reflexed at anthesis, the tips

often callose thickened, white with pinkish or violet margins; stamens 19-24.5

mm long, the filaments densely pilose, alternately 2.5-5 mm and 5-10 mm long,

pale green, the anthers including tubules alternately 13-20 mm and 17-22 mm
long, tawny, the thecae 4.5-7 mm long; style 22-29 mm long, green. Berry ca.

9 mm in diameter.

Cavenclishia suhfasciculata, endemic to western Panama, may be distin-

guished from C. megahracteata by its overall smaller size, by its habit which

presents a fuller and more dense appearance, by the green floral bracts as com-

pared with the pinkish or pale purple bracts of C. megahracteata, by slightly

decurrent leaf bases, and by the leaf venation.

CHmi(^ui: Cerro Punta, 2000 m, Allen 1535 (MO). Cerro Copete, 2460-2610 in, Allen

4860 {G, MO, NY, US). Las Cumbres near Cerro Piinta, Croat 13701 (DUKE, MO, NY),
26305 (MO); Croat b Porter 16082 (MO). Cerro Horqueta, 2000 ni, Hagen ir Hagcn 2029
(GH, NY). Bajo Mono, 1500-2000 m, Luteyn 3717 (DUKE, F, C;H, MO, NY). Boquete
District, E side of Cerro Horqueta, 1700-1800 m, Luteyn 3743 (DUKE, F, GH, LL, MO,
NY, PMA, US); Luteyn b Wilbur 4588 (DUKE, NY). Cerro de Lino above Boqnete, 1300-

1560, Pittier 3036 (F, US), veraguas: N\V of Santa Fe, below snmnn't of Cerro Tute, Mori
ir Kallunki 5274 (MO, NY).

EXCLUDED SPECIES:

Cavendishia splachnoides A. C. Smith (Contr. U.S. Natl. Herb. 28: 471.

om
de Garagara, Sambu Basin, 500-974 m). The holotype {Pittier 5647, US) and

an additional collection (Pittier 5659, US) are in such poor condition, however,

that it is not possible to include them in this treatment. This species belongs to

a complex of lowland taxa extending into Colombia much in need of additional

collecting and study.

Cavendishia homareoides A, C. Smith from Cerro de Garagani, Darien

Province was misidentified and must be excluded from the flora of Panama.

The Panamanian collection [Pittier 5651, US) attributed to this species repre-

sents a sterile twig of C. fusiformis,

Cavendishia miconioides A. C. Smith is a South American species (Luteyn,

1976) and those specimens from Chiriqui Province which have been identified as

C. miconioides are a small-leaved form of C. crassifoUa.

6. DIDONICA

Didonica Luteyn & Wilbur, Brittonia 29: 255. 1977. type: D. pendula Luteyn

& Wilbur.

Epiphytic shrub. Leaves alternate, estipulate, coriaceous, entire, plinerved.

Inflorescence of solitary, axillary, pendulous flowers; pedicels 4-6 times as

long as the flower and continuous with it; bracts and bracteoles glandular fim-

briate. Flowers with the hypanthium glabrous, terete; calyx lobes 5, erect;

corolla campanulate cylindric, 5-6-parted; stamens 10-12, the filaments distinct,

ciliate, narrowing to a connective which extends to the base of the tubules, the

anthers finely granular, the tubules slightly shorter than the thecae, somewhat
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spreading, dehiscing by oval, latrorse clefts; style glabrous, the stigma peltate, the

ovary inferior. Fruit unknown,

Didonica is a monotypic, Panamanian endemic characterized by solitary,

pendent flowers on an elongate pedicel continuous with the calyx and by anthers

dehiscing by oval, latrorse clefts which do not extend to the apex of the tubule.

1. Didonica pendula Luteyn & Wilbur, Brittonia 29: 255. 1977. type: Pan-

ama, Dressier 5170 (DUKE, holotypc; photo of holotype, NY).

—

Fig. 6.

Epiphytic shrub 7-10 dm tall; mature stems subterete, smooth or minutely

striate^ glabrous or puberulent, dark blackish red when dry; immature stems

and twigs of the new growth subterete, striate, glabrous or puberulent, brownish

or graying when dry; pseudostipules ca. 2 mm long. Leaves lance elliptic to

ovate, (4.5)6-9 cm long, (1.5)2-5 cm wide, glabrous, basally rounded to obtuse

or shortly cuneate, apically short to long acuminate, entire, green to olive green

when dry, glandular fimbriate beneath but fimbriae soon deciduous; 5(-7)-pli-

nerved, the midrib impressed above, thickened and raised for the proximal 1-

1.5 cm, elevated beneath, the lateral nerves and the veinlets slightly raised on

both the surfaces; petioles subterete, rugose, glabrous, slightly winged laterally,

5-10 mm long, 1.5-2 mm in diameter, dark reddish brown when dry. Inflorescence

with the rachis 1.5 mm long; pedicels terete, minutely ribbed, glabrous, 15-18

cm long, 0.3-0.5 mm in diameter; floral bract ovate, ca. 1 mm long, marginally

glandular fimbriate; bracteoles nearly basal, aristate, ca. 1.5 mm long, marginally

glandular fimbriate; hypanthium and calyx glabrous, 10-12 mm long, the tube

obconic, muricate, 3.5-5 mm long. Flowers with the calyx limb campanulate,

conspicuously nerved, 6.5-7 mm long including the lobes, the lobes broadly

ovate, apiculate, 2.5 mm long, 5 mm wide at base with acute sinuses; corolla

campanulate cylindric, glabrous, ca. 22 mm long, pink, thin and membranous

when dry, the lobes broadly ovate, 2.5 mm long, 6 mm wide; stamens ca. 12 mm
long, all alike, the filaments ciliate, ca. 4.5 mm long, 2 mm wide at base, narrow-

ing to the connective, the connective extending to the base of the tubules, the

anther including the tubules ca. 10 mm long, the thecae 6.8-7.5 mm long,

minutely granular, the tubules slightly spreading, 3.0-3.2 mm long, pilose

adaxially, dehiscing by oval, latrose clefts 1.5-2 mm long, but the clefts not ex-

tending to the apex of the tubule; style glabrous, 16-18 mm long, the stigma

peltate. Fruit unknown.

In spite of marked morphological variation we have included both of the

known collections under the same binomial. The specimen from Code {Allen

3760) has glabrous twigs, ovate, short-acuminate leaves about 3-5 cm wide

and pentamerous flowers. Dressler's specimen from Veraguas {5170) has pu-

bcrulent twigs, narrowly lanceolate, long acuminate leaves about 2 cm wide and

flowers with 5-lobed calyces, 6-lobed corollas and 12 stamens. Additional col-

lections are needed to evaluate these differences and to complete our vmder-

standing of the morphology of the species.

cocLE: EI Valle de Anton, crest of Cerro Pajita, 1100 m, Allen 3760 (MO), veraguas:
Tliird branch of Rio Santa Maria, 10-14 km NW of Santa Fe, 650-750 m, Dressier 5170
(DUKE).
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Figure 6. Didonica pendula Luteyn & Wilbur. Habit (xV^). [After Dressier 5170

(DUKE).]

160, 209. 1889. lecto-

7. DISTERIGMA

Disterigma (Klotzsch) Niedenzu, Bot. Jahrb. Syst. 11:

TYPE: D, empetrifoUum (H.B.K.) Drude.

Vaccinium sect. Disterigma Klotzsch, Linnaea 24: 57. 1851.

Vacciniopsis Rusby, Bull. Torrey Bot. Club 20: 433. 1893. type: V. ovafa Rusby

Disterigma ovatiim (Rusby) Blake.

Bushy to straggly, terrestrial or epiphytic shrubs. Leaves alternate, less than

3 cm long, short petiolate, coriaceous, usually obscurely nerved. Inflorescence

an axillary cluster of 1-6, often subsessile flowers subtended by a few, minute,
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subcoriaceous bracts and borne on basally bracteate and always apical ly bi-

bracteolate pedicels. Flowers obscurely articulate with the pedicel and embraced

by the closely subtending bracteoles; hypanthiuni campanulate to short cylindric;

calyx lobes 4-5, subercct; corolla subcylindric or campanulate cylindric, 4-5-

lobed; stamens usually twice as many as the corolla lobes but rarely of the

same number as the lobes^ the filaments ligulate, the anthers dorsally attached

near the base, membranous, prolonged into (1)2 tubules and dehiscing by

elongate, elliptical, introrse clefts; style filliform and about as long as the corolla,

the stigma truncate; ovary inferior, (3)4-5-celled with numerous ovules and

surmounted by a fleshy, mound-like ring. Berry coriaceous.

Disferigma is a small genus of about 25 species ranging from the highlands

of Guatemala south to Bolivia and east into the Guianas.

Literature;

Smith, A. C. 1933. The genera Sphyrospermum and Disterigma. Brittonia

1: 203-232.

Wilbur, R. L. 1974. The Central American species of the genus Disterigma

(Ericaceae: Vaccinieae). Bull. Torrey Bot. Club 101:245-249.

a. Lobes of calyx and corolla 3; corolla deep red; stamens 6 _ __.. 4. D. trimenun
aa. Lobes of calyx and corolla 4; corolla \\^hite or pale greenish white; stamens 8.

b. Thecac of anthers both emptying into a single tubule about 1.5 mm long; leaves

mostly more than 1 cm long and wide and with an apiculus 1-2 mm long

- —

_

— 5. D. utlcyoni77i

bb. Thecae of anthers each emptying into its own tubule (i.e. tubules 2 per anther)

2 mm long or longer; leaves mostly 1 cm or less long and wide and nonapiculate.

c. Leaf-blades 2.5 times as long as wide or less and 4 nun wide or wider;
calyx lobes eciliate; calyx tube 4-angled in cross-section; corolla tube 6-8
mm long — 1, D. humhohkii

cc. Leaf-blades 3 or more times as long as wide and 2.5-4.5 mm wide; calyx

lobes ciliate; calyx tube terete or nearly so in cross-section; corolla tube
4-6 mm long.

d. Calyx lobes 2-2.5 mm long; leaves typically widest at or near the

middle, usually linear, mostly about 4 times as long as wide; Prov. de
Darien _ _ 3. D. panamcnsc

dd. Calyx lobes less than 2 mm long; leaves typically widest above the

middle, oblanceolate, mostly about 3 times as long as wide; Prov. de
Panama _ ._ 2. D. lutcynii

h Disterigma humboldtii (Klotzsch) Niedenzu, Bot. Jahrb. Syst. 11: 224.

1889.—Fig. 7.

Vaccinium humboldtii Klotzsch, Linnaea 24: 57. 1851. type: S. America, Humboldt 2065
(B, holotype, not seen and presumably destroyed).

V. pachyphylhim Hemsl., Biol. Centr. Amer. Bot, 2: 275. 1881. type: Costa Rica, Endrcs
154 (K, holotype, not seen; photo of holotype, NY).

Disterigma pachyphyllum (Hemsl.) Blake, J. Wash. Acad. Sci. 16: 365. 1926.

D. mayanum Lundell, Wrightia 5: 85. 1975. type: Guatemala; Dept. Baja Verapaz, Limdell
ir Contrcras 18936 (LL, not seen).

Bushily compact to straggly, terrestrial or epiphytic shrubs (2-) 5-10 (-12)

dm tall; branchlets ridged and grooved and indistinctly 3-angled to irregularly

4-angled, typically setose with tawny to chocolate brown trichomes mostly
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Figure 7. Didcrigma htimholdtii (Klotzsch) Nicdcnzu.—A. Habit ( X%).—B-C.

Stamens.—B. Lateral view (x6).—C. Ventral view (x6). [After Wilbur ir Lutetjn 18803

(DUKE), Costa Rica.]
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0.5 to 1.2 mm long or moderately to densely puberulous, becoming glabrate and

terete; internodes short on lateral branchlets, usually less than half as long as the

nearest leaf, often only 1-2 mm long, but 1-2 times as long as the nearest

leaves on fast growing leading shoots. Leaves coriaceous, entire, ovate to ellip-

tic to almost orbicular, 6-10 (-16) mm long, 4-6 (-9) mm wide, apically obtuse

to rounded, basally rounded, glabrate or with a sparse scattering of appressed,

clavate trichomes 0,2 mm long or less on the lower surface, commonly with a

dense but short, apical tuft or marginal cilia, the midvein slightly impressed

above, the venation otherwise completely obscure both above and beneath, dark

green above and pale green beneath, this distinction persisting when dried;

petioles l(-2) mm long, sparingly to moderately spreading short pubescent.

Inflorescence of solitary flowers to 2-3 per axil; pedicels ca. 0.5-1 (-1.5) mm
long; bracts 2-3, basal, broadly clasping, 2-3 times broader than long; bracteoles

glabrous, 2, broadly clasping, oblong, truncate, 3-4 mm long and nearly as

broad, borne just below and embracing the base of the flower. Flowers with the

hypanthium 4-angled, campanulate, glabrous, ca. 1 mm long, 1-1.5 mm in diam-

eter; calyx lobes 4, erect to slightly spreading, lance deltoid, acute, 1.5-2.5 mm
long, entire and eciliate, 1.5-2.5 mm long, glabrous or sparsely appressed

pubescent; corolla white or white and deeply suffused with rose or pink, the

tube cylindric, 6-8 mm long, 2-4 mm in diameter, glabrous internally and glabrous

to sparingly appressed pilose externally, the lobes 4, erect to horizontally spread-

ing, ca. 1 mm long, deltoid, acute; stamens 8, about as long as the corolla, the

filaments 3.5-5 mm long, flattened moderately to densely hyahne setose, the

anthers slightly granular, ca. 1.5-2 mm long, each theca tapering into a slender

tubule 2.5-3.5 mm long, style glabrous, slightly exserted beyond the corolla

lobes.

As is suggested by the description, there is much variability in this species

and yet none of it merits formal recognition. Disterigma humboldtii is known
from Guatemala, Costa Rica, Panama (Bocas del Toro, Chiriqui and Veraguas)

and northern South America.

BOCAS DEL TORo: Robalo Trail, northern slopes of Cerro Horqueta, 6000-7000 ft, Allen
4986 (F, MO, US). cHimQui: Bajo Mono-Robalo Trail, W of Cerro Horqueta, 5000-7000
ft, Allen 4845 (F, MO, NY, US). Bajo Chorro, Boquete District, 6000 ft, Davidson 92 (F,

MO). Upland pastures, Las Nubes, 7200 ft, Luteyn 3039 (DUKE). Valley of the upper Rio
Chiriqui Viejo, White 25 (MO). Bajo Chorro, 1900 m, Woodson i:r Schery 633 (MO, NY),
684 (MO, NY). vEHAGUAs: Cerro Tute, ca. 10 km NW of Santa Fe, on ridgetop in cloud
forest above 1000 m, Mori et al 7597 (MO).

2. Disterigma luteynii Wilbur, Bull Torrey Bot. Club 101: 248. 1974. type:

Panama, Panama, Cerro Jefe, Luteyn 3206 (DUKE, holotype; F, MO, iso-

types )

.

Straggly, scrambling epiphytic shrub with l^ranches to 4-6 (-10) dm long;

branchlets terete, moderately to densely spreading puberulous with hyaline,

sordid or tawny trichomes ca. 0.2 mm long; internodes mostly 1-2 mm long but

occasionally 3-5 mm. Leaves coriaceous, entire, narrowly oblanceolate, or

elliDtic. 8-12 mm lomz. 2,5-4.5 mm wide, mostlv about 3 times as Ioup* ns widp
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apically acute in general outline but the actual apex obtuse, gradually tapering

basally into the petiole, moderately to densely appressed to spreading pubescent

with inconspicuous, fine, hyaline trichomes less than 0.1 mm long on both the

surfaces, the lower surface also with a sparse scattering of dark clavate glands,

the midvein distinctly impressed above, slightly elevated beneath and the vena-

tion otherwise indistinct above and indefinite but pinnately parallel below,

dark green above and green below; petioles 1-1.5 mm long, moderately spreading

short pubescent with sordid trichomes, conspicuously glaucous. Inflorescence of

solitary, subsessile flowers; pedicels to 1.2 mm long; bracts 2-3, basal, oblong to

rounded

emb
fine pubescent, glabrous within. Flowers with the hypanthium terete, campanu-

late, glabrous, pale green, 0.5-0.7 mm long, 1.2-1.5 mm in diameter; calyx lobes

4, erect to slightly spreading, deltoid, acute, 1.5-1.7 mm long entire and ciHate,

sparsely and very finely pubescent externally; corolla white with pinkish hue, the

tube cylindric, 4-5 mm long, 1.8-2.2 mm in diameter, glabrous, the lobes 4,

strongly .spreading, the recurved tips ca. 1.5 mm long, deltoid, acute with strongly

incurved margins; stamens 8, exserted beyond the corolla tube and only a little

shorter than the lobes, the filaments white, 2-2.2 mm long, flattened, moderately

to densely hyaline setose, the anthers red, minutely granular papillate, ca. 1 mm
long, each thecae tapering into a slender tubule ca. 2 mm long; style pale green,

glabrous, exserted slightly beyond the corolla lobes.

Disterigma luteynii is only known from the Cerro Jefe region of central

Panama.

PANAMA: Lowland cloud forest around the summit of Cerro Jefe, ca. 1000 m, Lutetjn

3206 (DUKE, F, MO). Along the road and at the top of Cerro Jefe, ca. 3000 ft, Luteyn ir

Kennedy 3950 (DUKE, MO, NY). Cloud forest at top of Cerro Jefe, Mori & Kdlunki 2382

(MO). Premontane rainforest, Cerro Jefe, ca. 1000 m, Mori b Kallunki 3610 (MO). Dis-

turbed cloud forest on top of Cerro Jefe, 1000 m. Nee 13971 (MO). Cerro Jefe in Clusia

forest at 2700-3000 ft. Tvson et al. 3266 (SCZ).

3. Disterigma panamense Standley, Fieldiana Bot. 22: 365. 1940. type: Pan-

ama; Terry 1564 (F, holotype).

Straggly epiphytic shrub 2-10 dm tall; brachlcts subterete, irregularly ridged

and grooved, moderately to densely spreading pilosulose with hyaline to sHghtly

tawny trichomes mostly 0.3-0.7 mm long; intemodes short, mostly less than Vs

the length of the nearest leaf and usually 2-7 mm long. Leaf blades coriaceous,

strongly spreading or merely divergent forming an angle 90°-45°; minutely and

indistinctly serrulate or entire, typically narrowly linear oblong to elliptic, less

commonly shortly and narrowly oblanceolate, mosdy 8-12 mm long, 2.5-4 mm
wide, typically about 4-times as long as wide, apically acute, basally tapering

or somewhat rounded, sparsely and indistictly appressed pilosulose, especially

on the lower surface, becoming glabrate, obscurely and finely short ciliate near

the apex but becoming glabrate; venation obscure, neither elevated nor im-

pressed; petioles 1-1.5 mm long, moderately to densely spreading puberulous

or short pubescent, the trichomes 0.2-0.5 mm long. Inflorescences of solitary,
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b
broad as long; bracteoles 2, broadly clasping, ovate, sparsely puberulous, ciliate,

2.5-3.5 mm long, borne just beneath and embracing base of the flower. Flowers

with the hypanthium terete in cross section^ campanulate, glabrous, ca. 1 mm
long, 1 mm in diameter; calyx lobes 4, acute, erect, lance ovate, 2-2.5 mm long,

entire, conspicuously ciliate with spreading, hyaHne trichomes ca. 0.2 mm long,

sparsely appressed pilosulose or glabrous; corolla white, glabrous, the tube

cylindric, 4-6 mm long, 1.5-2.5 mm in diameter, glabrous, the lobes 4, acute,

triangular, erect; stamens equalling the corolla and the style. Berry white, thin

walled, many seeded.

Disterigma pananiense is known only from two collections both made in

the mountains of Darien.

DARiEN: Cuasi-Cana Trail between Cerro Campamiento and La Escaler to "Paramo"
cast of Tres Bocas, Kirkhridc ^ Duke 1282 (MO, NY). Canu-Cuasi Trail, 5500 ft, Terry ir

Terry 1564 (F).

4. Disterigma trimerum Wilbur & Luteyn, Brittonia 29: 258. 1977. type:

Panama, Wilbur & Luteyn 19321 (DUKE, holotype; CAS, DUKE, F, Gil,

MICH, MO, NY, PMA, US, isotypes).

5-1 sharply

ridgt^d and grooved, indistinctly 3-angled to irregularly 4-angled, glabrous,

sparingly strigillose or minutely puberulent; mature branches becoming terete.

1/^^/

rounding leaves. Leaf blades coriaceous, entire to obscurely and mic

serrulate, broadly elliptic to somewhat obovate or spatulate, (0.8-

long, (4-) 6-12

glabrous above, beneath evenly but sparingly beset with appressed, amber colored

trichomes 0,2-0.3 mm long; midvein and the principal veins slightly elevated

above to nearly plane, beneath the midvein and the 1-2 pairs of paralleling prin-

cipal veins plane or slightly elevated, dark green above, pale green beneath;

petioles 3-5 mm long, glabrous, flattened above. Inflorescence of solitary,

axillary, subsessile flowers; pedicles disarticulating apically, 2-3 mm long;

5-1

scarlow the base of the calyx tube, ca. 1.5 mm long, 1.8-2.0 mm
overlapping the base of the hypanthium; bracts 1-3, deltoid to acutely oblong,

situated near the base of the pedicel. Flowers with the hypanthium terete,

short, cylindric, glabrous, ca. 3.5 mm long, 2.0-2.2 mm in diameter; calyx lobes

3, erect, broadly deltoid, acute, ca. 0.5 mm high, entire, eciliate, glabrous; corolla

deep red, thinly fleshy, the tube cylindric, abruptly tapering into a basal por-

tion 2.0-2.3 mm long, 1.0-1.4 mm in diameter, the longer portion of the tube
5.0-5.5 mm long, ca. 2,5 mm in diameter, trichomes few, ascendent, 0.1-0.2 mm
long, the lobes 3, erect, 1.5-2.0 mm long, 1.0-1.2 mm wide, acute, oblong
deltoid; stamens 6, ca. 1 mm shorter than the corolla tube, the free portion of the

filaments ca. 2.5 mm long, flattened, glabrous, the anthers granular, 2.5-2.8

mm long, each theca tapering into a slender tubule 2.5-2.8 mm long, dehiscing

by an introrse, elongate, oval slit ca. 1.5 mm long; style glabrous, slender, ex-
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tending 1.0-1.2 mm beyond the stamens or to the top of the eorolla tube. Berry

at first greenish white turning dark bhie.

Except for this species, trimcrous flowers are not known in Disterigma.

The deep red corollas of D. trimerum are unlike those of any other Central

American representative of the genus. Disterigma trimenim is endemic to western

Panama.

cmRiQui: Cloud forest on Caklera-Chiriquicito Trail between Q. Hondo and divide,

Kirkbride 6 Duke 939 (DUKE). Heavily forested slopes along W side of Cerro Horqueta,

1700-1800 ni, Lutcyn 3750 (DUKE, NY). Premontane cloud forest along ridge E of Cerro

Horqueta, 17C0-1900 m, Luteyn 6 Wilbur 4611 (DUKE, NY, US). Cerro Ilomitos, 40 km
NW of Gualaca, cloud forest dominated by Quercus, Podocarpus and Drimys 2238 m, Mori

i-^ Bolton 7470 (DUKE, MO). Slopes approaching Cerro Horqueta 6.6 km NNE of Boquete,

1500-1800 m, Wilbur & Luteyn 19321 (CAS, DUKE, F, GH, MICH, MO, NY, PMA, US).

5. Disterigma utleyorum Wilbur & Luteyn, Brittonia 29: 259. 1977. type:

Costa Rica, Wilbur 21706 (DUKE, holotype; CAS, CR, F, GH, LL, MICH,

MO, NY, PMA, WIS, etc. isotypes).

Epiphytic shrub 2-4.5 dm tall; branchlets subterete to terete, moderately to

densely scurfy puberulent; internodes short and mostly V.-'Mi as long as the near-

est leaf. Leaf blades oblong obovate, somewhat spatulate or rarely oblong ellip-

tic, thick and fleshy, wrinkled when dried, apically obtuse to broadly rounded

and often with a pointed apiculus 1-2 mm long, basally broadly cuneate to

obtuse, ( 1.0- ) 1.5-2.5 (-3.0) cm long, (0.7-) 1-1.8 cm wide, entire and slightly

revolute, both the surfaces minutely or even microscopically puberulent and

also with amber colored strigillose trichomes ca. 0.1 mm long; venation with 5

prominently elevated veins radiating from the petiole; petioles 1-2(4) mm long,

1-1.2 mm wide, short puberulent. Inflorescences solitary flowers in the axils of

the upper leaves, subsessile; pedicels 1-2 mm long, bracts 2, subopposite, broadly

oblong to ovate, loosely clasping, minutely appressed puberulous, 1.5-2 mm long,

2-3 mm wide, fused below into a cupule 0.5-1 mm long. Flowers with the

hypanthium cylindric, 2-3 mm long, pale green, finely and minutely puberulous;

calyx rim 1-1.2 mm high, the lobes 4, erect, lanceolate to narrowly triangular,

acute, 1.6-2.2 mm long, ca. 1 mm wide at base, minutely puberulous; corolla

white, cylindrical or barrel-shaped to somewhat funnclform at maturity, glabrous

to sparingly spiculate, the tube 4-5.5 mm long, 3.5-4 mm in diameter, the lobes

4, oblong elliptic, acute, 3.5-5 mm long, about 3 mm wide; stamens 8, ca. 5

mm long, just a little shorter than the corolla tube at anthesis, the filaments

white, sparingly ciliate, 1.5-2.5 mm long, the anthers smooth, 2.5-3.5 mm long,

the 2 thecae emptying into a single orange tubule 1.5-2.0 mm long which opens

by a single, more or less terminal, obliquely introrse, circular pore; style glabrous,

4.8-5.3 mm long, 0.6-0.8 m
portedly "translucent white.

Berries re-

»

A
j_ ^ » ^

I

montane elevations from Panama, Costa Rica, Colombia and Ecuador. This

species seemingly is always intimately associated with a large colony of ants

which vigorously defend their home. The specimens seen by us formed a
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picket fence surrounding a large, moist ball of earth and vegetable debris a foot

or so in diameter capped by a dense, mat-forming, acrocarpus moss. Details of

the commensal relationship between ericad and insect are at present unknown.

VERAGUAS: 5 mi W of Santa Fe on road past Escuela Agricola Alto Piedra on Pacific
side of divide, 800-1200 m, Liesner 942 (MO).

8. GAULTIIERIA

Gaultheria L., Sp. PI. 1: 395. 1753; Gen. PI., ed. 5. 187. 1754. type: G. pro-

cumbens L.

Chiogenes Salisb., Trans. Hort. Soc. London 2: 94. 1817. type: C. serpyllifolia Salisb.

G. hispidula (L. ) Muhl.

Upright terrestrial or epiphytic shrubs, prostrate undershrubs or rarely

small trees. Leaves persistent, short pctiolate, usually serrate, pinnately veined.

Inflorescences terminal panicles, axillary racemes or rarely solitary in the axils

of the leaves; pedicels clearly articulated or jointed below the flower; bracteoles

2 or several, basal, medial or closely subtending the pedicels. Flowers with the

calyx (4)5-parted, usually accrescent and becoming somewhat fleshy; corolla

campanulate to urceolate, white to pinkish or reddish; stamens (8)10, the

filaments distinct, basally expanded, borne on the base of the corolla, the anthers

with white tissue on the abaxial side and often with 2, ascendent, terminal awns
on each anther sac which open introrsely by a single apical pore; stigma obtuse
or truncate, the style straight, the ovary superior or rarely partly inferior, (4)5-

locular, ovules 5-10 (or many). Fruit a (4)5-valved, loculicidal capsule en-

closed by the usually colored, slightly to conspicuously fleshy calyx and thus

sometimes appearing superficially berrylike; seeds usually numerous, small, an-

gled, and wingless.

Gaultheria is a genus of 150 species widespread in temperate regions and
extending into the montane tropics. It occurs in both northern and southern

hemispheres and in both the New and the Old World.

Neither Williams' (1965) attempt to deal with the genus in Guatemala nor

ours in southern Central America has satisfactorily resolved the large number of

Mexico

tudy

from throughout at least this range.

We find ourselves very sympathetic to the findings of Williams (Fieldiana

Bot. 31 : 169-172. 1965. ) that ".
. . the characters which have been used to segre-

gate species in this genus are not impressive and ... are obviously subject to

variation which is almost endless" and "one begins to wonder if perhaps the

systematics of the group may not have degenerated to the naming of specimens

rather than . . . biological units."

a. Leaves elliptic to lance elliptic, ( 1-) 1.5-2.5 (-3.4) cm wide, usually (2.5) 3-times
as long as wide 1. G. gracilis

aa. Leaves broadly elliptic to oblong elliptic to oblong, ( 1.5- ) 2.5-4.0 (-5.5) cm wide,
usually less than 2.5-times as long as wide 2. G. odorata
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1. Gaultheria gracilis Small, N. Amer. Fl. 29: 77. 1914. type: Costa Rica;

La Palma, Tonduz 7463 (US, holotype).—Fig. 8.

G. barbata Small, N. Amer. Fl. 29; 77. 1914. type: Costa Rica; Volcan Poas, PiUier 2051

(US, holotype).

G. setosa Small, N. Amer. Fl. 29: 77. 1914. type: Panama; PiUier 3245 (US, holotype).

G. gracilis var. intermedia Suessenguth & Goeppinger, Bot. Jahrb. Syst. 72: 282. 1942. type:

Costa Rica, Kupper 889 (M). Invalid, Latin diagnosis not provided.

Shrubs 0.4-1.0 m tall, epiphytic or terrestrial; branches terete with brown,

grayish or blackish, often fissured bark; branchlets terete, usually moderately

to densely strigose with slender, antrorsely appressed, sharply pointed, often hya-

line trichomes mostly 0.5-2.5 mm long, occasionally moderately to densely

barbate with slender, strongly ascendent to divergently spreading, sharply

pointed, golden brown to dark brown trichomes 1-4 (-5) mm long, rarely glabrate.

Leaf blades coriaceous, elliptic to lance elliptic, mostly (3-) 4-6 (-8.5) cm long,

(l-)1.5-2.5(-3.4) cm wide, basally cuneate to rounded, apically acuminate

minu
0-2

pressed, slender trichomes (0.5-) 1.0-2.0 mm long, these often deciduous, their

often reddish bases appearing as punctate glands, beneath usually more ob-

viously and densely appressed setose, the slender, golden to reddish brown

trichomes (l-)2-3 mm long; venation pinnate, the lateral veins strongly arching

towards the apex, the connecting veins forming a conspicuously elevated reticulate

pattern, usually less conspicuously so above; petiole subterete or somewhat

flattened and grooved adaxially, warty or papillate, drying somewhat wrinkled,

short pubescent or glabrate, often strigillose with trichomes 1.0-2.5 mm long,

mostly 4-6 mm long, 1.0-1.5 mm in diameter. Inflorescence a raceme arising from

the axils of the upper leaves; rachis irregularly ridged and grooved or terete,

typically moderately to densely puberulent with soft, white trichomes, (2-)3-7

(-8) cm long, ca. 1 mm in diameter; floral bracts persistent, membranous to

papyriferous, broadly elliptic to spatulate, somewhat cucculate, usually strongly

divergent from the rachis, mostly 3-10 (-14) mm long, 2-6 mm wide, markedly

striate, ciliate and occasionally distally glandular fimbriate, thinly microscopically

puberulous on both the surfaces or glabrous, white or greenish white to roseate;

pedicels terete, finely striate, usually strongly divergent, but moderately to

densely fine puberulous, 5-10(12) mm long, 0.4-0.6 mm in diameter; bracteoles

2, more or less alternate and borne variably in the median half of the pedicel,

usually strongly divergent, papyraceous, linear to narrowly oblong, 2.0-4.5 mm
long, 0.5-1.0 mm wide, minutely ciliate, creamy or greenish white to roseate.

Flowers with the calyx sharply demarcated from the pedicel by a groove, the

tube smooth, shallowly campanulate, 1.4-2.0 mm long, 2.2-3.5 mm in diameter,

broadly rounded basally, the lobes 5, erect, ovate to deltoid, apically acute to

acuminate, mostly 2.0-3.0 mm long, basally 1.8-2.5 mm wide, ciliate, the sinuses

0-4

8-2

greenish, white to deeply roseate; moderately to sparsely beset with hyaline to

golden tawny, strigillose trichomes 0.2-0.6 mm long, the lobes oblong to triangu-
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A

FiGuiiE 8. Gaultliciia gracilis Small.—A. Habit (xl).—B-C. Stamens.—B. Lateral
view (XllVo).—C. Ventral v\ew (xlUf.). [After Utley 6 Utletj 3718 (DUKE), Costa Rica.]

lar, 1.0-1.5 mm long, .sliglitly spreading to somcwliat reflcxed at maturity; sta-

mens 10, the filaments distinct, finely papillate, 1.5-2.2 mm long, white, the

thecae finely granular, 1.0-1.2 mm long, dehiscing by an introrse terminal cleft,

each anther sac terminated by 2 extrorsely deflexed awns ca. 0.5 mm long; stigma
truncate, the style persistent, glabrous, 2.5-4 mm long, the ovary 5-celled, sub-

globose, usually glabrous. Fruit a 5-celled cap.snle 2.5-4 mm high, 3.5-5 mm in

diameter.
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Within the past six decades five or more additional species have been recog-

nized in Panama and Costa Rica based solely upon differences in type and

abundance of the pubescence on both vegetative and floral organs. Gaultheria

setosa appears to be no more than one extreme of a continuum ranging from

glabrous to almost densely strigillose corollas. Much of this morphological range

can be found in any given population or from the dviplicates collected from a

sizable population. Instead of strigose twigs or branchlets, G. harhata is char-

acterized by a dense covering of strongly spreading trichomes which give those

plants so provided a strikingly different appearance. Plants have been found

however which have both types of pubescence although on different branches.

Other plants are found which blur the sharp distinction between strigose and

hirsute by representing a wide range of intermediate states. In fact Gaultheria

gracilis var. intermedia Suessenguth & Goeppinger was proposed as intermediate

between G. gracilis and G. harhata, Gaultheria gracilis is endemic to Costa

Rica and western Panama.

CHiRiQui; Lower montane rain forest on W-facing slopes of south flank of Cerro Hor-

queta, 1940-2000 m, Cochrane et al. 6268 (F, MO). Preniontane rainforest along ridge to

the top of Cerro Horqueta, Luteyn 3077 (DUKE, NY). Cerro Pando, ca. 16 km NW of El

Hato del Volcan, 2000-2482 m, Mori I- Bolteti 7299 (DUKE, MO). Humid forest around

Las Siguas Camp, S slope of Cerro de la Horqueta, ca. 1700 m, Pittier 3245 (US). Southern

slopes of Cerro llorqueta N of Boquete, 6400-6600 ft, Wilbur et al 13448 (DUKE, F, MO,
NY, PMA). S slopes of Cerro Horqueta N of Boquete, 7000 ft, Wilbur et al 13468 (DUKE,
F, GH, MICH, MO, NY, PMA, US),

2. Gaultheria odorata Willd., Gcs. Naturf. Frcunde Berlin Neiie Schriften 3:

425. 1801. type: Caracas, Venezuela, Ilumholdt in Herb, Willd. (B, not

seen, presumably destroyed).

G. odorata var. costaricensis Donnell Smith, Bot. Gaz. (Crawforclsville) 20: 292. 1895. type:

Costa Rica; Cartago, Estrella, Cooper 5841 (US, lect()t>pe; F, MO, NY, US isotypes).

G. costaricensis (Donnell Smith) Small, N. Amer. Fl. 29: 79. 1914.

G. glaiidulifera Small, N. Amer. Fl. 29: 78. 1914. type: Costa Rica; Volcan Poas, Donnell

Smith 6639 (NY, holotype; GH, US isotypes).

G. donnellii Sleinner, Notizbl. Bot. Cart. Bedin-Dahlem 12: 125. 1934. type: Costa Rica;

Laguna de Barba, Hoffmann 3 (B, holotype, not seen; fragment of holotype, US).

G. poasana Sleumer, Notizbl. Bot. Cart. Berlin-Dahlem 12: 127. 1934. type: Costa Rica;

Volcan Poas, Donnell Smith 6631 (B, holotype; NY, US isotypes).

G. chiriquensis Camp, Ann. Missouri Bot. Card. 27: 328. 1940. type: Panama; Allen 1542

(NY, holotype; MO, US isotypes).

Shrubs mostly 0.5-1 .2 (-2.0) m tall, terrestrial or rarely epiphytic; branches

terete with reddish, reddish brown or grayish, often fissured bark; branchlets

terete, extremely varied as to pubescence, often moderately to densely puber-

ulous, hispid with strongly spreading, bristly trichomes to 5 mm long, these often

gland tipped, sometimes glabrate. Leaf hlades coriaceous, broadly elliptic, ob-

long elliptic to oblong, mostly (3-)5-9(-ll) cm long, (1.5-)2.5-4,0(-5,5) cm wide,

basally rounded, often broadly so, sometimes cuneate, rarely cordate, apically

acute to rounded, often with an abruptly acute tip, shallowly and often indis-

tinctly serrulate, the serrations commonly tipped when young by slender, cadu-

cous, setose bristles 0.8-1.2 mm long, the upper surface often glabrous except
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for the inconspicuous puberulence in the grooves of the impressed principal

veins, occasionally sparingly to moderately beset with erect to strongly ascendent,

usually gland tipped bristles 0.3-0.6 mm long, their former presence marked by
a reddish punctation, the lower surface sparingly to moderately beset with

ascendent, often gland tipped, reddish brown or golden brown trichomes 0.1-0.8

mm long; venation pinnate, the principal veins impressed above and somewhat
elevated beneath, the secondary veins strongly arching towards the apex, tertiary

and other connecting veins reticulate, visible on both the surfaces; petioles sub-

terete, somewhat flattened and grooved adaxially, often drying wrinkled, often

puberulous especially in the adaxial groove, occasionally sparingly to moderately

bristly

4-12 mm long, 1.5-3.0 mm in diameter. Infl

racemes arising from the axils of the upper leaves, often aggregated so as to

appear densely paniculate; rachis strongly ridged and grooved to terete, mostly

(4-)6-10(-12) cm long, 1.0-1.5 mm in diameter, moderately to densely puberu-

lent but often with additionally sparse to dense gland tipped bristles 0.6-1.2

(-2.0) mm long; floral bracts persistent, papyriferous, elliptic to elliptic oblong,

oblanceolate or spatulate, somewhat cucculate, usually strongly divergent from
rachis, mostly 5-15 (-18) mm long, 3-8 (-10) mm wide, conspicuously striate,

ciliate and usually glandular fimbriate distally, often moderately to densely but

inconspicuously puberulous and glabrescent, occasionally sparingly to densely

beset with gland tipped bristles externally, greenish white or stramineus to pink-

ish or roseate; pedicels terete but finely striate, usually strongly divergent, mod-
5-1

5-) 8-12

subopposite, usually borne medially or in the lower half of the pedicel, typically

strongly divergent at anthesis, membranous, linear to narrowly elliptic or lanceo-

6-1

2-

0.5 mm long, greenish white, stramineous or roseate. Flowers with the calyx

sharply delineated from the pedicel by a groove, the tube shallowly campanulate,

1.5-2.0 mm long, 2.5-3.2 mm in diameter, broadly rounded basally, the lobes 5,

erect, lance ovate to deltoid, apically acute to acuminate, mostly 2.0-3.5 mm long,

basally 2.0-2.8 mm wide, ciliate, externally moderately to densely puberulent,

occasionally sparingly to densely beset with gland tipped, hirsute trichomes

0.2-0.5 mm long; corolla pentagonally conical to urceolate, moderately to densely

hyaline puberulous and occasionally with appressed to spreading, gland tipped,

hirsute bristles 0.3-1.0 mm long, 4-8 mm long, 3.0-4.0 mm in diameter just

above the base, tapering above to 2-3 mm in diameter, usually roseate, the lobes

oblong to deltoid, acute, 1.2-1.6 mm long, spreading to somewhat reflexed at

maturity; stamens 10, the filaments distinct, ciliate and also papillate, ca. 2 mm
long, white, the thecae finely granular, 1.0-1.2 mm long, dehiscing by an introrse

terminal cleft, each anther sac terminated by 2 extrorsely deflexed awns 0.3-

0.5 mm long; stigma truncate, the style persistent, usually short puberulous,

3^ Fruit

5-4
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Variation encountered within the Caultheria odorata complex resembles

that of the G. gracilis complex in that it is largely based on type and distribu-

tion of pubescence types, but there is more variation in leaf shape in the odorata

grac uensts with its

crispy pilose branchlets and conspicuously cordate leaves is the most distinctive

element to be segregated. The names G. odorata s.s., G. costaricensis, and G.

donnellii are based on plants which all occur in the same general area as G.

chiriquensis and intermediate specimens have been seen. For the present it is

wisest to recognize G. odorata as an extremely polymorphic species ranging

from southern Mexico into northern South America.

CHiRiQui: Llanos on slopes of Volcan de Chiriqui along Rio Chiriqui Viejo, 1200 m,

Allen 1004 (MO, NY). Llanos del Volcan, 1300 m, Allen 1542 (MO, NY). Llano del Vol-

can, 1500-1600 m, Allen ir Fairchild 3462 (US). Summit and SW face of Cerro Copete,

9000 ft, Allen 4882 (MO, US). Slopes of Las Cumbres near Cerro Punta, Croat 13757

(DUKE, MO). Lava flow beUveen El Hato and Bambito, D'Arctj 10027 (MO). Top of peak

between Barii and Respinga, 3000 m, D'Arcy 10085 (MO). Roadside, Potrero Muleto to

summit of El Baru, D'Arcy 10168 (MO). Elfin forest on ridges above Potrero Muleto, W
slope of Volcan de Cbiriqui, 11 km WNW of Boquete, Davidse ir D'Arcy 10249 (DUKE,

MO, NY). Lava flow 3 km NE of El Hato del Volcan at base of Baru, Davidse <Lr D'Arcy

10347 (DUKE, MO, NY). Bajo Chorro, Bofiuete District, 5000 ft, Davidson 391 (MO, US).

Potrero Muleto, 10500 ft, Davidson 1019 (F, US). Exposed rocky summit, Piedro de Lino,

1900 m, Killip 3574 (US). Llanos outside of El Hato del Volcan, 6000 ft, Udeyn 3051

(DUKE, NY). Baru, 2900 ft, McCorkle cl58 (FSU, SCZ). Moist summit of Cerro de Lino

above Boquete, 1560 m, Maxon 5210 (US). Elfin forest on E side of Volcan Barii, 3000 m
to just below summit, Mori ir Bolten 7429 (DUKE, MO). Lava flow on W slopes of Baru,

1500 m, Mori ^ Kalhmki 5693 ( MO ) . Trail to summit on western slopes of Volcan de Chiri-

qui, 2500-3400 m, Mori h- Kallunki 5756 (MO). Savanna 1 mi S of Bambito, 1600 m, PaHch

69-21 (F). Forests of Cerro Lino above Boquete, 1300-1560 m, Pittier 3032 (NY, US). Near

peak, Volcan de Chiriqui, 11200 ft, Terry 1310 (F). Dry windswept canyon, 8 mi NE of

El Volcan, 8100-8400 ft, Tyson 837 (FSU). Lava flow 5 mi above Volcan, 4900 ft, Tyson

7293 (PMA). West slope of El Baru, 10000-11000 ft, Tyson h Loftin 6148 (DUKE). W
slope of El Baru above 11000 ft, Tyson ^ Loftin 6154 (DUKE, FSU). Lava flow NE of El

Hato del Volcan near Aguacate, 1800-1900 m, Wilbur et al. 10975 (DUKE, MO, NY, PMA).

W sloDcs of Volcan de Chiriqui, 9800 ft, Wilbur et al 11028 (DUKE). Lava field 5 mi NE
rr et nl. 11862 mUKE. MO). Lava field 4 mi NE of El HatoWilbur et al. 11862 (DUKE, MO).

icho del Monte, 1800 m, Wilbur et al. 13068 (DUKl
^^^\ 4 9 Vm M nf Fl TTntn rlf^l Volrnn 1400-1600 m. W

19412 (DUKE).

9. LATEROPORA

Lateropora A. C. Smith, Contr. U.S. Natl. Herb. 28: 333. 1932. type: Later-

opora ovata A. C. Smith.

Terrestrial or epiphytic .shrubs. Leaves alternate, petiolate, pinnatcly veined,

coriaceous. Inflorescences axillary, compact, umbclliform or racemose, the stout,

short pedicels each subtended by a persistent, ovate bract and bearing basally

a pair of subopposite, persistent, ovate bractlets. Flowers with the hypanthium

clearly disarticulating from the pedicel by a conspicuously delineated groove

cam

calyx lobes 5, triangular, erect; corolla thick walled, broadly urceolate or squatly

campanulate, densely pilose within, the lobes 5, triangular, reflexed; stamens 10,

tube

anther
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slightly below the middle, the anther sacs granular, strongly basally incurved

with the lower Va protruding inwardly or even turning upward, spurs and awns
lacking, tubules small and rudimentary, the thecae dehiscing by lateral clefts

extending from the apex to approximately the base; the base strongly curved;

stigma truncate, the style filiform, the ovary inferior, 5-locular. Fruit a berry.

Lateropora is a genus of two species known only from Panama.

a. Calyx lobes 2-3 mm long and 4-5 mm wide basally; corolla lobes ca. 3 mm long and
4.5—5.0 mm wide bnsjnllv nptiolp*; .^—1.^ mm Inno-- PVnVinni Prn\n'r»r'*^ 1 T. ni^./jfn

aa. 0-2
long and 2 mm wide l)asa]ly; petioles 3-5 mfh long; Veraguas Province .. 2, L. santafecnsis

I. Lateropora ovata A. C. Smith, Contr. U.S. Natl. Herb. 28: 334. 1932. type:

Panama: Tittier 3234 (US, holotype; photo of holotype, DUKE, NY).—Fig. 9.

Epiphytic or terrestrial shrub, 2-3 m tall; branches and branchlets subterete,

glabrous, striate, thick and widely divergent. Leaf blades coriaceous, ovate to

broadly elliptic, 6-13 cm long, 4-6(-9) cm wide, glabrate or with appressed,

reddish brown, strigillose trichomes 0.2-0.6 mm long, basally cuneate, acute

to obtuse apically, entire, pinnately veined, the 3-5 secondary veins arcuate and
the veinlets conspicuously reticulate, slightly elevated both above and beneath;

petioles glabrous, 0.5-1.5 cm long, 1.5-3 mm in diameter. Inflorescences compact
axillary, umbelliform racemes, the glabrous, stout peduncle and rachis 12-16

ly b
,5-4.

thick, scale-like, ciliate bracts

long, 2 mm in diameter, bracteoles 2, subopposite, broadly ciliate, keeled, ovate,

3-4 Flowers with the

hypanthium disarticulating from the pedicel by a marked groove and with a

fringe of glandular trichomes 0.1-0.2 mm long, campanulate, thick walled, 4-5

mm high, 4 mm in diameter, sparingly strigillose with appressed glandular

trichomes; the limb glabrous, 1-1.5 mm high, the lobes erect or incurved,

broadly triangular, acute, 2-3 mm long, 4-5 mm wide basally, short ciUate;

corolla tube broadly cylindric or subglobose, pale greenish white, 6-8 mm long,

medially 7-8 mm in diameter, sparsely pubescent outside near the middle with

4-0

5-5

3-4

mm long, broadened basally to ca. 1 mm wide, tapering gradually upwards to

ca. 0.6 mm, glabrous for about the basal third, strikingly pilose above with

trichomes 0.5-1 mm long, the anthers medially attached, conspicuously granular,

3-4 mm long, the tubules submembranous, vestigial to 0.3 mm long, the base

strongly incurved, ca. 1 mm long, the thecae dehiscing by a longitudinal slit

extending from the apex to the base, basally with a pronounced curve; style ca.

7 mm long.

This little known species has been collected only from the vicinity of

Boquete on the slopes of Cerro de la Horqueta. It is apparently restricted to

the higher and wettest ridges and slopes.
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Figure 9. Latcropora ovata A.

C-D. Stamens.—C. Lateral view
C. Smith.—A. Habit (xllf,).—B. Inflorescence (XlVo)

(X5%).—D. Ventral view (5%). [After Wilbur et al

13485 (DUKE).]
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CHiRTQui: Premontane cloud-forest along ridge E of Cerro Ilorqueta, 1700-1900 m,
Lutetjn ir Wilbur 4610 (DUKE, F, US), 4621 (DUKE, MICH, MO, NY). Humid forest,

top of Cerro Horqueta, 2268 m, Pittier 3234 (US). S slopes of Cerro Horqueta, N of Boquete,
7200 ft, Wilbur et al 13485 (DUKE, MICH, MO). Slopes approaching Cerro Horqueta,

CH, LL, MICH, MO, NY, PMA, US).
W

2. Lateropora santafeensis Wilbur & Luteyn, Brittonia 29: 26L 1977. type:

Panama, Luteyn & Wilbur 4575 (DUKE, holotype; photo of holotype, NY),

Epiphytic shrub 0.5 m tall with stout, glabrous, purplish branchlets and gray-

ish branches. Leaf blades coriaceous, elliptic, 3.0-8,5 cm long, 2.0-4.5 cm wide,

acutely tapering to both the apex and the base, the margin entire, thickened,

slightly revolute, glabrate or with appressed, reddish brown, apparently glan-

dular, strigillose trichomes 0.2-0.3 mm long especially on the lower surfaces, pin-

nately veined; petioles glabrous, 3-5 mm long, 2.0-3.5 mm in diam. Inflorescences

axillary, compact, umbelliform racemes 2-3 cm long; peduncle and rachis 8-12

mm long; floral bracts scalelike, ciliate, ovate to suborbicular, somewhat keeled,

2.0-2.2 mm long and about as wide, pedicels stiff, somewhat clavate, glabrous,

5-13 mm long, medially ca. 1 mm in diam., bracteoles 2, subopposite, broadly

ovate or suborbicular, ciliate, keeled, appressed, 2.0-2.5 mm long, 1.8-2.2 mm
wide, borne on the lower % of the pedicel. Flowers with the hypanthium gla-

brous, campanulate, 3-4 mm high, 4-5 mm in diameter, disarticulating from the

pedicel by a marked groove often inconspicuously fringed by glandular trichomes

0.1-0.2 mm long; calyx limb glabrous, 0.5-0.7 mm high, the lobes 5, erect, tri-

angular, acute, 1.5-2.0 mm long, „

pale greenish, broadly cylindric to urceolate, 4-5 mm long, medially 5-6 mm in

diameter, sparingly and inconspicuously strigillose with trichomes 0.1-0.2 mm
long, corolla lobes 5, spreading to weakly reflexed, triangular, acute, 1.5-1.8

mm long, 2 mm wide at base, inside densely tangled villous with white trichomes

0.6-1.0 mm long; stamens 10, the filaments flattened, 2.5-3.0 mm long, broadened
basally to ca. 1 mm wide, densely pilose distally; anthers attached near the

middle just above the basal bend in the thecae, conspicuously granular, ca. 3 mm
long, the tubules vestigial, ca. 0.3 mm long, the thecae with a strongly incurved

base ca. 1 mm long or % the length of the theca, dehiscing by means of a

longitudinal slit from the apex to the basal curve.

This species is known only from the holotype.

VERAGUAS: Road beyond Escuela Agricola Alto Piedra, above Santa Fc and on Pacific

Watershed- 800-1000 m. LntPAm & Wilhnr 4F^7Fi (T)\1X¥.\

10. LYSICLESIA

Lysiclesia A. C. Smith, Contr. U.S. Natl. Herb. 28: 517. 1932. type: L. caudata
A. C, Smith.

Low, probably epiphytic, shrubs. Leaves alternate, simple, estipulate, pli-

nerved, subcoriaceous to coriaceous, entire, shortly petiolate. Inflorescence

axillary or terminal, racemose; floral bracts solitary at the base of the pedicel,

minute, triangular; pedicels bibracteolate near the base. Flowers with the
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hypanthium articulate with the pedicel, the tube 3-winged, the limb erect, 3-

lobed, the lobes 3, erect, membranaceous, greatly enlarged; corolla tubular, mem-
branaceous when dry, the lobes (4-) 5, triangular, subacute; stamens 8 or 10,

alternately unequal, about % the length of the corolla, the filaments distinct or

slightly coherent at the base, alternately unequal, anthers basifixed, equal or

alternately slightly unequal, the thecae smooth, submembranous, the tubules

about the same width as the thecae but shorter, dehiscent by terminal or slightly

oblique pores; style filiform, glabrous or distally pilose, the stigma truncate, the

ovary inferior. Fruit unknown, but presumably a berry.

Lysiclesia may be recognized by the three large calyx lobes and short,

alternately unequal stamens with poroid dehiscence. In this last character,

Lysiclesia resembles Orthaea to which it is seemingly most closely related.

Lysiclesia is a neotropical genus with three closely related species, two in

Colombia and one in Panama. Each species is known only from its type collec-

tion, and therefore, little is known about the variation within the genus.

Literature

:

Luteyn, J. L. and R. L. Wilbur. 1977. New genera and species of Ericaceae

(Vaccinieae) from Costa Rica and Panama. Brittonia 29: 255-276.

Smith, A. C, 1932. The American species of Thibaudieae, Contr. U.S. Natl.

Herb. 28: 311-547.

1. Lysiclesia panamensis Luteyn & Wilbur, Brittonia 29: 261. 1977. type:

Panama, Mori <b KaUunki 3602 (MO, holotype; DUKE, isotype; photo, NY).

Fig. 10.

Lax shrub, almost vinelike; branches terete to bluntly angled, smooth, short

pilose, glabrescent, glaucous, reddish brown when dry. Leaves ovate elliptic,

(2.5-)3.0-3.5 cm long, ( L2-) 1.5-2.0 cm wide, basally obtuse or rounded, abruptly

short acuminate, apiculate, glabrous, obscurely 3 ( -5 ) -plinerv^ed, midrib nearly

plane above but raised beneath, the lateral nerves and the veinlets slightly

raised and prominent above, obscure beneath. Petioles subterete, flattened

adaxially, rugose, short pilose, 2.5-3.0 mm long, 1 mm in diameter. Inflorescence

axillary, racemose, 2-3-flowered; rachis short pilose, bluntly angled, 1,5-2.2 cm
ii

long, ca. 1 mm in diameter, with scattered capitate, glandular trichomes ca.

1 mm long; floral bracts lanceolate, 1.5 mm long, ciliate; pedicels subterete,

short pilose, 15-17 mm long, ca. 1 mm in diameter, with scattered, capitate,

glandular trichomes; bracteoles ovate lanceolate, acuminate, 3-4 mm long, ca.

1.5 mm wide, strongly nerved, ciliate and bearing capitate, glandular trichomes.
I

Flowers with the calyx short pilose, 36-37 mm long, reddish brown, the tube

obscured by wings which extend slightly below the base, ca. 4.5 mm long, the

limb short campanulate, ca. 2 mm long, 3-parted, the lobes triangular, acuminate,

basally ca. 10 mm wide, the margins and the lamina with scattered capitate,

glandular trichomes; corolla pink, cylindric but narrowing at the throat, the

lobes flaring, membranaceous, short pilose outside except at the very base, in-
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A

Figure K). LijsicJesia panarnensis Lutovn & Wilbur.—A. Habit (xTio)--—B. Flower
(X'/io). [After Mori ir Kallunki 3602 (MO).']
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side and at the throat, ca. 35 mm long, the lobes triangular, obtuse, ca. 1 mm
long; stamens alternately ca. 10 mm and 12 mm long, the filaments pilose dis-

tally, alternately ca. 5 mm and 8.5 mm long, the anthers including tubules

slightly unequal, alternately ca. 5 mm and 5.5 mm long, the thecae 2,5-3.0 mm
long, the tubules with terminal or, in shorter stamens, slightly oblique pores;

style pilose distally, ca. 36 mm long. Berry not seen.

This species is known only from a single collection made on Cerro Jefe in

Panama province.

PANAMA: Cerro Jefe, cloud forest dominated by Clusia and Colpothrinax cookii, along

trail runnin^^ NE of summit, 1000 m, Mori 6 Kalhmki 3602 (DUKE, MO).

11. MACLEANIA

Macleania Hook., Icon. PL 2: pi, 109. 1837. type: M. florihunda Hook.

Tyria Klotzsch, Linnaea 24: 21. 1851. type: T, salapa (Benth.) KI. (= Ccratostema

salapa Benth.)

Straggly to compact, epiphytic or terrestrial shrubs. Leaves alternate, petio-

late, coriaceous, pinnately veined or plinerved. Inflorescence axillary or termi-

nal, subfasciculate or racemose with few to many flowers on decidnonsly bibrac-

teolate pedicels. Flowers with the hypanthium articulate with the pedicel, short

cylindric or campanulate; calyx limb erect and spreading (3-4)5-lobed, the seg-

ments subacute and triangular; corolla subcylindric or elongate urceolate, 5-

parted, the lobes triangular and subacute; stamens usually 10, equal, usually

about half as long as the corolla, the filaments distinct or connate, dorsally at-

tached to the anthers near their bases, the anthers stout with strongly granular

thecae, the tubules about as long as the anther sacs, either laterally connate or

fused into a single tubule, rarely completely distinct, opening by elongate, dis-

tinct or fused, introrse clefts; style filiform and about as long as the corolla or

longer, basally surrounded by an annular or cupuliform disc; the ovary inferior.

Fruit a berry with numerous, small seeds.

The genus Macleania contains approximately 40 species which range from

southern Mexico south along the mouutainous highlands into Peru,

Literature:
I

Smith, A. C. 1932. The American species of Tliibaudieae. Contr. U.S. Natl.

Herb. 28: 311-547.

Yeo, P. F. 1967. Notes on some species of Macleania (Ericaceae). Baileya

15: 45-59.

a. Both anther sacs dehiscing into a single common tubule; filaments distinct or connate.

b. Filaments distinct; venation plinerved ._ 1. M. epiplujtica

bb. Filaments connate for most of their length; venation either plinerved or pin-

natinerved.

c. Calyx wings not extending distally beyond the calyx lobes; venation pli-

nerved; bracteoles borne basally on the pedicel 2. A/, insignis

cc. Calyx wings extending distally beyond the calyx lobes and forming per-
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pendicular spiulike appendages; venation pinnatinerved; bracteoles borne
medially or more distally on the pedicel . 3. M. pentaptera

aa. Each anther sac dehiscing into its own tubule, the tubules usually longitudinally con-

nate; filaments distinct __.. _._. 4. M. rupestris

1. Macleania epiphytica A. C. Smith, Ann. Missouri Bot. Gard. 28: 439. 1941.

TYPE: Panama: Allen 2171 (A, holotype).

Epiphytic shrub 0.5-1 m tall, vegetatively glabrous throughout; branchlets

terete. Leaf blades drying coriaceous, oblong elliptic to ovate, 5-8(-10.5) cm
long, 2-3 (-5) cm wide, basally rounded or broadly obtuse, apically acute to

rounded, entire and with a thickened ridgelike border, 5-plinerved, the veins

almost plane to moderately prominent above and slightly elevated beneath, the

midvein prominently elevated beneath, the veinlets inconspicuous; petioles

thick, drying corrugated, 4-8 mm long. Inflorescences axillary, usually in the

axils of the upper leaves, fasciculate or obscurely racemose, 2-4-flowered;

pedicels stout, 5-11 mm long, bracts minute, triangular to deltoid, 0.5-1.0 mm
long, bracteoles 2, papery, ovate to deltoid, acute, 0.6-1.2 mm long borne at or

a little above the middle. Flowers with the hypanthium articulate with the

pedicel, prismatic to cylindric at anthesis, 3-5 mm long and distinctly 5-angled,

glabrous; calyx limb subcrcct and about 2 mm high including the lobes, the lobes

0.5-1 mm long, triangular to broadly deltoid with acute to rounded sinuses;

corolla tube thinly fleshy, cylindrical at anthesis, glabrous, 17-18 mm long,

basally 3-5 mm in diameter, slightly contracted apically, bright red to scarlet,

the lobes 5, deltoid to narrowly oblong, acute, 1.5-3 mm long, dark green, in-

ternally whitish pubcrulent; stamens 10, the filaments membranaceous, ca. 3 mm
long, distinct, the sacs 4-4.5 mm long with a single rigid tubule ca. 3 mm long

opening by an oval cleft 2.5 mm long; style about as long as the corolla.

This species is known only from the mountains of central Panama.

There is now reasonable question as to the distinction of M. epiphytica from

M. insignis. The primary basis for separating the two species has rested upon

the separate filaments of M. epiphytica in contrast to the connate filaments of

M. insignis. However populations and specimens have been encountered in

Panama with connate, weakly coherent, and separate filaments. Dark green

corolla lobes are often noted as occurring on the specimens with separate fila-

ments but this has not been noted on the more northern specimens of M. insignis

with connate filaments. It is urged that careful notes be made of the flower

colors exhibited by these plants.

cocle: Hills N of EI Valle de Anton, 1000 m, Allen 2171 (A). Trail beyond La Mesa
towards Los Llanos, N of El Valle de Anton, 800-860 m, Luteyn 3166, 3173a, 4095 (all

DUKE). COLON: Rio Gnanche, D'Arcy 9712 (MO). Along road into Santa Rita, E of Agua
Clara rain gauge, Kennedy 2742 (MO). Rain forest, Santa Rita Ridge, 5.5-6 mi E of T
isthmian Highway, Lewis et al. 5376 (MO). Santa Rita Ridge Road, 14 km from Boyd-
Roosevelt Highway, Mori ir Kallunki 4920 (MO). Panama: Primary forest along road from
El Llano to Carti-Tupile, 12 mi from Panamerican Highway, 200-500 m, Croat 22904 (MO).
Cerro Canipana, 3000 ft, Duke 10726(3) (MO). 19 km ahove Panamerican Highway, on road
from El Llano to Carti-Tupile, 200-500 m, Kennedy 2551 (MO). Cloud forest, Cerro Campana,
2600-2800 ft, Lewis et al 1941 (MO). Primary forest along El Llano-Carti-Tupile road, 12
mi above Panamerican Highway, 200-500 m, Licsner 1219 (DUKE, MO). Road to Cerro
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Campana just below Villa Las iMinas, 800-900 in, Ltiteyn 3186 (DUKE, MO). Ccrro Jefe,

3000 ft, Ltiteyn ir Kennedy 3964 (DUKE). Cerro Campana cloud forest, 850 m, Luteyn

3978 (DUKE). El Llano-Carti-Tupilc Road, 10-12 km N of Interamerican Highway, 500 m,

Luteyn ir Wilhur 4665 (DUKE), veraguas: NW of Santa Fe, 4.2 km from Escuela Agricola

Alto de Piedra, Mori ir Kallunki 4825 (MO). Road beyond Escuela Agricola Alto Piedra

above Santa Fe, Pacific watershed, 800-1000 m, Luteyn ir Wilbur 4565 (DUKE, NY).

2. Macleania insignis Mart. & Gal., Bull. Acad. Roy. Sci. Bnixelles 9: 531.

1842. type: Mexico; Veracruz, Galeotti 1827 (BR, holotype, not seen; W,
isotype, not seen; photo, GH, US).

Thibaudia laurifolia Mart. & Gal., Bull. Acad. Roy. Sci. Bruxelles 9: 530. 1842. type: Mex-
ico; Oaxaca, Galleotti 1814 (BR, holotype not seen; W, isotype not seen; photo, GH,
US).

Macleania ovata Klotzsch, Linnaea 24: 20. 1851. type: "in America centrali prope Ver-

aguam," Warszewicz (B, holotype, not seen; photo, F).

Macleania eordata var. linearifolia Donnell Smith, Bot. Gaz. ( Crawfordsville ) 16: 12. 1891.

TYPE: Guatemala: Pasamala, Tuerckheim 1332 (US, holotype; photo, NY).
Macleania linearifolia (Donnell Smith) A. C. Smith, Contr. U.S. Natl. Herb. 28: 368. 1932,

Macleania compacta A. C. Smith, Contr. U.S. Natl. Herb. 28: 369. 1932. type: Mexico;

Veracruz; near Jalapa, Fringle 7870 (GH, holotype).

Macleania insignis var. linearifolia (Donnell Smith) Standley & L. Wins., Fieldiana, Bot, 31:

172. 1965.

Shrubs often epiphytic 0.5-2 (-4) m tall; branchlets terete, light to dark

brown; bark peeling, puberulous; young twigs glabrous to puberulous. Leaf

blades ovate to lance ovate or rarely lance oblong to oblong, (2-) 3-8 (-12) cm
long, (1-) 1.5-4 rounded, apically obtuse

to acute, entire and slightly revolute, glabrous on both surfaces; 3-5(-7)-pli-

nerved with the secondary nerves originating near the base, ascending, the mid-

vein slightly impressed above and elevated beneath; petioles subterete, rugose,

glabrous or rarely puberulous, (l-)2-4 mm long. Inflorescence axillary, subfas-

ciculate, (l-)2-3-flowered, basally circumscribed by a few, minute, ovate, ciliate

5-2 4-) 8-16

mm long, bracteoles basal, minutely ciHate, triangular, 1-2 mm long. Flowers

with the hypanthium glabrous or minutely to moderately appressed short pu-

bescent, prismatic, 3-5 mm long, 3-4 mm in diameter, broadly winged from the

base to the sinuses, the wings 0.3-0.5 mm wide; calyx limb ascendent to erect,

1.0-1.5 mm long, the lobes 5, apiculate, narrowly triangular to deltoid, (0.4-)

8-2

14-) 20-25 mm lonn, 4-5

tracted at the throat, externally glabrous to slightly puberulous especially dis-

tally, distally sparsely to densely villous internally, the lobes acute, spreading,

1.5-3.0 mm long; stamens 10, 8-12 mm long, the filaments dark brown, glabrous,

connate 3-5(-7) mm long, the anther sacs 4-7) mm long, the anther sacs 4.0-5.5 mm long, the single, cylindric-

conical tubule 2-3 mm long opening by a broad introrse cleft more than ¥2 as

long as the tubule; style exerted, the stigma peltate.

I

As interpreted in this account, Macleania insignis ranges from the moun-

tains of southern Mexico southward into Panama.

The present treatment is a drastic reduction from the number of species

recognized in Smith's (1932) monograph of the genus. The representatives of
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this genus witJi connate filaments in southern Central America have been re-

ferred to M. ovata Klotzsch. Macleania ovata has been generally differentiated

nsi

lobes Macleania in-

signis supposedly had minute calycine lobes less than 1.5 mm long forming a

broadj flat sinus between adjacent lobes. There is much greater variability in

calycine lobes than was apparent in the relatively few specimens available to

Smith, and there is an apparent continuum between the extremes. Hence, there

is no way to recognize two taxa based on calycine lobes. Yeo (1967) suggested

that A/, ovata might be best regarded as a geographical subspecies of M, hisignis

but he did not make the combination. The calycine variation does not suggest

geographical subspecies since apiculate-lobed plants are found at least as far

south as Costa Rica and deltoid, larger lobed plants are to be found in southern

Mexico alonir with the aoiculate-lobed nlants.

PANAMA: Moist upper regions of Cerro Campana, 1000 m, Allen 2406 (A).

3. Macleania pentaptera Iloerold, Bot. Jahrb. Syst. 42: 299. 1909. type:

Ecuador; Sodiro 92/2 (B, not seen; photo, NY).

Epiphytic shrub; branchlets terete, glabrous or occasionally sparsely pu-

berulous when young, brownisli; root often swollen, tuberous. Leaf lAades

coriaceous, ovate, 8-12 cm long, 4-7 cm wide, glabrous to moderately puberulent

beneath, basally strongly cordate or sometimes even amplexicaul, apically

rounded or obtuse, rarely subacute, occasionally slightly revolute, pinnately

veined, the secondary veins 3 or 4 on each side, arcuately ascending and usually

originating near the base; midvein slightly impressed above and prominently

elevated beneath, the veins forming a conspicuous reticulum on both sides;

petioles thickened, ca. 3 mm long, glabrous or puberulent, rugose. Inflorescences

axillary, shortly racemose, 3-8-flowered; rachis 0.5-1 (-4) cm long; pedicels 12-

18 mm long, rugose, glabrous to minutely puberulous; bracts basal, 1-2 mm long;

bracteolcs 2, medial to supramedial, deciduous, ciliate, deltoid to ovate, 0.5-1 mm
long. Flowers with the hypanthium obscurely articulate with the pedicel,

obconical, glabrous or minutely puberulous distally, 10-13 mm long, 5-winged

to the sinuses, the wings fleshy, ca. 0.5 mm broad, projecting above the rim of

the calyx to form a coriaceous spur 1-4 mm long; calyx limb dilated, the lobes

apiculate, 0.2-0,6 mm long; corolla scarlet to orange red, green distally, cylindric,

13-20 mm long, ca. 5 mm in diameter at thickest point, slightly contracted below

the throat, externally glabrous, internally densely pilose distally with triehomes

ca. 0.5 mm long, the lobes erect, triangular, acute, ca. 3 mm long, basally 1.5

mm wide, frequently bearing a perpendicular, flesliy, oblong spur; stamens 10, 7-

8.5 mm long, about Vj as long as the corolla, the filaments connate, glabrous,

2-3 mm long, the anther sacs 5-7.5 mm long terminated by a single, elongate,

conical tubule 3-5.5 mm long opening by an introrse cleft about Vj its length;

stigma truncate, the style often slightly exserted from the corolla tube.

The range of this species has only recently been extended to include eastern

Panama; it is otherwise known only from Colombia and Ecuador.
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DARiEN: Cloud forest, Cuasi-Cana Trail between Cerro Campamiento and La Escalera

to 'Taramo," E of Tres Bocas, Kirkhride b- Duke 1303 (MO). Tres Bocas on the Rio Cuasi,

Kirkbride & Duke 1378 (MO), 1379 (MO, NY).

4. Macleania rupestris (H.B.K.) A. C. Smith, Phytologia 1: 131. 1935.—Fig.

11.

Thibaudia rupestris H.B.K. , Nov. Gen. Sp. PI. 3: 270. 1818. type: Colombia; near Loxa
and Alto de Pulla, Humboldt ir Bonpland (P, holotype, not seen; photo, NY).

Psammisia rupestris (H.B.K.) Klotzsch, Linnaea 24: 45. 1851.

P. alpicola Klotzseh, Linnaea 24: 45. 1851. type: Colombia, Moritz 1349 (B, holotype, not

seen; photo, NY).
P. glabra Klotzsch, Linnaea 24: 46. 1851. type: "in alpibus Veragnae Americae centralis/'

Warszewicz (B, holotype, not seen; photo, F, GH, NY, US).
P. costaricensis Klotzsch, Linnaea 24: 47. 1851. type: "in Americae centralis montibus,"

Warszewicz (B, holotype, not seen; photo, GH, US),
Macleania turrialhana Donn. Sm., Bot. Gaz. (Crawfordsville) 27: 339, 1899. type: Costa

Rica: Cartago; Volcan Turrialba, Pittier 7546 (US, holotype; F, GH, isotypes; photo of

holotype, NY).
A/, costaricensis (Klotzsch) Hoerold, Bot. Jahrb. Syst. 42: 268. 1909.

M. glabra (Klotzsch) Hoerold, Bot. Jahrb. Syst. 42: 268. 1909.

A/, alpicola (Klotzsch) Hoerold, Bot. Jahrb. Syst. 42: 269. 1909.

M. sodiroi Hoerold, Bot. Jahrb. Syst. 42: 302. 1909. type: Ecuador.

M. trianae Hoerold, Bot. Jahrb. Syst. 42: 303. 1909. type: Colombia.

M. irazuensis Blake, Proc. Biol. Soc, Wash. 35: 121. 1922. type: Costa Rica; Cartago, Vol-

can Irazu, Popenoc 1017 (US, holotype).

A/, racemosa Cuf., Arch. Bot. Sist. 9: 199. 1933. type: Costa Rica; Volcan Poas, Cufodontis

717 (W, holotype, not seen, photo F, GH; F, isotype).

Epiphytic or terrestrial shrub 0.6-2.0 m high; branchlcts subterete, glabrous

to rarely moderately puberulent. Leaf blades oblong to ovate oblong, rarely

elliptic, (2-)4-8(-13.5) cm long, (1.2-) 2-5 (-7.5) cm wide, basally cuneatc to

broadly rounded, apically broadly rounded to acute, marginally subentirc and

slightly revolute, usually glabrous both above and below but occasionally pu-

berulent or spreading short pubescent on the lower surface near the base, oc-

casionally sparsely punctate above; pinnately veined, the midvein slightly im-

pressed above and prominently elevated beneath, the 2-4, arcuate-ascending,

secondary veins on each side plane above and prominently elevated beneath,

reticulate veinlets also flush above and slightly elevated beneath; petioles rugose,

usually glabrous, 4-10 mm long, narrowly winged above. Inflorescences axillary

near the ends of the branches, racemose, 4-20-flowered, glabrous throughout

or occasionally moderately spreading short pubescent; rachis striate, 1-8 cm long;

pedicels striate, glabrous to pubcrulous, reddish, (7-) 10-24 mm long; bract

single, deltoid or ovate to oblong, often ciliate, 2-5 (-7) mm long; bracteoles 2,

broadly deltoid to oblong, l-2(-3) mm long. Flowers with the hypantliium

short cylindric, ca. 2.5 mm long, 4 mm in diameter, deep maroon; calyx limb

flaring, 2-5 mm long including the lobes, the lobes 5, apiculate, ca. 1 mm long;

corolla (12-) 18-22 mm long, 6 mm in diameter, cylindric urccolatc, deep red or

pinkish red, the tube contracting at the throat to ca. 3 mm in diameter, the

lobes deltoid to oblong, acute, 1.5-2.5 mm long, pale red, pink to white, ciliate;

stamens 10, 9-14 mm long, the filaments distinct, glabrous or marginally short

pilose distally, 2-4 mm long; the anther sacs basally and apically incurved, 4-7

mm long, the tubules laterally connate throughout, rarely distinct nearly to the
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Figure 11. Maclcania rupcstris- (TI.B.K,) A. C. Smith.—A. Habit (Xl).—B-C, Stamens.

B. Lateral view (x5%).—C. Ventral view (x5%). [After Wilbur b Teeri 13077 (DUKE).]

5-6

introrse clefts about %-^X> the length of the tubule; stigma truncate, the style

glabrous. Berry dark bluish black.

terp a

Rica and western Panama and from Venezuela and Colombia southward into

Peru.

A.C. Smith (1932: p. 378) in his revision of the genus MacJeania noted a slight

morphological distinction which separates the Central American M. glahra from

the South American M. nitida in the sense of Iloerld (= M, rupestris (H.B.K.)

A.C. Sm. ). His key reads as follows.

Tubules slightly shorter than the anther sacs, rarely subequal (South America) M. mpestris

Tubules slightly longer tlian the anther sacs, rarely subequal (Central America) M. glabra
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A survey of many specimens from both South and Central America failed

to demonstrate any distinction in the ratios of tubules to anther sac between

Central and South American specimens. Almost all specimens examined from

Costa Rica and Panama had anther sacs longer than the tubules which is con-

trary to the key. forty

confirms Smith's suspicion that combining the two supposed taxa is the best

course to be followed since no other consistent differences have been detected.

ciiiniQui: Cerro Punta, 2000 m, Allen 1562 (MO, NY). Summit and SW face of Cerro

Copete, 9000 ft. Alien 4901 (MO, US). Slopes of Las Cumbres near Cerro Punta, Croat

13702 (DUKE, MO). Wooded slopes on Cerro Horqueta, 1650 m, Croat 26952 (MO). 10

mi above Boquete on road to Volcan Barii, 2600 m, Croat 34826 (MO). Eastern slope of

Volcan Baru, 8 mi from Boquete, 2300-2400 m, Croat 34996 (MO). Alto Respinga and above,

2800 m, D'Arcy 9951 (MO). Potrero Muleto to summit of El Baru, D'Arcy 10163 (DUKE,

MO). Oak forest at 2400 m on E slope of Volcan de Chiriqui, David.se 6- D'Arcy 10217

(DUKE, MO, NY). Elfin forest on ridges above Potrero Muleto on Volcan de Chiriqui, 3000

m, Davidse ir D'Arcy 10258 (DUKE, MO, NY). Bajo Chorro, 6000 ft, Davidson 158 (A, F,

MO, US); Davidson 609 (F). Volcan de Chiriqui, 9000 ft, Davidson 975 (A, F, MO). Peak

of Volcan de Chiriqui, 11900 ft, Davidson 1315 (MO). Cerro Respinga on Boquete Trail,

2000-2500 m. Gentry 5930, 5947 (both DUKE, MO). La Peua Blanca cloud forest, 5500 ft,

Hagen 2001 (A, NY). Cerro Horciueta, 5800 ft, Lewis et al 550 (MO). Upland pastures

2-2.5 km E of Cerro Punta, 7150-7200 ft, Luteyn 3047 (DUKE, F, MO). Prcmontane cloud

forest along ridge E of Cerro Horqueta, 1700-1900 m, Luteyn 6 Wilbur 4592 (DUKE).

Above timberline on W side of VolcAn Baru, 3000 m, Mori ir Bolton 7343 (MO). Oak forest

2.5 km SE of Cerro Punta, Mori 6- Kallunh 5675 (MO). Bajo Crande, 1-3 km E of Cerro

Punta 2000-2200 m Nee 10027 (DUKE, MO). Volcan Chiri(iui, 3000-3371 m, Pittier 3102

(US)! Near peak Volcan de Chiriqui, 11900 ft, Terry 1315 (A, F). Boquete, EI Velo, 6150

ft, Stern et al. 2001 (US). Boquete, Finca Collins, 5800-6700 ft. Stern et al. 2024 (US).

W slope of El Baru, 6000-7000 ft, Tyson i? Loftin 5948 (DUKE, FSU, MO); Tyson & Loftin

5958 (DUKE, FSU). W slope of El Bari'i, 8000-9000 ft, Tyson ^ Loftin 6127 (DUKE, FSU).

W slope of El Baru, 1000-1100 ft, Tyson & Loftin 6147 (DUKE, FSU). 5 mi NE El

Volcan, 7000 ft, Tyson 6344 (DUKE). Cerro Punta, 6000 ft, Tyson 7026 (DUKE). Half-

way between Cerro Punta and Bambito, 5600 ft, Wilbur et al. 10891 (DUKE). W slope of

Volcan de Chiriqui, 8600 ft, Wilbur 11030 (DUKE, MO). Trail between Cerro Punta and

Quebrado Bajo Grande, 2000-2100 m, Wilbur et al. 11896 (DUKE). Steeply cut bank above

trail between Bajo Quiel and Bajo Mono 6 mi NW of Boquete, 1450 m, Wilbur et al. 12015

(DUKE). Trail along Quebrado Crande to top of Paso de Respingo on trail to Boquete,

2100-2400 m. Wilbu
Wilbu

ir Teeri 13077 (DUKE, MO). Mossy forest E of Cuadeloupe along Rio Chiriqui Viejo 2 mi

NE of Cerro Punta, Wilbur h Teeri 13101 (DUKE, MO). Quebrado Bajo Grande 2 mi E

of Cerro Punta, 6900 ft, Wilbur ir Teeri 13138 (DUKE, MO). Casita Alia, Volcan de Chiri-

qui, 1500-2000 m, Woodson et al. 817 (MO, NY); Woodson et al 976 (A, MO, NY). Loma

Larga to summit, Volcan de Chiriciui, 2500-3380 m, Woodson et al. 1070 (A, MO, NY).

Casita Alta to Cerro Copete, 2300-3300 m, Woodson i^ Schcry 356 (MO). Potrero Muleto

to summit, Volcan de Chiriqui, 3500-1000 m, Woodson I- Schery 381 (MO, NY).

12. MONOTROPA

Monotropa L., Sp. PI. 1: 387. 1753; Gen. PI. ed. 5. 183. 1754. lectotype: M
uniflora L.

Hypopitys Hill, Brit. Herb. 221. 1756.

Hypopithys Scopoli, Fl. Carniolica 1: 285. 1771. type: H. mulliflora Scop.

Fleshy herbs lacking chlorophyll, blackening in drying; tawny, reddish or

orangey to translucently white; mycorrhizal root parasites (often considered

saprophytic); flowering stems nodding at tip but erect in fruit, 1-15 flowers
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each borne in the axil of an upper more or less appressed, erose-margined bract,

the pedicels recurved, ebracteolate. Flowers (3-) 4-5 (-6) -parted; calyx of 1-5,

lanceolate, deciduous, bractlike scales; corolla eampanulate, (3-5)6-parted, the

petals erect, imbricate, scalelike, distinct, basally saccate and tardily deciduous;

stamens 8-10(-12), the filaments distinct, terete, subulate, pubescent, the outer

whorl (opposite the petals) shorter than the inner, the anthers short, kidney-

shaped, 1-locular at anthesis, opening by a single terminal slit or by ends of

a slit which may later open along its entire length; pollen grains single; nectaries

of 8-10 paired lobes between the filament bases; stigma funnel-shaped to discoid,

obscurely 4-6-lobed, the style columnar, thick, fleshy, the ovary superior, (8)10-

lobed, (4-)5(-6) loculate basally with axile placentation, 1-locular above with

4-5, bilobed parietal placentas. Capsule globose to ovoid, 8-10-gro()ved, erect,

loculicidally 4-6-valved; seeds numerous, minute, tailed.

Monotropa is a genus of perhaps only two circumpolar species, M. uniflora

L. and M. hypopithys L., both known from Central America. The genus has

usually been regarded as a saprophyte or less commonly as a parasite but tlie

studies of Bjorkman (1960) indicate that it is better considered an achlorophyl-

lous mycotrophyte in which the fungal associate is intermediate between
Monotropa and its ultimate host.

Literature
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taxonomy

1. Monotropa uniflora L., Sp. PL 1: 387. 1753. type: Virginia, Cknjfon 245
(LINN, holotype, not seen).

—

Fig. 12.

Hypopitys uniflora (L.) Crantz, Inst. Rei Herb. 2: 476. 1766.
Monotropa morisoniana Michx., Fl. Bor. Amer. 1: 266. 1803. type: Carolina, Michanx (P,

not seen).

M. morisoni Pers., Syn. PL 1: 469. 1805.

M. coccinea Zucc, Flora 15: 100. 1832. type: Mexico, Karwiuski (M, holotype, not seen).
M. coccinea var. niexicana Lange, Vidensk. Meddel. Naturhist. Dansk, Foren. K]0benhavn 7-

119. 1866.

A/, coccinea var. nicaragticnsi.s Lange, Vidensk. Meddel. Naturhist. Dansk Foren. Kj0benhavn
7: 119. 1866. Nicaragua, Oersted s.n. (C, holotype; not seen).

M. uniflora var. coccinea (Zucc.) Doniin, Abb. Bohni. Ces. Wiss. 5. 1915.
A/, uniflora var. australis (11. Andres ex Doniin) Donu'n, Abh. B(ilnn. Ges. Wiss. 6. 1915.
M. hrittonii Small, J. New York Bot. Card. 28: 7. 1927. type: Florida; Palm Beach Co

Small et al 9219 (NY, lectotype).

A/, uniflora f. rosea Fosberg, Castanea 20: 59. 1955. type: Virginia, Limbcrlost Shenan-
doah National Park, Fusherg 36143 (US, holotype).
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Figure 12. Mouofrop^ uniflora L. Habit (Xl). [After Mowhray 7.2.63 (DUKE),

North Carolina.]



104 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

Glabrous, scapose herbs, arising from perennial root masses. Scapes (5-)13-30
cm tall, 2-5 mm in diameter, terete, somewhat fleshy, striate, bracteate. Leaves
(bracts) congested both basally and distally, oblong to lanceolate, 6-16 (-20)
mm long, (2-) 3-5 (-10) mm wide, apically acute, basally rounded and sessile,

the margins entire or somewhat erose. Flowers solitary, nodding at anthcsis,

erect in fruit, perianth 5-merous; sepals 13-16 mm long, 3-7 mm wide, lanceolate,

apically obtuse or acute, the margins erose; petals 5-8, 8-16 (-20) mm long,

(4-) 5-15 mm wide, basally saccate, oblong, obovate or spatulate, apically

rounded, the margins becoming erose distally; stamens (8-) 10 (-14), alternately

slightly unequal (ca. 1 mm difference in length), the filaments terete, 11-12 mm
long, the anthers reniform, appearing peltate, ca. 2 mm in diameter; stigma
funnel-shaped, obscurely 5-lobed, 2-6 mm in diameter, the style short, thick, 2-7
mm long, 2-3 (-5) mm in diameter; ovary 5-6-locular, globose or ovoid, ca. 7
mm long, 6 mm in diameter. Capsule ca. 11 mm long; seeds 1 mm long, spindle-

shaped.

Monotropa uniflora is an often clump-forming herb, white to rose pink or

carmine in color, but drying black. It is found in the deep shade of humid
forest floors in Central America, and has been rarely collected. Nowicke (1966)
indicated that the minor differences in shape and size of pollen grains between
a single specimen from Labrador and one from Guatemala "suggests that they
may be distinct." She treated them respectively as M. uniflora L. and M. coc-
cinea Zucc, but we are following Wallace's (Wasmann J. Biol. 33: 37-42. 1975)
treatment which does not consider coccinea as distinct. A larger series of speci-

mens should be examined palynologically before acceptance of Nowicke's sug-
gestion. Wallace's map of the distribution of M. uniflora shows the species to

range widely through eastern North America and across Canada to the Pacific

Northwest. It occurs from Japan and Korea across southern China and through
the Himalayas. Its range in Latin America is disjunct from that in eastern North
America and also within Latin America since it occurs in Mexico, Central

America and Colombia.

CHmiQui: Trail from Paso Ancho to Monte Lirio, upper valley or Rio Chiriqui Vieio
1500-2000 m, Allen 1500 (MO, NY). T"

" '

(MO). E slopes of Volcan de Chiriqui, ^ , , ...^ ^^
D'Arcy 10193 (DUKE, MO). Montane forest at lower limit of oaks on steep slope about
9 km by road WNW of Boqiiete, 1870 m, Davidse ir D'Arcy 10295 (MO).

, 1200-1800
WNW of Bonnete oak

13. PERNETTYA

Pernettya Gaud., Voy. Freycinet Bot. 454. tab. 67. 1826 [1829]. nom. conserv.

type: p. empetrifolia (Lam.) Gaud. = P. purnila (L.f.) Hook.

Pcrnettia Gaud., Ann. Sci. Nat. (Paris) ser. I. 5: 102. 1825. type: P. empetrifolia (Lam.)
Gaud.

Straggly to densely bushy shrubs with depressed, sprawling to erect stems.

Leaves alternate, persistent, coriaceous or membranaceous, denticulate or serru-

late, short petiolatc. Inflorescence with flowers usually solitary in the axils of

the upper leaves or rarely in axillary racemes; pedicels bracteate, nodding,
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bibractcolate, indistinctly articulated just beneath the calyx. Flowers with the

calyx persistent with a short tube and 5 lanceolate to elliptic, acute lobes; corolla

tube urceolate, cyUndric to ovoid or subglobose, white or white tinged with pink

or rose, the lobes 5, less than Mo as long as the corolla tube, reflexed; stamens 10,

included well within the corolla, the filaments slightly dilated below, glabrous,

the anthers mostly oblong or oval, dehiscing apically by terminal pores, 2 slender

awns terminating each anther sac; stigma punctate, the style slender, cylindric,

persistent, the ovary superior, 5-loculate, usually subspheroid. Berry subglobose

to globose, somewhat fleshy and even succulent; seeds numerous, small, angular,

compressed.

This is a montane genus of perhaps 15 species. It ranges from Central

Mexico south throughout Central America and western South America to

southern Argentina and Chile. It also occurs in New Zealand and Tasmania.

Literature

:

Camp, W. H. 1939. Studies in the Ericales. IV. Notes on Ckimaphila, Gaul-

theria and Pernettya in Mexico and Adjacent Regions. Bull. Torrey Bot.

Club 66: 7-28.

Sleumer, Hermann. 1935. Revision der Gattung Pernettija Gaud. Notizbl. Bot.

Card. Berlin-Dahlem, 12: 626-655.

1. Pernettya coriacea Klotzsch, Linnaea 24: 85. 1851. type: Costa Rica,

Warscetoicz (B, holotype, not seen).

—

Fig. 13.

P. setigera Klotzsch, Linnaea 24: 85. 1851. Ti'PE: Costa Rica; "Vulcan Carthago" [Irazii],

Warscewicz (B, holotype, not seen).

P. ciliaris var. alpina Donnell Smitli, Bot. Caz. ( Crawfordsville ) 25: 148. 1898. type: Costa

Rica; Cerro de la Muerte, 3100 m, Pittier (Costa Rican herb. no. 10543) (US, holotype).

Gaultheria alpina (Donnell Smith) Sleumer, Notizblatt Bot. Cart. Berhn-Dahlem 13:207. 1936.

Shrubs erect, bushy, (0.1-) 0.2-1.2 (-3) m tall; branches moderately to densely

short puberulous, moderately or densely strigose or setose on the younger

growth but sometimes estrigillose or nonsetose. Leaves alternate, persistent,

usually with the internodes shorter than the leaves and the leaves strongly over-

lapping, ( 6- ) 12-20 ( -25 ) mm long, (3-) 5-8 (-12) mm wide, coriaceous, nar-

rowly to broadly elliptic or oblong elliptic, glabrous above, beneath glabrous

to variably strigillose with short trichomes usually restricted to the midvein but

occasionally uniformly dispersed across the surface; margins minutely crenulate

serrulate with 6-10 or more teeth on each side, thickened and drying somewhat

revolute; petioles mostly 1-4 mm long. Racemes axillary, usually puberulous

and often with strigillose trichomes, the bractlets usually several, ovate, oblong

to lanceolate, appressed, persistent, 1-3 mm long; pedicels (1-) 4-10 (-12) mm
long. Flowers with the calyx persistent, the tube 0.5-1 mm long, the lobes

lance ovate to lanceolate, 2-3 mm long, acute, minutely puberulous ciliate and

occasionally glandular denticulate, externally often minutely and inconspicuously

puberulous especially apically; corolla urceolate, white to lightly roseate tinged,

mostlv f 3.5-) 5-7 mm lonsj including the lobes, the lobes erect to reflexed, 0.8-



106 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol.. 65

FuiUHE 13. Pemetttja coriacca Klotzsch. Habit (xl). [After Wilbur ir Tceri 13334
(DUKE).]

1.2 mm long, stamens 10, less tlian % as long as the corolla, the filaments minutely

granular but glabrous, ca. 2 mm long, dilated, ca. 0.5 mm wide basally, ca. 0.1

mm wide above, the anthers oblong, reddish brown, ca. 1 mm long, dehiscing

by a terminal cleft, each sac terminated by 2 slender, straight awns ca. 0.3 mm
long; stigma ca. 0.3 mm in diameter glabrous, little wider than the persistent.
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glabrous style, the style (1.5)2-2.5 mm long, the ovary globose to subglobose,

glabrous to densely short pubescent, ca. 1.5 mm in diameter. Berry dark blackish

purple, 8-10 mm in diameter, glabrous to densely spreading short pubescent;

seeds numerous, compressed, angulate, golden, 0.4-0.6 mm long, the surface

shallowly and irregularly reticulate with elongate depressions.

The traditional taxonomic treatment of the polymorphic, highly variable

complex to which this species belongs recognized at least one species, F. ciliata

(Schlect. & Cham.) Small, from Mexico and perhaps Guatemala, a second spe-

cies, P. coriacea Klotzsch, from Costa Rica and western Panama, and a third

species, the highly variable ?. prostrata (Cav.) DC, from the South Ameri-

can Andes. This third species is sometimes attributed also to the higher peaks

of the Costa Rican Talamancas. Additional taxa have also been proposed: Camp

(1939) recognized six species from Mexico; Standley and Williams (1966) ac-

cepted two species for Guatemala and thought there might well be a third.

Standley (1938) recognized only one species from Costa Rica in spite of Sleumer's

(1935) inclusion, the otherwise South American P. prostrata var. purpurea.

Slcumer was able to separate P. ciliata from P. prostrata in his key only by

geography, admitting that the two species can scarcely be differentiated mor-

phologically. Sleumer provided no descriptions to indicate what tendencies he felt

differentiated the two supposed species. Within the extensive range of this

variable complex there is much variation in such features as habit, leaf shape,

pubescence of leaves, stems and ovaries as well as in the shape and dimensions

of the flowers. The resolution of this small but knotty problem will depend

upon intensive field study throughout the range of the complex; for the moment

we revert to the traditional treatment of the Panamanian representatives.

CHiRiQUi: Llanos on slopes of Volcan de Chiriqui along Rio Chiriqui Viejo, 1200 m,

Alleji 1006 (F, GH, MO, NY, US), 1300 m, Allen 1547 (CH, MO, NY, US). N forested face

of Cerro Copete, an E spur of Chiriqui Volcano, 8000-8500 ft, Alleii 4870 (MO, US). Sum-

mit and SW face of Cerro Copete, 9000 ft, Allen 4898 (MO, US). Llano del Volcan, Allen ir

Fairchild 3459 (Gil, NY, US). Camino a Cerro Punta cerca de 5 kms NW del Hato de Vol-

can Correa 1379 (DUKE, MO). Volcan Baru, 1 mi from Summit on upper E slopes, 3000

m, Croat 34916 (MO). Summit of El Baru, 3225-3447 m, Croat 34928 (MO). Lava flow

between El Hato and Bambito, D'Arcy 10042 (DUKE, MO). Peak between Barii and Res-

pinga, ca. 3000 m, D'Arcy 10094 (DUKE, MO). Potrero Muleto to summit of El Barii, D'Arcy

10158 (DUKE, MO), D'Arcy 10172 (MO). 11 km WNW of Boquete, ridges looking down

on Potrero Muleto, Davidse ir D'Arcy 10237 (DUKE, MO, NY). Lava flow 3 km NE of

El Hato del Volcan at base of Volcan de Chiriqui, 1500-1800 m, Davidse & D'Arcy 10334

(DUKE, MO, NY). Potrero Muleto, Volcan do Chiriqui, 10400 ft, Davidson 1012 (A, F,

MO). Lava fields near town of Volcan, 4600 ft, Duke 9221 (MO, US). Llanos between

El Hato and Cerro Punta, Ebinger 794 (MO, US). Lava flow 0,5 mi S of Bambito, Lazor

2716 (FSU, SCZ). Open grassland on lava fan 3 mi E of El Volcan, 4500 ft, Little 6072 (F,

US). Llanos of lavu outside El Hato del Volcan on road to Cerro Punta, 6000 ft, Luteyn 3052

(DUKE, MO). Sunnnit of Chiriqui Volcano, 3025-3374 m, Maxon 5348 (NY). W slopes

of Volcdn de Chiriqui, 1500 m, Mori 6- Kallunki 5690 (DUKE, MO). Savanna 1 mi S of

Bambito Partch 69-25 (MO). Around El Potrero Camp, Chiri(iui Volcano, 2800-3000 m,

Pittier 3078 (GH). Llanos del Volcan, 1120-1200 m, Seihert 322 (A). Peak of Volcan de

Chiriqui 11500 ft, Terry 1296 (F). Peak, Volcan de Chiriqui, 11900 ft, Terry 1334 (A, F).

Windswept canyon, 8 mi NE El Volcan, 8100-8400 ft, Tyson 835 (FSU, MO). 3 mi N of

El Volcan on old lava flow, 5000 ft, Tyson 5736 (FSU, MO, SCZ). W slope of El Baru,

6000-7000 ft, Tyson ir Loftin 5947 (DUKE, FSU). Top of El Baru above 11000 ft, Tyson

ir Loftin 6164, 6165 (both DUKE, FSU); Tyson 6 Loftin 6176 (DUKE, FSU). Cerro Pando,

valley of the upper Rio Chiriqui Viejo, White 17 (MO). Valley of Rio Chiriqui Viejo on
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llanos near Bambito, White 45 (NY). Lava flow NE of El Hato del Volcan near Aguacate,
1800-1900 m, Wilbur et al 10972 (DUKE, MO, NY, US). Lava field 5 mi NE of El Hato
del Volcan, Wilbur et al. 11864 (DUKE, NY, US). Lava flow between Volcan de Chiriqui
and Ccrro Aguacate, 6500-7200 ft, Wilbur i^ Teen 13334 (DUKE). Four m NE of El Hato
del Volcan, 1950 ni, Wilbur et al. 15415 (DUKE). Lava field 3 km S of Bambito and 4.2

km N of El Hato del Volcan, 1400-1600 m, Wilbur ir Lutcijn 19421 (DUKE). Potrero Muleto
to summit, Volcan de Chiriqui, 3500-4000 m, Woodson 6 Schery 380, 436 (both GH, MO,
NY). Loma Larga to sunmiit, Volcan de Chiriqui, 2500-3380 m, Woodson et al. 1046, 1093
(both A, MO, NA, NY).

14. PSAMMISIA

Psammisia Klotzsch, Linnaea 24: 42. 1851. lectotype: P. falcata (H.B.K.) Kl.

Epiphytic or terrestrial shruhs. Leaves coriaceous, plinerved or pinnately

veined, petiolate. Inflorescence axillary or terminal, subfasciculate or racemose

with few to many flowers; pedicels deciduous bibracteolate, usually witli a

sharply delineated disarticulation groove just beneath the flower. Flower with

the hypanthium short cylindric or campanulate, the limb erect or spreading; calyx

lobes (2-4)5, ovate or triangular, apiculate or acute; corolla subcyhndric,

elongate urceolate or subglobose, 5-lobed, the lobes triangular and subacute;

stamens(8)10(12), equal, often nearly as long as the corolla, the filaments dis-

tinct or connate, the anthers inserted dorsally near the base, firm, stout with

strongly granular thecae, the tubules distinct, V* to about as long as the anther

sacs, opening by elongate introrse clefts, the connectives either all laterally and
distally 2-spurred or alternately spurred and spurless (rarely spurs obscure or

lacking), the spurs either acute and conspicuous or rounded and not very

apparent; style filiform and often exserted. Fruit a leathery berry.

This genus consists of approximately 55 species ranging from Costa Rica

southward into Bolivia and eastward to French Guiana and Trinidad.

a. Leaves pinnately veined.

b. Leaves 24 cm long or less and 4-times as long as wide or less 2. P. darienemis
bb. Leaves 25 cm long or more and (5-)6-times as long as wide or more

aa. Leaves plinerved.
4. P. panamensis

c. Corolla less than 10 mm long; stamens 4-5 mm long; filaments 1-2.4 mm long,

distinct; tubules 1-1.5 mm long; disarticulation groove beneath hypanthimn
lacking — '. 3. p. dolichopoda

cc. Corolla 20 mm long or longer; stamens 8 mm long or more; filaments 3 mm
long or longer, connate or rarely distinct; tubules 2-4.5 mm long; disarticulation

groove beneath hypanthium sharply delineated.

d. Rachis of inflorescence 2 cm or longer; anthers including tubules 5.5 mm
long or more; calyx lobes ovate or oblong ovate, apiculate, 1-3 mm long

___ 1. p. columhiensis
dd. Rachis of inflorescence 1 cm long or less; anthers including tubules (5-)7

mm long or less; calyx lobes triangular, acute, ca. 1.5 mm long .. 5. P. ramiflora

1. Psammisia columhiensis Iloerold, Bot. Jahrb. Syst. 42: 303. 1909. type:

Colombia, Lehmann 4452 (B, holotype, not seen).

Shrub 1-2 m tall, often becoming vinelike with branches scrambling to

7 m; branches terete or subterete, smooth or striate, glabrous or minutely pu-

berulous, reddish or grayish brown when dry. Leaves chartaceous or sub-
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coriaceous, oblong, elliptic or lance elliptic, 9-14 cm long, 2-4.5 cm broad,

basally cuneate and decurrcnt on the petiole, apically long acuminate, entire,

glabrous, 3-5-plinerved, the midrib and the lateral nerves slightly impressed or

raised above, conspicuously raised beneath, the veinlets impressed or more

frequently raised above, raised and usually conspicuous beneath; petioles 4-6

mm in diameter, glabrous, dark reddish brown. Inflorescence

;e, 8-12-flowered; rachis subterete or bluntly angled, glabrous,

iral bracts ovate, acute to acuminate, 2-3 (-6) mm long, 1-1.5

5-2

mm wide, glabrous, marginally scarious; pedicels cylindric, glabrous, 10-20

mm long and 1-1.5 mm in diameter, lengthening to 40; bracteoles 2-3 (^) mm
long, similar to the floral bracts. Flowers with the hypanthium glabrous, cam-

panulate, slightly rugose, 2-3 mm long, the calyx limb 2-4 mm long including

the lobes, the lobes ovate or oblong ovate, apiculate, 1-3 mm long; corolla

cylindric, narrowed at the throat, glabrous, 22-27 mm long, 5-7 mm in diam-

eter, the lobes oblong, acute or obtuse, ca. 2-3 mm long; stamens 10, 8-13

mm long, the filaments connate (rarely loosely united in Ecuadorian material)

into a distally ciliate tube 3-4 mm long, the connective conspicuously spurred

(Panama-Colombia) or seemingly unspurred (Ecuador); the anthers 5.5-11

mm long including the tubules, the thecae slightly glandular, the tubules 2.5-4.5

mm long, dehiscing by clefts 1.5-2 mm long; style

anthesis. Berry not seen.

The range of Psammisia columlnensis extends from Darien through central

and western Colombia to Azuay, Ecuador. The species is characterized by

narrow, few-nerved leaves, elongate inflorescences and connate filaments. The

few specimens from this wide range show considerable variation and much ad-

ditional material is needed before a satisfactory circumscription of the species

can be made. The material from Panama is incomplete, being vegetatively

inflo

lensis

fl

fl

common species of Costa Rica and central and western Panama. The two species

are closely related, however, and are in need of closer study.

DARiix: Rain forest, Cana-Cuasi Trail, Chipigana District, 5500 ft, Terry 1578 (F).

Mori2. Psammisia darienensis Luteyn & Wilbur,^ type: Panama, Gentry &
14024 (MO, holotype).

Epiphytic vine, glabrous throughout except for the filaments; twigs bluntly

angled becoming subterete, smooth or slightly striate, brown or grayish brown

when dry. Leaves subcoriaceous, elliptic to lance elliptic, 16-22 cm long, 6-9

® Psammisia darienensis Luteyn & Wilbur, sp. nov. Frutex epiphyticus. Folia elliptica vel

lanceolato-elliptica, 16-22 longa et 6-9 cm lata. Racemi axillares, 8-9 floribus. Pedicelli

9-12 mm longi. Calyx 6-6.5 mm longus; lobis 2.5-2.7 mm longis. Corolla cylindrica 7 mm
longa. Stamina 10, 6 mm longa; filamentis 1.5 mm longis, pubescentibus; antheris 5.5 mm
longis basi rotundatis.
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cm wide, hasally broadly obtuse or cuneate, shortly decurrent, apically short

acuminate, entire, brown when dry, pinnately nerved, the midrib plane or

slightly impressed above, conspicuously raised beneath, the 5-7 lateral nerves

slightly raised on both the surfaces, anastomosing near the margins, the veinlets

slightly raised on both the surfaces; petioles subterete, flattened dorsally, 4-7

mm long, 2 mm in diameter. Inflorescences axillary, solitary or paired, racemose,

8-9-flowered; rachis subterete, bluntly angled, 5-7 mm long; floral bracts per-

sistent, coriaceous, ovate lanceolate, acuminate, 2-2.5 mm long, 1.5 mm broad,

minutely toothed or glandular fimbriate; pedicels cylindric, striate or ribbed,

sHghtly expanded distally, 9-12 mm long, ca. 0.75 mm in diameter; bracteoles

sub-basal, similar to floral bracts but 1.5 mm long, 1 mm broad. Flowers
slightly beyond anthesis with the hypanthium and the calyx 6-6.5 mm long, the

calyx lobes erect, triangular, acute, 2.5-2.7 mm long, the sinuses acute; corolla

subcylindric, ca. 7 mm long, 3.5-4 mm in diameter, the lobes triangular, obtuse,

1-1.2 mm long, reflexed at anthesis; stamens 10, conical, 6 mm long, the fila-

ments distinct, ca. 1.5 mm long, 0.75 mm wide, sparsely pilose on the inner sur-

face of the distal half, coarsely ciliate onto the connective margins which become
indistinct at the base of the tubules, the connectives neither spurred nor callose

thickened, the anthers ca. 5.5 mm long including the tubules, the thecae weakly
granular, rounded and broadest at the base, not incurved, the tubules straight, 2-

2.3 mm long, dehiscing the length of the tubules by an elongate cleft; style not
seen. Berry reportedly turning red.

This new species is most closely related to Psammisia idalima A. C. Smith
which is known only from Ecuador. The two species differ in numerous minor
features, which, when combined with their separate ranges strongly suggest
distinct entities. Psammisia darienensis possesses shorter pedicels (9-12 mm,
not 12-20 mm), larger stamens (including longer filaments, anthers and tubules),

pubescent filaments and connectives and a dehiscence cleft extending the length
of the anther tubule. Also, the shape of the anther is different, the theca-tubule

junction being straight in P. darienensis, and distinctly geniculate in P. idalima;

the base of the theca is rounded and not incurved in the new species, while
it is tapered and incurved in P. idalirrm. Psammisia darienensis also lacks the

persistent bracts at the base of the inflorescence which are characteristic of

P. idalima.

DARiKN: Top of W ridge of Ceno Tacarcuna, elfin forest and transition between elfin
forest and lower montane wet forest, 1800-1850 m, Gcitnj 6- Mori 14024 (MO).

3. Psammisia dolichopoda A. C. Smith, Contr. U.S. Natl. Herb. 29: 368. 1950.

type: Colombia; Cauca, Haught 5199 (US, holotype; photo NY).

Epiphytic shrub, glabrous except for filaments, mature stems and twigs of

the new growth terete or subterete, striate, reddish brown when dry. Leaves
elliptic, subcoriaceous when dry, (5-)cS-14 cm long, (2-)3-5 cm wide, basally cu-

neate or obtuse, short attenuate, apically long or short acuminate, weakly 5(-7)-
plinerved, the midrib, the lateral nerves and the veinlets weakly raised above,

Infl

4-5 mm long, 1-2 mm in diameter.

5-8(-10)-flowered; rachis subterete or
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.5-4

floral

5-1
(20-) 25-30 mm long at anthesis, lengthening to 40 mm post

bracts and the bracteoles minute, ovate, acute to acuminate, C

fimbriate. Flowers with the hypanthium and calyx 5-5.2 mm long, obscurely

articulate with the pedicel but without a clearly marked groove; the tube

cylindric or shghtly ribbed, ca. 3 mm long, 5 mm in diameter, tlie limb cam-

panulate, 2.2-2.5 mm long including the calyx lobes, the lobes short-triangular,

ca. 1.2 mm long, the sinuses broadly rounded or flat; corolla subglobose to

urceolate, coriaceous, green when fresh, 5.5-6 mm long, 4-5 mm diameter, the

lobes triangular, acute, ca. 1.2 mm long; stamens 4-5 mm long, without spurs

but the connective broadly callose thickened, the filaments distinct, 1-2.5 mm
long, 0.8-1 mm wide, attached to the upper part of the anther sac, ciliate or

5-4

5-0

lar, 2-3 mm long, tubules 1-1.5 mm long, dehiscing by elongate pores

7 mm long; style inserted, 4 mm long. Mature herry not seen.

The extension of the range of P. dolichopoda from the type locality in wet

montane forest (2,500 m) to the tropical moist forest of the El Llano-Carti

area is surprising. typ

lection in seemingly insignificant characters, e.g. rachis 6-8 cm long and corolla

7-9 mm long in the type collection vs. rachis 1..5-4 cm long and corolla 5.5-6

mm long in the Panamanian material.

PANAMA: El Llano-Carti Road, 7-12 km from Intcramerican Highway, 360-410 m, Croat

25160 (DUKE MO), 26062, 26076; D'Arcy 1060G; (all MO). Dressier 4674 (DUKE);

Gentry 5798 (DUKE, MO); Mori 7752 (DUKE, MO); Mori ir Kalhmki 2301, 2903, 4714

(all MO), darien: Ascent of Cerro Pirre from Rio Pirre S of El Real, 750-1030 m, Duke

5323 (MO). Cloud forest and mossy forest, Cerro Pirre, 2500-4500 ft, Duke ir Elias 13764

(DUKE, MO).

4. Psammisia panamensis A. C. Smith, x\nn. Missouri Bot. Card. 28: 440. 1941.

type: Panama: A??en 2152 (A, holotype).

Epiphytic shrub 0.5-1.0 m high, glabrous throughout except for the filaments;

branchlets thick, terete. Leaves coriaceous when dry, oblong lanceolate to

narrowly elliptic, 26-37 cm long, (3..5-)5.5-9.3 cm wide, basally cuneate, apically

acute to gradually acuminate, entire and narrowly revolute, pinnately nerved,

the midvein and the principal veins moderately elevated above, prominently

8-12

3-4 mm in diameter. Infl

6-10

8-12 a

5-3

with 2 submedial, often toothed bracteoles 1.5-2 mm long. Flowers with the

hypanthium and the calyx broadly campanulate at anthesis, 7-8 mm long, 5-7

mm in diameter at its summit, clearly disarticulating from the pedicel by a

delineated groove, the calyx limb slightly coriaceous, suberect, ca. 3rply

mm long including the lobes, the calyx lobes deltoid, acute, 2-2.5 mm long,

basally 2-3 mm wide; corolla glabrous, somewhat fleshy, truncately conic at
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anthesis, 6-10 mm long, at tlie base 5-8 mm in diameter, contracted apically, the

lobes 5, deltoid, acute, 1-1.2 mm long and wide; stamens 10, the filaments

submembranaceous, distinct, ligiilate, 1.5-2 mm long, puberulent ciliolate, apically

tapering, the connectives either alternately obscurely 2-spurred and spurless or

all spurless, the anther sacs rigid, 3.5-4 mm long, the base conspicuously in-

curved each with 2 cylindric-conical, connate tubules 1.5-2 mm long which
dehisce introrsely by elongate oval clefts about as long as the tubules; stigma ca.

0.5 mm in diameter when receptive. Mature berry not seen.

This species is known only from the wet montane forests of central and
eastern Panama.

cocle: Hills N of El Valle de Anton, 1000 m, Allen 2152 (A), darien: Cloud forest
and mossy forest, Cuasi-Cana trail between Cerro Campamiento and La Escalera to "Paramo"
E of Tres Bocas, Kirkhride I- Duke 1273 (MO). Lower montane rainforest, N slopes of Cerro
Pirre, 700-950 m, Mori ir Kallunki 5477 (DUKE, MO), panama: Cerro Jefe, Croat 14441
(MO). Primary forest, Caiupo Tres, 3 km NE of Altos de Pacora, 500-800 m, Croat 22752
(MO). Cerro Jefe, 4.6 km beyond peak on road to Altos de Pacora, 600 m, Croat 35908 (MO).
Altos de Pacora, 20-24 km NE of Cerro Azul, Dressier 4612 (DUKE, MO). Cerro Jefe, near
Rio Indio, 2100-2200 ft, Dtikc 15211 (MO). Secondary cloud forest, summit of Cerro Jefe,
Dwijer et al. 5045 (MO). Road beyond Cerro Jefe, Foster 1486 (DUKE). Top of Cerro Jefe,
Gentry 4871 (DUKE, MO). Cloud forest. Altos de Pacora, 680-710 m, Kennedy ir Dressier
3512 (F). Premontane rainforest, 5-10 km NE of Altos de Pacora, 750 m, Mori 6- Kallunki
4966 (MO). Cana, 5000 ft, Williams 966 (NY), veraguas: Primary forest on Caribbean
slope above Rio Primero Brazo 5 mi NW of Santa Fe, 700-1200 m, Croat 23138 (DUKE,
MO). 2.6 km from Escuela Agricola Alto de Piedra, NW of Santa Fe, Mori <b Kallunki 4741
( MO )

.
Lower montane wet forest 6-7 km W of Santa Fe on new road past agriculture school

Nee 9874 (MO).

5. Psammisia ramiflora Klotzsch, Linnaea 24: 44. 1851. type: "in locis alpes-

tribus Veraguae Americanae centralis," Warscewicz (B, holotype, not seen;

photo F, GH, NY).—Fig. 14.

P. symphystemona Donnell Smith, Bot. Gaz. ( Crawfordsville ) 20: 291. 1895. type: Costa
Rica: Prov. de Alajnela: Mariposa, 5500 ft, Cooper 5842 (US, holotype; GH, US, iso-
types; photo, NY).

Usually epiphytic shrubs with slender, terete, glabrous branchlets. Leaves
oblong or ovate oblong, 8-19 (-27) cm long, 3-7 (-11) cm wide, basally cuneate

2-4

nerves
slightly above the base and ascending near the margins, the midvein slightly im-
pressed or flush above and prominently elevated beneath, the veinlets conspicu-
ously reticulate and elevated on both the surfaces but especially so beneath;
petioles rugose, (3-)5-12(-17) mm long, glabrous, narrowly winged above. Inflo-

rescence axillary, subfasciculate or short racemose, 4-15-flowered, the rachis less

than 1 cm long, in fruit 1-4 cm long, glabrate throughout; pedicels slender, stri-

ate, 8-25 mm long, each subtended by an oblong or triangularly deltoid, persis-

tent bract (l-)3-4 mm long and with 2, usually supramedial, deltoid, persistent

bracteoles 1.5-2.5 mm long. Flowers with the hypanthium subcylindric or

broadly obconic, ca. 3 mm long, 2.5 mm in diameter at the summit, glabrous; thp

5-4

6-10
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Figure 14. Psanunisia rmuiflora Klotzsch.—A. Habit (x%)-—B. Inflorescences (X%).
—C-D. Stamens.—C. Lateral view (x3).—D. Ventral view (X3). [After Utley & Utley

4453 (DUKE), Costa Rica.] !

mm in diameter medially and near the base, contracted above to 4-5 mm in

diameter before the elongate throat, the throat often with appressed glandular

trichomes 0.1-0.4 mm long^ the corolla lobes oblong, 2.5-3.5 mm long; stamens

10 (or in the rare 6-parted flowers, 12) 8-10 mm long, the filaments mem-
branous, brown, 3.5-4.5 mm long, connate for their entire length or sometimes

lightly coherent near the base or completely separate and leading into the con-

nectives, the connectives narrow, ciliate with trichomes ca. 0.2 mm long, distally

and alternately unequally 2-spiirred, the anther sacs 3-3.2 mm long opening into

pairs of tubules, the tubules, cylindric conic, 2-3 mm long, weakly coherent or

\
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distinct to tlie base, opening introrsely by oval clefts abont % as long as the

tubules; stigma truncate, the style exscrted, 32-37 mm long, glabrous. Berry

subglobose, 8-10 mm high, 10-13 mm in diameter.

This species, known only from Costa Rica and Panama, exhibits more varia-

tion than one would expect even in as variable a group as the thibaudioid

ericads. The Chiriqui specimens all closely match the numerous Costa Rican rep-

resentatives which mainly occur about the Meseta Central and especially in the

Cordillera Central. Those specimens from the vicinity of Santa Fe in Veraguas

have filaments ranging from weakly coherent to completely separate and their

leaves seem more coriaceous with a slightly different venation pattern from

the populations from Costa Rica and Chiriqui. Tlie specimens seen from Code
all have separate filaments. Specimens from Panama and Darien all seemingly

have connate filaments but with leaves slightly different from those from Costa

Rica and Chiriqui both in texture and venation.

CHiRigui: Trail from Paso Anclio to Monte Lirio, upper valley of Rio Chiriqui Viejo,

1500-2000 m, Allen 1503 (GH, MO, NY, US). Cloud forest 1-2 km N of Las Nubes and
W of Cerro Punta peak, 5 km NW of Cerro Punta, 2000-2200 m, Almcda 1536 (DUKE).
Rich cloud forests, Las Nubes, 5.5 km NW of Rio Chiriqui Viejo, 2200 m, Busey 665, Croat

26447 (both MO). Cerro Colorado Copper Mine Development, 28 mi above San Felix, 9-10
mi above turnoff to Escopeta, 1200-1500 m, Croat 33197 (MO). Wet river gorge, Rio Chiri-

qui Viejo above town of Cerro Pimta, 6000-8000 ft, D'Arcy 6580 (MO). Bajo Chorro, Boquete,
Davidson 59 (A, F, MO, US). Rain forest, Bajo Chorro, 6000 ft, Davidson 606, 607 (both

F). Slopes of Cerro Punta, 2000 m, Gentry 5865 (DUKE, F, MO, NY). Rain forest, Cerro
Horqvreta, 6500 ft, Hagen 2026 (A, NY). Premontane forest between Pinola and Quebrada
Hondo on Chiriqui Trail towards summit, Kirkhride 6- Duke 897 (MO, NY). Cloud forest

below Divide on Chiricjui Trail, Kirkhride h- Duke 965 (MO, NY). Las Nubes, 2.7 mi NW
of Rio Chiriqui Viejo W of Cerro Punta, 2200 m, Liesncr 298 (DUKE, MO). Above Las
Nubes, NW of Cerro Punta, 1900-2100 m, Lufcyn 3803 (DUKE); Mori ir Bolten 7252
(DUKE, MO). Finca Collins, Boquete, 5800-6700 ft, Stern, Eyde ir Ayensu 2025 (MO, US).

Between Bajo Quiel and Bajo Mono 6 mi NW of Boquete, 1450 m, Wilbur et al. 12016
( DUKE ) . Mossy forest, 7000 ft, E of Guadeloupe along the Rio Chiri(]ui Viejo 2 mi NE of

Cerro Punta, Wilbur ^ Teeri 13100B (DUKE, MO). Wet mossy forest 7500 ft on NW side

of Cerro Punta beyond Las Nubes, Wilbur ir Teeri 13221 (DUKE, F, LL, MICH, MO, PMA).
cocle: Hills N of El Valle de Anton, 1000 m, Allen 2192 (A, MO), 2337 (MO). Trail to

Cerro Pilon WEPCOR weather station, 1 km from top, 900 m, Correa 47 (FSU, SCZ). Cloud
forest at La Mesa above El Valle, Croat 13409 (MO). La Mesa above El Valle, 800 ni, Croat
25347 (DUKE, MO). Road past Furlong's Finca due N of Cerro Pilon, 880 m, Croat 37551
(MO). Cloud forest on slopes of Cerro Pilon near El Valle, 700-900 m, Duke 12130 (MO).
Cloud forest, El Valle, 800-1000 ni, Duke 13204 (MO). Foothills of Cerro Pilon near El
Valle, Duke 6 Correa 14691 (MO). Between Cerro Pilon and El Valle, 700-900 m, Duke 6-

Dwyer 13948 (DUKE, MO). El Valle, Dwyer 1936 (MO). Cerro Pilon, Dwyer 8354 (MO,
NY). 8.5 mi from El Valle toward La Mesa, Dwyer 10535 (MO). El Valle de Anton at the

foot of Cerro Pilon, ca. 2000 ft, Dwyer i^ Correa 8008 (DUKE, MO, SCZ). Cerro Gaital,

Caracoral, 2700 ft, Dicycr ir Correa 8911 (MO). Cerro Pilon, 2700 ft, Divyer I- Lallathin

8649 (MO). Summit of Cerro Pilon above El Valle de Anton, 2700 ft, Dwyer ct al. 4514
(MO). 2.5 mi W of El Valle. Gentry & Dwyer 3614 (DUKE, F). La Mesa above El Valle,

1000 m. Gentry 5654 (MO). La Mesa, N of El Valle, 1000 m. Gentry 6824 (DUKE, MO).
Cloud forest, La Mesa, 800 m, Kennedy et al. 2089 (DUKE, MO). Cerro Caracoral, elfin

forest, Kirkhride 1103 (MO). Cloud forest 6 mi N of El Valle de Anton, 1000 m, Luteyn
1158 (DUKE). La Mesa, 2.8-3.4 mi NW of El Valle de Anton, 850-900 m, Luteyn 4071
(DUKE). Road 8 mi N of El Valle de Anton, Luteyn 6 Kennedy 1725 (DUKE). La Mesa
4 km N of El Valle, 875 m, Nee h Dwyer 9140, Nee ir Dwyer 9148, Nee ir Dwyer 9625 (all

MO). Cloud forest, along road from El Valle to La Mesa, 2400-2600 ft, Spellman et al. 584
(DUKE, MO). Near El Valle de Anton, Stockwell (DUKE). Above El Valle on road to

La Mesa, 2500 ft, Tyson 6935 ( PMA ) . El Valle de Anton, near La Mesa, 5 mi N of El Valle,

Wilbur iLr Luteyn 11747 (DUKE). 1000 m on La Mesa below the N rim, WiJhur et al 11153
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(DUKE, F, MO. NY, PMA, US). La Mesa 3 km N of El Valle de Anton, 850 m, Wilbur et al.

15631 (DUKE, MO). N rim of El Valle de Anton near Cerro Turega, 650-700 m, Woodson 6-

Schery 184 (MO, NY), colon: Trail at end of Santa Rita Ridge Road, 600-800 m, Mori ir

Crosby 6432 (MO), darien: Cerro Pirre, Bristan 614 (MO). Trail from Pucuro to Cerro Mali,

near La Laguna, ridge between Pncuro and Tapalisa Rivers, 820-840 m, Gentry 6- Mori 13553

( MO ) . Cloud forest and mossy forest, Cuasi-Cana Trail between Cerro Campamiento and La

Escalera to "Paramo," E of Tres Bocas, Kirkhride <Lr Duke 1327 (MO, NY). N slopes of Cerro

Pirre, 700-950 m, Mori ir Kalhinki 5475 (MO). Panama: Despues de La Eneida, 750 m,

Correa et al. 805 (DUKE, F, MO, PMA). Camino de Llano a Carti, 400 m, Correa et al. 1889

(DUKE, MO, PMA). 6 mi above Coofy Lake on road to Cerro Jefe, Croat 15217 (MO).

Primary forest along newly cut road from El Llano to Carti-Tupile 12 mi above Panameriean

Highway, 200-500 m, Croat 22855 (MO), 22865 (DUKE, MO). Summit of Cerro Jefe,

Dwyer ct al. 5026 (DUKE). Cerro Azul, 3000 ft, Goldman 1870 (US). 14-17.5 km on road

from El Llano to Carti-Tupile, 200-500 m, Kenncdii 2498 (F, MO, NY). Lowland cloud

forest, between Cerro Azul and Cerro Jefe, 1000 m, Lutetjn 3202 (DUKE, NY), 3210 (DUKE).

Top of Cerro Jefe, 3000 ft, Ltitcyn 6 Kennedy 3970 (DUKE). El Llano-Carti Road, 18.8 km
from Interamerican Highway, 350 m, Mori 6- Kalhinki 5133 (DUKE, MO). Ridge rrmning

NE of summit of Cerro Jefe, 1000 m, Mori 6 Kalhinki 6096 (DUKE). El Llano-Carti Road,

12.7 km from Interamerican Highway, 350 m, Mori et al. 4684 (MO). Top of Cerro Jefe,

3140 ft, Tyson 3587 (FSU, MO, SCZ). Cerro Jefe, Witlicrspoon 8549 (MO), veraguas:

Forested slopes of Cerro Tute, near Santa Fe, 3000 ft, Allen 4353 (MO, US). 5 mi W of

Santa Fe on road past Escuela Agricola Alto Piedra on Pacific side of divide, 800-1200 m,

Liesner 881 (DUKE, MO). Santa Fe, subiendo Cerro Tute, Mendieta 573 (PMA). 8.8 km
from Escuela Agricola Alto de Piedra, Mori 6 Kallunki 3230 (DUKE, MO). Forest 6-7 km
W of Santa Fe on new road past agriculture school, 2900 ft, Nee 9794 (DUKE, MO).

15. SATYRIA

Satyria Klotzsch, Linnaea 24: 14, 21. 1851. lectotype: Satyria warszewiczii

Klotzsch.

Epiphytic or terrestrial shrubs. Leaves alternate, coriaceous, usually pli-

nerved but rarely pinnately veined, petiolate. Inflorescence terminal or axillary,

often cauliflorous, racemose or subfasciculate with few to many, often pendent

flowers; pedicels minutely bibracteolate, each subtended by a small bract.

Flowers with the hypanthium subglobose to shortly campanulate, a sharply

delineated disarticulation groove at its juncture with the pedicel, the calyx limb

flaring or spreading, the lobes (3-4)5, ovate to triangular or merely apiculate;

corolla cylindric to narrowly vasiform, the lobes 5, triangular to narrowly oblong,

acute; stamens 10 of alternately unequal lengths, shorter than the corolla and

usually only about Va as long, the filaments equal and firmly connate into a

monadelphous tube for more than half their length, membranous to thinly

coriaceous, the anthers dorsally attached near their bases, the anther sacs

subcoriaceous, firm, alternately unequal in length and dimorphic with slightly

granular thecae, the flaring tubules not sharply differentiated from the anther

sacs, opening by oblique clefts; stigma usually truncate, the style filiform and as

long as the corolla or slightly exscrted, the ovary inferior.

Satyria is a well-marked, largely montane genus of approximately twenty

five species ranging from southern Mexico to Bolivia and cast to French

Guiana.

a. Hypanthimn and corolla densely puberulous; filaments glabrous; corolla 10-13(-16)

mm long ^-- !• S. allenii

aa. Hypanthium and corolla glabrous; filaments eiliate; corolla (15-) 17-28 mm long

2. S. warszewiczii
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1. Satyria allenii A. C. Smith, Ann. Missouri Bot. Card. 28: 451. 1941. type:

Panama: Allen 2367 (A, holotype).

Epiphytic, much branched shrub or woody vbie with branches to 2.5 m long;

branchlcts thick, subterete, angled when young, somewhat cinereous. Leaves
coriaceous, glabrous, elliptic oblong (4-) 6-10 (-16.5) cm long, (2-)3-6(-10) cm
wide, basally acute, cuncate or rounded, apically cuspidate, the obtuse acumen to

4 mm long, entire, the margin often conspicuously recurved, 5-plinerved, the in-

terior veins often originating 1-2 cm above the base, with the midvein impressed

above and prominently elevated beneath; petioles rugose, glabrous, thickened,

6-10 mm long. Inflorescences borne on leafless branches, shortly racemose, 2-6

flowered, the rachis slender, glabrous, 6-10 mm long; pedicels "coral pink,

slender, distally shghtly swollen, whitish puberulent, (6-) 9-12 mm long, the

bract oblong ca. 1.5 mm long, usually submedial but occasionally medial or

supramedial, the bracteoles 2, inconspicuous, narrowly triangular, appressed,

1.5-2 mm long. Flowers with the hypanthium "coral pink," 1-2 mm long and 1-2

(-3) mm in diameter, externally densely spreading puberulent with whitish, per-

sistent trichomes 0.2 mm long; calyx limb spreading erect, ca. 2 mm long, slightly

fleshy, the lobes 5, deltoid, acute, ca. 1 mm long, 2.5 mm wide; corolla "coral

pink" but distally pure white, densely spreading pubcrulous throughout, fleshy,

cylindric, 10-13(16) mm long, 2-3 mm in diameter basally and at the throat,

the lobes 5, acute, ca. 0.7 mm long, 1.3 mm wide; stamens 10, alternately 4 mm
long and 4.5 mm long, the filaments glabrous, united in a pale, membranaceous
tube 2.5-4 mm long, the anthers alternately 2-3 mm long and 2.3-3.8 mm long,

the tubules opening by broad clefts ca. 0.6 mm long; stigma minute, subpeltate,

the style slender, 1-2 mm longer than the corolla or equalling it. Berrtj (4-) 5-7

(8) mm in diameter, 3-4 mm high, capped by the inflexed, acutely deltoid

calyx lobes and with a markedly swollen basal enlargement 3-5 mm in diam-

eter just beneath the disarticulation groove.

cocle: Hills N of El Valle, 1000 m, Allen 2335 (A), 2336 (MO). La Mesa N of EI
Valle de Anton, 1000 m, Allen 2367 (A). El Valle de Anton, 1000 ni, Allen 3415 {¥, Gil,
US). Trail beyond La Mesa towards Los Llano, 800-860 ni, Luteyn 3167 (DUKE). La Mesa
below the N rim on forested slopes, Wilbur 11152 (CAS, DUKE, F, GH, LL, MICH, MO,
NY, PMA, US, WIS). PANAMA: Cerro Jefe, Busey ir Croat 275 (DUKE, MO); Correa 716
(MO); Croat 13029 (DUKE, MO); Croat 13080 (DUKE, MO); Duke 8174 (MO), 93.97
(MO, US), 9426 (MO); Dwyer et al 5026 (DUKE, MO); Dwyer et al 7275 (MO); Dwyer
8256 (MO); Gentry I- Dwyer 3423, 3496 (both DUKE, MO); Gentry ir Mori 13435 (DUKE,
MO); Liesner 583 (DUKE, MO). Cerro Campana, 850 m, Liesner 599 (DUKE, MO). Cerro
Jefe, 1000 m, Luteyn 6 Wilbur 4656 (DUKE); Man.s 6- Dressier 697 (MO). Cloud forest,

Cerro Campana, ca. 10 km SW of Capira, Mori ir Kalhinki 3582 (DUKE, MO). Cerro Cam-
pana, rainforest above Su Lin Motel, Porter et al 4208 (MO). E slope of Cerro Jefe, 2700
ft, Tyson 3380 (GH, MO, SCZ); Tyson 3530 (MO, SCZ). Cerro Campana, 2500 ft, Tyson
5327 (FSU, MO, SCZ). Slopes of Cerro Jefe beyond Cerro Azul 5.5 m on road to La Encida,
Wilbur & Teeri 13644 (CAS, CR, DUKE, F, GH, LL, MICH, MO, NY, PMA, UC, US, WIS).
Wind-swept mossy crest, slopes of Cerro Campana, 2700 ft, Wilbur ir Weaver 11294 (DUKE).
Slopes of Cerro Jefe beyond Cerro Azul, Wilbur ir Weaver 11376 (DUKE).

2. Satyria warszewiczii Klotzsch, Linnaea 24: 22. 1851. type: Panama (?),

"in Veragua," Warszeicicz (B, holotype, not seen).

—

Fig. 15.

S. clonantha Klotzsch, Linnaea 24: 22. 1851. type: Panama (?), "in Veragua," Warsze-
icicz s,n. (B, holotype, not seen).
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Riedclia warszewiczii (Klotzsch) Kuntze, Rev. Gen. Pi. 2: 384. 189L
R. donantha (Klotzsch) Kuntze, Rev. Gen. Pi. 2: 384. 1891.

Epiphytic or terrestrial straggly shrub ) branches 1-2.5(4) m long, stout,

terete, glabrous, grayish to brown or reddish brown. Leaves oblong, ovate ob-

long, lance oblong or elliptic, (6-)10-25(-29) cm long, (2-)4-10(-14) cm wide,

basally cuneate, rarely rounded, apically acute to acuminate, entire, slightly rev-

olute, chartaceous to coriaceous, glabrous or rarely inconspicuously glandular

strigillose beneath, trichomes 0.2 mm long or less, drying reddish brown; 3-(5)-

plinerved, the midvein and the principal paralleling veins either impressed or

slightly elevated on the upper surface and prominently elevated beneath, the

veinlets drying reticulate shghtly elevated on both the surfaces. Inflorescences

often numerous, pendent, usually cauliflorous, either arising from a low padlike

mound or shortly racemose, 3-10 (-30) -flowered; rachis striate, glabrous, 5-15

(^0) mm long; glabrous or rarely sparsely puberulent, terete, often distally swol-

len, 8-20(-25) mm long; bract basal, inconspicuously cihate, triangular, (1.8-)

2-3 (-4) mm long, bracteoles 2, alternate, narrowly triangular, acute, incon-

spicuously ciliate, 1-1 .5 (-2) mm long. Flowers with the hypanthium glabrous,

coriaceous, campanulate, occasionally slightly enlarged at the base. 1.5-2.5 mm
high, 3-4.2 mm in diameter at anthesis, the calyx limb drying thinly cori-

aceous, nearly truncate, slightly flaring, 1.5-2.2 (-3.0) mm long including the

lobes, the lobes minute, apiculate; corolla usually carnose but often drying as

though thinly textured, cylindric or tapering to the slightly flaring throat,

occasionally thin waisted with a somewhat swollen base and distally flaring,

(15-) 17-28 mm long, mostly (2-)3-5 mm in diameter, usually bright red for

the basal % and apically white, the lobes acute, oblong, 1-2 mm long; stamens

10, staminal tube 1.5-2 (-3.0) mm long glabrous the free portion of the anthers

ciliate, the thecae alternately 3.8-5 mm long and 4.8-6 mm long, dehiscing by

oval clefts 1.8-2.5 mm long; style 18-30 mm long and usually exserted 2-3

mm beyond the corolla, long persisting. Berry often glaucous, 5-6 mm high,

7-8 mm in diameter.

This wide-ranging species is known from southern Mexico south to at least

eastern Panama. rpl shape

and venation of the leaves and in the size of the flowers. The extremes are

strikingly unlike but efforts to subdivide the species have met with failure.

BOCAS DEL TORo: Elfin forest on Chiriqui Trail, E slope of La Zorra to Divide, Kirkbride

ir Duke 808 (MO, NY), chiriqui: Llanos on slopes of Volcan dc Chiriqui Viejo and along

Rio Chiriqui Viejo, 1200 m, Allen 976 (F, MO). "New Switzerland," central valley of Rio

Chiriqui Viejo, 1800-2000 m, Allen 1388 (Gil, NY, US). Cerro Punta, 2000 m, Allen 3494

(F, CII, MO, US). Between Banibito and Cerro Punta, Croat 10636 (DUKE, MO). For-

ested hill N of Audubon Cabin, Croat 13658 (DUKE, MO). Above San FeHx along mining

road 18-27 mi from Fanamerican Highway, 1200-1500 m, Croat 33051 (NY). Cerro Colo-

rado Copper Mine development, 28 mi abox'e San Felix, 1200-1500 m, Croat 33248 (MO).
Above Cerro Punta on slope of Cerro Respinga, Bajo Grande, 8000 ft, D'Arcy 6558 (DUKE,
MO). Bajo Chorro, Boquete District, 6000 ft, Davidson 60 (MO), 80 (F), 608 (MO, US).

Boquete, 3800 ft, Davidson 653 (F, MO). Between Boquete and Cerro Horqueta, Duke
13722 (DUKE, SCZ). 1.4 km S of Cerro Punta, 1850 m, Graham 289 (Gil). Cerro Punta

2.5 km S of Audubon Cabin, 6000 ft, Kozlovsky K-11, K-16 (both MO, WIS). Cloud forest,

Cerro Horqueta, 5800 ft, Lewis et al 538 (MO). Las Nubes, 2.7 mi NW of Rio Chiriqui

Viejo W of Cerro Punta, 2200 m, Liesner 303 (DUKE, MO). Cerro Punta, Lindsay 469 (F,
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Figure 15. Safyria icarszciviczii Klotzsch. Habit (xM;). [After Wilbur ir Lutcxjn 19173
(DUKE).]

MO). Bajo Chorro Trail towards Boqucte from Cerro Punta, 7000 ft, Luteyn 3058 (DUKE).
Bajo Mono Trail NW of San Ramon towards headwaters of Rio Caldera, 1600-1700 ni,

Luieijn 3726 (DUKE). Heavily forested slopes along ridge on W side of Cerro Ilorqueta
1700-1800 m, Luteyn 3761 (DUKE, MO). Las Nubes, 5 km NW of Cerro Punta, 6000-
6500 ft, Mori h Boltcn 7251 (MO). Cerrt) Colorado Copper Mine Rd along continental divide
N of San Felix, Mori 6 Kallunki 5804 (DUKE, MO), 5904, 5938 (both MO). Bajo Crande,
1-3 km E of town of Cerro Punta, Nee 10055 (MO). Forests around Boquete, 1000-1300 m,
Pittier 3014 (US). N facing cliff just S of Boquete, Stern et al 1958 (MO, US). Mossy for-

est E of Cuadelonne 2 mi NE of Cerro Punta Ridirc. Wilbur It Foster 13100 mUKF. F \U))
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Wilbu
Wilbu

Wilh

Slopes above Rio Caldera 3 km
Ifway between Cerro Punta and
MA). Steeo forested slopes NE

W COCLE:

Cerro Pilon above El Valle de Anton, 2000-2700 ft, Dwtjer 4568 (DUKE, MO). Cloud

forest 3 km NE of El Valle, Mori dr Kalhniki 2963 (DUKE, MO). La Mesa, Nee ir Dwycr

9158 (MO). La Mesa 5 mi N of El Valle, 2500 ft, Tyson et al. 2449 (FSU, SCZ). daiuex:

Cerro Pirre, Bristan 538 (DUKE, MO, SCZ). Elfin forest, Cerro Campamento S of Cerro

Pirre, Duke 15673 (MO). Cerro Pirre, 2500-4500 ft, Duke i^ Elias 13722 (DUKE, MO).
Summit of Cerro Pirre, cloud forest, Gentry ir Clewell 6965 (DUKE, MO). Top of Cerro

Mali, Gentry Ir Mori 13657 (DUKE, MO). Elfin forest, top of W peak of Cerro Tacarcuna

massif, 1800-1850 m, Gentry h Mori 13978 (DUKE, MO), panama: Cerro Campana, 800

m, Allen 2082 (NY), 3962 (NY, US). Rainforest 15.5 km N of El Llano on road to Carti,

400 m, Busey 364 (DUKE, MO). El Llano to Carti-Tupile road 12 mi above Panamerican

Highway, 200-500 m, Croat 22900 (DUKE, MO). El Llano-Carti road, 5-6 mi N of Inter-

american Highway, 350-375 m, Croat 34775 (NY). Cerro Campana, Dressier 4518 (DUKE,
F, MO, PMA). Cerro Jefe, 3600 ft, Duke 8174 (DUKE). Cerro Campana, 800-1000 m.

Gentry 4950 (MO). Forest 4.8 mi N of Panamerican Highway just W of El Llano, Gentry

5084 (DUKE, MO). Near summit of Cerro Jefe, Gentry 6 Dwyer 5525 (MO). Cerro Jefe,

cloud forest, 800-1000 m. Gentry ir Mori 13448 (DUKE, MO). 16 km above Panamerican

Highway on road from El Llano to Carti-Tupile, Kennedy et al 2440 (MO). Tropical

wet forest, 10-12 km N of Interamerican Highway along El Llano-Carti-Tupile road, Luteyn

ir Wilbur 4670 (DUKE); Mori ir Kallunki 2310, 2878, 2923 (all DUKE, MO). Premontane

rainforest NE of Cerro Azul, Mori ir Kallunki 3642 (MO). El Llano-Carti road 20.9 km from

Interamerican Highway, Mori 6- Kallunki 5583 (MO). El Llano-Carti road 11-12 km from

Interamerican Highway, 300-400 m, Mori et al. 6878 (MO). El Llano-Carti road 8-12 mi N
of El Llano, 400-450 m. Nee et al. 8751 (DUKE, MO). Cerro Jefe, 2700-3000 ft, Tyson et al.

3293 (MO). VERAGUAs: Forested slopes of Cerro Tute, vicinity of Santa Fe, 3000 ft, Allen

Priiniirv fnr^»;^ (m riiiril^hpfln sloriF' abovp Rin Priniero Brazo. 5 mi NW of4354 (MO, US).
W of Santa Fe on Pacific side of divide, 800-

1200 m, Croat 23154 (MO), 23155 (DUKE, MO). 3.9-5 mi N of Santa Fe, 500-1000 m.

Gentry 2993 (MO). 5 mi W of Santa Fe on Pacific side of divide, 800-1200 m, Liesner 938

(MO). Above Santa Fe in Pacific watershed, Luteyn ir M^lhur 4555 (DUKE). On slopes of

Cerro Tute NW of Santa Fe, Mori ^ Kallunki 4776 (DUKE, MO). 7 km W of Santa Fe,

ca. 2900 ft. Nee 11200 (MO). Forest 3-4 km W of Santa Fe, ca. 2500 ft, Nee 11270 (DUKE,

MO).

16. SPIIYROSPERMUM

Sphyrospermum Poepp. & Endlich., Nov. Gen. Sp. PL 1: 4. 1835. lectotype:

S. buxifoUum Poeppig & Endlichcr.

Sophoclesia Klotzsch, Linnaea 24: 15, 29. 1851.

Slender, often straggly, epiphytic or terrestrial shrubs frequently with pendent

branches. Leaves usually small and obscurely nerved, coriaceous, subsessile.

Inflorescences usually few, solitary or rarely paired flowers in the axils of the

leaves; pedicels slender, cernuous, distally swollen; bracteoles 2, deciduous.

Flowers with the hypanthia continuous with the pedicel, subglobose or obconic,

the calyx limb suberect, the lobes 4-5; corolla cylindric to campanulate, 4-5-

lobed; stamens usually as many or twice as many as the corolla lobes, equal or

alternately slightly unequal, the filaments slender, ligulate, the anthers in-

serted dorsally near the base, membranous, smooth, usually shorter than the

filament, the 2 distinct tubules as long as or longer than the locules, opening

by oval, introrse clefts; stigma truncate, the style filiform, about as long as the

corolla. Fruit a subglobose or ellipsoid, berry with a smooth or pubescent,

brittle pericarp, dry but becoming succulent at maturity, topped by the persistent
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calyx limb and lobes, 4-5 loculed, the partitions soon decaying; ovules numerous,
axile but often appearing central or even basal; seeds elongate, striate, the green
embryo visible through the endosperm.

Sphyrospermum is a troublesome genus of perhaps 20 species. It ranges from
southern Mexico and Haiti to Trinidad and French Guiana, through the high-

lands of Central America and the Andes of South America to Bolivia.

Literature

:

Smith, A. C. 1933. The genera Sphyrospermuin and Disterigma. Brittonia

1: 203-232.

a. Hypanthia pilosulose, strigilluse to glabrous or nearly so, the trichonies when pres-
ent, always slenderly based,

b. Corolla 4 mm long or longer; hypantliium often moderately to densely pilosu-
lose or puberulous as well as glandularly strigillosc.

c. Leaves suborbieular to ol)long ovate, (7-)9-15(-18) mm long; stamens 4
.___ 1^ S^ huxifolium

cc. Leaves o\ate to lance ovate, (15-)20-50 mm long; stamens 4-10, 7(-70)
2. S. cordifolimti

bb. Corolla less than 2.5 mm long; hypantliium minutely strigillose but never pilo-

sulose or puberulous _ 3. s. standletji
aa. Hypanthia densely tuberculate, the modified trichomes with greatly swollen bases

____ 4^ S_ tuberculatum

c

1. Sphyrospermum buxifolium Poepp. & Endlich., Nov. Gen. Sp. PI. 1: 4. pi
8. 1835. TYPE: Peru, Poeppig (B, holotype; P, isotype; photos of both NY).

Sophoclesia nummulariaefolia Klotzsch, Linnaea 24: 30. 1851. type: Colombia; Moritz
1339 (B, not seen; fiagm. NY).

Sphyrospermum Roraimae Klotzsch, Linnaea 24: 36. 1851. type: Guyana, Schomhtirgk 975
(B, not seen; fragm. & photo NY).

Sophodesia cordifolia var. oaphylla Kuntze, Rev. Gen. Pi. 2: 384. 1891. type: Costa Rica
Kuntze 2153 (NY, holotype).

Vaccinium pachycardium Standley, Fieldiana, Hot. 18: 883. 1938. type: Costa Rica, Stand-
ley 6 Torres 51769 (US, holotype).

Epiphytic or terrestrial shruhlets mostly 1.5-4 dm tall; branches slender, pen-
dent to ascendent, glabrate; branchlets brownish and minutely pale puberulous,
glabrescent. Leaves coriaceous, suborbieular to oblong ovate, (7-) 9-15 (-18)
mm long, 8-20 mm wide, basally subcordate or rounded, apically rounded or

obtuse, marginally entire and slightly recurved, sparsely and inconspicuously

pilosulose on both the surfaces but becoming glabrate, also u.sually inconspic-

uously glandular strigillose beneath, obscurely 3- to 5-nerved from the base,

the veins flush with the surface or slightly raised, obscurely reticulate above;
petioles ca. 1 mm long, puberulous to glabrate. Pedicels glabrous to sparingly

pilose, shghtly and gradually swollen distally, (5-)10-18 mm long. Flowers with
the hypanthium pilose to glabrate, subglobose, 1-1.5 mm in diameter; calyx

limb suberect, short, ca. 0.5 mm long including the lobes, the lobes 4, apiculate

and separated by rounded sinuses with a tuft of pilosulose trichomes or

4-6 mm Ions. 1-1.5 mm
in diameter, sparsely pilose to glabrous, tlie corolla lobes 4, narrowly triangular,

8-1
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filaments either sparsely villose or glabrous, 1.8-3 mm long, the anthers smooth,

1.8-2.5 mm long, the tubules about as long as the thecae. Berry subglobose,

pilose or glabrous, 4-6 mm in diameter, succulent and whitish with a violet or

lavender tinge.

This species ranges from the mountains of Nicaragua south into Bolivia and

east into the Guyanas, Distinguishing it from some small-leaved specimens of

treated as S. majus is not easy. A. C. Smith

"S. rncijus is a hybrid between S. buxifolium

S. cordifolium that have usually been treated as S. majus is not easy.

(1933) suggested the possibility that "S. mcijus is a hybrid between i

and S. cordifolium,'*

CHiRiQui: Disturbed cloud forest at Monte Rey above Boquete, Croat 15723 (MO). Chi-

quero, Boquete District, 5500 ft, Davidson 532 (F, MO). Bajo Mono and Quebrado Chiquero,

1500 ni, Woodson 575 (GH, NY), cocle: El Valle, N rim, 800-1000 m, Allen 1830 (MO).
Cerro Pilon near El Valle, 700-900 m, Duke 12051, 12081 (both MO). Between Cerro Pilon

and El Valle de Anton, 700-900 m, Duke h Dtctjer 13929, 13990 (both MO). EI Valle,

Ehinger 1112 (F, MO). La Mesa near Cerro Pilon, El Valle, Illadik 374 (MO). Trail to

La Mesa 4.5 mi beyond El Valle de Anton, Wilbur ir Luteyn 11671 (DUKE, F, MICH, MO,
NY), darien: Headwaters of Rio Tuquesa 2 km from continental divide, Croat 27236 (MO).
Elfin forest, Cerro Pirre, 2500-4500 ft, Duke 6 Elias 13700 (MO), paxama: Cerro Cam-
pana, Croat 12152 (MO). El Llano-Carti lii^^hway 19 km N of El Llano, Dressier s.n. (DUKE).

N of Santa Fe 2 km N of Escuela Agricola Alto de Piedra, Mori h Kallunki 2579 (MO). NW
of Santa Fe, 8 km from Escuela Agricola Alto de Piedra, Pacific slopes, Mori h- Kallunki 3934

(MO). Tropical wet forest 16 km NW of Santa Fe on road to Calovebora, Mori ir Kallunki

6143 (MO). Lower montane wet forest 6-7 km W of Santa Fe, 2900 ft. Nee 9855 (MO).
Cut-over slopes 2 km N of Santa Fe towards tlie continental divide, Wilbur ir Luteyn 19117

(DUKE). Forest near second branch of Rio Santa Maria along road from Santa Fe, Wither-

spoon ir Dressier 8890 (DUKE, MO).

2. Sphyrospermum cordifolium Benth., PI. Hartw. 222. 1846. type: Colom-

bia, Ilartiveg 1215 (K, holotype, not seen; BREM, isotype, not seen; photo

NY).—Fig. 16.

Sophoclesia cordifolia (Benth. ) Klotzsch, Linnaca 24; 29. 1851.

S. subscandcns Klotzsch, Linnaea 24: 30. 1851. type: Venezuela, Moritz 1338 (B, holotype,

not seen; fragm. & photo NY).
S. ovata Klotzsch, Linnaea 24: 30. 1851. type: Venezuela, Moritz 1340 (B, holotype, not

seen; fragm. NY).
S. flaccida Seemann, Bot. Voy. Herald 164. 1854. type: Panama; Darien, Seemann (K,

holotype, not seen; fragm. NY).
Sphyrospermum rnajus Griseb., Fl. Brit. W.I. 143. 1859.

Sophoclesia major (Griseb.) Benth. & Hook., Gen. Pi. 2: 576. 1876.

S. cordifolia var. normalis O. Kuntze, Rev. Gen. Pi. 2: 384. 1891. type locality: Costa

Rica.

S. rohusta Rusby, Descr. S. Amer. PI. 77. 1920. type: Bolivia, Bang s.n. (NY, holotype).

S. trinitensis Britt., Bull. Torrey Bot. Club 48: 335. 1922. type: Trinidad, Britton et al

1316 (NY, holotype).

S. domingensis Urb. & Ekman, Ark. Bot. 21A(5): 54. 1927. type: Haiti, Ekman 5219 (B,

holotype, not seen; fragm, & photo NY).
Vaccinium valerii Standley, Fieldiana, Bot. 18: 884. 1938. type: Costa Rica, Standley ^

Valerio 51853 (F, holotype).

Themistoclesia valerii (Standley) Sleumer, Bot. Jahrb. Syst. 71: 390. 1941.

Epiphytic or terrestrial shruhlets, mostly 2-6 dm tall, the branchlets densely

spreading puberulous, glabrescent. Leaves coriaceous, ovate, to lance ovate,

(1.5-)2.0-5.0(-7.0) cm long, (10-) 15-25 (-32) cm wide, basally rounded or

subcordate and apically obtuse or rounded to acute, marginally entire and



122 ANNALS OF THE MISSOURI BOTANIC^AL GARDEN [Vol. 65

Figure 16. Sphyrospen)iut}i cordifolhnn Benth. Habit (Xl).
19402 (DUKE).]

Will
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slightly recurved, moderately puberulous on both the surfaces but becoming

glabrate, usually moderately beset with appressed glandular trichomes ca. 0.1

mm long, 3(5)-nerved from the base, the midvein and the paralleling principal

veins often impressed above and elevated beneath, the veinlets usually obscure;

petioles glabrous to pilosulose, 1-2 (-3) mm long; pedicels l(-2) per axil,

pilosulose and often with inconspicuous, glandular, appressed trichomes distally,

sometimes glabrous, (L0-)1.5-2.5 cm long. Flowers with the hypanthium usually

moderately spreading pilosulose, occasionally sparingly so or glabrous, usually

appressed glandular strigosc proximally, subglobose or thickly fusiform to

shortly cylindric, l-1.5(-2) mm long, 1.0-1.5 mm in diameter; calyx limb erect,

1.0-1.6 mm long including the lobes, the lobes 4 or 5, deltoid, acute, 0.5-0.8

mm long, often with a tuft of tricliomes at the tip; corolla membranous, (4-)

5-7(-8) mm long, 1.2-2.0(-2.2) mm in diameter, glabrous or sparsely and in-

conspicuously strigillose or puberulous distally, the lobes 4 or 5, narrowly tri-

angular, acute, erect; stamens usually either 4-5 or 8-10, shghtly shorter

than the corolla, the filaments slender, pilosulose or glabrous, 2.0-3,5 (-4.5) mm
long, the anthers 2-3 mm long, the tubules distinct, about as long to almost

twice as long as the thecae. Berry subglobose to thickly fusiform, pilosulose or

glabrous, white or white with a violet tinge at maturity, fleshy, 4-7 mm in diam-

eter; seeds elongate, whitish, the green embryo visible within.

This species ranges from the mountains of southern Mexico and Hispaniola

south into northern South America and along the Andes into Bolivia. It ranges

east to French Guiana.

It has been customary to recognize at least two species within this complex

but Sphyrospermiim majus can be distinguished from S. cordifolium only by

its different stamen number. Sphyrospermum majus has 4 or 5 stamens and S.

cordifolium has 8 or 10. This distinction is not absolute as flowers are en-

countered with all numbers between 4 and 10. Tliis is an unlikely basis for

maintaining two separate taxa; suggested differences in pubescence, corolla

size and the ratio of tubule to thecae length all intergrade.

Perhaps to be included here under the binomial S. cordifolium are several

specimens of Sphyrospermum with basally tapering, elliptical leaves, but these

may represent an undescribed species. The available specimens are incomplete;

they are identified below by an asterisk (*).

BOCAS DEL Tono: Mossy forest-cloud forest, E slope of La Zorra to divide, Kirkhride

ir Duke 807 (MO), chihiqui: Trail N of Cerro Punta, Croat 10520 (MO, SCZ). Rain

forest, Bajo Chorro, Boquete, Davidson 196 (A, F, MO). Trail beyond Las Nubes to about

midway between Cerro Picacho and Cerro Punta, NW of town of Cerro Punta, 1900-2200 m,

Luteyn 6 Wilbur 4642 (DUKE, F, MO). Roadsides, pastures and remnants of lower mon-

tane wet forest, Bajo Grande, 1-3 km E of the town of Cerro Punta, 2000-2200 m. Nee 10036

(DUKE, MO). Cloud forest, Finca Collins, Stern ei al 1103 (GH, MO). Boquete Trail, 6

mi E of Cerro Punta, 7000 ft, Tt/son 7212 (DUKE). Chiriqui Viejo Valley, White 82 (GH,

NY). \\

m. Wilb
NW

(DUKE, MO). Valley of the Rio Chiriqui

Viejo, E of Guadelupe, 6500 ft, Wilbur et al 1S039 (DUKE, PMA). cocle: Forest at La
Mesa above El Valle, ca. 800 m, Croat 25348 (MO), daiuen: Between Upper Rio Membrillo

and Camp 7 on the Construction Road to San Bias, 100-800 m, Duke 10928* (MO). Cloud

forest and/or mossy forest, Cerro Pirre, 2500-4500 ft, Duke ir Elias 13795 (MO). Summit

of Pico Tacarcuna, 1850 m. Gentry et al 16913 (MO). PANA^tA: Moist upper regions of
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Cerro Campana, 1000 m, Allcii 2421 (A). Primary forest along El Llano-Carti-Tupile road
12 mi from Panamerican Highway, Liesner 1230 (MO). Cloud forest, Cerro Campana, 850
m, Lutctjn 3979 (DUKE). Premontane wet forest, El Llano-Carti Road, 12 km N of Pan-
american Highway, 400 m. Nee & Dressier 9365* (MO), veraguas: Primary forest on
Caribbean slope above Rio Primcro Brazo, 5 mi NW of Santa Fe, 700-1200 m, Croat 23162
(MO). Rio Segundo Brazo, 8 km beyond Escucia Agricola Alto Piedra beyond Santa Fe,
Croat 25566 (MO). Tropical wet forest on Atlantic slope along Rio Dos Bocas 11 km from
Escuela Agricola Alto de Piedra, Mori ir Kallunki 3186 (MO). NW of Santa Fe, 8.8 km
from Escuela Agricola Alto de Piedra, Pacific slope, Mori ir Kallunki 3937, 3982 (both MO).

8925* (MO).
WitJ

3. Sphyrospermum standleyi A. C. Smith, Brittonia 1: 210. 1933. type: Costa
Rica: Cartago; near Orosi, StamUeij 39622 (US, holotype, not seen; photos
DUKE, NY).

Straggly, epiphytic or terrestrial shrub 4-6(10) dm tall with subrugose and
cinereous branchlcts. Leaves siibcoriaceous, ovate to lance ovate, 4.5-6 cm
long, 2-2.8 cm wide, basally rounded or obtuse, apically obtuse, entire, either

5-nerved from the base or 5-plinerved, the midvein and secondary nerves flush

above slightly impressed and elevated beneath, the veinlcts obscure or slightly

raised beneath; petioles subterete, 1.5-2 mm long. Inflorescence of axillary or

cauliflorous, solitary or paired flowers; pedicels 7-15 mm long, swollen distally.

Flowers with the hypanthium campanulate, strigillose with dark trichomes 0.1

berule 1.5 mm long, 1.5

mm in diameter, the calyx limb suberect, 0.8 mm long including the lobes, the

lobes 4, apiculate; corolla membranaceous, short cylindrical, 2-2.3 mm long, 1

mm in diameter, the corolla lobes 4, deltoid, acute, ca. 0.3 mm long; stamens 4,

slightly shorter than the corolla, the filaments stramineous, ca. 1.2 mm long, the

anthers membranaceous, ca, 1 mm long, the tubules as long as the anther sacs.

Bemj white, subglobose, 3-5 mm in diameter.

This little collected and poorly understood species is known from a few
collections made in central Costa Rica and in eastern Panama.

darien: Cerro Tacarcuna massif on westernmost ridge and Pico Tacarcuna, 1650-1800
m, Gentry et al. 16914 (NY).

4. Sphyrospermum tuberculatum Wilbur & Luteyn.''* type: Panama, With
MO

Epiphytic shrub; branches terete, striate, fissured, grayish, glabrous. Leaves

coriaceous, broadly elliptic, 1.8-5.1 cm long, 1.2-2.8 cm wide, basally rounded
to obtusely cuneate, apically rounded, entire, glabrous but inconspicuously

glandular strigillose on both surfaces, more so beneath, obscurely 3-plinerved;

petioles glabrous, 2-3 mm long. Inflorescence of solitary or paired flowers in

the leaf axils; pedicels pendent, arching in both voune and older fruit, 6-8 mm

" Sphyrospermum tuherculatum Wilbur & Luteyn, sp. nov. Fnitex epiphyticus. Lamina
foliorum coriacea, elliptica, apice et basi rotundata, 1.8-5.1 em longa et 1.2-2.8 cm lata,

margine Integra; petiolo glabro, 2-3 mm Itmgo, Hypanthia tuberculata, ca. 2.5 mm alta et

2-2.2 mm diametro; lobis calycis 5, glabris, 0.4-0.5 mm longis.



1978] WILBUR & LUTEYN—FLORA OF PANAMA (Family 149. Ericaceae) ]^25

long, with dense bulbous based trichomes at least distally; bract triangular, ap-

pressed, ca. 0.6 mm long, bracteoles triangular, alternate, 0.3-0.5 mm long,

nearly basal. Flowers with the hypanthium densely tuberculate with bulbous-

based, glandular protuberances, ca. 2.5 mm high, 2-2.2 mm in diameter; calyx

limb glabrous, erect to slightly spreading, 0.5-0.7 mm long including the lobes,

die lobes 5, erect, triangular, glabrous, 0.4-0.5 mm long. Fruit a globose, densely

tuberculate white berry; seeds cuneiform with a striate, transparent (when

dry) outer layer exhibiting the green embryo within.

This new species is known from a single specimen consisting of three twigs.

The dense hypanthial covering of tuberculae is like that of no other species of

Sphijrospermum known to us.

vERAGUAs: 2 km N of Cerro Tute, Witherspoou 8830 (MO).

17. TIIEMISTOCLESIA

Themistoclesia Klotzsch, Linnaea 24: 41. 1851. lectotype: T. pendtda

Klotzsch.

Straggly to bushy, often epiphytic shrubs or shrublets. Leaves subcoriaceous

to coriaceous, occasionally fleshy, alternate, shortly petiolate; venation obscure.

Inflorescence axillary, racemose or solitary with one to several flowers, pedicels

usually short, subtended by small bracts and bearing usually inconspicuous

bracteoles. Flowers with the hypanthium continuous with the pedicel, obconic

or short cylindric, narrowly 5-winged to the sinuses or bluntly angled, the calyx

limb erect to slightly spreading, the 5 lobes acute to acuminate, minute to well

developed; corolla ovoid to cylindric, the lobes 5; stamens 4-5 or 8-10, equal or

alternately slightly unequal, more than Va as long as the corolla and often about

as long as the corolla tube, the filaments distinct, slender and terete to somewhat

flattened at the base, the anthers inserted medially or almost basally, the walls

smooth, nearly equal to or only about Mi as long as the tubules, the tubules

1 or 2, if 2, often completely separate, dehiscing by short, introrse clefts; style

filiform, about as long as the corolla. Berry with numerous small seeds; the green

embryo clearly visible through the surrounding tissue.

Themistoclesia is a genus of about 25 species ranging from Costa Rica and

Panama through the Andes from Venezuela and Colombia into Peru.

a. Staminal tubules 1 per anther with a single introrse cleft; hypanthium distinctly 5-

winged; leaves apically obtuse — 3. T. pentandra

aa. Staminal tubules 2 per anther, the tubules eitlier separate or united but with 2

introrse clefts; hypanthium bluntly 5-angled, not winged; leaves apically acute or

acuminate,

b. Corolla 2.5-3.5 mm long; leaves less than 1.9 cm long, basally tapering or

cuneate 4. T. smithiana

bb. Corolla 5-6 mm long; leaves more than 2 cm long, basally rounded, subtruncate

or subcordate.

c. Bracteoles ovate to hemispheric, completely concealing the glabrous pedi-

cel; corolla cylindric, pilosulose throughout; stamens 5 mm long, filaments

pilosulose, anther basally minutely appendiculate 1. T. costariccnsis

cc. Bracteoles awl-shaped, never concealing the pilosulose pedicel; corolla
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urccolate, pilosulose distally; stamens 2.5 mm long, filaments glabrous,

anther without basal appendage _____ 2. T. liorquctensis

1. Themistoclesia costaricensis Liiteyn & Wilbur, Brittonia 29: 265. 1977.

type: Costa Rica, Lttteyn et al 4407 (DUKE, holotype; F, MO, NY, isotypes).

Pendent, epiphytic shrub with branches to 0.5 ni long; stems terete, minutely

striate, tan to reddish brown when dry, hispidulous with reddish brown trichomes

0,6-0,8 mm long, glabrate with age. Leaves distichous, flat or concave, ovate,

(1.6-)2-2.5 cm long, (0.8-)l-2 cm wide, basally rounded or subcordate, apically

acute or short acunn'nate, entire, hispidulous above especially near the margins,

glabrous beneath, brown above and olive green or light brown beneath when
dry; venation obscurely 5-plinerved, the midrib slightly impressed proximally,

raised distally above, slightly impressed but inconspicuous beneath, the lateral

nerves and the veinlets slightly raised but inconspicuous above, totally obscure

beneath; petiole subterete, densely puberulous to pilosulose, 1-1.5 mm long.

Inflorescence of axillary, solitary flowers with 4 minute basal inflorescence

bracts; floral bract ovate, ciliate, ca. 1.5 mm long; pedicel terete, glabrous, 1-2

mm long, completely concealed by the bracteoles; bracteoles 2, ovate to hemi-

spheric, distally hispidulous. Flowers with the hypanthium glaucous, copiously

pilosulose with translucent or reddish tinged trichomes 1-1.2 mm long, the tube

obconic, bluntly 5-angled, ca. 3 nun long; calyx limb 1-1.5 mm long including

apiculate lobes; corolla cylindric, narrowed at the throat, 5-6 mm long, ca. 2.2

mm in diameter near the base, pilosulose throughout, white, the lobes ca. 1 mm
long; stamens 10, ca. 5 mm long, the filaments alternately 2.8-3 mm and 3-3.2

mm long, pilosulose over the entire length, the anthers ca. 2.5 mm long, the

tubules slightly longer than the thecae, the theca with a minute, 0,1 mm long,

fingerlike appendage protruding from the base; style 5-6 mm long, glabrous.

Berry not seen.

TJiemistocJesia costaricensis is known from Serrania del Darien and from

Costa Rica. The identity of the Panamanian specimen is not certain as th(^ ma-
terial is immature, and there are discrepancies between it and specimens from

the type locality along the Rio Grande de Orosi in central Costa Rica. These
differences include cauline trichomes 0.8-1.2 mm long vs. 0.6-0.8 mm long, leaves

to 3 cm long vs. 1.6-2.5 cm long, bracts and bracteoles glandular fimbriate vs.

ciliate, and pedicels sparsely pilosulose vs. glabrous.

DAiuEN: summit of Pico Tacarcuna, highest pomt of the Serrania del Darien, 1850 m.
Gentry et al 169 11 (NY).

2. Themistoclesia horquetensis Luteyn & Wilbur, Rrittonia 29: 266. 1977.

type: Panama; Chiriqui, S slope of Cerro Ilorqueta, 2,200 m, Wilbur et al

13491 (DUKE, holotype).

Epiphytic shnib ca. 5 dm tall; stents subterete or bluntly angled, minutely

striate but becoming smooth, glaucous, pale reddish brown when dry, hispid-

ulous with translucent trichomes 0.2-0.3 mm long, glabrous with age. Leaves
distichous, ovate, (2.5-)3-4.5 cm long, 1.5-2.5 cm wide, basally broadly rounded
or subtruncate, apically sliort acuminate, apiculate, entire, obscurely short pilose
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above, especially near the margins, glabrous beneath, pale green above, brown

beneath when dry but with a pale greenish brown area 1 mm broad along the

entire margin; venation 3(-5)-plincrved, the nerves obscure but slightly im-

pressed above, only the midrib slightly raised beneath; petiole subterete, flat-

tened above, 2-3 mm long and 1 mm diameter, hispidulous with translucent

trichomes 0.2-0.3 mm long. Inflorescence of axillary, solitary flowers, bracts

2-4, minute, basal; floral bract ovate, ciliate, 0.3-0.5 mm long; pedicels angled,

striate, glaucous, hispidulous, 1.5-2.5 mm long; bracteoles awl-shaped, ciliate,

ca. 0.5 mm long, supramedial. Flowers with the hypanthium glaucous, sparsely

hispidulous with translucent hairs ca. 0.2 mm long, the tube obconic, bluntly

5-angled, 2-3 mm long; calyx limb 1.5-1.7 mm long including the apiculate

lobes; corolla urceolate, strongly constricted at the throat, 5-5.5 mm long, ca.

2.2 mm diameter near the base, glabrous below, the upper part of the throat and

the lobes hispidulous, the lobes ca. 0.5 mm long; stamens 10, 2.5 mm long, the

filaments alternately 1.5 and 2 mm long, glabrous, the anther 1-1.2 mm long in-

serted near the base, the tubules equaling the thecae; style ca. 3,5 mm long,

glabrous. Berry ca. 5 mm in diameter.

This species is known only from the holotype.

CHiiuQui: S slopes of Cerro Ilortiucta, N of Boquete, 2200 in, Wilbur et at. 13491

(DUKE).

3. Themistoclesia pentandra Sleumer, Bot. Jahrb. Syst. 71; 392. 1941. type:

Costa Rica, Prov. de Cartago, La Estrella, SUnidley 39374 (US, holotype).

Epiphytic, often slender and straggly shrub 3-6 (-15) dm tall with ascendent

branches; stems terete, striate, fissured, grayish to brown or reddish brown,

moderately to densely spreading short pubescent or pilosulose with hyaline

trichomes 0.2-0.6 mm long, glabrate with age. Leaves spirally arranged,

elliptic to oblong elliptic, ( 1.5- ) 2.0-3.5 (-4.5) cm long, (0.8-) 1.2-2.0 (-2.5) cm
wide, basally cuneate, less commonly rounded, apically acute to obtuse, entire,

moderately but inconspicuously spreading pilosulose to puberulous on both the

surfaces when young, becoming glabrate or more sparsely pubescent, the lower

surface also inconspicuously moderately glandular strigillose, obscurely 3-5-

plinerved, the midvein and the principal veins slightly elevated above and be-

neath, the lateral veins obscurely reticulate on both tlie surfaces; petiole flat-

tened above, pilosulose to puberulous, rugose, l-2(-3) mm long. Inflorescence

of axillary, solitary or very rarely paired flowers; bracts 2 or 4, appressed, trian-

gular 1-1.5 mm long; bracteoles 2, appressed, lanceolate, puberulous 1.2-1.5

mm long; pedicels terete, puberulous 1.5-2.5 mm long. Flowers with the hy-

panthium 3.5-4 mm long, conspicuously 4-5-winged, the wings conspicuously

ciliate with hyaline trichomes 0.2-0.4 mm long, these trichomes occurring else-

where on the surface, the surface of the hypanthium sparingly to moderately

beset with minute, glandular trichomes; calyx limb 0,(S-1.0 mm long including

the minute apiculate lobes; corolla sharply pentangular, tapering sharply to the

throat, 3-4.5 mm long, basally 2.0-2.5 mm in diameter, moderately hyaline

pilosulose throughout, both internally and externally, light orange with a pale
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yellow tip, the lobes 4-5, narrowly triangular, acute, 1.0-1.5 mm long, erect or

the tips slightly spreading; stamens 5-10, 3.2-3,5 mm long, equal or nearly so,

about as long as the corolla tube; filaments glabrous or sparingly ciliate, ca. 1.5

mm long, flattened basally, the anther sacs attached medially, the thecae slightly

granular, 1.0-1.2 mm long, the tubules smooth, conical, 1.5-1.8 mm long; stigma

truncate, the style 3-3.5 mm long or about as long as the corolla tube. Fruit

4-5-winged, the wings 1-2 mm wide, pale greenish, 5-7 mm long.

Themhtoclesia pentandra has been rarely collected and specimens seen

have been incomplete. It is possible that more than one species is included

under this binomial. Most recent collections have 8 or 10 stamens while the

original description and indeed the specific epithet indicates 5. The inclusion

of Duke ir Elias 13688 from Darien is especially suspect due to the following

differences from all other specimens of T. pentandra; the calyx is glabrous

rather than ciliate, the corolla is glabrous externally and minutely papillose or

short puberulous within in contrast to being externally and internally pilosulose,

and its stamens, including the fikmients, thecae and tubules are all shorter.

These differences are significant but we are reluctant to name another species

based upon a single, rather incomplete specimen,

CHiiuQui: N of San Felix on Cerro Colorado Copper Mine road along continental divide,

5000-5500 ft, Mori i^ Kallunki 5984 (MO), cocle: Cloud forest on slopes of Cerro Pilon
near El Valle, 700-900 m, Duke 12080, 12085 (both MO). Tropical wet forests, La Mesa,
4 km N of El Valle, 875 m, Nee ir Hale 9612 (MO), daiiiex: Cloud forest and/or mossy
forest, Cerro Pirre, 2500-4500 ft, Duke 6 Elia^ 13688 (DUKE, MO).

4. Themistoclesia smithiana (Standley) Sleumer, Bot. Jahrb. Syst. 71: 392.

1941.

Vaceinium smithiunum Standi, Fieldiana, Bot. 18: 833. 1938. type: Costa Rica, Standley 6
Valeria 51858 (F, holotype; US, isotype).

Pendent to spreading, epiphytic shruhlet mostly 2-3(^.5) dm tall; stems terete,

slender, brown or reddish brown to grayish when dry, densely to moderately
pilosulose with hyaline trichomes 0.2-0.5 mm long, maturing to glabrate. Leaves
thickly coriaceous, distichous, concave, lanceolate to ovate lanceolate, (0.7-)

1.0-1.5(-l.8) cm long, (3.0-)6.0-8.0 mm wide, basally acute to rounded,

apically acute to acuminate, entire, inconspicuously but copiously pilosulose

above when young becoming glabrate, the trichomes slender, spreading, ca.

0.2 mm long, beneath glabrous except for reddish brown, minute, glandular

trichomes 0.1 mm long or less; venation obscure above except the midvein
sunken above and completely obscured beneath; petiole terete, densely hispid-

ulous, 0.5-1.5 mm long. Inflorescences of axillary, solitary flowers; bracts

several, basal; floral bract ovate, pilosulose, ca. 0.8 mm long; pedicel terete,

pilosulose, 1.0-1.2 mm long; bracteoles hnear to linear oblong, reddish brown,
pilosulose, 0.4-0,6 mm long. Flowers with the hypanthium copiously pilosulose

with hyaUne trichomes 0.3-0.6 mm long, the tube obconic, terete, ca. 2.5 mm
long at anthesis; calyx Hmb ca. 0.7 mm long, the triangular, acute lobes 1.2-

1.5 mm long; corolla pale yellow to pale greenish wliite or white, terete or ob-

scurely 5-lobed, broadly ovoid, abruptly narrowed at the throat, 3-3.5 mm long,

2.5-3 mm in diameter near the base and 0.8-1.0 mm in diameter at the throat.
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Figure 17. Thcmistoclesia smithiana (Standi.) Sleumer.—A. Habit (X%).—B. Flower

(X8). [After Mori 6 Kallunki 5910 (MO).]
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glabrous for the basal Vs, pilosulose distally, the lobes linear oblong, 0.5-0.8 mm
long, erect or weakly flaring; stamens 10, equal, ca. 2.5 mm long or about as long

as the corolla tube, the filaments slender, terete, glabrous, attached medially to

the back of the anther sac, the anther ca. 1.5 mm long including the tubules,

smooth, the 2 separate tubules on each anther 0.8-1.0 mm long and dehiscing

by an introrse cleft ca. 0.6 mm long, the thecae smooth, 0.6-0.8 mm long, straight;

style ca. 3 mm long. Berry inconspicuously angled,

diameter, bluish.

5-7

The distinctive but easily overlooked T. smithiana is known only from central

Costa Rica and from western Panama.

CHiRiQui: Cloud forest N of San Felix at Chiiiciui-Bocas del Toro border, on Cerro Colo-
rado copper mine road along the continental divide, Mori 6- Kalhmki 5910 (MO), veracuas:
On ridgetop in cloud forest, Cerro Tute 10 km NW of Santa Fe, above 1000 m, Mori et al.

7592 (MO).

18. TIIIBAUDIA

Thibaudia Ruiz & Pavon ex St. HiL, Expos. Fam. 1: 362. 1805. lectotype: T.

mellifera Ruiz & Pavon ex St. Hil.

Eurygania Klotzsch, Linnaea 24: 15, 26. 1851.

Epiphytic or terrestrial shrubs. Leaves coriaceous or subcoriaceous, pin-

nately veined or plinerved, petiolate. Inflorescence axillary or terminal, subfas-

ciculate, racemose or paniculate with few to many flowers borne on deciduously

bibracteolate pedicels articulated with the flowers or rarely continuous (in one
South American section). Flowers with the hypanthium short cylindric or

campanulate, wingless or occasionally narrowly 5-angled to the sinuses (South
America); calyx limb erect to slightly spreading distally, the lobes 5, triangular,

subacute; corolla subcylindric, occasionally 5-angulate, the lobes 5, triangular

or oblong, subacute; stamens 10, equal, often nearly as long as the corolla, the

filaments distinct (Central America) or connate (some South American species),

the anthers dorsally attached near the bases, firm or membranous, the thecae
smooth or slightly granular, the tubules as long as the anther sacs or rarely

twice as long, opening by elongate introrse clefts; style filiform, as long as the
corolla or slightly exserted; ovary inferior. Fruit a berry.

Thibaudia is a genus of about 60 species with one species in Panama and
Costa Rica and the others ranging from Colombia to Peru and eastward to Mt.
Roraima on the Venezuela-Guayana border.

1. Thibaudia costaricensis Hoerold, Bot. Jahrb, Syst. 42: 311. 1909.—Fig. 18.

Usually epiphytic shrubs; branches elongate to 2 m long; branchlets terete,

cinereous, glabrous. Leaves chartaceous or thin coriaceous, oblong or lanceolate

oblong, to elliptic, (10-)12-24 cm long, (1.7-)3.5-5(-7.5) cm wide, basally cuneate,

apically caudate acuminate, marginally entire and slightly revolute, superficially

glabrous or with inconspicuous glandular strigillose tricliomes on both the sur-

faces, 5-plinerved, the secondary nerves originating near the base, the midvein
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URE Thihaudia costaricensis Hoerold.—A. Inflorescences <X'^n).

—

B. Leafy twig

(X%). Wilb

impressed above and prominently raised beneath, the veinlets reticulate and

slightly raised on both the surfaces; petioles glabrous, 2-3 (-4) mm long. In-

florescences axillary or cauliflorous, numerous, racemose, or paniculate, 15-30-

flowered, the rachis slender, 2-5 cm long, laxly and sparsely puberulous or gla-
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brous subterete, glabrous or piiberulous, distally

slightly swollen, 10-16 mm long; bract minute, deciduous, 1-1,5 mm long;

bracteoles 2, submedial, deciduous 0.8-L2 mm long with a shaiply delineated

disarticulation groove at the base of the flower. Flowers with the hypanthium
rugose, sparsely pul)erul()us or glabrous, pinkish to roseate, ca. 2 mm long, 2.5

mm in diameter, campanulate, the calyx limb 1-2 mm long including the lobes,

erect or spreading, the lobes acute, 0.5-1 mm long, sometimes cartilaginous;

corolla tube 9-10 mm long, cylindric, white, 3-3.5 mm in diameter, slightly

contracted at the base and at the throat, the lobes 1-1.5 mm long; stamens

10, ca. 7 mm long, equal or almost so; filaments brown, membranous, firmly con-

nate into a glabrous tube 2-3 mm long; anther sacs smooth to slightly granular,

ca. 2 mm long, the tubules wide, flexible, completely free ca. 3 mm long opening

introrsely by elongate, oval clefts about V2 as long as the tubule; stigma broadly

peltate, ca. 1 mm in diameter, the style exserted 1-2 mm at maturity.

This distinctive and relatively uniform species is the only representative of

the genus in Central America. It is endemic to the mountains of western Panama
and central Costa Rica.

BOCAS DEL TORO: Robalo Trail, N slopes of Ccrro Horqueta, 6000-7000 ft, Allen 4808
(GH, MO, NY, US). c:hiriqui: Bajo Cliorro, Boquete District, 6000 ft, Davidson 380 (A,
F, MO, US). Along patli in rain forest, Boquete Region, 6500 ft, Hagen 2023 (A, NY). Pre-

montane rain forest between Pinola and Quebrada Hondo toward summit, Kirkhride ir Duke
880 (MO, NY). Bajo Cliorro trail towards Boquete from Cerro Punta, 7000 ft, Luteyn 3057,
3063 (both DUKE). Heavily forested slopes along ridge on the W side of Cerro Horqueta,
1700-1800 m, Luteyn 3760 (DUKE).

19. VACCINIUM

Vaccinium L., Sp. PL 1: 349. 1753; Gen. PI., ed. 5. 166. 1754. lectotype: Vac-

cinium myrtillus L.

Oxycoccus Hill, Brit. Herb. 324. 1756. type; Vaccinium oxycoccus L.

Polycodium Raf., Amer. Monthly Mag. & Grit. Rev. 2: 266. 1818 and 4: 189. 1819.
Batodendron Nutt., Trans. Amer. Philos. Soc. II. 8: 261. 1843. type: B. arhoreum (Mar-

shall) Nutt. (— V. arhoyeum Marshall).

Picrococcus Nutt., Trans. Amer. Philos. Soc. II. 8: 262. 1843. lectotype: P. stamineum (L.)

Nutt. = Vaccinium stamineum L.

Cyanococcus (A. Gray) Rydb., Fl. Rocky Mts. 645, 1065. 1917. type: C. pcnsilvanicus
(Lam.) Rydb. (pennsylvanicus) (= V. an^ustifolium Ait.).

Herpothamnus Small, Man. S.E. Flora 1017. 1933. type: H, crassifolius (Andr.) Small =
Vaccinium crassifolium Andr.

Hugeria Small, Fl. S.E. U.S. 896. 1903. type: Hugcria erythrocarpa (Michx.) Small (

Vaccinium eryt]irocarpu7n Michx.)
Rhodococcum (Rupr. ) Avorin, Bot. Zurn. SSSR. 43: 1721. 1958. type: Rhodococcum vitis-

idaea (L.) Avorin (= Vaccinium vitis-idaca L.).

Shrubs or rarely trees, often rhizomatous. Leaves persistent or decidnous,

entire or serrate, pinnately veined or rarely plinerved; petioles short. Inflores-

cences racemose, developing from the bnds of the previous season, rarely only

1-2 flowered, the flowers borne in the axils of tlie bracts or the leaves; pedicels

usually bibracteolate, either articulated or continuous. Flowers with the hy-

panthium cylindric to globose; calyx lobes (4-) 5, rarely obsolete; corolla gamo-
petalous, white, greenish, red or yellowish, cylindric, urceolate or campanulate,
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the lobes 4-5, rarely parted almost to the base; stamens 8 or 10, the anthers

lacking awns and with or without dorsal spurs, tapering upward into tubules

and opening by a terminal pore or rarely an oblique cleft; pollen in tetrads and

without viscin strands; stigma small, simple or somewhat capitate, the ovary

completely or partly inferior, 4-5 (-falsely 10)-locular, the placentation axile.

Berry 5 to many seeded, crowned by the persistent calyx lobes and capped by

the conspicuous nectariferous disc.

Vaccinium is a genus of perhaps 300 species primarily of the Northern

Hemisphere, mostly montane in the tropics. The genus as usually interpreted

is diverse and this diversity is amply exhibited by the few representatives found

in Central America.

Literature:

Sleumer, H. 1936. Die Arten der Gattung Vaccinium L. in Zentral und Siid-

amerika. Notizbl. Bot. Gart. Berlin-Dahlem 13: 111-140.

Standley, P. C. 1920-26. Trees and shrubs of Mexico. Contr. U.S. Natl. Herb.

23: 1-1721.

a. Leaves crenate serrulate; corolla white or white tinged with pink or red; flowers

borne in a secund raceme; anthers spurred; calyx and corolla lobes 4 „

1. V, consanguincum

aa. Leaves entire; corolla reddish or pale greenish yellow; flowers solitary in the axils

of the leaves or borne in an umbelliform cluster; anthers spurless; calyx and corolla

lobes 4 or 5.

b. Corolla 4-lobed, red or reddish purple; stamens 8; shrublets creeping, vinelike,

closely clasping the bark; hypanthium and pedicel continuous ( nonarticulate )

;

flowers solitary 2. V. dissimile

bb. Corolla 5-lobed, mostly pale greenish yellow to yellow but often tinged with

pink; stamens 10; erect shrubs or trees, or, if epiphytic, neither creeping nor

closely clasping the bark; hypanthium and pedicels jointed (articidate); flowers

in corymbose or umbellate racemes.

c. Calyx lobes 5-6 mm long; principal veins of leaves moderately spreading

hirsute beneath; hy^ianthium and calyx lobes both hirsute and with glan-

ce.

dular, capitate protuberances — 4. V. jefcnse

Calyx lobes 4 mm or less long; principal veins of leaves at most pubemlent

or glandular strigillose beneath; hypanthium and calyx lobes glabrous to

inconspicuously puberulous.

d. Calyx lobes 2-3.5 mm long; staniinal tubules ca. 1 mm long

3. V. floccosum

dd. Calyx lobes 1 mm long or less; staminal tubules 3 mm long or longer.

e. Staminal tubules 3.5-5.5 mm long, each dehiscing by a terminal

truncate or slightly inwardly facing pore; Chiriqui — 5. V. poasanum

ee. Staminal tubules 3.0-3.2 mm long, each dehiscing by a lateral

cleft 2-2.5 mm long; Veraguas - 6. V. santafeensis

1. Vaccinium consanguincum Klotzseh, Linnaea 24: 64. 1861. type: Pan-

ama, Warsceidcz (B, not seen and presumably destroyed; photo seen, MO).

V. irazuensc Sleumer, Notizbl. Bot. Cart. Berlin-Dahlem 12: 138. 1934. type: Costa Rica:

Lavafelder des Ira/u, C. Hoffman 140 (B, not seen and presumably destroyed but frag-

ments seen at US).
V. consanguineum var. irazucnse (Sleumer) Sleumer, Notizbl. Bot. Cart. Berlin-Dahlem 13:

126. 1936.

Shrubs or small trees ( 0.5- ) 1-3 (-4) m tall, often compact and densely

bushy with stiff, rigid, glabrous to densely puberulent branchlets. Leaves
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pinnately veined, persistent, glabrous or with scattered glandular trichomes be-

neath and moderately puberulous along the midvein; shallowly serrulate with
teeth mostly (l-)2-4 mm apart, each tooth often tipped with a darkish glandular

callosity, marginally callose thickened, ( 1.0- ) 1.5-3 (-4.6) cm long, 5-12(-18)
mm wide, usually 2-3 times as long as wide, mostly narrowly to broadly elliptic,

mm long, glabrous or pubcrulent. Infl

,5-3

pub
or ciliate, ovate to oblong, 2-3 mm long; pedicels puberulent, 1-2 mm long;

bractlets subopposite, ovate to oblong, scarious, ciHate but otherwise glabrous,

entire to sparingly irregularly and minutely toothed, 1.5-3 mm long. Flowers
with the hypanthium sharply articulated with the pedicel, campanulate, glabrous,

1-1.6 mm long; calyx limb 0.5-0.7 mm long, the lobes 4, deltoid to broadly

ovate, apically cihate but otherwise glabrous, 0.8-1.5 mm long; corolla cylindric,

5-7.5 mm long, glabrous, creamy white with tinges of red or pink, the tube 4-6

mm long, 3-4 mm in diameter, the corolla lobes 4, oblong, 1-1.7 mm long;

3^
5-1

mm long dehiscing by an introrse cleft 0.5-0.7 mm long, the spurs slender, horn-

like, ascendent, originating from near the apex of the thecae, 0.2-0.6 mm long.

Berry reddish to blackish purple at maturity, globose, 5-6 mm in diameter.

This species was included by Standley (1920-26, p. 1101-1102) as part of

the woody flora of Mexico but its presence north of Costa Rica was questioned

by Sleumer (1936) and the species was not included by Standley & Williams in

the Flora of Guatemala (Fieldiana, Bot. 24: 120-127. 1966). It apparently is

restricted to the mountains of western Panama and Costa Rica.

CHiiuQuf: Forested ridges S of Finca Lerida, 6000-7000 ft, Allen 4768 (F, CH, MO, NY,
US). Summit and SW face of Cerro Copete, 9000 ft, Allen 4894 (MO, US). Volcan Baru'
on E slopes, along road 1 mi from summit, 3000 m, Croat 34917 (MO). Road up E slope of
Volcan Baru, 8 mi from Boquete, 2300-2400 m, Croat 35001 (MO). Roadside, Potrero Muleto
to summit of EI Baru, D'Arcy 10152, 10170 (both DUKE, MO). E slope of Volcan de Chiri-
aui. WNW of Boauete. 1900-2000 m r)f7ni/1f.r c'r D'Arrr, lOlRF^ tr^\}vv Mn mv\

WNW
Oak

(DUKE, MO, NY). Volcan de Chiriqui, 7000 ft, Davidson 868 (A, F, MO, US), 901 (F),
Potrero Muleto, Volcan de Chiriqui, 10500 ft, Davidson 1034 (A, F, MO), Davidson 1056
(A, F, US). Llanos near El Hato del Volcan on road to Cerro Punta, 6000 ft, Ltiteyn 3050
(DUKE, MO). Premontane cloud forest along ridge E of Cerro Horqueta, 1700-1900 m,
Luteyn 6- Wilbur 4602 (DUKE). Trail to summit, W slopes of Volcan de Chiriqui 2500-
3400 m, Mori ^ Kallunki 5743 (DUKE, MO). N of San Felix at Chiriquf-Bocas del Toro
border on Cerro Colorado copper mine road along continental divide, 5000-5500 ft, Mori <Lr

Kallunki 5808 (DUKE, MO). Potrero Camp, Chiriqui Volcano, 2800-3000 m, Pittier 3077
(F, US). Near peak, Volcan de Chiriqui, 11900 ft, Terry 1316 (F), 1332 (A, F). W slope
of El Baru above 10000 ft, Tyson ir Loftin 6133, 6138, 6155 (all DUKE). Valley of the
upper Rio Chiriqui Vieio. White 16 ^MO). Slones nf V^lp^ln rViinnn,' Qsnn ft

11027 (DUKE, MO). Upper end of lava field NE ol

et al. 17218 (DUKE). Finca Lerida, 1750 m, Woodson
Alta to Cerro Copete, 2300-3300 m. Woodson ir Sche,

Wilht

Wilbur
Casita

5b Schery 372 (CH, MO, NY). Potrero Muleto
to Summit, Volcan de Chiriqui, 3500-4000 m, Woodson 6- Schcry 388 (GH, MO, NY); Wood-
son h Schenj 435 (GH, MO, NY). Casita Alta, Volcan de Chiriqui, 1500-2000 m, Woodson
et al. 813 (A, NA, NY). Loma Larga to summit, Volcan de Chiriqui, 2500-3380 m, Wood-
son et al. 1050 (A, MO, NA, NY), 1071 (A, NA, NY), 1092 (MO).



1978] WILBUR & LUTEYN—FLORA OF PANAMA (Family 149. Ericaceae) X35

2. Vaccinium dissimile Blake, J. Bot. 53: 271. 1915. type: Costa Rica: Prov.

J
>o /. Donne

BM Fig. 19.

Disterigma dissimile (Blake) Blake, Proc. Biol. Soe. Wash. 35: 120. 1922.

Creeping, epiphytic, viney shruhlets with stems interwoven amongst the

epiphytic bryophytes; stems wiry, perhaps to a meter long, 1-1.5 mm in diam-

eter, the young stems densely spreading puberulent, glabrous in age. Leaves

ovate, lance ovate or narrowly to broadly elliptic, coriaceous, entire, revolute,

mostly 1.5-3.0 (-4.0) cm long, 8-15 (-18) mm wide, glabrous above and beneath

or beneath sparingly to moderately beset with dark glandular, appressed trichomes

0.1-0.2 mm long, apically acute and basally rounded to cuneate; petioles 1-2

mm long, puberulent. Inflorescences of axillary, solitary flowers, pedicels 1-

(-4 or fide A. C. Smith to 8) mm long, the bracteoles basal, 2, ovate to broadly

oblong, opposite, obtuse to broadly rounded, puberulent, 0.8-1 mm long and

nearly as wide. Flowers with the hypanthium campanulate, 2.2-2.8 mm long,

densely hirsutulous with hyaline trichomes 0.1-0.2 mm long, the calyx lobes 4,

broadly deltoid, acute, 0.7-0.8 mm long, moderately to densely hirsutulous;

1.5

wi

6-7

&-2

mm long, erect; stamens 8, the filaments 3.5-4.0 mm long, sparsely pilose,

elliptical, tapering both to the base and the apex where about 0.5 mm wide, the

anthers medifixed, spurless, 2-2.5 mm long, conspicuously papillose granular,

each sac tapering into an erect tubule 2-2.5 mm long which opens by an introrse

5-0 Berry not seen.

This species is known from the cloud forests of parts of Costa Rica, Panama,

and northwestern Colombia, but the plant is easily overlooked. Blake placed

this species in the genus Disterigma, but Smith (1933) disagreed since the

"pedicellary bracts, which are much smaller than those of typical species [of

Disterigma], do not clasp the tube," "the pedicels themselves are usually longer

than those described by Blake (up to 8 mm long), and the plant does not have

the compact close-leaved habit of Disterigma." Sleumer (1936) established the

monotypic section Psetidodisterigma Sleumer of Vaccinium for this species. It

seemingly rests comfortably in neither genus but its proper placement must

await generic reappraisal of the vaccinioid ericads.

BOCAS DEL TOKO: Bftwcen Q. Gutierrez and E slope of La Zorra, headwaters of Rio Mali,

Chiriqui Trail, Kirkhride ij Duke 729 (MO). CHimQui: Cloud forest, Cerro Colorado, 50

km N of San Felix, ca. 1400 m, Dressier 5086 (DUKE, MO), cocle: Cerro Pajita, hills N of

El Valle 1100 m, Allen 3782 (MO). La Mesa above El Valle, 800 m, Croat 25431 (MO).

Summit of Cerro Pilon above El Valle de Anton, ea. 2700 ft, Dwyer 4488 (MO). La Mesa,

5 mi N of El Valle, 2500 ft, Tyson et al. 2443 (DUKE), paxama: Premontane rain forest,

Cerro Jefe, along trail on ridge running NE from summit, 1000 m, Mori et al. 3756 (MO).

Cerro Jefe,' new road leading N from summit, Wiiherspoon 8526 (DUKE, MO), veraguas:

Tropical wet forest, Atlantic slope, 11 km from Escuela Agricola Alto de Piedra along Rio

Dos Bocas, Mori ir Kallunki 3177 (MO). NW of Santa Fe, 8.8 km from Escuela Agricola

Alto de Piedra, Pacific slopes, Mori ir Kallunki 3939 (MO).
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Figure 19. Vaccinium dissimile BlaVe.—A. Habit (Xl).—B-C. Stamens.—B. Lateral
view {xSVi).—C. Ventral view (x8i^). After Wilbur 16898 (DUKE).]
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3. Vaccinium floccosum (L.O. Wms.) Wilbur & Luteyn, Brittonia 29: 272.

1977.

Homemannia floccosa L.O. Williams, Brittonia 18: 248. 1966. type: Panama, Davidson 104

(F, holotype; A, MO, US, isotypes).

Symphysia floccosa (L.O. Wms.) L.O. Wms., Phytologia 24: 158. 1972.

Terrestrial or epiphytic shrub 1-4 m tall with slender, grayish to olive

brown, glabrous branchlets. Leaves indistinctly 3-5-plinerved and also some-

what arcuately veined, coriaceous, glabrous to moderately appressed glandular

strigillose above and especially beneath, entire, slightly thickened at the margin,

ovate to lanceolate or elliptic, apically acute to acuminate, basally cuneate to

rounded, (3-)5-9(-ll) cm long, (1.5-) 3-5 (-6.5) cm wide; petioles 2-4(-6)

mm long, glabrous. Inflorescences axillary, umbelliform racemes mostly 2-4 cm

long; peduncle glabrous to sparingly puberulent, 2-10 mm long; rachis glabrous to

sparingly puberulent, 0.5-1 cm long; bracts persistent, ovate to lance ovate

or lanceolate, glabrous to sparingly short ciliatc, bracts 1-3 mm long basal;

pedicels glabrous to sparsely puberulous, 1-2 (-2.5) cm long; bractlets 2, to

almost medial subopposite, ovate to lance ovate, persistent, glabrous to incon-

spicuously cihate, 1-1.5 mm long. Flowers with the hypanthium campanulate,

2-3 mm high, 3-5 mm in diameter, glabrous, clearly disarticulating from the

pedicel by a sharply delineated groove often fringed with glandular trichomes

8-1

4-5

diameter, externally glabrous to moderately appressed spiculate, internally

densely floccose with a tangle of white, villous trichomes, pale greenish often

suffused with red, the lobes 5, triangular, 2.0-2.2 mm long, apically acute, erect

to spreading or even reflexed, densely villous floccose within; stamens 10, the

filaments flattened, slightly adherent to the very base of the corolla tube, slightly

ciliate, the anther sacs golden, attached on the lower Vs, granular, basally in-

wardly curved, ca. 2.2 mm long, lacking horns and spurs, the tubules inconspic-

uous, stout ca. 1 mm long each with a terminal pore; style elevated upon

a 1.2-1.5 mm long, granular, columnar projection from ovary. Berries succulent,

dark purplish at maturity, 8-10 mm in diameter.

This species is endemic to the Chiriqui region of western Panama. Its

synonymy listed above indicates something of its anomalous characteristics.

The relationships of this species are as close to the species centered about Vac-

cinium poasanum as they are to the largely West Indian species usually treated

as Symphijsia racemosa (Vahl) Stearn (= Homemannia racemosa Vahl). The

inclusion of all these species within Vaccinium does not expand the limits of that

extremely diverse genus.

chiriqui: Cloud forest at Monte Rcy near Boqiiete, Croat 15856 (DUKE). Rain forest,

Bajo Chorro near Boquete, 6000 ft, Davidson 104 {A, F, MO, US), 423 (F). Cloud forest,

Gerro Horqueta, 5800 ft, Lewis et al. 552 (MO). Bajo Mono and Bajo Chorro trails out of

Boquete, Luteijn 3069 (DUKE, MO, NY). Bajo Mono trail NW of San Ramon towards head-

waters of the Rio Caldera, 1600-1700 m, Luteyn 3728 (DUKE, MO, NY). Heavily forested

slopes along a ridge of the western side of Cerro Horqueta, 1700-1800 m, Ltiteijn 3756

(DUKE, MO, NY). Premontane cloud forest along ridge E of Cerro Horqueta, 1700-1900 ni,

Lutf'iin i? w'ilhur 4600 (DUKE, MO, NY). Slopes approaching Cerro Horqueta, 1500-1800
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m, 6.6 km NNE of Boquete, Wilbur 6 Lufer/n 19229 (DUKE, MO), 19251 (DUKE), 19330
(DUKE, F, GH, LL, MICH, MO, PMA, NY, US).

4. Vacclnium jefense Luteyn & Wilbur, Brittonia 29: 272. 1977. type: Pan-

ama, Luteyn ir Kennedy 3955 (DUKE, holotype; MO, NY, isotypes).

Viney epiphyte or arching terrestrial shrub to 2 m tall; mature stems green

becoming reddish brown, drying brown, subterete, glabrous; bark thin, cracking

into longitudinal strips; immature branches and twigs of the new growth sub-

terete, glabrous to densely hirsute distally. Leaves coriaceous, entire, elliptic or

ovate elliptic, (4.5-) 8-12 (-13.5) cm long, (2.5-) 3-7 cm wide, basally rounded
and cordate, apically acuminate, dark green above and paler beneath, drying

olive to grayish brown, glabrous above, sparsely to moderately hirsute beneath
along the principal veins, the lower surface also with numerous minute glandular

fimbriae; pinnately veined with 3 pairs of lateral nerves, the veins impressed

above and raised beneath causing the leaves to be bullate, proximal 1-2 cm of

midrib conspicuously thickened above; pseudostipules (bud scales) lanceolate,

subulate, ca. 3 mm long, hirsute; petioles terete, rugose, hirsute, becoming gla-

5-9 Infl

pearing terminal, racemose or subcorymbose, 8-17-flowered, the rachis, the

pedicels, the bracteoles, the calyx and the corolla totally green; rachis 1-1.5 cm
long, subterete, reddish brown, glabrous or sparsely hirsute, densely glandular

fimbriate; floral bracts linear lanceolate, 3-9 mm long, ca. 1 mm wide, hirsute,

glandular fimbriate, conspicuously nerved; pedicels terete, striate, sparsely

hirsute, densely glandular fimbriate, ca. 15 mm long, 1 mm in diameter, elon-

gating to 26 mm after anthesis, articulate with the calyx; bracteoles linear

5-8 Flowers
with the hypanthium and free portion of the calyx 7-9 mm long, sparsely to

moderately hirsute and glandular fimbriate, the hypanthium cylindric, 10-ribbed,

slightly angled opposite the sinuses, 2-2.5 mm long 2-3 mm in diameter; calyx

limb campanulate, 5.5-7 mm long including the lobes, the lobes oblong or ovate,

acute, often basally slightly imbricate, 5-6 mm long, 1.7-3 mm wide, conspicuously

nerved; corolla cylindric, sparsely hirsute and glandular fimbriate especially

on the surface of the lobes, 11-12 mm long, 5.5-7.5 mm in diameter, the corolla

lobes triangular, ca. 3 mm long, basally ca. 3 mm wide; stamens 10, ca. 8 mm
long, the filaments distinct, ca. 3 mm long, broadest basally, marginally densely
sericeous especially on the connective, translucent when fresh, the anthers ca.

7 mm long, strongly curved inwards at the base, the thccae granular, ca. 3 mm
long, orangish brown when fresh, the tubules ca. 4 mm long, sparsely pilose,

dehiscing by laterally oriented apical slits ca. 1.5 mm long, yellowish brown;
style included, glabrous, 9-10 mm long.

Vaccinium jefense resembles V. floccosum (Panama), V. poasanum (Guate-
mala-Panama), V. costaricense Wilbur & Luteyn and V. orosiense Wilbur &
Luteyn (both endemic to Costa Rica) in having short racemose, umbellate to

subcorymbose inflorescences with green or yellowish corollas; however, it differs

most significantly in its pinnately veined leaves, glandular inflorescence, elon-

gate bracteoles, and anther tubules dehiscing by latrorse clefts. This lateral
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dehiscence seems to be exceptional in the genus. From V. floccosum, V.

costaricense and V. orosiense, the new species further differs in its longer calyx

lobes, internally glabrous corolla and anther tubules nearly twice as long.

: 1 milla depues de La Eneida ccrca de Cerro Jefe, 750 m, Carrea it Dressier

955 (DUKE, MO, PMA). La Eneida near Cerro Jefe, Dressier 3541 (MO, PMA). Path

beyond the village of La Eneida, 1000 m, Lutctjn b Foster 1124 (DUKE, F, MO, US). Top
of Cerro Jefe, 1000 m, Luteyti ir Kennedy 3955 (DUKE, MO, NY). Altos de Pacora, 15-20

Cerro Aziil nrrniontane rain forest. 800 m. Mori 6910 (DUKE). NE from sum-WNW
WNW

1000

(MO). Top of Cerro Jcfe, Tyso7i et al 4344 (DUKE, MO, SCZ). New road leading N from

summit of Cerro Tefe. Withersuoon 8558 (DUKE, MO).

5. Vaccinium poasanum Donnell Smith, Bot. Gaz. ( Crawfordsville ) 24: 395.

1897. LECTOTYPE: Costa Rica, /. Donnell Smith 6634 (US).

Epiphytic or terrestrial shrubs or small trees (l-)2-5(-10?) m tall with

glabrous branchlets and branches. Leaves indistinctly 3-5-plinerved and also

somewhat arcuately veined, coriaceous, glabrous or sparingly to moderately ap-

pressed glandular strigose above and especially beneath, rarely short puberulent

near the base, entire, slightly revolute, ovate to lanceolate or elliptic, acute to

acuminate, 3-8(-10) cm long, (l-)2.5-4(-6) cm wide; petioles 1-4 mm long,

glabrous to hirsutulous. Inflorescences axillary, umbelliform racemes mostly

2-4 cm long; rachis glabrous to sparingly puberulent, 0.5-2 cm long; bracts per-

sistent, lance ovate to lanceolate, ciliate, 1.5-2.5 mm long; pedicels slender,

sparingly puberulent, 7-15 mm long in flower, the bractlets 2, submedial,

subopposite, lance ovate to lanceolate, often persistent, ciliate, 1-1.5 mm long.

Flowers with the hypanthium short campanulate to turbinate, 2-3.5 mm high

and about equal in diameter, glabrous to densely puberulent, clearly disarticulat-

ing from the pedicel by a marked groove and often with a fringe of glandular

trichomes 0.1-0.2 mm long; calyx limb 0.5-0.7 mm tall, the lobes 5, broadly and

shallowly deltoid with an apiculatc tip 0.2-0.5 mm long; corolla broadly cylin-

Ji-ic^ 8_12 mm long, 6-10 mm in diameter, externally and internally glabrous or

apically sparsely, villose, pale yellowish or greenish white and occasionally tinged

with bright rose or pink, the lobes 5, broadly oblong, 2-3.5 mm long, apically

acute to obtuse, erect to slightly recurved; stamens 10, the filaments 2-2.5 mm
long, ciliate, flattened, broadened basally where slightly adherent to the very

base of the corolla tube, the thecae golden, attached slightly above the middle,

granular, basally inwardly curved, 1.8-2.2 mm long, lacking horns or spurs but

with slender yellowish tubules 3.5-5.5 mm long each with a slightly inwardly

obHque pore; style greenish, 8-10 mm long. Berries succulent, yellowish but

turning dark purple at maturity, subglobose, 7-10 mm in diameter.
|

This species is known from the mountains of Guatemala, Honduras, El

Salvador, Costa Rica and western Panama and throughout much of its range

it is abundant and often conspicuous,

CHiRiQui: Las Nubes, 5.5 km NW of Rio Chiriqui Viejo, W of Cerro Punta, 2200 m,

Busey 665 (DUKE). Rain forest, Bajo Chorro, 6000 ft, Davidson 311 (A, F, US), 353 (A,

ifO IJSV Preinontaiie cloud forest alone ridffe E of Cerro Horqueta, 1700-1900 m, Luteyn
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ir Wilbur 4599 (DUKE, MO); Luteyn ir Wilbur 4622 (DUKE). Cerro Pando on the con-
tinental divide and the Panama-Costa Rica border, 16 km NW of El Hato del Volcan, 2000-
2482 m, Mori h Bolten 7332 (MO). Cerro Colorado 50 km N of San Felix on the continental
divide, cloud forest, 1200-1500 m, Mori ir Dressier 7777 (MO). Lower montane rain forest

N of San Felix at Chiriqui Bocas del Toro border on Cerro Colorado copper mine road along
continental divide, 5000-5500 ft, Mori 6 Kallunki 5890 (DUKE, MO). San Ramon near Bajo
Mono 4 mi NW of Boquete, 6000 ft, Wilbur ct al 13528 (DUKE, MO, PMA). E of Guade-
loupe along the Rio Chiriqui Viejo, 2 mi NE of Cerro Punta, 7000 ft, Wilbur ir Foster 13114
(DUKE, MO, PMA). 6.6 km NNE of Boquete, Wilbur I- Luteyn 19226 (DUKE, MO).
Cerro Punta beyond Las Nubes, 7500 ft, Wilbur 6 Teeri 13205 (DUKE).

6. Vaccinium santafeensis Wilbur & Luteyn.'^ type: Panama, Mori ir Kal-

lunki 5248 (MO, holotype).

Epiphytic shruh to 3 m tall, vcgetatively glabrous throughout; mature stems

and twigs terete, gray to Hght brown when dry. Leaves elliptic, drying sub-

coriaceous, 5-8 cm long, 2-3 cm wide, basally cuneate, apically acute, acuminate
or tapering into a pronounced drip-tip 8-12 mm long, the venation pinnate, the

midvein elevated proximally above sunken distally, elevated throughout be-

neath; petioles dorsiventrally compressed, 6-11 mm long, 1.5-2.0 mm wide.

Inflorescences short racemose or subcorymbose, 2-8-flowered; rachis terete,

smooth or weakly stiiate, 5-9 mm long; pedicels terete, smooth to finely striate,

8-12 mm long at anthesis; floral bracts ovate to oblong ovate, keeled, acute, ir-

regularly and minutely marginally fimbriate, 1.0-1.2 mm long, appressed; brac-

teoles slightly smaller and more closely appressed, ca. 1 mm long, minutely

fimbriate. Flowers with the hypanthium ca. 2 mm long, terete, ca. 2.5 mm in

diameter, sharply articulate with the pedicel, the disarticulating groove marked
by fimbriae; calyx limb shallowly campanulate to flaring, ca. 1 mm long,

the lobes 5, ca. 0.6 mm long, broadly triangular, the sinuses shallowly indented

to almost flat; corolla cylindric, abruptly contracted for the lower 1.5-2 mm where
2.2-2.5 mm in diameter, 4.0-4.2 mm in diameter above, 8-9 mm long, "light

pink," the lobes 5, triangular, acute, erect, 2.0-2.5 mm long; stamens 10, 6-7 mm
long, the filaments distinct or weakly coherent basally, flattened, 2.0-2.2 mm
long, ca. 0.5 mm wide, distally ciliate, the anther sacs medifixed, 2.0-2.5 mm long,

coarsely granular, the 2 distinct tubules 3.0-3.2 mm long, dehiscing by elongate,

lateral clefts 2.0-2.5 mm long; style exserted, 9-10 mm long. Mature berry not

seen.

VERAGUAS: Cloud forest on ridge top below summit of Cerro Tute, NW of Santa Fe, 2
km from Escuela Agricola Alto de Piedra, Mori ir Kalluuki 5249, 5280 (both MO).

'^Vacciniu7n santafeensis Will)ur & Luteyn, sp. nov. Frutex epiphyticus ca. 3 m altus.

Folia subeoriacea, elliptica, pinnatinervia, 5-8 cm longa et 2-3 cm lata. Inflorescentia axil-

laris, racemosa vel subcorymbosa; flores 2-8; pedicelli articulati 8-12 mm longi; bracteae et
bracteolae ovatae vel oblong-ovatae fimbriatae 1-1.2 nnn longae. Hypanthium ca. 2 mm
longum; limbo campanulato ca. 1 mm longo; lobis ca. 0.6 mm longis. Corolla cylindrica glabra
8-9 mm longa; lobis triangular-acutis erectis 2-2.5 mm longis. Stamina ca. 6-7 nnn longa; fila-

menta distincta 2-2.2 mm longa ciliata; thecis 2-2.5 mm longis, granularibus basi introsum
curvis; tubulis anthearum 2 ad basim distinctis 3-3.2 nmi longis; rimis elongatis lateralibus,
2.0-2.5 mm longis.



1978] WILBUR & LUTEYN—FLORA OF PANAMA (Family 149. Ericaceae) 141

Index of Latin Names

Numbers in bold face type refer to descriptions; numbers in roman type refer to syno-

nyms; numbers with dagger (t) refer to names incidentally mentioned.

Acunna 37

Anthopteropsis 29
insignis 29t, 30

Anthopterus 32
racemosus 32t
wardii 32

Arctostaphylos 34
arbutoides 35

var. costarieensis 36t
uva-ursi 34t

Arctous 34

alpina 34t
Batodendron 132

arbf)reum 132t
Befaria 37

aestuans 37t
glauca 38

-var. coarctata 38t
var. glauca 38t

Cavendishia 40, 44t, 56t, 71t
allenii 44, 58t
atroviolacea 45
axillaris 46
bomareoides 75t
bullata 48

callista 41t, 46t, 48
calycina 54
capitulata 50
chiapensis 54

chiriquiensis 52, 65t
chlamydantha 591

complectens 47t, 48t, 53
costarieensis 54
crassifolia 40t, 54, 68t, 75t
darienensis 44t, 57, 59t
fusifonnis 58, 75t
gaultherioides 46
gentryi 59
glandulosa 59

1

guatemalensis 54
—var. chiapensis 54

hoffmannii 54
latifolia 54
Lmrifolia 60
longiflora 48

megabraeteata 61, 75

1

melastomoides 62, 63t
—var. albiflora 63t

var. coloradensis 62
var. melastomoides 63t

mieayensis 59t
miconioides 56t, 75t
morii 63
nobilis 40t
panamensis 53t, 64
pseudostenophylla 65t> 66, 73t

pubescens 67

quercina 68
quereme 70t
revoluta 69
santafeensis 70
skutehii 54

smithii 54
speeiosa 59t
splachnoides 75t
stenophylla 66t, 71

subfasciculata 64t, 74
tuerckheimii 60
venosa 59t
veraguensis 54

Ceratostema

salapa 95t
Chiogenes 84

serpyUifolia 84t
Chupalon 40

crassifolium 54
latifolium 54
laurifoliuin 60

pubescens 67

Clusia 95t
Colpothrinax

cookii 95t
Comarostaphylis 34, 35t

arbutoides 35

arguta 34t
chiriquensis 35

sleumeri 35
Comarostylis 351
Cyanococcus 132

pennsylvanicus 1321

pensilvanicus 1321

Daphnidostaphylis 34

Didonica 75
pendula 75t, 76

Disterigma 77, 83t, 135t
dissimile 135

empetrifolium 77t
humboldtii 78
luteynii 80
mayanum 78
ovatum 77t
pachyphyllum 78
panamense 81
trimenun 82
utleyorum 83

Ericaceae 27
subfam. Monotropoideae 27t

-—tribe Arbuteae 35t
Eurygania 130

Gaultheria 84
alpina 105

barbata 85, 87t

chiriquensis 87, 89t

costarieensis 87, 89t
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donnellii 87, 89t
glanclulifera 87
gracilis 85, 89t
—var. intermedia 85, 87t

hispidula 84t
odorata 87
—var. costaricensis 87

-var. coccinea 102

-f. rosea 102

poasana 87

procuinbens 84t
setosa 85, 87t

Herpothainnus 132

crassifolius 132t
Hornemannia

floccosa 137

racemosa 137t
Hiigeria 132

erythrocarpa 132t
Hypopithys 101

multiflora 10 It

Hypopitys 101

uniflora 102

Jnrgensenia 37
mexicana 37t

Lateropora 89
ovata 89t, 90
santafeensis 92

Lysiclesia 92
caiidata 92t
panamensis 93

Maclcania 30t, 95, lOOt
alpicola 99
conipacta 97
cordata

—var. linearifolia 97
costaricensis 99
epipliytica 96
floribunda 95t
glabra 99, lOOt
insignis 9(>t, 97

var. linearifolia 97
irazuensis 99

linearifolia 97

nitida lOOt

ovata 97, 98t
pentaptera 98
raecnnosa 99

rupestris 99

sodiroi 99

trianae 99

turrialbana 99

Monotropa 101
brittonii 102

coccinea 102, 104t
var. mexicana 102

var. nicaraguensis 102

hypopithys 102t
morisoni 102

morisoniana 102

uniflora lOlf, 102t, 102
—var. australis 102

Ornithostaphylos 34
oppositifolia 34t

Orthaea 93t
Oxycoccus 132

Pernettia 104

empetrifolia 1041
Pernettya 104

ciliaris

—var. alpina 105
ciliata 107t
coriacea 105
empetrifolia 104t
prostrata 107t
—var. purpurea 107t

pumila 104t
setigera 105

Picrococcus 132

stamineum 132t
Polyboea 40

crassifolia 54
laurifolia 60

Polycodimn 132

Proclcsia 40
pubescens 67

veraguensis 54
Psammisia 30t, 108

alpicola 99
columbiensis 108
costaricensis 99

dariencnsis 109
dolichopoda 110
falcata 108t
glabra 99
idalima llOt

panamensis 111
ramiflora 109t, 112
rupestris 99

sympliystemona 112

Rodococcum 132

vitis-idaea 132t
Riedelia

clonantha 117

warszewiczii 1 17

Satyria 115
allenu 116
clonantha 116

warszewiczii 115t, 116
Schizococcus 34

nummularia 34t
Socratesia 40

melastomoides 40t, 62

Sophoclesia 119

cordifolia 121

—var. normalis 121

—var. oox^hylla 120

domingensis 121

flaccida 121

major 121
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nuinnuilariaefolia 120

ovata 121

robusta 121

siibscandens 121
trinitensis 121

Sphyrospermum 119, 123t, 125t
buxifolium 119t, 120
cordifolium 121t, 121
majus 1211, 121, 123t
roraimae liO

standleyi 124
tuberculatum 124

Syniphysia

floccosa 137

racemosa 137

1

Thcmistoclesia 125
costaricensis 126
horquetensis 1 26
pendula 125t
pentandra 127
smithiana 128
valerii 121

Thibaudia 32t, 130
cinnaniomifolia 67

costaricensis 1 30
crassifolia 54

laurifolia 97

niellifera 130t

mexicana 54

pubescens 67

mpestris 99

septemnervia 67

wardii 32

Tyria 95

salapa 95t
Uva-Ursi 34
Vacciniopsis 77

ovata 77

1

Vaccinium 132, 135t, 137t

—sect. Disterigma 77

sect. Pseudodisterigma 135t
angustifolium 132t
arI)oreum 1321

consanguineum 133
—var. irazuensc 133

costaricense 138t, 139t
crassifolium 132t
dissiniile 135
erythrocarpum 132t
floccosum 137, 138t, 139t

huniboldtii 78
irazuense 133

jefense 138
niyrtillus 132t
orosiense 138t, 139t

oxycoccus 132t
pacliycardium 120
pachyphyllum 78
poasanum 137t, 138t, 139
santafeensis 140
siuithianum 128t

stamineum 132t

valerii 121

vitis-idaea 132t
Xerobotrys 34
Xylocoecus 34

])ic(>lor 34t
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Part VIII

Family 155. EBENACEAE

F. White^

Trees, shrubs or rarely suffruticose from a woody rhizome, without milky sap;

heartwood sometimes black; indumentum usually of simple, unicellular, setose,

strigose, or sericeous hairs, but multicellular glandular, unicellular bibrachiate,

and multicellular peltate hairs sometimes present. Leaves usually alternate, rarely

opposite, exstipulate, entire, the epidermal cells papillose in some species, mostly

in those with a glaucous lower epidermis. Flowers actinomorphic, hypogynous,

unisexual, but often with well-developed staminodes or pistillodes, solitary,

fasciculate, cymose or rarely in false racemes or panicles; calyx gamosepalous,

entire to deeply lobed, sometimes closed in bud, otherwise with open or imbricate

aestivation, always persistent in fruit and often accrescent; corolla gamopetalous

with contorted aestivation, shortly to deeply lobed, rotate, urceolate, salver-

shaped or sausage shaped, often constricted at the throat; stamens 2-100+,

epipetalous or borne on the receptacle, the filaments usually short and flattened,

the anthers lanceolate or sagittate, often 2 or more arising from a single filament,

usually dehiscing by lateral slits, raiely by apical pores, the connective well

developed, often larger than the anthers, often apiculate or rostrate; ovary

syncarpous, 2-5 or more carpellary, the carpels 2-ovulate, usually completely or

partly divided by a false septum, rarely unilocular, the ovules pendulous from

the apex of the locule, the styles distinct or basally connate, less often more or less

completely united, the stigmas usually large, fleshy and irregularly lobed. Fruit

erm

times ruminate; embryo relatively small, straight or slightly curved, the radicle

well developed, the cotyledons flat, oval, foliaceous, usually emergent, either

persistent and photosynthetic or fugaceous and non photosynthetic.

The

is confined to Africa, and the pantropical Diospyros has ca. 80 species in America,

94 on the African mainland, ca. 100 in Madagascar, and ca. 200 in tropical Asia

and the Pacific. It shows only feeble penetrations into temperate latitudes and is

poorly represented on tropical mountains.

'Assisted by National Science Foundation Grant DEB 77-04300 (W. G. D'Arcy,

principal investigator )

.

^Departments of Botany and Forestry, University of Oxford, South Parks Road, Oxford

OXl 3RB, Great Britain.

Ann. Missouri Box. Card. 65: 145-154. 1978.

0026-6493/78/0145-0154/$01.15/0
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Among Panamanian families the Ebenaceae appears to be most closely re-

lated to the Sapotaceae, from which it differs inter alia in the articulated, uni-

sexual flowers, biovulate carpels with apical placcntation, bitegmic ovules, the

small hilum of the seed, and the absence of latex.

The number of floral parts in Ebenaceae is very variable, both between and
within species. The unripe fruit is very astringent but the ripe fruit of most
species is edible, though in a few species it is used as a fish poison. The whole
fmit is usually the unit of dispersal but it seems that in D. salicifolia individual

seeds with adherent pericarp are removed by birds or small mammals while the

fruit is still attached to the tree.

The Central American species D. digyna has been planted in many parts

of the tropics for its edible fruit. Diospyros hlancoi A. DC, a native of the Philip-

pines which also has an edible fruit has been planted in a few places in Panama.
It is much better known under the illegitimate name D. discolor Willd.

Our knowledge of Panamanian Ebenaceae is very incomplete and more col-

lecting is needed. No species is represented in herbaria by complete material.

In this account 4 species are provisionally given specific names. All four are

widespread and variable, and the Panamanian representatives are somewhat
different from their relatives elsewhere. Further work may lead to the recognition

of distinct subspecies.

and D. artanthifolia

Ucifi
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1. DIOSPYROS

Diospyros L., Sp. PL 1057. 1753. type: D. lotus L.

Characters as given for family.

Key to Fruiting Specimens

a. Fruits borne in a lax, richly branched infnictescence; calyx 0.5 cm long with (4-)
5(-6) acute, deltate teeth 1. D. artanthifolia

aa. Fruits solitary or in 2-3-flowered fascicles.

b. Calyx cup-shaped; leaves to 9 cm long and 4 cm wide 4. D. salicifolia

bb. Calyx saucer-shaped; leaves much laiger.

c. Fruits distinctly pedicellate, at least 2.5 cm in diameter.
d. Fruits ca. 2.5 cm in diameter; calyx lobed to the middle ._ 3. D. incomtans

dd. Fruits at least 4 cm in diameter; calyx shallowly lobed 2. D. digyna
cc. Fruits subsessile, to 1.5 cm in diameter 5. D. sp. I

Key to Floweiung Specimens^

a. Corolla lobes 4-5.

b. Corolla lobes much longer than the tube 1. D. artanthifolia

3 The flowers of D. sp. I. are unknown.
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Figure 1. Diospyros artanthifolia Mart.—A.

7862 (MO).]—B. Male inflorescence (x2Vf.).—

C

(MO).]

Leaves and fmits (xyi(»). [After Nee
Male flower (x3). [After Croat 14657

aa.

bb. Corolla lobes mnch shorter than the tube 2. D. digyna

Corolla lobes 3.
I

c. Leaves to 9 em long and 4 cm wide, the tertiary nerves and veins indistinct —
4. D. salicifolia

cc. Leaves much larger, the tertiary nerves and veins forming a close and conspic-

uous reticulmn 3. D. inconstans

1. Diospyros artanthifolia Mart., Fl. Bras. 7: 7. 1856

Toeppig 2266 (BR, holotype; L, OXF, W, isotypes; FIIO, US, photos).

Fig. 1.

Tree 4-15 m tall; branches long, slender, subvcrticillate; branchlets setulose-

tomentellous. Leaves chartaceous, drying brownish black above, paler brown

beneath; lamina to 11 cm long and 4 cm wide, lanceolate, broadest just above
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Figure 2. Diospijros di^tjna Jacci. Leaf and fruit (x%). [AfttM- Ccntnj 6227 (MO).]

the base, the apex acuminate, the base cuneate, the margin revohite, the lower

surface strigose-puberulous and rough to the touch, the lateral nerves in 7-10

pairs, slightly impressed al)ove, prominent beneath, the intercostal and other

nerves forming a subprominent lax reticulum beneath. //

flowered axillary cymes; pedicels 0.1-0.4 cm long; calyx 0.3-0.4 cm long, densely

strigillose outside, sparsely strigillose inside, the lobes (4-)5(-6), deltate, about

as long as the tube; corolla ca. 0,6 cm long, fusiform in bud, subrotate at anthesis,

glabrous outside except for the densely strigose mid-petaline lines, the tube

0.2 cm long, obconic, the lobes 5, Ungulate; stamens ca. 30, 0.25-0.35 cm long,

attached to the base of the corolla tube, exserted, the connective with long setae

to 0.3 cm long; pistillode absent. Female flowers in ca. 5-flowered axillary

cymes, pedicels to 0.5 cm long; calyx and corolla similar to those in male flowers

but larger; staminodes ca. 6; ovary 0.4 cm long, 0.4 cm wide, ovoid-conoidal, the

styles 4-5, 0.4 cm long, divergent, united only at the base, locules 8 or 10, uni-

ovular. Fruit ca. 4 cm in diameter, subglobose, hispidulous; seeds 8 or 10 or

fewer by abortion, 2 cm long, 0.9 cm wide, 0.6 cm thick, black; endosperm
smooth; fruiting calyx scarcely accrescent.

This species ranges from Panama southwards to Brasil.

CANAL zone: Barro Colorado Island, Croat 14657 (MO). Pina, Gentrtf 8724, 8731 (botli

FHO). Ten km NW of Gamboa, Nee 7862 (FHO). darien: Santa Fe, Duke 8403 (MO).
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FiGUHE 3. Diospifws inconslans Jacq.—A. Leaves and female flowers (X%). [After

Croat ir Porter 15467 '(MO).]—B. Fruit ( X%). [After Gentry 13458 (MO).]

2, Diospyros digyna Jacq., Ilort. Schocnb. 3: 35, tab. 313. 1798. type: Hort.

Schocnb. 3: tab, 313, 1798.—Fig. 2.

Tree to 20 m tall; bark black, scaling in small pieces; branchlets minutely

strigillose. Leaves siibcoriaccous, drying grey green or blackish; lamina to 18

cm long and 7 cm wide, elliptic, oblong-elliptic or lanceolate-elliptic, the apex

obtuse to subacuminate, the base cuneate, the lower surface glabrous except for

a few minute, in part forking, strigillose hairs, the lateral nerves in 8-12 pairs,

the tertiary and other veins forming a close but inconspicuous reticulum. Male

floicers subsessile in ca. 5-flowered cymules in the axils of leaves or bracts

towards the base of tlie current year's shoot; peduncle ca. 0.5 cm long; calyx to

1 cm long, minutely puberulous on both surfaces, the tube cup shaped, 0.4-0.5

cm long, the lobes 4-5, ca. 0.5 cm long, plicate, reduplicate; corolla to 1.8 cm

long, more or less conical in bud, urceolate at anthesis, the tube ca. 1.2 cm

long, strigillose-tomentellous outside, the lobes 4-5, suborbicular, 0.6 cm long,

0.6 cm wide, glabrous except for the sparsely strigillose part which is exposed

before the flower opens; stamens ca. 20, to 0.9 cm long, attached mostly in pairs

to the base of the corolla tube, included, the filament and connective densely

strigillose, the connective short apiculate; ovary rudimentary, minute, setulose.

Female flowers solitary or in fascicles of 2-3, borne otherwise as in the male
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flowers; calyx and corolla similar to those in the male flowers but the calyx

longer and the corolla shorter and broader; staminodes ca. 12, 0.3-0.8 cm long,

attached to the base of the corolla tube; ovary 0.5 cm long, 0.4 cm wide, sub-

globose, tomentellous, the styles 4-5, ca. 0.5 cm long, united at the base, ending

on the inner face in fleshy, irregularly lobed stigmas, the loculcs 8 or 10, uni-

ovulate. Fruit (4-) 6-8 cm in diameter, subglobose, black and glabrous when
ripe; seeds 8 or 10 or fewer by abortion, 2 cm long, 1 cm wide, 0.5 cm thick,

reddish brown; endosperm not ruminate; fruiting calyx 1.4-2 cm long, saucer

shaped, glabrous outside, tomentcllous inside, the lobes hemiorbicular to ovate,

0.6-0.9 cm long, the margin undulate.

Diosptjros cligyna, which has edible fruit, extends southwards from Mexico
to Panama and Colombia. For centuries it has been extensively cultivated else-

where in the tropics and is widely known under the name Sapote negro. Until

recently its place of origin was uncertain. Because of its wide dissemination as

a cultivated plant its nomenclatural history is complex, and for a long time it

was known under erroneous or invalid names. Howard (1961) has recently

established the correct name.

vEiiA<:;uAS: above Santa Fe on slopes of Cerro Tute below Agricultural School, Gei}fry
6227 (FIIO).

3. Diospyros inconstans Jacq., Enum. PL Carib. 34. 1760; Sel. Stirp. Amer.

276, tab. 174, fig. 67, 1763. type: New Granada, Carthagena, Jacquin (not

seen).

—

Fig. 3.

Small tree 5-8 m tall; branchlcts sparsely and minutely strigillose. Leaves
chartaceous, drying dull dark brown, paler beneath; lamina to 16 cm long and 7

cm wide, oblong-elliptic, the apex rounded to shortly cuspidate, the base

rounded to obtuse, the lower surface sparsely and minutely setulose, the lateral

nerves in 7-10 pairs, prominent beneath, paler than the lamina, the nerves

and veins forming a close and conspicuous reticulum. Male flowers subsessile

or shortly pedicellate in mostly 3-flowered, shortly pedunculate cymules; calyx to

0.7 cm long, strigillose-puberulous outside and inside, the lobes 3(4), imbricate,

as long as the tube, suborbicular, apiculate; corolla ca. 1.5 cm long, subrotate,

thc^ tube ca. 1 cm long, densely strigose, lobes 3, 0.5 cm long, 0.45 cm wide, sub-

orbicular-apiculate, glabrous except for the strigose mid-petaline hues; stamens

ca. 10, to 0.4 cm long, attached to the base of the corolla tube, included, gla-

brous, the connective long-apiculate; pistillode absent. Female flowers solitary

in the axils of leaves or of reduced leaves towards the base of the current

year's growth; pedicel to 0.4 cm long; calyx 0.4 cm long, 0.5 cm wide, shallowly

cup shaped, sparsely strigillose outside, tomentellous inside, the lobes 3, 0.2 cm
long, rounded, the margin reflexed; corolla similar to that in male flower but

shorter and broader; staminodes 3, attached to the base of the corolla tube;

ovary 0,25 cm long, 0.25 cm wide, subglobose, strigillose-tomentellous, the

style 0,15 cm long, stout, undivided, ending in 3, fleshy, bi-lobed stigmas, the

loculcs 6, uniovulate. Fruit ca. 2.5 cm long, 2.5 cm wide, subglobose, glabrous;

seeds 6, or fewer by abortion, 1.5 cm long, 0.8 cm wide, 0.5 cm thick, brownish



1978] WHITE—FLORA OF PANAMA (Family 155. Ehenaceae) 151

X- ^5C.

Figure 4. Diospyros salicifolia H. & B. ex Willd.—A. Leaves and young fruit (X%).
[After Divtjer ir Hatjden 7525 (MO).]—B. Leaves and mature fruit (X%). [After Tyson

1819 (MO)J

black; endosperm smooth; fruiting calyx ca. 1.2 cm long, saucer shaped, lobed

to the middle, sparsely puberulous outside, tomentellous inside.

Following Hiern (1873), this species is interpreted in a wide sense. It extends

southwards from Panama and the West Indies to Paraguay and Argentina.

Specimens from some parts of this enormous geographical range, especially from

the extremities, are so different that it is difficult to believe that they belong

to the same species. They are, however, connected by a complex series of inter-

mediates.

: El Real, Croat ir Porter 15467 (MO). El Real, Quebrada Trapiche, Duke 324

(MO). EI Real, Gentry 4508 (MO), 13458 (FHO). El Real, Ru) Tuira, Stern et al 455

(GH, UC, US), 763 (GH, MO, US).

4. Diospyros salicifolia Ilumb. & Bonpl. ex Willd. in L., Sp. PI., ed. 4. 4: 112.

1805. TYPE: ? near Acapulco, Mexico, Ilumhohit ir Bonplarul (B, not seen;

photo FHO).—Fig. 4.

Shrill) or tree to 15 m tall; branchlets tomentellous with short hairs and

longer sparser spreading hairs. Leaves chartaceous, drying reddish brown or

yellowish brown; lamina to 9 cm long and 4 cm wide, oblanceolate, the apex
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^. ^X^V.

Figure 5. Diospyros sp. I. Leaf and fruit (X%). [After Bristan 1229 (MO).]
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acute to subacuminate, the base cuneate, the lower surface densely strigose on

the midrib, more sparsely so elsewhere, the lateral nerves in 4-6 pairs, indis-

tinct, the tertiary nerves and veins forming an indistinct reticulum. Male flowers

subsessile in (1-) 3 (-5) -flowered, shortly pedunculate cymules; calyx to 0.6 cm

long, tomentellous outside and inside, the lobes 3, with valvate or open deltate

aestivation, as long as the tube; corolla ca. 1.2 cm long, narrowly urceolate,

densely strigose outside except for the margins of the lobes, the lobes 3, deltate,

0.3 cm long, 0.15 cm wide; stamens ca. 9, to 0.5 cm long, attached to the base of

corolla tube, included, glabrous, the connective long-apiculate; pistillode 0.1

cm long, 0.1 cm wide, densely setulose. Female flowers solitary, in the axils of

leaves or of reduced leaves towards the base of current year's growth; pedicel

0.1-0.4 cm long; calyx similar to that in the male flower but to 0.9 cm long

and the lobes valvate-reduplicate in young flower; corolla ca. 1.5 cm long, other-

wise as in the male flower; staminodes 6, ca. 0.3 cm long, glabrous, attached

to the corolla tube, 3 opposite to and 3 alternating with the lobes; ovary 0,3 cm

long, 0.2 cm wide ovoid-conoidal, strigillose-tomentellous, the style 0.15 cm

long, stout, undivided, ending in 3, fleshy, bi-lobed stigmas, the locules 6,

uniovulate. Fruit ca. 3 cm long, 3 cm wide, orange yellow, glabrous, globose;

seeds 6, or fewer by abortion, 1.4 cm long, 0.7 cm wide, 0.5 cm thick, reddish

brown; endosperm smooth; fruiting calyx accrescent, to 1.5 cm long, cup shaped,

shallowly lobed, sparsely puberulous outside, tomentellous inside.

Diospyros salicifolia is widely distributed in Central America from Mexico

(Sinaloa) to Panama. It occurs in a wide range of forest types up to 1,000 m,

varying from swamp forest to scrub forest on dry rocky slopes. The fruit

frequently is not the unit of dispersal, but the seeds are often removed singly,

possibly by birds, while the fruit is still on the tree.

CANAL zoxe: Farfan Beach, Dwtjer i^ Hayden 7525 (F, COL, MO, SCZ, UC); Tyson

1819 (MO), dahien: Cativo swamp, Rio Chucanuque, about half an hour below Morti,

Duke 11739a (MO).

5. Diospyros sp. I.

—

Fig. 5.

I

Tree; branchlets irregularly compressed, sparsely and minutely strigillose.

Leaves chartaceous, drying reddish brown; lamina to 20 cm long and 8 cm

wide, more or less elliptic, the apex shortly subacuminate, the base rounded,

sUghtly asymmetrical, the lower surface glabrous except for a few minute

strigillose hairs, the lateral nerves in 6-8 pairs, prominent beneath, the tertiary

nerves subscalariform. Male flowers unknown. Female flowers in axillary 2-3-

flowered fascicles, otherwise unknown; pedicels (in fruit) ca. 0.2 cm long. Fruit

subglobose, ca. 1.5 cm long and 1.5 cm wide, glabrescent with patches of per-

sistent sericeous hairs; fruiting calyx 0.6 cm long, saucer shaped, sparsely strigil-

lose outside, more densely so inside, 4-lobed, the lobes 0.3 cm long, hemi-

orbicular.

This species seems closely related to the Mexican and Guatamalan species

D. campechiami Lundell.

dahien: Cerro Pine, Bristan 1229 (FIIO, MO).
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Index of Latin Names

Nmubers in bold face type refer to descriptions; numbers in roman type refer to syno-

nyms; numbers with dagger (t) refer to names incidentally mentioned.

Diospyros 144t, 146 salicifolia 146t, 151
artantliifolia 146t, 147 sp. 1 153
blancoi 146t Ebenaceae 145, 1461
campechiana 153t Euclea 144t
digyna 146t, 149 Sapotaceae 146t
discolor 146t
inconstans 150
lotus 146t

Sapote

negro 150t
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Part IX

Family 177. ACANTHACEAE-

L. H. Durkee'^

Herbs, shrubs, vines or small trees. Leaves simple, opposite, exstipulate, often

with cystoliths on the upper surface. Flowers irregular to nearly regular, perfect,

borne in spikes, racemes, panicles, cymes or singly and often subtended by a

conspicuous bract with 2 bracteoles; calyx synsepalous at least basally, persistent,

the segments 5(4,3); corolla gamopetalous, the limb 5-lobcd or 2-lipped, rarely

1-lipped; stamens adnate to the corolla tube, 4 and didynamous or 2 only, the

staminodes often present in flowers with 2 stamens, the anther cells 2 or 1, longi-

tudinally dehiscent; ovary 2-celled, 2-10 ovules in each cell, the style fihform,

simple, the stigmas 1 or 2. Fruit a capsule (except Mendoncia with drupaceous

fruits), usually more or less stalked, 2-celled, 2-valved; seeds usually flattened,

mostly borne on hook-shaped funicles, sometimes on papiUiform funicles, the

testa smooth or roughened, often mucilaginous when moistened.

The Acanthaceae includes about 250 genera and 2,500 species, mostly in the

New and Old World tropics, with a few species extending into warm temperate

regions. The family is divided into 4 subfamilies according to Lindau (1895).

More recent considerations have restricted the genera to be included in the

family (Bremekamp, 1953, 1965).

The Acanthaceae can be recognized by the prominent cystoliths appearing

with magnification as small, cylindrical concretions or short lines on the upper

surface of the leaves, the younger stems, the branches of the inflorescence, and

the calyx. Genera lacking these are few and have exceptional features in the

fruit. The genus Mendoncia is unique with a drupaceous fruit. The only genera

lacking cystoliths and having the more typical capsular fruit with hooklike funicles

are the genera Aphelandra and Megaskepasma. Seeds are frequently ejected

forcefully by the hook-shaped funicle when the mature capsules are moistened
]

by rainfall. In capsules that have opened the funicles can be seen with the naked

eye as hook-shaped projections. Many species of the family also have conspicuous

^Assisted by National Science Foundation Grant DEB77-04300 (W. G. D'Arcy, principal

investigator).
^ This work was initiated during a National Science Foundation Science Faculty Fellowship

at the Missouri Botanical Garden and continued with support by a grant from Grinnell College.

"Grinnell College, Grinnell, Iowa 50112.Grinnell College, Grinnell, Iowa 50112.

Ann. Missouri Box. Card. 65: 155-284. 1978.

0026-6493/78/0155-0284/$13.l5/0
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imbricate bracts subtending the flowers. These bracts may be green, yellow,

bright red, or orange.

While most genera of this family are restricted to either the New or Old
World, a few are found in both. These include Jtisticia and Ruellia, the largest

genera in the family with about 410 and 250 species respectively. Typically, most

of these species are found in the tropics and subtropics with a few extending into

temperate areas.

The major economic importance of the family is horticultural. Cultivation is

often restricted to greenhouses, however, since, although many genera have very

attractive foliage and flowers, they are difficult to grow. Justicia guttata^ the

shrimp plant, with its showy spikes of reddish brown bracts is perhaps the best

known in the United States. Seeds of Thunhergia alata, the clock vine or black-

eyed susan, are frequently sold in gardening stores in the United States, and in

the tropics several other species of Thunhergia are grown as ornamentals. Several

species of Ruellia are grown for their showy leaves and flowers. Fittonia and
Strohilanthes are grown for sale. Many other genera are also cultivated and
these include: Acanthus, Aphelandra, CrossamJra, Eranthemum, Graptophyllum,

Ilypoestes, Justicia, Pachysfachys, and Sanchezia,
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. 1975. The genus Aphelandra. Smithsonian Contr. Bot. 18: 1-134.

a. Fertile stamens 4.

b. Plants usually scandent; seeds not borne on liooklike funicles,

c. Fruit a drupe 21. Mendoncia
CO. Fruit a beaked capsule witli 2-4 seeds 32. Thunhergia

bb. Plants not scandent, usually erect herbs or shrubs; seeds borne on hooklike
funicles or if on papilliforni funicles, capsule not beaked.
d. Seeds on papilliforni funicles; seeds spheroidal, not flattened; cystoliths

absent in leaves.

e. Leaves small, under 4 cm long; corolla small, imder 1 cm long

29. Staurogyne
ee. Leaves large, over 8 cm long; corolla larger, over 1 cm long

1. Aphelandra
dd. Seeds on hooklike funicles; seeds flattened; cystoliths present in leaves, at

least on upper surfaces (excepting Aphelandra).
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f. Anthers 2-celled in at least one pair of stamens.

g. Upper pair of stamens witli 2-celled anthers, one (^f the cells

superposed, the shorter pair of stamens with 1-celled anthers;

individual hairs of stems, leaves and bracts with a purplish band-

ing pattern 15. Hcrpetacanthus

Both pairs of stamens with 2-cclled anthers, superposed or not;

hairs of stem, leaves, and bracts lacking purplish banding pattern.

h. Calyx segments very dissimilar, the posterior and anterior

ones much larger than the lateral ones.

i. Corolla 2-lipped, 5 mm long, white or violet; leaves

under 10 cm long 30. Teliostachtja

ii. Corolla with 5 nearly equal lobes, 15 mm long, yellow

(purplisli when dry); leaves over 10 cm long „ 3. Barleria

hh. Calyx segments similar or nearly so.
'

]. Shi'ubs or small trees; calyx segments often rounded or

obtuse at tip.

k. Basal lobes of the anther rounded, not spurred;

capsules 4-seeded, sericeous 33. Tricanthera

kk. Basal lobes of the antlier spurred; capsules 8-seeded,

glabrous - __ 5. Bravaisia

jj. Herbs, often more or less suffrutescent (rarely shrubs;)

calyx segments subulate or lanceolate, usually acute or

acuminate.

1. Flowers solitary or fascicled; capsules witliout

stalks, cylindrical; corollas 1 cm long or less.

m. Corollas white; capsules with 12-16 seeds

16. Hygrophila

mm. Corollas blue or pale purple; capsules with

2-4 seeds 9. Dyschoriste

11. Flowers mostly in spikes, racemes, cymes, or pani-

cles (excepting axillary flowers of Ruellia gemini-

flora, R. pracclara, and R. mctallica); capsules with

stalks, clavate or elliptic; corollas over 1 cm long,

n. Flowers in closely imbricate bracted, 4-sided

spikes; bracts conspicuous, ovate.

o. Leaves cordate; bracts indigo upon drying

14. Uemigraphh
oo. Leaves ovate, lanceolate or oblong lanceo-

late; bracts greenish upon drying „ 4. Blechum

nn. Flowers otherwise; bracts mostly inconspicuous

and linear,

p. Inflorescences in 1-sided racemes; corollas

yellow with purplish throats 2. Asystasia

pp. Inflorescences in cymes, heads, panicles,

spikes or flowers axillary; corollas variously

colored, not yellowish with purple throats

27. Ruellia

ff. Anthers 1-celled.

q. Corolla bilabiate; stamens exserted with filaments over 10 mm
long „_ L Aphelandra

qq. Corolla lobes subequal, spreading; stamens included with fila-

ments less than 5 mm long 23. Neriacanthus

aa. Fertile stamens 2.

r. Anthers 1-celled.

s. Corolla blue; upper lip of corolla over 15 mm long 12. Habracanthm

ss. Corolla orange or red; upper lip of corolla under 15 mm long.

t. Bracts and bractlets conspicuously shorter than calyx segments (2-3

times); corolla beaked at tip prior to expansion 18. Kalhret/eriella

tt. Bracts and bractlets not conspicuously shorter than calyx segments

(equal to or slightly longer); corolla not beaked at tip prior to ex-

pansion.
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u. Inflorescence a narrow, spike-like thyrse; some flowers borne in

fascicles of 2 or 3 _.. 26. Razisca
uu. Inflorescence paniculate; flowers all borne singly 13. Hansteinia

IT. Anthers 2-celled.

V. Inflorescence condensed, head-like; bracts white-ciliate, linear subulate.

w. Calyx segments 4; corolla ca. 15 mm long ..__ _, 7. Chaetothtjiax

WW. Calyx segments 5; corolla o\cr 20 mm long 6. Chaetochlamijs
vv. Inflorescence open, bracts otherwise,

X. Cystoliths lacking in the leaves; seeds not borne on hook-like funicles.

y. Bracts large and sliowy, over 30 nnn long; corolla over 30 mm
long 20. Megaskepasma

yy. Bracts small and inconspicuous, under 10 mm long; corolla under
15 mm long.

z. Bracts stiff and awn-tipped; leaves mostly over 10 cm long

10. Ehjtraria

TL, Bracts flaccid and awnless; leaves mostly under 8 cm long
_ . 22. Nehonia

XX. Cystoliths present in die leaves; seeds borne on hooklikc funicles.

A. Staminodes present.

B. Anther cells basally spurred; flowers in fascicles of 6-8,

loosely enclosed by bracts 28. Sanchezia
BB. Anther cells not basally spurred; flowers not in fascicles that

are enclosed by bracts.

C. Corolla limb equally or subequally 5-parted.

D. Bracts conspicuous with spiny margins, over 2 cm
long; calyx segments unequal 3. Barleria

DD. Bracts inconspicuous without spiny margins, under
1 cm long; calyx segments equal __ 25. Pseudcranthemiim

CC. Corolla limb 2-lipped.

E. Leaf blades mottled; corolla over 7 cm long; culti-

vated plants 11. CraptophyUiim
KE. Leaf blades green; corolla under 6 cm long; mostly

wild plants 24. Odontonema
AA. Staminodes absent.

F. Outer bracts 4-ranked, large; flowers borne in very dense
spikes.

G. Bracts under 2 cm long; cal>'x segments similar

3 1 . Tetraiyjcrium

CG. Bracts over 2 cm long; calyx segments widely dissimilar

__ 3. Baderia
FF. Bracts not 4-ranked, usually small; flowers borne in lax

spikes, panicles, cymes, or thyrses.

H. Stems 6-angled in cross-section; calyx subtended by tvvo

partially united bracts __ 8. Dicliptera

IIH. Stems rounded to 4-angled; bracts distinct.

I. Calyx 5-ioarted.

J. Bracts large, to 44 mm long ____ 20, Megaskcpasma
]]. Bracts small, less than 20 mm long 17. Justicia

IL Calyx 3-parted __ 19. Louteridinm

1. APHELANDRA

Aphelandra^ R. Br., Prodr. Fl. Nov. 475. 1810. type: Justicia piilcherrima

(Jacq.) H.B.K.

Shrubs or suffriitescent herbs. Leaves opposite; blades usually large, oblong
to elliptic, the margins toothed, lobed, crenate or entire. Inflorescences of terminal

or axillary spikes, the spikes often conspicuous with showy bracts and flowers;

^ For a list of synonyms see Wasshausen ( 1975).
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bracts most often imbricate^ some species bearing dorsal clusters of submarginal

glands which may be conspicuous, the margins of the bracts entire, toothed or

ciliate; bractlets various, rudimentary in a few species. Flowers with 5-merous

calyx, the segments separate nearly to the base, frequently lanceolate and striate

veined, the posterior segment usually broader than the others; corolla straight

or curved, the limb usually bilabiate, the upper lip erect, bilobed or entire, the

lower lip reflexed or spreading, 3-lobed, the middle lobe often larger than the

laterals; stamens 4, usually exserted, but usually not beyond the upper lip of the

corolla, the anthers narrow, 1-celled, often pilose dorsally and held together at

the apices by the intertwining hairs; capsules usually clavate, 4-seeded. \

Aphelandra is one of the larger genera of the family and is endemic to tropical

America. Species of the genus are often quite showy, and yet they are seldom

cultivated because of difficulties in cultivation. The leaves of this genus lack

the cystoliths which characterize most genera of the family. The submarginal

glands appearing on the bracts of many species have been observed in the field

herri

ds should not be referred 1

Leonard n951-1958) and Wassh

Literature

:

Wasshausen, D, C. 1973. New species of Aphelandra, Phytologia 25: 465-502.

. 1975. The genus Aphelandra. Smithsonian Contr. Bot. 18: 1-134.
i

a. Bracts toothed.

b. Bracts with submarginal glands.

c. Leaves narrow, not over 2 cm wide; corolla to 5 cm long 8. A. dtikei

CO. Leaves ovate to elliptic, to 8 cm wide; corolla to 3 cm long 6. A. dcppeana

bb. Bracts without submarginal glands.

d. Bracts under 15 nun long; corolla less than 2 cm long.

e. Leaves mostly under 10 cm long; bracts over 12 mm long _. 15. A. seibertii

ee. Leaves 10 cm long; bracts under 9 mm long.

f. Leaves pilose (shaggy, soft hairs) on both surfaces; rachis of the

inflorescence with numerous glandular hairs 18. A. tonduzii

ff. Leaves sparingly strigose (appressed, straight hairs) above, stri-

gose only at the veins beneath; rachis eglandular 1. A. arnoMii

dd. Bracts over 20 mm long; corolla over 5 cm long _.__ 2. A. aurantiaca

aa. Bracts entire,

g. Bracts with submarginal glands.

b. Submarginal glands consisting of dense clusters of numerous, minute

glands appearing as a dull alveolar spot,

i. Bracts over 20 nun long; calyx segments not conspicuously longer

than the bracts —

—

___ __ 5. A. darienensis

ii. Bracts under 20 mm long; calyx segments conspicuously longer

than the bracts.

]. Corolla glabrous; bractlets over 3.5 nun wide .. 10. A. hartwegiana

]]. Corolla puberulous or papillose; bractlets under 3.5 mm
wide.

k. Flowering spike expanded; bracts not imbricate __ 11. A. laxa

kk. Flowering spike compressed; bracts imbricate.

1. Petioles short, to 1 cm long; corolla puberulous __

12. A. lingua-hovis

11. Petioles 2-8 cm long; corolla papillose.

m. Bracts apically acuminate to acute; calyx un-

der 12 nun long 14. A. pulcherrima
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iiini. Bracts apically obtuse; calyx over 15 mm long.

n. Leaves crenate; bracts over 10 mm wide
4. A. crcnata

nn. Leaves entire to undulate; bracts less tlian

10 mm wide 3. A. campanensis
hh. Submarginal glands represented by 1 or more well-defined elliptical,

shiny areas.

o. Bracts over 15 mm long; stem densely velutinous ._ 16. A. sindairiana

00. Bracts 10 mm long or less; stems hirsute, but not velutinous.

p. Calyx conspicuously longer than the bracts.

q. Corolla puberulous, without papilli; flowering spike ex-

panded; bracts not imbricate 9. A. gracilis

qci. Corolla papillose; flowering spike compressed; bracts

imbricate 14. A. pidcherrima

pp. Calyx not conspicuously longer than the bracts.

r. Stem densely pilose; lower surface of leaf blades pilose

___ 13. A. pilosa

rr. Stem hirsute or strigose, but not densely pilose; lower

surface of leaf blades strigose or glabrous „^. 17. A. tcrryae

gg. Bracts without submarginal glands.

s. Bracts over 3 cm long; corolla over 3 cm long 7. A. dolicantha

ss. Bracts under 1 cm long; corolla under 2 cm long.

t. Leaves apically acute, tlie lower surface strigose on the veins

only; corolla red .—- 1. A. arnoldii

tt. Leaves apically acuminate, the lower surface pilose; corolla white,

becoming purplish with age 18. A. totuluzii

h Aphelandra arnoldii Mildbr., Notizbh Bot. Gart. Berlin-Dahlem 11: 63.

1930. type: Colombia, Sc/m/f^e 771 (B?, not seen).

Ilerhs; stems short, to ca. 60 cm tall, subquadrangular, sparingly strigose.

Leaves subrosulate, crowded, elliptic, to 18 cm long, 6.5 cm wide, apically acute,

basally attenuate, sparingly strigose above, strigose only on the veins beneath, ca.

14 pairs of lateral veins, arched and ascending, the margins undulate; petioles

sericeous, to 6.5 cm long. Inflorescences in spikes, rising from the axils of crowded
terminal leaves, to ca, 24 cm long and ca. 0.5 cm wide; peduncle strigose, one

bract subtending each flower, barely imbricate, erect and spreading, lanceolate,

to 8 mm long and 2 mm wide, apically acute, 3-nerved with one or two lateral

teetli, the longer one ca, 0.5 mm long toward the apex, the outer surface velutinous

with occasional glandular hairs, the margins ciliate; bracteoles 2 subtending each

flower, subulate, ca. 4 mm long and 0.8 mm wide, puberulcnt and with a few long

glandular hairs. FJowers sessile; calyx segments unequal, all lanceolate and ca.

5 mm long, the anterior and lateral segments ca. 8 mm wide, the posterior segment

ca. 1.4 mm wide, all segments with glandular hairs on the outside mostly toward

the apex; corollas red or pink, bilabiate, ca. 1.4 cm long, 1.5 mm wide, the lateral

lobes of the lower lip ca. 3.5 mm long, 3 mm wide, cuneate at the base, sub-

orbicular, the middle lobe obcordate, 4.5 mm long, 4 mm wide, cuneate at the

base, the upper lip 3 mm long, 3.5 mm wide, obcordate, the corolla glabrous

outside, villous in the mouth and down the tube; stamens included, paired, the

anthers held together dorsally by interweaving hairs, 1.3 mm long; ovary 1.5 mm
long, the style 5.5 mm long, puberulent toward the base. Capsules clavate, to

10 mm long, 4 mm wide, glabrous, shiny; seeds 4, orbicular, flattened, 2 mm wide,

the surface hispidulous.
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This species is found in damp areas of wooded mountain slopes and cloud

forests in Panama, Colombia, and northern Venezuela.

CHiRiQui: Boquctc, 6000 ft, Dicijer 7028 (MO). NW of Boquete, Cerro Horqueta,

5000-5800 ft, Dtvtjer et al 468 (MO). Palo Alto just E of Bociuete, 5000 ft, Stern et al

1057 (MO).

2. Aphelandra aurantiaca (Scheidw.) Lindl., Bot. Reg. 31: pi 12. 1845.

I

Hemisandra aurantiaca Schiedw., Bull. Acad. Roy. Sci. Bruxelles 9: 22.1842. type: Grown
from seed of Mexican collection (not seen).

Suffrutescent herh to shrub, erect, 1 m tall; young stems tetrangular, older

stems terete; younger stems glabrous to velutinous. Leaves elliptic, 8-30 cm long,

3-12.5 cm wide, apically acuminate, basally attenuate, occasionally obliquely

decurrent, glabrous except for occasional puberulence along the veins, the costa

and lateral veins prominent, reticulations plainly visible on the upper surface and

obscure on the lower margins, undulate to entire; petioles to 1 cm long, glabrous.

Inflorescences in mostly terminal, quadrifarious spikes, to 15 cm long and 2 cm

wide excluding the corollas; rachis puberulous, flattened at the nodes. Flowers

sessile; 1 bract subtending each flower, imbricate, elliptic or ovate, to 3 cm long

by 1 cm wide, the apex acute, the base cuneate, puberulous-glandular on both

surfaces, reticulations prominent on the inner surface, the margins ciliolate, ser-

rate, the teeth to 1.5 mm long; 2 bractcoles subtending each flower, narrowly

lanceolate, to 10 mm long and 0.5 mm wide, puberulous on both surfaces, striate

ridged; calyx 5-merous, 1 cm long, the posterior segment oblong, 2.5 mm wide

with a 3-toothed apex, the lateral and anterior segments linear-lanceolate, 1 mm
wide, all segments puberulous with striate ridges culminating at the base in

callus tissue ca. 1 mm thick; corolla red, orange red, or scarlet, the tube to 4 cm

long and 3 mm wide, bilabiate, the upper lip to 2 cm long and 1 cm wide above

base, oblong-ovate, apiculate at the apex, forming a partial hood over the anthers,

the lower lip 3-lobed, elliptic, the middle lobe 2 cm long, 1.2 cm wide, the apex

acute, the lateral lobes elliptic ovate, to 1.2 cm long and 0.75 cm wide, the apex

acute, puberulous on both surfaces; style to 4.6 cm long, sparingly puberulous

with ascending hairs, the ovary puberulous at the apex. Capsules 1.6 cm long,

sparingly puberulous; seeds hispidulous.

This species is found in dense forests from Mexico to Bolivia (Leonard, 1958).
I

BOCAs DEL TORo: Station Milla 7.5 on Changuinola-Almirante RR, Croat 38108 (MO).

Forest above RR stop at Milla 7.5, Croat 6 Porter 16260 (MO). Hillside above Almirante,

Gentry 2749 (DUKE). Changuinola, Kennedy 3257 (MO). Chiritjuicito to 5 mi S along

Rio Guarumo, Lewis et al 2078 (MO). Almirante, McDaniel 5139 (MO). Station Milla 7.5

on ChanLniinola-Almirante RR, Nee tr Hanson 14090 (MO). Along trail to Risco Abajo,
'

(MO). Water '" " - -

Fish Creek Mountains, Chiriqui Lagoon,
3 km SW of Almirante, 10U-2UU m, ISee Cr ilansc

Lagoon, Wedel 967, 1161, 1475, 1602 (all MO).
, _ „ ,

Wedel 2302, 2326 (both MO), cocle: Hills N of El Valle de Anton, trail to La Mesa, ca.

1000 m, Allen 2711, 3694 (both MO), vkhaguas: Santa Fe, forested slopes of Cerro Tute,

2500 ft' Allen 4374 (MO). 5 mi W of Santa Fe on road past Escuela Agricola de Alto

Piedra on Pacific side of divide, 800-1200 m, Croat 23038 (MO). NW of Santa Fe, 1 km
from Escuela Agricola Alto de Piedra, Mori ir Kalhtnki 4862 (MO).
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3. Aphelandra campanensis Durkee."* type: Panama, Croat 12125 (MO, holo-

type; NY, isotype).

Shrub to 3.5 m tall; stem quadrangular, strigose, the lenticcls corky, elliptic,

ca. 1 mm long. Leaves elliptic, to 30 cm long and 12.5 mm wide, apically acumi-
nate, basally attenuate, mostly glabrous to sparingly strigose above, strigose

beneath, denser along veins, the margins entire or undulate; petioles to 5 cm long,

strigose. Inflorescences in terminal spikes, borne singly or in clusters, quadran-
gular, to 19 cm long, 1-1.5 cm wide; rachis glabrate; bracts rhombic ovate, 10-11

mm long, 7-8 mm wide, apically obtuse to acute, apiculate, glabrate and minutely

roughened with strigose hairs in some, the nerves prominent except toward the

tip, with 2 submarginal glandular areas at about the midpoint consisting of a

compact cluster of numerous, minute, dull, brown glands making an elliptic,

alveolar spot 1.5-2.0 mm long and 0.5-0.75 mm wide, the margins subhyaline,

entire; bracteoles falcate lanceolate, 9-10 mm long, 2.5-3.25 mm wide, keeled,

striate nerved, densely hirsute along the keel, the marginal area glabrous, sub-

hyaline, sparingly papillose. Flowers with the calyx segments conspicuously
longer than the bracts, 15-17 mm long, apically obtuse, apiculate, striate nerved,

glabrous outside, minutely roughened toward the apex inside, the anterior seg-

ments oblong-lanceolate, 4.5 mm wide, the lateral segments lanceolate, 3.5 mm
wide, the posterior segment ovate, 7 mm wide; corolla orange red, bilabiate,

densely papillate outside and inside, the tube to 4 cm long, 5 mm wide at the

base, constricted to 3.5 mm wide just above the apex of the ovary, expanding to

11 mm wide at the throat, the upper lip erect, ca. 19 mm long, 9 mm wide, ovate,

apically with 2 acuminate lobes ca. 6 mm long, the lower lip .spreading at maturity,

the middle lobe ovate, to

keeled, the lateral lobes triangular, the free portion 1.5 mm long, 2 mm wide,

fused to the upper lip for most of tlieir length, the tip rounded; stamens extending
to tip of upper lip, the anthers 9 mm long, 1.5 mm broad, acute at both ends;

style and ovary glabrous. Capsules ovate, ca. 20 mm long, 6 mm broad, the tip

rounded, the surface shiny and puncticulate; seeds suborbicular, 4 mm in diameter,

the surface minutely roughened.

This species is found in the provinces of Code and Panama in moist forest

regions at ca. 1,000 m elevation. This species most closely resembles Aphelandra
chaponensis, an endemic species of Colombia, but differs in its slightly longer

and densely papillate corolla, longer and wider middle lobe of the lower corolla

lip, wider bracteoles, and eciliate bracts.

nocAS DEL TOHO: 3-6 km W of Alniirante, 30-200 ni, Cruat 38222 (MO). c:anal zoxe:
US Army Tropic Test Center, Fort Clayton, Garner 26 (DUKE), cocle: Below Cerro Pilon,
Croat 13465 (MO). Hills above El Valle de Anton, D'Araj 6 D'Arcy 6770 (MO). La Mesai
Dwycr 6 Duke 8271 (MO). Above El Valle, 1000 m, Gentnj 5688 (MO). La Mesa, N of
El Valle, 1000 m. Gentry 6844 (MO). La Mesa above El Valle, 900 m, Gentry 7407 (MO).
Cerro Pilon, LaUathin 5067 (MO). El \'alle de Anton, 1000-2000 ft, Lewis et al. 2557 (MO).
Trail to Las Minas, 2.8 mi NW of church in El Valle dc Anton, 3100 ft, Lttteyn 4062 (DUKE).

'Aphelandra campanenm Durkee, sp. nov. Frntex Aphelandra chaponensis simile sed
differt ab ilia corolla longiore et dense papillosa lobo medio labii inferioris lon^iore latioreque,
bracteolis latioribiis bracteis eciliatis.



1978] DUHKEE—FLORA OF PANAMA (Family 177. Acanthuccac) |53

Road from village of El Valle to La Mesa, 2400-2600 ft, Spdlman et al 578 (MO). La

Mesa, above El Valle de Anton, 1000 m, Weaver <t- Foster 1648 (DUKE), colon: Rio

Guanche, D'Arcy 9677 (MO). rAXAMv: Cerro Campana, 3000 m, Croat 12125 (MO, NY).

Cerro Campana, cloud forest, Lewis et al. 3059 (MO). Cerro Campana, 8.6 mi SW of

Capira, ca. 700 m, Luteyn 980 (DUKE). Cerro Campana, 1 km past Su Lin Motel, Mori ir

KaUunki 2450 (MO). Gorgas Memorial Labs, 25 km NE of Cerro Azul on Rio Piedras, 550

m, Mori ir KaUunki 3284 (MO). Summit of Cerro Campana, Porter et al. 4966 (MO, SCZ,

US). VKRAGUAs: Valley of Rio Dos Bocas on road between Alto Piedra and Calovebora, 350-

400 m, Croat 27356 (MO).

4. Aphelandra crenata Leonard, Contr. U.S. Natl. Herb., 5: 31. 1958. type:

Colombia, llauoht 1464 (US).
I

Shrubs to 2.6 m tall; stems quadrangular toward the tip, strigose. Leaves

oblong-elliptic, to 38 cm long and 13 cm wide, apically acuminate, basally at-

tenuate, glabrous above, strigose beneath, the costa and the lateral veins prominent

below, with 17-22 pairs of lateral veins, the margins crenate except for the basal

portions; petioles 2-8 cm long, strigose. Inflorescences of terminal spikes borne

singly and in clusters, to 24 cm long and 1.5 cm wide; peduncles ca. 2 cm long,

glabrous to sparingly strigose, the lateral spikes to 14 cm long; rachis glabrous;

bracts imbricate, ovate-rhombic, 13 mm long, 14 mm wide, apically obtuse and

apiculate, scarlet in living plants, drying dark brown near the margins, glabrous,

with 2 dull, alveolate, submarginal glandular areas midway from the base, ca.

3.5 mm long and 2 mm wide; bractlets falcate, to 11 mm long and 4 mm wide,

apically acute, keeled, sericeous along the keel. Flowers witli the calyx to 2 cm

long, the segments oblong, apically rounded and slightly apiculate, glabrous,

striate nerved, the posterior segment 8 mm wide, the anterior segments 5.5 mm
wide, the lateral segments 4.5 mm wide; corolla rose to yellowish, to 6 cm long,

5 mm wide at the base, 8 mm wide at the throat, the upper lip erect, 18 mm long,

12 mm wide, apically bilobed, each lobe acute, ca. 8 mm long and 6 mm wide,

the middle lobe of the lower lip spreading, oblong, to 18 mm long and 11 mm
wide, apically obtuse, the lateral lobes ca. 6 mm long, partially adnate to the

upper lip, the free portion 2 mm long, 1.5 mm wide, apically obtuse, the entire

corolla papillate outside, wooly inside where the filaments join the corolla tube;

stamens exserted ca. 1 cm beyond tlie throat. Capsules and the seeds not observed.

This species is found in lowland rain forests of Panama and Colombia. It is

closely related to A. harticegiana, but differs in its strongly crenate leaves, apically

nKfnci^ r.iil\7v «j^<rTnf^nK ^lifirfpr hraff^ :mfl in some snecimens. rose-colored corollas.

BOCAS DEL TORO: Little Bocas, Chiriqiu Lagoon, Weclcl 2501 (MO), dahien: Rio

Chico, Yaviza, Allen 5094 (MO).

5. Aphelandra darienensis Wasshauscn, Phytologia, 25: 480. 1973. XYrE:

Panama, Duke ir Elias 13756 (US).

Low suffrutescent shrub; stems terminally subquadrangular, strigose. Leaves

oblong-elliptic, 28-36 cm long, 13-16 cm wide, apically short-acuminate, basally

acute, glabrous to sparingly strigose above, strigose beneath, more densely strigose

on the costa and lateral veins, the costa and lateral veins prominent, but more so

beneath, the margins entire; petioles 2.5-8 cm long, ridged, strigose. Inflores-
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cences of terminal or axillary spikes l)orne singly or in clusters, 8-12 cm long, to 4

cm wide excluding the corollas, moderately compact; peduncle ca. 1 cm long, stri-

gose; rachis glabrous; bracts imbricate, spreading with age, orange or red, rhom-
boid-ovate to ovate, 25-30 mm long, 10-15 mm wide, apically acute to obtuse,

often crisped and retrorse, glabrous, with 2, dull, elliptic, alveolate, submarginal

glandular areas just above the middle, ca. 4 mm long and 1 mm wide, the margins

entire, ciHolatc; bractlets lanceolate, 8 mm long, 2 mm wide, keeled, striate

nerved, the keel pubescent, especially so toward the apex. Flowers with the calyx

segments lanceolate, to 16 mm long, striate nerved, glabrous, glandular-punctate

on both surfaces, the posterior segment to 6 mm wide, the anterior pair 3 mm
wide, the lateral pair 2.5 mm wide; corolla orange red, to ca. 6 cm long, densely

glandular-puberulous, the tube 5.5 cm long, basally 3 mm wide, 7 mm broad
at the throat, the upper lip erect, oblong, 15 mm long, 2-lobed, the lobes tri-

angular-ovate, 6 mm long, acute, the lower lip 3-lobed, the middle lobe oblong,

15 mm long, 8 mm wide, the lateral lobes similar but shorter; stamens exserted,

nearly reaching the tip of the upper lip, the anthers 9 mm long, basally apiculate.

su

3.3 cm long, 6 mm wide, 6 mm thick; seeds dark brown, unevenly oblong, 6 mm
long, 4 mm wide, muricate.

This species is found in premontane to mossy forests at elevations above 600

m. Most of the corolla description and measurements were obtained from Wass-
hausen (1973).

DAiUEN: Ascent of Cerro Pirre from Rio Pine S of El Real, 600-750 ni, Duke 53/5 (MO).
Cerro Pirre, Diikc ir Elias 13756 (US). Premontane rain forest between Tres Bocas and
Cerro Canipaniiento on Cuasi-Cana Trail, Kirkhride ir Duke 1350 (MO).

6. Aphelandra deppeana Schlecht. & Cham., Linnaea 5: 96. 1830. type:

Mexico, Schiede ir Deppe (B, destroyed, not seen).

A. puleherritfia H.B.K., Nov. Cen. Sp. Pi. 2: 236. 1817. type: Mexico, Schiede 6- Deppe
(B, destroyed (not seen)).

A. pectinata Willd. ex Nees in DC, Prodr. 11: 298. 1847. syxtype: Mexico, Schiede 6
Deppe (W, not seen).

A. haenkeana Nees in DC, Prodr. 11; 298. 1817. syxtype: Mexico, Andrieux 131 (K, not
seen )

.

Shrubs to 4 m high; young steins subquadrangular to terete, glabrous to

velutinous, the internodes 3-10 cm long, the lenticels oval to linear, mostly under

1 mm long. Leaves elliptic to 22 cm long and 8 cm wide, apically acuminate,

basally attenuate, glabrous to scabridulous above and strigose to velutinous

beneath, especially on the costa and lateral veins, the margins entire to undulate;

petioles to 5 mm long or wanting, strigose. Inflorescences in dense terminal spikes

to 19 cm long, ca. 1 cm wide; bracts 1 per flower, elliptic, imbricate, to 15 mm
long and 6 mm wide, acuminate at the apex, cuneate at the base, strigose outside,

pubcrulous inside, with 2 clusters of submarginal, middorsal glandular areas of

1 to 10 ovular glands per area, each gland ca. 0.5 mm long, bract rather strongly

5-nerved outside, with 4-8 marginal teeth to 1.5 mm long, the margins ciliate; 2

bracteoles subtending each flower, lanceolate, to 6 mm long and 1.5 mm keeled,
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veliitinous along the keel; rachis pilose. Flowers sessile; calyx segments, lanceo-

late, ca. 8 mm long, the 2 anterior segments ca. 1.5 mm wide, the 2 lateral seg-

ments ca. 1 mm wide, the posterior segment ca. 3 mm wide, puberulous toward

the apex; corollas pink, pui-plish red, scarlet or red, bilabiate, to 3 cm long,

gradually expanding to 4 mm wide at the mouth, constricted to 2 mm wide just

above the ovary, puberulous outside, glabrous inside, the lips ovate, the upper

lip 2-lobed, ca. 1 cm long, each lobe acuminate, 3 mm long, the lower lip slightly

longer, acuminate at the apex; stamens with hispid filaments, exserted. Capsules

elliptic, to 15 mm long, 6 mm wide, 3 mm thick, the apex acute, glabrous to

sparingly puberulous; seeds 2 per locule, flattened, irregular in shape, ca. 3 mm
across and 1 mm thick, the surface minutely roughened, dark brown.

This species occurs in shaded areas within rain forests or secondary growth,

along river banks or adjacent slopes. Generally collections are from lower eleva-

tions, although some have been collected as high as 1,600 m. It ranges from

southern Mexico to northern South America and in the West Indies.

CANAL zone: Near water reservoir W of Cocoli, Croat 9159 (MO). Road S-2 between

Ft Sherman and Gatun Locks, Croat 14151 (MO). Along road to treatment plant near

Miraflores Locks, Croat 12729 (DUKE). Panamerican Highway near La Chorrera, D'Arcy

9435 (MO). Ft. Clayton near old hospital area, Dwycr 3891 (MO). Balboa Heights, Green-

man ir Greenman 5020, 5031 (both MO). Along Panamerican Highway between Rodman

Marine Base and Chorrera, Nmvicke et al 3582 (MO). Albroolc, U.S. Army Tropic Test

Site Robyns h- Dwyer 55 (MO). 1 mi SW of Cocoh in the Rodman Naval Anununition

Depot Wilbur et al. 12893 (DUKE), chihiqui': 12.4 mi N of David, Lewis et al. 718 (MO).

cocLE- El Valle de Anton, 1000-2000 ft, Lewis et al. 2595 (MO). Potrero, Puga 18 (MO).

Sonadora, Penonome, Pi/gfl 45 (MO), colon: Santa Rita Ridge, Divycr 6 Correa 8424

(DUKE). Santa Rita Ridge, 2-3 mi from Transisthmian Highway, Gentry 1857 (MO).

Santa Rita Ridge E of Transisthnnan Highway, 300-500 m, Gentry 6597, 6601 (both MO).

Santa Rita Ridge Road, 4 mi from Transisthmian Highway to Agua Clara weather station,

ca. 500 m, Gentry et al. 8858 (MO). Santa Rita Ridge Road, ca. 8.5 km from Boyd-Roose-

velt Highway, Mori <b Kallunki 2104 (MO). Lmnber road ca. 8 km NE of Santa Rita along

ridge 650 it,'Wilbur 6- Weaver 10857 (DUKE). Santa Rita Ridge ca. 7 mi from Transisth-

mian' Highway, 650 ft, Wilbur et al. 15078 (DUKE), dahien: Forest 1-3 mi N of Paya,

Duke ir Kirkbride 14010 (MO). S of El Real, on slopes of Cerro Pirre ca. 3 mi E of Dos

Bocas of the Rio Pirre, 500-1000 in, Foster ir Kcnncclu 1263 (DUKE). Second large point

just before Punto Alegre NE of Carachine, Gentry 4055 (MO). Summit of Cerro Pirre,

1000-1400 m. Gentry h Clewell 7097 (MO). Trail from Pucro to Cerro Mali, between Quc-

brada Matia and Quebrada Pobre, ridge between Pucro and Topalisa Rivers, 150-500 m,

Gentry i^ Mori 13539 (MO). Pucuro, 70 m, Mori 6 Gentry 4243 (MO). Cana-Cuasi Trail,

Chepigana, 4000 ft, Terry ir Terry 1522 (MO). Crest of Cana-Cuasi Trail, Chepigana, 5000

ft Terry 6 Terry 1559 (MO), hehhera: Oci'i, 100 m, Allen 4066 (MO). Hills between Las

Minas and Peso, Burch et al. 1349 (MO). Ocu, Rio Paoancho, Stern et al. 1738 (MO). 10

mi S of Ocu Tyson et al. 2815 (MO), los santos: Headwaters of Rio Pedregal, 25 mi SW
of Tonosi 2500-3000 ft, Lewis et al. 2954 (MO). Tonosi, Guanico, Stern et al 1854 (MO).

PANAMA: ' Taboga Island, 300 m, Allen 102 (MO). Forest above beach E of Puerto Obaldia,

Croat 16944 (MO). Along road between Panama and Chepo, Dodge et al. 16644 (MO).

Taboga Island, Durkee 71-161 (MO). Slopes of Cerro Jefe, Foster ir Kennedy 1872 (DUKE).

Taboga Island, near sea level. Gentry 5737 (MO). N of Chepo, road along Rio Tocumen,

Hunter h Allen 218 (MO). Sea level to 10 m, Kennedy et al. 2022 (MO). Shrub in mon-

tane forest on the road to Cerro Campana, Lazon 5790 (MO). 2-3 mi S of Goofy Lake,

road to Cerro Jefe, 2000-2200 ft, Lewis et al 282 (MO). Chiman, Lewis et al. 3331

(MO). Arraijan, Paz 11 (MO). Chivo-Chivo, SolaniUa 10 (MO). 8 km above Goofy Lake

on road to Cerro Jefe, Weaver & Foster 1492 (DUKE). Cerro Jefe, Wilbur et al. 11316

(DUKE). Road to El Valle de Anton on outer rim of the crater ca. 18 km from Interamerican

Highway, Wilbur et al. 15582 (DUKE), sax blas: Inland from airport at Mandinga, Duke

8909 (MO). Trail E of Cangandi-Mandinga airport road, 2-5 mi S of Mandinga airport.
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Duke 14763 (MO), veiiaguas: 2 mi S of Santa Fe, Gcntrt/ 2939 (MO). 3.9-5 mi N of
Santa Fe, 500-1000 m, Gentry 3004 (MO). 8.8 km from Escuela Agiicola Alto de Picdra
Mori ir Kalhmki 3210 (MO). 7 km W of Santa Fv on new road past agricultnral scliool'
ca. 2900 ft, Nee 11166 (MO). 1 mi W of Santiago along old Interamerican Highway, Tyson
5178 (MO). pnoviNCK unknown- : Correa 593 (MO); Duke 2815, 6190 (both MO).

7. Aphelandra dolicantha Donnell Smith, Bot. Gaz. (Crawfordsville) 27: 438.
1899. type: Costa Rica, Donnell Smith 6689 (US).

Shrubs to 2 m tall; stems quadrangular, glabrous to puberulous, the hairs
brownish. Leaves ovate tn elUnhV f-n 17 r.m h^y^rr o,i^l rk r.,^ ,.,.vi^ ..^i^r.1^,,

bene

dry
green than the upper surface, the costa and lateral veins prominent, the margins

1-4
^fl

terminal sessile spikes borne singly or occasionally in small clusters, to 8 cm long
and 1 cm broad; rachis sericeous with hairs ascending; bracts closely imbricate,
green when fresh, drying reddish brown, ovate-lanceolate to oblanceolate, to 3.5
cm long and 0.7-1 cm wide, apically acuminate to acute, glabrous, the margins
ciliolate; bracteoles linear, to 8 mm long and 0.5 mm wide with appressed pilose
hairs, 0.5 mm long. Flowers with the calyx minute, the segments linear-subulate,
ca. 1.5 mm long, 0.25 mm long, ciHolate; corolla white, the tube slender, glandular-
puberulous, to 5 cm long, nearly cylindrical, basally 2 mm broad, 3.5 mm broad
at the throat, the lobes glabrous, the upper lip erect, oblong, to 12 mm long and
6 mm wide, 2-lobed, the lobes 5 mm long, 3 mm wide at the base, apically rounded,
the middle lobe of the lower lip to 22 mm long, 9 mm wide, apically rounded,
the lateral lobes oblong, to 17 mm long and 6 mm wide, apically rounded; stamens
included, filaments ca. 6 mm long, affixed just below the throat, the anthers 2.5
mm long, basally apiculate, adhering by terminal hairs; style included. Capsules
(from Leonard, 1958) narrowly clavate, ca. 15 mm long, 3 mm broad, glabrous,
minutely punctate; seeds flattened, obliquely ovoid, 5.5 mm long, 3.5 mm broad,'
ca. 1 mm thick, smooth, brown.

This species is found in rain forests at lower elevations between 45 and 1,000
m, and its range extends from Colombia to Guatemala.

iU)CAs DEL T<wo: Bctwcm Buena Vi.sta coffee finca and Cerro Pilon on Chiriqui trail
Kirkhricle ix Duke 695 (MO), veraguas: Valley of Rio Dos Bocas on road between Alto
Iiedro and Calovebora, Croat 27443 (MO). Valley of Rio dos Bocas, 11 km from Escuela
Agncola Alto de Piedra on road to Calovebora, 450 m, Croat 27513 (MO) Cerro Tute ea
10 km NW of Santa Fe, 750-1000 m, Mori et al. 7535 (MO). '

'

8. Aphelandra dukei Wasshauscn, Phytologia 25: 475. 1973. type- Panama
Duke 14397 (MO).

SuffiTitescent shrub ca. 1 m high; stems quadrangular near apex, terete in

older portions, glabrous to tomentulose. Leaves narrowly elliptic, to 15.5 cm long
and 2 cm wide, apieally acuminate, basally attenuate, sparingly strigose along
the costa above, strigose mostly on the costa and the lateral veins beneath, drying
to dark green above, pal(> beneath, the margins entire; petioles (unwinged por-
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tion) 0.5-1 cm long, pubescence that of tlie stem. Inflorescences in terminal

spikes to 14 cm long, 2 cm wide at antlicsis (excluding flowers), the bracts

imbricate, the peduncles short, to ca. 0.5 cm long, pubescence as the stem, the

rachis sericeous; bracts green, rhomboid-elliptic to 15 mm long, 5.5 mm wide,

apically acuminate, sericeous, with two shiny, oval, submarginal clusters of 2-6

oval glands, each ca. 0.5 mm long, the margins above the middle with ca. 3 pairs

of spinetipped teeth to ca. 2 mm long; bractlets lanceolate, 8-10 mm long, 1-1.25

mm wide, keeled, pilosulus mostly along the keel. Flowers with the calyx seg-

ments lanceolate, 9-10 mm long, striate-nerved, mostly glabrous, the margins

ciliolatc toward the apex, the dorsal segment 2 mm wide, the lateral pair 1.25

mm wide, the anterior pair 1.0 mm wide; corolla bright red, ca. 4 cm long, the

tube sparingly puberulous and minutely papillose, 2.5 cm long, basally 2 mm
wide, 4.5 mm wide at the throat, the lobes with sericeous hairs apically, the

upper lip erect, oblong-ovate, ca. 15 mm long, 4.5 mm wide, 2-lobed, the lobes

apically acuminate, 5 mm long, basally 2 mm wide, curved outward, the lower

lip spreading, appearing 1-lobed, the lobe ca. 15 mm long, 4 mm wide, apically

acuminate, the tip recurved; stamens exserted. Capsules green, elliptic, ca. 12

mm long, 6 mm wide, 4 mm thick, shiny, sparingly puberulous, minutely punctate;

mature seeds not seen.

This species is found along sandy and rocky rivcrbanks of lower elevations

in central Panama.

Pucuro 70 m Mori ir Gentry 424^ (MO), taxama: Rio Bayano, 1-4 mi
DAIUEX:

above Piria,' ca. 100 ni, Duke 14397 (MO). Tributary of Ri'o Chagres, 5 mi SW of Ccrro

Brewster, ca. 1000 ft, Lciois et al 3426 (MO).

9. Aphelandra gracilis Leonard, Proc. Biol. Soc. Wash. 56: 54. 1943. type:

Panama, Allen 2908 (US).

Shrub to 3 m high; stems subquadrangular near the apex, terete below,

sparingly to moderately strigose with conspicuous, corky, cream colored lenticels

to 0.7 mm in diameter. Leaves elliptic to obovate, to 18 cm long and 7.5 cm wide,

apically acuminate, basally attenuate, glabrous above and beneath^except for a

few strigose hairs along tlie costa, the margins entire; petioles 0.5-1 cm long,

strigose to glabrous. Inflorescences of terminal, subquadrangular spikes borne

singlv or in panicles, to 15 cm long and 1.5 cm wide at anthesis excluding the

corolla; peduncles 5-7.5 mm long, strigose, the rachis puberulous, the internodes

6-8

when fresh, oblong when flattened, 5-8 mm long. 3.5^ mm wide, witli two

dorsal clusters of 3 to many, .shiny, elliptic, submarginal glands ca. 0.5 mm long,

0.2 mm wide; bracteoles lanceolate, 5 mm long, 2 mm wide, puberulous. Flowers

spreading at' maturity clearly exposing the rachis; calyx puberulous, extending

well above the bracts, segments lanceolate, ca. 8 mm long, apically subacute,

the Dosterior segment 3 mm wide, other segments 2.3 mm wide, striate nerved;

corolla scarlet, puberulous, the tube funnelform .5-6

5 mm wide at the base, 9 mm wide at the mouth, the upper lip erect to 20 mm
long and 10 mm wide, 2-lobed, the lobes apically acuminate, to 8 mm long and

/
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keeled at the apex, the middle lobe of the lower lip spreading, lanceolate, to 24
mm long and 9 mm wide, apically acuminate and keeled, the lateral lobes
triangular, attached on one side to the upper Hp, acute, the free portion to 1.1

mm long and 1.3 mm wide; stamens exserted, about equalling the upper lip and
generally enclosed by it. Capsule clavate, coarsely puberulent, to 2 cm long,
6.5 cm broad above and 3 mm broad at tlie base, tlie surface muricate and shiny
at maturity, apically obtuse; seeds 4, flattened, orbicular, ca. 3.5 mm in diameter
and 2 mm wide.

This species is found in valleys and along streams at middle elevations
central Panama.

in

cocLE: N of El Valle de Anton, 1000 m, Allen 1671, 2908 (both MO). El Valle Dwtjcr
1838 (MO). Road back of Club Campestre, El Valle, Dwyer 11845 (MO). El Valle' Gentrtj
& Dwyer 3587 (MO), colon: Santa Rita Ridge, 5.5-6 mi E of Transisthmian Highway,
Lewis et al. 5392 (MO). Santa Rita Ridge, on pronerty of Peter & Leslie Tassel, ca. 1 9 km'
from Boyd-Roosevelt Highway, Mori dr Kalhmki 1801 (MO). Santa Rita Ridge Man ir
KaUunki 3025 (MO), panama: Lower slopes above FSU cabin, Cerro Campana 850 m
Croat 22793 (MO). Cerro Jefe, Duke 9394 (MO). Cerro Jefe, Divyer ir Gentry 9458
(MO). 5-10 km NE of Altos dc Paeora, Gentry et al. 4199 (MO). Ca. 10 kmi N of Panameri-
can Highway on El Llano-Carti Road, 500 m, Gcntrt/ ct al. 8873 (MO). Near top of Cerro
Jefe to 1 mi beyond, Gentry «^ Tyson 3490 (MO). 10 km above Panamerican Highway on
road from El Llano to Carti-Tupile, 150-350 m, Kennedy ir Dressier 2954 (MO) Cloud
forest, Cerro Campana, Maas ir Dressier 726 (MO). El Llano-Carti Road, 10 km from
Interamerican Highway, Mori ir Kallunki 2260 (MO). Corges Memorial Labs, 5-10 km NE
of Altos de Paeora, ca. 600 m, Mori 6 Kallunki 3343 (MO). Forested slopes' of Cerro Jefe
near large coffee finca, M'ilhur et al. 11326 (DUKE), veracuas: 5 mi W of Santa Fe
past Escuela Agricola de Alto Piedra, on Pacific side of divide, 800-1200 m, Croat 23038
(MO). Above Santa Fe on .slopes of Cerro Tute, 1200-1400 m, Gentry 6247 (MO).

TYPE

:

10. Aphelandra hartwegiana Nees in Benth., PI. Ilartw. 236. 1846.
Colombia, Hartweg 1270 (not seen).

Shrubs to 4 m high; stems subquadrangular in younger portions, soon becom-
ing terete, strigose to glabrate, the lenticels elliptical, ca. 1 mm long. Leaves
oblong elliptical to oblong ovate, 25-.35 cm long, 7-11 cm wide, apically acumi-
nate, basally attenuate, glabrous to sparingly strigose above, sparingly strigose
to strigose beneath, the costa and the lateral veins prominent beneath, from 11
22 pairs of lateral veins, the margins entire to sHghdy crenate; unwinged portion
of petiole 0.5-6 cm long. Inflorescences terminal, solitary, or several, the spikes,
to 25 cm long and 2.5 cm wide, the peduncle of terminal spike to 1.5 cm long'
those of lateral .spikes longer, the rachis glabrous; bracts imbricate, red to or-

ange when fresh, drying to brown with dark brown borders, rhombic-ovate,
to 16 mm long, 13 mm wide, mostly apically obtuse but some apiculate with
2 dull, alveolate, submarginal glandular areas on the upper half of the bract,

wi

for 0.25-0.5 mm; bractlets falcate, to 1 cm long and 3.5 mm wide, subcarinate,
apically acute, keel pubcrulous to hirsute, striate-nerved. Flowers with the
calyx segments oblong, to 22 mm long, the posterior segment 9 mm wide, the
anterior segments 5.5 mm wide, the lateral segments 4.5 mm wide, all apically
acute and apiculate, glabrous, striate nerved; corolla yellow or orange, gla-
brous, the upper hp erect, lanceolate, 2 cm long, ca. 6 mm wide, apically bi-
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lobed, these triangular, ca. 5 mm long, 3 mm wide, acuminate and apiculatc,

the middle lobe of the lower lip spreading, lance-ovate, ca. 2 cm long and
7

12 mm wide, apically acuminate, the lateral segments ca. 7 mm long, partly

adnate to the upper lip, free portions triangular, ca. 1.5 mm long and 1 mm
wide, obtuse. Capsules obovoid, 2.0-2.3 cm long, 7 mm wide and 5 mm tliick,

glabrous, nitid and pvmctate.

This species is found at lower elevations on forested hillsides and along

streams of Colombia and Panama. Since available specimens lacked complete

corollas this description was kirgely obtained from Leonard (195(S).

BOCAs DEL TOlU): Hillside above Alinirante, Gentry 2748 (MO), darien: S of El Real,

headwaters of Rio Pine at a fork known as Dos Bocas, ca. 100 ni, Foster 6 Kennedy 1247

(DUKE). Along stream near Bartolome, Kennedy 2H32a (MO).

11. Aphelandra laxa Durkee." tyi-k: Panama, Mori et al 6854 (MO, holo-

type).

—

Fig. 1.

I

Shrub to 1.5 m tall; younger stem quadrangular, glabrous. Leaves ovate-

elliptical, to 35 cm long, 18.5 cm wide, apically acuminate, basally attenuate,

glabrous above and beneath, drying dark green above, lighter green beneadi,

the margins entire to undulate; petioles to 3 cm long, glabrous. Inflorescences

of lax terminal, sessile spikes to 18 cm long, 5-10 mm wide excluding corollas, the

rachis subquadrangular, 2 mm broad, glabrous, considerably exposed by widely

spaced bracts at intervals of 1.5-2.0 cm, the bracts rhombic-ovate, to 8 mm long,

6 mm wide, apically acute, with 2, dull, alveolate, submarginal glandular areas

on the lower half of the bract, 2 mm long, 0.75 mm wide, glabrous, minutely

ciliolate; bractcoles ovate, keeled, to 7 mm long, 2.5 mm wide, apically acute,

glabrous. Floivers with the calyx segments conspicuously longer than the bracts,

linear subulate, the segments to 11 mm long, apically acute, apiculate, striate

nerved, the anterior segments ca. 3 mm wide, the lateral segments 2.5 mm wide,

the posterior segment 3.5 mm wide; corolla red, bilabiate, to ca. 7 cm loiig, mi-

nutely puberulous inside and out, the tube to 4.2 cm long, 4 mm wide at the base.

constricted to 2 mm just above the apex of the ovary, expanding to 9 mm wide

at the throat, the upper lip erect, ca. 25 mm long, 8 mm wide, ovate, apically

with 2 acuminate lobes ca. 11 mm long, the lower lip spreading at maturity, the

middle lobe ovate, 30 mm long, 11 mm wide, apically acuminate, the lateral lobes

triangular, the free portion 0.5 mm long, 0.5 mm wide, connate to the upper lip

for most of their length, the tips rounded; stamens exserted to the tip
'

of the

upper lip, the anthers 7-8 mm long, 2 mm broad, acute at both ends; filaments

glabrous; style and ovary glabrous. Capsule clavate, 16 mm long, 9 mm broad,

glabrous, the surface shiny and puncticulate; seeds ovate, 5 mm long, 4.5 mm
wide, minutely scabrous.

" Aphelandra laxa Durkec, sp. nov. Frntex ad L5 m alta; foliis ovato-ellipticis ad .3.5 ein

longis, 18.5 cm latis; infloresccntibus ex spicis laxis, terminalibus, sessilibus, ad 18 cm longis

consta'ntibns, rachidibus snbquadrangularibns, 2 cm latis, glabris, aliciuantum nudis inter bracteas

semotas, spatiis 1.5-2.0 cm, bracteis duo, rhombeo-ovatis ad 8 cm longis, 6 mm latis, acntis,

hebetati's, alveolatis, areas snbmarginales glandulares infra medinm fcrentibus; partil)us calycis

bracteas insignitur superantibiis, linearo-subulatis ad 11 mm longis, corolla rnbra ad 7 cm longa.
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Fic;uRE 1. Aphehndm laxa Durkee. Habit (x%). [After Mori 6854 (MO).]

This species is known only from type collection, found along a trail through
rain forest. It resembles A. gracilis in its lax spikes, but differs from it in the
longer internodal lengths of its spike, its alveolate glandular areas on the bracts,

and its appressed bracts and flowers.
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SAN BLAs: On trail to Darien from Puerto Obaldia 1-20 km WSW of Puerto Obaldia on

Caribbean slope of Cordillera, Mori et al. 6854 (MO).

12. Aphelandra lingua-bovis Leonaid, Contr. U.S. Natl. Herb., 5: 31. 1958.

type: Colombia, Archer 2012 (US).

de

and minutely strigose, the hairs upwardly appressed. Leaves ovate elliptic to

elliptic, to 28 cm long and 15 cm wide, apically acuminate and often curved to

one side, basally attenuate, glabrous above, or sparingly strigose in the younger

leaves, occasionally strigose or more spreading, the hairs densest along the costa

and the lateral veins, the costa and the lateral veins prominent, the lower surface

drying to a lighter green, the margins entire or undulate; petioles to ca. 1 cm

long, strigose. Inflorescences of terminal spikes borne singly or in clusters, the

spikes to 19 cm long and 1.5 cm wide, the rachis unevenly sericeous, the peduncle

to 8 mm long, sericeous; bracts orange to bright red when fresh, drying to reddish

brown, rhombic ovate, to 16 mm long and 8 mm wide, apically acute, glabrous

to puberulous with upwardly appressed, strigose hairs along the costa, the costa

and the lateral veins prominent with two dull elliptic, alveolate, submarginal

glandular areas dorsally about midway from the base, to 3 mm and 1 mm wide,

the margins ciliolate; bractlets Hnear lanceolate, to 17 mm long and 2 mm wide,

apically acuminate, keeled, the keel densely hirsute with ascending hairs ca. 1

mm long. Flowers with the calyx ca. 17 mm long, the segments lanceolate,

increasingly puberulous toward the apex, striate nerved, the posterior segment

8 mm wide, the lateral segments 1.7 mm wide, the anterior segments 2.2 mm wide;

5-6

curved, 3.5 mm
I

the upper lip erect, elliptic, 16 mm long, 7 mm wide, 2-lobed, the lobes apically

acute, 4 mm long, 3 mm wide basally, the middle lobe of the lower lip lanceolate,

mm
upper lip, the free portions triangular, ca. 1.5 mm long, 1 mm wide, apically

acute; stamens slightly exserted, the anthers apiculate at both ends, webby-pilose

at the tip; ovary densely strigose, the hairs ascending. Capsules clavate, 18-20

mm long, 4 mm wide, 3.5 mm thick, glabrous except for ascending strigose hairs

toward the rounded apex; seeds 4, dark brown, deltoid, ca. 5 mm long, 4 mm
wide, the margins sparingly tubcrculate.

This species is found in rain forests at mid to lower elevations of Darien

Province and adjacent Colombia.

cocle: Along road ca. 8 uii N of El Valle dc Anton, Luteyu i^ Kennedy 1683 (DUKE).

3 km NE of El Valle, Mori ir Kallunki 2953 (MO), colon: Rio Guanche, 1-4 km up-

stream from Portobelo Road, 0-100 m, Gentry 8783 (MO). Near bridge over Rio Buenaven-

tura, near Portobelo, Foster 6 Kennedy 1794 (DUKE). Rio Cuanche, 1-4 km upstream from

Portobelo Road, 0-100 m, Mori & Kallunki 3009 (MO), darien: Ascent of Cerro Pirre from

Rio Pirre S of El Real, 750-1030 m, Duke 5329 (MO). Cocalito, Pacific side near Prov.

Darien's Colombia border, Divyer 4339A (MO). Summit of Cerro Pirre, 1000-1400 m. Gentry

ir Clewell 7110 (MO).
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13. Aphelandra pilosa Leonard, Contr. U.S. Natl. Herb., 5: 31. 1958. type:

Colombia, Cuatracesas 7223 (US, not seen).

Shrubs to 3 m tall; stems siibquadrangiilar toward the apex, densely pilose,

the hairs light brown to 2 mm long, spreading. Leaves elliptic, to 21 cm long and
8.5 cm wide, apically acnminate, basally attenuate, sparingly pilose above, the

costa and the lateral veins densely pilose, the hairs light brown, 1-1.5 mm long,

pilose beneath, venation prominent, the margins entire or undulate; petioles ca.

1.5 cm long, densely pilose. Inflorescences in terminal spikes borne singly or in

panicles, to 9 cm long and 1 cm wide, the peduncle densely pilose as in the stems,

ca. 1 cm long, the rachis white tomentose; bracts closely imbricate, dark brown
upon drying, apically acute, ovate lanceolate, to 9 mm long and 6 nnn wide,
puberulous outside, and with strigose hairs toward the tip and along the mid-
vein to the base on some bracts, with two dorsal clusters of 10-20 shiny, oval,

submarginal glands each ca. 0.5 mm long, the margins of bracts ciliolate, the

bracteoles ovate lanceolate, to 6 mm long and 2.5 mm wide, keeled, striate nerved,

puberulous with pilose hairs along the keel toward the apex, the margins ciliolate.

Flowers with the calyx segments to 7.5 mm long, puberulous, striate-nerved, the

posterior segment ovate lanceolate, to 3.5 mm wide, the lateral segments linear

lanceolate to 1.5 mm wide, the anterior segments lanceolate to 2.5 mm wide, all

apically apiculate; corolla red or light bluish red, to 6.5 cm long, puberulous
outside, the tube funnelform, glabrous inside, slightly curved, to 4.5 cm long,

7 mm wide at the mouth, 4.5 mm wide at the base, the upper lip erect to 20 mm
long and 8 mm wide, 2-lobed, the lobes apically acuminate and keeled to 8 mm
long and 4 mm wide, the middle lobe of the lower lip spreading, lanceolate, to

21 mm long and 8.5 mm wide, apically acute, the lateral lobes triangular, attached
on one side to the upper lip, apically rounded, the free portion 3 mm long, 2 mm
wide; stamens exserted, about equaling the upper lip and enclosed by it, the
filaments puberulous toward the base, the anthers dorsally pilose and basally

slightly apiculate; the pistil glabrous. Capsules clavate, dark brown, shiny,

glabrous, to 23 mm long, 10 mm wide, 4 mm thick; seeds 2-4, oval, flattened,

7 mm long, 5 mm broad, the surface reticulate, dark brown.

This species is found in primary forest at low to mid elevations of Panama
and Colombia. It is most similar to A. pulcherrima and differs from it mainly
in its denser, longer pilose hairs on the steins, petioles and leaves.

AM a: Primary forest along newly cut road from EI Llano to Carti-Tupile, 12 mi
above Panamerican Highway, 2()()-50() m, Croat 2289 (MO), Liemcr 1222 (MO).

14. Aphelandra pulcherrima (Jacq.) II.B.K., Nov. Gen. Sp. PI. 2: 236. 1817.

Justicia pulcherrima Jacci., Eniim. Pi. Carib. 11. 1760; Stirp. Amer. 6, pi 2, fig. 4. 1703.
TYPE: Colombia Jacquin (W, not seen).

Shrubs or suffrutescent herbs to 5 m tall; young stems quadrangular, terete

when older, glabrous to sparingly strigose, the lenticels scattered, oval, ca. 0.5

mm long, corky. Leaves elliptic to elliptic obovate, to 30 cm long and 11 cm
wide, apically acuminate, basally attenuate, glabrous above, sparingly strigose



1978] DURKEE—FLORA OF PANAMA (Family 177. Acanamccae) 173

to glabrous beneath, the margins shallowly crenate to shghtly undulate; petioles

ca. 3 cm long, pubescence as on the costa. Inflorescences terminal, quadrangular,

the spikes to 20 cm long and 1 cm wide; bracts rhombic ovate, imbricate, 7-9.5

mm long, 5-6 mm wide, apically acute to acuminate, apiculate, Iceeled and striate

nerved, minutely puberulous on the upper bracts, the lower bracts increasingly

strigose mostly over the keel, ciliolate with submarginal glandular areas just below

the midpoint consisting of numerous, minute {0.2 mm) often shiny brown to dark

brown glands making an elliptic, alveolar spot 1.5-2.5 mm kmg, 0.5-1 mm wide;

bractcoles falcate, keeled, to 8 mm long, 2.5 mm wide, striate nerved, finely

puberulous without except for the wooly keel, glabrous within; rachis glabrous

to sparingly puberulous. Flowers with the calyx segments conspicuously longer

than the bracts, 9-11 mm long, glabrous, lanceolate, apically acute, the anterior

segments 2.5 mm wide, the lateral segments 2 mm wide, the posterior segment

4.5 mm wide, all striate nerved; corolla bright red, bilabiate, papillate outside and

in, the tube to ca. 5 cm long, 4 mm wide at base, constricted to ca. 2 mm just

above the apex of the ovary, gradually extending to 9 mm wide at the throat,

the upper lip erect, ca. 19 mm long, basally 9 mm wide, consisting of 2 acuminate

lobes ca. 8.5 mm long, the lower lip spreading at maturity, with 3 lobes, the

middle lobe lanceolate, ca. 24 mm long and 7 mm wide, the lateral lobes ca. 5

mm long, acute, connate to the upper lip for most of their length; stamens

extending to about the length of the upper lip. Capsules oblong, obtu.se, glabrous.

This species is found in tropical rain forests of lower elevations ranging from

Mexico to northern South America. The capsule description was obtained from

Leonard's description since none were present on Panamanian specimens.

CANAL zone: Rio Indio do Gatun, Maxon 4807 (US), colon: Path through bananas

from sea to top of ridge behind Carotte, D'Arcy 9311 (MO). Rio Cuanche, D'Arcy 9696 (MO).

darien: Rio Aruza, Bristan 1248 (MO). Between Rio Perecenico and Rancho Frio, 500-

2500 ft, Duke 6- Elias E 13889 (MO). Near Cerro Pirre base eamp on Rio Parasenico, 200-

500 m' Gentry ir Clewell 7061 (MO). Camp Summit, San Blas-Darien border along Sea

Level Canal Rt. 17, 1000-1200 ft, Oliver et al. 3676 (MO, US). Panama: 5 mi up Rio

Nuevo Foster 1993 (DUKE, US). Along Chanave River, above Chepo, 40-200 m, Pittier

4723 (US). SAN DLAs: Beaeh E of Puerto Obaldia, Croat 16890A (MO, US). Mainland in

front of Ustupo, D'Arcy 9476 (MO). Headwaters of Rio Cuadi, Camp Diablo, Duke et ah

3611 (MO, US). Mainland opposite Ailigandi, Lewis et ah 172 (DUKE, F, MO, US). For-

ests around Puerto Obaldia, San Bias coast, 0-50 m, Pittier 4280 (NY).
I

15. Aphelandra seibertii Leonard, Ann. Missouri Bot. Gard. 24: 205. 1937.

type: Panama, Seibert 460 (MO).

Ilerhs, erect to 19 cm high; stem cjuadrangular, pilose hairs to 1 mm long, the

lower stem rooting at the nodes. Leaves elliptic to 9.5 cm long, 4.2 cm wide,

apically acute, basally acute, the pilose hairs to 1 mm long above and beneath,

dense along costa and lateral veins bcJieath, the margins entire to slightly undulate,

the petioles to 1.6 cm long, densely pilose. Inflorescences in 1-3 terminal spikes,

to 13 cm long and 1 cm wide, the rachis densely pilose; bracts closely imbricate,

spreading at maturity, rhombic, to 14 mm long, 6 mm wide, the tips often purplish,

the margins above the midpoint dentate with 2-3 erect teeth, ca. 1 mm long, the

bractlets lanceolate 8.5 mm long, 2 mm wide, keeled, translucent, pilose along
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calyx segments translucent, with sparse small glandular hairs plus pilose hairs,

lanceolate, anterior segments 5 mm long and 0.7 mm wide, the lateral segments
5 mm long and 0.5 mm wide, the posterior segment 5.3 mm long and 1.4 mm
wide; corolla yellow at base, the lobes lavender tipped, bilabiate, the tube funnel-

wi

lip 6.5 mm long and 5.5 mm wide, divided to 2 mm into 2 rounded lobes, the lower
lip 8 mm long, with 3 lobes, the lateral lobes rounded, 6 mm long and 2 mm wide,
the middle lobe retuse, 8 mm long and 5 mm wide, puberulous glandular outside,

glabrous inside; stamens slightly exserted, the filaments pilose. Capsules oblanceo-
late, ca. 8 mm long, 3 mm wide and 1.5 mm thick, reddish brown; seeds 4 near-
triangular, puberulent, 3 mm long and 0.7 mm thick.

Aphelandra seihertii is found in moist habitats of Costa Rica and Panama.

cocLE: El Valle, 600-1000 m, Allen 1215 (MO). N rim of El Vallc de Anton 600-1000
m, Allen 1642- Seibert 460: Woodson 6- Scheru 187 In]] MOV

16. Aphelandra slnclairiana Nees in Benth., Bot. Voy. Sulphur, 146, pi 47.

1844. type: Panama, Isthmus of Panama, Sinclair (K, not seen).

Shrubs or small trees to 6 m high; younger stems terete to subquadrangular
at terminus, velutinous. Leaves narrowly elliptic to near oblanceolate, to 37.5
cm long and 10 cm wide, apically acuminate, basally attenuate, sparingly pilose
above except at the costa, pilose beneath, the margins entire to shallowly crenatc;
petioles 1-2 cm long, pilose. Inflorescences borne in terminal and subterminal
spikes in clusters of up to 10 spikes, spikes to 15 cm long and 2 cm wide, the
rachis hispid to wooly; bracts orange red, densely imbricate, obovate rhombic,
to 20 mm long, 15 mm wide, the apex of the lowermost bracts acuminate and the
upper bracts obtuse, 5 or 6 prominent dorsal nerves branching toward the apex
of the bract, velutinous dorsally and puberulous ventrally, with two clusters of
elliptic glands toward the margins at about the middle of the dorsal surface, the
glands ca. 0.5 mm long and 0.4 mm wide, 4-10 glands per cluster, the margins
of the bracts entire; bracteoles lanceolate, to 7.5 mm long and 3 mm wide, striate,

partially keeled toward the apex, tomentose outside, puberulous inside. Flowers
falling away at maturity when the bracts are expanded; calyx 5-merous, all

segments separate to base, lanceolate, the posterior segment to 9 nmi long and
3 mm wide, the remaining segments to 9 mm long and 2 mm wide, puberulous
outside and glabrous inside, striate; corolla puiplish red, bilabiate, puberulous
inside and outside, the tube funnelform, to 4.5 cm long, 3.5 mm wide at base,
6.5 mm wide at mouth, the upper lip erect, to 17 mm long, 9 mm wide, 2-lobed,'

the lobes acuminate and keeled at the apex, to 7.5 mm long, the lower lip spread-
ing, the middle lobe lanceolate, keeled, to 25 mm long, 8 mm wide, the lateral

lobes triangular, attached on one side to the upper lips, acute, the free portion
to 1.3 mm long and 1.5 mm wide; stamens exserted to just below the tips of the
upper lip and enclosed by it. Capsules clavate, to 1.8 cm long and 6 mm broad
distally, 3 mm broad at the base, puberulent, obtuse at the apex; seeds 4, puberu-
lent, flattened, ca. 3.5 mm in diameter.
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This species is found in moist, open areas of rain forest and in low, wet areas

of low growth in both Costa Rica and Panama.
I

BOCAS DEL TORO: Hillside above Almirante, Gentry 2684 (MO). Quebrada Huron, 300-

400 ft, Kirkbride h Duke 422 (MO). Changuinola to 5 mi S at junction of Rios Changuinola

and Terebe, 100-200 ft, Lewis et al. 803 (MO). Chiriqui Lagoon, Wedel 762, 1012, 1083

(all MO). Garay Creek, Chiriqui Lagoon, Wedel 2636 (MO). Water Valley, Wedel 973 (MO).

CANAL zone: Atlantic side along Transisthmian Highway, Blum 6- Dwyer 2137 (MO). W
end of Gatiin Lake Dam, Blum 6 Tyson 1975 (MO). Road between Gatun and Ft. Sherman,

Burch et al 1016 (MO). Barro Colorado Island, Croat 4650, 5157, 7297, 7760, 7836, 8574,

8624, 9441 (all MO). Roadside Madden Forest Road \, Croat 8952 (MO). Road C-16, NW
of Pedro Miguel, Croat 12262 (MO). Road S-10, N of Escobal, Croat 12443 (MO). Pipe-

Forest at N edge of Summit Garden, Croat

13129 (MO). W arm of Quebrada Salamanca, 70 m. Dodge et al. 16996 (MO). Road K 5-

17, Duke 8968 (MO). Las Cruces Trail, Dwyer 1958 (MO). France Field, Dwyer 8542 (MO).

Ft. San Lorenzo, Ehinger 470 (MO). Chagres, Fendler 209 (MO). Madden Forest Preserve,

Lewis et al. 5334 (MO). Military Reserve, Ft. Sherman, Road S-1 between Gatiin and Piiia,

0-170 m, Liesner 1357 (MO). Pipeline Road, N of Gamboa, Luteyn h Foster 1539 (DUKE).

Navy Reservation N of Gamboa, Maas b- Dressier 71 1 (MO ) . Road from Ft. Sherman to Ft.

San Lorenzo, Porter et al. 4991 (MO). Barro Colorado Island, Shattuck 372, 760 (both MO).

Road K-15 near Huile on the hills around Gatun Lake, Smith et al. 3278 (MO). 6 mi N of

NW

Gamboa, Tyson 3501 (MO). Barro Colorado Island, Wetmore ir Abbe 2 (MO). Pipeline

ir ij Teeri 13365 (DUKE). Pipeline Road N of Gamboa,NW of Gamboa ca. 6 mi, Wilb

Wilbur h Weave
CHmiQUi: San Bi

Woodworth ir Vestal 364

mi W of Puerto Armuell

les. Wilhttr et al. 13583 (

cocle: Lower Rio Anton, El Valle, Allen 125 (MO). Rfo Indio Trail, El Valle de Anton,

500-700 m. Hunter ir Allen 358 (MO). EI Valle de Anton, 1000-2000 ft, Lewis et al. 2614

(MO), colon: Juan Mina Plantation, Rio Chagres, region above Gamboa, 25 m, Allen 4138

(MO). Portobelo, Chan 53 (MO). Ca. 0.5 km from the Rio Buenaventura, near Portobelo,

Kennedy h Gra 2239 (MO). Panama: Nucvo Empcrador, Carrasco 28 (MO). Cerro Jefe,

Duke 9394 (MO). Capira, trail between Lidice and Aguacate, 300 m, Foster 2140 (DUKE).

Tributary of Rio Chagres, 5 mi SW of Cerro Brewster, ca. 1000 ft, Lewis et al. 3386 ( DUKE,

MO). SE side of Madden Lake near the Puente Natural, 90 m. Nee ir Hansen 14047 (DUKE,

MO), province unknown: Duke 6148 (MO).

17. Aphelandra terryae Standley, Pub. Field Mas. Nat. Hist., Bot. Ser. 22: 381.

1940. type: Panama, Darien, Chcpigana District, Tucuti, Terry «!r Terry

1377 ( F, not seen )

.

A. incarnata Leonard., Contr. U.S. Natl. Mus. 31: 242. 1958. type: Colombia, Haught 1315

(US).
I

Shrubs to 4 m high; stems subquadrangular in the younger portions, terete

on the older portions, strigose to puberulous. Leaves oblanceolate to 28 cm long

and 8 cm wide, glabrous above but strigose to pilose along the costa and the

veins, glabrous to sparingly pilose beneath but strigose to pilose at the veins,

apically acuminate and basally attenuate, the margins faintly crenate to entire;

petioles to ca. 1 cm long, strigose to densely pilose. Irxflorescences in terminal

and subterminal spikes, the spikes to 12 cm long and 12 mm wide; rachis puberu-

lous; bracts red, imbricate, obovate, to 10 mm long, 6 mm wide, lowermost bracts

apically acute, other bracts obtuse and apiculate, the costa and the nerves

prominent and deliquescent, the surface of the bracts with two sublateral clusters

of orbicular, shiny glands at the midregion, 5-17 glands per cluster, the glands

ru

lous, the margins ciliate, densely so near the apex; bracteoles lanceolate^ 5 mm
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long, 1.5 mm wide, keeled, piiberulous; peduncles to 6 cm long, mostly 1-2 cm
long, strigose. Flowers with the calyx enclosed by a bract, the calyx 5-merous,
all segments lanceolate, pnberulous and prominently striate nerved, the anterior
segments 6.5 mm long, 1.8 mm wide, the lateral segments 6 mm long, 1.2 mm
wide, the posterior segment 7.5 mm long, 3 mm wide; corolla rose pink to red,
bilabiate, the tube 4.5 cm long, 2.5 mm wide at base, 7 mm wide at the month,
pnberulous outside, glabrous inside, the upper lip erect, to 1.8 cm long, 9 mm
wide, 2-lobed, the lobes lanceolate, 12 mm long, 5 mm wide at base, the apex
acuminate and slightly keeled, the lower lip spreading, the middle lobe lanceo-
late, 23 mm long, 7.5 mm wide, keeled, acuminate, the lateral lobes triangular
in free portion, attached on one side to the upper lip, acute, the free portion to

1.0 mm long, 1.0 mm wide at base; stamens exserted to just below the tip of the
upper lip. Capsules clavate, about 2 cm long, 5 mm broad distally, 3 mm wide
at base, glabrous and shiny, minutely punctate; seeds 4, suborbicular flattened,
about 4 mm in diameter, 2 mm thick, surface minutely puberulous, reddish brown'

This species is found in rain forests of lower elevations and along streams and
trails in Colombia and Panama.

CANAL zone: U.S. Army Tropic Test Center, Fort Clayton, 100-1000 ft, Tqsou ct al
3.S7.5 (DUKE), dahien: Trail between Pinoj^ana and Ya\'iza, ca. 15 m, Allen 256 (MO).
Rio Pirre, near erossins of trail from El Real to Tueuti, Duke 5187 (MO). Hills near Pirianue
Duke 8036, 8037 (both MO). Tcotnma, 100 m, Duke 10060 (MO). Rio Pirre near town of
Pure, Gentry 6 Cletvell 6921, 6937 (both MO). Qucbrada "Comachiniuricate," cerca easa
de Bartolo, Kcnnedij 2832 (MO). Cerro Piraqne, 100-1000 ft, Tyson et al. 3851 (MO), san
BLAS: Mainland opposite Aehituppo, Lewis et al. 126 (MO).

18, Ai)helandra tonduzii Leonard, Publ. Field Mus. Nat. Hist., Bot. Ser. IS:

1198. 1938. ty]'e: Costa Rica, Tomluz 13162 (US).

Herbs to 10 cm high; stems terete, pilose. Leaves elliptic to 24.5 cm long and
5 cm wide, pilose on both the surfaces, more densely so on the costa and the
veins, apically acuminate, basally attenuate, the margins entire; petioles to 5.5

cm long, mostly 2-3 cm long, pilose. Inflorescences of loose axiliary spikes to

15.5 cm long, ca. 0.5 cm wide, the rachis subquadrangular, hirsute with numerous
glandular hairs; peduncle subquadrangular, pilose; bracts lanceolate slightly

keeled, to 7.5 mm long, 1.5 mm wide, puberulous with occasional glandular hairs,

the margins ciliolate, occasionally with a pair of minute, marginal teeth, the
bracts not imbricate at anthesis; bracteoles subulate, ca. 4.5 mm long, 0.6 mm
wide, puberulous with occasional glandular hairs. Flowers with the calyx seg-
ments to 5 mm long, the posterior segment lanceolate, 1 mm wide, other segments
subulate, 0.5 mm wide, all striate nerved, puberulous toward the tip; corolla
white in bud, becoming purplish with age, bilabiate, the tube to 8 mm long, 1 mm
wide at base, 1.5 mm wide at mouth, glabrous outside, puberulous within, the
two lobes of the upper lip obovate, 2.5 mm long, 1 mm wide, the apex retuse,
the middle lobe of the lower lip rhomboid obovate, 5 mm long, 5 mm wide, the
apex retuse, the lateral lobes obovate, 4 mm long, 3 mm wide, apically retuse,

minutely puberulous inside; stamens included, the filaments .sparingly puberulous.
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the anthers bearing a tuft of hairs at the apex. Capsules clavate, ca. 8 mm long,

3 mm broad at widest pomt, glabrous; seeds 4, obovate, flattened, 3 mm long,

2.5 mm wide, 1 mm thick, the surface hispidulous. '

This species is found in rain forests at approximately 1,000 m in Costa Rica

and Panama.
I

ciiiRiQUi: Preniontane oak rain forest between Pinola and Quebrada toward suniniit on

Chiriqui Trail, Kirkhride h Duke 875 (MO).

2. ASYSTASIA

Asystasia Blume, Bijdr. 796. 1826. tyi>e: A. intrusa (Forsk.) Blume.

Herbs or shrubs. Leaves with abundant cystoliths above when mature, enth-e,

petiolate. Inflorescences of secund spikes or racemes, these loose or compact,

simple or branched. Flowers solitaiy on short pedicels, subtended by 2 small

bracts and 2 bractlets of about equal size; calyx 5-merous, the segments linear or

lanceolate; corolla white, blue, pui-ple, rose or yellow, the tube short to funnel-

form, the lobes subequal; stamens 4, didynamous, the anthers oblong with 2

parallel cells, sometimes spurred at the base; ovary 4-ovulate, pubescent; the

stigma minutely 2-parted or subcapitate. Capsule elliptic, 2^-seeded; seeds

compressed, orbicular or irregularly angled, glabrous.

This genus is not native to the neotropics. According to Leonard (1951)
I

about 70 species have been described, mostly from tropical Africa, Asia, and

the East Indies.

1. Asystasia gangetica (L.) Anders, in Tliwaites, Enum. PI. Zeyl. 235. 1860.

Fig. 2.

Justicia pangetica L., Amocn. Acad. 4: 299. 1759. type: India (not seen).

Herbs, ascending to ca. 30 cm; stems quadrangular, pilose. Leaves ovate to

deltoid, to 5 cm long and 3.5 cm wide, apically acuminate, basally obtuse to

truncate, both surfaces glabrate to sparingly pilose, especially on the veins,

numerous cystoliths visible only on the upper surface, the margins crenulate to

entire. Inflorescences in terminal, mostly secund racemes, to 16 cm long. Flowers

on short pedicels ca. 2 mm long, yellow with purplish throats; 4 l)ractlets in 2

series subtending each flower, small, to 2 mm long, lanceolate, pilose; calyx and

pedicel pilose and with numerous glandular hairs, the calyx lobes lanceolate,

5-7 mm long; corolla to 4 cm long, funnelform, the lower portion of the tube

to 3.5 mm wide, 10 mm wide at the throat, the lobes semiorbiculate, ca. 10 mm
wide, with numerous, minute, glandular hairs without, glabrous within; stamens

4, didynamous, included, the anthers 2-celled, each cell mucronulate both apically

and basally, 3 mm long, 1 mm wide; ovary 3.5 mm long, the style velutinous

21 mm long, the stigma 2-lobed. Capsule oblong, to 13 mm long and 2 mm wide;

seeds 2-4, flat, oval, ca. 1 mm long and 0.75 mm wide, oblique at the point of

attachment, edged with dense mucilaginous hairs when wet.
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Figure 2. AsysiaHia gangctica (L.) Anders. Habit (X^o). [After D'Arcy 6720 (MO).]
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This species is found in cultivation or as an escape in Panama and much of

tropical America, M

cocle: Cultivated shrub, El Valle de Anton, D'Arcy 6720 (MO), dariex: El Real,

weed in town, Burch et al. 1061 (MO); Durkcc 71-121 (MO), panama: Arraijan] Rincon

307 (MO). '

3. BARLERIA ,

Barleria L., Sp. PI. 636. 1753; Gen. PL, ed. 5. 283. 1754. type: B. prionitis L.

Shrubs or herbs, erect, sometimes spiny. Leaves opposite, petiolate to nearly

sessile, the cystoliths generally prominent and dense on both the surfaces, the

margins entire. Inflorescence axillary or dense terminal bracted spikes. Flowers

with the calyx deeply 4-lobed, the lobes unequal; corolla 5-merous, the broad,

spreading lobes mostly subequal, bilabiate in Panama; stamens 4, didynamous,

adnate to the base of the corolla tube, generally all stamens perfect, but American

species with only 2 perfect stamens and 2 staminodes. Capsules ovate to oblong,

flattened, with 2 seeds per locule; seeds flattened, ovate to suborbicular.

Over 100 species of this genus have been described, and nearly all ojf them

occur in the Old World tropics.

micans 1844. TYPE: Pan-

ama (not seen).

—

Fig. 3.

B. discolor Nees in Benth., Bot. Voy, Sulphur 146. 1844. type: Costa Rica (not seen).

Herbs; stems erect to 1.5 m, strigose, the hairs mostly 2-celled, appressed, to

1 mm long; cystoliths prominent and dense, to 3.3 mm long. Leaves lanceolate

to oblanceolate, apically acuminate, basally attenuate, to 25 cm long and 7.5 cm

wide, above sparsely strigose and with cystoliths many, beneath strigose and

cystoliths few, the trichomes densest on the veins and the margins, bluish along

costa upon drying; petioles to 4 cm long. Inflorescences in dense terminal spikes,

cylindrical, to 7 cm long; bracts ovate, acuminate, basally acute, to 3.5 cm long

and 1.5 cm wide, chartaceous, the costa prominent, the margins with spiny hairs

to 2 mm long, sericeous inside, strigose outside plus with occasional glandular

trichomes, the midvein and the base of each side velutinous, often bluish on
^

I

drying; bracteoles 2, oblanceolate, to 2.0 cm long, ciliate, sericeous with simple

and glandular trichomes. Flowers yellow, blue purple when dry, sessile; calyx

segments unequal, the anterior segment elliptic, to 2.5 cm long and 1 cm wide,

the apex bidentate, the margin with spines to 2 mm long, the lateral segments

lanceolate, to 2 cm long and 2 mm wide, aristate apically, sericeous, the posterior

segment slightly longer and narrower than the anterior segment, apically acumi-

nate, the margins like the anterior segment; corolla bilabiate, the tube to 3 cm

long, slender, 4 mm wide at the base, the lobes ca. 1.5 cm long, obovate, pilose;

perfect stamens 2, the filaments glabrous, to 4 cm long, the anthers ca. 5 mm
long, the imperfect stamens reduced to small staminodes ca. 0.2 mm long, each

style
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I

Figure 3. Barlcria micans Nces. Habit (X^/4). [After Busaj 388 (MO).]

4.2-4.5 cm long, glabrous, the stigma cylindrical to 1 mm long. Capsules elliptic,

to 2 cm long, 1.6 cm wide, 2 mm thick, apically acuminate, dark purple brown
when dry; seeds 4, velutinous and irregularly ovate, ca, 5 mm long, 0.3 mm thick.

This species is found along roadsides and trails, rain forests, and savannas.

CAVAL zone: Cha^rcs, ca. 4 km S of the river, Buscy 388 (DUKE, MO). Madden Forest
Road MRl, Croat 8927 (MO). Madden Dam, roadway leading downhill from the observa-
tion area adjacent to Dam, Dwijer 8395 (MO). Madden Forest Preserve, 75 m, Hunter ir

Allen 451 (MO); Lewis et al. 5319 (MO), chiriqui: Burica Peninsula, Distrito Baru along
ridge above Brazo Seco near Costa Rican border, ]()()-200 m, Croat 22545 (MO), cocle:
Mountains beyond La Pintada, 400-fiOO m, Hunter 6 Allen 635 (MO). Panama : Hills above
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Campana, 600-800 m, Allen 1690 (MO). Chiva-Chiva Road, 100 m, Allen 4268 (MO).
Between Chepo and El Llano, Croat 14490 (MO). Between Rio Pacora and Chepo, Dxcxjcr

ct qL 5112 (MO). LOS SANTOS: Tonosi, Cuanico, 117 ft, Stern et al, 1837 (MO), veraguas:
Trail between Canazas and the foot of Cordillera Central, headwaters of Rio Caiiazas, GOO-
GOO ni, Allen 179 (MO), phovince unknown: Cuming USH (MO).

4. BLECHUM

Blechum P. Br. ex Juss., Ann. Mus. Natl. Hist. Nat. 9: 269. 1807. type: B.

hwwnei Juss.

Perennial herbs or shrubs. Leaves lanceolate to ovate or cordatej apically

acuminate or obtuse, basally attenuate, acute, obtuse or cordate, containing

numerous cystoliths on both the surfaces, petiolate. Inflorescences in dense

terminal spikes, the spikes squarrose; bracts single, imbricate, ovate oblong to

ovate deltoid; bracteoles 2, oblanceolate to lanceolate. Flowers 5-merous, perfect;

calyx segments slightly unequal, linear subulate; corolla white, blue, lavender,

or purplish, funnelform with a narrow tube, the 5 lobes nearly equal; stamens 4,

didynamous, the cells parallel and equal. Capsules oblong, flattened, dissepiment

breaking away from the capsule wall at maturity; seeds few to 16, reddish brown,

flattened, ca. 2 mm in diameter, the edges with a band of sticky dense muci-

laginous hairs when wet, glabrous when dry.

The genus occurs mainly in tropical America, although species such as B.

pyramidatum are reported from other tropical areas as well. Leonard (1951)

stated that this genus consists of about 6 tenable species and that there is a close

relationship between Blechum and Ruellia. Blechum can be recognized by its

dense 4-sided spikes and very small flowers.

a. Leaf blades narrow, lanceolate or oblong lanceolate; mature leaves mostly under

15 mm wide 2. B. panameuse

aa. Leaf blades relatix'ely broad, cordate, ovate or ovate lanceolate; mature leaves well

over 15 mm wide.

b. Corolla small, equallinj^ or barely exceeding the bracts; bracts acute at the apex

__. 3. B. ptjramidatuni

bb. Corolla relatively large, twice as long as the bracts or longer; bracts acuminate

at the apex .._...__. _^... 1. B. costaricensc

1. Blechum costaricense Oerst., Vidensk. Meddel. Dansk Naturhist. Foren.

Kj0benhavn 1854: 168. 1855. type: Costa Rica, Oersted, not seen.

B. daricnse Lindau, Fedde Repert. Sp. Nov. 12: 423. 1913. type: Panama, Pittier 5549
(US).

Herbs, sometimes suffrutescent, to 1.3 m, the young stems quadrangular,

pilose. Leaves ovate to ovate lanceolate, 3-10 cm long, 1.5^.0 cm wide, apically

acuminate, basally attenuate, the margins undulate, both the surfaces pilose to

sparingly pilose and with numerous cystoliths. Inflorescences in terminal spikes,

4-sided, to 7 cm long; bracts ovate deltoid, apically cuspidate, basally rounded,

to 2 cm long, 1.5 cm wide, the margins ciliate, sparingly pilose within and

puberulent without; bracteoles 2, lanceolate, ca, 10 mm long, 2 mm wide. Flowers
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2.0-2.5 cm long; calyx 5 mm long, the segments 0.5 mm wide at base, ciliate;

corolla pale lavender to purple, extending well beyond the subtending bracts.

Capsule oblong, flattened, ca. 8 mm long, puberulous.

This species is found in open woods, rain forests, along trails, riverbanks

and shady cliffs and occurs in Costa Rica and Panama.

CANAL ZONE: Mojinga Swamp near mouth of Rio Chagres, AUetj 868 (MO). Chagres,

Fendler 200 (MO). liAimo coloiiado island: Croat 4193, 4288, 4292, 4355, 4365, 4541,

4923, 5751, 5779, 7300, 7317, 7445, 8017, 8085, 9242, 9413, 11904, 12226, 14054, 14068
(all MO); Netting 15 (MO); Rohyiis 65-16 (MO); Shattuck 4, 141 (both MO); Wetmore
ir Abbe 122 (MO); Woodworth ir Vestal 308 (MO). CHmiQui; Pnmary forest, 10-11 mi
W of Puerto Aniiuelles near San Bartolo Limite, 300-500 m, Croat 21981 (MO). Distrito

Baru along ridge above Brazo Seco near Costa Rican border, 100-200 ni, Croat 22568 (MO).
Burica Peninsuhx, disturbed area above Quebrada Yenbazales, 200 m, Croat 22602 (MO).
Rabo de Puerco, 8 km W of Puerto Armuelles, 50-150 m, Liesucr 40 (MO). Between Con-
cepcion and El Volcan, Wliite 310 (MO), darien: Quebrada "Comachimuricate" cerca casa

de Bartolo, Kennedy 2842 (MO). Panama: Cerro Jefe, Dwyer ir Gentry 9427 (MO), ver-

acuas: 5 mi W of Santa Fe on road past Eseuela Agricola de Alto Piedra on Pacifie side

of divide 800-1200 m, Croat 23085 (MO).

2. Blechum panamense Lindau, Report. Spec. Nov. Regni Veg. 12; 423. 1913.

type: Panama, Pittier 2681 (MO).

—

Fig. 4.

Herbs to subsJinibs; stems erect to 0.4 m, the younger stems sometimes

sericeous in two lines. Leaves lanceolate, 3.0-11.5 cm long, the base narrowing

to a very short-winged petiole, 0.5-1.8 cm wide, sparingly pilose to glabrous on

both the surfaces, the margins entire. Inflorescences in loose to compact terminal

spikes, to 4.5 cm long, the rachis puberulous to tomentose; bracts imbricate,

ovate oblong, to 20 mm long and 5 mm wide, cuspidate at the apex, rounded

at the base, pilose and sometimes puberulous, ciliate; bractcoles linear to 12

mm long and 1.5 mm wide, acuminate, pilose, ciliate. Floicers to 2.0 cm long,

corolla tube to 1.0 cm long, extending beyond the subtending bract, lavender.

Capsule oblong, flattened, ca. 6 mm long, puberulent.

This species is found along sandy and rocky river and stream banks.

BocAs DEL TORo: Chiriquicito to 5 mi S along Rio Guanumo, Lewis et ah 2102 (MO).
CANAL zone: Mojinga Swamp, Allen 868 (MO). Quebrada Lopez at 30 m, Allen 2136 (MO).
Rio Mendosa, 10 km N of Gamboa on Pipeline Road, 100 m, Btisey 326 (MO). Drowned
forest of Quebrada Culebra, 70-75 m, Dodge ir Allen 17052 (MO). Rio Indio, 70 m, Dodge
ir Allen 17294 (MO). 6-8 mi N of Gamboa, Gentry & Dwyer 3368 (MO). Pipeline Road,
Rio Agua Salud, Kennedy et al. 3062 (MO), barro Colorado island: Croat 12339, 12340
(MO); Rio Guancbe 3 km upriver from road to Portobelo, 25 m, Mori ir Kallunki 5218 (MO),

3. Blechum pyramidatum (Lam.) Urb., Repert. Spec. Nov. Regni Veg. 15:

323. 1918.

Ruellia blechum L., Syst. Nat., ed. 10, 2: 1120. 1759. type: not seen.

Barleria pyramidata Lam., Encycl. Metli. Bot. 1: 380. 1783. type: not seen.

Blechum brownei Juss., Ann. Mus. Natl. Hist. Nat. 9: 270. 1807. type: not seen.

Herbs; stems declining to erect, to 70 cm tall, the younger branches quad-

rangular, appressed puberulent. Leaves ovate to ovate lanceolate, 2-11 cm long,
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Figure 4. Blechum panamense Lindan. Habit (xYj)- [After Mori ^ Kallunki 5218

(MO).]
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1-2.5 cm wide, both the surfaces sparsely pilose to glabrous plus nuuierous

cystoliths which superficially resemble appressed hairs, the margins crenate to

entire, apically acute, basally cuneate to obtuse. Inflorescence in terminal spikes,

4-sided, 1.5-7 cm long; bracts, ovate, 0.75-1.4 cm long, 0.6-1.1 cm wide, api-

cally acute, basally rounded, ciliate, loosely strigose and densely puberulous;

bracteoles lanceolate, 5 mm long, 1 mm wide, ciliate. Flowers 1.0-1.5 cm long,

slightly longer than the svibtending bract, white, pink, light blue, or purplish.

Capsule oblong, flattened, ca. 6 mm long, puberulent; seeds 16.

This species is found in disturbed areas, riverbanks, roadsides, lawns, pas-

tures, and low areas. It occms in eastern and southern Mexico, Central America,

the West Indies, South America, and also in Guam, Formosa, and the Philippine

and Caroline Islands.

BOCAs DEL TOHO: Slicpurd Island, Chiriqui Lagoon, Wedel 2709 (MO). Nievecita, 0-50

m, Woodson et al. 1856 (MO). c:axal zone: Near mouth of Rio Cliagres, Allen 868 (MO).
Near mouth of Rio Cliagres, Allen 878 (MO). Ft. Clayton, Conea 780 (MO). Albrook Air

Base, Army Tropic Test Center site, Dwyer ir Rohyns 128 (MO). Chagres, Fendler 225
(MO). Outskirts of Ancon, Grecnman 6 Grecnman 5079 (MO). Las Cruces Trail, 75 m,
Hunter 6 Allen 709 (MO). M.. mi S of Camboa ahmg Chagres River, Lazor 2278 (MO).
Along road, Lewis et al. 5180 (MO). Roadside Mi nii N\V of Gamboa, ca. 70 m, Liesner

1398 (MO). Boy Scout Road, Madden Dam area, Porter et al 4059 (MO). Near Madden
Dam, Steyermark (MO), barro coloiudo island: Croat 4567, 4604, 5795, 6924, 6925a,

6953, 6966, 7088, 7245, 8825, 9160 (all MO); Ehinger 203 (MO); Netting S (MO); Rohyns
65-16, 65-17 (both MO); Shattuek 537 (MO). CHuugui: 10-11 mi W of Puerto Armuelles,

San Bartolo Limite, 300-500 m, Croat 21991A (MO). Quebrada Quanabanito beytmd La
Reprcssa, 2 mi SW of Puerto Armuelles, 0-200 ni, Croat 22070 (MO). Ridge above Brazo
Seco near Costa Riean border, 100-200 m, Croat 22559 (MO). Da\-id Airport, 25 ft, Lewis
et al 735 (MO), cocle: 3 mi NE of Anton, Croat 9613 (MO). 10 mi E of Nata at

Rio Crande, Tyson 5285 (MO), dahien: Santa Fe, Duke 9482 (MO). Hydro Camp Rio

Pendejo on Rio Sabana, 50 ft, Duke 15430 (MO), heiuiera: V^ mi NE of Oeu, Stern et al
1702 (MO). LOS SANTOS: 7 mi S of Chitre, Croat 9709 (MO). Ca. 7 mi S of Chitre, D'A/rr/

6 Croat 4181 (MO). 11 mi N of Tonosi, Dwyer 2959 (MO). Tonosi, road between Tonosi

and Cuanico, Stern et al (MO), paxama: Taboga Lsland to 300 m, Allen 104 (MO). Rio

Pita, 1-3 mi above confluence with Rio Maestra, Duke 4754 (MO). Isla del Rey, Duke 9535
(MO). Cermeno, Dwyer 6620 (MO). Between Rio Pacora and Chepo, Dwyer et al. 5100
(\IO). Cerro Campana, Leu;/.s' et al 3065 (MO). W of Cliepo, Tyson 5364 (MO), san

s: Near Puerto Obaldia, Croat 16961 (MO).

5. BRAVAISIA

Bravaisia DC, Rev. Rignon. in Bibl. Univ. Geneve Sen 2 17: 117-136. 1838.

type: B. florilnnula DC.

Shrubs or trees. Leaves ovate to ovate elliptic, apically acute to acuminate,

petiolate, the margins entire to sliglitly imdulate. Inflorescences terminal in

compact leafy panicles, Flotvers subtended by a pair of bracts; calyx 5-merous,

subcoriaceous; corolla white, yellow or purplish with a short tul^e and canipanu-

late throat, 5-lobed, subequal; stamens 4, the anther cells 2, contiguous, spurred

at the base. Capsules with 4-8 seeds.

Five species are found in Mexico, Central America, Colombia, Venezuela, and

the West Indies.
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1. Bravaisia integerrima (Spreng.) Standley, Contr. U.S. Natl. Herb. 23: 1335.

1926.—Fig. 5.

Amasonia integerrima Spreng., Syst. Veg. 2; 765. 1825. type: Colombia, Bertero (G, not

seen )

.

Onychacmithxis speciosus Oerst., Viderst. Meddcl. Dansk Naturhist. Foren. Kj0benhavn 1854:

131. 1854. type: Costa Rica, Oersted (not seen).

Tree to 18 m high; branchlets quadrangular, glabrous to puberulous or

tomentose on the youngest portions. Leaves ovate to ovate elliptic, to 28 cm
long, 10 cm wide, apically acute or acuminate, basally acute or oblique, the

margins entire to slightly undulate, subcoriaceous, the surfaces glabrous, the

costa and the lateral veins slightly pilose; petioles ca. 3 cm long. Inflorescence

terminal in compact leafy panicles, to 13 cm long, 25 cm wide, the peduncles

quadrangular; flowers subtended by 2 oval bractlets 2 mm long, apically obtuse,

ciliolate and puberulent. Flowers with the corollas white or yellow with a purple

spot in the throat, 1.5-2.0 cm long, glabrous, the tube campanulate, ca. 8 mm
I

wide at the throat, the limb ca. 2 cm across, the lobes ca. 1 cm long, 6-8 mm
wide, rounded or emarginate. Capsule elliptic, flattened, 10-12 mm long, glabrous,

8-seeded.
I

This species is found in low wet woods and meadows in Peru, Colombia,

Venezuela, and north to Oaxaca and Tamaulipas in Mexico.

According to Leonard (1951) this tree often has masses of aerial roots similar

to those of mangroves. He also reports that the wood is medium heavy and

suitable for packing-boxes and food pails.

BOCAs DEL TORO: Region of Almirante, Cooper ir Slater 25 (US); Cooper 25a (MO).
CHiRiQUi: Quebrada Manzanillo, 9 km S X S\V of Puerto Armuelles, Busey 724 (MO). Pro-

greso, Cooper ir Slater 269 (US). Primary forest and forest edge, Rabo de Puerco, 8 km W
of Puerto Armuelles, 50-150 m, Croat 21966 (DUKE, MO). Quebrada Quanabanito beyond
La Repressa 2 mi SW of Puerto Armuelles, 0-200 m, Croat 22079 (MO). Burica Peninsula,

Quebrada Cafia Blanca, 40 m, Croat 22579 (MO).

6. CHAETOCHLAMYS

Chaetoclamys Lindau, Bull. Herb. Boissier 3: 490. 1895. LECTOTYrE: C, macro-

siphon Lindau.

Herbs or suffrutescent plants. Leaves ovate to lanceolate. Flowers borne in

short spikes which are crowded into a terminal, congested head; bracts and

bracteoles narrow. Flowers with the calyx segments 5, narrow; corolla salverform,
I

bilabiate, the upper lip 2-lobed, the lower lip 3-lobed; stamens 2, exserted, the

cells attached at different heights, the lobe spurred. Capsules clavate; seeds 4.

All of the 14 species described for this genus are from tropical America.

1. Chaetochlamys panamensis Lindau, Fedde Rep. Spec. Nov. 11: 124. 1912.

SYNTYPES: Panama, Pittier 2338, 2614 (B, not seen).

—

Fig. 6.
^

Herbs to 50 cm tall; stems branching, erect or decumbent, sometimes rooting

at lower nodes, terete, glabrous to puberulous along two lines. Leaves lanceolate

elliptic, to 8.5 cm long, 2.8 cm wide, apically acuminate, basally attenuate,
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Figure 5. Bravaisia inic^errima (Spirng. ) SlancUey.—A. Habit ( X%).—B. Opened
flower (Xl%). [After Croat 21966 (MO).]

glabrous to sparingly puberulous along the costa and the veins, the cystoliths

dense, prominent on both surfaees, the margins entire to undulate; petioles to

1 cm long, puberulous to glabrous. Inflorescences in terminal heads; bracts linear

to 22 mm long, 0.75 mm wide, ciliate, the hairs to 1.5 mm long; bracteoles similar
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Figure 6. Chaetochlamijs panamensis Lindau. Habit (x'Xio). [After Tyson et ah 2945
(MO).]

I

but shorter and narrower. Flowers sessile; calyx segments lanceolate, 10 mm
long, 1.5 mm wide, ciliate; corolla pink or purplish, sparingly glandular puberu-

lous, to ca. 4 cm long, the tube ca. 22 mm long, 4 mm broad, the upper lip oblong,

10 mm long, 3 mm wide, apically bilobed, the middle lobe orbicular, 10 mm in

diameter, the lateral lobes elliptic, 12 mm long, 8 mm wide; stamens exserted to

just above the mouth, the filaments glabrous, ca. 5 mm long, attached just

beneath the mouth, the anther cells unequal, inserted at different heights, the

upper cell 2 mm long, basally acute, the lower cell 2.5 mm long, basally sub-
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calcarate, the connective ca. 1 mm wide, Capsttles stout clavate, to 12 mm long,

4.5 mm wide, 3 mm thick, glabrous; seeds 4, suborbicular, not flattened, ca. 2

mm in diameter, glabrous.

CANAL zoxe: Drowned forest of Qucbrada Bonita, 70-80 in, Dodge ir Allen 17069 (MO).

Along hanks of Rio Indio, 70-100 m, Dodf^e ir Allen 17372 (MO). Madden Dam, Dwyer
8370 (MO). Madden Dam, 50 ft, Lewis et al 24 (MO). Rio Cocoli, Road K-9, Stern ct al

335 (MO). Drowned forest of Quebrada Bonita and along its branehes, 70-80 m, Steyer-

mark ir Allen 17156 (MO). Drowned forest and sabanas on banks of Quebrada Melgada,

Casa Larga Trail, 70-75 m, Steyermark 17478 (MO). CHmigui: Cerro Vaea, 900-1136 m,

Pittier 5330 (US), colon: Juan Mina plantati<m, Rio Chagres, above Gamboa, 25 m, Allen

4143 (MO). HEmu:iiA: Ocu 100 m, Allen 4077 (MO). Road from La Avena to outskirts of

Pese, 200 ft, Bnreh et al. 1296 (MO), los santos: Road between Tonosi and Macaracas,

Oliver et al 3554 (MO). 10 mi N of Tonosi, Tyson et al 2945, 2946 (botb MO). 12

mi S of Macaracas, Tyson et al. 3072 (MO), panama: Rio Toeumen, N of Chepo road, to

30 m, Hunter ir Allen 243 (MO, US). Sabanas N of Panama City, Paul 462 (US). Dry
wooded hills around Alhajuela, 30-100 m, Pittier 2338 (US). Agricultural Experiment Sta-

tion at Matias Hernandez, Pittier 6878 (US). Rio Tapia, wet forest, Standley 26145, 28039,

29331, 41185 (all US), veraguas: 1 mi W of Santiago along old Interamcrican Highway,
Tyson 5184 (MO). Puerto Mutis, 12 mi S of Santiago, Tyson 5196 (DUKE, MO), pikwince
unknown: Banks of lower Rio Calra, Maurice 792 (US).

7. CIIAETOTIIYLAX

Chaetothylax Nees in Mart., Fl. Bras. 9: 153, pL 26, 1847, type: C. tocatimis

Nees.

Herbs, Leaves ovate to elliptic. Infloreseences with flowers more or less

secund, in short, dense, terminal and axillary spikes which often form panicles;

bracts narrow with filiform tips, puberulous with ciliate margins. Flowers with

the calyx 4-mer()us, the segments resembling the bracts; corollas white or pur-

plish, puberulous, bilabiate, the lips subequal, the upper lip narrowly ovate, the

lower lip deeply 3-lobed, the lobes rounded; stamens slightly exserted, not ex-

ceeding the corolla lips, the anthers 2-celled, the upper cell oblong, the lower cell

reduced, vestigial, or hairlike, the lobes separated by a slender filiform connec-

tive. Capsules clavate; seeds 4, papillose or puberulous.

Eight species occur in Central and South America. Superficially this genus

can be confused with the genus Chaetoehlamys, but it is distinguished from

that genvis by its smaller flowers and capsules and its 4-merous calyx.

1. Chaetothylax leucanthus Lecmard, Contr. U.S. Natl. Herb. 31: 664. 1958.

TYPE: Colombia, Pennell 3985 (NY, not seen).

—

Fig. 7.

Herbs to 60 cm tall; stems erect, terete, with retrorse hairs mostly along two

lines. Leaves ovate elliptic to elliptic, to 8 cm long, 3 cm wide, apically acute,

cuspidate at the tip, basally attenuate, glabrous above, sparingly strigose beneath,

the hairs more dense on the costa and the veins, the cystoliths dense and promi-

nent above, the margins entire to crenate; petioles short, to ca. 5 mm long, strigose.

Infloreseences in compact terminal and axillary spicate panicles, the spikes to

4 cm long, 1 cm wide, dense, more or less one-sided; panicles subtended by small

leaves; bracts narrowly subvdate, to 9 mm long, 0.5 mm wide, ciliate, and mod-

erately pubervdous. Flowers WTth 4-merous calyx, segments narrowly subulate,
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Figure 7. Chaetothylax leucanthtts Leonard. Habit (x%o). [After Croat 89G6 (MO).]
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to 11 mm long, ca. 0.4 mm wide, ciliate and minutely glandular pubenilous;

corolla white, ca. 14 mm long, puberulous except at the base, the tube cylindrical,

9 mm long, 0.5 mm in diameter, the upper lip ovate oblong, 3.5 mm long, 1 mm
wide, apically emarginate, the lower lip 3-lobed, ca. 3.25 mm long, the lobes

oblong, 2 mm long, tlie middle lobe 1.5 mm wide, the lateral lobes 1.25 mm wide,

all apically obtuse; stamens exserted about half the length of the upper lip, the

upper anther cell 0.75 mm long, the lower cell attached 0.5 mm beneath the

upper cell, reduced, sterile, the filaments glabrous. Capsule clavate, 6 mm long,

1 mm broad, 2 mm thick, puberulous; seeds 4, orbicular, slightly flattened, 1 mm
in diameter, 0.5 mm thick, puberulous.

This species is found along trails and in clearings at lower elevations.

CANAi. ZONE: Boy Scout Road near path to lake, Croat 8966 (MO). Boy Scout Road,

Madden Dam area, second growth forest, Porter ct al. 4037 (MO), paxama; Cenneno,

Dwijer ir Rohtjiis 98 (MO).

8. DICLIPTERA

Dicliptera Juss., Ann. Mvis. Hist. Nat. Paris 9: 267. 1807, nom. cons., not Dia-

pedium Konig. (1805). type: D. chinensis (L.) Juss., typ. cons.

Herbs or shrubs; stems more or less hexagonal in cross section. Leaves mostly

ovate with entire or undulate margins, petiolate. Inflorescences of cymes, spikes,

panicles or thyrses, subtended by 2-4 pairs of conspicuous involucrate bracts.

Flowers with the calyx 5-merous, hyaline; corollas narrow, slightly funnelform,

bilabiate; stamens 2, the anther cells often unequal; staminodes absent. Capsiiles

ovate or clavate; seeds 2 or 4.

There have been 150 species of the New and Old World tropics and sub-

tropics described for this genus, most easily recognized by its hexagonal stems

and flattened reduced cymes with bracts.

a. Inflorescences in axillary cymes; corollas 3 cm long or more.

b. Floral bracts rounded and apiculate.

c. Leaf bases obtuse to rounded; corolla bright pink 1. D. gracilis

cc. Leaf bases attenuate; corolla purplish 4. D. trifurca

bb. Floral bracts apically acute _ ___ ___ _____ 3. D. iopus

aa. Inflorescences in terminal spicate panicles or terminal and axillary spikelike thyrses;

corollas 2.5 cm long or less.

d. Inflorescences in spikelike thyrses (narrow, compact x^^^'^^t'lGS with cymose
lateral branches); corollas wliite _ 2. D. imhticafa

dd. Inflorescences in spicate panicles (clusters of spikes); corollas red _. 5. D. vahJiana

1. Dicliptera gracilis Leonard, Ann. Missouri Bot. Card. 28: 467, fig. 2. 1941

,

TYi^E: Panama, Woodson b- Scherij 569 (MO).

Herb to 30 cm tall; stem erect, glabrous to sparingly puberulous. Leaves

ovate lanceolate, 2-3.5 cm long, 1-1.5 cm wide, apically acuminate, basally obtuse

to rounded, glabrous, the cystolitlis present but inconspicuous, the margins entire;

petioles ca. 3 mm long, glabrous. Inflorescences in axillary cymes of 3 flowers

each; peduncles to 4 cm long, sparingly puberulous; bracts subtending the cymes,

Icaflike, frec^uently exceeding the calyx; floral bracts oblong, unequal, the larger
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ones to 9 mm long, 1 mm wide, the shorter ones, 5 mm long, 1 mm wide, all

apically obtuse or rounded and also apiculate, tlie margins ciliolate; bractlets

lanceolate, 4 mm long, 1 mm wide, sparingly pubcrulous toward the apex; pedicles

to 3 mm long, puberulous. Flowers with the corolla bright pink, 3 cm long,

densely puberulous, the tube ca. 10 mm long, 1 mm broad basally, expanding

to 3 mm broad at the mouth, the lips ca. 20 mm long; stamens exserted to about

the tips of the lips, the filaments puberulous, the anther cells equal and parallel,

2 mm long, basally rounded and apiculate. Capsules not observed.

This species is most similar to D. trifurca and differs from it mainly in its

small size, smaller leaves, and its basally obtuse or rounded leaves.

cniRTQui: Vic. of Bajo Mona and Quebradu Chiciuero, 1500 m, Woodson i^ Schery 569
(MO).

!

2. Dicliptera imbrlcata Leonard, Publ. Field Mus. Nat. Hist., Bot. Ser. 18:

1210. 1938. type: Costa Rica, Brenes 21440 (US, not seen).
I

Herb to 1 m tall; stems branched, sometimes rooting at the lower nodes,

puberulous mostly at the angles in the younger portions, basal portions terete

and glabrous. Leaves elliptic, to 9 cm long, 3 cm wide, apically acuminate,

basally attenuate, glabrous to sparingly puberulous along the costa and the veins,

tlie cystoliths dense and prominent on both surfaces, the marghis entire; petioles

to 1.5 cm long, puberulous. Inflorescences in terminal and axillary spikelike

thyrses, to 4 cm long, 2 cm wide, cymes 2, fanlike, of 3-5 flowers each at every

node, each cyme subtended by a pair of oblong-lanceolate bracts 3-8 mm long,

0.5-1 mm wide, puberulous; bracts subtending the flowers unequal, obovate,

to 7 mm long, 3.5 mm wide, whitish basally, greenish ajDically, strongly 3-nerved,

puberulous witli ciliate margins; outer pair of bracteoles linear, slightly falcate,

5 mm long, 0.75 mm wide, apically acuminate, ciliate, the inner bracteoles

lanceolate, 4 mm long, 0.5 mm wide, ciliolate. Flowers with the calyx segments

linear subulate, 3 mm long, 0.25 mm wide, minutely puberulous; corolla white,

lavender striped, to 16 mm long, puberulous, the tube cylindrical, 10 mm long,

1 mm wide, the lips oblong, 6 mm long, 2 mm wide, apically minutely dentate;

stamens exserted to near the tips of the lips, the filaments ca. 5 mm long, pubem-
lous, the anther cells superposed, basally obtuse. Capsules elliptic, ca. 4 mm long,

1 mm wide, puberulous toward the tip; seeds 2, oval, flattened, ca. 1 mm long,

roughened.

This species is found along trails in rain forest at elevations to ca. 1,000 m
in Costa Rica and Panama.

i

cocle; N rim of El Valle de Anton, 600-1000 m, Aliens 1665 ( F, MO, NY, US), ver-

AGUAs: 16 km NW of Santa Fe, on road to Calovebora (Panama Highway 35), 300-500 m,
Mori i^ Kalhniki 6098 (MO).

3. Dicliptera iopus Lindau, Pittier, Primit. Fl. Costaric. 2: 305. 1900. type:

Costa Rica, Tonduz 2136 (B?, not seen).^

—

Fig. 8.

I

Shrub to 3.5 m tall; stems strigose to glabrous. Leaves ovate to elliptic, to

16 cm long, 6.5 cm wide, often smaller, apically acuminate, basally acute, glabrous
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Figure 8. Dicliptcra iopus Lindau. Habit (xVio). [After Woodson ir Schery 616 (MO).]
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to Sparingly strigose on both surfaces, the margins entire, the petioles variable

to 7 cm long, glabrous to sparingly puberulous. Inflorescences in axillary cymes,

each cyme subtended by 2 elliptic to ovate-oblong bracts, to ca. 3 cm long, 1 cm
wide, apically acute, basally acute, glabrous to sparingly pilosulous; bracts 2,

unequal, subtending each flower, both linear oblong, fused at the base, the

longer bract 10-16 mm long, 4 mm wide at the base, the shorter bract to 12 mm
long, 4 mm wide, both bracts apically acute, keeled, sparingly puberulous on both

surfaces; bractlets 4, the outer pair oblanceolate, to 8 mm long, 2 mm wide, pu-

berulous toward the tip, the inner pair smaller, 3.5 mm long, 0.5 mm wide;

peduncles to ca. 6.5 cm long, subhexangular, puberulous along the ridges, the

pedicels (2)3(4), the middle one longest, to ca. 4 mm long, sparingly puberulous;

usually 3 per cyme. Flowers with the calyx 5-merous, coalesced for Vij of its

length, to 7 mm long, the lobes linear, ca. 3.5 mm long, subtomentose; corolla

lavender, inflated at about the middle of the tube, bilabiate, the tube to 4 cm
long, 2.5 mm wide at the base, 8 mm wide at the mouth, glandular puberulous

both inside and out, the upper lip entire, acute, ca. 9 mm long, 5 mm wide, the

lower lip ca. 11 mm long, 8 mm broad at the base with 3 small, suborbiculate

lobes at its apex, ca. 0.5 mm long; stamens exserted, the filaments flattened,

pilose, the anther cells equal; style exserted, glabrous. Capsule clavate, ca. 15 mm
long, apiculate, densely glandular puberulous; seeds 2 per capsule, flattened,

suborbicular, ca. 3 mm in diameter.

This species is found in dense shade of rain forests in Costa Rica and Panama.

BOCAs DEL TORO: Robalo trail, N slopes Cerro Horqueta, 6000-7000 ft, Allen 4994 (MO).

CHiRiQUi: "New Switzerland," central valley of Rio Chiri(iui Viejo, 1800-2000 ni, Allen

1363 (MO). Bajo Mono-Robalo trail, W slopes of Cerro Horqueta, 5000-7000 ft, Allen 4810

(MO). Between Bambito and Cerro Punta, Croat 10587 (MO). Methodist Camp near Nueva

Swissa, Croat 13505 (MO). Palo Santo, 3 mi N of Volcan, Croat 13564 (MO). Bajo Corro,

6000 ft, Davidson 65 (MO). Valley of Rio Chiriqui Viejo N Volcan City, 5200-5600 ft,

Dtike 9044 (DUKE, MO). Along Boquete Trail, Cerro Respinga, 2000-2500 m, E of Town
of Cerro Punta, Gentry 5921 (MO). Premontane rain forest between Pinola and Quebrada

Hondo toward summit on Chiriqui trail, Kirkbride h Duke 874 (MO). Cerro Punta, 2.5 mi

S of Florida State University Tropical Biology Station, 5500 ft, Saivyer (MO). Valley of Rio

Chiriqui Viejo N of Volcan City, 5200-5600 ft, White 18, 176 (both MO). Bajo Chorro, 1900

m, Woodson ir Schenj 616 (MO). Between Bambito and Cerro Punta, Wilbur et al. 10962

(DUKE), Bajo Chorro, 1900 m, Woodson 6 Schenj 616 (MO).

4. Dicliptera trifurca Oerst., Vidensk. Meddel.-Dansk Naturhist. Foren. Kj0-

benhavn 1854: 172. 1855. type: Costa Rica Oersted, not seen.

D. trifurcata (Oerst.) Hemsl., Biol. Centr. Amer., Bot. 2: 525. 1881.

Dipedium trifurcatum (Oerst.) Kuntze., Rev. Gen. Pi. 2: 485. 1891.

Herbs, sometimes suffrutescent, to 2 m tall; stems branching, glabrous. Leaves

ovate elliptic, to 12 cm long, 4 cm wide, apically acuminate, basally attenuate,

glabrous to sparingly puberulous along the costa and the veins beneath, the

cystoliths more prominent beneath, the margins undulate; petioles to 3.5 cm

long, glabrous to sparingly puberulous along 2 lines. Inflorescences in axillary

cymes of 3 flowers each; peduncles to 8 cm long, mostly glabrous; bracts subtend-

ing the cymes, leaflike, frequently exceeding the calyx; floral bracts oblong to

oblong spatulate, unequal, the larger one to 11 mm long, 2 mm wide, the smaller
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one to 7 mm long, 1.5 mm wide, both apically rounded and apiculate, glabrous;

bractlets oblong lanceolate, to 5 mm long, 1 mm wide, sparingly puberulous;

pedicels to 3 mm long, glabrous to sparingly puberulous. Flotvers with the calyx

5-merous, 6 mm long, the segments subulate, 4 mm long, 0.6 mm wide, puberulous;

corolla red violet or purplish, 3.5-5.5 cm long, puberulous, the tube to 4 cm long,

2 mm broad basally, expanding to 7 mm wide at the mouth, the lips oblong to

ca. 1.5 cm long, the upper lip 7 mm wide, apically acute, lower lip 3-lobed, the

lobes subequal, ca. 0.75 mm long; stamens exserted to the tip of the upper lip,

the filaments sparingly puberulous, the anther cells parallel, ca. 3 mm long,

basally apiculate. Capsules stipitate, to 18 mm long, 4 mm wide, 2 mm thick,

puberulous; seeds 4, flattened, suborbicular, ca. 4 mm in diameter, papillose.

This species is f(mnd in rain forests in Costa Rica and adjacent Panama at

elevations above 1,000 m.

CHiRiQui: Primai-y forest and adjacent cutovcr area, La.s Nubes, 2.7 mi NW of Rio
Chiriciui Viejo W of Cerro Punta, 2200 ni, Croat 22370 (MO). On slope of La Popa above
Boquete, 5400 ft, D'Arcy 6 D'Arcy 6374 (MO). Bajo Chorro, Boquete District, Davidson
65 (F). Ccrro Punta, 2.5 mi S of Florida State University Tropical Biology Station, 5500 ft,

Kozlovsky K-4 (MO). Side of Sierra del Boquete, 1380 m, Maurice 741 (MO, US). Cerro
Punta, 2.5 km SE of town, Mori ij Kallunki 5652 (MO). Trail through die Pasco de Respinga
on way to Boquete, ca. 7500 ft, Wilbur 6- Teeri 13177 (DUKE). Heavily forested slopes

above the Rio Caldera beyond Bajo Mano, 1800 m, Wilbur et al. 11058 (DUKE).

5. Dicliptera vahliana Nees in DC, Prodr. 11: 489. 1847. lectotype: Colom-
bia, Bertero, not seen.

Herbs to 1.5 m tall: d
puberulous along the ridges. Leaves lanceolate to 9 cm long, 3.5 cm wide, apically

acuminate, basally acute, the major costa relatively prominent on both surfaces,

pilose above and beneath, the margins entire, the petioles ca. 7 mm long, puberu-
lous. Inflorescences in lax spikes forming much branched terminal panicles, the

rachis and the peduncles with minute disc-tipped glandular hairs, the branches
of the panicles subtended by a pair of subulate bracts 1-1.5 mm long, 0.6-1 mm
wide at the base; each flower subtended by 6 involucral bracts, outermost 2

spathulate, ca. 5 mm long, 1 mm wide at the base, 4 inner bracts subulate, ca.

2 mm long, 0.5 mm wide at base, all the bracts glandular puberulous and with
subhyalinc margins; flowers mostly sessile and borne singly, but occasionally in

fascicles of 2 or 3 and subsessile. Flowers with the calyx 5-merous, 2 mm long,

fused about M; its length, the segments subulate, 1 mm long, ciliolate; corolla red,

bilabiate, to 2.5 cm long, 5 mm wide at the mouth, 1 mm wide at the base,

puberulous, the lips each ca. 1.5 cm long, 6 mm wide at the base, the upper lip

erect, rounded at the tip, the lower lip recurved, 3-lobed at the tip, the lobes

ca. 0.75 mm long, the middle lobe 0.5 mm wide, the lateral lobes slightly narrower,

all rounded; stamens exserted, extending nearly to the tip of the upper lip of

the corolla, the filaments adnate to the corolla tube for ca. 15 mm, pilosulous,

the anthers oblong 2.6 mm long, 1.5 mm wide. Capsules clavate, flattened, to 7

mm long, 2.5 mm wide at widest point and ca. 0.5 mm thick; seeds 2, suborbicular,

flattened, ca. 1.5 mm in diameter, with numerous flat-tipped glandular hairs.
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Found in moist, sandy and often saline soil of disturbed areas such as pastures

and meadows, this species occurs in southern Florida, the West Indies, Panama
and northern South America.

CANAL zone: Victoria Fill near Miraflores Locks, Allen 1705 (MO). Boy Scout Road
near path to lake, Croat 8965 (MO). Railroad and dockyards at Balboa, Macbride ir Feath-

erstone 23 (F). Between Corozal and Ancon, 10-30 m, Pittier 2645 (US). Boy Scout Road,

Madden Dam area, second growth forest, Porter et al. 4033 (MO). Ball^oa, Staudleij 32107

(US). Chiva-Chiva Trail 1 mi W of Miraflores Lake, Tysoii 6 Blum 3567 (MO). CHmiQui:

Burica Peninsula, Quebrada Melliza, 6 mi S of Puerto Armuelles, 0-150 m, Liesner 470

(MO), colon: On rocky shoreline. Garotte, ca. 10 km SE of Portobelo, D^Arcy 4006 (MO).
EX: Isla Pedro Gonzales, Duke 10408 (US), los saxtos: Salinas de Chitre, D'Arcy

4196A (MO). PANAMA: Isla Chepillo, Duke 10327 (US). Isla del Rey opposite Isla Espi-

ritu Santo, Duke 10469 (DUKE). Panama, Macbride 2605 (F, US). Taboquilla Island at

edge of clearing, MUler 2007 (US). Sabanas N of Panama City, Paul 406 (US). El Capi-

KE

9. DYSCHORISTE

Dyschoriste Nees in Wallich, PI Asiat. Rariorcs 3: 75, 81. 1832. type: D. de-

pressa Nees = D. erecta (Burm.) O, Kuntze.

Calophanes D. Don in Sweet, Brit. Fl. Card. 2: pi 181. 1833. type: C. oblongifolia

(Michaux) D. Don.

Herbs to suffrutescent shrubs. Stems prostrate, ascending or erect, glabrous

or pubescent. Leaves sessile or petioled, mostly entire. Inflorescence cymose,

capitate, or spicate, terminal or axillary. Flowers subtended by foliaceous bracts

and bracteoles; calyx deeply 5-parted, usually subulate setaceous, ciliate; corolla

5-merous, obscurely or distinctly bilabiate, the tube erect, the limb spreading;

stamens 4, didynamous, the anthers 2-celled, the cells oblong, minutely calcarate

to mucronate at the base. Capsule included in the persistent calyx, oblong linear,

glabrous, separating with difficulty at maturity into 2 valves; seeds 2-A^ flattened,

suborbicular, with mucilaginous hairs when wet.

A widely distributed genus in both tropical and subtropical regions of the

world, although a few species are found in warm temperate areas. Several

species occur in Central America.

1. Dyschoriste Valeriana Leonard, Field Mus. Nat, Hist., Bot. Ser. 18. 1937-

38. type: Costa Rica, Standley ir Valerio 46613 (US, not seen).—Fig. 9.

Herbs or suffrutescent shrubs to 50 cm high, erect or procumbent. Stems

sometimes rooting at the basal nodes, quadrangular in the younger portions,

strigose mostly at the angles. Leaves ovate to ovate elliptic, to 5 cm long and

2 cm wide, apically acute, basally attenuate, glabrous to sparingly puberulous

along the costa above and beneath, the cystoliths numerous only above, cylin-

drical, ca. 1 mm long; petioles ca. 5 mm long, sparingly puberulous. Inflorescences

in axillary clusters, the flowers subtended by elliptic leaflike bracts to 18 mm
long and 6 mm wide, glabrous; bractlets oblanceolate to ca. 10 mm long, 2.5 mm
wide. Flowers with the calyx lobes subulate to ca, 11 mm long and 1 mm wide

at the base, ciliate; corolla blue or pale purple, funnelform, ca. 10 mm long,
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J'e i.U'-"'

Figure 9. Dij.schorhie Valeriana Leonard. Habit (x-^f,). [After Tyson 6H22 (MO).]

puberulous outside, glabrous inside, the tube 7 mm long, 2 mm wide at the base,

2.5 mm wide at the mouth, the limb slightly bilabiate, all the lobes oval, the 2

lobes of the lower lip divided to 2 mm long, 1.5 mm wide, 3 lobes of the upper
lip to 3 mm long and 2 mm wide; stamens included, the longer filaments to 2 mm
long, the shorter filaments 1 mm long, all glabrous, the anthers 1 mm long,

minutely calcarate at the base of each cell; ovary glabrous. Capsules lanceolate,

to 9 mm long, 1.75 mm broad, glabrous; seeds 2-4, obovate, flattened, ca. 1.5 mm
long and 1 mm wide, densely nuicilaginous puberulous when wet.

This species is found as a weed in open areas of Panama and Costa Rica

at lower elevations.

xama: El Llano, Tijsun 6822 (MO).
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10. ELYTRARIA

Elytraria Michx., FL Bor, Amer. 1: 8. 1803. nom. cons, type: £. virgata

Michx., nom. illeg. = E. caroliniensis (Gmelin) Pers.

Tuhiflora Gmelin, Syst. Nat. 2: 27. 1791, nom. rejic. type: T. caroliniensis Gmelin.

Herbs, caulescent or acaulescent. Leaves alternate or subopposite, basal or

restricted to the terminal portion of the stem in a dense pattern, the cystoHths

lacking. Inflorescences spicate, occasionally scapose, compact, the peduncles with

imbricate, coriaceous bracts; bract single; bracteoles 2. Flowers perfect, zygo-

morphic, sessile, the calyx 4-merous, the segments narrow, entire or toothed

apically; corolla 5-merous, white or blue, the tube narrow, 2-lipped with the

upper lip 1-lobed, the lower lip 3-lobed; stamens 2, barely exserted, the anthers

of 2 cells which are equal and parallel; ovary 2-celled, to 10 ovules in each cavity,

the style 1. Capsule basally constricted and apically acute; seeds borne on papil-

liform funicles.

About 17 species have been described from southern North America and the

New and Old World trooics.

1. Elytraria imbricata (Vahl) Pers., Syn. PI. 1: 23. 1805,—Fig. 10.

Justicia imhricata Vahl, Ecolog. Amer. 1: 1. 1796. Collector and locality not given.

A weedy caulescent herb, occasionally acaulescent, to 40 cm high with a

glabrous stem. Leaves mostly alternate and crowded at the upper portion of

the stem, ovate lanceolate, 6-20 cm long, 1.5-6.0 cm wide, apically acute and

basally attenuate, narrowing to a winged petiole, the upper surface pilose, the

lower surface appressed pilose and restricted to the veins and the veinlets;

margins undulate. Inflorescences on numerous scapes borne at the axils of the

leaves, 5-28 cm long, branched or simple, covered with lightly appressed bracts;

terminal spikes, one to several, 1.5-6.0 cm long; bract single, oblong to elliptic,

4-6 mm long, 1.5-2.0 mm wide, awn tipped and stiff with the upper bracts bearing

4 hyaline wings, 2 rounded wings extending from the base and 2 apical wings

extending parallel to the apex; 2 subulate bractlets to 3 mm long with a ciliate

costa. Flowers sessile; calyx 4-merous to 7 mm long, thin, transparent, with the

lower segment bidentate; corolla pale lavender or blue, the tube 5-10 mm long.

Capsules to ca. 3 mm long and 1 mm wide.

This species grows in shaded areas and in the open. It ranges from south-

western United States to Brasil along sandy areas of beaches at sea level, along

roadsides and in slightly disturbed areas of cloud forest among trees.

CANAL zone: Forest along banks of Quebrada Fea, Quebracia Pura and canyon of Rio

Chagres, 70-100 m, Dodge b- Allen 17406 (MO). Between Summit and Gamboa, Grecnman
6- Greenman 5255 (MO). Madden Dam. Lewis et ah 11 (MO). More or less forested slopes,

Machride ir Featherstone 2789 (MO). Farfan Beach area, Tyson et al. 3179 (MO). Mira-

flores Lake, White 265 (MO). cmRiQui: Palo Alto, E of Boquete, 5000 ft. Stern et al 1057

(MO). COLON: Juan Mina plantation, Rio Chagres, 25 m, Allen 4121 (MO), herrera:

Road from La Avena to outskirts of Pese, ca. 200 ft, Burch et al 1276 (MO), los santos:
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FiGuiiE 10. Eltjtraria iinhiicata (Vahl) Pers.—A. Habit (x>5).—B. Bract (xlO)
C. Seed (X 16).—D. Corolla ( X20). [Aiter Dodge i^ Allen 17406 (MO).]
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Tonosi, Stern et al 1905 (MO). Monagre Beach, 5 mi SE of Chi tie, Tyson et al 3055 (MO).

PANAMA: Along trails, Allen 103 (MO). Isla Taboga, 0-350 in, Allen 1267 (MO).
I

11. GRAPTOPHYLLUM

Graptophyllum Nees, Wallich, PL Asiat. Rariores 3: 102. 1832. type: Justicia

picta L.

Shrubs. Leaves entire or dentate, often colored and variegated. Flowers

pedicelled, in short, subsessile cymes, the panicles terminal or solitary in the

axils of the leaves; calyx 5-merous; corollas reddish purple, bilabiate, the tube

inflated above, the upper lip with 2 short, recurved lobes, the lower lip 3-lobed;

stamens 2. Capsules clavate; seeds 2-4.

Ten species have been described for this genus. They occur i

New Guinea, Australia and Polynesia. None is native to the New
11 West

World

1. Graptophyllum pictum (L.) Griff., Not. PI. Asiat. 4: 139. 1854.—Fig. 11.

Justicia picta L., Sp. Pi, ed. 2. 21. 1762. type: Herb Linn. (LINN 28.5, not seen, microfiche

MO).
Graptophyllum hortense (L.) Nees in Wallich, Pi. Asiat. Rariores 3: 102. 1832. Based on

Justicia picta L.

Shrubs to 3 m tall; stems glabrous. Leaves ovate to elliptic, to 20 cm long,

9 cm wide, apically acuminate, basally attenuate, glabrous, purplish or green,

variously marked with yellow, the margins entire; petioles short. Inflorescences

in terminal racemes, the rachis glabrous or sparingly puberulous; corollas dark

purple or crimson, glabrous outside, glandular puberulous inside, to ca. 8 cm

long, 1.5 cm broad at the mouth; stamens 2, exserted, staminodes 2. Capsule

clavate; seeds 2-A.

This is a species which is cultivated in the gardens of tropical America.

According to Bailey (1949) it is probably native to New Guinea.

PANAMA: Boca la Caja al lado de la iglesia, Canasquilla b- Rincor 300 (MO).

12. HABRACANTHUS

Habracanthus Nees in DC., Prodr. 11: 312. 1847. type: H. silvaticus Nees.

Herbs or ihrubs. Leaves usually ovate to elliptic. Inflorescences in loose to

dense panicles. Flowers with the calyx 5-mcrous, the segments narrowly lanceo-

late; corolla blue, red or yellow, saberform, bilabiate, the upper lip narrow,

cuneate, the lower lip usually oblong cuneate, apically 3-lobed, the lobes rounded;

stamens 2, exserted, divergent, the anthers 1 -celled, the filaments attached below

the middle of the anther; style exserted. Capsules clavate; seeds 4.

This is a genus of about 40 species found in Mexico, Central America and

northern South America.
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Figure 11. Croptophyllum pictiim (L.) Criff. Habit (xl). [After Carrasqiiilla 6-

Riiicor 300 (MO).]
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1. Habracanthus silvaticus Nees in DC, Prodr. 11: 312. 1847. syntypes:

Mexico, Linden 181 (K, not seen). Mexico, Jur<i,ensen 902 (K, not seen).

Fig. 12.

Shrub to 2 m tall; stems quadrangular when young, strigose along 2 lines.

Leaves elliptic, to 13 cm long, ca. 5 cm wide, apically acuminate, basally acute,

glabrous to sparingly puberulous along the costa and the veins, the cystoliths

minute, relatively prominent on both surfaces, the margins undvilate; petioles to

4 cm long, sparingly puberulous. Inflorescences in loose terminal thyrses to 11

cm long, 5 cm broad, the lateral branches of the thyrses dichotomously branched,

the branches of the inflorescence sparingly strigillose; bracts subulate, to 6 mm
long, 1 mm wide, puberulous; pedicels short, ca. 2 mm long, glabrous. Flotvers

with the calyx segments subulate, 5 mm long, 1 mm wide basally, glabrous; corolla

blue, bilabiate, to ca. 3 cm long, glabrous, the tube 10 mm long, 1 mm broad, the

lips to 20 mm long, the upper Hp oblong, 2 mm wide, apically rounded, the lower

lip elhptic, 5 mm wide, 3-lobed, the lobes 0.5 mm long, the middle lobe 1 mm
wide, the lateral lobes 0.5 mm wide; stamens exserted to about the tip of the

upper lip. Capsules (Leonard, 1938) 15 mm long, 2.5 mm in diameter; seeds

flat, ca. 2 mm in diameter, puberulous and minutely roughened.

This species is found in wet forests and clearings of Mexico and Central

America.

VERAGUAS: Santa Fe, forested slopes of Cerro Tute, 3000 ft, Allen 4345 (MO, US).

13. HANSTEINIA

Hansteinia Oerst., Vidensk. Meddel. Dansk Naturhist. Foren. Kj0benhavn 1854:

142. 1835. type: H. 'iracilis Oerst.

TYPE

non Hansteinia gracilis Oerst.

Glockcria Nees in DC, Prodr. 11: 728. 1847, non Gocppert., 1836, new name for Galeottia

Nees.

Ilerhs or shrubs; stems erect. Leaves elliptic or ovate; petiolate. Inflorescences

in loose panicles which are sometimes thyrsoid. Flowers with the calyx segments

4 or 5, narrow, equal; corollas red, orange, yellow or white, cylindrical, basally

narrow, abruptly expanded just above the calyx, somewhat obliquely enlarged

and oblong, often constricted again at the mouth, the upper lip erect, the lower

lip barely distinct from the corolla tube, 3-lobed; stamens 2, attached to the tip

of the corolla tube, exserted, the anthers 1-celled, obtuse. Capsules clavate,

glabrous, 4-seeded.

Fourteen species have been described for this genus, ranging from Mexico

to Bolivia.

a. Leaves ovate to ovate elliptic, basally subcordate or rounded; stems and leaves

pilose or subtonientose 2. H. ventricosa

aa. Leaves elliptic or elliptic lanceolate (except for the uppermost pair which are ovate),

basally attenuate (the uppermost pair, cordate or rounded); stems puberulous, the

leaves mostly glabrous - - 1- H. reflexiflora
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Fk;uhe 12. Hahracanthus .syliaticus ^ccs. Ilaljit (X'/io). [Aiivr Allen 4345 (MO).]

1. Hansteinia reflexiflora Leonard, Ann. Missouri Bot. Card. 28: 465. 1941.

type: Panama, Woochon 6 Schery 547 (MO, isotype).

Herbs, sometimes suffrutcsccnt to 2 m tall, occasionally epiphytic; stems
subterete in older portions, quadrangular in the younger portions, puberulous.
Leaves elliptic or elliptic lanceolate, 3.5-11 cm long, 3 cm wide, apically acumi-
nate, basally attenuate except for the uppermost pair which is subsessile, ovate
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and basally cordate or rounded, the cystoliths obscure, more visible beneath,

glabrous except for strigillose hairs on the costa and the veins, the margins

undulate; petioles to 5 mm long, puberulous. Inflorescences in terminal panicles

to 25 cm long, 15 cm wide; bracts narrowly subulate, to 4 mm long, 0.5 mm
wide, puberulous; peduncle, the rachis and the pedicels puberulous and with

sparse glandular hairs to 1 mm long. Flowers generally reflexed, the pedicels

2-3 mm long; calyx 5-merous, the segments narrowly subulate, to 8 mm long,

0.5 mm wide basally, mostly glabrous, often reddish brown upon drying; corolla

orange or red, to 2.8 cm long, glal:)rous, the tube slightly curved, 1.5 mm in

diameter at the base, enlarged from the tip of the calyx to a tubular throat ca.

4 mm in diameter, the upper lip erect, oblong, 7 mm long, 3 mm wide, rounded

except minutely bidentate and serrate apically, the lower lip short, truncate,

3-lobed, the lobes 1.5 mm long, 2 mm wide, apically acute; stamens cxserted to

ca. 6 mm beyond the upper lip, the filaments flat, glabrous; ovary glabrous.

Capsule clavate, to 15 mm long, 3 mm broad, 2.5 mm thick, glabrous; seeds oval

except for oblique base, flattened, 3 mm long, 2 mm wide, coarsely roughened.

000

Panama.

DOf;AS DEL TORo: Robiilo Trail, northern slopes of Cerro Horquota, 6000-7000 ft, Allen

4940 (MO). CHiRiQui: Disturbed cloud forest at Monte Key above Boquetc, Croat 15794

(MO). Bajo Chorro, Boquete District, 6000 ft, DavUlson 91 (MO). NW of Boquete, Cerro

Horqueta, 5000-5800 ft, Dwyer et al. 456, 534 (both MO). Boquete Region, Cerro Ilor-

queta, 6500 ft, Hagen <b- Hagen 2027 (MO, US). Boquete, side of Sierra del Boquete, 1380

m, Maurice 740 (US). Slopes approaching Cerro Horqueta, starting about 6.6 km NNE of

Bo(iuete, between 1500-1800 m, Wilbur 6 Lulctjn 19222 (DUKE). Bajo Mona and Que-

brfldii Chiniiero. 1500 ni. Woochon <b Schcni 547 (MO).

2. Hansteinia ventricosa (Donnell Smith) D. Gibson, Fieldiana, Bot., V. 34,

no. 6, 63. 1972.—Fig. 13.

Glockcria ventricosa Donnell Smith, Bot. Gaz. 27; 439. 1899. tyi'E: Costa Rica, Pittier 3519

(CR).

Herb, sometimes suffrutescent, 3 m tall; stems terete in age, to subquadran-

gular when young, subtomentose, the hairs ca. 1 mm long. Leaves ovate to ovate

elliptic, 7-15 cm long, 5-9 cm wide, apically acuminate, basally subcordate to

rounded or obtuse, both the surfaces pilose, the hairs ca. 1 mm long, the cystoliths

minute, the margins crenulate to undulate; petioles to 7 cm long, pilose. Inflo-

rescences in terminal and axillary thyrses to 30 cm long, the rachises and the

branches pilose; bracts oblong to narrowly lanceolate, to 7 mm long, 2 mm wide,

acute to acuminate, pilose; pedicels to 2 cm long, flattened, puberulous and with

occasional glandular hairs ca, 1 mm long. Flowers with the calyx 5-merous, the

segments linear, to 7 mm long in flower and to 12 mm long in fruit, 1 mm wide,

puberulous and with occasional glandular hairs; corolla orange, to 2.6 cm long,

the tube curved outward, sparingly glandular pilose, 2 mm broad basally, contract-

ing just above the ovary and then expanding abruptly to 5 mm just above the

calyx lobes, the upper lip erect, elliptic, to 5 mm long, 2 mm wide, apically
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Figure 13. Hanstcinia veutiicosa (Donncll Smith) Gibson. Habit (xVl:). [After Allen
4937 (MO).]

bidentatc, the lower lip ca. 1.5 mm long, 3-lobccl, the lobes ca. 1 mm long, rounded;
stamens exserted to ca. 1 cm beyond the tip of the upper lip. Capsules clavate,

to 16 mm long, 3 mm wide, 3 mm thick, glabrous; seeds 4, oblong, basally oblique,

2 mm long, ca, 1.5 mm wide, flattened, coarsely roughen(>d.
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This species is found in forested areas above 1,000 m in Costa Rica and

adjacent Panama. Wl 10X or higher the

hairs of stems, leaves and branches of the inflorescence are conspicuously banded

a purplish color.

BOCAs DEL TORO: Robalo Trail, northern slopes of Cerro Horciueta, 6000-7000 ft, Allen

4937 (MO, US). Water Valley, Isla Colon, 0-120 ni, Wedel 784 (MO), chiriqui: Cerro

Punta, 2000 m, Allen 1514 (MO, US). Bajo Chorro, Boquetc District, 6000 ft, Davidson 87

(F, MO). Valley of upper Rio Chiriqui Viejo, 1300-1900 m, W/i(ff dr White 11 (MO, US).

Wooded slopes ca. 1 km N of Las Nubes, E of the mountain of Cerro Punta and ca. 5 km
NW of the town of Cerro Punta, ca. 2000-2300 m, Wdbur et al. 15221 (DUKE).

14. HEMIGRAPHIS

Hemigraphis Nees in DC, Prodr. 11: 722. 1847. type: H. htehrosa (Rotli)

Nees.

Herbs; stems erect or ascending, rarely creeping. Leaves opposite, the mar-

gins undulate, crenate or entire. Inflorescences in terminal or axillary spikes,

the flowers borne in tlie axils of conspicuous, imbricate bracts. Flowers with the

calyx 5-mer()us, the segments subequal; corolla funnelform with a narrow tube,

the tube straight or slightly curved, the limb spreading, the 5 lobes convolute

in bud; stamens 4, didynamous, the filaments inserted at or below the mouth,

the anthers 2-celled, blunt at the base, staminodes none; stigma bilobate, the

lower lobe often inconspicuous. Capsules elliptic, seeds
I

This is a genus of ca. 100 species in southern China, Tiidomalaysia and tropical

Austraha. One species is cultivated in gardens in Latin America and it occa-

sionally escapes.

6-12

1. Hemigraphis alternata (Burm. f.) T. Anderson, J.
Linn. Soc. Bot. 7: 114.

1864.—Fic. 14.

Riiellia (dtcmafa Burm. f., Fl. Indica 135. 1768. type: Java, not seen.

Ruellia colorata Blume, Bijdr. 3: 795. 1826. type: Java, not seen.

Hemigraphis colorata (Blume) Hallier, Nova Acta Leopoldiana, Abh. Deutsche Akad. Natur-

forscher 70: 199. 1897. [1898.]

Blechum cordatum Leonard, Carnegie Inst. Wash. Publ. 461: 200. 1936. type: Belize, Bartlett

11355 (MICH, not seen).

Ilerhs; stems ascending to 35 cm high, subtiuadrangular, sparingly puberulous,

the roots emerging from the lower nodes. Leaves cordate, to 6 cm long and 4 cm

wide, portions turning indigo upon drying, the apex obtuse, the base cordate,

sparingly pilosulous on both surfaces, pilosulous at the costa, the cystoliths dense

and prominent on the upper surface, to ca. 0.4 mm long, the margins crenate

and sparingly ciliate; petioles to 2.5 cm long, pilose. Inflorescences axillary spikes

on a peduncle to 1.5 cm long and 1 cm wide, the peduncle pilose; bracts ovate

eru

lous on both the surfaces with dense, prominent cystoliths, turning indigo upon

drying, the margins ciliate. Flowers, generally two per bract, the calyx segments

slightly unequal, linear subulate, to 9 mm long, peeled, ciliate; corolla to 15 mm
long, strigose at the throat adjacent to the stamens, minutely pubescent, the
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Fic;uHE 14. Hemi^mphis alternala (Bunn. f.) T. Anderson. Hal)it (X'/ki). [After D'Arcij
6675 (MO).]
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ovary ciliate at the terminus, the style ciHate for the entire length. Capsule not

seen.

This species is native to Malaysia and is cultivated in gardens in Latin Amer-

ica from which it occasionally escapes.

CANAL ZONE: Curundu, survival school area, Tyson 1304 (MO). Weed in flower pot

in front of Curundu Photo Service, D'Arctj 6675 (MO).

15. HERPETACANTHUS

Herpetacanthus Nees in Moricand, PI. Nonv. Amer. 159. 1847; Mart., FL Bras.

9: 93. 1847. TYPE: H. longijlorus Moricand.

Herbs or shrubs. Inflorescences spikes; bracts loosely imbricate. Flowers

with the calyx 5-merous; corolla bilabiate; stamens 4, didynanions, the longer

of each pair 2-celled with one of the cells superposed, the shorter of each pair

1-celled. Capsules clavate; seeds 4.

Ten species have been described in this genus. Most are from Brazil.

1. Herpetacanthus panamensis Leonard, J. Wash. Acad. Sci. 32: 185. 1942.

TYPE: Panama, Dunlap 554 (US, not seen).

—

Fig. 15.

Herbs, sometimes suffrutescent to 50 cm tall; stems ascending, sparingly

branched, sometimes rooting at the lower nodes, young stem quadrangular,

puberulous to pilose, the hairs reddish, old stem terete, glabrous. Leaves elliptic,

to 13 cm long, 5.5 cm wide, apically acute to slightly acuminate, basally acute to

attenuate, glabrous to pilose, and the cystoliths dense and prominent on both

the surfaces, the margins undulate; petioles short, to ca. 3 mm long, puberulous

to pilose. Inflorescences in terminal and axillary spicate panicles, the spikes to

3 cm long, 1 cm wide, the peduncles puberulous to pilose; bracts loosely im-

bricate, ovate to elliptic, to 13 mm long, 7 mm wide, apically acute, pilose, the

margins ciliate; bracteoles alike, 2 mm wide. Flowers with 5-merous calyx to

4 mm long, the segments subulate, 3.5 mm long, 0.5 mm wide basally, glabrous

outside, finely glandular puberulous inside, tipped by 1 or 2 hairs; corolla white,

to 17 mm long, the tube 9 mm long, 1.5 mm wide basally, 3.5 mm wide at the

mouth, the lips ca. 8 mm long, puberulous toward the tip, the upper lip ovate,

3.5 mm wide, apically minutely bidentate, the lower lip 3-l()bed, the lobes 2 mm
long, the middle lobe rounded, 2.5 mm wide, the lateral lobes acute, 1.5 mm
wide, the longer of each pair of stamens barely exserted. Capsules clavate,

sparingly puberulous, 10 mm long, 2.5 mm broad; seeds 4, flattened, ovate, 2.5

mm long, 2 mm wide, roughened.

Tliis species is found in rain forests at lower elevations in Panama and Costa

Rica. The hairs of stems, leaves and bracts have a purplish banding similar to

that of Hansteinia ventricosa.

e: Barro Colorado Island, Wheeler Trail, 1500, Croat 11900 (MO); Standletj

40851 (US), colon: Santa Rita lumber road, ca. 15 km E of Colon, forest, Dressier b Lewis

3704 (MO).
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Fkjure 15. Ilcrpctacanthus luinamcnsin Leonard. Habit (x1f,). [After Dressier 6- Lewis
3704 (MO).]

16. HYGROPHILA

Hygrophila R. Br., Prodr. 479. 1810. type: H. angu.stifolia R. Br.

Herbs. Inflorescences in axillary Flowers with the
calyx 5-meroiis, the segments subequal; corolla tube cylindric, small, the limb
2-tipped; stamens 4 and didynamous, or 1 perfect stamen and a staminode in 2
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pairs, the filaments of each pair united at the base, the anthers 2-celled, some

mucronulate; posterior stigma lobe abortive; capsule oblong, nonstipitate; seeds

4-18 or more.

According to Leonard (1951) this genus is cosmopolitan. There are around

80 species.

1. Hygrophila guianensis Nees, London J. Bot. 4: 634. 1845. type: British

Guiana, Schomhurgk 2nd collection, 331 (291) (not seen).—Fig. 16.

I

H. conferta Nees in Mart., Fl. Bras. 9: 21. 1847. syxtypes: Brazil, Pohl (not seen) and

Brazil, Sellow (not seen).

Herbs with branching, obtusely quadrangular stems to 1 m tall, glabrous.

Leaves lanceolate, of various lengths on the same plant, from 2.5-25 cm long

and 0.4-3 cm wide, the cystoliths generally numerous and prominent on the

upper epidermis, less numerous beneath, the upper surface glabrous, the lower

surface sparingly puberulous, mostly along the veins, apically and basally acumi-

nate, entire to undulate. Inflorescence axillaiy, of clusters of 3 and 4, the flowers

sessile. Flowers with the calyx 5-merous, the segments linear and equal, to ca.

8 mm long, white margined, puberulous; corolla white or yellowish white, the

tube ca. 6.5 mm long, puberulous, 2-lipped, the upper lip 2-lobed, 3 mm long,

the lower lip 3-lobed; stamens 4, didynamous, the filaments of each pair united

at the base, the anthers 2-celled and parallel, the cells basally mucronulate.

Capsules narrowly oblong, 9-13 mm long; seeds 6-8 per locule.

This .species is found along streams and rivers or on the shores of ponds and

lakes, often partly submerged and sometimes floating, from Mexico to Central

Argentina.

BOCAS DEL TORO: Santa Catalina. Blachoell et al. 2723 (MO), canal zone: Near

Aguardiente Lagoon, Chagres River, Chavez ir Lepuia s.n. (DUKE). Barro Colorado Island,

Croat 6402 (MO). Chagres River, Dwyer <L^ Rohyns 34 (MO); Fairchild 2046, 2105 (both

MO). Forest between Peluca Hydrographic Station and Quebrada Peluca along Rio Bo-

queron, 70 m, Stcyermark ir Allen 17228 (MO), cocle: In stream above El Valle de Anton,

D'Arcij <b- D'Arcy 6726 (MO). Quebrada Amarillo, N of El Valle, Witherspoon 8753 (MO).

17. JUSTICIA

Justiciar L., Sp. Pi. 15. 1753; Gen. PI., ed. 5. 10. 1754. type: /. adhatoila L.

Dianthera L., Sp. Pi. 27. 1753; Gen. PI., ed. 5. 15. 1754. type: D. americana L.

Adhatoda Medic., Act., Acad. Theod. Palat. 6. Phys. 393. 1790; type: Jusiicia adhatoda L.,

fide Leonard.

W.
L. wallichii Nees.

1832. TYPE: B. amhcrstiae Nees.Bclapewne Nees in Wallich, Pi. As. Rar. 3: 7(i, 102.

Rhijtiglossa Nees in Lindl., Introd. Nat. Syst. ed. 2. 444. 1836. syntypes: R. origanoides

Nees, R. eckloniana Nees, and R. cilata Nees.

Jacohinia Nees ex Moric, Pi. Nouv. Am. 156, tah. 92. 1846. type: /. lepida Nees ex Moric.

type cons.

'' More generic synonyms are provided by Leonard ( 1958 ) . Only names relating to Pana-

manian material are listed here.
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Tt'^^**^

Figure 16. Hyorophila ^uiancnsh Nces.—A. Habit (xV-).—B. Capsule IxVi). [After
D^'ircij ir DWrcy 6726 (MO).]
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Herbs or shrubs. Leaves petiolate, usually ovate to elliptic and entire. Inflo-

rescences usually of spikes or panicles, occasionally in cymes or solitary; bracts

various, small and distant, linear or subulate to large, conspicuous and imbricate.

Flowers with the calyx segments usually narrow and equal, some unequal, mostly

5(4)-merous; corollas bilabiate, the corollas usually white, pink or purple, the

tube usually narrow, funnelform, the upper lip 2-lobed, the lower lip 3-lobed;

stamens 2, usually slightly cxserted but not exceeding the corolla lip, the antlier

cells 2, usually unequal, often superposed, with one or both cells apiculate or

calcarate, the connective narrow to broad. Capsules clavate, 4-seeded.

This genus may be recognized by its 2 slightly exserted stamens with anthers

having 2 cells which are frequently une<iual, superposed and apiculate or cal-

carate basally. This plus the bilabiate, narrow-tubed corollas and the lack of

staminodes are useful features.

This is a large, cosmopolitan genus of approximately 420 species found in both

World

a. Inflorescences in panicles or tliyrses (cyniose panicles).

b. Leaves large, to 40 cm long; inflorescence a dense tliyrse 3. /. aurca

bb. Leaves under 30 cm long; inflorescences paniculate or loose thyrscs.

c. Rachis of inflorescence pilose, or hairs retrorsely curved; corollas ciu'vcd

outward 15. /. sccunda

cc. Rachis of inflorescence glabrous or incnnspicTiously puberulous or glan-

dular puberulous; corollas mostly straight.

d. Calyx segments 4; leaves metallic blue beneath 10. /. metalUca

dd. Calyx segments 5; leaxes colored otherwise.

e. Plant a long vine; calyx segments over 1.5 cm long

8. J. graciliflora

ee. Plants an erect herb or shrub; calyx segments under 1.5 cm long.

f. Leaves crenate; bracts to 7 mm long 7. /. crcnata

ff. Leaves entire, undulate or crenulate; bracts to 3 mm long.

g. Leaves apically and basally obtuse or rounded; stems

rooting at the lower nodes ___ 5. /. chamaeplufton

gg. Leaves apically acuminate, basally variable but mostly

acute or attenuate; stems not looting at the nodes,

h. Corollas under 2 cm long; leaves mostly lanceolate

(excepting /. pcctoralis var. macwphyllus).

i. Corollas 7-12 mm long; inflorescence all ter-

minal.

j. Leaves lanceolate; branches of inflores-

cences with glandular hairs 1—
13a. /. pcctoralis var. pcctoralis

jj. Leaves oblanceolate or elliptic; branches

of inflorescence without glandular hairs

13b. /. pcctoralis var. macrophyllus

ii. Corollas under 7 mm long; inflorescences both

terminal and axillary 6. /. comata

hh. Corollas over 2 cm long; leaves elliptic or ovate.

k. Calyx segments unequal; branches of inflores-

cence glandular-puberulous 11. /. derstcdii

kk. Calyx segments equal; branches of inflores-

cence glabrous 16. /. tinctoria

aa. Inflorescences in spikes or cymes.

1. Inflorescences in axillary cymes; bracts 3 mm long or less.

m. Leaves of a pair unequal; corolla violet or pale purple 17. /. trichoioma
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mm. Leavers of a pair equal; corolla orange red to yellowish 9. /. niacrantha

Intiorescenees in spikes borne singly or in clusters; bracts 6-18 mm long.

n. Bracts over 13 mm long.

o. Corolla over 25 mm long; leaf leases ol)tuse to rounded _. 4. /. cartha^incnsis

oo. Corolla under 25 mm long; leaf bases attenuate. 1. /. adiiatoda

nn. Bracts under 13 mm long.

p. Leaves to 6.5 mm long, basally obtuse to rounded; anther cells

strongly superposed by a connective 3.5 mm wide 12. /. panamcnse
pp. Leaves over 12 cm long, basally attenuate or acute; anther cells closer

together, the connective not over 1 mm wide.

q. Corolla under 1.5 cm long; bracts ciliate 14 ./. rcfractifolia

qq. Corolla over 3 cm long; bracts not ciliate.

r. Corollas white; calyx puberulous 18. /. urophyUa
rr. Corolla bright pink; calyx glandular puberulous 2. /. aUcnii

1. Justicia adhatoda L., Sp. PL 15. 1753. tyi>e: Ceylon, from cultivation

(not seen).

Shrul) to 1.25 ni tall; stems subquadrungular, with dense golden yellow,

strigose or pilose hairs in the young portions. Leaves elHptic, 7-17 cm long,

2.5-8 cm wide, apically acuminate witli rounded tips, basally attenuate, sparingly

strigose to strigose above, strigose beneath, more dense at the costa above and

beneath making the costa appear golden yellow, drying dark green above some-

times with a reddish brown cast, light green beneath; petioles 0.5 to 2.5 cm long,

pubescence as on the stem. Inflorescences in compact terminal and axillary spikes

to 6 cm long and 2 cm wide; bracts obovate to ovate, often asymmetrical, to

1.7 cm long and 1 cm wide, apically obtuse to acute, glandular puberulous on

both surfaces, drying mostly to a dark reddish brown, ciliate; bractcoles elliptic

oblong, to 12 mm k)ng and 3 mm wide; rachis densely pilose glandular; peduncle

5-15 mm long, pubescence as on the stem. Flowers sessile, calyx 5-merous, equal,

the lobes linear lanceolate, to 11 mm long and 1 mm wide at die base, glandular

puberulous; corolla white to pink or purplish, ca. 20 mm long, bilal^iate, the

tube 13 mm long, 2 mm wide at the base, 2.5 mm wide at the throat, the upper

lip erect, 15 mm long, 2.5 mm wide at the base, apically notched, the lower lip

3-lobed, each lobe elliptic, ca. 6.5 inm long, 2.5 mm wide, apically obtuse, the

upper corolla puberulous outside, glabrous inside, lower half glabrous; stamens

exserted ca. 5 mm beyond the mouth of the corolla, the filaments ca. 5 lum long,

glabrous, the anther cells 1 mm long, unequal, the upper cell 1 mm above the

lower cell, the lower cell apiculate. Capsule puberulous; seeds orbicular, 2-2.5

mm wide, glabrous.

This species is found in or along forested areas in only one locaHty in Panama.

PANAMA: Cerro Jefe along main road before turnoff to summit, Croat 13054 (MO).
Ceri-o Jefe, 2900 ft, Dwyer ir Geutnj 8489 (MO). Near top of Cerro Jefe to 1 mi beyond,
Dtvycr et al 3440 (MO). La Eneida, Cerro Jefe region, 750 m, Maas 6" Dressier 677 (MO).
Gorgas Memorial Labs yellow fever researeh eainp, "Campamiento 0"<^tro," 5-10 km NE
of Altos de Facora, 600 m, Mori 6 Kalhinki 3424 (MO). Road from Cerro Azul to Cerro
Jefe, 2300-2700 ft, Tijson 5306 (MO). Slopes of Cerro Jefe between Cerro Azul and La
Eneida ca. 15 mi NK of Panama City, Wilbur et al 15541B (DUKE).
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2. Justicia allenii (Leonard) Durkce.^

Belapewne allenii Leonard, Proc. Biol. Soc. Wasli. 56: 55. 1943. type: Panama, Allen 2285

(US, holotype; MO, isotype).

Shrub or suffrutescent herb to 1.5 m tall; stem quadrangular in younger

portions, glabrous. Leaves ovate elliptic, to 15 cm long and 6.5 cm wide, apically

acuminate, basally attenuate, glabrous, the costa and the veins, 12-16 pairs,

prominent, the cystohths dense though minute, visible on both tlie surfaces, the

margins entire to undulate; petioles 1-3 cm long, glabrous. Inflorescences of 2-3

terminal or axillary spikes, each 2-3 cm long, the primary peduncle ca. 5 cm long,

glabrous, the secondary peduncles ca, 1.25 cm long, puberulous; bracts at apex

6-12

5-6

puberulous; bracteoles simihir to tlic bracts, though a little smaller. Flowers with

a deeply lobed, 5-merous calyx, the lobes hncar lanceolate, 10-11 mm long, 1.5

mm wide, apically acuminate, glandular puberulous; corolla bright pink, bilabiate,

to 5.5 cm long, narrowly funnelform, 2 mm wide at bas(*, 6 mm wide at tlie

mouth, glandular puberulous outside, glabrous inside, the lips about equal, to

2 cm long, the upper lip 2-lobed, the lobes 1 mm long, obtuse, the lower lip

3-lobed, the lobes rounded, the middle lobe to 3.5 mm wide, the lateral lobes 3

mm wide; stamens exserted to about the notch of the upper lip, the anther cells

approximate, superposed, the upper cell basally apiculate, the lower cell with

a blunt basal spur ca. 1 mm long; ovary glabrous, the style 4 cm long, puberulous,

the stigma 2-lobed, the lobes minute, conical. Fruit not seen.

According to Leonard this species is not closely related to other Central

American species of the genus. The collector states that the species is a fairly

common undershrub along trails in the area where it was collected.
I

cocLE: Hills N of El Valle, 800-1000 m, Allen 2285 (US). Ccn-o Pajita, hills N of

El \^alle, 1100 ni, Allen 3788 (MO). Trail to Corro Pajito, N of El Valle, 800 ni, Allen 3932

(MO).

3. Justicia aurea Schlecht., Linnaea 7: 393. 1832, non Jacohinia aurea Iliern.

(1877). TYPE: Mexico, Schlechtendal (B.?; not seen).

J. nmhrosa Bonth., Pi. Ilartw. 79. 1841. type: Mexico, UaHwc<i 552, (not seen), fide

Leonard.

Jacohinia aurea (Schlecht.) Ilenisl., Diag. PL Nov. 2: 35. 1879.

Jacohinia umlnosa (Benth.) Blake, Contr. Gray Herb. 52: 103. 1917.

Shrub to 3.5 m tall; stem subquadrangular when young, tomentose.

ite to ovate elliotic. 15-40 cm lonii, 8-17 cm wide, apicallv acuminate

heaves

attenuate, glabrous to sparingly strigose above, the hairs more dense on the costa,

glabrous to strigose beneath, hairs more dense at the costa, the cystoliths dense

and prominent on the upper surface, the margins entire, undulate or crenulate;

petioles 1-9 cm long, tomentose. Inflorescences densely thyrsoid at or near the

ends of the branches, 8-33 cm long, ca. 5 cm wide excluding the flowers, the

Justicia allenii (Leonard) Durkee, comb. nov.
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rachises tomcntosc; bracts linear lanceolate, mostly 11 mm long, 1-2 mm wide,

the bracteoles similar tliongh a little smaller, ]3oth puberulous. Floicers with

5-meroiLS calyx, the segments lanceolate, to 7 mm long, 1.5 mm wide at the base,

puberulous; corolla yellow, bilal)iate, cylindrical, to 5.5 cm long, 3 mm wide,

puberulous-glandular outside, glabrous inside except for bearded throat, the lips

ca. 2.5 cm long, the upper lip erect, 7 mm wide, apically acute, the lower lip 6

mm wide, apically S-lobed, the lobes ca. 1 mm long, apically rounded and slightly

hooded, especially the middle lobe; stamens exserted to about the tip of the

upper lip, the anthers 3 mm long, glabrous, the cells unequal, basally acute, the

filaments stout, ca. 0.75 mm wide, glabrous; ovary 2 mm long, 1 mm wide, gla-

brous. Capstde puberulous, clavate, 2.0-2.5 cm long, ca. 5 mm wide, 4 mm thick;

seeds 4, flattened, suborbicular, ca. 2 mm in diameter, the surface roughened.

This species is found in moist habitats along stream banks, trails, roads and
clearings to about 2,000 m in southern Mexico and Central America.

ciiTRTQui: "New Switzerland;' central valley of Rio Chiriqui \'iejo, 1800-2000 ni, Allen
1418 (MO). NW side of Cerro Pando, Croat 15946 (MO). Roadside between Cerro Punta
and Bajo Grande, Croat 6 Porter 16013 (MO). Top of peak between Bam and Respinga,
3000 m, DWrcy 10128 (MO). Bajo Nfono, Boquete District, Davidson 563 (MO). NW of

Boquete, Cerro Ilorqueta, 5000-5800 ft, Dwtjer el al 521 (MO). Slopes of Cerro Punta,
ca. 2000 m, Gentry 5862 (DUKE, MO). \'alley of upper Rio Chiriqui Viejo, P. White 338
(MO). Rio Chiriqui Viejo Valley, F. White 1577 (MO). NW side of mountain of Cerro
Punta beyond Las Nubes, ca. 7500 ft, Wilbur 6 Teeri 13216 (DUKE). Weedy trail and cut-

Will
OGLEal 15274 (DUKE).

3713 (all MO). El Valle, on edge of bog, ca. 2700 ni, Dwijer 162 (MO). El Valle, village^

Dxcijer 1842 (MO), darien: Path from Pucro to Rio Pucro, Duke 5362 (MO). El Real
airport, 1 mi from Panamerican Highway, Sexton 254 (MO), sax blas: Mountains abo\e
Puerto Obaldia, Ge^itry 1500 (MO). vera(;uas: 5 mi W of Santa Fe on road past Escuela
Agricola de Alto Piedra on Pacific side of di\ide, 800-1200 m, Liesner 852a, 845 (both MO).
NW of Santa Fe, 2 km from Escuela Agricola Alto de Piedra, Mori 6 KaUunki 5224 (MO).

4. Justicia carthaginensis Jacq., Enum. PI. Carib. 11. 1760. type: Carib-

bean RoJir (not seen).

Adhatoda earthaginensis (Jacq.) Nees, in DC, Prodr. 11: 403. 1847.

Herbs, sometimes siiffrutescent, to 1.25 m high; stems erect, tetrangular and
silicate, sparingly pilose in grooves wlien young, glabrous in age. Leaves ovate

to ovate lanceolate, to 4.8 cm wide and 9 cm long, apically acuminate, basally

obtuse to rounded, decurrent on the petiole, glabrous to strigose mainly on the

veins on both the surfaces, the veins 7-8 pairs, moderately prominent on both

the surfaces, the margins entire, ciliate; petioles to 2 cm long, hirtellous. Inflo-

rescences mostly in compact terminal spikes, sometimes both terminal and axillary,

to 9 cm long, 2 cm wide; one oblanceolate-spatulate bract subtending each flower,

1.2-1.8 cm long, 0.3-1.1 cm wide, apiculate, glabrous inside, outside with glandular

hairs mostly toward the apex, glandular puberulous toward the middle, ciliate;

2 bracteoles subtending each flower, oblanceolate spatulate, to 11 mm long, 1.8

mm wide, glabrous inside, outside with glandular hairs toward the apex, glandular

puberulous toward the middle, the margins ciliate; pubescence of rachis similar

to that of the stem. Flowers sessile, the calyx 5-merous, equal, the lobes narrowly
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lanceolate, ca. 8 mm long, piiberulous, the margins white and ciliate; corolla

reddish violet, violet, or purple, the lips to 2 cm long, the upper lip erect, notched,

the lower lip 3-lobed, the lobes obtuse, the middle lobe 7.5 mm wide, the lateral

lobes 5.5 mm wide, glandular-pul:>erulous outside, glabrous inside, the tube 10

mm long, 3 mm wide at the base, 5 mm at tlie tliroat, the middle lobe of lower lip

personate, the tube bearded at 4 points just above the ovary; stamens exserted ca.

10 mm beyond the mouth of the corolla tube, the filaments 11 mm long, glabrous,

the anther cells 2 mm long, unequal, the upper cell 1 mm above the lower cell,

the lower cell spurred, the upper cell blunt; style ca. 20 mm long, pubcrulous

toward the base, the stigma 2-lobcd. Capsules clavate, to 15 mm long, 6 mm
broad and 3 mm thick, pubcrulous, the retinaculum stout, 3 mm wide and 1 mm
thick; seeds 4, nearly spherical, 3 mm across, 1.7 mm thick, pubcrulous, light to

dark brown at maturity.

This species is found on roadsides and waste places, often in coastal areas,

more commonly at lower elevations.

IJOCAS DEL TOKo: Isla Colon, SW of Bocas at Maccaw Ilill, 0-120 in, Wcdel 564 (MO).

Old Bank Island, Chiriciui La^'oon, Wedd 2078A (MO). Isla Colon, Chiriqui Lagoon, Wedcl
2837, 2951 (both MO), canal zone: Near Boy Scout Camp, Croat 12915 (MO). Along

old Camboa road 1)etwecn Sunnnit Hills Coif Course and Summit Naval Radio Station, Croat

16662 (MO). In Government forest alon^ Las Criices Trail, 75 m, Hunter ir Allen 670 (MO).

cocle: Banks of Rio Grande, Bureh et al. 1179 (MO). 10 mi E of Nata at Rio Grande,

Tyson 5270, 5276 (both MO), heuheua: Chitre, ca. 20 m, Allen 1099 (MO), tanama:
Taboga Island, 300 m, Allen 141, 1294 (both MO). Canitas de Chepo, a orillas del Rio

Rmnagati, Carrasqnilla et ah 271 (DUKE). Tal)oga Island, Ditrkee et al. 71-163 (MO).
Riomar, Playa near Rio Mar, open pastureland, Ehingcr 511 (MO). Maje, old forest, fairly

flat, ca. 5 mi up the Rio Nuevo, Foster ir Kennedy 19S8 (DUKE). Rio Pasiga to above

waterfall on second main fork. Gentry 2305 (MO). Near stream, Icanti, Rio Agua Clara,

Gentry 2600 (MO). Local, Poiter et al 5174 (MO). W of Chcpo on road to Panama City,

Tyson 5365 (MO). El Llano, Tyson 6819 (MO). Weedy roadsides witliin I mi of Chepo,
Wilbur 6 Luteyn 11824 (DUKE). Local, Woodson et al 1472 (MO).

5. Justicia chamaepliyton D. Gibson^ Fieldiana, Bot. 34(6): 67. 1972. Based

on Belaperone variegata Lindau.

B. variegata Lindau in Pittier, Primit. Fl. Costaric. 2: 315. 1900, non Justieia variegala Aubl.

(1775) fide Gibson, type: Costa Rica, Tonduz 6735 ( B.?; not seen).

Suffrntescent herb to 0.5 m tall; stems ascending, rooting at lower nodes,

terete to subqnadrangnlar near the apex, the l)rown pubernloiis hairs retrorse.

Leaves elliptic, 6-11 cm long, 3.5-6 cm wide, apically and basally obtuse or

rounded, glabrous above, the veins and the costa pubcrulous beneath, the cysto-

liths dense and conspicuous on both the surfaces, the margins entire to crenulate;

petioles short, 3-5 mm long, pubcrulous. Inflorescences in terminal, spicate

panicles, the spikes to 12 cm long, the peduncles and tlie rachises pubcrulous,

the intcrnodes 10-15 mm long at the base of spike; bracts subulate, ca. 3 mm
long, basally 1 mm wide, pubcrulous; bracteoles similar, but smaller. Flowers

with 5-merous calyx, the segments slightly unequal, all linear subulate, posterior

and lateral segments 6 mm long, ca. 1 mm wide basally, posterior segment 4 mm
long, all the segments pubcrulous; corolla light purple, to 13 mm long, pubcrulous,

the tube 1.5 mm wide at base, 2 mm wide at mouth, the lips to 7 mm long, the
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upper lip 3 mm wide at the base, apically minutely bilobed; lower lip 4.5 mm
wide, G-lobed, the lobes 2 mm long, tlie middle lobe 2 mm wide, the lateral lobes

1.5 mm wide, all apieally rounded; anther cells superposed, the lower cell spurred,

the filaments with minute glandular hairs on cxserted portion. Capsules clavate,

ca. 10 mm long, 3 mm wide, puberulous; seeds light brown, orbicular, flattened,

2.5 mm in diameter, glabrous.

This species is found in or adjacent to rain forest at low elevations in Costa

Rica and Panama.

BOCAs DEL Toiu): Foicst above RR stop at Milla 7.5, Croat 6^ Poiier 16290 (MO). Qiio-

brada Huron, rapid streams throufj;h evergreen seasonal forest, Kirkhiide 6- Duke 427 (MO).
Water Valley, Wedel 603, 916 (both MO, US); Wedct 917 (US). CHiiuQui: David airport,

25 ft, disturbed grassland and edge of marsh, Lewis et ah 851 (MO), dauien: Cativo Swamp,
Rio Cluieiniaque, ea. M; liour l)elo\v Morti, Duke 11747 (MO). Rio Chucunaque, eamp Ortiga
in freshwater swamp forest, 131 ft, Duke 15524 (MO), san hlas: Forests around Puerto
Obaldia, 0^50 m, Fitlicr 4281 (US).

6. Justicia comata (L.) Lam., Encycl. Meth. 1: 632. 1783.

Dianthera comata L., Syst. Nat., ed. 10, 850. 1759. type; Jamaica, Shane (not seen).

Snffrutescent herbs, mostly 0.5-1.0 m tall; stems erect to ascending, often

rooting at the lower nodes, mostly branched, the younger stems somewhat
grooved and hexagonal, glabrous to pilose. Leaves somewhat variable, lanceolate,

ovate, elliptic or elliptic oblong, to 12 cm long, 3.5 cm wide, apically acuminate,

basally acute, rounded or obtuse, glabrous to sparingly strigose along the costa,

the cystolitlis dense on both the surfaces, especially on the upper surface, the

margins entire to slightly undulate; petioles to 1 cm long, glabrous to strigose,

sometimes obsolete. Inflorescences in terminal and axillary spicate panicles,

the spikes whorled at the rachis nodes, the flowers sccund on the peduncle, the

rachis and the branches grooved with the branches generally somewhat flattened

also; rachis and branches puberulous, sometimes with a few longer glandular

hairs; bracts subulate, ca. 2 mm long, 0.5 mm wide, keeled; bracteoles similar,

slightly shorter. Flowers sessile with 5-merous calyx, segments equal, lanceolate,

to 3 mm long, 0.4 mm wide at the base, glabrous; corolla bilabiate, white, purplish,

light green, or white with pui-plish dots or streaks, 4-6 mm long, 0.8 mm wide
at the base, inflated to 1.5 mm just above the base, glabrous; tube 3 mm long,

the upper lip 3 mm long, 1.8 mm wide at the base, the apex acute, the lower

lip 4 mm long, 1.5 mm wide at the base, expanding to 3 mm wide above, 3-lobed

at the tip, the lobes about equal, 0.5 mm long, 1 mm wide, obtuse at the apex;

stamens exserted ca. 2 mm beyond the corolla mouth, the filaments pilose at

the base, glabrous above. Capsules clavate, 4-5 mm long, 2 mm broad, 1 mm
thick; seeds 4, reddish brown, suborbicular, ca. 1 mm, flattened, ca. 1 mm in

diameter, papillose.

Growing in waste places throughout tropical America, this species is generally

found at 5(X) m or lower. It is found in both damp and dry locations. Because

this plant is found over such a wide range it displays considerable variation.

BOCAs DEL Touo: Santa Catalina, BlackwcU et al 2727a (MO). RR near station at Milla

10, Croat i^ Porter 16336 (MO). Hillside above Aliuirante, Gentry 2705 (MO). 10-15 mi
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inland S from mouth of Rio Changuinola, Lewis et al, 891 A, 9S5 (botli MO). Chiriquicito

to 5 mi S along Rio Guammo, Lewis ct al. 1958, 1959, 2043 (all MO). Isla Colon, Wedel
77 (MO). Water Valley, Isla Colon, 0-120 m, Wedel 612 (MO). Chiriqui La^mon, Wedel
432, 934, 1455, 2071, 2593, 2629 (all MO), canal zone: Fort San Lorenzo, Burch et al

1037 (MO). bank, Croat 12343 (MO), Open
lowland just E of Gatun Locks, Duke 4308 (MO). Near Beach at Ft. Kobbe, low wooded
inland area, Duke 4707 (MO). K-9, at bridge, Dwijer 3011 (MO). Albrook, Dwyer 7117

(MO). Rio Chagres, Fairehild 2106 (MO). Coco Solo, Gentry 6472 (MO). Barro Colorado

Island, Lewis et al 5212 (MO). Gaillard Highway just N of Paraiso, Lewis et al 5368 (MO).

Summit Gardens, 0-100 m, Mori ir Kalluiiki 1780 (MO). Ft. Clayton, Cardenas Creek area,

Tyson 1286 (MO). Gamboa, Tyson et al 4582 (MO). Ft. Gulich, collector unknown (MO).

ciimiQui: Burica Peninsula, Rabo de Puerco, 10.5 km W of Puerto Armuelles, 100 m, Busey

521 (MO). Boquete, Cerro Horqueta, 5000-6000 ft, Divyer & Hayden 7719 (MO). San

Burtolome, Peninsula de Burica, 0-50 m, Woodson ir Schery 874 (MO), colon: Miguel de

la Borda, swampy area, Croat 9839 (MO). Road to Portobelo between Rio Piedras and

Portobelo, Elias ir Kirkhride 1651 (MO). Ca. 0.5 km from the Rio Buena\entura near Porto-

belo, Kennedy b Gra 2245 (MO), daiuex; El Real around town, Burch et al. 1065 (MO).
Ascent of Cerro Pirre from Rio Pirre S of El Real, 750-1030 m, Duke 5357 (MO). Rio Sambu,

0.5 mi above Rio Venado, Duke 9295, 9311 (both MO). Forest 1-4 mi N of Pucro, Duke
13021 (MO). Quebrada Camaehimuricate cerca casa de Bartolo, Kennedy 2845 (MO).
Camp Summit, Darien-San Bias border along Sea Level Canal Rt. 17, 1000-1200 ft, Oliver

et al 3672 (MO). Streamside, woods 2 mi E of Santa Fe, Tyson et al 4809 (MO). Peak

ca. 300 ft high between Rios Balsa and Areti at their confluence, Duke 8729 (MO). Panama :

El Llano, Duke 5502 (MO). Maje, ca. 5 mi up the Rio Nuevo, a major branch of the Rio

Maje, Foster 6 Kennedy 1987 (DUKE). El Llano, marsh near Bayano, Gentry 6 Tyson

1715 (MO). Icanti, Rio Agua Clara, Gentry 2622 (MO). Falls of La Chorrera, along

stream, wet forest, Lewis et al 5212 (MO). El Llano, Tyson 6820 (MO), san hlas: Above
Ailigandi River, Duke ir Bristan 344 (MO). Headwaters of Rio Cuadi, Camp Diablo, Drill

Site 22, x\ 82.2, E 87.8, seasonal evergreen ft>rest along river, 273.4 ft, Duke et al 3628 (MO).

7. Justicia crenata (Leonard) Durkee.'*

Jacohinia crenata Leonard, Publ Field Mus. Nat. Hist., Hot. Ser. 18: 1938. type: Costa

Rica, Donnell Smith 6691 (US, not seen).

Shrub to 5 m tall; stems terete, glabrous. Leaves elliptic, to 24 cm long, 9.5

cm wide, apically acuminate, basally attenuate, glabrous, numerous cystoliths

clearly visible on both surfaces, the margins crcnate; petioles to 5 cm long,

glabrous. Inflorescences in terminal, loosely spicate panicles, the spikes to 6 cm
long, the intcrnodes of the spikes ca. 5 mm long, the pedvmcles and the rachises

puberulous; bracts elliptic, to 7 mm long, 2 mm wide, sparingly glandular

puberulous, apically rounded to acute, soon deciduous; bracteoles similar but

smaller. Flowers with 5-merous calyx, the segments linear lanceolate, to 7 mm
long, 1.25 mm wide at l:)ase, sparingly glandular puberulous, the margins mhiutely

ciliolate; corollas red with yellow tip, to 5 cm long, bilabiate, puberulous glandu-

lat, the tube narrow, 3 mm wide at the base narrowing to 2 mm wide above the

ovary, 6 mm wide at the mouth, the lips erect, each to 2.5 cm long, 6 mm wide,

gradually narrowing from the base to tip, the upper lip apically notched, the

lower lip with 3 small lobes at the apex, the lobes each ca. 2 mm long, rounded

and hooded at the tip; stamens exserted to the tip of the lobes, the anther cells

unequal, each to 2.5 mm long, each basally slightly spurred, the lower cell more

so. Capsules (Leonard, 1938) clavate, 1.5 cm long, glabrous or with a few

glandular hairs at the tip.

o
Justicia crenata (Leonard) Durkce, comb. nov.
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This species is found in rain forests of Costa Rica and adjacent Panama.

b()c:as del toro: Chiri(]uicito to 5 mi S along Rio Guarumo, rain forest by river, Lewis
et al 2118 (MO). Water Valley, Wedel 747, 1436 (both US). Chiriqui Lagoon, Fish Creek,
Wedel 2183 (MO).

8. Justicia graciliflora (Standley) D. Gibson, Fieldiana, Bot. 34: 69. 1972.

Bdapcrone graciliflora Standley, Contr. Arnold Arbor. 5: 142. tab. 20. 1933. type: Panama,
Shattuck 602 (MO, US).

Suffrutescent vine climbing to 10 m; stems terete, glabrous to strigulose in

2 lines. Leaves elliptic, to 11.5 cm long, 4.5 cm wide, apically acuminate to

obtuse, basally attenuate, glabrous, the cystoliths prominent on both the surfaces,

the margins crenulate to entire; petioles short, 3-8 mm long, glabrous. Inflores-

cences in terminal and subterminal panicles, the flowers borne on dichotomously

branched panicles, the peduncles puberulous; bracts oblanceolate to 7 mm long,

1 mm wide; pedicels mostly 5-10 mm long, glabrous. Flowers with calyx 5-

merous, segments oblong, to 20 mm long, 3.5 mm wide, apically acute, glabrous;

corolla white to pale yellow, to 6 cm long, glandular puberulous, tube to 3.5 cm
long, 4.5 mm wide at base, narrowing above the ovary, expanding to 5 mm wide
at the mouth, the lips to 2.5 cm long, the upper lip erect, to 8 mm wide, apically

bidentate, the teeth ca. 1.5 mm long, the lower lip spreading, all the lobes oblong,

the middle lobe to 6 mm wide, the lateral lobes 4.5 mm wide, all apically rounded;

stamens exserted to near the apex of the upper lip, the anther cells superposed,

the lower cell spurred. Capsules clavate, to 15 mm long, 5 mm broad, 4 mm thick,

glabrous; seeds near spherical, 3.5 mm diameter, glabrous.

This species grows as a vine in lowland rain forest of Panama.

CANAL ZONE: Rio Providencia, 3 km SE of Achiote near west border of Canal Zone,
5-100 m. Gentry 6 Nee 8653 (MO). Rio Providencia and ridge S of river, 5-170 m, Gentry
6- Nee 8738 (MO), bahro coloiiado islaxo: Brown 56 (F); Bwsey i^ Croat 233 (DUKE);
Croat 7357, 7372, 8067, 12669 (all MO); Foster 1432 (DUKE, MO); Shattuck 602 (MO,
US), 602a (F, US); Wetnwre I- Abbe 107 (F, MO), uarien: Rio Morti, ca. 6 mi upstream
from Morti Abajo, ca. 100 m, Duke 10165 (MO), paxama: Beyond Cerro Jefe, vicinity of

"School House," Dressier 3226 (MO). Maje, old forest, fairly flat, ca. 5 mi up the Rio
Nuc\o, a main branch of the Rio Maje, Foster ir Kennedy 1990 (DUKE), vehaguas: 5 mi
W of Santa Fe on road past Escuela Agricola de Alto Piedra on Pacific side of Divide, ca.
800-1200 m. Croat 23087 (\\n)^

9. Justicia macrantha Benth., PL Hartw. 78: 1839. type: Mexico, Ilartweg
(K, not seen).

Shrub to 3 m tall; steins terete, pilose to glabrate. Leaves elliptic, to 18 cm
long, 6 cm wide, apically acuminate, basally attenuate, glabrous on both surfaces

except for pilose hairs on the midrib in some, the margins crenulate; petioles

to 1.5 cm long, pubescent as on the stem. Inflorescences in axillary cymes;

bracts and bracteoles subulate, 2-2.5 mm long, 1 mm wide at the base, gla-

brous; rachises to 4 cm long, glabrous to sparingly pilose; pedicels 3-5 mm long,

glabrous. Flowers with the calyx lobes subulate, 4-5 mm long, 1 mm wide at

the base, slightly keeled, glabrous, sometimes ciliolate toward the base; corolla

orange red to yellowish, to 5.5 cm long, deeply bilabiate, glabrous, the tube
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funnelform, basally 4 mm wide, 7 mm wide at the mouth, both the lips ca. 2.8

cm long, the upper lip erect, 8 mm wide, apically dentate in 2 short lobes

and hooded to enclose part of the style, the lower lip spreading, 1 cm wide,

3-lobed at the tip, the lobes about equal, 4 mm long, apically rounded; stamens

exserted, the anthers pendulous, converging apically and diverging basally, the

cells 2.5 mm long, slightly unequal, basally rounded, the filaments stout, 1 mm
wide, glabrous. Capsules clavate, to 2.2 cm long, 4 mm wide, puberulous; seeds

oval, flattened, 3 mm long, 2 mm wide, roughened.

This species occurs in moist forests of Central America. The opened flowers

are said to resemble the mouth of a serpent. Capsule and seed descriptions were

obtained from Skutch 4693 (NY), El General, Costa Rica.

cHiHiQui: Boquete District, 5000 ft, Davidson 504 (F, MO). Rio Chiriqui Viejo valley

between El Volcan and Cerro Punta, White 22 (MO), cocle: El Valle de Anton, trails near

Finca Tonias Arias, 600 m, Allen 4226 ( MO )

.

10. Justicia metallica Lindau, Pittier, Primit. Fl. Costaric. 2: 311. 1900. type:

Costa Rica, Pittier 3497 (US, not seen).

Herb to 50 cm tall; stem ascending, rooting at the lower nodes, quadrangular

when younger, the angles rounded, pilosulous in 2 lines, mixed with glandular

hairs toward the apex, purplish. Leaves ovate, 3-9 cm long, 1.5-4 cm wide,

apically acuminate to short acuminate, basally sparingly attenuate to rounded,

glabrous to sparingly strigose along the midrib and the costa, the cystoliths

prominent on both the surfaces, greenish above, shiny metallic blue beneath,

the margins entire, undulate or crenate; petioles short, 3-8 mm long, strigose

above. Inflorescences of lax, terminal or axillary, spicate panicles, the spikes to

ca. 9 cm long, the first internode ca. 1 cm long, the peduncles and the rachises

glandular puberulous, purplish; bracts and bracteoles linear subulate, to 1.5

mm long, 0.25 mm wide, glandular puberulous; pedicels secund. Flowers with

the calyx 4-merous, the segments subulate, to 5 mm long, ca. 0.5 mm wide at the

base, glandular puberulous; corollas pink to purplish, to 14 mm long, sparingly

glandular puberulous, the tube cylindrical to 9 mm long, 2 mm wide, the upper

lip erect, to 4.5 mm long, 2 mm wide, apically minutely bidentate, the lower

lip spreading, to 5.5 mm long, the lobes to 2 mm long, the middle lobe 2 mm
wide, the lateral lobes 1.5 mm wide, all apically rounded; stamens exserted to

just below the tip of the upper lip, the anther cells superposed, ca. 1 mm long,

the lower cell spurred. Capsules clavate, to 8 mm long, 1.5 mm wide, sparingly

puberulous; seeds reddish brown, subtriangular, ca. 1 mm wide, roughened.

This species is found along stream banks and wet places of rain forests at

lower elevations in Costa Rica and Panama.
I

bcx:as del toro: Changuinola Valley, Dunlap 381 (F, US), canal zone: Secondary

forest, Ft. Sherman Road S-1 between Gatun and Pina, 0-170 m, Liesner 1355 (MO). Forest

between Peluca Hydrographic Station and Quebrada Peluca, along Rio Boqueron, 70 ni,

Stetjermark h- Allen 17241 (MO), chiriqui: Burica Peninsula, Rabo de Puerco, 10.5 km
W of Puerto Armuelles, in forest, 100 m, Busey 517 (MO). Burica Peninsula, San Bartolo,

12 km W of Puerto Armuelles, 200 m, Busey 711 (MO), colon: Santa Rita Ridge E of

Transisthmian Hiehwav, 300-500 m. Gentry 6556 (MO), darien: Near Refugio, 15-21 mi
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N of Santa Fc'-, ca. 30 m, Duke 10301 (US). Panama: Tributary of Rio Chagres, 5 mi SW
of Cerro Brt-wster, I ()()() ft, Lewis et al. 3407 (MO). Corgas Memorial Labs yellow fever re-

search camp, ea. 25 km NE of Cerro Azul on Rio Piedras, 550 ni, Mori ir KaUunki 3376 (MO).

11. Justicia oerstedii Leonard, Publ. Field Mus. Nat. Hist., Bot. Ser. 18: 1938.

Based on Chiloghasa glabra Oerst.

Chilonhsm lilahra Oerst., Vidensk. Meddel. Dansk Naturb.ist. Foren. Kj0benhavii 1854: 161.

1855. TYPE: Costa Rica, Oersted (not seen).

Dianthera glabra (Oerst.) llemsley, Biol. Centr. Amer. Bot. 2: 518. 1882.
Justicia ahihra (Oerst.) Lindau, in Pitt., Primit. 2: 312. 1900, not /. glabra Roxb. (1820).

Uerh, sometimes suffrutescent to 1.5 m tall; stems erect, terete to subquad-
rangnlar when young, glabrous to puberulous. Leaves elliptic to ovate, to 10 cm
long, 4.5 cm wide, apically acuminate to obtuse, basally attenuate, glabrous, the

cystoliths visible on both the surfaces, the margins entire to slightly undulate;
petioles short, to ca. 5 mm long, glabrous. Inflorescences in terminal, spicate

panicles, to 20 cm long, the spikes lax, the peduncles and the rachises glandular
puberulous; bracts and bracteoles narrowly subulate, 1-1.5 mm long, ca. 0.5

mm wide basally, puberulous. Flowers with 5-merous calyx, the calyx segments
subulate, to 3.5 mm long, the posterior segment smaller, to 2 mm long, 1 mm wide
basally, keeled, puberulous; corolla bright red, to 3 cm long, puberulous, the

tube narrow, 1 mm wide basally, 5 mm wide at the mouth, the upper lip oblong,

9 mm long, 5 mm wide, apically minutely bidentate, the lower lip 10 mm long,

3-lobed, the middle lobe 2.5 mm wide, the lateral lobes 1.5 mm wide, all the lobes

3 mm long, apically rounded; stamens exserted to about the tip of the upper
lip, the anther cells superposed by a connective 0.5 mm wide, the lower cell

rounded, acute at the base. Capsules clavate, 12 mm long, 2 mm wide, puberulous;

seeds suborbicular, flattened, ca. 1.5 mm in diameter, roughened.

This species is found in wet areas along streams, trails and in thickets and
forests from 500 to 2,000 m in Costa Rica and Panama.

CHiniQui: Trail from Paso Ancho to Monte Lirio, upper \'alley of Rio Chiriciui Viejo, 1500-
2000 m, Allen 1475 (MO). Bajo Mono, Boquete, 4500 ft, Davidson 494 (MO). Wet slopes
of Sierra del Bcxiuete, 4500 ft, Maurice 879 (US). Boquete, 1000-1300 m, Maxon 2983 (US),
5005 (NY). Forests around El Boquete, 1000-1300 m, Pittier 2983 (NY). Weedy roadside
4 mi NE of El Hato del Volcan towards Costa Rica and Cerro Pando, Wilbur et al. 15325
(DUKE). coci.E: N rim of El Valle de Anton, 600-1000 m, Allen 1672 (MO). E! Valle de
Ant()n, alonu; Rio Indio trail, 500-700 m, Hunter 6 Allen 324 (MO). Hills NE of El Valle de
Anton, 2000 ft, Lewis et al. 1694 (MO). El Valle de Anton, 1840 ft, Maurice 767 (US).
colon: Santa Rita Rid^'e, end of road from Transisthmian Highway, Porter et al. 4754A (MO).
NAM a: Campo Tres, 5 km NE of Altos de Pacora, Biiscy 824 (MO). 5-10

de Pacora on trail at end of road, ca. 750 m, Mori ir KaUunki 4988 (MO). Cerro Campana,
above Su Lin Motel, Porter et al. 4206, 4307 (both MO).

12. Justicia panamense Durkeei". type: Panama, Dnijer et al. 8213 (MO).
Fig. 17.

"^"Justicia panwnense Durkec, sp. nov. Herba vcl suffrutex radicans, eaulibus subteretibus
glabris vel secus lineam unicam puberulis; foils ovatis, 5-9 cm longis, 1.5-4.0 cm latis,

acuminatis, basim obtiisatis vel rotundatis, glabris, cystolithis creberrimis sed obscuris; petiolis
brevis, .3-5 mm longis; inflorescenti.s axillaribus, ex spicis solitariis vel geminis compactis, ad
6 cm longis, 4 mm latis constantibus; corolla alba puberula, ad 6 cm longa, staminibus longi-
tudine labio supremo exsertis, cellulis antherarum superpositis, connectivo 3.5 nun lato.
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Herb, sometimes suffmtesceiit with vinelike stems; stems subterete, glabrous

to puberulous along one line. Leaves ovate, to 6.5 cm long, 2.5 cm wide, apically

acuminate, basally obtuse to rounded, glabrous, the cystoliths numerous but ob-

scure, the margins entire to undulate; petioles short, 3-5 mm long, pubescent as

on the stem. Inflorescences in axillary spikes borne singly or in pairs, the spikes

compact to 6 cm long, 1.5 cm wide, the rachis puberulous; bracts imbricate,

elliptic to obovate, to 8 mm long, 4 mm wide, apically acute to obtuse, pu-

berulous, ciliolate; bracteoles narrowly elliptic to oblanceolate, to 8 mm long,

2 mm wide, puberulous, ciliolate. Flowers with 5-merous calyx, the segments

lanceolate, to 8 mm long, 2 mm wide, puberulous; corolla white, to 6 cm long,

puberulous, the tube narrowly funnelform, to 4 cm long, 3 mm wide basally,

narrowing above the ovary, expanding to 6 mm wide at the mouth, the upper

lip erect, to 2 cm long, 10 mm wide, minutely bidentate apically, the lower

lip spreading, ca. 18 mm long, 3-lobcd, the lobes oblong, 10 mm long, apically

rounded, the middle lobe 7 mm wide, the lateral lobes 5 mm wide; stamens

exserted to the tip of the upper lip, the filaments glabrous, the anther cells

superposed, connective 3.5 mm wide, the upper cell 4 mm long, basally acute,

the lower cell 3 mm long, basally ending in a blunt tip; ovary glabrous. Capsules

not observed.

This species has been found only in the type location. It was described by

collectors as vinelike. The specimen was found in upland rain forests at just

under 1,000 m.

PANAMA: 2.4 mi beyond Ccrro Jefe on road to Altos de Pacora, 800-1000 m, Croat 22667

(MO). Cerro Jefe to La Eneida, to 2900 ft, Dicijer et ah 8213 (MO). Ccrro Jefe, ca. 1000

m, Gentry 6761 (MO). Along small stream in prcmontane wet forest area 8.5 km by road

NE of Lago Ccrro Azul on road to Cerro Jefe, 800 m, Hansen 3020 (MO). 5-10 km NE of

Altos dc Pacora ca. 15 km from Cerro Azul, Mori et al 4198 (MO). Slopes of Cerro Jefe

between Cerro Azul and La Eneida ca. 15 mi NE of Panama City, Wilhur et al. 15536 (DUKE).

13. Justicia pectoralis Jacq. Enum. PL Carib. 11. 1760. type: Dominica,

West Indies (not seen).

13a. Justicia pectoralis var. pectoralis

Dianthera pectoralis (Jacq.) Cmelin, Syst. Nat. 2: 36. 1791.

Herbs to 2 m tall; stems weak, erect or ascending, often rooting at the lower

nodes, subquadrangular, grooved, glabrous to puberulous, the hairs retrorsc.

Leaves narrowly to broadly lanceolate, to 9.5 cm long, 2.5 cm wide, apically

acuminate, basally acute to obtuse, the cystoliths dense and prominent above,

not visible beneath, glabrous to strigose at the costa above, glabrous beneath,

the margins entire to undulate; petioles .short, to ca. 5 mm long, strigose above.

Inflorescences in terminal, lax, spicate panicles to 25 cm long, 15 cm broad, the

lower internodes of spicate branches ca. 2 cm long, the rachises and the peduncles

glandular puberulous; bracts and bracteoles subulate, 2 mm long, 1 mm wide

basally, puberulous and with a few glandular hairs. Flowers with 5-merous

calyx, segments narrowly subulate, to 2 mm long, 0.5 mm wide basally, glandular

puberulous; corollas white, lilac or purple, 8-12 mm long, puberulous outside,

the throat transversely plicate, often spotted with dark purple, the tube nar-
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rowly funnelform, basally 1.25 mm broad, 2.5 mm wide at the mouth, the upper

hp erect, triangular, 3.5 mm long, 3 mm wide, apically acute, the lower lip

spreading, to 5 mm long, 3-lobed, the lobes 1 mm long, the middle lobe 2 mm
wide, the lateral lobes 1.5 mm wide, all apically obtuse; stamens exserted to

about the tip of the upper lip, the anther cells slightly superposed, basally

apiculate, the filaments glabrous. Capsules clavate, to 8 mm long, 2 mm wide,

puberulous; seeds orbicular, flattened, 1.5 mm in diameter.

This species is a common weed of roadsides and waste places at elevations

near sea level in tropical America and the West Indies.

CANAL ZONE: Roadside Madden Forest Road 1, Croat 8935 (MO). Ancon, near Gorgas

Hospital, Croat 9235 (MO), bahho Colorado island: Croat 10253 (MO), Summit Garden,

Croat 12831 (MO). Forest along banks of Quebrada La Palma and Caiion or Rio Chagres,

70-80 m. Dodge ir Allen 17402 (MO). Albrook, U.S. Army Tropic Test Center Site, Dwyer
ir Robtjns 51 (MO). Balboa Heights, Grcenman 6- Greenman 5076 (MO). V2 mi S of

Gamboa along Chagres, Lazor 2280 (MO). Boy Scout Road, Madden Dam area, second

growth forest, Porter et al 4028A (MO). Pueblo Nuevo, White 298 (MO). CHiRigui: 12.4

mi N of David, edge of steep river bank, Letvis et al. 723 (MO), colon: Juan Mina Planta-

tion, Rio Chagres, Region above Gamboa, 25 m, Allen 4112 (MO), darien: Manene to mouth

of Rio Cuasi, Kirkhride ir Duke 1526 (MO). Camp Summit, Darien-San Bias border along

Sea Level Canal Rt. 17, 1000-1200 ft, seasonal evergreen forest and weedy clearing, Oliver

et al 3665 (MO), panaaia: Hills between Capira and Potrero, 80-130 m, Dodge Ir Hunter

(MO). Chiman, rocky beach, Lewis et al 3365 (MO).

13. Justicia pectoralis Jacq. Durkee^^ type: Panama, Duke 10028 (MO).

13b. Justicia pectoralis var. macrophyllus

Variety macrophyllus differs from the typical /. pectoralis principally in

the elliptic to obovate leaves. The leaves are also larger, to 18 cm long, 7.5

cm wide, and the branches of the inflorescences lack glandular hairs with pu-

bescence restricted to 2 sparingly strigulose lines.

dahien: Summit Camp, ca. 400 m between Sasardi and Morti, Duke 10028 (MO).
Camp Summit, Darien-San Bias border along Sea Level Canal Rt. 17, 1000-1200 ft, seasonal

evergreen forest and weedy clearing, Oliver et al 3665 (MO).

14. Justicia refractifolia (Kuntze) Leonard, Publ. Field Mus. Nat. Hist., Bot.

Ser. 18: 1938.

Ecbolium refraetifoliurn Kuntze, Rev. Cen. PI. 2: 487. 1891. type: Costa Rica, Kuntze (not

seen )

.

'

Justicia pseudopolystachya Cuf,, Archivo Bot. 10; 49. 1934. syntypes: Costa Rica, Cufon-

dontis 349 ir 652 (neither seen).

Herb, sometimes suffrutescent to 1 m tall; stems erect, simple, subquad-

rangular toward the apex, subterete below, pilose. Leaves elliptic, to 18 cm long,

^^ Justicia pectoralis var. macrophyllus Durkee, var. nov. Differt ab varietate typica

foliis ellii:)ticis vel obovatis, grandioribus, ad 18 cm longis, 7.5 cm latisque, ramis inflores-

centiae sine pilis glandulosis indumento non nisi ex lineis duo sparsim strigulosis constanti.

Fk;ure 17. Justicia panamense Durkee.—A. Habit (X%).—B, Corolla (X%o). [After

Dwyer et al 8213 (MO).]
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7 cm widCj apically acuminate, basally acute to attenuate, glabrous to strigose

along the costa and the veins above, pilose beneath, the margins entire to undu-

hite; petioles 5-15 mm long, pilose. Inflorescences in terminal and axillary

spikes, borne singly and in clusters, to 15 cm long, 1 cm wide, the rachis pilose

to strigose; bracts ovate, to 10 cm long, 6 cm wide, imbricate, apically acute,

drying brown, the veins prominent, pilose both surfaces, ciliate; bractlets lanceo-

late, falcate, to 8 mm long, 2.5 mm wide, ciliolate. Flowers with 5-merous calyx,

segments narrowly subulate, to 6 mm long, 0.5 mm wide, ciliate; corollas white

to purple, to 11 mm long, pul^erulous, the tube cylindrical, 7 mm long, 1.5 mm
broad, the upper lip erect, 4 mm long, 2 mm wide, apically bidentate; lower

lip 4 mm long, 3-lobed, the lobes 2.5 mm long, apically obtuse, the middle lobe

2.5 mm wide, the lateral lobes 2 mm wide; stamens exserted to about the notch

of the upper lip, the filaments attached just below the throat, pubescence of

minute glandular hairs, the anther cells superposed; the lower cell spurred.

Capsules clavatc, 9 mm long, 2 nun broad, puberulous; seeds subtriangular,

ca. 1.5 mm across, flattened, reddish brown, roughened.

This species is found in rain forests at lower elevation in Costa Rica and
Panama.

nocAS DEL TOHO: Puntii Pena, near Chiri(iuidto, ca. 1000 ft, Lewis et ah 2164 (MO).
Chiriciui Lagoon, Wedel 143 (MO), 1571 (MO, US). Isla Colon, ca. 25-75 ni, Woodson et

ah 1935 (MO), colon: Santa Rita Ridge Road, 4 lui from Transisthniian Highway to Agua
Clara weather station, ca. 500 m, Dressier et al 8860 (MO). Santa Rita Ridge E of Trans-
isthnn*an Highway, 300-500 in, Gentry 6584 (MO). Road into Santa Rita, E of Agua Clara
rain gauge, Kennedy 2748 (MO). 2-3 mi up the Rio Guanche, lowland rain forest, ca. 10-20
m, Kennedy t- Foster 2161a (MO). Santa Rita Ridge, end of road from Transisthmian High-
way, ca. 10 mi from liighway, Porter et al 4751, 4770 (both MO), darien: Boca de Pau-
arando, on Sambu River, 20 m, Pittier 5589 ( \Y, US). Panama; El Llano-Carti Road, 10
km from Interamerican Highway, Mori 6 Kallunki 2309 (MO), san blas: Trail E of

Cangandi-Mandinga airport road, 2-5 mi S of airport, Dttke 14798 (US).

15. Justicia secunda Vahl, Syiiib. Bot. 2: 7. 1791. type: Trinidad, Rohr (not

seen).

—

Fig. 18.

Rhyti<^Iossa secunda (Vahl.) Nees in DC, Prod. 11: 340. 1847.

Ilerh, sometimes suffrutescent, to ca. 2 m tall; stems subquadrangular when
young, sparingly strigose. Leaves ovate to lanceolate, to 16.5 cm long and
6.5 cm wide, apically acuminate, basally acute or obtuse, the cystoliths numer-
ous and prominent to ca. 2 mm long, glabrous to sparingly strigose on the

costa, the margins entire to crenulate; petioles to 3 cm long, strigose to gla-

brous. Inflorescences thyrsoid to paniculate, mostly terminal, 5-15 em long, 7 cm
broad; rachis with the peduncle and the pedicel pilose, or with retrorse pubes-

cence; bracts linear to subulate, to ca. 6 mm long and 0.5 mm wide, keeled,

ciliolate; bractcoles 2, mostly linear to ca. 3 mm long, keeled, ciliolate; lower

bracts longer and narrowx^r, the upper bracts and the bractlets more triangular

and shorter; pedicels secund. Flowers with the calyx 5-merous, the segments

elliptic oblong, equal, to 9 mm long, 2 mm wide, apex acuminate, 3-nerved,

glandular puberulous outside, glabrous inside, ciliolate; corolla red or purplish

red, bilal)iate, 2.5-4.3 cm long, the tube short, ca. 1 cm long, 3 mm wide at
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Figure 18. Justicia secunda Valil. Habit (xVs). [After Kennedy 2880 (MO).]

base, 5 mm wide at the throat, puberulous glandular outside, the upper lip to 32

mm long and 8 mm wide with two small 1 mm wide, acute lobes at the apex,

the lower lip slightly longer, to 35 mm long and 6.5 mm wide with 3 small,

ca. 2 mm long, semiorbicular lobes at the apex, the middle lobe 2 mm wide,

the lateral lobes 1.5 mm wide; stamens extending about as far as the upper
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lip and mostly within it^ the anthers usually exposed at maturity, the cells

subparallel, attached unequally by a connective 0.5-0.75 mm wide, the upper

anther cell 2 mm long, both cells ca. 0.5 mm broad, filaments glabrous, flattened;

style held within the upper lip, extending just beyond the stamens, increasingly

puberulous toward the tip, the stigma subcapitate. Capsule clavate, ca, 1 cm
long, 5 mm wide, the apex acute, minutely pul)erulous; seeds 4, semiorbicular,

ca. 3 mm in diameter witli a thin winged rim extending out 0.5 mm.

This species is found in forests and along streams in the West Indies,

Panama, and Colombia.

BocAs ]>EL TOHO: Chiriquicito to 5 mi S along Kio Cuanuno, Lewis et al. 2066 (MO).
CANAL zone: Fort Kobbe, Allen 2029 (MO). Madden Forest Road 2 along stream, Croat

8962 (MO). Pipeline Road 2V2 mi from Caniboa gate, Croat 9351 (MO). Road C-16 NW
of Pedro Miguel, Croat 12259 (MO). Westerly arm of Quebrada Salamanca, 70 m, Dodge
et al. 16986 (MO), Forest along l:)anks of Qnebrada Fea, Qnebrada Pura and Canon of Rio
Chagres, 70-100 m, Dodge 6 Alhm 17424 (MO). Frijoles, Ehiuger 621 (F). Old Gamboa
Road near Sununit Hills golf eourse, Gentry 1458A (MO). Road C-29 beyond Summit,
Harvey 5217 (F). Madden Dam, 50 ft, Lewis et al 32 (MO). Lewis et al. 5301 (MO). Juan
Mina, Piper 5695 (F). Casa Larga, drowned forest and sabanas on banks of Quebrada Mel-
gada, 70-75 m, Steyernmrk (MO). 6 mi N of Gamboa, Tyson 3497 (MO), cocle: N rim
of El Valle de Anton, 600-1000 m, Allen 1673 (XY). Ca. 39 km from Interamerican High-
way, Correa 334 (DUKE, MO). Between Cerro Pilon and El Valle de Anton, 700-900 m,
Duke 6 Dwyer 13973 (MO). El Valle, Dwyer 1832 (MO). Above El Valle, Gentry 5622
(MO). Along road and in cloud forest 5 mi N of El Valle de Anton, ca. 1000 m, Luteyn 1200
(DUKE). El Valle de Anton, 500-700 m, Seihcrt 431 (MO). Road from El Valle to La Mesa,
2500 ft, Tyson et al. 3970 (MO). La Mesa, above El Valle de Anton, 1000 m, Weaver ir

Foster 1630 (DUKE), colon: 6 mi S of Portobelo, Croat 11409 (MO). Rio Iguanitos,

Elias ir Kirkbride 1637 (MO). Stream ca. 3 mi E of Transisthmian Highway on road to Sala-

manca, ca. 100 m, Gentry 6725 (MO). Near Peluca, secondary vegetation along Rio Boqueron,
Kennedy 2811 (MO). Flood plain, 3 mi E of Portobelo, ca. 20 m, Liesner 1108 (DUKE, MO).
In limestone stream, Rosario road near Gatimcillo, Smitli et al. 3325 (F). darten: 4 mi
up Rio Sabana from Santa Fe, Duke 4133 (MO). Rio Sabana above Santa Fe, Duke 14109
(MO). Rio Pirre, trail upriver from house of Bartolo, Kennedy 2880 (MO). Village of

Manene, Kirkbride ir Bristan 1628 (MO). iiEm\EHA; Banks of Rio Santa Maria, Bureh et al.

1192 (MO). PANAMA: 1.5 mi above Interamerican Highway on road to Cerro Campana,
Croat 12036 (MO). Bald savannalike areas toward top of Cerro Campana, Duke 5984, 5984

A

(both MO). Isla del Rey, Duke 9569 (MO). Near confluence of Rio Pacora and Rio Corso,

450 m, Duke 11975 (MO). Piria-Canasas trail near Piria, ca. 100 m, Duke 14340 (DUKE).
Capira, along trail between Lidice and Aguacate, 300 m, Foster 2136 (DUKE). Maje, old

forest, fairly flat, ca. 5 mi up the Rio Nuevo, Foster 6 Kennedy 1989 (DUKE). Natural bridge,

in stream bed, Gentry 5613 (MO). Between Chepo and El Llano, Geiitry 6456 (MO). La
Mesa (Pacora), Herrera 12 (DUKE). 5 mi W of Chepo near the Interamerican Highway,
Tyson 6730 (MO). Juan Diaz, Yergara 16 (DUKE), provixck unknown: Duke 6149 (MO).

16. Justicia tinctoria (Oerst. ) D. Gibson, Fieldiana, Bot. V. 34, no. 6. 74.

1972.

Sericographis tinctoria Oerst., Vidensk. Meddel. Dansk Naturliist. Foren. Kj0benhavn 1854:
150. 1855. TYPE: Costa Rica, Oersted (not seen).

Jacobinia tinctoria (Oerst.) Ilemsley, Biol. Centr. Anier. Bot. 2: 552. 1882.

Shruhs to 2 m tall; stems sul)quadrangular, the angles rounded, glabrous to

sparingly pilose. Leaves ovate lanceolate, to 17 cm long, 5.5 cm wide, apically

acuminate, basally attenuate, the cystoliths dense, more visible on the upper

surface, glabrous cm both surfaces, the margins entire, ciliolate; petioles to 1 cm
long, pubescent as on the stem, hiflorcsceiices in lax axilhiry, spicate panicles
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with seciind flowers, the spikes to 4 cm long, peduncles to 3.5 cm long, glabrous;

rachis quadrangular, glabrous, intcrnodes 4-5 mm apart; bracts and bracteoles

triangular subulate, 1-2 mm long, 0.5-1 mm wide at the base, ciliolate. Flowers

with 5-merous, triangular subulate calyx segments, 2.5-3 mm long, 1 mm wide at

the base, glabrous; corolla orange or red, to 4 cm long, glabrous, the tube slightly

funnelform, 3 mm wide at the base, 5 mm wide at the mouth, the lips subequal,

ca. 16 mm long, the upper lip ovate, erect, 7 mm wide at base, apically acute and

keeled, the lower lip oblong, erect or slightly spreading, 4.5 mm wide, apically

3-lobed, the lobes equal, 2 mm long, 1 mm wide, apically obtuse and keeled;

stamens exserted to about the tips of the lips, the anther cells slightly subequal,

2.5 mm long, obliquely attached to the connective, mucronulate, basally acute,

the filaments glabrous. Capsules not seen.
I

Found in dry thickets of Central America, this plant is often cultivated.

The leaves when treated with hot water give a blue solution used by laundresses

as bluing for white clothes.

cHiBiQui; Foot of Cerro Ilorqueta, Boqiiete, 3500 ft, Maurice 868 (US), darien; Que-
brada ''Camachiimiricate" casa de Bartolo, Kennedy 2830 (MO). Panama; Bohio Soldado,

Cowell 246 (NY). Cerro Jefe, main road before turnoff to summit, Croat 13030 (MO). El
Llano-Carti Road, 9.6-11 km from Interamerican Highway, wet forest, 1100-1200 ft, Mori ir

Kailunki 3515 (MO). NE of Cerro Azul, 20 km by road from Interamerican Highway, Mori
ir Kailunki 3648 (MO).

17. Justicia trichotoma (Kiintze) Leonard, Publ. Field Miis. Nat. Hist., Bot.

Ser. 18: 1236. 1938.

Ecboliiwi tricliotomum Kimtze, Rev. Gen. PL 2: 488. 1891. type: Costa Rica, Kuntze
(not seen),

Justicia asymetrica Lindau in Pittier, Primit. Fl. Costaric. 2: 310. 1900. type: Costa Rica,

Biolley 7383.

Shrubs to 1.5 m tall; stems erect, subqiiadrangular, the lower portions terete,

strigose. Leaves ovate to ovate lanceolate, one blade of each pair conspicuously

larger than the other, the larger blade to 11 cm long, 4 cm wide, the smaller blade
I

to 6.5 cm long, 2.5 cm wide, all apically acuminate, basally attenuate, sparingly

strigose above, pubescence mostly restricted to the costa, the lower surface

similar, but more pubescent, the cystoliths inconspicuous, visible on the lower

surface only, the margins undulate; unwinged portions of petiole to 1 cm long,

strigose. Inflorescences in small axillary cymes, the peduncles to 2.5 cm long,

strigose; bracts and bracteoles subulate, to 1.5 mm long, 0.5 mm wide basally,
K I

strigose. Flowers sessile, calyx 5-merous, the segments narrowly subulate, to

6 mm long, 1 mm wide, puberulous; corolla violet, to 2 cm long, puberulous,

the tube funnelform, 1.5 mm wide basally, 4 mm wide at the mouth, the upper

lip 6 mm long, 4 mm wide, apically acute, the lower lip 7 mm long, 3-lobed, the

lobes 3 mm long, apically obtuse, the middle lobe 2.5 mm wide, the lateral lobes

2 mm wide; stamens exserted to about the tip of the upper lip, the anther cells

superposed, the lower cell calcarate. Capsules clavate, to 10 mm long, 2 mm wide,

1 mm thick, puberulous; seeds dark brown, suborbicular, ca. 2 mm in diameter,

roughened.



228 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

This species grows in wet thickets, adjacent to streams and clearings and is

found in rain forests of Costa Rica and Panama.

BOCAs DEL TORO: Rcglon of Aliiiirante, Cooper 126 (NY), daiuen: 400 m, between
Sasardi and Morti, Duke 10044 (MO). Darien-San Bias 1)()rder along Sea Level Canal Rt.

17, 1000-1200 ft, seasonal evergreen forest and weedy clearing, Oliver et ah 3672 (MO).
SAN iJLAS: Darien-San Bias border, Helipad in Premontane rain forest, ca. 1200 ft, Duke
15484 (US).

18. Justicia urophylla (Lindau) D. Gibson, Fieldiana, Bot. 34: 74. 1972.

Belapcrone urophylla Lindau in Pittier, Priniit. Fl. Costaric. 2: 315. 1900. type: Costa Rica,

Tonduz 4077 (B?, not seen).

Shrub to 2 m tall; stems subterete, glabrous to sparingly puberulous in 2

lines. Leaves ovate elliptic, to 17 cm long, 6.5 cm wide, apically acuminate,

basally attenuate, glabrous, the cystoliths dense, plainly visible on both the

surfaces, the margins entire to undulate; petioles 1-2 cm long, pubescent as

on the stem. Inflorescences in one to several dense spikes to 6 cm long, ca. 6

cm wide, the peduncles to 2 cm long, puberulous in 2 lines, the rachis glabrous

to puberulous; bracts linear subulate, to 7 mm long, ca. 1 mm wide at the base,

puberulous, ciliolate, the bracteoles triangular, ca. 1 mm long, 0.5 mm wide at

base, puberulous. Flowers imbedded in the rachis, the calyx segments 5, equal,

subulate, to 3 mm long, 1 mm wide at base, puberulous; corolla white, to 4.0 cm
long, puberulous, the tube slightly funnelform, 2 mm wide at the base, slightly

narrower above the ovary, 3 mm wide at the mouth, the lips to 16 mm long, the

upper lip erect, apically bidentate, the lower lip 3-lobed, each lobe 1 cm long,

the middle lobe 4 mm wide, the lateral lobes 3 mm wide, all apically rounded;

anther cells superposed, spurred connective ca. 1 mm long, the filaments gla-

brous. Capsules clavate, to 16 mm long, 4 mm wide, glabrous; seeds orbicular,

flattened, light brown, ca. 3 mm in diameter, glabrous.

This species is found in lowland rain forests of Costa Rica and Panama.

c:niRiQui: Burica Peninsula, Corotii, 6 km SW of airport of Puerto Arnmelles, Buseij 397
(MO). Secondaiy forest along Quebrada Punta de Piedra, 2 mi SW of Puerto Armuelles,
0-100 m, Croat 22439 (MO). Stream, remnant forest in pasture, Quebrada Mellize, 6 mi S
of Puerto Armuelles; 0-150 m, Liesner 433 (MO ) . vehaguas; Continental Divide, third

branch of Rio Santa Maria to dropoff to lowlands, 12-15 km NW of Santa Fe, 650-750 m,
Dressier 4861 (MO).

18. KALBREYERIELLA

Kalbreyeriella Lindau, Notizbl. Bot. Cart. Berlin-Dahlem 8: 143. 1922. type:

K. rostellata Lindau.

Herbs or shrubs. Leaves petiolate. Inflorescences in spikes, racemes or nar-

row panicles; bracts or bractlets shorter than the calyx. Flowers with the calyx

5-merous, deeply segmented, the segments lanceolate; corolla broad tubular,

slightly gibbous, scarlet, glabrous or hirtellous, beaked at the tip before ex-

pansion of the lips, the upper lip erect, narrow, partially enclosing the stamens

and the style, the lower lip triangular, recurved, the apex minutely trilobate;
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Stamens 2, exserted; anthers 1- or 2-celled; ovary glabrous; mature capsules not

seen.

The three species described for this genus have been collected only in

Colombia and Panama. KalbreyerieUa most closely resembles the genus Razisea,

Oerst., but can be distinguished from it by its calyx lobes which are 2-3 times

longer than the bracts and the bractlets, and by its corollas which are apically

beaked prior to expansion.

1. KalbreyerieUa rostellata Lindau, Notizbl. Bot. Gait. Berlin-Dahlem 8: 143.

1922. type: Colombia, Kalhreyer 1524 (B? if extant, photo MO).—Fig. 19.

Herbs to suhshrubs; stems erect, terete to subquadrangular, glabrous to

puberulous. Leaves ovate elliptic to elliptic, 11.5-26 cm long, 4.5-10 cm wide,

apically acuminate, basally attenuate, glabrous to subglabrous, the costa and the

lateral veins moderately prominent (10-11 pairs), the cystoliths dense and con-

spicuous above, the margins entire; petioles to 2.5 cm long, glabrous. Inflores-

cences in loose terminal and axillary spikes, to 17 cm long, the peduncles to ca.

3 cm long, quadrangular, puberulous, the rachis quadrangular, puberulous, one

bract subtending each flower, the bracts lanceolate, 5.5-6 mm long, ca. 1.5 mm
wide, glabrous, the margins ciliolate. Floicers sessile to subsessile, the calyx seg-

ments subequal, lanceolate, 13-15 mm long, 2-3 mm wide, glabrous; corolla

scarlet, to 5.5 cm long, glabrous to sparingly puberulous toward the tip, the tip

curved outward before expanding, the tube ca. 2.5 mm wide at base, expanding

abruptly to 12 mm at the middle and reduced to 10 mm at the mouth, the

upper lip lanceolate, acute, to 13 mm long, 4 mm wide at base, erect in expanded

flowers, the lower lip triangular, recurved, 13 mm wide at the base, apically

3-lobed, the lobes ca. 1 mm long, 0.5 mm wide; stamens attached near the

base of the corolla tube, exserted ca. 20 mm beyond the mouth of the corolla

tube to just beyond the tip of the upper lip which partially encloses them, the

anthers 1-celled, 4 mm long, 1 mm wide, apically and basally acute, glabrous,

the filaments glabrous. Capsule not seen.

This species is found along streams and trails in wet areas of rain forests at

elevations of 100-1,600 m in Panama and Colombia.

colon: Near stream in forest, Rio Iguanita, Dressier 4942 (MO).

19. LOUTERIDIUM

1888. TYPE: L. dunnell-Louteridium S. Watson, Proc. Amer. Acad. Arts 23: 284.

smithii S. Watson.

Shrubs. Leaves petiolate, glabrous, the cystoliths present, the margins en-

tire or crenate. Inflorescences in terminal panicles or racemes; bracts small.

Flowers with 3-merous calyx; corolla large, red, light green or yellow, the tube

expanding abruptly just above the ovary into a hood with 5 short, unequal lobes;

stamens 2 or 4, exserted from an arched position in the bud, the anther cells

parallel; style exserted from an arched position in the bud. Capsule sessile.

Fi^.,- <;r>Pr>ip« nrp ff»iiiid in the wet forests of Mcxico and Central America.



230 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

Figure 19. KalhreyerieUa rostellata Lindau. Habit (x%). [After Dressier 4942 (MO).]



1978] DURKEE—FLORA OF PANAMA (Family 177. Acantlmceac) 231

a

ZONE

:

1. Louteridium costaricense Radlk. and Donnell Smith, Bot. Gaz. (Crawfords-

ville) 37: 422. 1904. type: Costa Rica, Tonduz 8123 (not seen).—Fig. 20.

Shrub to 1.5 m tall, glabrous. Leaves elliptic, to 32 cm long and 15 cm wide,

pically acuminate, basally attenuate, membranous, the cystoliths dense and

prominent on both the surfaces, glabrous, the margins entire. Inflorescences in

terminal, narrow panicles, the peduncles to ca. 15 cm long, the bracts and the

bracteoles ovate lanceolate, 8-12 mm long. Flowers with pedicels 1.5-3 cm

long; sepals 3, elliptic 2-4 cm long, 2 cm wide, acute, containing nunierous

cystoHths, the venation conspicuous; corolla pale green or yellow; stamens 2.

This species is found in lowland rain forests.

BOCAS DEL TORO: Fish Creek Mountains, Chiriciui Lagoon, Wedel 2283 (MO), canal

Mirafk)res Lake, White 277 (MO), cocle: El Valle, wet ditch bank in shade, Tyson

ct al. 2464 (US), colon: 2-3 mi up the Rio Ciuinehe, 10-20 ni, Kennedy ir Foster 2180

(MO), darien: Pinogana, ca. 20 ni, Allen 918 (MO), herrera: Banks of Rio Santa Maria,

Burch et al. 1189A (MO). 4 mi S of Las Pozas, Ttjson 2667 (MO), los santos: 12 mi S

of Macaracas in creek, Tyson et al. 3067 (MO). pana\l\: Juan Diaz, Staudley 30540 (US).

SAN BLAs: El Llano-Carti liighway, ca. 23 km N of El Llano, area of Panama-San Bias border.

Dressier 4310 (DUKE, MO).

20. MEGASKEPASMA

Megaskepasma Lindau, Bull. Herb. Boissier 5: 666. 1897. type: M. erythro-

chlamijs Lindau.

Shrubs. Leaves large, elliptic, lacking cystoliths, petioled. Inflorescences

in loose, terminal spikes, the bracts and the bractlets large and conspicuously

colored. Flowers with calyx of 5 equal segments; corolla bilabiate, salverform,

the upper lip bifid, the lower lip 3-lobed; stamens 2, the anthers 2-celled;

stigma subcapitate; cap.sules clavate, 4-seeded, the seeds borne on hooklike

funicles.

This genus is monotypic and is endemic to the neotropics.

1. Megaskepasma erythrochlamys Lindau, Bull. Herb. Boissier 5: 666. 1897.

type: Venezuela, Funk b Schlim 1171 (B? if extant, not seen).

Shrub to 4 m tall; stems subquadrangular, sparingly puberulous. Leaves

elliptic, to 24 cm long and 10.5 cm wide, apically acuminate with a rounded,

apiculate tip, basally acute, sparingly strigose on the costa and the lateral veins

of both surfaces, the cystoliths none, the margins entire to crenulate; petioles

puberulous, to 2 cm long. Inflorescences in clustered, loose, terminal spikes, the

spikes to 19 cm long and 4 cm wide, the peduncle brown puberulous, to 3.5 cm

long, the rachis brown puberulous, terete, the bract solitary, ovate to elliptic, to

3.5 cm long, 2 cm wide, apically acute, basally acute, deep red, drying to reddish

brown, sparingly strigulose on both surfaces, mostly restricted to the costa, the

margins entire; bractlets elliptic, to 20 mm long, 5 mm wide, apically acute,

basally attenuate, sparingly strigulose. Flowers with the calyx segments equal,

lanceolate, to 10 mm long, 2 mm wide at base, densely strigose; corolla white,

tube cylindrical, to 25 mm long, 2 mm wide, pilosulous, the upper lip lanceolate,
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Figure 20. Louteridium costaricense Radlk. & Donnell Smith. Habit (xV'). [Aft
Dressier 4310 {MO}.]

er

to 35 mm long, 5 mm wide basally, apically bilobcd, die lobes subulate, 1.5 mm
long, 0.5 mm wide at the base, the lower lip elliptic, 35 mm long, 8 mm wide,
pilosulous outside, apically 3-lobed, the lobes lanceolate, 7 mm long, 2 mm wide
at base; stamens exserted ca. 3 cm beyond throat of the corolla, the filaments

glabrous, the anthers 4.5 mm long, 1.5 mm wide, basally mucronate; ovary 2
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mm long, glabrous; capsules clavate, to 30 mm long, 8 mm wide, apically at-

tenuate and mucronate, glabrous; seeds 4, suborbiculate, flattened, ca. 6 mm in

diameter, glabrous.

This plant is native to Venezuela and is found cultivated throughout much of

the neotropics. Capsules and seeds were described from a Costa Rican speci-

men, Durkee 75-189 (MO).

CHiRiQui: Cultivated at Motel Calejon, David, jyArcij 9759 (MO).

21. MENDONCIA

Mendoncia Veil, Vandl. Fl. Lusit. Bras. 43. 1788. type: M. aspera Ruiz &
Pavon (Peru).

Mendozia Ruiz & Pavon, Fl. Peruv. Chil. Prodr. 89. 1794.

Mendocia Sprang., Syst. 2: 765. 1825.

Engelia Karst. ex Nees in DC, Prodr. 11: 721. 1847.

Mendoncala Post & Kuntze, Lex. Gen. Phan. 360. 1903.

Tall, suffrutescent vines. Leaves opposite, petioled, entire, pinnately veined.

Flowers axillary, 1 to several or occasionally many in each axil, each flower

pcdicillate and subtended by 2 flat or keeled bracts; calyx reduced to an an-

nular, often membranous structure, usually glabrous; corolla equally 5-merous,

tubular or funnelform, usually expanded at the base, the lobes reflexed or spread-

ing; stamens 4, included, didynamous, the filaments short, the anthers hncar

lanceolate, usually flattened, apically acute, glandular puberulous, basall>; lobed,

the lobes more or less unequal; ovary obHque. Fruit a compressed drupe, often

oblique at the tip, the endocarp pulpy; seeds 1 or 2,

According to Leonard (1951) there are over 90 species described for this

genus, all endemic to tropical America. The genus takes its name from Cardinal

Mendonca, a Patriarch of Lisbon, Portugal.

a. Corolla 1.5 cm long; flowers in axillary umbels 1. M. brenesii

aa. Corolla 2.5 cm long or more; flowers axillary, borne singly or in 2s or 3s.

b. Stems glabrous or strigose, the hairs when present upwardly appressed.

c. Stems narrowly winged; corolla over 3.5 cm long 8. M. retusa

cc. Stems not winged; corollas under 3.5 cm long.

d. Bracts obovate; petioles 2-4 cm long 3. M. costaricana

dd. Bracts ovate to elliptic; petioles 1-2 cm long.

e. Bracts hirsute, the hairs spreading; hairs of lower leaf surface

chiefly confined to the costa and the veins 7. A/, litoralis

ee. Bracts strigose to sericeous, the hairs appressed; hairs of the lower

leaf surface evenly distributed 4. M. gracilis

bb. Stems pilose, the hairs spreading or retrorse.

f. Bracts under 2.5 cm long; petioles less than 1 cm long _ 5. M. hirsuta

ff. Bracts to 4 cm long; petioles more than 1.5 cm long.

g. Leaves with cordate bases; hairs on the upper leaf surface lacking

stellate bases -- 2. M. cordaia

gg. Leaves not cordate at base; hairs on the upper leaf surface with stel-

late bases.

h. Bracts oblong lanceolate, widest below the middle, apically acu-

minate; hairs on stem evenly distributed, somewhat appressed —
. 6. M. liiulavii

hh. Bracts oblong elliptic, widest at the middle, apically rounded, hairs

on stem mostly at the angles and spreading 9. M. tonduzii
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1. Mendoncia brenesii Standley & Leonard, Field Mus. Nat. Hist., Bot. Ser.

5. 18: 1239, 1937-38. type: LaPalma de San Ramon, Costa Rica, Brenes

6269 ( F, not seen )

.

Stem a suffrutescent vine, scandcnt, sulKiuadrangular, grooved, glabrous

to sparingly and minutely strigose. Leaves elliptic to 12 cm long, blunt tip with

a mucro 1-2 mm long, basally rounded, glabrous except for sparingly and mi-

nutely strigose on the costa, the margins entire; petioles to 2.5 cm long,

sparingly strigose. Flowers in axillary umbels of 5-10 flowers, radiating from
short, flat, rounded, axillary spurs; pedicels ca. 1 cm long, sparingly strigose;

bracts ovate, to 14 mm long, 7 mm wide, the apex acuminate, the base rounded
sparingly strigose witliout; corolla white, to 1.5 cm long, glabrous, the tube
ca. 8 mm long and 3 mm in diameter, slightly expanded at the base, the lobes

obcordate, ca. 7 mm in diameter; stamens included, the filaments ca. 1.5 mm
long.

This species is distinguished by its axillary umbels of small, white flowers and
is found in Costa Rica and adjacent regions of Panama.

ciimiQUi: Casita Alta, Volcan de Chiriqui, 1500-2000 m, Woodson et al 989 (MO).

2. Mendoncia cordata Leonard, Contr. U.S. Natl. Herb. 31: 16-18. 1951.

type: El Valle, Colombia, Cuatrecasas 15216 (US, not seen).

Suffrutescent vine with subquadrangular stem, densely pilose, hairs spread-

ing, golden brown, to 3 mm long. Leaves ovate elliptic, to 15 cm long and 9 cm
wide, apically acuminate or caudate, basally cordate, densely brown pilose on
both the surfaces, the hairs ascending, ca. 2 mm long, tlie costa and the lateral

veins especially prominent beneath, the veinlets forming coarse, conspicuous
reticulations beneath, the margins entire; petioles to 2.5 cm long, 0.75 cm wide
at the base, enlarging to 1.5 mm wide at the tips, densely brown pilose, hairs

spreading, to 6 mm long. Inflorescence with the bracts ovate elliptic, to 3 cm
long and 1 mm wide, the bracts apically caudate, the cauda ca. 5 mm long,

shallowly cordate at the base, densely brown pilose on both the surfaces,

spreading and ascending, to 6 mm long. Flowers with the calyx annular, ca. 2

mm long; corolla not seen; fruit obovate, flattened, 2.3 cm long, 1.3 cm wide,

5 mm thick, apically rounded, surface puberulous.

This species occurs in rain forests of Colombia and Panama.
The Panamanian specimen seen has smaller leaves and bracts than those

described by Leonard (1951) for this .species, but closely resembles it in all

other respects. Leonard did not observe the corolla for his .species description,

nor was one observed in this study.

HOCAS DEL TORO: Big Bight, Chiriqui Lagoon, Wedel 2887 (MO, US).

3. Mendoncia costaricana Oerst., Vidensk. Meddel. Dansk Naturhist. Foren.
Kj0benhavn 113. 1855. type: Cerro de Aquacate, Costa Rica, Oersted (not

seen).

Herbaceous vines, the stem subquadrangular, grooved, strigose to subgla-

brous. Leaves elliptic to elliptic ovate, to 10 cm long, 7 cm wide, apically
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abruptly acuminate and sometimes falcate, the apiculate tip to ca. 2 mm long,

basally rounded but slightly short-attenuate, pilose above and beneath, sparingly

scabrous above with hairs arising from obscure stellate bases, sparingly pu-

berulous beneath, the margins entire; petioles to 4 cm long, sparingly strigose.

Flowers axillary, borne singly or in pairs; pedicels ca. 2 cm long, strigose; bracts

obovate, to 15 mm long, 11 mm wide, apiculate, basally subcordate, strigose out-
I

side, glabrous within; corollas white with dark spots at the throat, to 3 cm long,

8 mm wide at the throat, the lobes emarginate, 4-5 mm long, 4-5 mm wide;

ovary glabrous. Fruit flattened ovoid with double margins, ca. 2 cm long, 1.3

cm wide, 4 mm thick, puberulous.

This species is found in wet forests of Costa Rica and Panama. The de-

scriptions of bracts and corolla are from Leonard (1951) since these are not

present on the specimen examined.

CHiRiQui: Salta-Camisete trail, Volcan de Chiriqui, 5000 ft, Terry 1361 (MO, US).

4. Mendoncia gracilis Turrill, Kew Bull. 418. 1919. type: Mesa Grande on

Rio Negro, Department of Cundinamarca, Colombia, Lehmann 8792 (Kew,

not seen).

Suffrutescent vine, young stems strigose to sericeous and quadrangular.

Leaves elliptic to elliptic ovate, to 12 cm long and 7 cm wide, apically acuminate,

often with a mucro to 2 mm long, basally rounded to acute, the veins prominent,

usually 4 pairs, strigose beneath and above, hairs above arising from stellate bases,

the margins entire; petiole to 2 cm long, mostly 1.5 cm long, strigose to sericeous.

Inflorescence axillary, the pedicels borne singly or in pairs, 1.5-2.0 cm long,

strigose to sericeous; bracts ovate, entire, to 18 mm long and 13 mm wide,

apiculate, basally rounded, glabrous inside, strigose to sericeous outside. Flowers

with the calyx reduced to an entire membranous cup ca. 1 mm deep, glabrous;

corolla white, funnelform, to ca. 3 cm long, basally 3 mm wide, 6 mm wide at
I

the throat, the throat lined with reddish brown, oblique, the lobes 5-6 mm
long, 4-5 mm wide, emarginate, the tube glandular puberulous inside below

the stamens, glabrous outside, the throat glandular puberulous Just above the
I

stamens, the remainder of corolla glabrous. Fruits (immature) ovoid.
I

This species occurs along trails and openings in rain forests in Panama and

Colombia.
!

I

CANAL ZONE: Pipeline Road 3 mi from Camboa gate, Croat 15097 (MO). Barro Colo-

rado Island, Croat 16519, 16530 (both MO); Ehin^er 645 (MO), panama: El Jefe, Duke
9443 (MO).

5. Mendoncia hirsuta (Poepp. & Endlich.) Nees in DC, Prodr. 11: 52, 1847.

Mendozia hirsuta Poepp. & Endlich., Nov. Gen. Sp. PL 3: 10. 1845. type: between Maynas
and Yurimaguas, Peru, Poeppig 2252 (B, not seen).

Suffrutescent vine, young stems subquadrangular, grooved, tawny, pilose,

the hairs 3-4 mm long. Leaves elliptic to elliptic obovate, to 11 cm long and 5
I

cm wide, acuminate with an apiculate tip ca. 5 mm long, basally acute, the pilose



236 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

hairs above and below ca. 3 mm long, the margins entire, tlie petioles ca. 1 cm
long with tawny pilose hairs to ca. 3 mm long. Inflorescences axillary, the pedi-

cels in pairs or single, pilose, to 2.5 cm long; bracts ovate, to 1.8 cm long, 1.2 cm
wide, apically apiculate, basally rounded, densely pilose outside, glabrous in-

side. Floivers with the calyx glabrous; mature c^)rolla not seen. Fruit not seen.

This species occurs in rain forests of Darien in Panama as well as Colombia,

the Guianas, Peru and Bolivia. Duke (13001) reported that the Cuna of Darien

use the fruits of this species to make necklaces.

: Forest, 1-4 mi N of Pucro, Duke 13001 (MO).

6. Mendoncia lindavii Rusby, Mem. Torrey Bot. Club 4: 241. 1895. syntypes:

Yungas, Bolivia, Bang 532, 11707 (both US).

Suffrutescent vines climbing over trees and shrubs; stems densely villous

with hairs to 4 mm in length and appressed. Leaves with elliptic blades 6-11.5

cm long, 2.5-6 cm wide, chartaceous, apically acuminate, basally rounded to

obtuse, the upper surface with pilose hairs arising from stellate bases, the lower

surface with ascending villous hairs, the petioles to 2.5 cm long. Inflorescences

axillary, the pedicels borne singly or in pairs, to 3 cm long; mature bracts oblong

lanceolate, to 4 cm long and 1 cm wide, apically attenuate and basally rounded;

corolla red, pink or white, lunnelform, to 5 cm long, 8 mm wide at the mouth, 6

mm at the base, glabrous, the 5 equal lobes to 6 mm long, 4.5 mm wide, apically

retuse to rounded; stamens attached at about the midpoint of the corolla tube,

the anthers to 1.5 cm long; ovary velutinous, ca. 4 mm long, 2.5 mm wide, style

to 5 cm long, stigma forked. Fruit a flattened drupe, obovate, to 2 cm long,

about 1 cm wide, oblique at the apex and terminated by a portion of the persistent

style, dark brown and densely puberulent.

Usually fovmd in damp areas in forests and thickets near streams or ponds,

this species ranges from British Honduras and Guatemala as far south as Bolivia.

CANAL ZONE: BaiTo Colorado Island, Croat 16530 (DUKE); Foster 2359 (DUKE).
coc:ii:: El Valle, 800-1000 m, Duke 13205 (MO), darien: On hills above W end of airstrip

at Cana near Rio Cana, 500-550 ni, Croat 38065 (MO). Cana, 1750 ft, Stern et al 487, 673
(both MO). Cana, Williajns 789 (NY).

7. Mendoncia litoralis Leonard, Contr. U.S. Natl. Herb. 31: I. 1951. type:

Dept. of El Valle, Colombia, Cuatrecasas 17529 (US).

Suffrutescent vine, young stems quadrangular, densely strlgose, hairs 1-2

mm long. Leaves elliptic to 12 cm long, 6.5 cm wide, apically acuminate often

with apiculate tip ca. 1 mm long, basally acute, sparingly strigose to near gla-

brous above, hairs mostly along the costa, the hairs with obscure stellate bases,

more sparingly strigose beneath with most hairs restricted to the costa, the

margins entire; petioles to 2 cm long, densely strigose. Inflorescences axillary,

the pedicels borne singly or in pairs, to 2 cm long, densely pilose, the hairs to

2 mm long; bracts elliptic, to 1.8 cm long and 1 cm wide, apiculate, basally acute

to rounded, the pilose hairs outside not appressed, to 2 mm long, glabrous inside;
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calyx entire, glabrous, ca. 1 mm long; corolla purple, oblique to 3 cm long, tube

1.5 cm long, 4 mm wide at base, 7 mm wide at the throat, glabrous outside,

puberulous glandular inside at the base of the stamens and at the throat just

above the stamens, lobes ca. 5 mm wide and 4.5 mm broad, emarginate, glabrous;

the anthers and the upper portion of filaments glandular puberulous; style 1.6

cm long, glabrous. Fruits ovoid, 1.5 cm long, ca. 1 cm wide, glabrous.

This species is found in mature rain forest along trails and roads of Colombia

and adjacent Panama.

CANAL ZONE: Drowned forest near Vigia and San Juan on Rio Pequeni, 66 m, Dodge

et al. 16680 (US). Road K-19, 2 mi fn)ni W border of Zone to cleared area near canal, Gentry

1790 (NY). Pipeline road near Rio Agua Salud, Kennedy ir Redemsky-Young 1840 (MO).

BARRO COLORADO ISLAND: Cwut 4339, 4375, 8615, 11676, 12413, 12496, 12572 (all MO);
Ebinger 206 (MO), 645 (F); Fo-'der 1454 (MO); Shattuck 83 (MO), 651 (MO, US), chiri-

Qui: Burica Peninsula, primary forest 10-11 mi W of Puerto Armuelles near San Bartolo

Limite, 300-500 m, Croat 21984 (MO), uaiuex: Pinogana, ca. 20 m, Allen 933 (MO). Trail

from Paya to Payita, Stern et al. 392 (MO), los santos: Loma Prieta, Cerro Grande, 2400-

2800 ft, Lewis et al. 2227 (MO), pan.vaia: Bald sa\annalilike areas along road toward top

of Cerro Campana, Duke 5991 (MO). Dam site near Rio Bayano beyond Cafiita, Gentry i)-

Tyson 1673 (MO). Juan Diaz, Standley 30593 (MO, US), san blas: Mouth of Ailigandi

River to 2.5 mi inland, often by native plantations, Lewis et al. 169 (MO). Road from El

Llano to Carti-Tupile, ,300-500 m, Liesner 1259 (MO).

8. Mendoncia 1919. TYPE: Manmee Station,

Sect. 30, Panama, Hayes 169 (not seen).

—

Fig. 21.

Suffrutescent vines with quadrangular stems narrowly winged; young stems

and petiole sparsely strigose to glabrous in the older stems, the hairs to 0.5 mm
long. Leaves elliptic, the blades 6-15 cm long, 2.5-7.5 cm wide, chartaceous,

apically attenuate to acuminate, basally rounded to obtuse, ciliate, the upper

surface sparsely strigose, the lower surface sparsely strigose at veins only, the

petioles to 4.5 cm long. Inflorescence axillary, the pedicels one per axil, 1.75-

3.0 cm long, the bracts green, oblong lanceolate, mostly glabrous, 1.5-3.0 cm

long, 1.0-1.75 cm wide, mucronate at the tips and rounded bases. Flowers with

the corolla white with purplish throat, 4-5 cm long, glabrous, 5-lobed, lobes

5-6 mm long, obtuse. Fruit irregularly obovate, 1.5 cm long, puberulent.
I

Mendoncia retusa is found in moist forests at lower elevations in Costa Rica

and Panama.

BOCAs DEL TOBo: Cliiriqui Lagoon, Wedel 359, 705, 845, 1088, 1140, 1551 (all MO).

CANAL zone: Pipeline Road, Mori ir KuUunki 2405 (MO), harro Colorado island: Croat

8615 (DUKE); Foster 835, 1234, 1370, 1454 (all DUKE), darien: El Rio Yape, Bristan

1416 (MO); Rio Paya, trail from Paya to Payita, Stern et al. 392 (MO), panama: Bald

savannahlike areas along road toward top of Cerro Campana, Duke 5991 (MO).

Mendonci 1919. TYPE

Tonduz

vine

mosdy at the angles on the young stem, older stem with corky ridges to a width

of 2 cm. Leaves elliptic to elliptic ovate, to 13 mm long, 8.3 mm wide, apically

acuminate, often with an apicule to 2 mm long, basally acute to rounded, the
I
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Figure 21. Menchncia retiisa TuniM—A. Habit ( XV" ).—B. Corolla ( X ¥>) .—C Sta-
men (xiy-).—D. Pistil (XM.'). 1 After Stern et al. 392 (MO).l
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pilose hairs with stelhite bases above, more densely pilose beneath, 4-5 pairs

of veins especially prominent beneath, the margins entire; petioles ca, 2 cm

long with tawny, densely pilose hairs ca. 1.5 mm long. Inflorescences axillary,

the pedicels borne singly or in pairs, to 2.5 cm long, densely pilose; bracts oblong

to oblong ovate, to 4 cm long, 1.5 cm wide, rounded apically and basally with

a short mucro 0.5 mm long, covered with pilose hairs, densely tawny pilose out-

side, glabrous inside. Flowers with the corolla white, ca. 5 mm long, 8 mm wide

at the oblique throat, the lobes emarginate, spreading ca. 8 mm long, 5-6 mm
wide, glabrous. Fruit ovoid purplish black at maturity, ca. 1.8 cm long, 1.1 cm

wide, 0.5 cm thick, densely puberulous.
I

Leonard reports this species as rare except at the type locality. More recent

collections have extended the range although it is not found common in its low-

land rain forest habitat. Corolla measurements were taken from Leonard's

(1937-38) description. One collector reports Costa Rican flowering as nocturnal.

cocle: El Valle, 800-1000 m, Duke 13205 (MO), colon: Santa Rita Ridge E of Trans-

isthmian Highway, 300-500 m, Gentry 6097 (MO).

22. NELSONIA

Nelsonia R. Br., Prodr. 480. 1810. type: Justicia hrunelloides Lam.

florescences

d

purple, bilabiate; stamens 2, the anthers 2-celled, the cells parallel, each cell

globose; stigma 2-lobed. Capsules oblong; seeds borne on papilliform funicles.

There is only one species described for this genus which was first collected

in Java. Tlie genus is named for David Nelson, a gardener who accompanied

Cook on his last voyage.

1. Nelsonia hrunelloides (Lam.) Kuntze, Rev. Gen. PL 2: 493. 1891.—Fig. 22.

Justicia hruneUokles Lam., tab. 1. Encycl. Meth. 1: 40. 1791. type: Java (not seen).

Nelsonia albicans H.B.K., Nov. Cen. Sp. PI. 2: 234. 1817. type: Colombia (not seen).

Herbs, decumbent to ascending with narrow, branching stems to 40 cm

long. Leaves opposite, ovate, 1-8 cm long, 0.5-3.0 cm wide, acute to obtuse

at the apex, villous above and beneath, the ^ ^ il

dense spikes to 2.5 cm, pedunculate or sessile, mostly axillary, the flowers sessile,

or with pedicel ca. 1 mm long or obsolete; bract single, 4-6 mm long, ovate,

acuminate, velutinous, imbricate. Flowers with the sepals 4, upper and lower

acute, ca. 4 mm long; corolla deep purple to blue, the tube ca. 3 mm long, the

limb 2-lipped, the upper lip 2-cleft, the lower lip 3-lobed, ca. 5 mm long. Capsule

sessile, ca. 5 mm long, ca. 10 seeds per locule.

According to Leonard (1958) this species is partial to moist sandy places. It

ranges from Mexico, Central America, and the West Indies to northern South

Amerira and the Old World Tropics.
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FiGUHii 22. Nelsonia hruneUioides (Lam.) Kuntzc. Habit (x'Vm)- [After Dwucr et al.

4148 (MO).]
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CANAL ZONE; Barro Colorado Island, Croat 8051, 8221 (botli MO). Pipeline Road, T.T.C.

transect 3, along railroad tracks. Gentry 7399 (MO), cocle: Boca del Toabre at confluence

of Rio Toabre and Rio Code del Norte in pasture, Lewis et al. 5486 (MO). Panama: Hills

above Canipana 600-800 m, Allen 1696 (MO). Goofy Lake, Dwijer et al 4148 (MO).

23, NERIACANTIIUS

Neriacanthus Benth. in Benth. & Hook. Gen. PL 2: 1096. 1876. type: N. pur-

dicanus Benth,

Aphanandrium Lindau in Engl. & Prantl, Nat. Pflanzenfam. IV, 3b: 323. 1895. tyvk: A.

lehmanniaman.

Shrubs, Leaves opposite with entire or undulate margins. Inflorescences

of terminal or axillary spikes; bracts imbricate, usually colored, conspicuous;

bractlets about the same size as the deeply 5-parted calyx segments; corolla

tube subcylindric, the lobes imbricate, subequal, spreading; stamens 4, included,

the anthers narrow, 1-celled. Capsules short stipitate, minutely punctate, shiny,

glabrous, 4-seeded; seeds flattened, suborbicular, borne on blunt-tipped retina-

cula.

Three species have been described for this genus which is endemic to tropical

America. They range from Peru to Panama.

1. Neriacanthus grandiflorus Leonard, Contr, U.S. Natl, Herb. 31: 121. 1953.

TYPE: Colombia, Cuatrecasas 15625 (US, not seen).

—

Fig. 23.

Shrubs 1-2 m tall; stems subquadrangular, sometimes swollen at the nodes

in young portions, glabrous. Leaves elliptic to elliptic obovate, 10-21 cm long,

2.5-7 cm wide, apically acuminate, basally attenuate, drying dark green above,

lighter green below, cystoliths present but obscure, glabrous, gland dotted be-

low, the margins entire to undulate; petioles 1-2.5 cm long, glabrous. Inflores-

cences in terminal spikes to 9 cm long, 1.5-3 cm wide, borne singly and in pairs;

peduncles to 7 cm long, glabrous; rachis glabrous to puberulous; bracts white to

green or purplish, imbricate, elliptic to elliptic oblong, to 2.5 cm long, 1.25 cm
wide, apically acute, 10-12 veined, glabrous, minutely gland dotted, the mar-

gins serrulate toward the tip with teeth ca. 0.25 mm long; bracteoles narrowly

lanceolate, to 7.5 mm long, 1 mm wide at the base, glabrous. Flowers with the

calyx segments lanceolate, apically acuminate, glabrous, the posterior segment

to 4.25 mm long, 1.5 mm wide, lateral segments to 4 mm long, 0.75 mm wide,

anterior segments to 4 mm long, 1.0 mm wide; corolla with white tube and lav-

ender lobes, the tube cylindrical, 3-3.8 cm long, 5-9 mm wide, apically obtuse

to rounded; stamens inserted ca. 2 cm above the base of the tube, filaments 1 mm
long, pilosulous; anthers 2.5 mm long, 0.5 mm broad, apically adherent. Capsules

clavate, 11 mm long, 4.5 mm broad, 3 mm thick, minutely punctate, glabrous;

seeds ovate, 4 mm long, 3 mm broad, dark brown when dry.

This species is found in cloud forest areas at elevations of 700-1,500 m in

Colombia and Panama.

CHiRiQui: Cerro Colorado, 50 km N of San Felix on tlie continental divide in cloud forest,

1200-1500 m, Mori ir Dressier 7787 (MO), vehaguas: Between Escuela Agricola and Alto
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Figure 23. Nenacanthus grandijloms Leonard. Habit (X'Ys). [After Mori ir KaUimki
6196 (MO).]

Piedra on Rio dos Bocas 5-8 km from Escuela, 730-770 m, Croat 25919 (MO). NW of
Santa Fe 2 km from Eseuela Agricola Alto de Piedra, cloud forest on ridge below snmmit of

Cerro Tute, Mori i^ Kallunki 5293 (MO). NW of Santa Fe 8.8 km from Escuela Agrlcola
Alto dc Piedra, Pacific slope, hillside above stream, Mori ir Kallunki 6196 (MO). Trail up
E side of Cerro Tute, 1200 m, Witherspoon et al 8869 (MO).

24. ODONTONEMA

Odontonema Nees, Linnaea 16: 300. 1842. type: O. lucidum Nees.

Thtjrsacanthus Nees in Mart., PL Bras. 9: 97, pi 13. 1847. type: T. barlcrioides Nees.

Herbs or shrubs. Leaves often large with the cystoliths visible on both the

surfaces, sessile to petiolate. Inflorescences in terminal panicles or thyrses with

inconspicuous bracts. Flowers white, red or yellow, 5-merous; calyx with equal,

subulate segments; corolla bilabiate, the upper lip 2-lobed, the lower 3-lobed;

stamens 2, exserted or extending to the mouth, the anthers 2-cclled with the
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cells parallel and blunt at the base, staminodes 2. Capsules clavate, bearing

4 seeds.

This genus has about 40 species and is found only in the New World

Tropics.

a. Leaves under 10 cm long; inflorescences in racemes with most flowers borne singly

4. O. microphyllus

aa. Leaves to over 15 cm long; inflorescences thyrsoid or in racemes witli the flowers in

fascicles.

b. Leaves under 5 cm wide; cort)]la to 2.5 cm long 3. O. longifolium

bb. Leaves over 8 cm wide; corolla over 2.5 cm long.

c. Inflorescences tenninating in a narrow, flowerless tip; corolla to 2.8 cm
long _ 2. O. flagelltim

cc. Inflorescences flowering to the tip; corolla to 3.0 cm or more long.

d. Inflorescences with the lateral axes in dichasia; corolla to 3.0 cm long

1. O. callistachyum

dd. Inflorescences with the flowers in pseudowhorls, not lateral dichasia;

corolla over 3 cm long 5. O. strictum

h Odontonema callistachyum (Sclilecht. & Cham.) Kuntze, Rev. Gen. PL 2:

494. 1891.

Jnsticia callistacluja Schlecht. & Cham., Linnaca 6: 370. 1831. type: Mexico, Schiede (B?,

not seen).

Thyrsacanthtis caUistachyus (Schlecht. & Cham.) Nees in DC, Prodr. 11: 326. 1847.

Suffrutescent Jierh to 2 m tall; stems subquadrangular, glabrous to pu-

bcrulous. Leaves elliptic to elliptic ovate, 15-30 cm long and 4-12 cm wide,

apically acuminate with the tip often curved to one side, basally attenuate, gla-

brous above, puberulous beneath along the midrib and the major costa, the

cystoliths visible on both surfaces, more so above, the margins entire to crenulate;

petioles wanting or to 1 cm long. Inflorescences in terminal thyrses to 30 cm long,

the lateral peduncles to ca. 5 mm long, the flowers in fascicles, each fascicle sub-

tended by a subulate, keeled, puberukms bract 2-3 mm long, the flowers mostly

borne in dichasial cymes, each subtended by a similar, though slightly smaller,

more triangular bract; rachises subtomentose to tomentose; pedicels 3-6 mm long,

puberulous to tomentose. Flowers with the calyx 5-mcrous, the segments equal,

subulate, keeled, puberulous, 2-3 mm long; corolla red, bilabiate, funnelform,

often curved to one side, to 3.0 cm long, 5 mm wide at the throat and 2 mm wide

at the base, the tube puberulous on both surfaces, the upper lip 6-7 mm long,

4.5 mm wide at the base, 2-lobed, the lobes ovate, 4.5 mm long, 2.5 mm wide,

apically obtuse, the lower lip of 3 lobes, each 7-8 mm long, 2 mm wide, apically

obtuse; stamens extending to or just beyond the notch of the upper lip, the fila-

ments villous, the staminodes to 3.5 mm long, the apex slighdy enlarged, curved

and apiculate, the sterile anthers puberulous, the filaments glabrous. Cavsule

not observed.

This species is found in rain forests at lower elevations of Mexico and Central

America.

cocle: La Mesa, ahove El Valle, Dwycr 11902 (MO). Ca. 8 mi N of El Valle de

Anton, Luteyn ij Kennedy 1694 (DUKE), colon: Rio Guanche, D'Arcy 9718 (MO), darien:
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Camp Summit between Morti and Sasardi, 1800 ft, Child ir Duke 10690 (MO). Near Cerro
Pirre base camp on Rio Perasenico, 200-500 m, Gentry b Clewcll 7053 (MO). Manene to

mouth of Rio Cuasi, Kirkhridc I- Bristan 1388 (MO). Between Tres Bocas and Cerro Cam-
pamiento on Cuasi-Cana Trail, Kirkhridc ir Duke 1346 (MO). Panama: Cerro Azul, near
Goofy Lake, Dwijer 2076B (MO). Capira, NE side of Cerro Trinidad, 800 ni, Foster 2107
(DUKE). Cerro Campana, Lutcyn 6 Ketmedy 1800 (DUKE). Cerro Azul, 2000 ft, Ttjson

2180 (MO). Cerro Campana, 2000 m, Weaver 6 Foster 1680 (DUKE), sax blas: Lower
Rio Ailigandi, Duke 9321 (MO).

2. Odontonema flagellum (Ocrst.) Kuntze, Rev. Gen. PL 2: 494. 1891.

Thyrsaeanihus fh^eUum Oerst., Vidensk. Meddel. Dansk Natnrliist. Foren. Kj0benhavn
1854: 146. 1855. type: Costa Riea, Oersted (C, not seen).

Shrub to 2.5 m; stem quadrangular, sparingly puberulous in young portions.

Leaves elliptic to 34 cm long, 10.5 cm wide, apically acuminate, basally attenuate,

glabrous to slightly puberulous at the costa above, puberulous at the costa and

the veins beneath, the cystoliths numerous, more visible above than beneath, the

margins crenulate to nearly entire; petioles short and winged, mostly 0.5 cm
or less, puberulous to glabrate. Inflorescences racemose to 50 cm long, flowers

in fascicles of 2 or 3 toward the bottom, single toward top, the top ending in a

narrowed, flagellate tip; bracts subulate, keeled to 5.5 mm long, 1.5 mm wide at

base, apically acuminate, 3-nerved, puberulous, ciliolate; bracteoles subulate,

keeled, to 4 mm long, 1 mm wide at base, puberulous; rachis quadrangular,

puberulous to glabrate; peduncle quadrangular, to 6 cm long, puberulous.

Flowers with the calyx reddish margined when dry, the 5 equal, subulate seg-

ments to 3.5 mm long, 1 mm wide at the base, sparingly puberulous; corolla

dark to brilliant red to 2.8 cm long, funnelform and curved to one side, 6 mm
wide at the mouth, 2 mm wide at the base, the tube glabrous on both the

surfaces, bilabiate, the upper lip 5 mm long, 4 mm wide at base, 2-lobed, lobes

2 mm long, apically obtuse and ciliolate, the lower lip 3-lobed, the lobes slightly

shorter than those of the upper lip, 3 mm wide at the base, apically obtuse and
ciliolate, all lobes with glandular hairs inside; stamens reaching the corolla mouth
or slightly cxserted, the staminodes ca. 6 mm long, curved and pointed at the

apex. Capsules clavate, 1.8 cm long, 4 mm wide at the widest point, 1.2 mm wide
at the base, glabrous; seeds elliptic, 5 mm long, 3 mm wide, flattened, 1 mm
thick, surface reddish brown when dry, muricate.

This species is found in forests of Costa Rica and western Panama.

bocas del toro: 10-15 mi inland S of month of Changuinola River, Lewis et al. 882
(MO). Chiriquicito to 5 mi S along Rio Cuarnmo, Lewis et al 2034 (MO). Almirante near
road to Chiriqui, MeDaniel 5054 (MO). Almirante Bay, Western River, Wedel 21 (MO).
Chiriqni Lagoon, Wedel 1009, 1318, 2023, 2327, 2774 (all MO). cmniQui: Woods above
Alto Lino, 4000-4500 ft, Mauriee 843 (US), colon: Rio Guanche, 1-4 km upstream from
Portobelo Road, tropical wet forest, 0-100 m, Gentry 8763 (MO), paxama: Along trail to

top of Cerro Campana, Mori 6- Kallunki 2481 (MO).

3. Odontonema longifolium (Ocrst.) Kuntze, Rev. Gen. PI 2: 494. 1891.

Thyrsacantlms lon^ifalius Oerst., Vidensk. Meddel. Dansk Natnrhist. Foren. Kj0benha\'n
1854; 145. 1854. type: Nicaragua, Oersied (C, not seen).

Uerh to 2 m tall; stem subquadrangular, pnbcrulous. Leaves elliptic oblong,

to 16 cm long and 3.5 cm wide, apically acuminate, basally attenuate, glabrous
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above and beneath, the cystoliths visible on both the surfaces, the margins

entire, the upper leaves sessile, entire or slightly undulate, the lower leaves with

short petioles to ca. 4 mm long. Inflorescences in a terminal thyrse to 7 cm long,

lateral axes in dichasia, the rachis and the pedicels puberulous; one bract sub-

tending each flower and each peduncle, subulate, keeled, to ca. 5 mm long and

0.6 mm wide at the base, puberulous. Flowers with 5-lobed calyx, the lobes equal,

subulate, to 2.5 mm long, 0.5 mm wide at base, puberulous; corolla bright

red, bilabiate to ca. 25 mm long, 2.5 mm wide at the base, 6 mm wide at the

mouth, puberulous outside and inside the tube, the upper lip ca. 11 mm long

and 7.5 mm wide at the base, 2-lobed, the lobes 3 mm long, apically acute, the

lower lip 11 mm long, 5 mm wide, 3-lobcd, the lobes oblong, apically acute,

both the lobes with small glandular hairs inside, puberulous outside; stamens

exserted, the anthers puberulous, the filaments glabrous, the staminodes coalesced

to the filaments of the fertile stamens and emerging from them about one third

of the distance up the filament, the free portion of staminode ca. 1.5 mm long,

sparingly ciliolate, slightly enlarged apically; ovary at anthesis ca. 3 mm long,

beaked with a globose base, glabrous. Capsules not seen.

This species is found at edges of forest along streams and rivers.

CANAL zone: Along streams, drowned forest of Quebrada Anclia, 70 m, Dodge 6- Steijcr-

mark 17043 (MO). 6-8 mi N of Ganiboa, Gentry 3357 (MO), colon: Near Peluca, on Rio

Boqueron, ca. 27 km from Transisthmian Highway, Dressier 4263 (MO). Alrededores de

Salamanca, Lezcano 41 (MO), daiuen: Summit Camp, between Sasardi and Morti, ca. 400

m, Duke 10032 (MO). Teotuma, Ilansteina, ca. 100 m, Duke 10072 (MO). Forest 1-3 mi

N of Paya, Duke ir Kirkhride 14009 (MO). Rio Areti, Duke h Nickerson 14908 (MO). Rio

Pirre, trail up river from house of Bartolo, Kennedy 2879 (MO). 4.5 km S of El Real, Mori

<Lr Kallunki 5417 (MO), paxama: Semiswampy floodplain near bridge over Rio Buenaven-

tura, near Portobelo, Foster ir Kennedy 1792 (DUKE). Tributary of Rio Chagres, 5 mi SW
of Cerro Brewster, ca. 1000 ft, Lewis et al. 3437 (MO). Gorgas Memorial Labs yellow fever

research camp, ca, 25 km NE of Cerro Azul on Rio Piedras, 550 m, Mori i:r Kallunki 3381,

3471 (both MO). Banks of Mamoni River above Chepo, 20-25 m, Pittier 4726 (US), san

BLAS: Sasardi, frequent along San Bias rivers, ca. 20 m, Duke 10134 (US), veracuas: On
road from Santa Fe to Calovebora (Panamian Highway 35), 16 km from Santa Fe, on Atlan-

tic slope near Rio Caloveborita, Mori et al. 6676 (MO).

(MO)4. Odontonema microphyllus Durkee.^^ type: Panama, Kennedy 2762

—Fig. 24.

Shrub to 1.5 m tall, often decumbent; stems subquadrangular in younger

portions, glabrous to puberulous, appearing jointed at the internodes. Leaves

elliptic to elliptic-ovate, 3-5 cm long and 1-1.7 cm wide, apically acuminate,

basally attenuate, glabrous on both sides, the cystoliths minute, visible only on

2-4

pubescence that of the stem. Infl

^-Odontonema microphyllus Durkee, sp. nov. Frutex ad 1.5 m altus, saepe decumbens;

foliis ellipticis ad ovato-ellipticis, 3.5 cm longis, 1.0-1.7 cm latis, utrinque glabris, cystolithis

minutis, tantum supra manifestis, marginibus integris vel undulatis; petioles brevis, 2-4 cm
longis; inflorescentibus terminalibus, raccmis laxis ad 7 cm longis constantibus, bracteis

plerumque floribus solitariis, interdum geminis gerentibus; pedicellis 3-6 cm longis; corolla

rubra vel miniata ad 2.3 cm longa, 6 cm lata; staminibus incisura labii suprcmi leviter

superantibus.
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long, pedicels mostly one per bract with occasional pairs, each 1 or occasional

pair subtended by a single subulate bract, ca. 1 mm long, 0.5 mm wide at the

base; bracteoles, 2 per flower, immediately inside each bract and of similar

shape and size; rachis glabrous to puberulous; pedicels 3-6 mm long, the

pedicels puberulous. Flowers with the calyx segments subulate, 2-3 mm long,

0.5 mm wide at base, ciliolate; corolla red or red-orange, bilabiate, funnelform,

often curved to one side, to 2.3 cm long, 6 mm wide at the throat and 2 mm wide

at the base, puberulous outside, mostly glabrous inside except for a few short

glandular hairs on the inner surface of the lobes, upper lip 5 mm long, 5 mm wide

at the base, 2-lobed, the lobes ovate, 3 mm long, ca. 3 mm wide at the base, the

lower lip 3-lobed, each lobe ovate, 5.5 mm long, 3 mm wide at base, apically

obtuse; stamens extending to just beyond the notch of the upper lip, the anthers

2 mm long, the filaments glabrous, the staminodes 2.5-3 mm long, apically

apiculate and curved to one side, glabrous. Capsules 4-seeded, clavate, 2 cm
long, 4 mm broad, 4 mm thick, minutely puberulous; seeds oval, flattened, 3 mm
long, 2.5 mm wide ca. 1 mm thick, the surface roughened.

This species grows in low forests and mountain slopes.
I

COLON: Santa Rita, abandoned lumber road N of Agua Clara rain gauge, Kennedy 2762
(MO). PANAMA: Cerro Jefe, Duke 8004, 9457 (both MO); Dwtjer 8368 (MO); Gentnj 2877
(MO). La Eneida, Cerro Jefe region, 750 ni, Maas ^ Dressier 694 (MO). E slope of Cerro

Jefe, 2700 ft, Tyson 3375 (MO). Edge of forest along tlie Carti Road between about 10-12

km from its intersection with the Panamanian Highway beyond Chepo, Wilbur ir Luteyn
19528 (DUKE). Slopes of Cerro Jefe beyond Cerro Azul ca. 5.5 mi on road to La Eneida,

2700-3000 ft, Wilbur ir Teeri 13639 (DUKE). Slopes of Cerro Jefe beyond Cerro Azul be-

tween 4-8 mi in mostly heavily wooded slopes, Wilbur ir Weaver 11378 (DUKE). Forested

slopes of Cerro Jefe, Wilbur et at 11323 (DUKE). Slopes of Cerro Jefe between Cerro Azul

and La Eneida ca. 15 mi NE of Panama City, WiWur et al. 15543 (DUKE).

5. Odontonema strictum (Nees) Kimtze, Rev. Gen. PL 2: 494. 1891.

Thyrsacanthus strietus Nees in DC, Prodr. 11: 324. 1817. type: Honduras, Armstrong
(not seen).

Suffrutescent, to 2.5 m high; stems siibquanchangular, glabrous to sparingly

pilose. Leaves elliptic to oblong elliptic, to 32 cm long, 9 cm wide, apically acu-

minate with the tip often curved to one side, basally narrowed to a rounded base,
I

5-8 mm wide, both the surfaces glabrous, numerous, minute cystoliths visible

on the upper epidermis, the lower leaves sessile, the upper leaves with short,

glabrous petiole to 4 mm long. Inflorescences in terminal racemes to 14 cm long,

the rachis glabrous to puberulous, quadrangular, the flower clusters to ca. 1.5

cm apart on the lower rachis, arranged in pseudowhorls; bracts subulate, length

variable, 8-25 mm long, mostly 10 mm or less, 2 mm wide at the base, keeled,

acuminate, the surface sparingly puberulous, ciliolate, one bract frequently
T

subtending 2 or 3 flowers each bearing a smaller bract and with triangular

bracteoles ca. 1.0 mm long, 1.0 mm wide at the base, sparingly puberulous,

(MO).]
Figure 24. Odontonema inierophyllus Durkee. Habit ( X % ) • [After Kennedy 2762
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acuminate; poduncle quadrangular, mostly glabrous, to 3.5 cm long; pedicels

short, mostly glabrous^ to 1 cm long, frequently borne in clusters of 3. Flowers

with the calyx segments reddish when dry, equal, subulate, to 3.0 mm long,

1.0 mm wide at the base, acuminate, sparingly puberulous, sparingly ciliolate;

corolla scarlet, bilabiate, funnelform, often curved to one side, to 3.5 cm long,

7 mm wide at the throat, 3 mm wide at the base, the tube glabrous on both sur-

faces, the upper lip 7.5 mm long, 6 mm wide at base, 2-lobed, the lobes ovate,

4.5 nun long, 3 mm wide, acuminate, ciliolate, glandular-hairy inside, the lower

lip of 3 lobes, each ca. 7 mm long, 3 mm wide, oblong ovate, apically obtuse,

ciliolate, the glandular hairs covering the inner surface of all the lobes; stamens

extending to the notch of the upper lip, the staminodes 0.5-1 mm long, somewhat

keeled and curved at the apex. Capsules clavate, to 2 cm long, 5 mm wide at the

widest point, 2 mm wide at the base; seeds flattened, semiorbicular, 3 mm long,

2.5 mm wide, 1 mm thick, the surface heavily muricate.

This species is found in forests of Central America.

iK)CAS DEL TORO: Forest above RR stop at Milla 7.5 at ed^e of creek, Croat ir Porter

16251 (MO). Rio Teribe, mostly secondary growth near Quebrada Lukulon, ca. 300 ft, Kirk-

bride b Duke 517 (MO). Nievccita, 0-50 m, Woochon ct al 1812 (MO), caxal zone:

Forest along small imnamed quebrada entering lake at 70 m level, Rio Indio, Dodge i^ Allen

17303 (MO). Forest along banks of Quebrada La Palma and canyon of Rio Chagres, 70-80

m, Dodge 6- Allen 17382 (MO), ciimic^ui: Woods around and abov^e Alto Lino, 4000-4500
ft, Maurice 843 (US). San Barlolo Limite, 20 km W of Puerto Armuelles, 400-600 m, in

forest, Busey 540 (MO). Bajo Mono, Boqucte District, 4500 ft, David 490 (MO), cocle:

El Vallc do Anton, along Rio Indio trail, 500-700 m, along streams, Allen ir HwHer 312 (MO).

El Valle, 600-1000 m, Allen 1226 (MO). Nordi rim of El Valle de Anton, 600-1000 m, Allen

1670 (F). Road to El Cope froni Interamerican Iliglnvay, Burch et al 1381 (MO). Cloud
forest near La Mesa, Croat 13356 (MO). La Mesa, Dwyer ir Duke 8266 (MO); Gentry 6829

(MO); Kennedy et al 3023 (MO); Lewis et al 2611 (MO). 2 mi N of Cerro Pilon, ca.

900 m, Liesner 715 (MO). Foot of Cerro Pilon above El Valle de Anton, 2000 ft, rain forest,

Porter et aZ. 4410 (MO). Above Penonomc', Bismark, 2000-3000 ft, Williams 590 (NY), dar-

: Between Upper Rio Membrillo and Camp 7 on the eonstruetion road to San Bias 100-800

m, Duke 10915 (MO). Cana, Williams 746 (NY). Panama: Cerro Canipana along trail to

smumit, Croat 17168 (MO). Cerro Campana, lower slopes above FSU cabin, 850 m, Croat

22771 (MO). Forests along headwaters of Rio Corso off Rio Pacora, 500 m, Duke 11910
(MO). On trail to Cerro Campana, Kirkhride ir Hayden 278 (MO). Cerro Campana, Lewis
et al 3042 (MO). Tributary of Rio Chagres, 5 mi S\V of Cerro Brewster, ca. 1000 ft, sandy
and rocky river banks, Lewis et al 3440 (MO). La Eneida, Cerro Jefe region, 750 m, Maas
ir Dressier 683 (MO). Cerro Campana, above Su Lin Motel, rain forest, Porter et al 4279
(MO). Cerro Campana, low cloud forest near the summit, Smith ir Smith 3368 (F). ver-

ACUAs: Santa Fe, forested slopes of Cerro Tute, 2500 ft, Allen 4401 (MO). Primary forest

on Caribbean slope above Rio Primero Brazo 5 mi NW of Santa Fe, 700-1200 m, Croat 23117
(MO). 3-5 mi N of Santa Fe, 500-1000 m, Gentry 2958 (MO). Primary forest, 700-1200 m
on Caribbean slope above Rio Primero Brazo 5 mi NW of Santa Fe, Liesner 833 (MO), rnov-
ixcE uxKxowx: Duke 6160 (MO).

25. PSEUDERANTHEMUM

Pseuderanthemum Radlk., Sitzungsbcr. Math.-Phys. Kl. Bayer. Akad. Wiss.,

Mtinclien 13: 282. 1883. type: E. alatnm Nees.

Ilerhs or small shrubs. Leaves ovate or elliptic. Inflorescences in terminal

or axillary spikes, racemes or panicles; 1 bract and 2 braeteoles snbtending
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each flower or flower cluster. Flowers with the calyx segments 4 or 5, subulate;

corolla white, blue, purplish or pink, the tube narrow, the limb spreading, the

5 lobes subequal; stamens 2, included or exserted, the staminodes 2, minute, the

anther cells basally obtuse or acute. Capsules long stipitate; seeds 2 or 4.

This genus has 120 species from Old and New World Tropics.

a. Leaves basally cordate or subcordate; inflorescences racemose — — ^ 2. P. cordatum

aa. Leaves basally rounded and/or attenuate; inflorescences in panicles or spikes.

b. Inflorescences in spikes; rachis of inflorescence puberulous or glandular puber-

ulous,

c. Calyx glabrous; flowers clustered in pseudowhorls on the rachis .

3. P. ctispidatum

cc. Calyx glandular puberulous; flowers borne singly and alternating on the

rachis 4. P. standleyi

bb. Inflorescences in panicles; rachis of inflorescence glabrous 1. P. afropurpureum

1. Pseuderanthemum atropurpureum (Bull) Bailey, Gentes Herb. 1: 130.

1923.

Eranthemum atropurpureum Bull. Card. Chron. 1: 619. 1875. type; Cultivated in England,

Bull (not seen).

Shrubs or small trees to 4 m high; stems subquandrangular toward the apex,

glabrous except for a tuft of hair at or near the stipular ring. Leaves elliptic

ovate, to 10 cm long and 6 cm wide, apically acute to apiculate, basally attenuate,

the cystoliths nearly punctiform, greenish beneath and dark purple above, gla-

brous, the margins entire; petioles ca. 1.5 cm long, glabrous. Infloreseences

terminal and axillary, in thyrsoid panicles with the flowers in subsessile fascicles

of mostly 3 flowers; pedicels, peduncles and rachis glabrous, the pedicels to 5

mm long, the peduncles to 7 mm long and the rachis to 13 cm long, the lower

bracts spatulate, ca. 7 mm long and 3 mm wide, the upper bracts progressively

smaller and linear, all the bracts ciliolate. Flowers with 5-mcrous calyx, the

lobes subulate, to 3 mm long, 1 mm wide at the base, ciliolate; corolla white with

magenta spots in the throat, the tube cylindrical, to 10 mm long, 2.5 mm wide,

the limb to 20 mm broad, the lobes elliptic, to 8 mm long, 5 mm wide, apically

rounded, the margins ciliolate; stamens exserted, attached just below the mouth

of the corolla, the filaments glabrous, the staminodes ca. 0.5 mm long, the anther

cells acute at the base; ovary glabrous. Capsules not observed.

This species is frequently cultivated in tropical America and sometimes escapes.

It is probably native in Polynesia.

zone: Hospital grounds at Ancon, 20-80 m, cultivated, Pittier 3961 (US). Mount
Hope Cemetery, Standley 28845 ( US ) . colon : Guaira, mainland opposite Isla Grande,

D'Arcy 4047 (MO), panama: Piria, ca. 150 m, Duke 14443 (MO).

2. Pseuderanthemum cordatum (Nees) Radlk., Sitzungsber. Math.-Phys. Kl.

Bayer. Akad. Wiss., Miinchen 13: 286. 1883.—Fig. 25.

Eranthemum cordatum Nees in Benth., Bot. Voy. Sulphur 147. 1844. type: Chile (not seen).

Herbs to small shrub 1 m tall; stems erect, terete. Leaves ovate, to 20 cm

long, 12 cm wide, apically acuminate, basally subcordate, glabrous, cystoliths
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Figure 25. Pscuderanthcmum cordattnn (Nees) Radlk.—A. Habit (X%).—B. Inflo-

rescence (Xl).—C. Capsule (Xl%). [After Kennedy 2655 (MO).]

moderately distributed, visible on botli the surfaces, the margins undulate to

crenulatc; petioles to 9 cm long, glabrous. Inflorescences in terminal racemes

to 50 cm long, 2 cm wide; rachis terete, puberulous; bracts triangular to subu-

late, to 2 mm long, 1 mm wide basally, puberulous; pedicels borne in clusters

of up to 6 at the base of the inflorescence to 1 at the top, 1-2 mm long, pu-

berulous, the clusters to 3 cm apart at the base of the inflorescence. Flowers

with the calyx 5-merous, the segments linear, 10-25 mm long, 0.5 mm wide, mi-
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niitely puberulous glandular; corolla light to dark purple, puberulous, the tube

cylindrical, 1.5-4 cm long, ca. 1.25 mni in diameter expanding to 3 mm around

the ovary, the lobes of the limb oval, to 9 mm long, 4 mm wide; stamens exserted

to ca. 6 mm beyond the mouth, the staniinodes minute, barely discernible. Cap-

sules to 16 mm long, 5 mm wide, 2 mm thick, puberulous; seeds 2, orbicular,

flattened, 4 mm in diameter, roughened.

This species is found along stream banks and other shady moist habitats at

lower elevations in central Panama.

CANAL zone: Drowned forest of Quebrada Anclia, 70 m, Slcycnnark 6- Allen 17103 (MO).

colon: Disturbed forest of steep hill behind Portobelo, Croat <b Porter 15604 (MO). Rio

Guanche, D'Arcy 9695 (MO). Near Pekica, km 25.6 from Transisthniian Hwy. on the road

to Nombre de Dies, upstream on tributary to Rio Boqueron, Kennedy 2655 (MO), province

unknown: Boca de Cupe, Williams 684 (NY).

3. Pseuderanthemum cuspidatum (Nees) Radlk., Sitzungsber. Math.-Phys. Kl.

Bayer. Akad. Wiss., Munchen 13: 286. 1883.

Eranthemum cuspidatum Nees in Benth., Pi. Hartw. 148. 1839. type: Mexico, Ilartweg

( K, not seen).

Herbs to 40 cm tall; stems erect, siibquadrangular, glabrous to puberulous,

the hairs restricted to 2 lines in some. 2-10

wide, apically acuminate, basally rounded and then long attenuate, glabrous

to sparingly strigose above, puberulous beneath, mostly on the costa and the

veins, the cystoliths dense, more prominent above, the margins entire to crenu-

late; sessile or with unwinged petioles to ca. 5 mm long, pubescent as on the

stem. Inflorescences in lax, terminal spikes to 14 cm long, the rachis puberulous;

bracts subulate, to 3 mm long, 1.25 mm wide basally, ciliolate; bractcoles similar

though smaller; lowermost pair of bracts suborbicular, to 2 cm long, 1.5 cm wide;

flowers sessile, solitary or in clusters of up to 5 in pseudowhorls of up to 1 cm
apart on the rachis. Floivers with the calyx 5-merous, the segments subulate,

to 3 mm long, 0.5 mm wide, glabrous; corolla purplish, glabrous, tube cylindrical,

to 4 cm long, 1 mm in diameter, lobes of tlie limb elliptic, ca. 8 mm long, 5 mm
broad; stamens barely exserted, the filaments 2.5 mm long, staminodes 0.5 mm
long. Capsules 12-16 mm long, 3 mm wide, 1.5 mm thick; seeds 4, orbicular,

flattened, 2 mm diameter, roughened.
I

This species grows along stream banks and adjacent to forests at lower ele-

vations in southern Mexico, Central America and nortliern South America.

CANAL ZONE. Madden Dam, second growth, Ehinger 881 (MO, US), darien: Cana,

2000 ft, Williams 784 (NY), panama: Upper Tapia River, Cornman 2032 (US). Alhajuela,

Chagres River, Killip 3215 (US). Alhajuela, raul 493 (US); Pittier 2357 (US), province

unknown: Duke 1523 (MO).

4, Pseuderanthemum standleyi Leonard, Publ. Field Mus. Nat. Hist., Bot.

Ser. 18: 1246. 1938. type: Costa Rica, Standley ir Valeria 494S1 (US, not

seen )

.

Herbs to 40 cm tall; stems terete, puberulous along 2 lines. Leaves ovate

lanceolate, to 8 cm long, 3 cm wide, apically acuminate, basally attenuate, gla-
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brous to sparingly strigose above, puberiiloiis beneath mostly at the costa and

tlie veins, the eystoliths dense, moderately prominent on both the surfaces, the

margins undulate; petioles short, 1-3 mm long, pubernlous. Inflorescences in

terminal spicate panicles and in axillary spikes, the spikes lax to 9 cm long, the

rachises glandular puberulous; bracts and bractcoles subulate, to ca. 3 mm
long, 0.5 mm wide basally, glandular puberulous; pedicels mostly borne singly

or in clusters of 2, alternate on the rachis. Flowers with the calyx 5-merous,

segments narrowly subulate, to 5 mm long, 0.5 mm wide, glandular puberulous;

corolla purplish, sparingly and minutely puberulous, the tube ca. 15 mm long,

1 mm in diameter, lobes of the limb elliptic, ca. 7 mm long, 3.5 mm wide, apically

obtuse; stamens included, tlie staminodes slightly longer than the filaments. Cap-

sules ca. 15 mm long, 2.5 mm wide, 2 mm thick, glabrous; seeds 4, oblique, flat-

tened, 3 mm long, 2 mm wide, roughened.

This species grows in moist thickets and open areas at elevations above 1,000

m in Costa Rica and adjacent Panama. A Mexican specimen, Hinton 8865 (MO),
has been observed.

CHiiuQui: Jarcmillo, Boqiicte District, 5000 ft, Terry 1284 (MO).

26. RAZISEA

Razisea Oerst., Vidensk. Meddel. Dansk Naturhist. Foren. Kj0benhavn 1854:

142, 1854. TYPE: R. spicata Oersted.

Shrub, heaves mostly glabrous elliptic. Inflorescences are in terminal and

axillary thyrses which superficially resemble spikes, the bracts and the bractlets

small and inconspicuous; flowers either sessile or pedicellate. Flowers with the

calyx 5-merous with equal lobes, the corolla bilabiate, the upper lip narrow, the

lower lip broad and 3-lobed at the tip; stamens 2, exserted, the filaments flat-

tened, the anthers 1-celled; style exserted, the stigma 2-parted. Capsules clavate,

4-secded.

The genus consists of one species.

1. Razisea spicata Oerst., Vidensk. Meddel. Dansk Naturhist. Foren. Kj0ben-

havn 1854; 142. 1855. type: Costa Rica, Oersted 1500 (C, not seen).—Fig. 26.

A shrub to 2 m tall; stems quadrangular in the young portions, glabrous.

Leaves elliptic to slightly ovate, to 22 cm long and 8.5 cm wide, apically acumi-

nate, basally attenuate, glabrous above, glabrous to puberulous along the midrib

and the costa beneath, eystoliths numerous and visible on both the surfaces,

the margins entire to slightly crenate, the petioles varying from subsessilc to

4 cm long, glabrous. Inflorescences in terminal and axillary thyrses to 27 cm
long; rachis puberulous to sericeous, the bracts one per flower, small, subulate,

to 3 mm long, 1 mm wide at the base, puberulous, the bractlets 2, subulate, slightly

smaller than the bracts; pedicels borne singly and in fascicles of 2 or 3, puberu-

lous, to 3 mm long. Flowers with the calyx 5-merous, the lobes equal, linear, to 5

mm long, 0.5 mm wide at the base, puberulous; corolla bright red, funnelform,

ascending, slightly curved to one side, to 4 cm long, to 9 mm wide at the mouth, 2
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Figure 26. Razisea spicata Oerst. Habit (xVa). [After Wedel 2574 (MO).]

mm wide at the base, glabrous, bilabiate, the upper lip linear to 8 mm long, 4 mm
wide at the ba.se, apically rounded, ciliolate, the lower lip with 3 small acute

lobes at the tip, the lobes about equal, 1 mm long, the lower lip, when open

forming an oblique angle from the upper lip; stamens exserted, the filaments

to 4.5 cm long, glabrous, the anther cell to 3 mm long, the base rounded.

Capsules (Leonard 1938) to 17 mm long; glabrous, seeds roughened.

This species is found in rain forests of Costa Rica, Panama and Colombia.

Capsules were not seen on Panamanian specimens.

BOCAS DEL TORO: w
rante, 30-200 m, Croat 38202 (MO). Changuinola Valley, Dunlap 111 (US). Rio Teribe,

between Quebrada Treglo and Puerto Palenque, 90-105 m, Kirkhride ir Duke 535 (MO).

Rain forest by river, Chiriquicito to 5 mi S along Rio Guarumo, Lewis et al. 2033 (MO).
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Water Valley, Chiriqui Lagoon, Wedcl 644, 1427, 1601, 2574 (all MO), canal zone: Rio
Providencia 3 km SE of Achiotc near W border of Canal Zone, 5-100 m, Gentry ir Nee 8651
(MO). Rio Providencia and ridge S of river, 5-170 m, Gentnj i^ Nee 8708, 8745 (both MO).
chiriqui: Cerro Punta, 2000 m, Allen 1514 (US). Palo Santo, 3 mi N of Volcan, Croat 13596
(MO). Frequent in ravine W of Cerro Pando, D'Arcy 6620 (MO). Woods around Alto Lino,
4000-5000 ft, Maurice 844 (MO). Santa Clara region, 27 km NW of El Hato de Volcan, on
coffee finca of Rattibor Ilartman called Ojo de Agua, 5000-5300 ft, Mori ir Bolten 7201 (MO).
Cerro Colorado, 50 km N of San Felix on the Continental Divide, 1200-1500 m, Mori ir

Dressier 7862 (MO). N of San Felix, 37.2 km by road from the Interamerican Highway,
Mori i^ Kallunki 5998 (MO), cocle: El Valle, 600-1000 ni, Allen 1219 (MO). La Mesa
N of El Valle, Allen 2790, 3685 (both MO), daiuen: Santa Fe, forested slope of Cerro Tute,
3000 ft, Allen 4342 (MO). Along Fanamerican Highway between Pucro and Rio Punusa,
Duke 5399 (MO). 10 mi S of El Real on Rio Pirre, Duke 5426 (MO). Camino del Pirre,

Duke 6- Brislan 257 (DUKE). Panama: Cerro Trinidad, SE slope, Kirkhride ^ Duke 1681
(MO). SAN BLAs: Cuna Reservation, Rio Morti, 6 mi upstream from Morti Arriba, 160-260
ft, Duke 8450 (MO), veraguas: 5 mi W of Santa Fe on road past Escuela Agricola de
Alto Piedra on Pacific side of divide, 800-1200 m, Croat 230381) (MO). Valley of Rio Dos
Bocas, 11 km from Escuela Agricola Alto Piedra (above Santa Fe) on road to Calovebora,
450 m, Croat 27482 (MO). Cerro Tute, ca. 10 km NW of Santa Fe, 750-1000 m, Mori et al
7949 (MO). NW of Santa Fe, 1 km from Escuela Alto de Piedra, Mori ir Kallunki 4869 (MO).

27. RUELLIA

Ruellia L., Sp. PI. 634. 1753; Gen. PL, cd. 5. 283. 1754. lectotype: R. tuher^

OSa L.

W
(Poiret) Nees.

1832. lectotype: D, prostraius

Aphra^mia Nees in Lindl., Nat. Syst. ed. 2. 444. 1836. type: A, haenkei Lindl.
Arrhostoxyhun Nees in Mart., Fl. Bras. 9: 57. 1847. LECTOTYr

Perennial herbs or shrubs. Leaves petiolate, elliptic, ovate, ovate lanceolate,

oblong spathulate, acnminate or obtuse, the margins entire, slightly undulate or

repand crenulate. Flowers often large and showy, borne either singly or in

various inflorescence forms which are either terminal or axillary or both, regular,

sometimes curved, pedicellate; bracts one or absent; l)racteolcs 2 or absent.

Flowers with the calyx 5-nierous, mostly equal; corolla red, yellow, white or

purple, funnelforni, salverform or sometimes saccate, the tubes usually narrow
and the expanded portion often campanulate, with five spreading, obtuse lobes;

stamens four, didynamous, the anthers 2-celled, muticous at the base; stigma

lobes unequal. Capsule oblong or clavate, the dissepiment remains attached to

the capsule wall at maturity; seeds flattened with a rim of sticky mucilaginous

hairs when wet, glabrous when dry.

Tliis genus is worldwide and it occurs in both tropical and temperate regions.

a. Corolla over 8 cm long; calyx segments over 3 cm long 15. R. praeclara
aa. Corolla under 8 cm long; calyx segments under 3 em long.

b. Inflorescences spicate or in headlikc clusters terminating the peduncles; bracts
over 2 cm long.

c. Inflorescences in lieadlike clusters terminating the peduncles; corollas under
3 cm long.

d. Corolla white or bluish; stamens included 2. fl. biolletji

dd. Corollas red; stamens exserted.

e. Leaves ovate, o\er 4 cm wide; bractlets to 6 mm long, apically
acute 5a. R. fulgida var. fulgida

cc. Leaves ovate-lanceolate, under 3.5 cm wide; bractlets to 15 mm
long, apically rounded 5b. fl. fulgida var. angustissima
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cc. Inflorescences spicate; corollas over 3 cm long. -:

f. Inflorescences in short tenninal spikes ca. 1 cm long; bracts, leaves,

and calyx gland dotted.

g. Flowers red — 17a. K tubiflora var. tubiflora

gg. Flowers white 17b. R, tubiflora var. tetrasticantha

ff. Inflorescences in spikes over 5 cm long; bracts, leaves, and calyx not

gland dotted.

h. Corolla black or purplish black; calyx over 20 mm long

1. R. anthracina

hh. Corolla red or white; calyx under 15 mm long.

i. Corolla red; bracts green, leaflike 3. R. colonensis

ii. Corolla white; bracts white or yellowish white, spatulate —

-

8. R. leucobracteata

bb. Inflorescence paniculate, flowers borne on simple or dichotomously branched

peduncles or flowers solitary or in clusters of 2-4 at the leaf axils or the stem

tip; bracts under 2 cm long.

j. Calyx fused for % of its lengtli, campanulate; corolla red 9. R. macrophylla

jj. Calyx not fused or fused for less than M» its length; corolla white, pink or

purplish, but not red.

k. Calyx with one segment conspicuously longer than the others

___ 7. R. immdata

kk. Calyx with segments equal or nearly so, but none conspicuously longer

than the other.

I. Capsules cylindric or elliptic; branches of inflorescence glandular

puberulous.

m. Leaves ovate to elliptic; stamens slightly exserted __ —

-

13. R. paniculata

mm. Leaves oblong spatulate; stamens included —
„__„___ 12. R. nudiflora var. puherida

II. Capsules clavate; branches of inflorescence, if present, eglandular.

n. Flowers solitary or in clusters of 2-4 at the leaf axils or stem

tip; capsules under 11 mm long,

o. Axillary flowers borne singly or in pairs; bracts absent

6. R, gerninifJora

oo. Axillary flowers in clusters of 3-4; bracts linear, ca. 7

mm long 11. R- njetallica

nn. Flowers in panicles of simple or dichotomously branched pe-

duncles; capsules over 11 mm long.

p. Corolla over 3.5 cm long; capsule over 2 cm long

_ 10. R. malacosperma

pp. Corolla under 3 cm long; capsule under 2 cm long.

q. Flowers fascicled at the ends of long peduncles;

calyx segments over 20 mm long 2. R. bioUeyi

qq. Flowers solitary at the ends of peduncles or borne

in dichotomously branched cymes; calyx segments

under 10 mm long.

r. Capsules glabrous; corolla mauve or purplish,

s. Peduncles mostly over 10 cm long; bracts

oblong-spatulate. 14. R. pittieri

ss. Peduncles mostly under 10 cm long;

bracts linear oblong 16. R. tonduzii

rr. Capsules puberulous or glandular puberulous;

corolla white — 4. R. cooped

Ruellia anthracina Leonard, Proc, BioL Soc. Wash. 56: 53-56. 1943. type

Panama, Allen 2732 (US).—Fig. 27.

Herbs, suffrutescent, to 2 m high; stems quadrangular, puberulous when

young. Leaves elliptic to 25 cm long and 11 cm wide, the apex acuminate and the

base attentuate, glabrous except for puberulence beneath along the costa and
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Figure 27. Ruellia anthnwina Leomird,—A. Ha1>it (x%).—B. Corolla (xl). [After
Dwyer et al 4540 (MO).]
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major branches, the margins entire; petiole 1-3 cm long. Inflorescences in

terminal and axillary spikes to 45 cm long; pedicels ca. 2 mm long, the 1 bract

subtending each flower elliptic to obovate, to 5.6 cm long, 1.6 cm wide, acumi-

nate at the apex, acute at the base, puberulous on both the surfaces, entire; 2

bractlets subtending each flower, oblanccolate, to 3.5 cm long and 3 mm wide,

puberulous to puberulous glandular on both the surfaces. Flowers with the

calyx 5-merous, linear to 27 mm long, ca. 1 mm wide, puberulous to puberulous

glandular outside, sparingly puberulous inside; corolla black to purplish black,

infundibular, curved, to 6.5 cm long with ninnerous small glandular hairs

outside, glabrous inside, the 5 lobes each ca. 6 mm wide, each lobe divided

apically by a rounded notch; stamens 4, didynamous, included, the anthers 2-

celled, 0.65 mm long, blunt at the base; ovary of mature flower oblong, flat-

tened with enlarged base, 0.5 mm long, 0.14 mm wide, wooly at the apex and

along the two margins, velutinous elsewhere, tlie style pilose. Capsule clavate

to 25 mm long, 8 mm wide, pilose, containing up to 8 flat, orbicular seeds ca.

53 mm in diameter, rimmed with mucilaginous hairs when wet, glabrous when
dry, dark brown in color.

Found in wet areas in clearings or along tracts of rain forest and swampy
areas adjacent to streams and shore, Ruellia anthracina is most similar to K.

tuhiflora. It differs in color of flower, inserted stamens, longer corolla, con-

spicuous glandular hairs on the corolla, tlie calyx and the bracteoles.

cocLE: Hills above EI Valle de Anton, D'Arctj 6771 (MO). Cerro Pilon, above El Valle

de Anton, rain forest, 2000-2700 ft, Dwijcr et al 4540 (MO). Hills above El Valle, ca. 1000
m, Gentry GS7G (MO). El Valle site area of WEPCOR, Cerro Pilon, Kirkbride 1051 (MO).
Trail from La Mesa towards Los Llano and tlie border between provinces of Cocle and
Panama, Lutetjn 4108 (DUKE), paxama: 16 km above Panamerican Highway on road from
El Llano to Caiti-Tupile, Kcnnechj et al. 2447 (MO). veha(;uas; Mouth of Rio Concepcion,
beach, Lewis et al 2809 (MO).

2. Ruellia biolleyi Lindau, in Pittier, Phniit. Fl. Costaric. 2: 301. 1900. type:

Costa Rica, Biolley 73961 (B?, not seen).

Herbs, sometimes suffrutescent, erect, to 1,0 m tall; stem quadrangular,

sharply angled or slightly winged, wooly to villous when young, heaves elliptic,

8-15 cm long, 3-5 cm wide, apically acuminate, basally attenuate, glabrous,

darker above, often purplish, green beneath, the margins entire to slightly un-

dulate; petiole 1-4 cm long. Inflorescences in axillary cymes, the peduncle to

18 cm long; pedicels ca. 2 mm long, white to purplish; bracts and bractlets

small, ca. 5 mm long, lanceolate to spatulate. Flowers with the calyx and the

pedicel covered with glandular hairs, 4-6 mm long; corolla to 2.5 cm long, the

lower portion of tube 1 mm wide, 5 mm wide at the throat, the lobes rounded,

ca. 5 mm wide, puberulent outside, villous inside at the throat; stamens included,

the anthers rounded at the base. Capsule ca. 12 mm long, 3 mm wide, apically

pointed and basally narrowed, the surface with glandular hairs; seeds 4-5, flat,

ca. 1.8 mm in diameter.

This species is found in rain forests of Panama and Costa Rica.
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130CAS DEL TORO: Region of Almirante, Daytonia Farm, Cooper 185 (NY), Lewis et al.

2056 (MO). Almirante Bay, Wedcd 11 (MO). Locality unknown, Wedcd 168 (MO). Water
Valley, Wedel 748 (MO). Chiri(nn Lagoon, Wedel 2562 (MO). Nievecita, ca. 0-50 m,
Woodso7i et al. 1805 (MO), colon: Rio Guanche, Gentry 6309 (MO), darien: Headwaters
of Rio Chico, 500-750 ft, Allen 4624 (MO). Cabecero del Rio Pirre, Bristan 1307 (MO). Rio

Pirre, 2-5 mi abo\e El Real, Duke 5072 (MO). Rio Pirre, near crossing of trail from El Real

to Tucuti, 20 mi W of El Real, Duke 5188 (MO). Rio Chico, across from Boca de Tosca
along the top of ridge, Duke 5215 (MO). Forest 1-4 mi N of Pucro, Duke 13034 (MO).
Trail from Rio Pucro to Quebiada Maskia, Duke 13079 (MO). Interamerican Highway, ca.

1 mi SE of Rio Turia, Duke 14558 (MO). Forest 1-3 mi N of Paya, Duke ir Kirkhride 14012
(MO). Near Ccrro Pirre base camp on Rio Perasenico, 200-500 m, Gentry ir Clewell 7059
(MO), Quebrada "Camachimuricate" cerca casa de Bartolo, Kennedy 2837 (MO). Boca de
Pauarando, on Sambii River, southern Darien, 20 m, Pittier 5583 (F). Foothills of Garagara,
Sambu basin, southern Darien, 30-500 m, Pittier 5622 (US).

3. Ruellia colonensis Wasshausen, Pliytologia 33: 59. 1976. type: Panama,

Divijer i^ Gentry 9371 (US).

Herb to 0.5 m tall; younger stems quadrangular, pilose to subtomentose, the

hairs appressed, brown, to 1.5 mm long. Leaves ovate to ovate elliptic, 13.5-20 cm
long, 4.5-7.5 cm wide, apically acuminate, basally cuneate, glabrate above,

sparingly to densely pilose beneath, especially the costa and the lateral veins,

the hairs appressed to ascending, ca. 0.3 mm long, the veins prominent beneath,

the cystoliths relatively obscme, the margins undulate or crenate serrate; petioles

4-5 cm long, hairs as on tlie stem. Inflorescences in terminal and subterminal

spikes, to 12 cm long, 3 cm wide excludmg corollas, the flowers sessile to sub-

sessile; bracts conspicuous, lanceolate, leaflike, 2-3 cm long, 5-6 mm wide, the

lowermost somewhat larger, apically acuminate, glandular pilose, ciliate, hairs

to 1.25 mm long, ascending, the bractlets oblong to oblanceolate, 1.2 cm long,

1.8-2 mm wide, apically subacute to subobtuse, the hairs as on the bracts.

Flowers with the calyx segments narrowly lanceolate, subequal, 16 mm long,

1.8-2 mm wide, apically acuminate, glandular-pilose and puberulous outside,

puberulous inside, densely ciliate with glandular hairs; corolla bright red, 5.5

6.5 cm long, sparingly pilose, the tube curved, 2.5 mm wide at the base, nar-

rowing to 2 mm just above the ovary, enlarging gradually to 11 mm wide at

the mouth, the limb 1.5 cm broad, the lobes suborbicular, 3 mm in diameter;

stamens barely included to slightly exserted, 18 mm long, the anthers oblong,

5 mm long, 1.3 mm wide, rounded at both ends, the filaments glabrous above,

puberulous at the base. Capsule elliptic, ca. 15 mm long, 6 mm wide, 4.5 mm
thick, glabrous; seeds 2-4, oval, flattened, 4.5 mm long, 3.5 mm wide, glabrous,

with a rim of minute mucilaginous hairs when moistened.

colon: Santa Rica lumber road, E of Colon, Dressier 3356 (MO). Santa Rita Riclge,

Dwyer Ir Gentnj 9371 (US).

4. Ruellia cooperi Leonard, Field Mus. Nat. Hist., Bot. 18: 1251. 1938. type:

Panama, Cooper 185 (F).

Herb, sometimes suffrutescent, to ca. 50 cm tall; stems quadrangular, the

angles winged, the cystoliths dense, glabrous. Leaves elliptic, 8-16 cm long, 2.5-

5.5 cm wide, apically acuminate, basally attenuate, glabrous above with strigose

hairs on the costa and the lateral veins beneath, the cystoliths dense and prom-
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inent on both the surfaces, the margins entire to undulate; petioles 1-3.5 cm
long, puberulous. Inflorescences of peduncled, axillary, dichotomously branch-

ing panicles, the peduncles to 30 cm long, sharply quadrangular, glabrous, the

branches frequently curving. Floivers solitary or in pairs borne at the axils or

terminating the branches, the pedicels to 4 mm long, glandular puberulous;

bracts spatulatc, 3-5 mm long, 1-1.5 mm wide; calyx 6-7 mm long, the segments

subulate, 4-5 mm long, 0.75 mm wide at the base, glandular puberulous; corolla

white, sparingly puberulous, 2.5-2.8 cm long, the tube 1.5 mm in diameter

for ca. 11 mm then expanding obliquely to 8 mm wide at the mouth, the limb

8-12 mm broad, the lobes rounded, 4.*5-5 mm in diameter; stamens included.

Capsules clavate, ca. 15 mm long, 3 mm broad, 2 mm thick, retrorse puberulous

and with occasional glandular hairs, the stipe ca, 7 mm long; seeds discoid, ca. 2

mm in diameter.

This species is known only from the type collection in Panama. The habitat

was not described except for the locality near sea level.

This species resembles R. pittieri, but can be distinguished from it by its

puberulous capsule. It also resembles R. bioUeyi, but differs from it in the

more extensive branching of the inflorescence.

BOCAS DEL TOKO: Daytonia Fami, Almirante region, Cooper 185 (F, holotype).

5. Ruellia fulgida Andr., Bot. Rep. 8: tab. 527. 1808. type: Cultivated from

collected material of the West Indies.

Arrhostoxyliim fiilgidum (Andr.) Nees in Mart., Fl. Bras. 9: 59. 1851.

5a. Ruellia fulgida Andr. var. fulgida.

Herbs, sometimes suffrutescent, erect to 2 m high; stems quadrangular, gla-

brous. Leaves ovate, 6-25 cm long, 2.8-9.0 cm wide, apically acuminate, basally

attenuate, glabrous, the cystoliths numerous and conspicuous on both the

surfaces giving a mottled gray cast to the leaves, the margins entire to slightly

crenulate; petioles to 4.5 cm long. Inflorescences in dense headlike clusters

terminating a peduncle to 10 cm long with some axillary flowers as well;

bracts subtending the heads and the solitary flowers lanceolate, to 3 cm long

and 0.6 cm wide; bractlets triangular to oblanceolate, to 6 mm long, apically

acute; flowers sessile, several to 10 or more per head. Flowers with the calyx
I

to 6.5 mm long, puberulent, the corolla puberulent toward the base, the tube

funnelform to 2.5 cm long, 4.5 mm wide at the mouth and 0.7 mm wide at the

base, the lobes to 8 mm long and 4 mm wide, roimdcd at the tip; stamens

exserted to ca. 5 mm beyond the mouth, the anthers oblong, blunt at the base.

Capsule ca. 12 mm long, 3 mm wide, obovate, pointed at the tip, narrowed

at the base; seeds 6-8, flat, oval, 2.6 mm in diameter.

This species is found in damp thickets or woods.

CANAL zone: Indio, Madden Lake, Miller 2057, 2076 (both US), cocle: El Valle de
Anton, Maurice 769 (US), darien: Rio Sabana, Leopold 138 (MO), iikiuieha: Ocii, banlcs

of Rio Pasoancho, Stern et al 33597 (US).
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5b. Ruellia fulgida var. angustissima (Hochr.) Leonard, Contr. U.S. Natl.

Herb. 31(1): 68. 1951. type: Colombia, Holton 599 (NY).

Arrhostoxyhiin fulgidiim Nees var. aug,ustissimum ilochr., Bull. New York Bot. Card. 6; 287.

1910. type: Colombia, Holton 599 (NY).

/

ovate lanceolate leaves to 9 cm long and 3.5 cm wide, shorter petioles to 3 cm
long, and longer bractlets to 1.5 cm long, which are mostly rounded at the tips,

and are oblanccolate.

This species is found along trails in damp thickets or wooded areas. It ranges

from Panama to Colombia and Venezuela.

cocle: El Valle de Anton, N rim, 600-1000 m, Allen 1661 (MO). Rio Indio trail, 500-
700 m, Htmter 6 Alien 323 (MO).

6. Ruellia geminiflora H.B.K., Nov. Gen. Sp. PL 2: 240. 1817. type: Colom-

bia (not seen).

Dipteracanthus geminiflorus (H.B.K.) Nccs in Mart. Fl. Bras. 9: 40. 1847.

Ascending herbs to ca. 30 cm high; stems quadrangular, sparingly to densely

pilose. Leaves ovate to ovate elliptic, 2-5 cm long, 0.8-1,8 cm wide, apically

acute, basally attenuate, the cystoliths densely distributed over the upper sur-

face, glabrous to puberulous above, glabrous to densely puberulous beneath,

the margins entire to crcnulate; mostly sessile; pedicels axillary borne singly

and in pairs, ca. 1.0 mm long. Floicers with the calyx lobes equal, subulate, to

8 mm long, ca. 0.8 mm wide at the base, mostly pilose to densely pilose; corolla

mauve, funnelform, tube 25 mm long, 2 mm wide at the base, 8 mm wide at the

mouth, puberulous outside, glabrous inside, the limb ca. 25 mm across, the lobes

equal, suborbicular, ca. 10 mm in diameter, puberulous on both the surfaces;

stamens included, the filaments glalirous; ovary and style puberulous. Capsule

clavate, ca. 8 mm long, 3.5 mm wide and 2 mm thick, puberulous; seeds 4, orbic-

ular, flattened, ca. 3 mm across.

This species is found in open, grassland areas of Central America, the

West Indies and northern South America.

CANAL ZONE: Monkcy Hill Cowell 23 (NY), Grcenvuin 6 Grecnman 5095 (MO). Ancon
Hill, Piper 5541 (US). Chiva-Cliiva Trail, Red Tank to Pueblo Nuevo, Piper 5761 (US).
Sosa mil B^lho-cx, Standley 26435 (US), cocle: Williams 379 (NY), panama: Cerro Cam-
pana, 1000 m, Allen 2441 (US). Between Rio Pacora and Chepo, roadside savanna, Dwyer
et al 5098 (MO). Tapia River, Killip 3306 (US). Juan Diaz Region near Tapia River, Maxon
ir Harvey 6623 (US). Sabanas N of Panama City, Paul 403 (US). Laguna de Portala near
Chepo, Pittier 4595 (US), Sabanas, Standley 25909 (US). Near Punta Paitilla, Standley
26300 (US). Near big swamp E of Rio Tocumen, Standley 26603 (US). Tumba Muerto road
near Panama, Standley 29749 (US). Rio Tapia, Standley 41179 (US).

7. Ruellia inundata H.B.K., Nov. Gen. Sp. PI. 2: 239. 1817. type: Colombia

(not seen).

R. alhicaulis Bertero in Spreng., Syst. 2: 822. 1825. type: Colombia (not seen).
Aphragmia haenkei Nees in Lindl., Nat. Syst., ed. 2. 444. 1836. type: Mexieo, Haeuhe (not

seen )

.
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Dipteracanthus haenkei Nees in DC, Piodr. 11: 141. 1847. syntype: Panama, Cuming 1163

(MO).
Aphragmia inundata ( H.B.K.

)

Brem., Verb. Kon. Nedl. Akad. Wetensch. Amsterdam, Afd.

Natuurk. Twcede Sect. 2, 45, no. 1: 10. 1948.

Ilerhs, sometimes suffmtesceiit, erect to 1.5 m; younger stems quadrangular

and puberulent or puberulent glandular and with scattered long hairs, the older

stems scattered pilose to glabrous. Leaves ovate to ovate lanceolate, to 15 cm

long and 7.5 cm wide, apically acuminate, basally acute to attenuate, dense

to sparingly hispidulous on both the surfaces, the margins repand crenulate,

sometimes entire in the smaller leaves; petiole to 8 cm long, pilose. Inflorescences

axillary, ascending, dichotomously branched, often forming a dense panicle,

glandular pubescent; bracts to 9 mm long and 3 mm wide; flowers sessile.

Flowers pink to purplish, with the calyx to 1.7 cm long, glandular pubescent,

the segments Hnear with one segment conspicuously longer than the rest; corolla

to 2.5 cm long, 1.5 cm across at the limb, the lobes to 5 mm wide, rounded;

rl-rt^^Q.-..:- iTir-lnrlcrl Cn'nQiiTo r.l.i\/afo oiirl flntfpnpd to R mm loUP. jrlilbrOUS. 2-4

seeded.

This species is found in dry or moist soil along roadsides, in pastures and

along streams. It ranges through Mexico, Central America, Colombia and

Brazil.

XAL zone: TTC Albrook Tower out C-15 road, Blum 2171 (MO); Dioijer i^ Robijns

101 (MO). Madden Dam, Dwyer 5044 (MO). Boy Scout Road, Dwyer 8392 (MO). Mad-

den Forest along Las Cruces Trail, 75 m. Hunter ir Allen 675 (MO). Boy Scout Road,

Madden Dam area, second growth forest. Porter ct al. 4004, 4024 (both MO). Pueblo

Nuevo, White 301 (MO), cocle: Banks of Rio Crande, Burch et al. 1174 (MO). Weedy

pasture 3 mi NE of Anton, Croat 9629 (MO). Wet bank by stream, 3 mi NE of Anton,

D'Arctj ir Croat 4113 (MO). Chigore Penomone, Piiga 46 (MO), hehrera: Vic. of Ocii,

100 m, Allen 4041 (MO). Banks of Rio Santa Maria, Burch ct al. 1203 (MO). Road from

La Avena to outskirts of Pese, ca. 200 ft, Burch ct al. 1306 (MO). V2 mi NE of Ocu, open

pasture, Stern et al. 1711 (MO). 4 mi S of Los Santos, moist area in pasture, Tyson 2688

(MO).' 10 mi S of Ocu along road, Tyson et al. 2828 (MO), los santos: Roadside, 7 mi

S of Chitre, D'Arcy i^ Croat 4174 (MO). Roadside, 2 mi E of Chitre, D'Arcy i^ Croat 4193

(MO). Between Pacora and Chepo, Dressier 3938 (MO). Punta Mala, moist land, Tyson

2705 (MO). PANAMA: Between Rio Pecora and Chepo, Dressier 3938 (DUKE); Dwyer et

al. 5099 (MO), province unknown: Cuming 1163 (MO); Denham s.n. (MO).

TYl (MO8. Ruellia leucobracteatus Durkee.^-^

type).

Shrub to 1.5 m tall; stems subquadrangular in younger portions, the angles

rounded, puberulous. Leaves elliptic to elliptic obovate, to 24 cm long, 7.5 cm

wide, apically acuminate, basally attenuate, glabrous, the cystoKths ca. 0.3 mm

'' Ruellia leucohracteatus Durkee, sp. nov. Frutex ad 1.5 m alta; foliis ellipticis ad

obovato-ellipticis, ad 24 cm longis, 7.5 cm latis, glabris, cystolithis crebris, utrinque prom-

inentibus, ca. 0.3 mm longis, marginibus undulatus; inflorescentibus terminalibus ex spicis

ca. 10 cm longis, 1.5 cm latis constantibus, bracteis spathulatis, imbricatis, supra basim in

sicco alba vel eburnea, ad 2.5 cm longis, 8 mm latis, puberulo-glandularis, bracteolis anguste

oblanceolatis, 2 cm longis, 2 mm latis, minute puberulo-glandularis; corolla alba, infundibular!,

pubcrula, ad 3.7 cm longa; staminibus inclusis.
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long, dense, prominent on both the surfaces, tlie margins undulate; petioles to

3.5 cm long, glabrous. Inflorescences in terminal spikes ca. 10 cm long, 1.5 cm
wide; racliis quadrangular, puberulous; bracts spathulate, imbricate, white or

yellowish white above the base upon drying, to 2.5 cm long, 8 mm wide, apically

acute, puberulous glandular; bracteoles narrowly oblanceolate, 2 cm long, 2

mm wide, minutely glandular puberulous. Flowers with the calyx lobes linear

lanceolate, 13 mm long, 1.25 mm wide, puberulous, the margins ciholate; corolla

white, funnelform, to 3.7 cm long, puberulous, the tube basally 2.5 mm broad,

expanding to 6 mm at the mouth, curving to one side, the lobes suborbicular, ca.

5 mm in diameter; stamens included, puberulous. Capsule clavate, reddish

brown, puberulous, 13 mm long, 6 mm wide, 3 mm thick; seeds 8, orbicular,

flattened, ca. 3 mm in diameter, the margins puberulous.

This species was found in rain forest at sea level near the Colombian border.

Corollas on the one specimen observed did not appear to be fully mature.

X HLAs: Forest SE of Puerto Obaldia, Croat 16843 (MO).

9. Ruellia macrophylla Vahl, Symb. Bot. 2: 72. 1791. type: Colombia, Vahl

(C, not seen; microfiche, MO, photo, US).

Stemonacanthus macrophylhis (\^ahl) Nees in DC. Prodr. 11: 205. 1847.

Herbs to small shrubs; stems erect, quadrangular, glabrous to puberulous.

Leaves elliptic to ovate elliptic, 8-20 cm long, 2-6 cm wide, apically acuminate,

basally acute, glabrous on both the surfaces, the cystoliths dense and visible on

both the surfaces, the margins undulate or shallowly crenate; petioles 0.5-2 cm
long, glabrous to sparingly puberulous. Inflorescences in axillary peduncled

cymes, the peduncles subquadrangular, to 13 cm long, glabrous, often with

flowers in the forks; bracts subtending the flowers lanceolate, 2-16 mm long, 1-2

mm wide, those subtending the branches of the inflorescence somewhat larger,

all glabrous; pedicels 1-3 mm long, glabrous. Flowers with the calyx campanu-
late, 7-9 mm long, coalesced for ca. % of its length, the lobes subulate to sub-

ulate linear, of unequal lengths, 2-4 mm long, sparingly puberulous, the mar-

gins minutely ciliolate; corolla red, to 4 cm long, sparingly puberulous, the tube

salverform, to 3 cm long, 2 mm wide at the base, 6.5 mm wide at the mouth, the

lobes oblong, ca. 10 mm long, 5 mm wide, apically rounded; stamens exserted,

the anthers 3 mm long, 1.5 mm broad, short spurs ca. 0.25 mm long at the base

of each cell, the filaments glabrous; ovary glabrous, the style puberulous.

Capsules clavate, 14 mm long, 4 mm broad, the stipitate base 4-5 mm long,

glabrous, 16-seeded; seeds reddish brown, lenticular, 3 mm broad.

This species is found in moist, often shady areas in forests and tliickets, often

along streams. It ranges from Panama to the West Indies, Colombia, Vene-

zuela, Brazil and Peru. The capsule and seed descriptions were obtained from

Leonard (1953).

DARiEx; Pucuro, 70 111, Moii 6- Gentry 4244 (MO).
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10. Ruellia malacosperma Greenm., Proc. Amer. Acad. Arts 34: 572. 1899.

TYPE: Mexico, Prin<ije 6806 (location unknown, not seen).

Herbs to 50 cm tall; stems subquadrangular, glabrous to sparingly pilose.

Leaves narrowly elliptic, 5-13 cm long, 1-3 cm wide, apically acute or obtusish,

basally attenuate, both the surfaces glabrous or sparingly pilose along the costa

and the basal margins, the cystoliths dense and conspicuous above and beneath,

the margins entire or undulate; petioles to 2 cm long, sparingly long pilose.

Inflorescences axillary, in once or twice dichotomously branched cymes, the

peduncles to 8 cm long, glabrous, bearing conspicuous cystoliths; bracts linear,

ca. 1 cm long, 1.5 mm wide at the base, uppermost smaller, all glabrous. Flowers

with pedicels 5-15 mm long; calyx 13-15 mm long, divided nearly to the base,

the segments subulate, 1.25 mm wide at the base, the margins sparingly glandu-

puberulous; corolla purpl

funnelform

the limb 4 cm broad, the lobes oval, ca. 1.5 cm in diameter; stamens included.

Capsules narrowly clavate, 2.5-3 cm long, 6 mm broad, glabrous; seeds 8-20,

discoid, ca. 3 mm in diameter, silky with white, appressed hairs when dry,

mucilaginous pilose when wet.

This species is cultivated through much of the American tropics as it is in

Panama.

PANAMA: Near the road from Calzada Larga at the "Maria Henriquez" dwellings, Villa-

mil 17 (MO).

11. Ruellia metallica Leonard, Publ. Field Mus. Nat. Hist., Bot. Ser. 18: 1253.

1938. type: Costa Rica, Cook «^ Doyle 456 (US).

Suffrutescent herb, erect to 1 m high; stem (luadrangular, glabrous or pilose

at the angles. Leaves elliptic to elliptic ovate, to 15 cm long and 6.5 cm wide,

apically acuminate and often curved, basally attenuate, glabrous above, sericeous

beneath along the costa and the veins, the lower surface with a metallic sheen,

rplish

//

in small clusters of 3 or 4; bracts small, linear to 7 mm long, the bractlets

smaller, triangular to ca. 2 mm long, puberulent. Floivers sessile, pink, or lilac;

calyx to 8 mm long, glabrous except for scant puberulence along the margins of the

lobes; corolla to 2.5 cm long, puberulent, narrow portion of tube to 1.1 cm long

and 1.5 mm wide, the expanded portion obconical, 6 mm wide at the throat, the

limb to 2 cm across, the lobes suborbiculate, to 7 mm in diameter; stamens

included, glabrous. Capsules clavate to 1 cm long, 3 mm wide, minutely

puberulent; seeds 2, ovate, ca. 2.8 mm long.

This species occurs in rain forests and wet thickets of Nicaragua, Costa Rica

and Panama.

The variation in leaf coloration is pronounced and some specimens

display the metaUic sheen on the underside of the leaves while in others this is
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lacking, and there may be a dark, purplish coloration on the upper surface in-

stead. Possibly this is due to variations in habitat.

I30CAS DEL TORO: Island Potrero, Dunhp 461 (US). Water Valley, Wedd 588, 667, 919
(all MO). Cliiriqui T.agoon, Wedcl 1039, 2713 (both US), canal zone: Barro Colorado
Island, Croat 8642 (MO), cocle: Boca del Toabre at confluence of Rio Toabrc and Rio
Code del Norte, advanced rain forest, Lewis et al. 5525 (MO), colon: Ridge top, 1-3 miW of Portobelo, Gentiy 1749 (MO). Rio Guancbe, 1-4 km upstream from Portobelo Road,
tropical wet forest, 0-100 m, Gaiiry 8788 (MO). Forests of Portobelo, 5-200 m, Maxon 5755
(US). nARiEN: Cloud forest, Cerro Campamento, S of Cerro Pirre, Duke 15602 (DUKE, US).
provinc:e unknown: Western Panama, eaeao nlnnfation fifnrl- 34 5 I \l<i)

12. Ruellia nudiflora (Engelm. & Gray) Urb. var. puberula Leonard, J. Wash.
Acad. Sci. 17: 517. 1927. type: Guatemala, Beam 6318 (US, not seen).

R. pttheruh (Leonard) Tharp & Barkley, Am. Midi. Nat. 42: 17.

Herbs, erect, 9-21 cm high; stem quadrangular, tomentosc especially toward
the apex, sometimes pilose glandular. Leaves oblong spatulate, to 4.5 cm long

and 2.2 cm wide, apically obtuse, basal ly attenuate, decurrent on the petiole,

densely pilose on both surfaces in a mixture of long and short hairs, entire;

petiole to ca. 1 cm. Inflorescences in axillary, paired cymes with a flower in

the fork; peduncle to 4 cm long, densely pilose glandular with longer pilose

hairs interspersed among minute, glandular hairs; bracts obk)ng to 7 mm long

and 1.3 mm wide, tomentosc; bractlets oblanceolate to 5 mm long; pedicels to

1 cm, pilose glandular. Flowers cream colored in bud, lavender when open;

calyx to 1 cm long, densely pilose glandular, lobes linear and keeled, 1 mm wide
at tlic base; corolla to 4 cm, puberulent inside and out, the narrow portion of

tube to 12 mm long and 2.5 mm in diameter, broadly expanding at the throat to

15 mm across at the mouth, the limb to 3 cm across, the lobes suborbiculate to

1.3 cm in diameter, the margins undulate to entire; stamens included, glabrous.

Capsules to 1.7 cm long, elliptic, 4 mm broad at the broadest point, 1 mm wide
at the base, puberulous; seeds suborbicular, flattened, ca. 2 mm in diameter, 12

per capsule.

Found in dry savannas and pastures, this species survives burning and is

then conspicuous for its showy flowers which appear close to the ground after

growth is resumed. The fruit description was obtained from Brenes 12547 (F),

Costa Rica.

CANAL ZONE: Aiicon Hill, Greennuin ir Greenmun 5117 (MO). c:cx:ii: Weedy field near
Santa Clara Beaeh, Croat 9601 (MO), los santos: Mona^re bcaeh road, ea. 2 mi from Ix-ach
in dry savanna, Lewis ct al 1687 (Dl^KE, MO), paxama: Between Chepo and El Llano,
Croat 14488 (MO).

13. Ruellia paniculata L., Sp. Pi. 2: 635. 1753. type: Jamaica, Herb. Linn.

(not seen).

IIer])s or suffrutescent plants to 1 m tall; stems erect, ascending or pro-

cumbent and rooting at the nodes, subquadrangiilar, younger stems glandular

puberulous, older portions glabrous. Leaves ovate to elliptic, 3-10(17) cm
long, 1.5-4(6.5) cm wide, apically obtuse to acute, basally abruptly attenu-
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iiate, puberulous to glandular pubescent above, puberulous to hispidulous be-

neath, the cystoliths prominent on both the surfaces; margins undulate to cre-

5-4 Infl

dichotomously branched, divergent or ascending, the branches glandular pu-

berulous; bracts leaflike, glandular puberulous; floral bracts linear elliptic, 4-8

mm long, 1-2 mm wide, glandular puberulent. Flowers with the calyx 1-1.5 cm

long, glandular puberulent, the segments linear subulate, unequal; corolla blue,

finely puberulous, 3^ cm long, the lobes oval, 6-7 mm long, 5 mm broad, the

limb 1-1.5 cm across; stamens slightly cxserted. Capsule cylindric, 10-13 mm
long, 2 mm in diameter, erect, apically attenuate, glabrous to sparingly puberu-

lous toward the tip; seeds 8, flat, ovoid, 2 mm long, 1.5 mm wide, rimmed with

mucilaginous hairs when wet.

Ranging from Mexico to northern South America, this species usually grows

in dry, disturbed habitats at elevations of sea level to 200 m. No Panamanian

collections of this species have been observed, but it is assumed that it grows

there since it has been collected in adjacent areas of Costa Rica and Colombia.

COSTA RICA: Canas, Guanacaste, Daubenmirc 682 (F).

Ruellia pittleri Lindau, Bull. H
Rica, Pittier 6743 (G, not seen).

655. 1897. type: Costa

d

sparingly puberulous. Leaves elliptic to elliptic obovate, to 18.5 cm long and

5 cm wide, apically and basally attenuate, glabrous on both the surfaces or

sericeous on the costa beneath, cystoliths prominent and dense on both the sur-

faces, ca. 0.5 mm long; margins entire to crenulate; petioles to ca. 1 cm long.

Inflorescences in axillary panicles, the peduncles to 18 cm long, quadrangular,

glabrous to sparingly puberulous; pedicels 3-10 mm long, glabrous; bracts

linear to spatulate 3-8 mm long, the bractlets subulate ca, 1 mm long. Flowers

with the calyx lobes linear, ca. 4 mm long and 0.5 mm wide at base, glabrous to

sparingly puberulous; corolla mauve, funnelform, tube 15-20 mm long, 2 mm
wide at base, 8 mm wide at the mouth, puberulous outside, sparingly villous

at the throat, the lobes suborbicular, ca. 5 mm long and 5 mm across, mostly

glabrous; stamens included; ovary and capsule glabrous. Capsule clavate, to

1.5 cm long, ca. 5 mm wide at the widest point, 1.5 mm wide at the base; seeds

4, orbicular, flattened, 3 mm in diameter, reddish brown.

This species is found in dense wet forests and thickets and along trails in

such habitats in Costa Rica and Panama,

cniRiQui: Secondary forest along Quebrada Punta de Piedra, 2 mi SW of Puerto Armu-

elles, 0-100 ni, Croat 22446 (MO). Burica Peninsula, disturbed area above Quebrada Yerba-

zales, 200 m, Croat 22600 (MO). Burica Peninsula, near Balsa, 12 mi S of Puerto Armuelles,

Licsner 189 (MO), colox: Near Rio Guanche, Dressier 4057 (US). Semiswampy floodplain

near bridge over Rio Buenaventura, near Portobelo, Foster 1698 (DUKE). Along Rio Fato,

10-100 m, Pittier 3900 (US), dahiex: Paya, Rio Paya, trail between Paya and Payita, Stern

et al. 355 '(US).
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15. Ruellia praeclara Standley, Field Mils. Publ Colombian Mus., Bot. Ser. 4:

263. 1929. type: Panama, Cooper 216 (F, holotype; NY, isotype).

Shrub to ca. 2 m tall; stem quadrangular in younger portions, terete below,

glabrous when old, glabrous to sparingly appressed pilose when young, grooved.

Leaves elliptic to elliptic oblanceolate, to 30 cm long, 9 cm wide, apically acumi-

nate, basally attenuate, glabrous to sparingly strigose at the costa above, ap-

pressed pilose beneath, mostly at the costa and the veins, the cystoliths dense

and prominent on both the surfaces, the costa and the veins raised and prominent

beneath, the margins crenate to undulate; petioles to 3 cm long, glabrous to

sparingly strigose; pedicels axillary, solitary; bracts linear to 3 cm long, 2 mm
wide, apically acute, sparingly sericeous. Flowers with the calyx segments

linear, to 3.5 cm long, 1.5 mm wide, sericeous and with numerous shorter

glandular hairs; corolla white, to 10 cm long, puberulous glandular, the tube

funnelform, to 9 cm long, 3 mm broad basally, expanding to 9 mm wide at the

mouth, curved to one side, the lobes orbicular, ca. 2 cm in diameter; stamens

included, the filaments glabrous, the anthers 5 mm long; ovary pilose, the style

hispidulous. Capsules not seen.

This species is found in rain forests at lower elevation of western Panama.

BOCAS DEL TORO: Region of Aliuirante, Buena Vista, Cooper 216 (NY); Wedel 423 (MO).
colon: 2-3 mi up the Rio Cuanche, lowland rain forest, ca. 10-20 m, Kennedy & Foster
2152 (MO).

16. Ruellia tonduzii Lindau, Pittier, Primit. Fl. Costaric. 2: 302. 1900. type:

Costa Rica, Tonduz 6778 (B?, not seen).

Erect herbs to 35 cm high; stem quadrangular above, the younger portion

pilose, glabrous below, the cystoliths prevalent in quadrangular portion. Leaves

elliptic, 8-12 cm long and 3.0-5.5 cm wide, apically acuminate, basally acute,

glabrous except for strigose pubcrulence along the costa and the veins beneath,

the cystoliths numerous but narrow, visible on both the surfaces, margins entire

to shallowly crenate; petiole 1-2 cm long. Infloreseenees a dichasium on a

peduncle to 11 cm long, the peduncle quadrangular, slightly winged, puberulous;

pedicels to ca. 5 mm long; bracts oblong linear to ca. 10 mm long and 2 mm wide;

bractlets linear subulate, ca. 2 mm long. Fhncers with the calyx and pedicel

glabrous to sparingly puberulent, the lobes ca. 3 mm long; corolla mauve, funnel-

form, to 2.5 cm long, puberulent, the lower half of the tube narrow, 1.5 mm wide,

the upper half narrowly campanulate, 7 mm wide at the throat, the lobes sub-

orbiculate, ca. 4 mm wide; stamens included; style 12 mm long, sparingly

puberulent. Capsule clavate, ca. 15 mm long, 3 mm wide, pointed at the apex

and narrowed at the base, glabrous; seeds 8, flat, orbiculate, glabrous, 1.5 mm
in diameter.

This species is found on flood plains of rivers and low hills of Pacific coast

areas in Panama and Costa Rica.

Corolla and seed meastu'cments were made from Costa Rican specimens:

Dodge ir Goerger 9878, 10023 (both F); Raven 21588 (F).
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CHiRiQui: Puerto Amiuelles, 0-75 m, Woodson 6- Schery 853, 898 (both MO), colon:

Rio Cuanche, 1-4 km upstream from Portobelo Road, tropical wet plants, 0-100 m, Gentry

8768 (MO), darien: Ca. 10 mi S of El Real on Rio Pirre, Duke 5412 (MO).

17. Ruellia tubiflora H.B.K. Nov. Gen. Sp. PI. 2: 241. 1817. type: Colombia

(not seen).

17a. Ruellia tubiflora var. tubiflora

Suffrutescent herbs to 1 m tall; younger portions of the stem subquadrangular,

glabrous to pilose, densely pilose along the rounded angles. Leaves elliptic, to

10-24 cm long and 4-12 cm wide, apically acuminate, basally attenuate, glabrous

to pilose at the costa of both surfaces, often with numerous minute, reddish glands

or depressions, more numerous beneath, the cystoliths numerous though minute

above, the petioles to 1 cm long, the margins entire to slightly undulate. In-

fi 1 cm long; flowers

sessile or nearly so; bracts leafy, elliptic, to 5 cm long and 1.5 cm wide, gland

dotted, the bracteoles small, subulate, ca. 2 mm long. Flowers with the calyx to

4 mm long, gland dotted, segments lanceolate, 1-3 mm long, ca. 1 mrn wide,

sparingly puberulous; corolla funnelform, curved to one side, red or scarlet, the

tube to 5 cm long, ca. 1 cm wide at the mouth, 4 mm wide at the base, puberulous,

often gland dotted, the lobes suborbicular, 1.5 cm long, spreading, the limb ca.

3 cm broad; stamens exserted, the anthers saggitate, ca. 3 mm long. Capsules

clavate, 15 mm long, 5 mm wide, puberulous, gland dotted; seeds 8 or more,

orbicular, flattened, 5 mm in diameter, 1 mm thick, sericeous when dry.

This species is found in wet forests or thickets, generally at lower elevations

although one specimen is from a cloud forest in Darien above 2,500 ft elevation.

COLON: In shade along rocky coast, Carrote, ca. 10 km NE of Portobelo, D'Arcy 4001

(MO). Santa Rita Ridge, Dwyer ir Gentry 9371 (MO), darien: Cerro Pirre, 2500-4500 ft,

Duke i^ Elias 13785 (MO), panama: Taboga Island, Machride 2802 (US).

17b. Ruellia tubiflora var. tetrasticantha (Lindau) Leonard, Contr. U.S. Nat.

Herb. 31: 91. 1951.—Fig. 28.

R. tetrasticantha Lindau, Pitt. Primit. Fl. Costaric. 2: 300. 1900. type: Costa Rica, Tonduz

9984 (B?, not seen).

typ

15-20 cm long and 6.0-10.5 cm wide, its greater height up to 1.5 m and larger

corolla to 8 cm long.

This variety is found in wet forests or thickets generally at lower elevations of

Costa Rica, Panama and Colombia (Leonard, 1958).

Region of Almirante, Cooper 109 (NY). Chiriquicito to 5 mi S alongBOCAS
„_ _ _ Wedel

I
2172^ (MO). Fish Creek Hilfs, Wedel

800-1000 m, Allen 2254 (US). 8 mi S

Rio Guarunio, Lewis et al 2036, 2104 (both MO).
1635 (MO). Chiriqui Lagoon, Chiriqui Trail, Wed
2422 (MO), cocle: Hills N of El Valle de Anton

of El Valle, Gentry i^ Dwijer 3584 (MO). Beyond La Pintada, 400-700 m, Hunter b- Allen

557 (MO), colon: Santa Rita Ridge E of Transisthmian Highway, tropical wet forest, 300-

500 m, Gentry 6549, 6597 (both MO). Santa Rita Ridge Road 4 mi from Transisthmian High-

way to Agua Clara weather station, 500 m, Gentry et al 8852 (MO). Along road into Santa
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Figure 28. Ruellia tuhiflora var. tctrasiicantho (Lindaii) Leonard. Habit (x%). [After
Wedel 2172 (MO).]
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Rita, E of Agua Clara rain gauge, Kennedtj 2757 (MO). Santa Rita Ridge, Smith ir Smith

3432 (US). Lumber Road about 8 km NE of Santa Rita along ridge, ca. 650 ft, Wilbur ir

Weaver 10851 (DUKE), darien: Cerro de Caragara, Sambu basin, Pittier 5602 (US).

28. SANCHEZIA

Sanchezia Ruiz & Pavon, Fl. Pemv. Chil. Prodr. 5, pi 32. 1794. type: Not

designated.

Erect herbs or shrubs, mostly glabrous. Leaves with numerous cystoliths on

both the surfaces, glabrous. Flowers solitary or fascicled, usually large and showy,

yellow, orange or red, fascicled flowers subtended by bracts which are often

large, partly connate and showy; calyx 5-mcrous; corolla tube cylindric, 5-merous

with equal lobes; stamens 2, usually exserted, the anthers 2-celled, mucronulate at

the base, puberulous, the staminodes 2. Capsule oblong, 6-8 seeded; seeds

orbicular.

About 30 species, all native to tropical America and mainly confined to wet

forest of the northern Andes comprise this genus. Since they are attractive, they

have been widely planted and many have escaped from cultivation.

1. Sanchezia pennellii Leonard, J. Wash. Acad. Sci. 16: 488. 1926. type: Co-

lombia, Pennell 3798 (US).—Fig. 29.

Herbs to 2 m high; stems 4-sided with round angles, glabrous. Leaves elliptic

to rounded obovate, to 25 cm long and 14 cm wide, acuminate at the apex,

the base attenuate, glabrous, the margins crenate. Inflorescences in terminal

spikes, compact fascicles of 6-8 sessile flowers in the axils of the bracts; bracts

to 5 cm long, loosely enclosing the flowers in the connate bases, 2-lobed, 3-

3.5 cm wide, the apex acute, red, glabrous, with numerous cystoliths; bractlets

to 3.5 cm long and 1 cm wide, elliptic to obovatc, acute to obtuse at the apex.

Flowers with the sepals obovate to 20 mm long, the outer 3 longer, to 5 mm
wide, the inner 2 shorter, to 4 mm wide, all obtuse at the apex, glabrous; corolla

yellow to orange, tube to 5.5 cm long and to 8 mm wide at the throat, lobes 3 mm
wide, obtuse; stamens with the filaments exserted ca. 8 mm beyond the corolla

tube, the filaments pilose, the staminodes to 2 cm long; style to 5.5 cm long.

Usually found on banks of streams and along roads and trails in wet forests

and common in banana plantations, this species occurs in Colombia and Peru.

DAmEX: Trail between Pinngana and Ya\'iza, 15 m, Allen 269 (MO). Yape, Rio Tuira,

AUeii 4300 (MO). Rio Pirre, Croat ir Porter 15494 (MO). Road from El Real to Pinogana,

Duke 4897 (MO). Panamerican Iliglnvay between Peru and Rio Punusa, Duke h Dwyer
5390 (MO). Rio Pirre, old forest 10 mi S of El Real near "Dos Bocas," Foster 2274 (DUKE).

Pucuro, 70 m, Mori ir Gentry 4248 (MO). Forests around Pinogana, Pittier 6527 (US), san

BLAS: Hydro Camp Cuadi on Rio Cuadi, freshwater Riparian forest, Duke 15457 (DUKE).

29. STAUROGYNE

Staurogyne Wallich, Pi. Asiat. Rariorcs 2: 80, pi. 186. 1831. type: S. argenta

Wall.

Herbs or shrubs; stems, erect, ascending, or repent, terete or subquadrangular,

glabrous or pubescent, hairs often glandular. Leaves usually petiolate, entire.
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Figure 29. Sanchczia pennellii Leonard.—A. Habit (xVa). [After Croat ir Porter
15494 (MO).]—B. Anther (xSVo). [After Foster 6 Lowenbach 2274 (MO).]

Floivers sessile or short pedicellate, few to many, in terminal or axillary spikes

or racemes; calyx deeply 5-segmented, posterior segment oblong, usually con-

spicuously longer and broader than the others; corolla usually red, purple or

yellow, cylindrical, bilabiate, the upper lip 2-lobed, the lower lip 3-lobed, the

lobes rounded; stamens 4, didynamous, usually included, a staminode usually

present between the posterior pair, the anthers 2-celled, the sacs subequal,

rounded. Capsules oblong, obtuse, seeds borne the entire length, retinacula

absent; seeds numerous, minute, subglobose.
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This is a genus of ca, 80 species distributed in New and Old World tropics,

especially Western Malaysia.

1. Staurogyne agrestis Leonard, J. Wash. Acad, Sci. 27: 400. fig. 7. 1937. type:

Panama, Standleij 31936 (US).—Fig. 30.

Herbs to 30 cm tall; stems erect or decumbent, sometimes rooting at the

lower nodes, the stems terete, pilose or subtomcntose. Leaves elliptic to ovate,

to 3.5 cm long, 1.5 cm wide, especially acute to obtuse, basally attenuate, spar-

ingly pilose on both the surfaces, the cystoliths absent, the margins serrulate;

petioles to 10 mm long, pilose. Inflorescences in terminal and lateral spikes to

8 cm long, 1 cm wide, the peduncles pilose, the rachises glandular pilose; bracts

elliptic, to 8 mm long, 3 mm wide, apically acute, glandular puberulous, ciliate;

bracteoles similar, but narrowly elliptic to 1 mm wide. Fhnrers with 5-merous

calyx, the calyx segments linear to 4.5 mm long, ascending hairs to 1 mm long,

posterior segment 0.75 mm wide, other segments 0.5 mm wide; corolla light blue,

5.5 mm long, glabrous. Capsule oblong, 4 mm long, 1.25 mm wide, glabrous;

seeds oval, not flattened, 0,5 mm long, 0.25 mm wide, reddish brown.

This species grows in disturbed sites at lower elevations.

CANAL ZONE: VictoHa Fill near Miraflores Locks, Allen 1702 (MO). Summit Naval

Radio Station, Croat 14248 (MO).

30. TELIOSTACHYA

Teliostachya Nees in Mart., Fl. Bras. 9: 71. 1847. type: T. cataractae Nees.

Herbs, ascending or decumbent. Leaves ovate to lanceolate with numerous

cylindrical cystoHths, the margins entire. Inflorescences in dense spikes either

terminal or terminal and axillary, the spikes either cylindrical or ovoid; pedicels

arranged in whorls of 3-7, the lateral flowers of each whorl subtended by a

1- to 3-nerved bract: 2 bracteoles subtending the lateral flowers, 1-nerved.

Flowers with the calyx 5-merous, unequal, divided nearly to the base, the poste-

rior lobe much larger than the rest, 3-nerved, the lateral lobes 1-nerved, the

anterior lobes longer than the lateral lobes which are 1- or 2-nerved; corolla about

as long as the calyx, the tube cylindric, 2-lipped, the upper lips obtuse, emarginate

or subentire, the lower lip 3-lobed, the lateral lobes obtuse, the middle lobe

emarginate or obtuse; stamens 4, didynamous, the anthers 2-celled, unequal, the

lower cell and sometimes both basally apiculate; stigma 2-lobed, the style curved

toward the upper lip. Capsules oblong, tetrangular, acute; seeds 4, yellow,

covered with dense mucilaginous hairs when wet.

This is a genus of about 10 species with only one occurring in Panama. The

genus occurs throughout much of tropical America and in West Africa, It closely

resembles Lepidagathis, an Old World endemic genus. According to Bremekamp

(1938), it differs from Lepidagathis in that its spike is radially symmetrical

and is definitely terminal, the anterior calyx lobes are entirely free, the cells

of the anther are unequal, and the pollen grains are entirely free from reticula-

tions. Lepidagathis is characterized by a dorsal-ventral, often axillary i'nflores-
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Figure 30. Staiirogyne agrcstis Leonard. Habit (x%o). [After Croat 14248 (MO).]

ccnce, anterior calyx lobes at least partly united at the base, the equal anther
cells, and finely reticulate pollen grains.

1. Teliostachya alopecuroidea (Valil) Nees, in Mart., Fl Bras. 9: 72. 1847

Fig. 31.

RuclUa alopecuroidea Vahl, Eelog. Amer. 2: 49. 1798. type: West Indies, Ryan 22196 (C,
not seen, photo US).

Lepidagathis alopecuroidcs (Vahl) R. Br. ex Criscb., Fl. Brit. W. L 453. 1864.

Herbs to 25 cm high; stems quadrangular, often branched, decumbent or

ascending, often rooting at the lower nodes, pilose at the angles. Leaves ovate to



1978] DURKEE^FLORA OF PANAMA (Family 177. Acanthaceae) 273

Figure 31. Teliosiachija alopccKwidea (Vahl) Nees.—A. Habit (x%o). [After Croat

9244 (MO).]—B. Calyx (x4yo), [After Croat 7967 (MO).]

ovate elliptic, 2.5-8 cm long and 1.2-3.2 cm wide, apically acute to acuminate,

basally attenuate, sparingly pilose above and mainly restricted to the veins

beneath, numerous cystoliths more prominently displayed above, entire. Inflores-

cences in dense terminal or axillary spikes to 5 cm long and 1.3 cm wide;

flowers in sessile whorls of 3; one bract subtending each whorl and one sub-

tending each lateral flower, obovate oblanceolate, 5 mm long, 1.5 mm Made,

apically caudate, basally acute, thin and translucent with the veins prominent,

1- to 3-nerved, transparent when wet, the margins ciliate, the bracteoles sub-

tending the central flower lacking bracts; 2 bracteoles subtending each lateral

flower, lanceolate linear, to 5 mm long and 0.4 mm wide, translucent with

prominent veins, 1-nerved, cihate. Flowers with the calyx 5-merous, unequal, the

anterior pair of segments lanceolate, to 5 mm long, the lateral pair of segments

linear, to 3 mm long, the posterior lobe obovate to 6 mm long and 2.6 mm wide, all
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the lobes venose and ciliate; corolla white to violet, tubular, to 3.5 mm long

and 0.6 mm wide, orbiculate lobes ca. 0.7 mm wide; stamens barely exserted.

Capsules oblong tetrangular, apically puberulous; seeds 4, yellow lenticular, oval,

basally oblique, pilose when dry, hairs densely mucilaginous when wet.

This species occurs in moist areas along trails in rain forests, in thickets

and in fields. It ranges through Brazil, British Guiana, Colombia, French Guiana,

Peru, Trinidad, and Venezuela and extends into Central America and the West
Indies.

CANAL ZONE: Stream bank in rain forest. Fort San Lorenzo, Dtirkec ct al. 71-125 (MO).
Drowned forest of Quebrada Culebra, 70 m, Stetjermark 17214 (MO), uakro colohado is-

land: Croat 7319, 7813, 7967, 9244, 13987 (all MO); Ehinger 283 (MO); Netting 19 (MO).
cocLE: La Mesa in cloud forest, Croat 13352A (MO). Rain forest at summit of Cerro Pilon

above El Valle de Anton, 2700 ft, Dwijer et al. 4494 (MO). Advanced secondary rain forest,

Boca del Toabre at confluence of Rio Toabre and Rio Code del Norte, Lewis et al 5486
(MO). Western slopes of Cerro Pajita in the crater of El Valle de Anton and ca. 3 mi N of

El Valle, 650 m, Wilbur et al 15675 (DUKE). Panama : Cerro Campana, 850 m, Maas Ir

Dressier 752 (MO), veraguas: Santa Fe, Allen 4402 (MO). El Embalsadero, 8 mi W of

Santiago, Tyson 6092 (MO).

31. TETRAMERIUM

Tetramerium Nees in Benth., Bot. Voy. Sulphur 147. 1846, nom. cons. Not
Tetrame type: r. polystachyum Nees. typ. cons.

Herbs, sometimes suffrutescent; stems erect or declining, much branched,

pubescence often arranged in two opposite lines, the old bark often exfoliating.

Leaves linear to ovate, entire, glabrous or pubescent, sessile or petiolate. In-

florescences in terminal, 4-sided spikes; bracts opposite, 4-ranked, conspicuous,

often closely imbricate with cuspidate apex; pedicels 2 per bract. Flowers with

the calyx 4-5-merous, equal, the segments ciliate; corollas funnelform to tubular,

the lower lip entire, the upper lip 3-lobed, the lobes about equal; stamens 2,

included in the entire lower lobe, the anther cells slightly unequal. Capsules

clavate, apiculate, 4- or 2-seeded; seeds flattened, papillate or muriculate.

There are approximately 25 species in this genus, which ranges from southern

United States to Colombia and Ecuador,

1. Tetramerium hispidum Nees in DC, Prodr. 11: 468. 1847. syntypes:

Mexico, Ehrenherg 1072 (B?, not seen); Allaman (G-DC, not seen); Parkin-

son (K, not seen); Linden 191 (K, not seen); Bejar (K, not seen).

—

Fig. 32.

Repent herbs, upright portions to ca. 30 cm high; stems terete, pilose when
young. Leaves ovate to 7 cm long and 4.3 cm wide, apically acute to acuminate,

basally rounded to subcordate, sparingly strigose on both the surfaces, numerous
cystoliths visible on both the surfaces, entire; petioles to 2.5 cm long, sparingly

pilose; some specimens with the leaves also with more numerous small leaves

only 2.5 cm long and 1.1 cm wide, and no gradation between these sizes, other

specimens with no large leaves. Inflorescences terminal to 11 cm long, 1.5 cm
wide, the bracts clearly 4-ranked, imbricate, to ca. 13 mm long and 8 mm wide,

ovate, apically cuspidate, typically curved outward, basally obtuse, sericeous on
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Figure 32. Tetramerium hispidum Nees.—A. Habit (X%o). [After Allen 120 (MO).]

B. Habit (X%o). [After A//6'n 1285 (US).]

both surfaces, ciliate, each bractlet svibtending 2 flowers, 2 bracteoles, subulate to

ca. 3 mm long, hirsute. Flowers with 4-merous calyx, the lobes equal, subulate^ to

ca. 2.5 mm long, hirsute; corolla white, bilabiate, the tube narrowly funnelform,

slightly curved, 6.5 mm long, 1 mm wide at the throat, 0.5 mm wide at the base,

the lower lip entire, obovate, 6 mm long and 3 mm wide at widest point, apically

rounded, the upper lip 3-lobed, the lobes about equal, obovate, 6 mm long, 2.5 mm
wide, apically rounded, all parts of the corolla glabrous; stamens exserted,

attached to the base of the lower lip, the filaments to ca. 5 mm long, glabrous,
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tlie cells of anther slightly unequal, light blue. Capsule cla\'atc, 5 mm long,

2 mm wide at widest point, 0.5 mm wide at the base, the surface puberulous,
containing 2 seeds; seeds suborbiculate, ca. 1.2 mm in diameter, surface papillate.

This species is found along roadsides, trails and other disturbed sites through-
out tropical America.

CANAL ZONE: Balboa, Standley 32111 (US), cocle: Banks of Rio Grande, Burch et al.

1170 (US). Penononie, 50-1000 ft, Williams 176 {\Y, US), iierhf.ha: La Avena to out-
.skirts of rose, 200 ft, Burch et al 1283 (US), panama: Taboga Lsland, Allen 120 (MO),
1285 (US); Durkee 71-160 (MO); Machride 2789 (US); Standley 27042, 27866 (both US .

32. THUNBERGIA

Thunbergia Retz., Physiogr. Salsk. Ilandl. 1(3): 163. (1780). type: T. capen-
sis Retz. nom. cons, not T. immtin, Kongl. Vetensk. Acad. Ilandl. 34: 288.

tab. 11. 1773 (Rubiaceae) nom. rejic.

Herbaceous vines or shrubs. Leaves hastate, rhomboid or ovate. Flowers
large, peduncled, borne singly in axils or in terminal racemes; bracts 2, foHaceous,
large; calyx short, cupuliform, truncate or toothed; corolla 5-merous, funnelform;
anthers 4, didynamous, attached near the base of the corolla tube, anthers with
an apiculate connective; ovary fleshy, the style apically dilated; ovary basally

subtended by a conspicuous fleshy nectary (rounded, entire disc). Capsule
basally globose extending abruptly into a flattened beak; seeds 2 in each cavity,

semiglobose, borne on papilliform funicles.

This genus is chiefly African. Those species found in the ncotropics are either

under cultivation or have escaped from cultivation.

TJiunhergia alata is so thoroughly established in some regions that it appears

to be native.

a. Petioles winged; flowers orange or yellow often with a dark purple throat; rarely
white 1 . T. alata

aa. Petioles not winged; flowers not colored as above.
b. Erect shrub; leaves small, to around 5.5 cm long 2. T. crccta

bb. Vine; leaves to more than 5.5 cm long.

c. Calyx bearing ca. 12 slender, subulate teeth; corolla tube 2.5 cm long or
less, pure white 3. T. fradians

cc. Calyx annular; corolla tube 3-4 cm long, blue or lavender with yellow
throat 4. T. grandiflora

1. Thunbergia alata Bojar, Sims, Bot. Mag. 52: pi 2591. 1825. type: Crown
from seeds procured in Mauritius (not seen).

Herbaceous trailing or climbing virw with strigose hairs. Leaves deltoid to

deltoid ovoid, 4.5-6.5 cm long, acute at the apex, the margins undulate, hastate to

cordate at the base, the upper surface sparingly strigose, the lower surface

hirsute; petioles winged, to 6.5 cm long. Inflorescences with the peduncles mostly

longer than the petioles; bracts deltoid ovate with acute tips, hirsute. Flowers

witl 5-2

depressed globose with a stout, flattened, subulate beak ca. 1 cm long, hirsute.
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This species is found in fields, along trails, edges of thickets, gardens, and

open waste places in general. It occurs in tropical America, southern and eastern

Africa, Hong Kong, Guam, Amboina, the Philippine Islands.

CANAL ZONE: Seconduvy tropical moist forest, much of it brushy, and roadside at end of

"abandoned'^ road C-29, 6 km E of Camboa, 160-190 m, Ncc 8971 (MO), cocle: El Valle

de Anton, Rio Indio trail, 500-700 m, Himter ir Allen 32b (MO).

2. Thunbergia erecta (Benth.) T. Anderson, J. Linn. Soc, Bot. 7: 18. 1864.

TYPE: Africa^ Vogel (not seen).

A shrub to 3 m tall; younger stems quadrangular, winged, glabrous. Leaves

ovate to subrhombic, to 5.5 cm long and 2,8 cm wide, apically attenuate, basally

acute, glabrous on both the surfaces, the margins entire to slightly undulate;

petioles to ca, 5 mm long, glabrous. Inflorescences axillary, the peduncles borne

singly, to 2.3 cm long, glabrous; bracts oblong ovate, 1-2 cm long, 5-8 mm
wide, apically acute, basally obtuse, glabrous to minutely puberulous at the

apex. Flowers with the calyx reduced to 10-12 teeth ca. 1 mm long; corolla all

white or deep violet with a white or yellowish throat, 3 mm wide at the base,

the lobes equal, suborbicular, ca. 1.5 cm across, glabrous; cells of the anthers

unequal, the base and the margins of the anther cells puberulous.

Tliis is a cultivated shrub that has escaped, and is naturalized. It is found

along roadsides, trails and in gardens.

CANAL ZONE: Ilospital grounds, Ancon, 20-80 ni, Pittier 2736 (US), barro Colorado
ISLAND: Croat G918 (MO), trovixce unknown: Cultivated shrub, Paul 346 (US).

3. Thunbergia fragrans Roxb., PI. Coromand. 1: 47. 1795. type: Collected

at Samulcotahj India, collector and specimen unknown.

T. voluhilis Pers., Syn. PL 2: 179. 1806. type: India (P-JU, not seen).

Herbaceous climbing or twining vine; steins strigose, subquadrangular. Leaves

ovate to ovate lanceolate, 5-10 cm long, 2.0-5.5 cm wide, chartaceous, the

margins undulate, hastate to cordate at the base, the tips acuminate, strigose on

both the surfaces; petioles slender, 2-3 cm long. Inflorescences with the peduncle

borne singly, axillary, to 5 cm; bracts deltoid ovate, 1.5-2.0 cm long, 5-8 mm
wide, the tip acute attenuate, the base rounded. Flowers with the calyx with 15-

20 subulate teeth; corolla white, tlie tube 2.0-2.5 cm long, the lobes crenate, nearly

as long as the tube. Capsule depressed globose, tipped by a stout flattened,

subulate beak 1.0-1.5 cm long.

Occurring on roadsides, thickets, waste places in general, this species is

naturalized after cultivation. It is found in tropical regions throughout most parts

of the world,

Leonard (1951) reports that although this species is termed T. frag^rans there

is considerable disagreement about whether the flower is actually fragrant.

Some find it so, others only at certain times of the day and still otiiers fail to detect

any odor.
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liOCAS DEL TORO: Chiriquicito to 5 mi S along Rio Guarumo, Dwifcr 2125 (DUKE).
Chiriqui Lagoon, Isla Colon, Wedtd 2927 (MO). Old Bank Island, Wcdel 2091 (MO). Chan-
ginola, Lewis et al. 918 (MO), caxal zone: collector unknown (MO), herhkra: Ebinger
1039 (MO). LOS SANTOS: Rio Tonosi, vicinity of Tonosi, Lewis et ah 1585 (MO).

4, Thunbergia grandiflora Roxlx, Hort. Beng. 45. 1914; FL Ind, 3: 34. 1832.

TYPE: India, collector and specimen unknown.

—

Fig. 33.

TYPE

Suffrutcscent climbing or twining vine; tips of stem quadrangular, young
stems strigose. Leaves ovate to ovate hastate, 8-16 cm long, 3.0-13.5 cm wide,

acuminate at the tip, chartaceous, scabrous on both the surfaces, hastate or

rounded at the base, often coarsely toothed or lolled below the middle; petioles

1-5 cm long. Inflorescences in axillary or terminal racemes, the bracts irregularly

oblong, to 3.5 cm long and 2 cm wide, acuminate, striate nerved, covered with

minute dark dots. Flowers with the calyx purplish; corolla lavender with yellow

center, campanulate, the tube 3.0-4.5 cm long, lobes 3-4 cm long; base of the

exterior anther cells of the posterior stamens with rigid shaip curved spurs to

3 mm long, the anterior stamens with only one spur on each. Capsule globular,

16 mm in diameter, tipped with a stout, flattened beak about 2 cm long.

This species is distributed in forests, gardens and thickets. It is naturaHzed

in tropical regions of the world.

ROCAs DEL TORO: Chiriqui Lagoon, Old Bank Island, Wedcl 1957, 2163 (both MO).
Chiriqui Lagoon, Basthnentos "short cut," Wedel 2916 (MO), canal zone: Cultivated in

yard in Curundu, Blum ir Tyson 1072 (MO). Forest, Madden Dam, 50 ft, Lewis et al 18
(GFI, MO). Cultivated, Balboa, Standley 26988 (US).

33. TRICIIANTHERA

Trichanthera H.B.K., Nov. Gen. Sp. PI. 2: 243. in obs. 1817. tyi>e: Rtiellia

gigantea, Humboldt & BonjDland = TricJianthera gigantea (Humboldt & Bon-

pland) Necs.

Shrubs or trees. Leaves ovate to oblong, entire to undulate, numerous small

cystoliths visible on the upper surface. Inflorescences in compact terminal

panicles (or corymbs). Flotvers subtended by 2, small, triangular bractlets;

calyx 5-merous with the sepals separate, equal and mostly obtuse; corolla regular,

5-lobed, tomentose, campanulate; stamens 4, exserted, didynamous, the anthers

ciliate, with 2 equal cells rounded at the base; capsule 4-seedecl.

Trichanthera is a genus of two species ranging from Central America to

northern South America.

L Trichanthera gigantea (Ilumb. & Bonpl.) Nees in DC, Prodr. 11; 218. 1847.

Fig. 34.

Ruellia f^igantea Ilunib. & Bonpl., PL Aeq. 2: 75, pi 102. 1809. TYPt:: Colombia, Humboldt
ir Bonpland (B?, Kew, neither seen).

Shrubs or small trees to 17 m; branchlets quadrangular with rounded angles,

terminal portions brown tomentose; tlie lenticles prominent. Leaves ovate to
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Figure 33. Thunbergia fiiandiflora Roxb.—A. Habit (xIid)—B. Stamens and stigma

(X5).—C. Corolla (X%). [After Blum ir Tyson 1072 (MO).]
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FrciuRE 34. Trichanthcra gigantea (II. & B.) Necs.—A. Habit (xVa). [After Kennedy
et d. ^302 (MO).]—B. Infloresmice (xM;). [After Duke 4924 (MO).]

oblong, to 23 cm long and 10 cm wide, apically acuminate or acute, basally obtuse
or oblique, the margins entire to slightly undulate, the surfaces glabrous with the

costa of the larger leaves sparingly pilose; petioles 1.5 to 6 cm long. Inflores-

cences in terminal compact panicles, tending to be secund, to 15 cm long and
6 cm wide, light brown tomentose. Flowers subtended by two triangular bractlets

to 3 mm long; sepals 10-12 mm long, tomentose, rounded to acute at the apex;

corollas shiny yellow in the throat, brownish red in the expanded portion, 3^
cm long, glabrous at the throat, silky tomentose above, the tube 1-1.5 cm long,

the limb 2-3 cm across; lobes 3-5 cm wide, oblong to oblong ovate; ovary brown
tomentose; style 4-5 cm long. Capsules to 1.5-2 cm long, obtuse at apex, sericeous.

This species is found along roadsides, in clearings, swampy areas, forests

and thickets; it occurs from Costa Rica to Colombia, Venezuela and the Guianas.

CANAL zone: Drowned forest of upper Rio Peqneni between Salanianea IlydroRraphic
Station and Rio Boqueron, 70 m, Allen 17275 (MO). Madden Forest Road 2, Croat 8957



1978] DURKEE—FLORA OF PANAMA (Family 177. Acanthaceae) 281

(MO). Boyd-Roosevelt Highway, 5 mi W of Sabanita, Croat 14073 (DUKE, MO). Between
Rio Pacora and Chepo, Dwijer 5124 (MO). Chagrcs River, 3 mi above Camboa Bridge,

Kennedy et al 2302 (MO). Along Pipeline Road, 3.5 km NW of Gamboa, 50 m, Nee 10446

(DUKE). RARHO COLORADO ISLAND: CroQt 4632 (MO), 8528 (DUKE, MO); Dressier 3427

(DUKE, MO); Foster 1680 (DUKE, MO). cxx:le: Lower portion of valley and marshes along

Rio Anton, El Valle, 500 m, Hunter ^ Allen 385 (MO), colon: Juan Mina plantation, Rio

Chagres, 25 m, Allen 4106 (MO), darien: Bristan 124 (MO). 1-5 mi downstream from

El Real, Duke 4924 (MO). Cerro Piriaque, Duke 8110 (MO). Rio Tuira between Rio Paya

and Rio Cube, CeiUnj 4354 (DUKE, MO). El Real airport, Sexton 260, 261 (both MO).
Cerro Piriaque at 100-1000 ft, Tyson 3814 (MO), los saxtos: Tonosi, along Quebrada

Ocho Paso, a small tributary of the Rio Tonosi, Stern et al. 1834 (MO). 10 mi N of Tonosi,

Tyson et al 2948 (MO), panama: San Jose Island, Camp Valley, Johnston 679 (MO).

Index of Latin Names

Numbers in bold face t>pe refer to descriptions; numbers in roman type refer to syno-

nyms; numbers with dagger (t) refer to names incidentally mentioned.

Acanthaceae 1S5

Acanthus 156t

Adhatoda 209
carthaginensis 214

Amasonia
integerrima 185

Aphanandrium 241

lehmannianum 24 It

Aphelandra 1551, 156t, 158
arnoldii 160
aurantiaca 161
campanensis 1 62
chaponensis 162t
crenata 163
darienensis 163
deppeana 159t, 164
dolicantha 166
dukei 166
gracihs 167, 170t
haenkeana 164

hartwegiana 163t, 168
incarnata 175

laxa 169
lingua-bovis 171
pectinata 164

pilosa 172
pulcherrima 1591, 164, 172t,

seibertii 173
sinclairiana 174
terryae 175
tonduzii 176

Aphragmia 254
haenkei 254t, 260
inundata 261

Arrhostoxylum 254

fulgidum 259

—var. angustissimum 260

172

glabrum 254t

Asvstasia 177
gangetica 177
intrusa 177t

Barleria 179
discolor 179

micans 179
prionitis 179t
pyramidata 182

Belaperone 209
allenii 213
amherstiae 209t
graciliflora 218
urophylla 228
variegata 215t, 215

Blechum 181
brownei 181t, 182

cordatum 205
costaricense 181
dariense 181

panamense 182
pyramidatum 1 82

Bravaisia 184
floribunda 184t
integerrima 185

Calophanes 195
oblongifolia 195t

Chaetochlamys 185, 188t
macrosiphon 185t
panamensis 1 85

Chaetothylax 188
leucanthus 188
tocatinus 188t

Chiloglossa

glabra 220t, 220

Crossandra 156t

Dianthera 209
americana 209t
comata 216
glabra 220
pectoralis 221

Diapedium 190t

Dicliptera 190
chinensis 190t
gracilis 190
imbricata 191
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iopus 191
trifurca 191t, 193
trifurcata 193

vahliana 194
Dipedium

trifurcatuin 193

Dipteracanthus 254
gcminiflorus 260
hacnkci 261
prostratus 254t

Dyschoriste 1 95
depressa 195t
erecta 195t
Valeriana 195

Ecbolium
refractifoliuiii 223
trichotomum 227

Elytraria 197
caroliiiiensis 197t
imbricata 197
virgata 1971

Engelia 233t
Eranthemuni 156t

alatum 248t
atropurpureum 249
cordatum 249
cuspidatum 251

Fittonia 156t
Caleottia 201, 201t

gracilis 20 If

Glockeria 201

ventricosa 203
Craptophyllum I56t, 199

hortensc 199

pictum 199
Ilabracanthus 199

silvaticus 199t, 201
Hansteinia 201

gracilis 201t
reflexiflora 202
ventricosa 203, 207t

Hemigraphis 205
alternata 205
colorata 205t
latebrosa 205t

Hemisandra
aurantiaca 161t, 161

Ilcrpetacanthus 207
longiflorus 207t
panamensis 207

Ilygrophila 208
angustifolia 208t
conferta 209

guianensis 209
Hypoestes 156t
Jacobinia 209

aurea 213t, 213

crenata 217

lepida 209t
tinctoria 226

umbrosa 213

Justicia 156t, 209
adhatoda 209t, 212
allenii 213
asymetrica 227
anrea 213
brunelloides 239t, 239
callistachya 243
carthaginensis 214
chamaephyton 215
comata 216
crenata 217
gangetica 177
glabra 220, 220t
graciliflora 218
guttata 156t
imbricata 197
niacrantha 218
metallica 219
oerstedii 220
panamense 220
pectoralis 221, 223, 223t
—var. macropbyllus 223
—var. pectoralis 221

picta 199t, 199

pseudopolystachya 223
pulcherrima 158t, 172
refractifolia 223
sccunda 224
tinctoria 226
trichotonia 227
umbrosa 213
urophylla 228
variegata 215t

Kalbreyeriella 228
rostellata 228t, 229

Lepidagatliis 271t
alopccuroides 272

Leptostachya 209
virgata 209t
wallichii 209t

Louteridium 229
costaricense 231
donnell-sniithii 229t

Megaskepasnia 155t, 231
erythrochlamys 231t, 231

Mendocia 233

Mendoncala 233

Mendoncia 155t, 233
aspera 233

1

brenesii 234
cordata 234
costaricana 234
gracilis 235
hirsuta 235
lindavii 236
litoralis 236
retusa 237
tonduzii 237

Mendozia 233

hirsuta 235

Nelsonia 239
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albicans 239
brunclloides 239

Neriacanthus 241
grandiflorus 241
piirdicanus 24 It

Odontonema 242
callistachyuni 243
flagellum 244
longifolium 244
lucidum 242t
microphyllus 245
strictum 247

Onyc'hacanthus

speciosus 185

Pachystachys 156t
Pseuderantheniiim 248

atropurpureum 249
cordatum 249
cuspidatum 251
standleyi 251

Razisea 229t, 252
spicata 252t, 252

Rhytiglossa 209
cilata 209t
eckloniana 209t
origanoides 209t
secunda 224

Riibiaceae 276t
Ruellia 156t, 181t, 254

albicaulis 260
alopccuroidea 272
alternata 205
antliracina 255
biolleyi 257, 259t
blechum 182

colonciisis 258
colorata 205

cooperi 258
fulgida 259, 260t
—var. angustissinia 260

metallica 263
nudiflora

—var. fulgida 259
geiiiiniflora 260
gigantea 278t, 278

inuudata 260
leucobracteatus 261
niacrophylla 262
nialacosperma 263

—var. puberula 264
paniculata 264
pittieri 259t, 265
praeclara 266
puberula 264
tetrasticantha 267
tonduzii 266
tuberosa 254t
tubiflora 257t, 267
—var. tetrasticantha 267

xar. tubiflora 267
Sanchezia 156t, 269

pcnnellii 269
Scricographis

tinctoria 226

Staurogyne 269
agrestis 271
argenta 269t

Stcmonacanthus
niacrophyllus 262

Strobilantbes 156t
Teliostachya 271

alopccuroidea 272
cataractac 27 It

Tetramcrium 274, 274t
hispidum 274
polystachyum 274t

Tlumbergia 156t, 276
alata 156t, 276t, 276
capensis 276t
cordifolia 278
crecta 277
fragrans 277
grandiflora 278
uiontin 276t
volubilis 277

Thyrsacanthus 242
barlerioides 242t
callistachyus 243
flagellum 244
longifolius 244
strictus 247

Triclianthera 278
gigantea 278t, 278

Tubiflora 197

caroliniensis 197t
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Part IX

Family 182. CUCURBITACEAE

RiCHAISl) P. WUNDEHLIN- "'^

M
lianas, rarely shrubs or small trees; stems usually 5- to 20-sulcate or -angled.

Leaves alternate, usually petiolate, simple and entire to pinnately or palmately

lobed or palmately compound; tendrils lateral, solitary, simple or up to 5-

branched, often spirally twisted, rarely absent; estipulate. Flowers in axillary,

determinate, cymose, racemose, paniculate, or capitulate inflorescences or solitary,

unisexual or rarely bisexual, actinomorpliic; hypanthium (calyx tube) adnate

to the ovary; calyx limb usually (4-)5(-7)-lobate, the lobes imbricate; corolla

gamopetalous or polypetalous, inserted on the calyx limb, the petals or the corolla

lobes (4-)5(-7), campanulate, rotate, or salverform, valvate. Staminate flowers

with 5, free, bilocular stamens alternating with the petals (in the primitive

condition) or highly modified through cohesion and reduction (in the advanced

condition), the anthers straight to condupHcate, extrorse; pistillodium present

or absent; nectaries present or absent. Pistillate flowers with solitary pistil, the

ovary inferior or nearly so (rarely superior), the carpels primitively 5, usually 3,

the locules usually 1 with parietal placentation or sometimes 3 with axile placenta-

tion, the ovules numerous to solitary, horizontal, pendulous or ascending, ana-

tropous, often surrounded by pulp, the styles 1 or 3, terminal, united or rarely

free, with as many branches or stigma lobes as carpels, each branch sometimes

bilobate or bifurcate. Fruit a berry with a soft or hard pericarp (pepo) or

dry, indehiscent or sometimes valvate or porate; seeds often compressed, some-

times winged, the testa multilayered, the cotyledons large, the embryo straight,

the endosperm absent.

The Cucurbitaceae is a family of 90-126 genera and 140-1,280 species. The

family is widely distributed in both the Old and New W^orld tropics and

^Assisted by National Science Foundation Grant DEB77-04300 (W. C. D'Arcy, principal

investigator).
^ Department of Biology, University of South Florida, Tampa, Florida 33620.
^ Dr. Derek Burch, Culebra, Puerto Rico, began the initial investigation of this treatment

for which his as.sistance and contribution is gratefully acknowledged. The author wishes to

express sincere thanks to Dr. Hugh C. Cutler, Missouri Botanical Garden, for his assistance with

Cucurhita, Dr. Thomas B. Croat, Missouri Botanical Garden, for putting at my disposal the

manuscript of his Flora of Barro Colorado Island, and Dr. Jennie V. A. Dieterle, University of

Michigan, for her advice on various genera.

Ann. Missouri Box. Card. 65: 285-368. 1978.

0026-6493/78/0285-0368/$08.55/0
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subtropics, but extends into the temperate regions of both tlie northern and
southern hemispheres. In Panama approximately 50 species in 23 genera are

found. Some of these have been introduced from the Old World either recently

or prehistorically.

Economically, the Cucurbitaceae is an important family with several genera

commonly cultivated for food: Cucurhita (pumpkins and squashes), Cucumis
(cucumbers and melons), and CitruUus (watermelons). Several other genera
are also locally used as food: e.g. Sechium (cayote), Sicana (calabaza),

Momordica (balsam apple), and Luffa (vegetable sponge). Others are grown
as ornamentals: e.g. Cucurhita (gourds), Coccinea (ivy gourd), and Tricho-

santhes (snake gourd). Lagenaria siceraria (bottle gourd) has long been used
for containers, ladles, musical instruments, food, etc.

The Cucurbitaceae, although an easily recognized family, is difficult taxo-

nomically. It is often difficult or impossible to identify plants to species or

sometimes even to genus without flowering (both staminate and pistillate) and
fruiting material. Being large vines often with bulky fruits, good herbarium
materials are wanting for many species.

Literature

:

Cogniaux, A. 1881. Cucurbitaceae in A. De Candolle & C. De Candolle, Mono-
graphiae Phanerogamarum. Paris 3: 325-1008.

Hutchinson,
J. 1967. Cucurbitaceae in Genera of Flowering Plants. London

2: 367-419.

Jeffrey, C. 1962. Notes on Cucurbitaceae, including a proposed new classifi-

cation of the family. Kew Bull. 15: 337-371.

. 1967. On the classification of the Cucurbitaceae. Kew Bull. 20: 417-

426.

Muller, E. G. O. & F. Pax. 1886. Cucurbitaceae in A. Engler & K. Prantl, Die
Natiirlichen Pflanzenfamilien. Leipzig 4(5): 1-39.

Standley, P. C. 1928. Cucurbitaceae in Flora of the Panama Canal Zone.

Contr. U.S. Natl. Herb. 27: 365-370.

Due to the monoecious and sometimes dioecious nature of the Cucurbitaceae,

identification is often difficult when only one type of flower is encountered.

Two keys, one based primarily on staminate material and the second based mainly
on pistillate or fruiting material, are provided.

KEY 1

a. Stamen filaments free or only slightly connate toward base.

b. Stamens 5 _ _._ _._ 8. Fevillea
bb. Stamens other tlian 5,

c. Stamen solitary, the anther forming a capitate horizontal ring __ 6. Cijclanthera
cc. Stamens 2 or 3, not disposed as above.

d. Anthers straight or only slightly cnrved at one or both ends,
e. Stamens 3.

f. Staminate flowers minute, in diffuse panicles 22. Sicydiuni
ff. Staminate flowers small to moderate in size, solitary, fascicu-

late, or racemose.

g. Petals yellow or greenish yellow.

h. Leaves to 10 cm in diameter; petals erect 13. Melothria
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lih. Leaves over 10 cm in diameter; petals spreading

or reflexed 16. Posadaea

gg. Petals white.

i. Calyx cylindrical; tendrils 4-branched -_ 15, Polyclaihera

ii. Calyx cup shaped; tendrils simple or 2-branched
20. Selijsia

ee. Stamens 2.

j. Calyx red, the lobes much longer than those of corolla

_ __ 10. Guraiiia

jj. Calyx green, the lobes much shorter tlian those of corolla —

-

17. Psigiiria

dd. Anthers conduplicate or flexuous.

k. Petals free to the base.

1. Petals yellow; leaf bases without petiolar glands 12. Luffa
11. Petals white; leaf bases with petiolar glands 11. Lagenaria

kk. Petals connate at least in the lower part.

m. Leaves pinnatifid or bipinnatifid 3. Citrullns

mm. Leaves entire, lobed, or 3-foliate.

n. Anthers connate.

o. Flowers white or greenish.

p. Petals connate over half their length; fruit

fleshy, peponiform 2. Cionosicys

pp. Petals free nearly to the base; fruit a fibrous

berry —___- 1. Catjaponia

oo. Flowers yellow or orange.

q. Leaves deeply divided; flowers to 1 cm long;

weedy, wild plants 14. Moniordica

qq. Leaves entire or shallowly lobod; flowers well

over 1 cm long; cultivated plants, rarely es-

caped 5. Cucurbita

nn. Anthers free.

r. Tendrils simple; calyx lobes erect or spreading —
_ 4. Cucumis

rr. Tendrils 3- to 5-branched; calyx lobes reflexed

21. Sicana

aa. Stamen filaments connate.

s. Calyx tube elongate cylindric ____ _ 18. Rytidostylis

ss. Calyx tube urceolate, campanulate, or rotate.

t. Anthers free, spreading „__ 19. Sechhan

tt. Antliers connate.

u. Stamens 3 _. 23. Sicyos

uu. Stamens 5.

V. Nectaries forming a depressed spherical cushion at the base of

the staminal column or pouchlike and sunk in hypanthium base

9. Frantzia

vv. Nectaries not evident 7. Ehiteriopsis

KEY 2

a. Leaves pinnatifid or bipinnatifid 3. Citrtdlus

aa. Leaves entire or palmately lobed or divided.

b. Leaves with sessile glands near the base of the blade.

c. Seeds triangular, 3-cornuate at the base 20. Selysia

cc. Seeds ovate or elliptical.

d. Petals connate over half their length; fruit fleshy, peponiform
2. Cionosicys

dd. Petals free nearly to base; fruit a fibrous berry _ 1. Cayaponia

bb. Leaves eglandular.

e. Fruits with a solitary seed.

f. Pistillate flowers paniculate; fruits globose, less than 1 cm in diameter;

spherical _ 22. Sicydium
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ft. Pistillate flowers solitary; fruits ovoid, obo\()id, or fusiform, over 1 cm
long; seed lentieular.

g. Nectaries forming a depressed spl^erical cusliion at the base of the

style or pouchlike and sunk in hypantliium base 9, Fmntzia

gg. Nectaries not evident ___ __ 19. Sechium
ee. Fruits 2- to many-seeded.

h. Styles distinct; seeds 4-5 cm long 8. Fevillea

hh. Styles united; seeds 2 cm long or less.

i. Cal>'x orange red, lobes longer than corolla 10. Guninia
ii. Calyx green or greenish, lobes shorter than corolla,

j. Fruits echinate, tubereulate, or setose.

k. Fruits orange; seeds surrounded by a red aril _ 14. Momonlica
kk. Fruits greenish; seeds without a red aril.

L Fruits or pistillate flowers in clusters 23. Sicyos

II. Fruits or pistillate flowers solitary.

m. Calyx tube elongate cylindric 18. Rytidostylis

mm. Calyx tube rotate or campanulate.
n. Corolla yellow; tendrils simple; fruits in-

dehiscent 4. Cucu))iis

nn. Corolla white; tendrils branched; fruits

explosively or elastically dehiscent

6. Cyclantlwra

jj. Fruits smooth or roughened, but not echinate (sometimes
with a few seta near base).

o. Corolla red; calyx tube elongate cylindrical 17. Psiguria

oo. Corolla other than red; calyx tube rotate to campanulate.

p. Corolla yellow or greenish yellow.

q. Calyx lobes reflexed at anthesis.

r. Corolla 2.0-3.5 cm long; fruits fleshy,

fusiform, dark red or purple 21. Sicana

rr. Corolla 8-9 mm long; fruits with woody
pericarp, spherical, greenish yellow

16. Posadaca

q([. Calyx lobes erect or spreading.

s. Fruit operculate, interior filled with coarse

fibrous mass 12. Luffa

ss. Fruit indehiscent, interior pulpy.

t. Corolla less than 1 cm long; fruits less

than 6 cm long; wild plants

13. Melolhria

tt. Corolla over 1 cm long; fruits over 6

cm long; cultivated plants, rarely es-

caped 5. Cucurhita

pp. Corolla white or greenish white.

IT. Petioles biglandular at the apex 11. Lagcnana
uu. Petioles eglandular.

v. Fruits obliquely ovoid; seeds few, em-
bedded in pulp.

w. Leaves entire or only lobed

WW. Leaves palmateK- dissected

7. Elateriopsis

6. Cyclanlliera

vv. Fruits ellipsoid or oblong; seeds numer-
ous, in tiers of horizontal ligneous-walled

cavities 15. Pohjdathra

1. CAYAPONIA

Cayaponia Manso, Enum. Siibst. Bras. 31. 1836, nom. cons, type: C. diffusa

Manso.
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Arkezo^is Raf., N. Fl. N. Amer. 4: 100. 1836. [1838] type: A. quinqueloha Raf.

Perianthopodiis Manso, Enum. Subst. Bras. 28. 1836. type: P. espelina Manso.

AlternascTnina Manso, Enum. Subst. Bras. 35: 1836. type; A. tayvia Manso.

Druparia Manso, Enum. Subst. Bras. 35. 1836, non Clairville, 1811. type: D. racenwsa Manso.

Trianosperma (Torr. & Gray) Mart., Syst. Mat. Med. Bras. 79. 1843. type: T. hoijkinii

(Torr. & Gray) Roem.
Allagosperma Roem., Fam. Nat. Syn. Monogr. 2: 15, 68. 1846. type: not designated.

Cionandra Griseb., Fl. Brit. W. I. 286. 1860. type: not designated.

Aniagonia Griseb., Pi. Lorentz. 96. 1874. type: A. citrullifolia Griseb.

Dioecious or monoecious tendriled vines; stems 5- to 20-sulcate. Leaves peti-

olate, simple or foliolate; tendrils simple or 2- to 5-branched. Staminate flowers

in racemes or panicles, or solitary in the axils of the leaves; calyx campanulate

or subcylindrical, 5-lobatc; corolla campanulate or rotate, 5-lobate; stamens 3,

inserted on calyx tube at the base, the filaments free, the anthers longitudinally

triplicate, rarely replicate at the apex, connate, one anther unilocular, others

bilocular; ovary rudimentary, glandlike, 3-lobcd; nectaries present or absent.

fl calyx and corolla

usually as in the staminate flowers; ovary ovoid or oblong, 3-carpellate or rarely

unicarpellate through abortion, the styles 3, connate, erect, the stigmas 3, forming

a peltate, 3-lobate head, the lobes reflexed; nectary disc surrounding the style

at the base; staminodia 3, minute, rarely absent. Fruit ellipsoid or globose,

fleshy, corky, indehiscent; seeds 1-15, erect, ovate or oblong, compressed, the

testa smooth or roughened.

Coijaponia consists of 60-70 species mainly of the Neotropics. The genus

has not been revised since Cogniaux (1881) and as a result species are often

difficult to place. Jeffrey (1971), having found Cogniaux's subdivision into

three sections unsound, has realigned the species into two sections: sect. Caya-

ponia and sect. Trianosperma. Representatives of both sections occur in Panama.

A single collection of Cayaponia from Panama has not been assigned to

species. It may represent a species new to Panama or perhaps be undescribed.

In view of the scarcity of material, it is unwise to describe it as new.

1. Pittier 3907 ( US ) . The specimen is trifoliolate, the leaflets 5-8 cm long,

2.5-4.0 cm wide, elliptic, the lateral leaflets oblique at the base and glabrate.

The tendrils are unequally 2-branched. An old shattered fruit, apparently

moderate in size (ca. 2-3 cm long), glabrous, and 3-seeded, is present. The

seeds are 15-16 cm long, 12-14 cm wide, tricornuate at the base and shortly

bicornuate at the apex. The label information reads "Along Rio Fato, Province

100
jy

A number of additional species are reported from Colombia and Costa Rica

which will perhaps later be found in Panama.

Cayaponia cruegeri (Naud.) Cogn. was reported from Panama by Jeffrey

(1971), but the collection cited has been examined and has been assigned to

C glandiiJosa.

Literature

:

Jeffrey, C. 1971. Further notes on Cucurbitaceae. II. The tribe Cucurbiteae.

Kew Bull. 25: 191-236.
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a. Mature leaves S-foliolate (immature leaves often simple).

b. Leaves glabrous on both surfaees; fruit reddish orange 3. C. granatcnsis
bb. Leaves scabrous pubescent above, tomentellous below; fruit dirty yellow ___

_ _ 1. C. bttracavii

aa. Mature leaves simple.

c. Flowers sessile or subsessile in axillary clusters, densely pilose 7. C. .sessiliflora

cc. Flowers solitary or in pedunculate racemes, pubescent or glabrous.
d. Hypanthium ca. 4 cm in diameter; fruit 4-6 cm in diameter __ 4. C. macrocahjx

dd. Hypanthium up to L5 cm in diameter; fruit to L5 cm in diameter.
e. Corolla ea. L5 cm long; fruit 6- to 15-seeded 2. C. ghnduhsa

ee. Corolla up to 1 cm long; fruit 2- to 3-seeded.
f. Fruit globose, black (rarel>' red); tendrils simple, rarely 2-branched

5. C. niicrantha
if. Fruit ellipsoid, orange red; tendrils 2-branched __ 6. C. raccmosa

1. Cayaponia buraeavii Cogn. in DC, Monogr. Phan. 3: 791. 1881. syntypes:

Colombia, Triami 2993, 5126 (MO, botli on same sheet); Goiidot 1 (P, not

seen )

.

C. austin-smithii Standley, Publ. Field Mus. Nat. Hist., Bot. Ser. 18: 1387. 1938. type:
Costa Rica, Smith A446 (F, holotype, not seen; MO, isotype).

Monoecious vines
J

2- to 3-lobate, the mature leaves 3-foliolate, the middle leaflets elliptic to broadly
ovate, the lateral leaflets similar but asymmetrical at the base, the apex acute

to caudate, the margiu remotely denticulate, subcoriaceous, the upper surface

scabrous puberulent, especially on the nerves, minutely white pustulate, the

lower surface tomentellous, few sessile, small glands near the base; petiole 4-6

cm long, puberulent; tendrils simple or 2-branched, puberulent or glabrcscent.

StatJiinate flowers axillary, solitary or few in short racemes, lateral and terminal

branches often with reduced leaves and resembling panicles or elongate racemes;

rachis and pedicels puberulent; calyx campanulate, 5-8 mm long, the outer

surface puberulent, the inner surface sparsely villous, the lobes triangular

lanceolate, ca. 2 mm long, puberulent, erect to slightly spreading; corolla white,

the lobes broadly lanceolate, ca. 1 cm long, the outer surface tomentellous, the

inner surface sparsely villous; filaments ca. 3 mm long, slender, densely short

villous above, otherwise glabrous, the anthers complicate, forming an irregular

head, ca. 2.5-3.0 mm long and wide; pistillode obsolete, glabrous. Pistillate

flowers similarly disposed as the staminate flowers; calyx campanulate, 3-4 mm
long, puberulent, the lobes linear lanceolate, ca. 2 mm long; corolla lobes linear,

otherwise as in the staminate flowers; style 5-6 mm long, the stigma ca. 2 mm
long, the ovary subglobose, ca, 5 mm long, puberulent; staminodia ca. 2 mm long,

ligulate, villous near the base and at the apex, the cuplike nectary disc surrounding
the style at the base. Fruits dirty yellow when mature, ovoid, 16-20 mm long,

12-14 mm wide, glabrous, smooth; seeds tan, elliptic, 8-9 mm long, 5-6 mm wide.

Caijaponia huraeavii occurs in Costa Rica, Panama, Colombia, and Venezuela
in cloud forests or primary forests at 1,600-2,000 m elevation. In Panama it is

known only from the single following collection.

cniHiQui: Las Nubcs, Cioaf 26439 (MO).
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2. Cayaponia glandulosa (Poepp. & Endlich.) Cogn. in DC, Monogr. Phan.

3: 755. 1881.

Brijonia glandulosa Poepp. & Endlich., Nov. Gen. Sp. PL 2: 56. 1838. type: Peru, Poeppig

2211 (LE, W, neither seen).

Trianosperrna hetewphylla Naud., Ann. Sci. Nat., ser. 4. 16: 144. 1862. syntypes: Colom-
bia, Triana 3395 (K, P, neither seen; MO, photo of specimen at G), 5126 (P, not seen).

Caijafwnia tomentosa Cogn., Bull. Acad. Roy. Belgique, ser. 2. 49: 194. 1880. syntypes:

Ecuador, Andre 3714 (K, not seen); Peru, Mathews 2046 (E, K, LE, none seen).

C. poeppigii Cogn., Bull. Acad. Roy. Belgique, ser. 2. 49: 195. 1880. type: Peru, Poeppig

1674 (G, P, W, none seen).

C. ottoniana Cogn. in DC, Monogr. Phan. 3: 755. 1881. type: Venezuela, Otto 851 (MO,
photo of specimen at B, probably destroyed; W, not seen).

C. heterophijlla (Naud.) Cogn. in DC, Monogr. Phan. 3: 758. 1881.

Arkezostris glandulosa (Poepp. & Endlich.) Kuntze, Rev. Gen, PI. 1: 255. 1891.

A. ottoyiiana (Cogn.) Kuntze, Rev. Gen. PL 1: 255. 1891.

A. heterophijlla (Naud.) Kuntze, Rev. Gen. PL 1: 255. 1891.

A. glandulosa (Poepp. & Endlich.) Kuntze, Rev, Gen. PL 1: 255. 1891,

A. poeppigii (Cogn.) Kuntze, Rev. Gen. PL 1: 255. 1891,

A. tomentosa (Cogn.) Kuntze, Rev. Gen. Pi. 1: 255. 1891.

Monoecious vines; stems pubescent to glabrate. Leaves simple, cordate to

ovate, entire or 3-lobate, 6-20 cm long and nearly as wide, the apex rounded to

acute, the base cuneate to cordate, the margin remotely glandularly denticulate,

chartaceous to subcoriaceous, 3-veined, the upper surface white pustulate, both

the surfaces pubescent, at least on the veins near the base, the lower surface

with sessile glands near the petiole; petiole 2-8 cm long, puberulent; tendrils

1- or 2-branched below the middle. Staminate flowers axillary, racemose or

paniculate, occasionally solitary, the rachis to 20 cm long, slender, pubescent to

glabrate; pedicels 1-5 mm long, stout; calyx campanulate, ca, 1 cm long, obscurely

many nerved, pubescent, the lobes broadly rounded, 1-3 mm long; corolla

5-lobate to below the middle, the lobes ovate lanceolate to oblong, ca. 1.5 cm
long, greenish white, the outer surface pubescent, the inner surface tomentose,

obscurely nerved; filaments ca. 1 cm long, filiform, the anthers complicate,

forming an irregular oblong head, ca, 7 mm long; nectaries pouchlike on

hypanthium wall toward base, cuplike nectary disc present at base of hypanthium.

Pistillate flowers disposed as in staminate flowers; calyx and corolla as in staminate

flowers; style ca. 1.5 cm long, ovary ellipsoid, puberulent to glabrate, 4-6 mm
long; nectaries as in the staminate flower, a cuplike nectary disc surrounding

style at base; staminodia minute. Fruits purplish black, ellipsoid to subglobose,

ca. 2 cm long, ca. 1,5 cm in diameter, the surface smooth, glabrous; seeds 6-15,

obovate, ca. 6 mm long, ca. 4 mm wide, brown and white mottled, the testa

smooth.

Cayaponia glandulosa is a common lowland, tropical, moist forest species

known from Colombia, Venezuela, Peru, Ecuador, Bolivia, and Panama. Highly

polymorphic, it is easily confused with the more common C. racemosa in the

absence of flowers or fruits. \

BOCAS DEL TORo: Santa Catalina, Blackwell et al. 2726 (MO). Changuinola Valley,

Dunlap 35 (F). Chiriqui Lagoon, Changuinola River, Wedel 2604 (F, GH, MO, US), can

zone: Military Road K-9, Ebinger 532 (MO, US). Around Gamboa, Pittier 3696 (F, NY,

US). Aqua Clara, on the Trinidad River, Pittier 4038 (NY, US). Cuatro Calles Hills, near

Matachin, Pittier 4040 (US). Frijoles, Standley 31484 (US). Darien Station, Standley 31519
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(US). BARRO COLORADO ISLAND: Bailctj h BaiJcij 577 (F, Gil); Keuoycr 573 (US); Shattuck

73 (F, MO), 90 (F, CH, MO); Standletj 41133 (US); Starry 162 (F); Wetmore ir Wood-
wortli 74 (F). CHiRigui: Las Nubes, 5.5 km NW of Rio Chiriqui Viejo, W of Cerro Punta,

Buscy 683 (F, MO). San Bartolo Arriba W of Puerto Annuelles, Croat 26701 (MO). Bajo

Chorro, Davidson 372 (F, MO). Puerto Arnmello, Davidson 1199 (F). Monte Verde, 2.5

km W of Puerto Armuellcs, Liesncr 66 (MO, US). Quebrada Tuco, 9 mi S of Puerto Arnm-
ellcs, Licsner 159 (MO). Boquete, Terry 1280 (F). Rio Chiriqui to Remedios, Woodson et ah
1193 (F, GH, MO, NY), cocle: Road from El Valle de Anton to La Mesa, Dtvijer et al 604
(MO), colon; San Juan near Genient Plant Lake, Bhtm 6- Tyson 536 (MO). Along Rio

Guanche 3-5 mi inland, Croat 26220 (MO). Along Rio Fato, Pittier 3868 (US). Along the

Rio Sirri, Trinidad Basin, Pittier 4038 (US), dariex: Rio Tucjueza below Quebrada Venado,
Bristan 1036 (USF). Rio Ucurganti, Bristan 1144 (MO). Airstrip at Cana gold mine, Croat
37965 (MO). Rio Pirre, Duke 4968 (CH, MO). Road from El Real to Pinogama, Duke 5137
(Gil, MO). Trail between Paya and Payita, Stern et a\. 375 (GH, MO, US). Trail between
Cana and Boca de Cupe, Stern et al. 620 (GH, MO, US). Canipamento Buena Vista, Rio
Chucunaque above Rio Tucjuesa, Stern et al. 861 (CH, MO, US). Periaque Camp at river,

Tyson et al. 4740 (FSU, MO). Panama: Panamerican Highway near Jenine, Rio Canita,

Duke 3817 (GH, MO). Piria-Canasas trail near Piria, Duke 14318 (MO, NY). Tocumen,
Dtvyer 4033 (FSU, MO), 5129 (MO). N of El Llano, Gentry 5564 (F, MO, NY). Near
Tapia River, Juan Diaz region, Maxon i^ Harvey 6759 (GH, US). Marsh area 2 mi S of

Tocumen Airpoit, Ttjson 6 Clewell 5887 (DUKE).

3. Cayaponia granatensis Cogn. in DC, Monogr. Phan. 3: 794. 1881. lecto-

type: Colombia, Karsten s.n. (W, not seen).

—

Fig. 1.

Arkezostis ^ranatensis (Cogn.) Kuntze, Rev. Gen. PI. 1: 255. 189L

Dioecious vines\ stems glabrous. Juvenile leaves simple, mature 3-lobate or

3-toliolato, tlie blade of the juvenile leaves elliptic to narrowly ovate, 10-20 cm
long, 5-10 cm wide, the apex long acuminate, the base rounded to cuneate,

1-nerved, the mature leaves broadly ovate, 14-25 cm long and wide, the apex of

the lobes or the leaflets caudate, the base truncate to cordate, 3-nerved, all leaves

with the margins entire and minutely denticulate, chartaceous to coriaceous, both

the surfaces glabrous, eglandular or with a few small, sessile glands near the

petiole; petiole 2.5-9.0 cm long, stout, glabrous; tendrils 3-branched near the

base. Staminate flowers in short, axillary, fasciculate racemes, the rachis 1-2 cm
long, puberulent; pedicels 1-3 mm long, stout; calyx campanulate, ca. 2 mm
long; corolla white, the lobes ovate lanceolate, 1.0-1.5 cm long, the outer sur-

face scabrous pubescent, crisp villous on the margins, the inner surface crisp

villous; filaments 5-7 mm long, slender, the anthers complicate, forming an
irregular head 8-10 mm long; nectaries pouchlike on hypanthium wall near

base, a cuplike nectary disc present at the base of the hypanthium. Pistillate

flowers similarly disposed as the staminate flowers; mature flowers not seen.

Fruits reddish orange, drying orange, globose, ca. 1.5 cm in diameter, obscurely

alveolate, glabrous; seeds 3, broadly elliptic to suborbicular, 12-15 mm long,

7-12 mm wide, light tan, testa smooth or nearly so.

Cayaponia granatensis is a lowland, tropical, moist forest species known from
Brazil, Colombia, Venezuela, Peru, and Panama.

FiGUUE 1. Cayaponia—A. B. C. granatensis Cogn.—A. Habit (x%). [After Liesner
1282].—B. Inflorescence (Xyf.). [Aiit^r Allen 4389].—C. C. micrantha Cogn. (xV^). [After
Croat 12990].
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HAHiu) coLOHADo ISLAND: CWat 11640, 11G6H, 13931, 15008, 16215 (all MO); Foster
2208^ (DUKE); Stoutamire 2114 (NflCH); Wettnore I- Woodworth 70 (F), 907 (Gil).
DARiEX: Gold mine along Rio Cana, SW of Rio Pirre, Croat 27314 (MO), paxama: Ccrro
Jefe, Dwijer ct al 7243 (MO), san islas: Road from El Llano to Carti-Tupile, Liesner 1282
(MO), veraguas: Slopes of Ceno Tutt", vicinity of Santa Fe, Allen 4389 (MO).

4. Cayaponia macrocalyx Harms, Notizbl. Bot. Gart. Berlin-Dalilem 9: 994.

1926. type: Peru, Tessmann 4445 (B, not seen, probably destroyed, photo
MO).

Monoecious vines; stems glabrous. Leaves simple, suborbicular, deeply
3-lobate, tlie apex acuminate, the base cordate, the margin remotely and minutely
denticulate, chartaceous, the upper surface minutely white pustulate, otherwise
glabrous, sessile glands present near the base; petiole 3-5 cm long, slender,
glabrous; tendrils simple or 2-branched. Staminafe flowers solitary in the axils

of the leaves; calyx urceolate, ca. 2-4 cm in diameter, glabrous, the lobes
acuminate, 1-3 mm long; corolla greenish yellow, the inner surface yellowish
orange, the lobes broadly lanceolate to ovate, ca. 3 cm long, both the surfaces
pubescent; filaments slender, the anthers complicate, forming an irregular oblong
head; nectaries pouchlike on the hypanthium wall near base, cuplike nectary
disc present at the base of the hypanthium. Pistillute flowers disposed as in
the staminate flowers; calyx and corolla as in the staminate flowers; styles ca.

2 cm long, the ovary globose, ca. 2 cm long, glabrate. Fruits purplish green,

5-1
0-2

Cayaponia macrocalyx is an uncommon and poorly known species of lowland,
tropical, moist forests and thickets, usually occurring in river valleys. It occurs
in Peru, Ecuador, Colombia, Venezuela, and Panama.

COLON; Al este de zona montanosa de Santa Rita, Correa ir Dressier 687 (MO), ver-
aguas: Banks of first river on road between Alto Piedra School and Rio Calovebora, 1.8 mi
beyond school, Croat i^ Folsom 34107 (MO).

m 49: 196
1880. type: Colombia, Amlre 2864 (K, not seen).

Arkczostis micrantlm (Cogn.) Kimtze, Rev. Ccn, Pi. 1: 255. 1891.

Monoecious vines; stems pilose, glabrescent. Leaves simple; lanceolate to
ovate, obscurely to deeply 3-lobate, if deeply lobate, the lateral lobes half the
size of the middle, 3-8 cm long, 1.5-8.0 cm wide, the apex acuminate, the base
truncate to deeply cordate, the margin denticulate, chartaceous, the upper surface
minutely white pustulate, scabrous pubescent, the lower surface pubescent,
sessile glands near the base; petiole 7-20 mm long, pubescent; tendrils simple,'
rarely 2-branched. Staminate flowers solitary in the axils of the leav)wers solitary in the axils of the leaves; calyx
campanulate, 2-3 mm long, puberulent, the lobes triangular lanceolate, ca. 1 mm
long; corolla white, the lobes lanceolate, 3-4 mm long, the outer surface
pubescent, the inner surface sparsely glandular pubescent; filaments slender, the
anthers complicate, forming an irregular, oblong head; nectaries pouchlike on
the hypanthium wall near base, cuplike nectary disc present at the base of
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the hypanthium. Pistillate floivers disposed as in staminate flowers; calyx and

corolla as in the staminate flowers; styles ca. 3 mm long, the ovary globose, 3-5

mm long, glabrate; nectaries as in the staminate flowers, a cuplike nectary disc

surrounding the style column at the base; staminodia minute, slender. Fruits

black, globose, ca. 1 cm in diameter, the surface puncticulate, glabrous; seeds

2-3, ovoid, ca. 7 mm long, ca. 5 mm wide, brown mottled, the testa puncticulate.

This species ranges from Panama to Ecuador, occuring in forests and thickets.

In Panama, it has been collected only in the Canal Zone and Panama Province,

but is to be expected in Darien. Standley (1928) reported this species as

common on the Pacific slopes and stated that it has bright red fruits at maturity.

Cayaponia micrantha usually has black fruits, although var. coccinea with red

fruits has been described. Jeffrey (1971) states that the red fruited variety is

known only from the type collection made in Colombia and that it may represent

C. triangularis (Cogn.) Cogn. The red fruited Panama specimens appear iden-

tical to the black-fruited specimens in all other respects and it is possible that

C. micrantha is synonymous with C. triangularis. This point needs further

investigation.

CANAL ZONE: Tuan Mimi, Bartlett & Lusscr 16526, 16526A (both MICH). Cocoli Road,

Burch et al 1398 (GH, MO, US). Road C-21 near Police Lodge, Croat 12990 (DUKE, F,

MO, NY, USF). Gaillard Highway between Paraiso and Summit, Croat 13257 (MO, USF).

Fort Sherman, Dwyer 7202 (MO, USF). Juan Franco, Heribeiio 269 (GH, NY, US). Sabanas

N of Panama City, Paul 576 (US). Bella Vista, Piper 5363 (US). Cerro Gordo, near Culebra,

Standley 26043 (MO, US). Along the Old Las Cnices Trail between Fort Clayton and Coro-

zal, Standley 29014 (US), colon: Ca. 3 km from Pelona, CarrasquiUa et al. 380 (MO).

PANAMA: Near Tapia River, Juan Diaz region, Maxon ir Harvey 6712 (US). Las Sabanas,

Standley 25871, 25931 (both US). Near the Big Swamp E of the Rio Tocumen, Standley

26528 (US). Rio Tapia, Standley 28220 (US). Near Matias Hernandez, Standley 28883

(US). Rio Tocumen, Standley 29386, 29485 (both US).

6. Cayaponia racemosa (Mill.) Cogn. in DC, Monogr. Phan. 3: 768. 1881.

Bryonia racemosa Mill., Card. Diet. ed. 8. 1768. Based on Bryonia racemosa foliis jiculncis

Plumier, No\'. Pi. Amer. Gen. Cat. Sp.: 3. 1703; Desc. Pi. Amer.: 83, tah. 97. 1693. type:

Haiti, Plumier (P, not seen).

B. latebrosa Alton, Hortus Kew. 3: 38. 1789. type: Cultivated at Kew (BM, holotype, not

seen )

.

Cayaponia latehrosa (Aiton) Cogn. in DC., Monogr. Phan. 3: 776. 1881.

Arhezosiis latehrosa (Aiton) Kuntze, Rev. Gen. Pi. 1: 255. 1891.

A. racemosa (Mill.) Krmtze, Rev. Gen. Pi. 1: 255. 1891.
e

J

Monoecious vines; stems puberulent to glabrate. Leaves simple, blade elliptic

to cordate in outline, entire or 3-lobate to palmately divided, 5-15 (-20) cm long,

3-15 (-20) cm wide, the apex rounded to acute, the base cuneate to cordate, the

margin remotely glandular denticulate, chartaceous to subcoriaceous, the upper

surface white pustulate, scabrous pubescent, at least on the nerves near the base,

the lower surface scabrous pubescent, sessile glands present near the base;

petiole 1.5-6.0 cm long, slender, pubescent to glabrate; tendrils 2-branched below

the middle. Staminate flowers axillary, racemose or paniculate, occasionally soH-

tary, the rachis to 15 cm long, slender, pubescent to glabrate; pedicels 3-6 mm
long, slender; calyx campanulate, ca. 5 mm long, obscurely nerved, pubescent,

the lobes broadly triangular, ca. 1 mm long; corolla yellowish white or greenish



296 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

8-1

white, the lobes ovate lanceolate, ca. 1 cm long, the outer surface pubescent, the

inner surface tomentose, obscurely nerved; filaments ca. 4 mm long, slender, the

anthers complicate, forming an irregular oblong head ca. 3 mm long; nectaries

pouchlike on hypaiithium wall near the base, a cuplike nectary disc present near
the base of the hypanthium. Pistiilute flowers disposed as in the staminate
flowers; calyx and corolla as in staminate flowers; style ca. 6 mm long, the ovary
ellipsoid, pubemlent to glabrate, 4-6 mm long; nectaries as in the staminate
flowers, cuplike nectary disc surrounding the base of the style column; staminodia
absent. Fruits orange to red, ellipsoid to ovoid, 1.3-2.0 cm long, C

diameter, the surface smooth, glabrous; seeds 2-3, ellipsoid, ca. 8 mm long, ca. 5
mm wide, orangish brown, the testa roughened.

Cayaponia racemosa is a frequent and widespread plant of lowland, tropical,

moist forests and thickets, usually in coastal river valleys. It occurs in Mexico,
Central America, Panama, the West Indies, and the northern part of South
America. Cayaponia racemosa is said to be poisonous, especially to cattle

(Standley, 1928). In El Salvador, the species is known locally as "sandia de
culebra," "hierba coral," "camara," and "Taranta."

BOCAs DEL TORO: From Cuaynii garden on Rio San Pedro, Cordon 4 (MO), canal zone:
Rio Chilibre, tributary of Chagres River between Jnan Mina and Madden Dam, Bartlctt ir
Lasscr 16420A (MICH). Fort San Lorenzo, Ehin^er 471 (F, MO, US). 2 mi N of
Paraiso on Balboa Highway, Lazor ir Blum 5313 (FSU). Chiva-Chiva Trail, Red Tank to
Pueblo Nuevo, Piper 5739 (NY, US). Barro Colorado Island, Starry 162 (MO). Howard Air
Foree Base near Red Devil Drop Zone, Tyson 1858 (MO). Ancon Hill, Williams 35 (NY).
cocle: Banks of Rio Grande, Bitrch et al. 1169 (CH, MO, US). 1-5 mi S of Anton, on
old road leading to coast, Tyson ir Blum 2573 (FSU, MO). cmniQui: Vicinity of Boqnete,
Lctcis et al. 386 (MO); Terry 1280 (CH, MO, US), colon: Along Rio Iguanitos, Elias ^
Kirkhride 1628 (DUKE, MO). Achiote, Tyson et al. 4506 (FSU, MO), dahien: Quebrada
Bidoto (Peccary Creek) off Rio Areti, Duke 13597 (MO), herreha: Vicinity of Chitrc, Allen
1103 (MO, US). PANAMA: Near beach at Nueva Corgona, Duke 4511 (MO), 4512 (GH,
MO, US). Tocumen, Dwyer 4402 (FSU). San Jose Island, John.ston 843, 844 (both CH),
1401 (GH, MO, US). Las Sabanas, Standley 25918 (MO, US), vehacuas: El Embalsadero,
8 mi W of Santiatro. Tusnn 6084 ^FSTI MO~i

6. Cayaponia sessiliflora Wunderlin, Phytologia 38: 220. 1978. type: Ecua-
dor, Dodson 6159 (SEL, holotypc; MO, USE, isotypes).

Vines; stem deeply 5-sulcate, puberulent, often also sparsely pilose, glabres-

cent. 6-11

the base truncate, the margin remotely denticulate, subcoriaceous, the upper
surface sparsely pubescent on the primary nerves, otherwise glabrous, finely

reticulate nerved, slightly bullate, the lower surface pubescent, densely so on
the nerves, conspicuously reticulate nerved; petiole 0.8-2.5 cm long, pubescent,
often also sparsely pilose; tendrils slender, simple or unequally 2-branched,
pubescent, often also sparsely pilose. Staminate flowers axillary in sessile or

subsessile, few-flowered clusters; calyx campanulate, ca. 3 mm long, the outer

surface densely brown pilose, the inner surface pilose near the top, otherwise

glabrous, the lobes subulate, ca. 3 mm long, densely brown pilose, spreading or

reflexed; corolla greenish, triangular, 0.5 mm long, the outer surface pilose, the

inner surface densely pubescent; filaments stout, ca. 0.5 mm long, pubescent at
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the base, tlie anthers comphcate, forming an UTcgular head 2,5-3.0 mm long

and nearly as wide; pistillode obsolete. Pistillate floivers not seen. Fruits yel-

lowish orange, globose, ca. 3 cm in diameter, sparsely brown pilose, the peduncle

ca. 5 mm long; seeds not seen.

Although sterile, the single Panamanian collection appears to be this species.

Cayaponia sessiliflora is otherwise known only from the type and one additional

collection, both from Ecuador. The species occurs in mature forests at 150-250

m elevation.

CANAL ZONE; BaiTo Coloraclo Island, Montgomery 96 (MICH, MO).

2. CIONOSICYS

W Iformis (Macfady

Griseb.

Monoecious, tendriled herbaceous or suffrutescent vines; stems 5-sulcate.

Leaves petiolate, entire, angulate or palmately 3- to 5-lobate; tendrils simple or

2-branched. Staminate flowers soHtary or few in the axils of the leaves; calyx

campanulate, 5-lobate; corolla campanulate, 5-lobate almost to the base; stamens

3, the filaments free, the anthers connate, theca replicate, one unithecous, others

bithecous. Pistillate flowers solitary in the axils of the leaves; calyx and corolla

as in the staminate flowers, but smaller; ovary ovoid, the stigmas 3, forming a

peltate, 3-lobed head. Fruits globose, peponiform, indehiscent; seeds numerous,

horizontal, ovate or oblong, subcompressed, the testa smooth.

Cionosicys is a genus of 3 species of Middle America and the Caribbean

with one species in Panama.

Literature

;

Jeffrey, C. 1971. Further n(3tes on Cucurbitaceae. II. The tribe Cucurbiteae.

Kew Bull. 25: 191-236.

1. Cionosicys macranthus (Pittier) C. Jeffrey, Kew Bull. 25: 200. 1971.—Fig. 2.

Cayaponia macranthera Pittier, Contr. U.S. Natl. Herb. 13: 118. 1910. type; Costa Rica,

Tonduz 12840 (US, holotype).

C. micwdonfa Blake, Contr. U.S. Natl. Herb. 24: 27. 1922. type: Guatemala, Blake 7730

(US, holotype).

Large vines; stems glabrate. Leaves cordate-ovate in outline, 7-12 cm long,

nearly as wide; deeply 3- to 5-lobate, sometimes unlobed, the apex obtvise to

acuminate, the blade somewhat decurrent on petiole, the margin irregularly and

often obscurely denticulate, firm to chartaceous, scabrous to glabrate; petiole

1-3 (-4) cm long; tendrils simple or 2-branched. Staminate flowers axillary,

usually solitary; peduncle 3-7 cm long, slender; calyx tubular campanulate, 10-14

mm long, puberulent, the lobes triangular, 2-4 mm long, green; corolla white or

cream-colored, lobes oblong-ovate, 1.5-2.0 cm long, papillose-pubescent on both

surfaces, villous toward base within; androecial head ca. 1 cm long. Pistilhte

flowers solitary in the same axils as staminate; peduncle 1-2 cm long; calyx and
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Belize].

Figure 2. Cionosicys macranthus (Pittier) Jeffrey. Habit (xM;). [After GerUle 1420—

corolla as in staniinate, but smaller; ovary ovoid, 6-8 mm long, puberulent.

Fruits green with cream or light green stripes, 3-5 cm in diameter, globose,

peponiform, glabrous, smooth; seeds dark brown, elliptic-ovate, subcompressed,
ca. 1 cm long.

This species occurs in moist forest and open thickets often along streams from
Mexico to Panama. The following single collection has been seen from Panama.

HOCAS DEL TORO: Talauuinea Valley, Carleton 112 (US).
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3. CITRULLUS

Citrullus Schrad. ex Ecklon & Zeyh., Enum. PI. Afric. Austral. 279. 1834, nom.

cons, type: C vulgaris Schrad.

Colocynthis Miller, Gard. Diet. abr. ed. 4. 1754. type: not designated.

Monoecious, tendriled vhws; stems creeping, 5- to 10-sulcate. Leaves petiolate,

deeply pinnatifid, the lobes often further divided; tendrils 2- to 5-branched, rarely

spinescent. Staminate flowers solitary or rarely fascicidate; calyx broadly

campanulate, 5-lobate; corolla rotate or broadly campanulate, deeply 5-lobate;

stamens 3, inserted on the calyx tube at the base, the filaments free, short, the

anthers free or slightly connate, flexuous, 1 anther unilocular, others bilocular;

pistillodium glanduliform. Pistillate flowers disposed similarly to the staminate

flowers; calyx and corolla as in the staminate flowers; ovary ovoid, 3-carpellate,

the styles 3, connate, the stigmas 3, reniform, somewhat bilobate; staminodia 3,

short, setifonn or ligulate. Fruits globose or oblong, large, fleshy or dry, inde-

hiscent; seeds numerous, horizontal, oblong, compressed, marginate or emarginate.

Citrullus is an Old World genus of 3 or 4 species with many variants and

cultivars. It is widely distributed in the tropics and warm temperate regions of

the world, and it is often spontaneous after cultivation. The following single

species is known from Panama.

Literatvire:

Cogniaux, A. & H, Harms. 1924. Cucurbitaceae: Cucurbiteae—Cucumcrinae

in A. Engler. Das Pflanzenreich 88 (IV, Fam. 272, II): 1-246.

1. Citrullus lanatus^ (Thunb.) Mats. & Nakai, Cat. Sem. Spor. Hort. Bot. Univ.

Imp. Tokyo 30, no. 854. 1916.—Fig. 3.

Ctictirbita citrullus L., Sp. PI. 1010. 1753. type: without locality (LINN 1151.5, microfiche).

Momordica lanata Thunb., Fl. Cap. 36. 1807. type: not known.

Citrullus vulgaris Schrad. ex Ecklon & Zeyh., Enum. Pi. Afric. Austral. 279. 1834. type: not

known.
C. eclulis Spach, Hist. Nat. Veg. Pahn. 5: 214. 1838. type: not known.
Colocynthis citrullus (L. ) Kuntze, Rev. Gen. PL 1: 256. 1891.

Annual, creeping, vines; stems lanate when young, later glabrescent. Leaves

triangular ovate, 8-20 cm long, 5-15 cm wide, pinnatifid or bipinnatifid, the lobes

broad, the sinuses rounded, the apex of the lobes rounded or acute, the base

cordate, 3-veined, the margin undulate or irregularly toothed, pale green, charta-

ceous, the upper surface sparsely lanate on tlie veins, glaucous, minutely pustu-

late dotted, the lower surface somewhat lanate, especially on the veins; petioles

villous or lanate, 3-8 cm long, striate; tendrils villous or lanate, 2- to 5-branched.

Staminate flowers axillary, usually solitary, moderate in size; peduncles 2-4 cm
long, villous or lanate; calyx broadly campanulate, ca. 1 cm long, green, villous,

the lobes linear lanceolate, subequalling the tube; corolla campanulate, 2.5-3.0

cm long, the lobes ovate oblong, obtuse, yellow, the outer surface villous, the

inner surface papillose, 5-nerved; filaments 2-3 mm long, stout, glabrate, slightly

*See Cogniaux and Harms (1924: 103-104) for additional synonyms.
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Figure 3. Citriillus lanatus (Tlmnb.) Mats. & Nakai.—A. Habit (X%). [After Gentry
5559]—Q, Flower (x%o). [After //ooJ 1910—Florida].

diverging, the anthers ca. 3 mm long; pistillodinm ghmduHform. //

ers similarly disposed as the staminate flowers; calyx and corolla as in the stami-

nate; ovary ovoid, the style column slender, tlie stigmas short, the lobes spread-

ing; staminodia setiform, villous at the base. Fruits green, mottled, or striped

with dark and light green, globose to oblong, white within, the outer rind hard,

the inner flesh pink or yellow, smooth, glabrous; seeds numerous, elliptical, 3-12

mm long, dirty white to black or mottled, smooth or nearly so.

The "common watermelon" or "sandia," native to Africa, is widely cultivated
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for its edible fruits. Although it is often spontaneous in waste ground, such plants

rarely produce mature fruits. Numerous varieties differing widely in fruit char-

acteristics are grown in Panama and elsewhere.

Although this species is undoubtedly more common, only the following

specimens have been examined from Panama.

PANAMA : N of El Llano, Gentry 5559 (F, GH, MO, NY). Sabanas, N of Panama City,

Paul 548 (US). E edge of Panama City, Saticr 2320 (F).

4. CUCUMIS

442. 1754. lectotype: C. sati-Cucumis L., Sp. PI. 1001. 1753; Gen. PI., ed. 5.

vus L.

Mc?o Miller, Card. Diet., abr. ed. 4. 1754. type: Cuaimis melo L.

Rigocarpiis Neck., Elem. Bot. 1: 238. 1790. type; not designated.

Monoecious, trailing, tendriled vines; stems 5- to 10-sulcate. Leaves petiolate,

lobed or angular; tendrils simple, sometimes straight and spinescent. Staminate

flowers axillary; fasciculate or solitary; calyx turbinate or campanulate, 5-lobate;

corolla campanulate, 5-lobate; stamens 3, borne on the hypanthium wall, the

filaments free, stout, the anthers curved or flexuous, one anther unilocular, the

other anthers bilocular, connective with 2-lobed appendage; pistillodium gland-

like. Pistillate flowers similarly disposed as the staminate flowers; calyx and co-

rolla as in the staminate flowers; ovary globose or oblong, 3-carpellate, the styles

3-5, connate, short, the stigmas connate, 3-5, forming a spherical or obovate head;

staminodia 3, small. Fruits fleshy, the surface smooth or roughened, usually

indehiscent; seeds numerous, horizontal, ovate to oblong, compressed, emarginate,

the testa smooth.

Cucumis is a genus of about 25 species, mainly Old World tropics and sub-

tropics with four species found in Panama.

Literature:

Cogniaux, A. & II. Harms. 1924. Cucurbitaceae: Cucurbitcae—Cucumerinae

in A. Engler. Das Pflanzenreich 88 (IV, Fam. 275, II): 1-246.

a. Ovary hi.spid to tuberculate; fruit densely to sparingly armed.

b. Leaves deeply 3- to 5-lobate 1- C^- anguria

bb. Leaves entire to shallowly lobed.

c. Fruit densely spiny - 2. C dipsaccus

cc. Fruit sparingly spiny or tuberculate 4. C sativus

aa. Ovary pubescent; fruit unarmed 3. C. melo

1. Cucumis anguria L., Sp. PI. 1011. 1753. syntyi'es: without locality, Herb.

Linn. 1152.5 & 1152.6 (LINN, neither seen; microfiche MO).—Fig. 4.

C. echinatus Moench, Meth. PL 654. 1794. type: not known.

C. parvifloms Salisb., Prodr. Stiip. 157. 1796. type: not known.

C. cmgurioides 'Roem., Fam. 2: 27. 1846. [1847] type: not known.

C. arada L. ex Naud. & F. Muell, Man. Accl. 230. 1887. type: not known.

Prostrate vines; stems hispid or scabrous with pustulate based trichomes.

Leaves broadly ovate or suborbicular, 5-10 cm long, nearly or equally as wide as

long, deeply 3- to 5-lobate, the lobes obtuse at the apex, cordate or subtruncate
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Figure 4. Cucumis anptirici L.—A. Habit (X''/i;).—B. Fruit (x^^-). [After Ronwro-
Castancda i0464—Colombia].—C. Seed (x2y2). [After Tyson et al. 3000].

at the base, the middle lobe obovate, the lateral lobes various, usually oblique,
the sinuses rounded, the margin undulate dentate, ehartaceous, both the surfaces
hispid or scabrous; petiole 3-8 cm long, hispid or scabrous. Staminate flowers
axillaiy, fasciculate or sometimes solitary, short pedunculate; calyx campanulate,
the lobes 3-4 mm long, subulate, hispid green; corolla campanulate, the lobes ca.

5 mm long, yellow, obovate, the apex acute, spreading; stamens 3-4 mm long,
glabrous, the anthers ca. 2 mm long, the appendix of the connective dilated,

deeply 2-lobed, 1-2 mm long, the segments bilobatc; pistillode glandlike. Pistillate

flowers solitary in the same axils as the staminate flowers; peduncle 4-15 cm long;
calyx and corolla as in the staminate flowers; ovary oblong; hispid; stigmas
forming a .spherical head. Fruits yellow, sometimes with lighter longitudinal
stripes, ellipsoidal or ovoid, 4-7 cm long, 3-6 cm in diameter, sparsely prickly
with rigid spines; seeds numerous, horizontal, dirty white, oblong, 4-5 mm long,
2.0-2.5 mm wide, the testa smooth or nearly so.

Cucumis anguria is found in thickets and waste ground throughout much of

Id. In Panama it is known from a
single collection, but doubtlessly is more common than collections indicate.

Wo

ThiIS
<<

species is known throughout its range by various common names:
anguria, pepnio cimarron, pepineto," "concombro," "bur cucumber," "West

gooseberry gourd." In Guatemala it is called "sandia deIndian gherkin," or
"

raton." It is grown in Panama and elsewhere as an oddity or for its fruit which
can be made into pickles or boiled and used in salads.

LOS SANTOS: Manaj,ne Beach, 5 mi SE of Chitre, Tyson et al. 3000 (MO).
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Cucumis dipsace

type: not known.

1838.

C. hardana Fenzl. ex Naud., Ann. Sci. Nat. Bot. ser. 11. 4: 25. 1859. Ti'PE: not known.

C. amhigua Fenzl. ex Hook. f. in Oliver, Fl. Trop. Afr. 2: 543. 1871, pro part, type: not

known.
C. dasijcarpa Hochst. ex A. Rich., Tent. Fl. Abyss. 1: 291. 1817. type: not known.

Vines; stems hispid. ,5-10

or broader than long, slightly 3- to 5-angulate, the base cordate, the apex of the

lobes rounded, the margin dentate, membranaceous or chartaceous, both surfaces

5-12 //

5-2

6-8

3-4

2-3 mm long, the appendix of connective dilated, bilobate, ca. 1 mm long, the

apex ciliate; pistillodium glandlike. Pistillate flowers soHtary in the same axils as

staminate flowers; peduncles 1-2 cm long; calyx and corolla as in the staminate

flowers; ovary oblong, densely hispid; style 1-2 mm long; stigma forming a

spherical head. Fruit pale yellow, ovoid cylindrical 3-8 cm long, 2-5 cm in

diameter, densely spiny; seeds pale brown, oblong, compressed, 4.0-5.0 mm
long, 2 mm wide.

Native to the Old World tropics, this species is sparing naturalized in the

Nootropics, occurring in dry, disturbed thickets, old fields, and roadsides. Pana-

manian specimens have been seen from Darien and the Canal Zone, but it is

likely to be encountered elsewhere.

Cucumis dipsaceus is called the hedgehog cucumber or Pepino diablito.

CAXAL zone: Coastal island beyond Fort Amador, D'Arctj 9227 (MO), dariex: With-

out otlicr locality, Bristan 5 (MO).

3. Cucumis melo'^ L., Sp. PI. 1011. 1753. type: without locahty, Herb. Linn.

1152.8 (LINN, not seen; microfiche MO).

Vines; stems hispid or scabrous. Leaves suborbicular to ovate, 5-15 cm long

and wide, shallowly 3-7-lobate, the apex of the lobes rounded, the base cordate,

the margin shallowly undulate denticulate, chartaceous, both the surfaces hispid

or scabrous; petiole 5-15 cm long, hispid or scabrous. Staminate flowers axillary,

fasciculate; peduncle 0.5-2.0 cm long; calyx subcylindrical, lobes 4-6 cm long,

subulate, hirsute, green; corolla campanulate, the lobes ca. 1 cm long, yellow,

oblong, the apex acute; stamens 6-8 mm long, the anthers 3-4 mm long, the

appendix of connective dilated, bilobate; pistillode glandlike. Pistillate flowers

in same axils as the staminate flowers; peduncles 1-2 cm long; calyx and corolla

as in the staminate flowers; ovary ovoid to subcylindrical, tomentose, the style

1-2 mm long, the stigma forming a spherical head. Fruit variable in color,

usually globose, smooth or reticulate, variable in size, glabrous or pubescent;

seeds grayish white, oblong, compound, 7-12 mm long, 4-7 mm wide.

'•For the extensive synonymy of this species, see Cogniaux and Harms (1924).
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Woi
widely cultivated for food in temperate and tropical regions throughout the

world. It frequently persists after cultivation or as an escape in rudcral areas.

This is a highly variable species with numerous described wild and cultivated

varieties. The taxonomy is much in the need of revision.

PANAMA; Panama Viejo, Bristan P,12 (MO).

4. Cucumis sativus« L., Sp. PI. 1012. 1753. type: not known.

Vines; stems hirsute or scabrous. Leaves cordate, 12-18 cm long and wide,
angulate or shallowly 3- to 5-lobate, the apex of the lobes acute, the base cordate,

the margin denticulate, chartaceous, both surfaces hispid or scabrous; petiole 5-15
cm long, hispid or scabrous. Staminate flowers axillary, fasciculate; peduncle
5-2

villous,

green; corolla campanulate, lobes ca. 2 cm long, yellow, ovate lanceolate, acute;

stamens 6-8 mm long, the anthers 3-4 mm long, the appendix connective ca. 1 mm
long; pistillode glandlike. Pistillate flowers in same axils as the staminate
flowers; peduncles 1-2 cm long; calyx and corolla as in the staminate flowers;
ovary fusiform, tuberculate, the style 1-2 mm long, the stigma forming a
spherical head. Fruit yellowish, usually cylindrical or oblong, tuberculate.

8-10 mm lorn!, 3-5

World
cultivated for food in temperate and tropical regions throughout the world. It

frequently persists after cultivation or as an escape in ruderal areas. No specimens
have been seen from Panama, but it is to be expected.

It is a highly variable species with numerous described cultivated varieties.

The taxonomy is much in the need of critical study.

This species is known as "pcpino," ' pepino de ensalada," "pepino de Espana,"
and "cohombro" in the American tropics.

5. CUCURBITA

Cucurbita L., Sp. PL 1010. 1753; Gen. PI. ed. 5. 441. 1754. lectqtyfe: C.
laaenaria L.

Mclopepo Miller, Card. Diet. abr. ed. 4. 1754. type: not designated.
Pcpo Miller, Card. Diet. abr. ed. 4. 1754. type: not designated.
SpJwnant]ia Sehrad., Linnaea 12: 416. 1838. type: S. scabm Schrad.
Pilcocalyx Gasp., Ann. Sci. Nat. Rot. ser. 3. 9: 220. 1848. type: P. elegans Gasp.
Tmtemon Scheele, Linnaea 21: 586. 1848, non Raf., 1819

( Juncaginaeeae), nee Raf., 1838
(Juncaceac), nee Kotz., 1838 (Ericaceae), type: T. texamtm Sebeele.

Annual or perennial, monoecious, tendriled vines; stems 5- to 10-sulcate,

usually creeping. Leaves subentire and reniform or suborbicular to deeply
pinnate or bipinnately divided; tendrils 2- to 5-branched. Staminate flowers
solitary or fasciculate; calyx campanulate, rarely cylindrical, 5-l()bate (rarely
4- to 7-lobate); corolla campanulate, 5-lobate (rarely 4- to 7-lobate) to or below

"For the extensive synonymy of this species, see Cogniaiix and Harms (1924).



1978] WUNDERLIN—FLORA OF PANAMA (Fanuly 182. Cucurbitaccac) 3Q5

the middle, the apex of the lol^es recurved; stamens 3, inserted on the hypanthium

tube, the filaments free, the anthers linear, connate into a cylindrical column, 1

anther unilocular, 2 anthers bilocular, the theca flexuous; peduncle short. PistiU

late flowers solitary, axillary, short pedunculate; calyx and corolla as in the sta-

minate flowers; ovary oblong, 3- to 5-locular, the ovules numerous, horizontal,

the styles short, thick, the stigmas 3-5, bilobate or bifurcate, papillose; staminodia

3, triangular. Fruits fleshy and fibrous, sometimes woody, indehiscent, highly

variable in shape, size, and color; seeds ovate or oblong, flattened, the margins

tumid or emarginate, the testa smooth.

The genus Cucurhita, with perhaps as many as 27 species, is native to the

Neotropics although several species are much cultivated and consequently widely

distributed in both the Old and New World. The center of origin for the genus

is apparently southern Mexico and northern Central America where most wild

and cultivated species still grow. Tlie oldest archeologically known species is

C pepo (Cutler & Whitaker, 1961). Specimens of this species were f(mnd in

caves in Mexico and date back to approximately 7000 B.C.

Five species of Cucurhita are commonly cultivated, each with several races

ina

ficifoli

The common terms pumpkin and squash are of little value in differentiating

among species of Cucurhita. Both terms are used for cultivars of C, pepo, C.

maxima, C. mixta, and C. moschata in addition to a few other species of the

genus. Similarly, tbe term gourd is applied to cultivars of C. pepo, C. ficifolia,

and C. mixta, as well as to other species of Cucurhita and to Lagenaria siceraria

(bottle gourd). It is also applied to species other than the Cucurbitaceae (e.g.

Crescentia cujete L., calabash tree or gourd tree—Bignoniaceae).

In Panama the most commonly cultivated Cucurhita species is probably C.

moschata, Cucurhita pepo and C. imixima are believed to be more recent intro-

ductions into the country and are less common. Cucurhita ficifolia, although

probably introduced very early, is not cultivated as frequently as the other

three species. Finally, C. mixta may also be encountered in cultivation in

Panama,

Since the five species of Cucurhita are found in Panama primarily as cultivated

plants, rarely as escapes and probably not naturalized, they will only be briefly

listed in this treatment.

Literature:

Bailey, L. H. 1943. Species of Cucurhita. Gentes Herb. 4: 267-316.

Bukasov, S. M. 1930. The cultivated plants of Mexico, Guatemala, and

Colombia. Trudy Prikl. Bot. Suppl. 47: 1-553.

Cutler, H. C. & T. W. Whitaker. 1961. History and distribution of the cultivated

cucurbits in the Americas. Amer. Antiquity 26: 469-485.

1. Cucurhita ficifolia Bouche, Verb. Ver. Gartenb. Berlin 12: 205. 1837. type:

not known.

C. melanospeniui Caspar., Ann. Sci. Nat. Bot. scr. 4. 9: 208. 1855. type: not known.
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This Species is commonly known as tlie "chilacayote" in the American tropics.

It is also called the "malabar gourd" or "fig-leaf gourd." It is cultivated in Mexico,

the Caribbean, and as far south as Bolivia for its edible fruit, mostly at middle

and high elevations. It is locally naturalized in much of its range. The fruits

are cooked in a heavy syrup and eaten as deserts. No specimens have been seen

from Panama, but it is to be expected as an escape.

maxima 1786. TYPE:

not known.

This is the ^'autumn" or "winter squash" and "pumpkin" of cultivation.

Numerous cultivars are grown. No specimens have been seen from Panama,
but the species is cultivated for its edible fruit there, and is to be expected as

spontaneous after cultivation or as an occasional escape.

3. Cucurbita mixta Pang. Trudy Prikl. Bot. Selekc. 1929-1930. 23: 264-1930.

TYPE: not known.

C. argtjrospcryiui L. H. Bailey, Gentes Herb. 7: 457. 1948. type: not known.

This is the "winter squash," "pumpkin," "cushaw," and "silver-seed gourd" of

cultivation. No specimens have been seen from Panama, but the species is oc-

casionally cultivated for its edible fruits and is to be expected as spontaneous

after cultivation or as an escape.

4. Cucurbita moschata^ Duch. ex Poir., Diet. Sci. Nat. 11: 234. 1818. type:

not known.

This species is the "pumpkin," ''winter crookneck/' and "winter squash" of

cultivation. Although no specimens were seen from Panama, the species is

cultivated for its edible fruit and is to be expected as spontaneous after cultivation

or escaped. This species is the only one collected by the Russian plant collecting

expedition in Panama (Bukasov, 1930).

5. Cucurbita pepo^ L., Sp. PI. 1010. 1753. type: withcmt locality, Herb. Linn.

1151.4 (LINN, not seen, microfiche MO).—Fig. 5.

This species includes the "summer squash," "summer crookneck squash,

summer pumpkin," "common gourd," "marrow," "zucchini," and numerous other

cultivars. This and probably other species of Cucurbita in Panama are known

??

«

as 'supuyo" or "calabazo." Specimens are occasionally found as spontaneous in

waste ground. It is not known in the wild state.

ciiiRigui: Cainino que va desde el pueblo de Cerro Punta a la zona madercra de Las
Nubes, Corrca 1329 (MO). On mountains above Bambito, 1 mi S of Cerro Punta, Tyson
5775 (MO). Bajo Chorro, Woodson b Schenj 617 (MO), daiuen: Forest alon^ road to

Pinogana near El Real, Croat 6 PoHer 15471 (MO), panama; Panamcrican Highway justW of La Cliorrera, D'Arcy 9615 (MO). Interamerican Highway just E of Bejuco, Duke 4553
(MO). Near Rio Bayano Dam site. Gentry 6445 ( F, MO, NY). 1 mi W of Bejuco along
Panamerican Highway, Tyson I- Blum 2536 (FSU, MO).

^ See Cogniaux ( 188L 544-545) for synonymy.
^ See Cogniaux ( 188L 547) for synonymy.
"See Cogniaux (1881: 545-546) for synonymy.
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Figure 5. Cucurbita pepo L. Habit (X%). [After Gentry 6445],

a CYCLANTHERA

Cyclanthera Schrad., Ind. Sem. Hort. Getting. 1831: 2. 1831. type: C. pedata

Schrad.

Discanthcra Torr. & Cray, Syn. Fl. N. Amcr. 1; 696. 1840. type: D. dissecta Torr. & Cray.

Monoecious, tendriled vines; stems 5- to 10-sulcate. Leaves petiolate, simple

to pedately 3- to 5-foliolate, with or without glands at base; tendrils simple or to

5-branched. Staminate flowers in racemes or narrow panicles, axillary; calyx

cupulate, 5-lobate; corolla greenish-yellow or white, rotate, 5-lobate; stamen 1,

the anther forming a capitate horizontal ring, the theca unilocular. Pistillate

flowers solitary or few in same axils as the staminate flowers, but larger; ovary

obliquely ovoid, rostrate, 1-3 carpt^llate, the style 1, the stigma subglobose.

Fruit obliquely ovoid, often echinate, explosively dehiscent or indehiscent; seeds

few to many, erect, ovoid to angular, somewhat compressed, the margin often

appendaged, the testa rugose or smooth.

Cychnthera is a genus of about 20 species distributed from southern United

States to Argentina. Three species are reported from Panama. Two additional

species are to be expected, both having been reported from adjacent Costa Rica

and Colombia.

a. Leaves 3- to S-foliolate.

b. Leaves distinctly 3-f()liolate 4, C. multifoliola

bb. Leaves S-foliolate (sometimes 3-foliolate and 5-segmented).

c. Fruits 5-16 cm long, smooth or only slightly echinate, indehiscent „ 5. C. pedata
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cc. Fruits 2.0-2.5 cm long, con.spiciiously ecliinate, explo.sively dehiscent

1. C. dissecta

aa. Leaves simple.

d. Staminate inflorescences arising from the petiole at base of leaf blade .. 2. C. dressleri

dd. Staminate inflorescence arising from the axis of subtending leaf 3. C. cxplodens

1. Cyclanthera dissecta (Torr. & Gray) Arn. & Hook. J. Bot. (Hooker), 3: 280.

Discanthcra dissecta Torr. & Gray, Syn. Fl. N. Amer. 1: 696. 1840. type: not known.
Echinocystis pedata Scheele, Linnaea 21: 587. 1848. type: not known.
Cyclanthera miudiniana Cogn. in DC, Monogr. Phan. 3: 831. 1881. lectotype: Texas,

Lindhcimcr 398 (MO, isolectotype )

.

Cyclanthera naudiniana var. tennifolia Cogn. in DC, Monogr. Phan. 3: 832. 1881. type:
Mexico, Midler 589 (K, holotype, not seen).

Vines; stems slender, glabrous. Leaves 5-foliolate, sometimes the two lateral

lobes slightly joined at the base and the leaves 3-folioIate, the blade suborbicular

in outline, 2-4 cm wide and long, the leaflets lanceolate, the lateral leaflets often

pedately lobate, the margins coarsely crenate-serrulate, the apex acute, mem-
branaceous, the upper surface scabrcllous, the lower surface glabrate; petiole

2-5 cm long, slender; tendrils simple. Staminate flotvers axillary, elongate-

paniculate; rachis 15-25 cm long, slender, flowered only on the upper half, the

flowers often in subumbelloid clusters; pedicels 3-6 mm long, filiform; calyx

shallowly capulate, 3-5 mm wide, greenish-white, the lobes minute, subulate;

corolla ca. 6 mm in diameter, the white or cream lobes 2.0-2.5 mm long,

lanceolate, the outer surface glabrous, the inner surface slightly papillate, 3-

nerved; androecial head subsessile, 0.5-1.0 mm in diameter. Pistillate flowers

solitary, in same axis as the staminate flowers; peduncles 2-15 mm long; calyx

and corolla as in the staminate flowers but slightly smaller; ovary obliquely

ovoid, rostrate, ca. 2 mm long; setose, the stigma subglobose. Fruits greenish,

obHquely ovoid, 1.5-2.0 cm long, explosively dehiscent, the seta 5-7 mm long;

in outline, 2-4 cm wide and long, the leaflets lanceolate, the lateral leaflets often

seeds grayish brown, ovoid, compressed, the margin irregularly appendaged.

This species ranges from southwestern United States south through Central

America, occurring in moist to dry thickets. In Panama it is known only from
the Canal Zone, but doubtlessly occurs elsewhere. It has previously been reported

from Panama by Cogniaux ( 1881 ) as C. naudiniana.

CAXAi. zone: Ancon Hill, Heriherto 128 (GH, US); Killip 12083 (NY, US); Statullcy

25190, 26322 (both US). Sosa Hill, Balboa, Standley 26428 (US).

2. Cyclanthera dressleri Wunderlin, Phytologia 38: 219. 1978. type: Panama,
Mori ir Dressier 7795 (MO, holotype; USF, isotype).

Vines; stems slender, glabrous. Leaves simple, the blade hastate, 5-9 cm
long, 3-6 cm wide at base, the margins denticulate, the apex acuminate, the basal

sinus acute, chartaceous, the upper surface minutely pustulate, the lower surface

glabrous; petiole 1.5-2.0 cm long; tendrils simple. Staminate flowers produced
from the petiole at the base of the leaf blade, short racemose, 6-10-flowered;

peduncle 1.5-2.0 cm long, slender; pedicels 5-8 mm long, filiform; calyx shallowly

cupulate, 3-5 mm wide, greenish-white, the lobes obsolete; corolla ca. 6 mm in

diameter, white or cream, the lobes 2-3 mm long, broadly lanceolate or
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triangular, the outer surface glabrous, the inner surface slightly papillate, 3-

nerved; androecial column ca. 1 mm long, head ca. 1 mm in diameter. Pistillate

flowers solitary in same axils as staminate flowers; peduncle 6-10 mm long;

calyx and corolla as in the staminate flowers, but slightly smaller; ovary obHquely

ovoid, rostrate, ca. 4 mm long, short setose; stigma subglobose. Fruits greenish,

obliquely ovoid, ca. 1.5 cm long, explosively dehiscent, seta ca. 1 mm long; seeds

not seen.

A rare species known only from the type locality, Cerro Colorado, Chiriqui

Province. It occurs in the cloud forest at 1,200-1,500 m elevation.

CHIRIQUI; Cerro Colorado, 50 km N of San Felix on the Continental Divide, Mori ir

Dressier 7795 (MO, USF). N of San Felix at Chiriqui-Bocas del Toro border, on Cerro

Colorado copper mine road along continental divide, Mori 6- Kalhinki 5925 (MO, USF).

3. Cyclanthera explodens Naud., Ann. Sei. Nat. Bot. ser. 4. 12: 160. 1859.

type: not known.

C. explodens var. intermedia Cogn. ex Kuntze, Rev. Cen. Pi. 3: 103. 1898. type: not known.

C. explodens var. trifida Cogn. ex Kuntze, Rev. Gen. Pi. 3: 103. 1898. type: not known.

Vines; stems slender, glabrate, often puberulent at the nodes. Leaves sim-

ple, ovate to suborbicular, 3- to 5-lobate, 5-10 cm long and wide, the margins

denticulate, the apex acute, the base shallowly to deeply cordate, submem-

branaceous to chartaceous, the upper and the lower sin-faces pustulate, puberulent

on the nerves; petiole 1.5-3.0 cm long, glabrate; tendrils unequally 2-branched.

mirmte flowers axillary

2-4

shallowly cupulate, 1.0-1.5 mm wide, greenish white, the lobes obsolete; corolla

ca. 1.5-2.5 mm wide, white, the lobes broadly lanceolate, the outer surface

glabrous, the inner surface papillate, 3-nerved; androecial head subsessile, ca.

0.5 mm in diameter. Pistillate floioers solitary, in same axils as staminate flowers;

peduncle 1-2 mm long, puberulent; calyx and corolla as in the staminate flowers;

ovary obliquely ovoid, rostrate, 4-6 mm long, with a few seta 1-2 mm long;

stigma subglobose. Fruits greenish, obliquely ovoid, 2-4 cm long, explosively

dehiscent, with few scattered seta 4-5 mm long; seeds grayish brown, ovoid,

compressed 7-9 mm long, the margin sHghtly appendaged.

This species ranges from Mexico south to Colombia, occurring in thickets

from 800-2,000 m elevation. Although unreported from Panama, it is to be

expected. This species is often cultivated for its edible fruits.

4. Cyclanthera multifoliola Cogn., Mem. Couronnes Acad. Roy. Sci. Bru-

xelles, ser. 4, 28: 66. 1877. type: not known.—Fig. 6.

Cyclanthera filifera Cogn. Mem. Couronnes Acad. Roy. Sci. Bruxelles, ser. 4, 28: 72. 1877.

TYPE: not known.
;

Annual vines; stem puberulent to glabrate. Leaves 3-foHolate, lateral leaflets

3- to 7-times dissected, blade suborbicular, 3.5-15.0 cm long, 4.5-20.0 cm wide,

the leaflets or ultimate divisions elliptic, the margins coarsely serrate dentate,

the apex acute, membranaceous, the upper and lower surfaces scabrellous to
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FiGUHE 6. Cijchnthera muUijohoh Cogn. Habit (x7io). [After Burch 27i2—Mexico].

glabiate; petiole 2-4 cm long, slender, glabrute; tendrils 3- to 5-branched.
Staminate flowers axillary, elongate paniculate; rachis 15-30 cm long, slender,
flowering along most of its length; pedicels 1-3 mm long, filiform; calyx shallowly
cupulate, 0.8-2.5 mm in diameter, greenish white, the sepals obscure; corolla

2.0-3.5 mm in diameter, greenish white, lobes ca. 1 mm long, broadly lanceolate,

the outer surface glabrous, the inner surface papillate, 3-nerved; androtcial head
sessile, ca. 1 mm in diameter. fl

staminate flowers; peduncle 0.5-2.0 cm long; calyx and corolla as in the staminate
flowers but slightly smaller; ovary obliquely ovoid, rostrate, ca. 8 mm long,

setose; stigma subglobose. Fruits greenish white, obliquely ovoid, 3-4 cm long,

explosively dehiscent, seta 5-7 mm long; seeds grayish brown, ovoid, compressed,
8-13 mm long, the margin irregularly appendaged.

This species occurs in thickets and forest edges at 100-1,500 m elevation
from Mexico south to Peru. No specimens have been seen from Panama, but it is

to be expected.
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5. Cyclanthera pedata (L.) Schrad., Linnaea 8, Litt.-Bericht.: 23. 1833.

Momordica pedata L., Sp. Pi. 2: 1009, 1753. type: not known.
Anguria pedatisecta Nees & Mart., Nova Acta Caes. Leop. Carol. German Nat. Cur. 12: 10.

1824. type; not known.
A, pedisecta Ser. in DC, Prodr. 3: 319. 1828, non Nees & Mart., 1824. type: not known.
Momordica pedisecta Ser. in DC, Prodr. 3: 319. 1818, pro syn.

Cyclanthera digitata Arnott, J. Bot. (Hooker) 3: 280. 1841. type: not known.
C. edulis Naud., Belgique Hort. 360. 1872. type: not known.
C. pedata var. edulis (Naud.) Cogn. in DC, Monogr. Phan. 3: 826. 1881.

Annual vines; stems slender, glabrous. Leaves 5-foliolate, sometimes the two

lateral lobes slightly joined at the base and the leaves 3-foliolate, the blade sub-

orbicular in outline, 2.5-20 cm long and about as wide, the leaflets lanceolate,

the lateral leaflets often pedately lobate, the margins serrulate-dentate to

dissected, the apex acute, membranaceous, the upper and the lower surfaces

glabrate; petiole 1-8 cm long; tendrils 2-branched. Staminate flowers axillary,

paniculate; rachis 10-20 cm long, the 25(-50) flowers confined to the upper

¥2-V4. of the rachis; pedicels ca. 5 mm long, filiform; calyx shallowly cupulate,

3-4 mm wide, greenish white, the lobes obscure or to 2 mm long; corolla 3-6 mm
wide, whitish, the lobes 1-2 mm long, broadly lanceolate, the outer surface

glabrous, the inner surface papillate, 3-nerved; androecial head sessile, 2.0-2.3

mm in diameter. Pistillate flowers solitary, in the same axils as the staminate

flowers; peduncle 6-10 mm long; calyx and corolla as in the staminate flow^ers;

ovary obliquely ovoid, rostrate, 4-6 mm long, unarmed or with a few seta near

the base; stigma subglobose. Fruits greenish white, striate, obliquely ovoid, 5-16

cm long, indehiscent, the setae few or none; seeds dark brown, ovoid, com-

pressed, 12-16 mm long, the margin irregularly appendaged.

Cyclanthera pedata occurs in thickets and disturbed sites around habitations

from Mexico south to Pervi and Ecuador. It is probably native to Andean South

America, but is commonly cultivated in the Neotropics for its edible fruit and

it frequently occurs as an escape. It is reported by Standley (1928) as occurring

in the Canal Zone of Panama. Although no specimens have been seen, it is

to be expected.

7. ELATERIOPSIS

Elateriopsis Ernst., Flora 56: 257. 1873. type: E. caracasana Ernst.

Monoecious, tendriled vines; stems 5-sulcate. Leaves petiolate, entire, angu-

late, or 3- to 5-lobate; tendrils 3- to 5-branched. Staminate flowers in axillary

racemes; calyx campanulate, 5-lobate; corolla campanulate or spreading, 5-

lobate; stamens 5, the filaments connate, the anthers connate, condupHcate,

forming a subspherical head. TiUillate flowers solitary in the same axils as the

staminate flowers; calyx and corolla as in the staminate flowers; ovary ovoid to

fusiform, usually obhque, 3-carpellate, the styles 4, connate, erect, the stigmas 3,

forming a peltate, irregularly-lobate head. Fruits ovate to fusiform, usually

oblique, longitudinally dehiscent, with or without spines, usually fleshy; seeds

several in each carpel, pendulous, subovate to obtusely triangular, compressed,

the margins often undulate or notched, the testa smooth or rugulose.
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Elciteriopsis includes about five species in the Neotropics, a single species

occuiTing in Panama.

Literature:

M. Crovetto, R. 1957, Revision critica del genero ''Ehiteriopims*' Darwinia 11

23-243.

1. Elateriopsis oerstedii (Cogn.) Pittier, Contr. U.S. Natl. Herb. 13: 125. 1910.

—Fig. 7,

Ctjclanthera oerstedii Cogn. in DC, Monogr. Phan. 3: 856. 1881. syxtypes: Costa Rica,

Oersted 18, 19, 20 (all BR, none ^een).

Elateriopsis oerstedii var. biolleiji Cogn. ex Pittier, Contr. U.S. Natl. Herb. 13: 126. 1910.
TYPE: Costa Rica, BioUeij (CR, holotype, not seen; US, isotype).

Scrambling vines; stems glabrous or puberulent in furrows. Leaves simple,

broadly triangular cordate, angulate or obscurely 3-lobate, 6-15 cm long, 7-8

cm wide, the apex acuminate, the base cordate, the margin entire or with remote,

minute teeth, chartaceous, the upper surface minutely pustulate, the lower sur-

face puberulent on the nerves, at least near the base; petiole 3-8 cm long, slen-

der, striate; tendrils 2- to 4-branched near the middle. Staminate flowers axillary,

racemose; rachis 5-25 (-40) cm long, slender, usually flowered only in the upper

%, puberulent in upper %; pedicels 5-25 mm long, filiform; calyx broadly cam-
panulate, green, puberulent, densely ciliate on the rim, the lobes subulate, ca, 1

mm long, acvuninate, reflexed or spreading; corolla lobes ovate lanceolate, 5-10

mm long, greenish white, the apex obtuse, puberulent on both the surfaces,

densely ciliate, 7-nerved for most their length; filament column 2-3 mm long, the

anthers fornihig a depressed, subspherical head 5-10 mm wide. Pistillate flowers

solitary in the same axils as the staminate flowers; peduncle ca. 1 cm long, slen-

der, puberulent; calyx and corolla similar to that of the staminate flowers; ovary

obliquely fusiform, 8-10 mm long, puberulent, the beak ca. 5 mm long, styles 3,

ca. 2 mm long, connate, the stigmas forming a capitate, 3-lobatc head 5-8 mm
in diameter. Fruits light green with darker longitudinal lines, diying reddish,

flesh white, obliquely subconic, apex prolonged and usually arcuate, 6-8 cm
long, 3-4 cm in diameter, surface smooth, glabrate, elastically and longitudinally

dehiscent; seeds, obovate, 18-25 mm long, 15-20 mm wide, compressed, the apex

entire or with 2-3 notches, the base with a single notch, brownish, the testa

rugulose.

This species occurs in open woods, thickets, and disturbed sites from sea

level to approximately 1,400 m. It is reported only from Costa Rica and Panama.

Elateriopsis oerstedii var. hiolleiji intergrades with the typical variety and
cannot be retained as a distinct taxon.

BocAs DEL TORo: Santa Catalina, Blaehuell et al 2689, 2753 (both MO). Rio Teribc
between Rio Treglo and Puerto Palenqne, Kirkhride b Duke 530 (MO). Fish Creek Moun-
tains, Chiriqui Lagoon, Wedel 2288 (CII, MO), cocle: El Valle de Anton and vicinity,

Croat 13382 (DUKE, MO, USE), 14267 (E, MO, US); Divyer ir Nee 11942 (MO); Gentri/
5631 (F, MO); Hunter^ Allen 363 (MO); Lewis et al 1710 (MO), 2508 (DUKE, MO).
Cerro Pilon, Liesner 766 (DUKE, F, MO, NY, US, USF). Along road and in cloud forest



1978] WUNDERLIX—FLORA OF PANAMA (Family 182. Cucurbitaceac) 313

Figure 7. Elateriopsls oerstedii (Cogn.) Pittier. Habit (%). [After Lewis et al 2508].
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a

5 mi N of El Valle de Anton, Luteijn 1192 (DUKE). El Valle tie Anton and vicinity, Maurice
772 (US); Scihcii 463 (MO). Penonome and vicinity, Williams 1156 (XY). colox: Alon^
the Rio Guanche, Croat 26154 (MO); D'Arcy 9728 '(MO); Gentn^ 6311 (F, MO). 10 mi
SW of Portobelo, 2-4 mi from coast, Licsner J 101 (F, MO, NY, US, USE). N side of Rio
Guanche, M» km upstream from Puerto Pilon-Portobelo Highway bridge, Nee 7108 (MO).
darien: Rio Pirre and vicinity, Croat ir Porter 15500 (MO); Duke 5071 (GH, MO, US),
5184 (GH, MO). Panamerican Highway between Pucro and Rio Punusa, Duke 5397 (GH,
MO). Rio Pirre and vicinity, Gentry b- Clewell 6934 (MO). Rio Pucuro base camp, Rio
Pucuro between Cerro Mali and Cerro Taearcuna, Gentry 6- Mori 13875 (USF). Quebrada
Camachinmricate," Knmedy 2846 (F, MO, NY, US). Paca, just below Cana, Williams 800

A

(NY). PANAMA: Upper Pequeni between Salamanca Hydrographic station and Rio Boqueron,
Allen 17285 (MO). Between Canasas and Sabalo, Duke 14455 (MO). Cerro Jefe, Dwyer ir

Gentry 9057A (MO). Tributary of Rio Chagres, 5 mi SW of Cerro Brewster, Lewis et al.

3472 (DUKE, MO), 3489 (MO), san hlas: Rio Chucunaque, 2-10 mi above Cuna-Darien
boundary, Duke 8561 (MO, US). Along headwaters of Rio Mulatupo, FMas 1788 (MO).
VERAcuAs: Rio Primero Braso, 2.5 km beyond Escuela Agricola Alto Piedra near Santa Fe,

Croat 25522 (MO). Rio Segundo Braso, 8 km beyond Escuela Agricola Alto Piedra near
Santa Fe, Croat 25541 (MO). NW of Santa Fe, 8.8 km from Escuela Agricola Alto de Piedra

on road to Calovebora, Mori 6654 (MO, USF). 11 km from Escuela Agricola Alto de Piedra,

in forest along Rio dos Bocas, Mori 6 Kallunki 3168 (MO, USF). NW of Santa Fe, 1.5 km
from Fscnela Agricola Alto de Piedra, on school property S of school, Mori ir Kallunki 5329
(MO, USF). 6-7 km W of Santa Fe on new road past Agricultural School, Nee 9745 (MO,
USF).

8. FEVILLEA

Fevillea L., Sp. Pi 1013. 1753; Gen. PI, ed. 5. 443. 1754. lectotype: F. cordi-

folia L.

Nhandiroha Plum, ex Adans., Fain. PI. 2: 139. 1763. type: not designated.
Ilypanthera Manso, Enum. Subst. Bras. 37. 1836. type: H. guapeva Manso.

Dioecious, tendriled vines or Uarms; stems 5-sulcate. Leaves petiolatc, simple,

entire, angulate or 3- or 5-lobate; tendrils 2-branched near the apex. Staminate

flowers in axillary panicles; calyx campanulate, 5-lobate; corolla 5-lobate, spread-

ing; stamens 5, free, the filaments recurving, the anthers 1-celled, straight. Pis-

fi calyx and corolla as in the

staminate flowers; ovary globose, 3-carpcllate, the styles 3, connate for at least

part of their length, the stigmas forming a capitate, 3-lobate head; staminodia

minute, sometimes reduced to the glands, or absent. Fruit globose, indehiscent,

with circumferential receptacle scar near the apex; seeds several in each carpel,

pendulous, orbicular to elliptic, compressed, the testa rugose or somewhat
echinate.

Fevillea is a genus of about seven species in the Neotropics. A single species

occurs in Panama.

Literature;

Cogniaux, A. 1916. Cucurbitaceae: Fevilleae et Melothrieae in A. Englcr. Das
Pflanzenreich 88 (IV. Fam. 275, II): 1-277.

1. Fevillea cordifolia L., Sp. PI. 1013. 1753; non \'ell., 1827. type: not known.
Fig. 8.

Triehosanthes punetata L., Amoen. Acad. 3: 423. 1756. type: without locality, llerh. Linn.
11801 (LINN, not seen, microfiche MO).
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Figures. Fcvillea cordifoUa h. Habit (xyio). [Micr Croat 22537].

Fevillea scandens L., Sp. PI. ed. 2. 1457, 1763. type: not known.
F. trilobata Reichard, Syst. PI. 4: 253. 1780, non L., 1753. type: not known.
F. punctata (L. ) Poir. in Lam., Encycl. Meth. Bot. 4: 418. 1796.

F. hederacea Poir. in Lam., Encycl. Meth. Bot. 4: 419. 1796. type: not known.
F. javilla H.B.K., Nov. Gen Sp. Pi. 2: 124. 1817. type: not known.
Nhundiroba scandens (L.) Dcsc, Fl. Med. Ant. 8: 66. 1829.

Fevillea cordifolia var. hederacea (Poir.) Cogn. in DC, Monogr. Phan. 3: 943. 1881.

Nhandiroba cordifolia (L.) Kuntze, Rev. Gen. 1: 257. 1891.

Lianas; stems, glabrous, often reddish. Leaves simple, cordate, 6-15 cm long,

4-12 cm wide, apex acuminate to attenuate, the base cordate, the margin with re-

mote, rounded, glandular teeth, minutely ciliate, chartaceous to subcoriaceous,

the upper and the lower surfaces minutely pustulate and usually somewhat

puberulent on the veins; petiole 2-8 cm long, slender, striate; tendrils 2-branched
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near the apex. Starninate fhncers axillary, paniculate, the raehis 10-20 cm long,

puberulent, each branch with a small, ovate bracteole at the base; pedicels 1-2

mm long, slender; calyx campanulate, greenish yellow, pubcrulent, ciliate, lobate

to near the middle, the lobes broadly lanceolate, ca. 2 mm long, acute; corolla

greenish yellow, the lobes broadly obovate, 3^ mm long, the apex rounded, gla-

brous on the outer surface, puberulent toward the base on tlie inner surface,

bearing a narrow flap of tissue on the lower % of petal separating 2 shallow

nectary cups, weakly 7-nerved for most their length; stamens ca. 1 mm long, the

anthers about as long as broad, equalling or longer than the filaments. Pistillate

floioers disposed as the staminate flowers; calyx and corolla similar to the stami-

nate flowers; ovary globose, 3-4 mm in diameter, puberulent, styles ca. 1 mm
long, connate to near middle, the stigmas forming a capitate, 3-lobate head.

Fruits green, flesh greenish white, globose or subglobose, 7-12 cm in diameter,

the surface granular, a circumferential scar near the apex, indehiscent; seeds 6,

2 in each carpel, pendulous, lenticular, 5-6 cm long, 4-5 cm wide, ca. 1 cm thick,

white, the testa punctate and minutely echinate.

FcviUea cordifolia ranges from Central America and the West Indies south

to Peru and the Amazon basin of Brazil. It is uncommon in Panama, occurring

in tropical moist forests, often climbing into the canopy.

CANAL zone: Bano Colorado Island, Croat 11918 (DUKE, F, CII, MO, NY, USF). Coco
Solo, Gentry 6425 (MO). cuiRic^ui: Rabo de Puorco, 8 km W of Puerto Arniuelles, Burica

Peninsula, Btisetj 440 (F, MO, NY, US, USF). Along Quanabana, Burica Peninsula, Croat

22537 (MO, US). San Bartolome, Burica Peninsula, Woodson 6 Schery 872 (MO, NY, US).
DARIEN: Rio Sabana above Santa Fe, Duke 14107 (MO, NY), los saxtos: Vicinity of

Tonosi, Duke 12484 (MO). 17.8 mi S of Macaracas, Lctvis ct al 1605 (MO), paxama: 12,4

km E of Caiiita, Witherspoon ir Withcrspoon 8704 (MO).

9. FRANTZIA

Frantzia Pittier, Contr. U.S. Natl. Herb. 13: 127. 1910. type: F. pittieri (Cogn.)

Piltier.

Polakowskia Pittier, Contn U.S. Natl Herb. 13: 131. 1910. type: P. tacaco Pittier.

Monoecious, tendriled vines; stems 5- to 10-sulcate, Leaves petiolate^ simple,

entire or 5- to 5-lobate; tendrils 3- to 5-branched. Staminate flowers in axillary

racemes or panicles; calyx rotate to iirceolate, 5-lobate; corolla 5-lobate, the lobes

spreading; stamens 5, the filaments connate, the anthers sessile, connate, flexu-

ous, forming an irregular head; nectaries 10, forming a depressed spherical cush-

ion at the base of the staminal column or pouchlike and sunken into the bottom

of the hypanthium and protruding on the underside of the calyx. Pistillute fJotv-

ers solitary or few in the same axils as the staminate flowers; calyx and corolla

as in the staminate flowers; ovary fusiform, 1-carpellate, the single ovule pendu-

lous; styles 5, connate, erect, the stigmas 5, forming a peltate, 5-lobate head;

nectaries as in the staminate flowers. Fruits ovate to fusiform, indehiscent or

2-valvate, with or without spines, firm and fibrous; seed ovate to elliptic, com-

pressed, the testa smooth,

Frantzia embraces five species, three endemic to Costa Rica, one endemic to

Panama, and the other occurring in both countries. The genus is divided into
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two sections, sect, Frantzia and sect. Polakowskia on the basis of nectary struc-

ture. The two Panamanian species are both placed in sect. Frantzia,

Literature;

Pittier, II. 1910. New or notewortliy plants from Colombia and Central Amer-

ica—11. Contr. U.S. Natl Herb. 13: 93-132.

Wunderlin, R. P. 1976. Two new species and a new combination in Frantzia

(Cucurhitaceae). Brittonia 28: 239-244.

. 1977. A new species of Frantzia (Cucurhitaceae) from Panama. Bull.

Torrey Bot. Club 104: 102-104.

a. Inflorescences long pedunculate, subcapitate clusters 1. F. panamensis

aa. Inflorescences racemose paniculate __ 2. F, pittieri

1. Frantzia panamensis Wunderlin, Bull. Torrey Bot. Club 104: 102. 1977.

type: Panama, Davidson 416 (F).

Vines; stems glabrous. Leaves simple, blade lanceolate, 8-12 cm long, 5-7

cm wide, the apex acuminate, the base deeply cordate, the margin coarsely den-

tate, chartaceous, the upper surface minutely scabrous pustulate, scabrous puber-

ulent on the principal veins, the lower surface scabrous puberulent on veins, the

petiole 2.0-3.5 cm long, glabrous, sulcate; tendrils 5-branched, usually only 1-3

branches well developed, glabrous. Staniinate flowers axillary, long pedunculate

in subcapitate clusters; peduncle 6-8 cm long, slender, glabrous; pedicels fili-

form, 6-8 mm long, tomentellous; calyx depressed urceolate, tomentose, 3-4 mm
long, 6-8 mm wide, green, the lobes setose, 3-4 mm long; corolla lobes broadly

lanceolate to triangular, 7-9 mm long, ca. 6 mm wide at the base, the apex acute,

connate for ca. 2 mm at the base, spreading, greenish white, 7- to 11-nerved, the

outer surface tomentose, the inner surface sparsely stipitate glandular; staminal

column ca. 3 mm long, the anthers forming an irregular head ca. 3 mm in diam-

eter, spreading after maturity; nectaries forming a depressed spherical cushion

at the base of the staminal column, each opening by a horizontal pore at the

periphery. Pistillate flowers solitary, axillary; peduncle 6-8 mm long, glabrate;

calyx tomentellous, otherwise as in the staniinate flowers; corolla as in the stami-

nate; nectaries, the style and stigma not seen; ovary broadly fusiform, ca. 13 mm
long, ca. 6 mm in diameter, tomentose, aculeate on the lower half. Fruits un-

known, but probably similar to the following species.

This species is known only from the type and the following collection.

CHiRiQui: Top of peak between Baru and Respinga, D'Arcij 10135 (MO). Without other

locality, Davidson 416 (F).

2. Frantzia pittieri (Cogn.) Pittier, Contr. U.S. Natl. Herb. 13: 139. 1910.—

Fig. 9.

Cyclanthera pittieri Cogn., Bull Soc. Roy. Belg. 30: 275. 1891. type: Costa Rica, Tomluz

2511 (US, isotype).

C. pittieri var. quinqueloha Cogn., Bull. Soc. Roy. Bot. Bclgique 30: 276. 1910. type: Costa

Rica, Pittier 3506 (BR, not seen).

Frantzia montana Pittier, Contr., U.S. Natl Herb. 13: 128. 1910. type: Costa Rica, Pittier

13192 (US, holotype).
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Figure 9. Frantzia pittieri (Cogn.) Pittier. Habit (xVw). [After HJailik 179].

F. pittieri var. quinqueloha (Cogn.) Pittier, Contr. U.S. Natl. Herb. 30: 276. 1910.
Elatcriopsis pittieri (Cogn.) Cuf., Arcbivo Bot. 10: 50. 1934.

nes

(^)io-

Leaves simple, blade (5-) 10-

line; entire or 3- to 5-lobate, apically acuminate, basally cordate, the margin
glandularly dentate, chartaceous, the upper surface scabrous with pustular-based

trichomes, the lower surface glabrous or tomentellous at the base and on the

main veins; petiole 3-8 (-15) cm long, slender, striate; tendrils 3- to 5-branched.

fl

10-25

rarely becoming distinctly pa-

in 6-15 umbelloid clusters; pedicels 5-20 mm long, filiform; calyx rotate to

campanulate, 1-2 mm long, green, lobes ca. 1 mm long, subulate to triangular;

corolla ca. 1 cm in diameter, greenish white, the lobes 3-5 mm long, 2-4 mm
wide at the base, triangular to lanceolate, the outer surface glabrous, the inner
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surface puberulent toward the base, 7- to 9-ribbed; staminal column 2-3 mm
long, the anthers forming an irregular head; nectaries forming a depressed spher-

ical cushion at the base of the staminal column, each opening by a pore on the

periphery. Pistillate flowers solitary in the same axils as the staminate flowers;

calyx and corolla as in staminate, but slightly smaller; ovary fusiform, 3^ mm
long, usually setose toward the base, rarely setose on the entire surface, styles

ca, 1 mm long, the stigma capitate, ca. 2 mm in diameter; nectaries as in the

staminate flowers, but the openings slightly larger. Fruit green with white or

light green spots, 4-6 cm long, 3-4 cm in diameter, ovate to fusiform, the surface

slightly rugose, shallow pitted, usually spiny, at least near the base, rarely spine-

less, frequently 10-sulcate, woody and fibrous, indehiscent; seed solitary, 2-3 cm
long, 1-2 cm wide, 4-5 mm thick, ovate to elliptic, the testa smooth.

This is a variable species occurring in forest margins and thickets in Panama
from 1,400 to 2,700 m. It is also found in Costa Rica down to 100 m.

BOCAs DEL TORo: Water Valley, Cluriqui Lagoon, Wedcd 763 (GH, MO, US), 1128 (GH,
MO), 1443, 1457, 1522, 1662 (all GH, MO, US). Pumpkin River, Chiriqui Lagoon, Wedcd
2590 (GH, MO, US). Nievecita, Woodson ir Schery 1026 (MO, NY, US); Woodson et al

1841 (MO). CHiBiQui: Trail from Cerro Pimta to lieadwaters of Rio Caldera, Alleti 1443 (F,

GH, MO, NY). Cerro Punta, Blum et al 2434 (FSU, MO). Camino que va desde el pueblo
de Cerro Punta a la zona maderera de Las Nubes, Correa 1322 (MO). Between Bambito and
Cerro Punta, Croat 10598 (DUKE, F, MO, NY). Methodist camp near Nueva Swissa and
Cerro Punta, Croat 13533 (GH, MO), Croat 26290 (MO). Above Boquete on road to Cerro

Horquita, Croat 27030 (MO). Above Rio San Felix near town of San Felix, ca. 13 mi N
of Rio San Felix bridge, Croat 33450 (MO, USF). NW side of Cerro Punta between
Monte Lirio and El Hato de Volcan, Croat 6- Porter 15949 (MO, NY). Alto Respinga and
above, D'Arcij 9984 (MO). Cerro Respinga, E of Cerro Punta, D'Arcij ir D'Arctj 6536 (F,

MO). E slope of Volcan de Chiriqui (Baru) WNW of Boquete, Davidse ir DArcy 10144
(MO). Rio Chiriqui Viejo valley, Duke 9021 (USF). Cerro Horquete, NW of Boquete, Duke
et al 13641 (DUKE, MO). Cerro Horciuete, NW of Boquete, Duke et al 13641 (DUKE,
MO); Dwyer et al 463 (F, GH, MO, NY, US). Boquete, Fred Collins Finca, Ehinger 696
(M, MO, US, USF). Cerro Respinga, E of Cerro Punta, Gentry 5938 (F, MO, NY). 1.4

mi S of Cerro Punta, Graham 294 (GH, MICH). Bojo Boquete, Hladik 179 (MO). Cerro

Horqueta, NW of Boquete, Maurice 889 (F, MO, US). Cerro Punta, 2.5 km SE of town,

Mori ir Kallunki 5636 (MO, USF). N of San Felix at Chiriqui-Bocas del Toro border on
Cerro Colorado copper mine road, Mori ir Kallunki 5969 (USF). Bajo Grande, 1-3 km E
of town of Cerro Punta, Nee 10005 (USF). Around camp aquacatal, E slope of Chiriqui

Volcano, Pittier 3081 (GH, US). Cerro Punta, Ridgeway ir Solis 2387 (GH, MO); Tyson
1032 (FSU). Bambito, 1 mi SW of Cerro Punta, Tyson 5659 (FSU, MO). On mountains
above Bambito, 1 mi S of Cerro Punta, Tyson 5770 (FSU). Cerro Punta, Tyson 5795
(FSU, MO), Rio Chiriqui Viejo valley. White 163 (F, MO). Cerro Punta, White 201 (F,

MO, US). Streamside near Nueva Suiza and ca. 2 mi E of Cerro Punta, Wilbur et al 13011
(DUKE). Wooded slopes ca. 1 km N of Las Nubes, E of Cerro Punta and 5 km NW of

Cerro Punta town, 2000-2300 m, Wilbur et al 15223 (DUKE). Casita Alta, Volcan de Chiri-

qui, Woodson et al 920 (F, GH, MO, NY), veraguas: Above Santa Fe beyond Escuela

Agricola Interamericana, 1.8 mi beyond fork in road on Pacific slope, Croat 34183 (MO).
NW of Santa Fe, 1 km from Escuela Agricola Alto de Piedra, Mori ir Kalluiiki 4880 (USF).
6—7 km W of Santa Fe on new road past agriculture school, Nee 9776 (USF).

10. GURANIA

Gurania (Schledit.) Cogn., Bull. Soc. Roy. Bot. Belgiqne 14: 239. 1875.

Aiiguria sect. Gurania Schlecht., Linnaea 24; 789. 1851.

Dioecious, rarely monoecious, tendriled vines or lianas; stems 5- to 10-sulcate.

Leaves petiolato, simple, entire, lobate, or 3- to 5-foliolate; tendrils simple.
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Staminate flowers axillary, in racemes, or umbclloid heads; calyx tubular, 5-

lobate; corolla 5-lobate, the lobes erect or only spreading; stamens 2, sessile or

subsessile, free, attached to the hypanthium wall, the anthers straight or repli-

cate. Pistillate flowers in axillary, fascicles, racemes, umbclloid heads, or flow-

ers solitary; calyx and corolla similar to the staminate flowers; ovary oblong,

3-carpellate, the ovules numerous, horizontal^ the styles 2, connate, erect, the

stigmas 2. Fruits oblong to fusiform, cylindrical, indehiscent; seeds elliptic

ovate, compressed.

Gurania is a genus of about 75 tropical species with four occurring in Pan-

ama. The genus is closely related to Fsiguria and may not be distinct from it.

a. Calyx lobes mucli shorter than hypanthiiun tube; staminate inflorescences usually

produced at nodal region on old leafless, woody stems 4. G. megistaniha

aa. Calyx lobes equalling or much longer than hypantliium tube; staminate inflorescences

produced on leafy, herbaceous stems.

b. Staminate flowers distinctly pedicellate; calyx lobes narrowly lanceolate; leaves

usually 3-foliolate, rarely entire or 2- to 3-lobate 1. G. coccinea

bb. Staminate flowers sessile or subsessile; calyx lobes filiform; leaves 3- to 7-lobate.

c. Corolla lobes sube(iualling calyx lobes; inflorescence pilose setose - 2. G. erianiha

cc. Corolla lobes less than V^ the length of the calyx lobes; inflorescence pilose

to pubescent __ 3. G. makoijana

1. Gurania coccinea Cogn., Mem. Couronnes Mem. Acad. Roy. Sci. Belgique

27: 42. 1876. type: Panama, Femller 125 (K, holotype, not seen; MO, US,

isotypes).

—

Fig. 10.

Dioecious vine; stems 5- to 10-sulcate, pilose, rarely glabrate. Leaves usually

3-foliolate, sometimes simple and entire, 2- to 3-lobate, or imperfectly foliolate,

the leaflets sessile or with petiolules to 15 mm long, 12-18 cm long, 5-8 cm wide,

the terminal leaflet elliptic or narrowly obovate, the lateral leaflets obliquely

ovate, often with a pronounced basal lobe on the outer margin, the apex acute to

acuminate, the base cuncate, the margin denticulate, chartaceous, the upper and

the lower surfaces pilose, especially on the veins, rarely glabrate; petioles 2-6

cm long, pilose, rarely glabrate; tendrils simple, sparsely pilose or glabrate. Sta-

minate flowers in axillary, usually long pedunculate, umbclloid racemes, the

rachis pilose to rarely glabrate; peduncles to 20 cm long; pedicels 4-15 mm long;

calyx orange, tubular with a bulbous base, the outer surface pilose, the imier

surface papillose puberulent, lobed for Mt-M; its length, the lobes lanceolate,

spreading; corolla yellow, slightly exceeding the calyx, the lobes lanceolate,

densely papillose on both the surfaces; anthers 2, free, attached to the hypan-

thium wall, subsessile, the anthers ovate oblong, replicate at the base, ca. 3 mm
long, appendix ca. 2 mm long, slightly papillose. Pistillate flowers several at

leafless nodes on the upper part of the stem; calyx and corolla as in the staminate

flowers, but glabrous on the inner surface; ovary linear fusiform, ca. 1.5 cm long,

the rachis pilose to glabrate, ovules numerous, horizontal, the styles 2, connate,

short, stout, stigmas 2, bifid, the inner surface papillose and grooved, much
longer than the stylar column. Fruits pale green with light spots, 4-6 cm long,

1.5-2.5 cm in diameter, longitudinally grooved, the old flowers sometimes per-

sisting; seeds white, elliptic ovoid, compressed, 6-9 mm long, 3-4 mm wide, the

testa rugulose.
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FiouuE 10. Gurania.—A. B. G. coccinea ( Cogn. ) Pittier.—A. Habit ( X 1 ) . [After

Bhim h Duke 2198].—B. Immature fruit (X%). [After Croat 14577].—C. G. megistantha

Donn. Sm. Stem aud inflorescence (X%). [After Gentry 4909].

Thi 000

m. It is reported only from Panama, but is to be expected in Costa Rica on the

Atlantic side. The native name ya-te-vi or bien te veo.
J

Tins and one, or perhaps two, other Gurania species are said to be much
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feared by some of the natives. It is said to cause an itching and bUstering or

ulcering of the skin, sometimes accompanied with swelling or a fever or nausea.

Various accounts attribute tlie plant hairs, a fly or bug which is harbored in the

flowers, or a large caterpillar which feeds on the leaves. Contemporary botanists

report collecting this and other Gurania species without any ill effects.

This and at least some other Gurania species are pollinated by various species

of heliconid butterflies.

iKKTAs DEL TORO: Fish Creek Mountains, Chiriqui Lagoon, Wcdcl 2251 (MO), canal
zoxE: Chagres, Fendler 125 (MO, US). Woods near Gatiin Station, Hayes 134 (NY). Militar

Reserva Fuerte Sherman between Catiin and Pina, Liesner 1334 (DUKE, F, MO, NY, US,
USF). Hills aroimd the Aqna Clara Reservoir near Gatun, Pittier 2657 (US). Forest along the

Rio Indio de Gatun, Pittier 2787 (Gil). Hills N of Frijoles, Standley 27422 (US), barro Colo-
rado island: Croat 14077, 14577 (both MO); Foster 2039 (DUKE); Frost 229 (F); Shattuck

641 (F, GH, MO); Wetvwrc et a\. 50 (F, GH). cocle: Hills N of El Valle de Anton, Allen

2346 (MO). Foothills of Cerro Pilon, above El Valle de Anton, Correa <b Duke 14667 (MO);
Croat 14077 (MO, NY), 14328 (MO). El \^dle de Anton, Lewis et al 2536 (MO). Along road

ca. 8 mi N of El Valle de Anton, Luteyn ix Kennedy 1682 (DUKE). Foot of Cerro Pilon, above
El Valle de Anton, Porter et al. 4420A (MO), colon: Santa Rita Ridge, Dwyer b Gentry
3411 (MO). Santa Rita Ridge, ca. 4-5.5 mi E of Transisthmian Highway, Lewis et al. 5292
(MO). LOS SANTOS: Cerro Pilon, Dwijer 8621 (MO). Panama; Cerro Jefe, Blum ir Duke 2198
(FSU, MO). Santa Rita Trail, Cowell 129 (NY). Cerro Jefe, 4.6 km beyond peak on road to

Altos de Pacora, 26.3 km from Interamerican Highway, Croat 35910 (MO). Cerro Campana,
Duke 10727 (MO). Cerro Jefe, Duke 15244 (MO). Cerro Campana, Gentry 4916 (MO).
Canipo Tres, 3 mi NE of Altos de Pacora, Liesner 511 ( DUKE, F, MO, NY, US, USF). Cerro
Campana, 8.6 mi SW of Capira, Luteyn 1033 (DUKE, F). Snmmit of Cerro Campana, PoHer
ct al. 4886 (MO), san rlas: Perme, Cooper 243 (NY). SE of Puerto Obaldia, Croat
16755 (MO), veraguas: Rio Segundo Brasso, 8 km beyond Escuela Agricola Alto Piedra
beyond Santa Fe, Croat 25561 (MO). Valley of Rio Dos Bocas along road between Escuela
Agricola Alto Piedra and Calovebora, 15.6 kn» NW of Santa Fe, Croat 27603 (MO). 0.2 mi
beyond fork in road at Escuela Agricola Alto Piedra on road to Rio Calovebora, Croat 6-

Folsom 33883 (MO, USF). NW of Santa Fe, 8.8 km from Escuela Agricola Alto de Piedra,

Mori ir Kallunki 3985 (MO). Lower montane wet forest 6-7 km W of Santa Fe on new road
past agricultm-e school. Nee .9736, 11254 (both MO, USF). Cutover slopes N of the govern-
ment agrienltural camp ca. 2 km N of Santa Fe towards the continental divide, Wilbur ir

Luteyn 19105 (DUKE). Along first branch of Rio Santa Maria on road from Santa Fe,

Witherspoon ir Dressier 8915 (MO, USF).

2. Gurania eriantha (Poepp, & Endl.) Cogn., Mem. Couronnes Mem. Acad.

Roy. Sci. Belgiqiie 27: 16. 1876.

An^uria eriantha Poepp. & Endl, Nov. Cen. Sp. Pi. 2: 52. 1838. type: Peru, Weherhauer
2330 (W, hoU)type, not seen; MO, photo of isotype at B, specimen now destroyed).

A. speciosa Poepp. & Endl., Nov. Gen. Sp. Pi. 2: 51. 1838. type: not known.
Gurania speeiosa (Poepp, & Endl.) Cogn., Mem. Conronnes Mem. Acad. Roy. Sci. Bclgiqnc

27: 16. 1876.

G. martiana Cogn., Mem. Couronnes Mem. Acad. Roy. Sci. Belgi(iue 27: 16. 1876. type: not
known.

G. hirsuta Cogn., Bot. Jahrl). Syst. 23: 134. 1896. type: BR, holotypc, not seen; MO, photo
of isotype at B, specimen now destroyed).

G. andreana Cogn., Bull. Soc. Roy. Bot. Belgique, ser. 2. 49: 390. 1904. type: not known.

Dioecious, tendriled vines\ stems 5- to 10-siilcate, pilose. Leaves simple, blade

ovate to suborbicular, entire or 3- to 5-lobate, 10-25 cm long, nearly as wide as

long, the apex acuminate to caudate, the base cordate, the margin denticulate,

submembranaccous to chartaceous, the upper surface minutely pustulate, the

2-6

tendrils, simple, pilose. Staniinate fl
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capiUiliform racemes, the rachis densely pilose; peduncles to 40 cm long; flowers

sessile or subsessile; calyx orange, urceolate, the outer surface pilose, the inner

surface glabrous, lobes ca. 1.5 cm long, filiform, erect or slightly spreading, pilose

on the outer surface; corolla yellow, the lobes equalling or slightly longer than

the calyx lobes, filiform, densely papillose puberulent on both the surfaces; sta-

mens 2, attached to the hypanthiiim wall, subsessile, the anthers ovate subrec-

tangular, 2.5-3.0 mm long, replicate at both ends, without appendix. Pii>tillate

flowers solitary or several at the leafless nodes on the upper part of the stem;

calyx and corolla as in the staminate flowers but glabrous on the inner surfaces;

ovary elliptical, pilose, ovules numerous, horizontal, the styles 2, connate, thick,

the stigmas 2, emarginate at the apex, the inner surface papillose and medially

grooved, subequalling the style column. Fruit oblong, pilose, 3.5-4.5 cm long,

2.5-3.0 cm in diameter, the old flowers persisting; seeds numerous, light brown,

elliptical, compressed, 10-12 mm long, 5-6 mm wide, the margin somewhat thick-

ened, the testa roughened.

Specimens have been seen from Peru, Panama, and Costa Rica with only a

single collection from the latter two countries. The species occurs m tropical

wet forests at low elevations. The native name in Peru for this species is "usiya-o."

darien: La Boca de Pirre, Bristan 1250 (MO, NY).

3. Gurania makoyana (Lem. ) Cogn., Mem. Couronnes Mem. Acad. Roy. Sci.

Belgique 27: 17. 1876.

AngjirUi makoyana Lem., Fl. Serres Jard, Enr. 3; tab. 222. 1847. type: Described from

plants cultivated in Belgium from seeds said to come from Guatemala (BR, not seen).

Gurania seemaniana Cogn., Mem. Couronnes Mem. Acad. Roy. Sci. Belgique 27; 35. 1876.

type: Panama (BR, not seen).

G. donnell-smithii Cogn. in Donnell Smith, Bot. Gaz. ( Crawfordsville ) 16: 10. 1891. type:

Guatemala, Donncll-Smith 1511 (BR, holotype, not seen; US, isotype).

Dioeeious vines; stems 5- to 10-sulcate, pilose, pubescent, or villous. Leaves

simple, the blade broadly ovate to sul)()rbicular in outline, shallowly to deeply

3- to 7-lobate, the juvenile leaves often entire or shallowly lobed, 15-30(^0) cm
long, nearly as wide as long, the apex acuminate, the base cordate, the margin

denticulate, chartaceous, the upper sinface minutely pustulate, the upper and

the lower surfaces pilose, or villous, especially on the veins; petioles 4-10 cm
long, slender, striate, pilose, pubescent, or villous; tendrils simple, pilose, pubes-

cent, or glabrate. Stamhuite floicers in axillary, usually long pedunculate, capitu-

liform racemes, pilose, villous, or pubescent; peduncles to 30 cm long; flowers

sessile or subsessile; calyx orange, urceolate, the outer surface pilose or pubes-

cent, the inner surface papillose puberulent, the lobes ca. 2 cm long, filiform,

erect or slightly spreading, pilose on the outer surface; corolla yellow, about Vt^

the length of the calyx lobes, the lobes lanceolate, densely papillose puberulent

on both the surfaces; anthers 2, free, attached to the hypanthium wall, subsessile,

the anther lanceolate, replicate at the base, ca. 6 mm long, the appendix ca. 1

mm long, smooth. Pistillate floicers solitary or several at leafless nodes on the

upper part of the stem; calyx and corollas as in the staminate flowers, but gla-

brous on the inner surfaces; ovary linear fusiform, ca. 1.5 cm long, pilose to
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glabrate, tlio ovules numerous, horizontal, tlie styles 2, connate, thick, the stigmas

2, emarginate at the apex, the inner surface papillose and grooved down tlie cen-

ter, equalling the style column in length. Fruits green, cylindric fusiform, 4-6 cm
long, 2.0-2.5 cm in diameter, glabrate, the old flowers persisting; seeds numer-

ous, white, elliptic ovate, compressed, 6-9 mm long, 3-5 mm wide, tlie testa

rugulose,

A higlily variable species, which along with several other Central and South

American species, is in need of further study. Gurania levyana Cogn. has been

reported from Panama by Cogniaux (1916) and Standley (1928). All Pana-

manian specimens identified as this species by these and other workers and seen

by me have been referred to G. makoijana. Typical G. Icvtjana appears to be

restricted to South America.

Gurania inahoyana occurs in open tropical moist forests and clearings at

elevations up to 1,000 in. It ranges from Guatemala to Panama and perhaps

into Soutli America.

This species is known locall)' as "ya-te-vi" (as is G. coccinea), "bejnco picado,"

"Chibigui juncara," or "l^ejuco ya te vi." It reportedly has the same irritating

characteristics as G. coccinea as discussed under that species.

ij(k:as i^ki, toro: Region of Alinirantc, Buena Vista, Cooper 229. Railroad station at

Milla 7.5, Croat & Porter 16409 (MO). Rio TornHs Duke 6 KirkhrUle 418 (MO). Changui-
nola Valley, Dutilap s.n. (F). Farm 6, Changuinola \'alley, DuiiJnp 491 (F, US). Out Zigla

Road at junction of Clianguiiiola and Tuibe Rivers, Lazor et al. 2555 (FSU). Punta Robalo

to Rio Robalo, Scibeii 1565 (MO, US). Chiriqui Lagoon, Wedel s.n. (MO). Water valley,

Chiriqui Lagoon, Wedel 1594 (C^II, MO, US), canal zonk: Mojinga Swamp near mouth of

Rio Chagres, Allen 905 (MO). Pipeline road near Camboa, Clexvell ir Tyson 3246 (MO);
Croat 4686 (MO). E side of Pena Blanco Peninsula, Croat 5385 (MO). Radar Station

Road, 1 mi N of Smnmit Gardens, Croat 9077 (MO, NY). Pipeline road near Camboa, Croat

935S (MO, SCZ). Radar Station Road, 1 mi X of Summit Gardens, Croat 14253 (MO, USF).
Road K-iO, 1-2 mi from Kobbe Arraijan Highway, Duke 11723, 11724 (both MO). Chagres,

Fcmller 124 (MO), 126 (CH, MO). Changares, Isthmus of Panama, Fendler 126 (US).
Woods near Catun Station, Hayes 135 (NY). Former town of Empire, Hunter ir Allen 778
(CII, MO). Limbo Cun Chib, MARU stati(m, Lazor b Tyson 3466 (FSU). Madden Forest

Preserve, Lewis et ah 5038 (MO). Hilly forest around Agua Clara Reservoir, near Catun,
Maxon 4648 (F, US). 9 km N\V of Camboa on Pipeline Road, Nee 6635 (MO). Towers
on Loma la Toba, 3 km SW of mouth of Chagres River, Nee 8939 (MO, USF). Road SI, 4

km W of Catun Dam, Nee 6 Hale 9689 (MO, USF). Near old Fort Lorenzo, Piper 5901
(US). Navy Reservation N of Camboa, Rohyns 65-46 (MO), hahho coLoitAoo islanu: Aviles

87B (MO); Croat 5674, 8593 (both MO); D'Arcy 3904 (MO); Frost 215 (F); Shattuek 110
(MO), 601 (F, MO, US); Standley 31249 (US); Wetmore 6 Woodworth 16 (CII); Wilson
38 (F, MO); Woodworth 6 Vestel 713 (F, CII, MO), ciinugui: San Bartolome, Woodson
b- Schery 912 (MO), cocle: El Valle de Anton, Allen 1653, 1832 (both MO). La Mesa
above El \^alle de Anton, Croat 14308, 14389 {huih MO). Cerro Pilon above El Valle de
Anton, Croat 22926 (DUKE, MO); Duke b Lallathin 15015 (MO). La ^h^sa above El Valle

de Anton, Gentry 6831 (MO, USF); Hiadik 333 (MO); Kennedy et al 3031 (F, MO, NY,
US). El Valle de Anton, Kirkhridc 1085 (MO). In rain forest on Caracoral below the elfin

forest, Kirkhride A1113 (MO). El Valle de Anton, Lewis et al 1763 (CH, MO, US). Foot
of Cerro Pilon, Poder et al 4420 (MO). Bismark above Penonome, Williams 315 (NY, US).
colon: Santa Rita Ridge, Correa ir Dressier 678 (DUKE, FSU, CH, MO). Al este de la

7ona niontanosa de Santa Rita, Correa b Dressier 937 (MO). Santa Rita Ridge, along river

near Cuasima, Croat 9943 (MO). Santa Rita Ridge, Croat 13852 (F, MO), 14186 (MO).
Santa Rita Ridge, Croat 6 Potter 15608 (MO). Santa Rita Ridge, Dwyer h Gentry 9344 (MO);
Gentry 6570 (F, MO). Santa Rita Ridge, Lazor 6 Tyson 3024 (FSU). Santa Rita Ridge,
Lewis et al 5264 (MO). Santa Rita Ridge, I mi SW of Portobelo, 2-4 mi from coast, Liesner
1062 (MO). Forests around Portobelo, Maxon 5799 ( F, US), dahikx: Rio Tuquesa below
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Quebrada Venado, Bristan 1085 (MO). 2-3 mi SE of El Rral, Duke 4S39 (GH, MO).
Road from El Rral to Pinogana, Duke 5148 (MO). Loma Piriaqne, Duke 8101 (MO). Riu

Morti, ca. 6 mi upstream from Morti Abajo, Duke 10149 (MO). 1-4 mi N of Pucro, Duke

13009 (MO). Trail from Rio Pucro to Qucbrada Maskia, Duke 13073 (MO). Rio Uruti,

Duke ir Bristan 230 (MO). Rio Pirre, old forest 10 mi S of El Real near "Dos Rocas,

Foster ^ Lowenbach 2266 (DUKE, MO). Slopes of Cerro Clmcula, drainage of Rio Pava-

rondo. Gentry 4252 (MO). Rio Pirre, Kennedy 2902 (F, MO, US). Between Mannene and

the mouth of the Rio Cuasi, Kirkbride ir Bristan 1534 (MO). Upper Rio Tuquesa, Le

Clezia 149 (MO). Along the Sambu Ri\er, Pittier 5691 (US). Vicinity of Yaviza, along

Panamerican Highway between Pinogana and Ya\iza, 1 km from Tuira, Stern et al. 134 (CH,

MO, US). Cana-Cuasi Trail, Terry 6 Terry 1491 (F, MO). Cana and vicinity, Williams 801

(NY). PANAMA: Cerro Azul, near Coofy Lake, Croat 11576 (MO). Cerro Campana abo\e

Su Lin Motel, Croat 14762 (MO). Lsla Alto de Maje (of Gorgas Memorial Laboratory) in

the newly formed Lake of the Bayano Ri\er, Croat 34376 (MO). Cerro Jcfe, Divycr 8481

(MO). Cerro Azul, near Goofy Lake, Ehin^er 979 (MO). Cerro Jefe, Gomez-Fompa et al.

3076 (MO). Santa Rita, Gomez-Pompa et al. 3218 (MO). 2-3 mi S of Goofy Lake, road

to Cerro Jefe, Lewis et al. 235 (MO). Campo Tres, 3 mi NE of Altos de Paeora, Liesncr

550 (MO). 11 km from junction with Panamerican Highway, El Llano-Carti Road, Mori

<h Kallunki 3062 (MO, USE). 5-10 km NE of Altos de Paeora, ca. 15 km from Cerro Azul,

Mori et al. 4223 (MO, USE). El Llano-Carti Road, 17.5 km from Panamerican Highway,

Mori ct al. 4601 (MO, USE). Around Alhajuela, Chagres \'alley, Pittier 3489 (US). Cerro

Azul, PoHer et al. 4085 (MO). Cerro Campana, above Su Lin Motel, Potter et al. 4191 (MO).

Villa Rosario, Saldana 7 (MO). Juan Diaz, Siandley 30627 (US). Cerro Jefe, Ty.son 3401

(MO, SCZ). Cermeno, Varela 7 (MO), .san ulas: Beach E of Puerto Obaldla, Croat 16917

(MO). Mainland opposite Ailigandi, from mouth of Rio Aihgandi to 2.5 mi inland, Lewis

ct al. 162 (MO). Rio Ailigandi, Duke 10836 (MO). Forests aromid Puerto Obaldia, Pittier

4333 (US). On trail between Ri'o Diaz and Rio Ailigandi, Warner 228 (MO), vehaguas:

Above Santa Fe beyond Escuela Agricola Intcramericana, 1.8 mi beyond fork in road on

Pacific slope, Croat 34169 (MO). 0.2 mi beyond fork in road at Escuela Agricola Alto Piedra

on road to Rio Calovebora, Croat 6 Folsom 33904 (MO). Al)ove Rio Primero Brazo 5 mi

NW of Santa Fe, Liesncr 828 (MO, US). 5 mi W of Santa Fe on road past Escuela Agricola

Alto Piedra, Liesner 912 (MO, USF). 6-7 km W of Santa Fe on new road past agriculture

school, Nee 9730 (MO). 3-4 km by road W of Santa Fe, Nee 11279 (MO).

4. Giirania megistantha Doniiell Smith, Bot. Gaz. ( Cmwfordsville ) 33: 251.

1902. type: Costa Rica, Smith 6649 (US, holotype).

G. suherosa Standley, J. Wash. Acad. Sci. 15: 461. 1925. type: Panama, Standley 31461

(US, holotype).

Dioecious, tendrilcd lianas; juvenile stems 5- to 10-siilcate, pilose, older stems

woody, with thiek, ridged, corky periderm. Leaves simple, broadly ovate to sub-

orbicular, shallowly to deeply 3-lobate, rarely 5-lobatc or entire, 10-25 cm long,

9-20 cm wide, the apex acuminate, the base cordate, the margin minutely and

remotely denticulate, chartaceous, the upper surface minutely pustulate, the up-

per and the lower surfaces pik)se, especially on the veins; petioles 4-11 cm long,

slender, striate, pilose, the tendrils simple, pilose or glabratc. Staminate flowers

in sessile or subsessile, umbelloid racemes at the nodal regions on the old leafless

stems, less commonly on short herbaceous branches arising from the old wood

or the young stems, the rachis strigose, puberulent, or glabrate; peduncles 1-2

(-12) cm long; pedicels 1-3 cm long; calyx orange, tubular with a bulbous base,

1.5-3.5 cm long, the outer surface puberulent or glabrate, the inner surface

densely papillose puberulent, lobed up to ca. V* its length, the lobes linear,

spreading; corolla yellow, equalling or sHghtly exceeding the calyx, the lobes

lanceolate, acute, densely papillose puberulent on both the surfaces; stamens 2,

free, attached to the hypanthium wall, subsessile, the anthers linear ca. 2 cm
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long, replicate at the base, the appendix linear triangnhite, papillose, 8-10 cm
long. Pistillate floicers in sessile or subsessile, umbclloid racemes on leafless

branches on the npper part of tlie stem; calyx and corolla as in the staminate

flowers; ovary oblong, glabrate, ovules numerons, horizontal, the styles 2, con-

nate, thick, the stigmas 2, linear lanceolate, the inner surface papillose puberu-
lent and medially grooved, ca. V2 the length of tlie style column. Fruits borne in

tight clusters, pale green with light spots, elliptic 4-5 cm long, 1,5-2 cm wide,

longitudinally grooved, old flowers persisting; seeds white, elliptic ovoid, com-
pressed, 6-9 mm long, 3-4 mm wide, the testa rugulose.

Gurania nwgi.stantha is a species of tropical wet forest at elevations up to

1,000 m. It is also known from Costa Rica. The bright orange staminate flow-

ers, with a long tubular hypanthium and short calyx lobes, usually borne on
woody, corky, naked branches, make this one of the easiest of the Panamanian
Gurania species to identify.

BOCAs DEL Tono: Region of Almirante, Bucna Vista, Cooper 215 (F). QuoImucIo Huron,
Kirkhride h Duke 423 (MO). Fish Creek Mountains, Chiriqui La^^oon, Wedel 2202 (GH,
MO), 2297 (MO), 2372 (CII, MO, US), canal zone: Mojinga Swamp near mouth of Rio
Chagres, Allen 906 (GH, MO, XY). Telephone trail Ix'tween Rio Indio Hydrographic Station
and the natural bridge of Rio Puente, Dodge h Allen 17477 (MO). Rio Provideneia, 3 km
SE of Aehiote near W border of Canal Zone, Gentry b Nee 8671 (MO, USF). Rio Indio de
Gatun, Goldman 2778 (US). Madden Forest Preserve, Las Cruces Trail and Highway, Lewk^
et at 5305 (MO). Quebrada San Antonio, 2.0-3.5 km N of Gamboa, Nee 9466 (MO, USF).
BAURO coLouADO ISLAND: AvUes 28 (F); Bailey 205 (F); Brown 102a (F); Croat 5782 8021
12217, 12933, 14105A, 14554 (all MO); Foster 654 (DUKE); Hunnewell 16463 (GH); Shat-
tuck 566 (F, MO); Standley 40916 (US); Wetmore et al 10 (GH), lOA (F, GH); Zetek
3845 (F). cocle: El Valle de Anton, Allen 1807 (F, GH, MO, US). Cerro Pilon, Croat
22938 (F, MO, US). El Valle de Anton, Divyer 10529 (MO). Cerro Pilon, Dtvyer ir Lalla-
thin 8640 (MO). El Valle de Anton, Lewis et al 1778 (MO). Boca del Toabre at confluence
of Rio Toabre and Rio Cocle del Norte, Lewis et al. 5574 (MO), colon: 1-.3 mi W of
Portobelo, Gentry 1760 (F, MO). Ca. 0.5 km from Rio Buenaventura near Portobelo, Ken-
nedy i:r Gra 2246 (F, MO, US). 10 mi SW of Portobelo and 2-4 mi from coast, Liesner
1036 (MO). Rio Lagarto region, Gatun Lake, Seihert 1529 (US), darien: S slope ofW peak of Cerro Tacarcuna Massif, Gentry & Mori 13965, 13965A (both MO). Panama:
Hills above Campana, Allen 1691 (MO). 5 mi above Panamerican Highway on road to
Cerro Azul, Croat 11521 (MO). Along trail between Rio Maje and Quebrada' Brava, Croat
34636 (MO). Capira, NW side of Cerro Trinidad, Foster 2094 (DUKE). Cerro Campana,
Gentry 4909 (MO), El Llano-Carti Road, 9.6 km from Panamerican Highway, Mori i^ Kal-
lunki 1828 (MO), veraguas: Rio Segundo Brasso, 8 km beyond Escuela Agricola Alto de
Piedra beyond Santa Fe, Croat 25562 (MO). Along road between Escuela Agricola Alto de
Piedra above Santa Fe and Rio Dos Bocas, ca. 10 km from the Escuela, Croat 25899 (MO).
Valley of Rio Dos Bocas between Escuela Agricola and Calovebora, 15.6 km NW of Santa Fe,
Croat 27765 (MO). NW of Santa Fe, 8.8 km from Escuela Agricola Alto de Piedra, Mori
et al. 4016 (MO, USF). NW of Santa Fe, 2 km Escuela Agricola Alto de Piedra, lower slopes
of Cerro Tute, Mori ir Kallunki 5228 (MO, USF).

11. LAGENARIA

Lagenaria Ser., Mem. Soc. Phys. Geneve 3(1): 25. 1825. type: L. vulgaris Ser,

Annual, monoecious, tendriled vines; stems 5- to 10-sulcate. Leaves petiolate,

simple; petiole biglandular at the apex; tendrils 2-branehed. Staminate flowers
solitary, long pedunculate; hypanthium narrow campanulate or funnelform; calyx

5-lobate; petals 5, white, free to the base; stamens 3, borne on the hypanthium
wall, the filaments free, the anthers free or slightly connate, 1 unilocular, 2 bi-
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lociilar, the theca flexuous; pistillodium glandiform. Pistillate flowers solitary,

axillary; hypanthium tube cupuliform; corolla as in the staniinatc; ovary ovoid

to cylindrical, 3-carpellate, the ovules numerous, horizontal, the style short, thick,

the stigmas 3, bilobate thick; staminodia 3, minute. Fruits yellowish or whitish,

variable in shape and size, usually large, indehiscent, the cortex woody, the flesh

spongy; seeds white, obovate to triangular, compressed, marginate, the apex

truncate or bidentate, rarely rounded.

This is a monotypic genus with two subspecies: L. siceraria (Molina) Standi,

var. siceraria occurring in the Americas and Africa and L. siceraria subsp. asi-

atica (Kobiakova) Reiser occurring in Asia and the Pacific region. Only the

former subspecies is found in Panama.

1. Lagenaria siceraria (Molina) Standley, Field Mus. Nat. Hist., Bot. Ser. 3:

435. 1930.—Fig. 11.

Cucurhita lagenaria L., Sp. Pi. 1010. 1753. type: without locality (LINN 1151.1, microfiche).

C. leucantha Duch. in Lam., Encycl. Meth. Bot. 2: 150. 1786. type: not known.

C. siceraria Molina, Saggio Storia Nat. Chili 133. 1782. type: not known.

Lagenaria vulgaris Ser., Mem. Soc. Phys. Geneve 3(1): 25. 1825. type: not known.

L. lagenaria (L.) Cockerell, Bull. Toney Bot. Club 19: 95. 1892

L. leucantha (Duch.) Rusby, Mem. Torrey Bot. Club 6: 43. 1896.

L. vulgaris subsp. afrikana Kobiakova, Trudy Prikl. Bot. 23: 1930. type: not known.

L. siceraria var. laevisperma Millan, Darwiniana 7: 196. 1946. type: Uruguay, Rosengurtt

(SI, holotype, not seen).

L. bicornuta Chakr., Ann. Missouri Bot. Card 55: 69. 1968. type: Ghana, Chakravarttj

ClOOl (K, not .seen).

Monoecious, tendriled, high climbing vines; stems thick, angled, pubescent

when young, soon glabrescent. Leaves cordate orbicular, 10-40 cm long, nearly

or equally as wide, angulate or shallowly 3-l()bate, the apex rounded to acute, the

base cordate, the margin minutely dentate, chartaceous, the upper and the lower

surfaces pubescent, especially on the veins, obscurely white pustulate above, bi-

glandular at the base of the blade, the glands small, sessile, elliptic; petioles 6-

10 cm long, striate, pubescent; tendrils 2-branched for ca. % their length, pubes-

cent when young, soon glabrescent. Stamina tc flowers solitary; peduncles about

as long as the petiole of the subtending leaf; calyx 2-3 cm long, tomentose, lobes

3-4 mm long, narrowly triangular; petals oblong ovate, spreading, emarginate

and mucronate at the apex, 5-nerved, pubcrulent on both the surfaces; filaments

free, glabrate, 3-4 mm long, the anthers 8-10 mm long, free or slightly connate,

the theca flexuous; pistillode glanduliform. Pistillate flowers sohtary, the pe-

duncle subequalling the petiole of the subtending leaf; calyx tube 3^ mm long,

lobes 2-3 mm long, narrowly triangular, tomentose; corolla as in the staminate

flowers; ovary ovoid to cylindrical, tomentose, the style short, thick, stigmas 3,

bilobate, thick; staminodia 3, ca. 1 mm long. Fruits whitish or yellowish, vari-

able in size and shape but generally large, indehiscent, cortex woody, flesh

spongy; seeds white, obovate to triangular, 7-20 mm long, compressed, margin-

ate, the apex truncate or bidentate, rarely rounded.

Lagenaria siceraria is believed to be native to tropical Africa. However,

archeological fragments of this species found in the Americas date back to 7000-
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Figure 11. Lagcnaria siccraria (Molina) Standi. IIal)it (x%). [After Romcw-Castancda
iJ05.9—Co]oml)ia].

5500 B.C. It has been suggested that the fruits floated from Africa to the New
World and became established there. However, trans-Atlantic or trans-Pacific

migration by primitive people cannot be entirely discounted regarding the spread
of this species.

The species is extremely variable. Being in cultivation such a long time,

numerous forms have been selected.

Lagemria sicemria is commonly referred to as the "bottle gourd" in English
speaking countries. In Panama it is referred to as "tule de mate" or "calabaza."
In other Spanish speaking countries it is called "tarro," "tecomate," "tecomatillo,"
"tol," and "bule," in addition to "calabaza." It is widely used in both the Neo-
and Paleotropics to make containers, ladles, musical instruments, and numerous
other items of ornamental and everyday use.

Although the species is probably widely distributed in Panama, only the fol-

lowing collection was seen during this study.

coc:le: 0\a, Pitticr 5028 (US), coi.ox: Vivntn Frio, Pitticr 4138 (VS) . taxam \: Isla
Espiritu Santo, Duke 10445 (MO).
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12. LUFFA

Luffa Miller, Gard. Diet., abr. ed. 4. 1754. type: L. aegyptiaca Miller.

Trevouxia Scop., Introd, 152. 1777. type: not designated.

Turia Forsk. ex J.F. Gmelin, Syst. Nat. 2: 303, 403. 1791. type; not designated.

Poppija Neck, ex M.J. Roem., Fam. Nat. Syn. Monogr, 2: 59. 1846. type: P. opercukta (L.)

M. Roem.

Monoecious, tendriled vines; stems 5- to 10-sulcate. Leaves petiolate, simple,

5- to 7-lobate, rarely subentire; tendrils simple or 2- to 5-branched. Staminate

floicers in racemes, axillary; calyx camj^anulate or turbinate, 5-lobate; petals 5,

free; stamens 3 (in ours), borne on the hypanthium tube, free, the anthers linear,

flexuous, variously unilocular or bilocular; pistillodium glanduliform or absent.

Pistillate flowers solitary in the axils of the same leaves as the staminate inflores-

cences; calyx and corolla similar to those of the staminate flowers; ovary elon-

gate, 3-carpellate, the ovules numerous, horizontal, the styles 3, connate, the

stigmas 3, bilobate; staminodia 3, rarely 4 or 5. Fruits cylindrical, fusiform, ellip-

soidal, or clavate, smooth, tuberculate, echinate, or acutely ribbed, operulate at

the apex, the style persistent, the interior filled with a coarse fibrous mass ( vas-

cular bundle net); seeds oblong, compressed, winged or wingless, the testa

smooth or rugose.

6-10

World World. Some species

are cultivated and widely distributed. One native and one introduced species

occurs in Panama.

a. Fruit ellipsoidal, 5-10 cm long, tuberculate or shortly echinate; petals 1.0-1.5 cm
long - - 2. L. operculata

aa. Fruit cylindrical or fusiform, (10-) 15-30 cm long, smooth; petals 2-3 cm long ._-____

1. L. aegyptiaca

1. Luffa aegyptiaca^^* Miller, Gard. Diet. abr. ed. 8. 1768, based on Momor-

dica luffa L., 1753.—Fig. 12.

Momordica cylindrica L., Sp. Pi. 1009. 1753. type; without locality. Herb. Linn. 1150.9

(LINN, not seen; microfiche MO).
Momordica luffa L., Sp. Pi. 1009. 1753. type: India, Herb. Linn. 1150.6 (LINN, not seen;

microfiche MO).

Monoecious, tendriled vines; stems 5- to 10-sulcate, pubescent to glabrate.

Leaves with the blades suborbicular in outline, 10-25 cm long, as wide or slightly

wider than long, apex acuminate to caudate, the base deeply cordate, the margin

denticulate, chartaceous, the upper and the lower surfaces scabrous with pustu-

lar based trichomes; petioles 4-12 cm long, slender, pubescent to glabrate, stri-

ate; tendrils 3- to 5-branched, pubescent to glabrate. Staminate flotvers in axil-

lary racemes, the rachis 10-35 cm long, appressed pubescent, glabrate toward

the base, 10- to 30-flowered in the upper half, the pedicels 1-2 cm long, pubes-

r>^r»f- f>ulvY r-imnnnii1nff» lobed for % or more its leneth. the lobes 10-15 mm

^"For additional synonymy, see Cogniaux and Harms (1924) under Luffa cylindrica (L.)

Roem. Also see Schubert (Taxon 24: 171-177. 1975) for discussion of use of L. aegyptiaca

over L. cylindrica.
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FicuRE 12. Ltiffa ac^ypticira Mill.—A. IIal)it ixV2). [After Croat 1449S].—h. Fruit

(xMi). [After D'Araj 6 Croat 4189].

long, lanceolate, acuminate, appressed pubescent; petals yellow, oblong euneate

-A

toward the base and on the nerves, the inner surface stipitate glandular, also

with a few scattered nonglandular hairs, prominently ribbed, the stamens 3, free,

6-10

/?

corolla as in the staniinate flowers; ovary fusiform, ca. 1.5 cm long, appressed
pubescent, 3-carpellate, the ovules numerous, horizontal, the styles connate, the

stigmas 3, bilobate, densely papillate, staminodia 5, ca. 1 mm long, pubescent,

the tip glabrous. Fruits green, longitudinally striate with darker markings, cyHn-
drical or fusiform, 10-30 cm long, ecostate, dehiscent l)y a conical, long-beaked
operculum; seeds gray, mottled with darker markings, ovoid, compressed, 8-12
mm long, 7-10 mm wide, the margin narrowly winged, 2 oblique bumps present

above the hilum on each surface, tlie testa granulate.

Luffa ae<i,yptiaca, native to the Old World tropics, is spontaneous after cul-

tivation and naturalized in Panama as well as other parts of the New World
tropics. It usually is found along roadsides, in thickets, and near habitations at

low elevations. The species is known in Panama and other parts of the Neo-
tropics as "calabazo," "esponga," "sponge cucumber," "vegetable sponge/' or

spongegourd." It is used locally as a substitute for sponge or cooked and eaten

as a vegetable.

€4
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CANAL ZONE: Balboti, Celesiine 4 (US). Catun, Uaijes 146 (NY). Government forest

along Las Cruces Trail, Hunter b- Allen 6H4 (MO). Rio Grande, near Culebra, Pittier 2115
(NY, US). Balboa, Standlcy 25542 (US), chuuqui: San Bartolo Arriba W of Puerto Armu-
ellcs, Croat 26695 (MO). Between Rio Tinta and Rio Tabasara along main highway, Wood-
wn et al. 417 (MO), cocle: El Cope, road to Fanamerican Highway, ca. 3 mi from El Cope,
McDaniel 6 Cooke 14773 (FSU). Between Agnadulee and Anton, Woodson et ah 1214 (Gil,

MO). iMHiEx: Rio Sabana, ea. 4 mi above Santa Fe, Dtike 10225 (MO). Rio Balsa, above

Tucuti, Terry & Terry 1407 (F, GH, MO). HEimERA: 10 mi S of Ocii, Tyson et al 2819
(MO). LOS SANTOS: 3 mi S of Carreta, ca. 5 mi S of Las Tables, Burch 1232 (GH, MO,
US). 3 mi S of Chitre, D'Arcy 6 Croat 4189 (GH, MO, NY), panama: El Llano, Croat

14498 (MO). Around town of Pacora, DWrcy 9638 (MO). 6 mi E of Chepo on Panameri-

can Highway, Duke 4089 (GH, MO, US). El Llano, Duke 5842 (GH, MO). Isla de Pedro

Gonzales, Dwyer 1692 (F, MO). Next to National Brewery near Transisthmian Highway,
Tocumen, Dwyer 4095 (MO). Vera Cruz, Lewis et al. 2994 (MO). Next to National Brewery
near Transisthmian Highway, Taylor (MO), sax blas: Through cultivation on mainland in

front of Ustupo, D'Arcy 9539 (MO), veraguas: W of Sona, Allen 1062 (F, GH, MO).
Santiago, 4 mi from Transisthmian Highway toward Atalaya, Dwyer ir Kirkhride 7415 (MO).
Ponuga, Dwyer 6 Kirkhride 7446 (GH, MO). Canazas, Tyson 3606 (MO).

2. Luffa operculata (L.) Cogn. in Mart, Fl. Bras. 6(4): 12. 1878.

Momordica opercidaia L., Syst. Nat. ed. 10. 1433. 1759. syntypes: without locality Herb.

Linn. 1150.4 & 1150.5 (LINN, neither seen; microfiches MO).
W 1818. type: not known.

Momordica purgans Mart, in Spix & Mart., Heise Brasil. 2: 546. 1828. type: not known.
Elaterium quinquefiduni Hook. & Am., Bot. Beech. Voy. 292. 1841. type: not known.
Momordica quimiuejida (Hook. & Arn.) Hook. & Arn., Bot. Beech. Voy. 424. 1841.

Luffa purgens (Mart.) Mart., Syst. \hit. Med. Veg. Brasil. 81. 1843.

Poppya operculata (L.) M.J. Roem., Fam. Nat. Syn. Mouogr. 2: 59. 1846.

Luffa (juinquefida (Hook. & Arn.) Seem., Bot. Voy. Herald 285. 1853.

L. operculata var. lohata Cogn. in Mart., Fl. Bras. 6(4): 13. 1878.

L. operculata var. intermedia Cogn., Contr. U.S. Natl. Herb. 1: 330. 1895. type: Mexico,

Palmer 770 (US, holotype, not seen).

L. astorii Svens., Amer. J. Bot. 22: 256. 1935. type: Ecuador, Svenson 159 (NY, holotype,

not seen).

Monoecious, tendriled vines; stems 5- to 10-sulcate, hispidulous, puberulent,

or glabrate. Leaves suborbicular, 5-15 cm long, as wide or slightly wider than

long, shallowly to deeply 5- to 7-lobate, sometimes snbentire, the apex rounded

to acute, the base deeply cordate, the margin dentate, somewhat undulate, char-

taceous, the upper surface scabrous with pustular-based trichomes, the lower

surface scabrous; petioles 3-8 cm long, slender, hispid or pubescent, striate; ten-

drils 2- to 3-branched, hispid or pubescent. Slaminate flowers in axillary ra-

cemes, the rachis 5-15 cm long, appressed puberulent; calyx campanulate, 5-

lobate to % its length, the lobes 5-8 mm long, lanceolate, acuminate, appressed

pubescent; petals yellow, obovate, 8-15 mm long, mucronate, glabrate; stamens

3, free, the filaments 2-3 mm long, slender ciliate at the base, the anthers flexu-

ous. Pistillate flowers solitary, axillary; peduncles 1-2 cm long; calyx and corolla

as in the staminate flowers; ovary fusiform, ca. 1 cm long, appressed pubescent,

tuberculate, 3-carpellate, the ovules numerous, horizontal, the styles connate, the

stigmas 3, bilobate, irregularly curved and coralloid, densely xiapillate, the stami-

nodia 5, ca. 1 mm long, puberulent. Fruits green or gray green, ellipsoidal, 5-10

cm long, 8- to 10-costate, costae tuberculate or shortly echinate, puberulent, gla-

brate in age, dehiscent by a conical, long-beaked operculum; seeds gray or

brown, faintly mottled with darker markings, ovoid, compressed, 6-10 mm long.
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4-5 mm wide, 2 oblique bumps present above tlie hilum on each face, the testa

smooth or rugulose.

The somewliat variable Luffa operculata is the only species native to the

American tropics and subtropics. It ranges from northern Mexico south to Peru

and Ecuador. It grows at low elevations, scrambling over rocks and low shrubs

in thickets, open areas, usually near the edge of rivers, ponds, or in coastal plains.

It is known in Panama from a single collection, but was also reported from Matias

Hernandez by Standley (1928). It probably is more common than collections

indicate.

The species is known in Panama as "espongillo" or "spongegourd." It is used

locally in Central and South America medicinally and as a substitute for a

sponge.

CAXAi. zone: Fort Sherman, Ixnich and liglithouse, Burch ct ah 1009 (Gil, MO, US).
PANAMA: Agricultural experiment station at Matias Hernandez, Pitticr 6936 (US).

13. MELOTHRIA

Melothria L., Sp. PL 1753; Gen. PL, ed. 5. 21. 1754. rvrE: M. pencJuIa L.

Landema Macf., Fl. Jam. 2: 142. 1837. type: not designated.

Aechmandra Am., J. But. (Hooker) 3: 274, 1841. type: not designated.

Diclidostigma Kunze, Linnaea 17: 576. 1843. type: D. melotlirioides Kunze.

Monoeeions, tendriled vines; stems 5- to 10-suleate. Leaves petiolate, simple,

entire or lobate; tendrils simple. Staminate flowers axillary, racemose; calyx

campannlate to subcylindric, 5-lobate; corolla yellow or white, deeply S-lobate;

stamens 3, free, inserted on the hypanthium wall, the anthers oblong or snborbic-

ular, 1 unilocular, 2 bilocular; pistillode globose or conic. Pistillate flowers soli-

tary; calyx and corolla as in the staminate flowers; ovary ovoid to fusiform, 3-

carpellate, the ovules numerous, horizontal, the styles 3, connate, short, the ])ase

surrounded by a ringlike disc, the stigmas 3, linear; staminodia 3. Fruit ovoid to

fusiform; seeds ovoid or elHpsoidal, compressed, sericeous.

Melothria is a genus of about 10 species confined primarily to the New
World tropics. Cogniaux placed 85 species in the genus. A narrower view is

talcen here following Jeffrey (1982), recognizing the Old World genera Zehneria,

Soletia, and Miikia as distinct from Melothria.

a. Leaves 5- to 7-l()bate nearly to base — 4. M. trilohata

aa. Leaves cordate to sagittate, rarely shallowly 3- to 5-lobate.

b. Fruit 0.7-1.5 cm long, solid green or l)laek at maturity 2. A/, pcndtda
bb. Fruit 2.5-7.0 cm long, not solid green or black at maturity.

c. Fruit irregularly light and dark green striped at maturity, pulp greenish
white, exoearp thin; corolla yellow __ 3. M. scahra

cc. Fruit yellow or orange at maturity, pulp orange, exoearp subligneous; co-

rolla white L M. dulcis

1. Melothria dulcis Wnnderlin, Phytologia 38: 220. 1978. type: Panama,
Croat 16693 (MO, holotype; MO, isotype).

Vines; stems minntely scabrous, glabrate in age. Leaves eordate, 8-14 cm
long, 6-10 cm wide, the apex acuminate, the base deeply cordate, the margin
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undulate, remotely denticulate, cliartaceous, the upper surface minutely wliite

pustulate, slightly scabrous to glabrate, sparsely short strigose on the nerves, the

lower surface glabrate; petioles 3-7 cm long, glabrate; tendrils simple, glabratc.

Stamhiate flowers axillary, racemose; peduncles ca. 2 cm long; calyx tube nar-

rowly campanulate, ca. 5 mm long, glabrous, 10-nerved, the lobes triangular lan-

ceolate, ca. 1 mm long; corolla white, lobes oblong, 3.0-3.5 mm long, the apex

emarginate, x^ubescent on both the surfaces, reflexed; anthers oblong, ca. 2.5-3.0

mm long, papillose at the apex, ciliate; pistillode conical, glabrous. Pistillate

floivers solitary in the same axils as the staminate flowers; peduncle 2-3 cm long;

other details unknown. Fruits yellow to orange, ellipsoidal to subspherical, 5-7

cm long, 4.5-6 cm in diameter, smooth, glabrous, exocarp subligneous, mesocarp

orange, sweet; seeds white sericeous, narrowly ovate, 9-10 mm long, 5-6 mm
wiide.

Melothria duhis occurs in wet forests and along streams at 350-400 m ele-

vation. It is endemic to Panama and is known only from Panama, Darien, and

Colon provinces and the Canal Zone. It is easily distinguished from the other

Melothria species in Panama by its large orange fruit and white corolla. The

mesocarp is said to be sweet and edible.

CANAL zone: Pipeline Road, Croat 16693 (MO), colon: Rio Guanche, Foster 2812

(MO), daiuen: Rio Balsa, between Rio Areti and Rio Manane, Duke 8761 (MO), panama:

El Llano-Carti Road, 7-12 km from Panamerican Ili^Invay, Croat 25165 (MO). El Llano-

Carti Road, 10-12 km from junction with Panamerican lli^liway, Mori ir Kallunki 2861 (MO,
USF). EI Llano-Carti Road, 8.5 km from Panamerican Highway, Mori et al. 4551 (MO, USE).

2. Melothria pendula^^ L., Sp. PI. 35. 1753. type: without locality and col-

lector (LINN 51.1, microfiche).

Bryonia f^nadalupensis Spreng., Syst. Veg. 3: 580. 1881. typk: not known.

Melothria fhi77uncmis Gardner, Hook. Lond. J. Bot. 1: 173. 1842. type: Brazil, Gardner 45

(US, isotype; MO, photo of isotype at G).

M. f^uadalupensis (Spreng.) Cogn. in DC., Monogr. Phan. 3: 580. 1881.

Vines; stems scabrous to glabrate. Leaves with blades cordate to sagittate,

rarely shallowly 3- to 5-lobate (in other parts of the range sometimes deeply 3-

to 5-lobate), 3-7(-10) cm long, to as wide as long, the apex acuminate to caudate,

the base cordate, the margin undulate, minutely and remotely toothed, charta-

ceous, the upper and the lower surfaces scabrous with white pustular based tri-

chomes; petioles 1-4 cm long, scabrous to glabrate; tendrils simple, glabrate.

Staminate flowers in axillary, long pedunculate racemes, the rachis 2-3 cm long,

filiform, glabrate, 2- to 6-flowered; pedicels 2-3 mm long; calyx campanulate, the

lobes subulate, ca. 0.5 mm long, sparsely pilose; corolla yellow, the lobes ovate

oblong, acute, spreading, papillose puberulent on the inner surface, puberulent

on the outer surface; anthers narrowly oblong, ciliate on the margin; pistillode

globose. Pistillate flowers solitary; peduncles 1-3 cm long, glabrate; calyx and

corolla as in the staminate flowers; ovary ellipsoidal, glabrous, smooth. Fruits

^^ See Cogniaux (1916) for complete synonymy under M, pendida, M. guadalupcnsis^ and

M, flumincnsis. Also, most of the infraspecific taxa recognized by Cogniaux under the.se tliree

species should probably be referred here.
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black, ovoid to elliptical, 0.7-1.5( -2.0) cm long, 0.7-1.0 cm in diameter, smooth,

glabrous, baccate; seeds white sericeous, ovoid, 4-5 mm long, 2-3 mm wide.

Melothria pendula is a widespread weedy .species occurring in disturbed sites

and thickets from southern United States south through the Caribbean and

Central America to Argentina. It is common in Panama.

This species is here interpreted as a highly variable and polymorphic .species

perhaps consisting of several infraspecific taxa or at least biotypes. No charac-

ters could be found to consistently differentiate between more northern, wide-

spread M. pendula and the more southerly M. flumitiemis and M. guadalupemis.

BocAs DKL TOlU): Ni'evecita, Bartlett 1 (MO). Santa Catalina, BlackiveU et al. 2756
(MO). Rfgion of Almirante, Cooper 1S4 (F). Water Valley, Cliiriqui Lagoon, Wedel 819
(GH, MO), 1037 (CH, MO, US), 1496 (CII, MO), 1796 (MO). Nievecita, Woodson et al.

1869 (F, MO, NY), canal zone: Juan Mina, Bartlett & Lasscr 16754 (MICH). 3 millas

N del nnielle del Lahoratorio de Entoniologia, Di\ision de Sanidad, Rio Chagres, Ganiboa,
Correa ir Lazor 1572 (MO). Summit Hills C(»lf Course, Croat 12245 (MO). Coastal Island
beyond Fort Amador, D'Arcy 9226 (MO). Fort Kohbe, Duke 3946 (MO). Corrosion Labo-
ratory, Miraflores Locks, Duke 4440A (MO). Beach at Fort Kobbe, Duke 4709 (CH, MO,
US). Albrook, Ihiycr 6635 (MO). Chagres, Fcndler 123 (GH, MO, US). C-29 beyond
Summit, llarvcy 5213 (F). Garden of Gatun Station, Hayes 57 (NY). Fort Kobbe, Kenoyer
569 (US). Aneon Hill, Killip 3038 (US). Between Frijoles and Monte Lirio, KiUip 12167
(US). 1 mi N of Gamboa on Chagres Ri\er, Lazor 6- Boreimm 2935 (FSU, MO). Marga-
rita Swamp S of France Field, Maxoti & Valentine 7057 (US). Aneon, Piper 6026 (US).
W slope of Aneon Hill, Seibert 387 (GH, MO, NY). Sosa Hill, Balboa, Standley 25283 (US).
Balboa, Standley 25544, 25626, 27138 (all US). Hills W of the canal, near Gatun, Standley
27238 (US). Gamboa, Standley 28361 (US). Near Fort Randolf, Standley 28724 (US). Rio
Pedro Miguel, near East Paraiso, Standley 29924 (US). Balboa, Standley 30897 (US). Fort
Sherman, Standley 20994 (US). Corrosion Laboratory, Miraflores Locks, Stern et al 67 (GH,
MO, US). Miraflores Locks, Ty.son 1150, 1596 (both FSU, MO). Gamboa at horse stables,

Tyson {:r Lazor 6322 (FSU). barho Colorado island: Aviles 65A (MO); Bailey ir Bailey
128 (F); Croat 4078, 4149, 4166, 5250, 5638, 5893, 6361, 6372A, 6400, 7020, 8277, 11944 (all

MO); Ehin^er 643 ( F, MO); Foster 1440 (DUKE); Shattuek 536 (F, MO); Starry 196 (F,
MO), 279 (F); Woodworth ^ Vestal 547 ( F, GH, MO), cumiyui': Valley of Upper Rio
Chiriqui Viejo, Nfonte Lirio, Seibert 394 ( GH, MO, NY), cocle: Bismark aboye Penonome,
Wi7//flm.s 283 (NY). Penonome and vicinity, Williams 325 (NY), colon: Along Rio Gnan-
che, ca. 3-5 mi inland, Croat 26153 (MO). Garotte, ca. 10 km NE of Portobelo, D'Arcy 3995
(MO), dauien: El Real, Allen 949 ( F, GH, MO, US). Road to Pinogana near El Real,
Croat 6 rorter 15481 (MO). Rio Pine, Duke 4959 (GH, MO); Kennedy 2876 (MO), \hui-
ncne, Kirkbride 6 Bristan 1573 (MO). Without other locality, Maebride 2704 (F). Rio
Balsa, aboye Tueuti, Terry 6 Terry 1409 (F, C^H, MO), herrera: Di\isa, Dwyer 2464 (MO,
USF). LOS SANTOS: Between Tonosi and Maearacas, Oliver et al. 3541 (MO). Los Asientos,
Wendehake 43 (MO), panama: Las Cumbres, A'^uilar 30 (MO). Between Rio Bayano
Dam and Canitas, D'Arey 9386 (MO). Camiiio de Las Sabanas, Ueriberto 193 (NY, US).
San Jose Island, Johnston 397 (GH). Tal)oga Island, Maebride 2753 (F). Sabanas, N of
Panama City, Patd 575 (US). Taboga Island, Gulf of Panama, Pittier 3558 (US); Standley
27070 (US). Rio Tocumen, Standley 29462 (US). Between Las Sabanas and Matias Her-
nandez, Standley 31845 (US). 2 mi S of Tocumen Aiiport, Tyson 6 Clctcell 5891 (FSU).
sax blas: Puerto Obaldia, Croat 17006 (MO). Hydro Camp Cuadi <m Rio Cuadi, Duke
15469 (USF). Puerto Obaldia, Gentry 1560 (MO). Mainland opposite Aehituppu, Lewis et
al. 134 (GH, MO). Puerto Obaldia, Pittier 4376 (US).

3. Melothria scabra Naud., Ann. Sci. Nat. Bot., ser. 5. 6: 10. 1867. type:

not known.

M. donnell-swithii Cogn., Bot. Gaz. (Crawf()rds\ ille) 16: 9. 1891. type: Guatemala, Smith
2203 (US, holotype).

M. donuell-smithii \ar. hirtella Cogn., Bot. Ga/. (Crawfordsville) 16: 9. 1891. type: S»i;7/i

2206 (US, holotype).
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il/. donncll-sinithii var. wttindifolia Cogn., Bot. C.az. (Cra\vfords\illo) 16: 9. 1891. type:

Guatemala, Sjuith 2208 (US, holotype).

M. pendida Mottet, Rev. Hort. 660. 1900; non L., 1753. type: not known.

Vines; stems scabrous, short pilose, or glabrate. Leaves cordate, entire, or

shallowly 3- to 5-lobate, 3-7 (-10) cm long, up to as wide as long, the apex acu-

minate to caudate, the base cordate, the margin undulate or dentate, minutely

and remotely toothed, chartaccous, the upper surface scabrous with white pustu-

late based trichomes, short pilose on the veins, the lower surface short pilose,

at least on the veins; petioles 2-4 cm long, short pilose, scabrous, or glabrate;

tendrils simple, glabrate. Staminate flowers in axillary, long pedunculate ra-

cemes, the rachis 2-4 cm long, filiform, short pilose or glabrate, 2- to 7-flowered;

pedicels 2-3 mm long; calyx campanulate, the lobes triangular, ca. 1 mm long,

short pilose or glabrate; corolla yellow, the lobes ovate oblong, rounded to

slightly emarginate, spreading, the outer surface appressed pubescent, the inner

surface glabrate; anthers subquadrate, ciliate; pistillodc globose, glabrous. Pis-

tilkite flowers solitary; peduncles 1-3 cm long, glabrate; calyx and corolla as in

the staminate flowers; ovary ellipsoid, glabrate, smooth; staminodia minute, an-

theriferous. Fruits green with darker green stripes, 2.5-4.0 cm long, 1.5-2.5 cm
in diameter, smooth, glabrous, baccate; seeds white sericeous, ovoid, 2-4 mm
long, 2.0-2.5 mm wide.

Melothria scahra occurs in moist forests and thickets from Mexico south to

Panama. It is easily confused with the more common M. pendula, but differs in

its larger, dark and light green striped fruits. Sterile specimens of the two spe-

cies often can not be distinguished with certainty.

BOCAS DEL TOlU): Changuinola, Cadeton 75 (US). Chiriquicito to 5 mi S of Rio Cua-

rnnio, Lewis et al. 2090 (CH, MO), caxal zoxe: Las Cascaclas Plantation near summit,

Standlcy 25680, 25749 (both US). Cerro Gordo near Culebra, Standlctj 25984, 26007 (both

US). Old Las Cruces Trail between Fort Clayton and Corozal, Standleij 29118 (US). Las

Cascaclas Plantation near Summit, Standlctj 29492 (US). c:iiiriqui: From Boquete to 3 mi N,

Lewis et al 370 (GH, MO, US). C(k:l£;: El Valle de Anton, Lewis et al. 2587 (MO). Pa-

nama : 2 mi N of Rio Chagres alon^ Boyd Roosevelt Highway, Blum b Tyson 1982 (FSU,
MO). San Tose Island, Johnston 397 (MO, US). Chiman, Lewis et al 3297 (MO). Around

Alhajuela, Pittier 2359 (US).

4. Melothria trilobata Cogn. in Mart., Fl. Bras. 6(4): 26. 1878. type: Brazil,

Ule 8343 (MO, photo of isotype at B, specimen now destroyed).

—

Fig. 13.

M. trilohata var. sphaerocarpa Cogn. in DC, Monogr. Phan. 3: 578. 1881. type: Colombia,

Andre 2477 (BR, holot>pe, not seen).

M. angustdoba Cogn. in DC, Monogr. Phan. 3: 579. 1881. type: Mexico, llahn 106 (P,

holotype, not seen).

M. trilobata var. costaricensis Cogn., Pflanzenr. 88 (IV, Fam. 275. II): 81. 1916. type: Costa

Rica, Pittier 8504 (BR, holotype, not seen; US, isotype).

M. heterophylla Pittier, Bol. Soc. Vcnez. Ci. Nat. 6: 200. 1940. type: Venezuela, Pittier

9117 (US, holotype).

Vines; stems glabrate to sparsely crisped pilose. Leaves suborbicular in out-

line, 6-10 cm long, about as wide as long, deeply 5- to 7-lobate, the lobes acute

to acuminate, apiculate at the apex, the base cordate, the margin undulate,

remotely toothed, submembranaceous to chartaccous, the upper surface pubes-

cent on the veins, minutely white pustulate, sometimes obscurely so, the lower
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surface sparsely to densely pubescent; petioles 1-5 cm long, sparsely pilose and

sometimes with short glandular trichomes; tendrils simple, sparsely pilose. Sta-

ruinate flotvers in axillary, long-pedunculate racemes, the rachis 1-3 cm long,

filiform, sparsely pilose, 5- to 7-flowered; pedicels 4-6 mm long; calyx narrowly

campanulate to subcylindric, the lobes 0.5-1.0 mm long, triangular, densely ap-

pressed pubescent at the apex, sparsely pubescent to glabrate towards the base;

corolla yellow, the lobes ovate oblong, erect, the outer surface villous, the inner

surface glabrate; anthers oblong, densely ciliate. Pistillate flowers solitary, in

the same axils as the staminate flowers; peduncles stout, 5-8 mm long, sparsely

pilose; calyx and corolla as in the staminate flowers; ovary ovoid, glabrous,

smooth; staminodia minute. Fruits green with darker green stripes, ovoid, 4-5

cm long, 2.5-3.0 cm in diameter, smooth, glabrous, subbaccate; seeds white seri-

ceous, narrowly ovoid, 5-7 mm long, 3^ mm wide.

Melothria trilohata occurs in tropical moist forests and thickets from Mexico

south to Colombia and Surinam. The species is somewhat variable vegetatively.

It is locally known as "sandillita" in Panama. It is also used medicinally to some

extent.

BOCAs DEL TOHo: Nievecita, Bartlett 3 (MO). Changuinola VaUey, Dunhp 397 (F, US).

Water Valley, Chiriqui Lagoon, Wcdel 1532 (CH, MO), 1830 (GH, MO, US).

Summit Garden, Croat 12829 (MO). Gaillarcl Highway, 2 mi NE of Summit Garden, Croat

13796 (MO). Gaillard Highway, 1 mi NW of Summit Garden, Croat 13918 (MO). Pipeline

Road, ca. 5 mi N of Gamboa gate, D'Arcy ir D'Arcij 6106 (MO, US). Ancon Hill, Duke 4594

(MO). Road C-21, Duke 5769 (GH, MO). Coeo Solo, near Army Gorps of Engineers and

U.S. Army Tropical Test Center, Elias h Kirkhride 1622 (MO). Hills E of Gurundu, Harvey

5209 (F). 1/2 km W of Summit Gardens, Nee 9491 (MO, USF). Ancon Hill, Piper 5561

(US). Between Corozal and Ancon, Pittier 2640 (US). Cerro Gordo, near Culebra, Standley

25983 (US). Corozal, Standley 27338 (US). Near Fort Randolf, Standley 28703 (US).

Along the old Las Cruces Trail, between Fort Clayton and Corozal, Standley 29112 (US).

Frances Field, Stevens 183 (US). Culebra, Stevens 949 (US). 2 mi N of Code, Tyson

1634 (MO, SCZ). Miraflores Lake, White 151 (MO). Barro Colorado Island, Zetek 4996

(F, MO), 5591 (USF). colon: San Miguel de la Borda, Croat 9879 (MO). Between Frances

Field Canal Zone and Catival, Standley 30157 (US), darien: Rio Pirre, Croat h Porter 15537

(MO). Santa Fe, Rio Sabana, Duke 4139 (MO), los santos: Los Toietos, Dwyer 2442

(MO). PANAMA: Rio Pacora, E of Panama City on Panama National Highway, Bartlett ir

Lasser 16953 (MICH). Rio Potrero, 2 mi from Arraijan, Duke 4676 (GH, MO, US). San Jose

Island, Erlanson 504 (GH, NY, US). Ghagres, Isthmus of Panama, Fendler 124 (GH, US).

San Jose Island, Johmion 370 (US). Bald Hill Road, San Jose Island, Johnston 371 (GH, MO).

Las Sabanas, Standley 25925 (US). Tumba Muerto Road near Panama, Standley 29830 (US).

Juan Diaz, Standley 30628 (US). W of Chepo Road to Panama City, Tyson 5372 (SCZ).

SAN BLAS: Trail between Rio Dian and Rio AihVandi, Warner 223 IF).

CANAL ZONE:

14. MOMORDICA

Momordica L., Sp. PL 1009. 1753; Gen. PI. ed. 5. 440. 1754. xYrE: M. balsa-

mina L.

Amordica Neck., Elem. Bot. 1: 241. 1790. type: not designated.

Muricia Loureio, Fl. Cochinch. 2: 596. 1790. type: M. cochinchinensis Lour.

Zucea Comers, ex Juss., Gen. Pi. 398. 1798. type: Z. commersoniana Ser.

Nevrosperma Raf., Am. Monthly Mag. 4: 40. 1818. type: N. cuspidata Raf.

Monoecious or rarely dioecious, tendriled, scandent or prostrate vines; stems

5-sulcate. Leaves petiolate, simple or 3- to 9-foliolate; tendrils simple or 2-
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branched. Staminate flowers in corymbs, racemes, or solitary, axillary; calyx

campaniilate, cupulate, or fiimicl-shaped, S-lobate; corolla 5-lobato, rotate, or

campanulate; stamens 3, rarely 2, the filaments free, the anthers connate, the

thecas flexuous, forming an irregular head, ultimately free, 1 theca unilocular,

2 thecas bilocular. Pistillate floicers solitary, axillary; calyx and corolla as in the

staminate flowers, ovary oblong or fusiform, 3-caipellate, each carpel few to

many ovulate, ovules horizontal, the styles 3, connate, the stigmas 3, each bilo-

bate. Fruit oblong, fusiform, or cylindrical, indehisccnt or 3-valvate, often tuber-

culate or echinate; seeds turgid or compressed, the testa smooth, rugose, or

rarely sculptured.

Momordica is a genus of about 60 species native to the Old World tropics and
subtropics. Two species, M. halsamina and A/, charantia are adventive in the

New World tropics and subtropics. The latter species is found in Panama.

1. Momordica charantia^- L., Sp. PL 1009. 1753. type: ex China, in Hort.

Upsaliensis, Herb. Linn. 1150: 2 (LINN, not seen; microfiche MO).

—

Fig. 14.

Leaves simple, reniform to suborbicular, 5- to 7-lobate to the middle or

l)eyond, 3-6 (-12) cm long and wide, the lobes oblong to spatulate, the apex
obtuse and mucronate, the base cordate, the margin with obtuse to subacute
teeth, submembranaceous to chartaceous, the upper surface minutely glandular,

puberulent, at least on the veins; petiole 1-6 cm long, slender, striate; tendrils

simple. Staminate fJotoers solitary, axillary; peduncle slender, 4-15 cm long,

pubescent to puberulent, 5-lolxite to near the middle, the lobes ovate lanceolate,

4-9 mm long, acute; corolla yellow, 5-lobate, the lobes oblong obovate, ca. 1 cm
long, the apex obtuse to emarginate, pubescent on the outer surface and on the

upper edge of the inner with both simple and glandular liairs, prominendy 5- to

9-nerved; stamens 3, the filaments free, 2-3 mm long, tlie anthers 3, thecas flcxu-

ous, connate, forming an irregular head, ultimately free. Pistillate flowers soli-

tary, axillary; peduncle 5-10 cm long, slender, pubescent, bearing a minute sub-

basal bract; calyx and corolla similar to those of the staminate flower; ovary

fusiform, rostrate, tuberculate, pubescent, the styles 3, connate, 2-3 mm long, the

stigmas 3, each 2-lobate. Fruit bright orange red, ovoid to fusifomi, long rostrate,

4-8 cm long, 2-4 cm in diameter, the surface with obtuse to acute tubercles,

glabrate, 3-carpellate, 3-valvate, the valves curling back to expose the bright red

aril surrounding each seed; seeds numerous in each carpel, oblong, 8-10 mm
long, 4-6 mm wide, moderately compressed, slightly S-toothed at both ends, the

testa rugulose.

Widespread in the tropics and subtropics of both the Old and New World.

In Panama it is known from every province except for Herrera and Colon, but

doubtlessly it also occurs there. It is found in forests and disturbed sites at

lower elevations.

The bright red aril surrounding the seeds of the mature fruits is sometimes

'Tor a list of synonyms, sec Cogniaux ami Harms (1924). Only the above name lias

been used for Panamanian material.
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Figure 14. Momordica charanfia L.—A. Ha1)it (X%o). [After McDaniel 5181].—^B.

Fruit ( X%()). [After Btisey 543].

eaten by children, the green fruits are cooked, or the leaves parboiled and eaten

as a vegetable. The leaves and fruits arc also sometimes variously used medici-

nally for colic, worms, or to induce vomiting. Parts of the plant are reputedly

poisonous to humans.

In Panama, the plant is known as "balsamina.
yy

BOCAs DEL TORo: Hill ubove railroad station at Milla ?, Croat 6- Porter 16391 (MO).
5 mi N of Changuinola on the Changuinola Ri\'er, Lazor et ah 2472 (FSU). Changuinola

to 5 mi S at junction of Rio Changuinola and Rio Teribc, Lcivis et al. 904 (GH, MO). Chiri-

quicito to 5 mi S along Rio Guarumo, Lewis et al. 1975 (GH, MO). Without definite locality,

Wedel 224 (MO), canal zoxe: Juan Mina, Bartlett 6 La.sser 16535 (DUKE, MO). Cerro

Viejo on K16C, Blum 1257 (FSU, NY). Hills near drop zone, few miles from Vernado Beach,

Correa 6 Gonzales 508 (AA, DUKE, MO). Nhjnkey Hill, Cowell 26 (NY). Highway between

Madden Dam and Boy Scout Road, Croat 8980 (MO). Corrosion Laboratory near Miraflores

Locks, Duke 4429 (GH, MO). Miraflores Locks, Dwyer 1006 (MO, US). Military Road
K-9, Ehinger 539 (MO). Near Gatun Dam, Foster ir Chong 1354 (DUKE). Ancon, Green-

7uan ir Greenman 5044 (MO, USF). Las Cruces Trail, Hunter ir Allen 713 (MO). Near

Gamboa, Rio Mandinga ca. 1 mi up from the canal, Kennedy et al. 2383 (F). Ancon Hill,

Killip 3039 (GH, NY, US), 3288 (US). Panamerican Highway 2 mi E of Arraijan, Lewis et

al 5186 (MO). Thunder Hill, Curundu, McDaniel 5181 (MO). Culebra, Pittier 2190 (F,

NY, US). Balboa, Standley 3211 (US). Sosa Hill, Balboa, Standley 25233 (US). Las Cas-

cadas Plantation near Summit, Standley 25820 (US). Gamboa, Standley 28436 (US). Rio

Pedro Miguel, near East Paraiso, Standley 29925 (US). Corrosion Lal^oratory near Miraflores

Locks, Stern et al 64 (GH, MO, US), Near Survival School, Curundu, Ttjson 1057 (FSU,

MO). Howard Air Force Base near Red Devil Drop Zone, Tyson 1856 (MO). Vernado

Beach, Point Brujas, near Fort Kobbe, Welch 19846 (MO). Scrubby forested hills ca. 1 mi

SW of Cocoli in the Rodman Naval Ammunition Depot, Wilbur et al 12952 (DUKE). Mad-
den Lake, various trails beyond dam, Witherspoon ir Witherspoon 8800 (MO), barho colo-

HADO island: Croat 6373 (MO); Luteyn 774 (DUKE); Shattuck 1111 (F); Starry 251 (F).

CHnuQui: San Bartolo Limite, 20 km W of Puerto Armuelles, Busey 543 (MO). Monte Verde,
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2.5 km W of Puerto Annuolles, Liesner 47 (DUKE, MO). Quebrada Tuco, 9 mi S of Puerto
Armuelles, Liesner 168 (MO). Puerto Arniuelles, Woodson b- Schery 822 (GH, MO, US).
cocle: Rio Ilato Airstrip, Biirch 1143 ( F, CH, MO, NY). 12 mi NE of Penonome, Lewis
et al. 1514 (GH, MO, US). Boea del Toabre at confluence of Rio Toabre and Rio Code
del Norte, Lctvus et al. 5534 (MO). Between Aguadulce and Anton, Woodson et al. 1219
(F, GH, MO, NY), daiuen: Road to Pinogana from El Real, Croat 15558 (MO). El Real,
Rio Tuira, Duke 5054 (GH, MO, US). Patino, Duke 10527 (MO). Near Yaviza, Gentry
i^ Mori 13521 (USF). Village of Mannene, Kirkhride 6 Bri.sian 1616 (MO). V2 mi E of
airstrip at El Real, Lazor ir Correa 3394 (FSU). Without other locality, Machride 2675
(F). El Real, Rio Tuira, Stern et al. 787 (GH, MO, US). Tucuti, Terry 6 Terry 1408 (F,
GH, MO). 1 mi N of Rio Sabana, Tyson et al. 4799 (FSU). los saxtos: 7 mi S of Chitre,
Croat 9708 (DUKE, F, GH, MO); D'Arcy 6 Croat 4175 (MO). Rio Tonosi, vicinity of
Tonosi, Lewis et al. 1541 (GH, MO). Between Tcmosi and Macaracas, Oliver et al 3571
(MO). Weedy banana grove 2 mi S of Guarare, Wilbur et al. 12173 (]:)UKE). panaaia:
Pacora, Carrera 32 (MO). Cerro Campana, Castillo 15 (DUKE, MO). Along trail between
Rio Maje and Quebrada Brava, Croat 34604A (MO). Panamerican Higluvay near Jcnine, Rio
Canita, Duke 3830 (DUKE, GH, MO). Airstrip near beach in Panama City, Duke 4009 (MO).
Entrada de Chame, Duran 49 (GH). Cermeno, Dwyer 6 Rohyns 96 (MO). Orillas del Cha-
gres a 50 m de la carretera Transistmica, Falcon 11 (MO). Dam site near Rio Bayano beyond
Caiiita, Gentry <Lr Tyson 1682 (MO). Tocumen, Gonzalez 20 (MO). Vicinity of Arenosa,
lower Rio Trinidad, Seihert 605 (GH, MO, NY). Taboga Island, Standley 27041 (US).
Macapale Island in Madden Lake, Ty.son 5488 (FSU, MO). Between Chepo and La Capa-
tina, Tyson 6754 (MO). Marsh area 2 mi S of Tocumen Airport, Tyson 6- Clewell 5896
(DUKE). Weedy roadsides within 1 mi of Chepo, Wilbur ir Luteyn 11801 (DUKE), san
HLAs: Sasardi, Duke 10132 (MO). Puerto Obaldia, Gentry 1567 (klO). vehaguas: Puerto
Mutis, 12 mi S of Santiago, Tyson 6016 (FSU, MO).

Monoecio

15. POLYCLATHRA

Polyclathra Bertol., Novi Comment. Acad. Sci. Inst. Bononiensis 4: 438. 1840.

TYPE: p. cucumerina Bertol.

Pitticra Cogn. in Th. Durand & Pittier, Bull. Soc. Bot. Belg. 30: 271. 1892. type: P. longi-
pcdunculata Cogn.

Eoseanthus Cogn., Contr. U.S. Natl. Herb. 3: 578. 1896. type: R. albiflorus Cogn.

IS tendriled vines; stems 5- to 10-sulcate. Leaves pctiolate, simple

or foliolate; tendrils mostly 4-branched. Stammate floicers solitary in the axils

of the leaves, long pedunculate; calyx funnelform or narrowly campamilate, 5-

lobate; corolla white, 5-Iobate, spreading; stamens 3, inserted on the calyx tube
wall, the filaments free, slender, the anthers longitudinally triplicate, connate,

one anther unilocular, the other anthers bilocular. Pistillate flowers solitary, aris-

ing from separate or the same axils as the staminate flowers, short pedunculate;
calyx as in the staminate flowers, but shorter; corolla as in the staminate flowers;

ovary ellipsoid to globose, 3-carpellate, the styles solitary, slender, the stigmas 3,

bilobate. Fruit ellipsoidal or oblong, the dry, thin pericarp splitting from the

apex and revealing tiers of horizontal cavities, each containing a single seed;

seeds numerous, dull brown, horizontal, broadly ovate, compressed, slightly

roughened.

Polyclathra is a small, poorly understood genus of Mexico and Central Amer-
ica. Jeffrey (1971) was the first to consider Roseanthus and Pittiera as conge-
neric with Polyclathra and recognized a possible nine species although he indi-

cated that this number perhaps should be greatly reduced. Dieterle (1976)
considered the genus to consist of a single polymorphic species which is the

view taken here.
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Literature:

Dieterle, J. V. A. 1976. Cucurbitaceae in Flora of Guatemala, Fieldiana, Bot-

any 24(11): 306-395.

Jeffrey^ C. 1971. Further notes on Cucurbitaceae. II. The tribe Cucurbiteae.

Kew Bull. 25: 191-236.

1. Polyclathra cucumerina Bertol., Novi Comment. Acad. Sci. Inst. Bononien-

sis 4: 438. 1840. type: Guatemala, Vellasqiiez (BOLO, holotype, not seen).

Fig. 15.

Caijaponia gmndiflora Cogn. in DC, Monogr. Phan. 3: 779. 1881. type: Mexico, Schott 680

(BM, holotype, not seen).

Pittiera longipedunculata Cogn., Bull. Soc. Bot. Belg. 30: 271. 1892. type: Costa Rica, Ton-

duz 3200 (BR, holotype, not seen; US, isotype).

F. trilohata Cogn. in Coiilt., Bot. Gaz. (Crawfordsville) 20: 289. 1895. type: Guatemala,

Hetjde h Lux 4189 (US, holotype, not seen; K, isotype, not seen).

Roscanthus alhifloms Cogn., Contr. U.S. Natl. Herb. 3: 578. 1896. type: Mexico, Palmer

599 (US, holotype, not seen).

Pittiera grandiflora (Cogn.) Cogn. ex Rose, Contr. U.S. Natl. Herb. 5: 123. 1897.

P. parviflora Cogn. & Rose ex Rose, Contr. U.S. Natl. Herb. 5: 123. 1897. type: Guatemala,

Nelson 3532 (US, holotype, not seen).

Roscantlius elongatus Rose, Contr. U.S. Natl. Herb. 8: 337. 1905. type: Mexico, Bratidegee

(US, holotype, not seen).

R, hcterophijUus T.S. Brandegee, Univ. Cahf. Publ. Bot. 10: 188. 1922. type: Mexico,

Purpus 8685 (UC, holotype, not seen).

Polyclathra longij)edtinculata (Cogn.) Jeffrey, Kew Bull. 25: 196. 1971.

P. alhiflora (Cogn.) Jeffrey, Kew Bull. 25: 197. 1971.

P. grandiflora (Cogn.) Jeffrey, Kew Bull. 25: 197. 1971.

Slender vines; stems glandular pubescent, pilosulous, or glabrate. Leaves

simple, rounded cordate to ovate, 4-12 cm long and nearly as wide, slightly

angulatc to deeply 3- to 5-lobate, cordate at the base, the apex of the lobes

obtuse, the margins denticulate, chartaceous, the upper and the lower surfaces

puberulent or scabrous; petiole 2-8 cm long, slender, pubescent or scabrous; ten-

drils 4-branched. Starninate flowers solitary, axillary; peduncles 7-25 cm long,

glandular ^Dubescent; calyx cylindrical, dilated at the apex, greenish white, glan-

dular puberulent, the lobes linear, 8-18 mm long; corolla white, the lobes 2.0-

2.5 cm long, obovate oblong, obtuse or acute, the outer svirface glandular puber-

ulent; stamens ca. 2 cm long, the anthers forming a cylindrical oblong head,

subequalling the filaments, the filaments pilose at the base. Pistillate flowers

solitary, axillary; peduncles 0.5-1.5 cm long; calyx and corolla as in the stami-

nate flowers; ovary ellipsoid to subglobose, pubescent. Fruit green with white

stripes, yellowing in age, 4-6(-8) cm long, 3-4 cm wide, ellipsoid to oblong,

the thin pericarp splitting from the apex and revealing tiers of horizontal cavi-

ties, each containing a single seed; seeds dull brown, ca. 6 mm long, broadly

ovate, compressed.

This species ranges from Mexico south to Panama occurring in dry to mesic

thickets at low elevations. It is known from Code, Panama, and Darien prov-

inces, but probably occurs elsewhere.

COCLE: Between Paso del Arado and Ola, Pittier 5012 (US), daiuen: Sanibu River,

Pittier 5538 (US). Panama: Juan Diaz, Standleij 30557 (US).
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Fir.uRE 15. Pohjchthra cucumhcrina Bortol.—A. Habit and pistillate flower (X%).
[After Williium ir Molina 42336—Nicaragua].—B. Staniinate flower (X-^^,). [After Tonduz
1473—Cosld Rica].

16. POSADAEA

Posadaea Cogn., Bull. Acad. Roy. Sci. Belgique, scr. 3. 20: 476. 1890. type: P.

sphaerocarpa Cogn.

Monoecious, tendriled vines; stems 5-sulcate. Leaves petiolate, simple, 3- to

5-angulate or -lobate; tendrils simple or 2-branched. Staminate flowers axillary,

short racemose; calyx sliort campanulate, 5-lol)ate; corolla 5-parted to the base,
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the lobes spreading; stamens 3, free, attaehed to the hypanthium wall, one imi-

thecous, others bithecous; pistillode cupiform, obscure. Pistillate flowers solitary

in same axils as the staminate flowers; calyx and corolla as in the staminate flow-

ers; ovary 3-carpellate, the ovary numerous, horizontal; style short, the stigmas

3; staminodia 3, short, ligulate. Fruits spherical, indehiscent, pericarp woody,

flesh pulpy; seeds narrowly obovate, compressed, smooth.

Posadaea is a monotypic Neotropical genus.

1. Posadaea sphaerocarpa Cogn., Bull. Acad. Roy. Sci. Belgique, ser. 3. 20:

477. 1890. type: Colombia, Posada-Arango (BR, not seen).

—

Fig. 16.

Herbaceous vines\ stems pilose, glabrate in age. Leaves with the blades ovate

to suborbicular, 3- to 5-angulate or -lobate, 11-15 (-18) cm long, 8-14 (-19) cm
wide, the apex acute to obtuse, the base deeply cordate, the margin remotely

denticulate, submembranaceous, both the surfaces sparsely pilose, punctate sca-

brous in age; petiole 3-9 cm long, sparsely pilose; tendrils simple or 2-branched,

pilose. Staminate flowers axillary, racemose, the rachis 2-6 cm long, slender,

sparsely pilose, 3- to 5-flowered at the apex; pedicels 8-14 mm long, slender,

ebracteolate or minutely bibracteolate; calyx campanulate, sparsely villous to

glabrate, 6-9 mm long, the lobes 3.0-5.5 mm long, linear, acute, reflexed, sparsely

pilose to glabrous; corolla yellow, the lobes obovate oblong, 8-9 mm long, nearly

as wide, 7- to 9-nerved, sparsely short villous on both the surfaces; anthers white,

1.5-2.0 mm long, the theca recurved at the apex; pistillode cupulate, minute.

Pistillate flowers axillary, solitary; peduncle stout, 2-3 cm long, short pilose;

calyx and corolla as in the staminate flowers but slightly smaller; ovary elliptic

ovoid, ca. 1 cm long, pilose, style ca. 3 mm long, the stigma dilated, obcordate,

subreflexed, 3-5 mm wide; staminodia obtuse, 1.5-2.0 mm long. Fruit light

greenish yellow, globose, 8-10 cm in diameter, the pericarp woody, the flesh

pulpy, white, the surface minutely verruculose; peduncle 9-15 cm long, tapering

from a slender base to a wide thickened apex and merging with the fruit, gla-

brous; seeds narrowly obovate, 12-14 mm long, 7-8 mm wide, compressed,

white, smooth.

Posadaea sphaerocarpa ranges from Guatemala through Central America

south to Colombia, Ecuador, Guiana, Brazil, and Trinidad. It occurs in tropical

moist forests and thickets, scrambling over shrubs or on the ground.

The gourdlike fruits resemble those of La^enaria and are reportedly used in

a similar manner. In Panama this species is called "brujito."

CANAL ZONE: Valley of Masambi, on the road to Las Cascadas Plantation, Pittier 2589

(GH, US). Around Culebra, Pittier 4805 (US). Las Cascadas Plantation, near Summit,

Stamlley 29582 (US), panama: Rio Tapia, Standley 28303 (US).

17. PSIGURIA

Psiguria Neck, ex Arn., J. Bot. (Hooker) 274 3: 247. 1841. lectotype: P. pedata

(L.) R.A. Howard.

Anguria Jacq., Enum. PL Carib. 9. 1760; non Mill., 1754. lectotypk: A. pedata (L.) Jacq.
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A

FiGUKE 16. Pomduea sphaerocarpa Cogn.—A. Habit (xVm))- [After StanJley 29582
(US)].—B. Flower (X'/io). [Ahcv Shutch 3965 ( US )—Costa Rica].

Dioecious or rarely monoecious, tendriled vines or lianas; stems 5- to 10-

svilcate. Leaves petiolate, entire, lobate, or 3- to 5-foliolate; tendrils simple.

Staminate floivers clustered at the end of long peduncles; calyx elongate cylin-

dric, 5-lobate; corolla rotate, 5-lobate; stamens 2, included, free, the filaments

short, the anthers linear or oblong, dorsifixed, bilocular, the theca straight, rarely

replicate at the base. Pistillate flowers 1-3, short pedunculate; calyx and corolla
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as in the staminate flowers; ovary ovoid, 2-carpellate, the ovules numerous, hori-

zontal, the styles connate on most of their length, the stigmas 2-branched; sta-

minodia 2, minute. Fruits indehiscent, ovoid to oblong; seeds numerous, oblong,

compressed.

Fsiguria is a genus of 15-30 species restricted to the American tropics. It is

closely allied to Dieudonnaea, Gurania, and Giiraniopsis and may eventually

prove to be congeneric with one or more of these.

I am following Howard (J. Arnold Arb. 54: 453-470. 1973) in accepting Psi-

gtiria over the well-known generic name Anguria, Many more species in Anguria

need to be transferred to Fsiguria, but must await further study of this and the

allied genera.

a. Calyx tube cylindrical, ^rccn speckled; calyx lobes triangular, conspicuously darker

green than tlie tube 4. P. warscewiczii

aa. Calyx tube flask-shaped, solid green; calyx lobes subulate or lanceolate, the same

color as the tube.

b. Leaves coriaceous 1. P. bignoniacca

bb. Leaves membranaceous or chartaceoiis.

c. Leaves simple, margins entire or sinuate undulate 2. P. longipedimctdata

cc. Leaves 3- to 5-foliolate or deeply 3- to T-lobatc 3. P. pedata

1. Psiguria bignoniacea (Poepp. & Endlicher) Wunderlin, Phytologia 38: 219.

1978.

Anguria hignoniacea Poepp. & Endlich., Nov. Gen. Sp. PI. 2: 53. 1838. type: not known.

A. triphxjUa Miq., Linnaea 19: 136. 1845. type: not known.
A. pachypliylla Donnell Smith, Bot. Caz. (Crawfordsville) 54: 236. 1912. type: Costa Rica,

Tonduz 11535 (US, holotypc).

A. longcracnuosa Pittier, J. Wash. Acad. Sci. 19: 185. 1929. type: Panama, Pittier 6582

(US, holotype; US, isotype).

Dioecious vines; stems pul)erulent at the nodes, otherwise glabrous. Leaves

3-foIiolate or sometimes simple, the leaflets 9-21 cm long, 6-13 cm wide, the

middle leaflet usually slightly larger, elliptic to obovate, the lateral leaflets asym-

metrical, sometimes with a lateral lobe, the apex of the leaflets acute to acumi-

nate, the base cuneate to slightly rounded, the margins entire or undulate, cori-

aceous, the upper surface minutely white pustulate, the lower surface glabrate;

petioles 2.5-5,0 cm long, glabrate; tendrils simple, robust, glabrate. Staininate

flowers axillary, sessile in a subcapitate cluster at the end of a long pedunculate

raceme; peduncle 15-25 cm long, glabrate; calyx flask-shaped, 8-11 mm long,

the outer surface appressed puberulent, the inner surface sparsely villous, the

lobes lanceolate, 2-3 mm long, spreading or reflexed; corolla reddish orange, the

lobes obovate, subacute, 4-6 mm long, both tlie surfaces papillose pubescent;

anthers linear, 5-6 mm long, appendix ca. 0.5 mm long, glabrous. Fistillate

flowers 1-3 in the axils of the leaves, often at the ends of the branches in the

axils of the reduced leaves; calyx and corolla as in the staminate flowers; ovary

oblong, glabrous, ca. 2 cm long, not sharply differentiated from the calyx tube.

Fruits green with lighter green stripes, 4-6 cm long, 2.0-2.5 cm in diameter, the

base rounded, the apex attenuate; seeds oblong ovate, gray, ca. 7 mm long, ca,

4 mm wide, smooth.
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This species occurs from soutliern Mexico to Peru and Ecuador. It occurs

usually in the canopy in moist or wet forests at elevations up to about 1,000

m. The leaves are highly variable with both simple and 3-foliolate forms encoun-

tered. In the sterile condition it can be easily confused with P. icorsccwiczii,

also a higlily variable species. The latter species is usually encountered along

streams, the leaves are submembranaceous to chartaceous, and the calyx tube

is cylindrical.

BOCAs DEL TORo: Flsli Cicck Hills, Chiri(iui La^^oon, Wedel 2429 (GH, MO, US), uarro
COLORADO island: Cwat 8()H2 (F, MO), 8485 (F, MO, NY), 12218, 14573, 16518 (all MO).
cocLE: Cerro Pilon, El Valle, by weather station, Duke 6 Lallathin 15007 (USF). colox:
Santa Rita Ridge, 5-6 mi E of Transisthniian Highway, Lewis et ah 5393 (MO). Santa Rita

Ridge Road, 1.9 km from Boyd-Roosevelt Higliway, Mori ir Kallunki 1818 (MO), Santa Rita

Ridge Road, 6 km from Boyd-Roosevelt Highway, Mori ^ Kallunki 5085 (MO, USF). dahien:

Summit camp, between Sasardi and Morti, Duke 10045 (MO). Forests around Yaviza, Pittier

6582 (US). Cana and vicinity, Williams 941 (NY), los santos: Loma Prieta, Cerro Grande,
Letvis et ah 2217 (GH, MO, US), panama: 1 mi beyond La Eneida, region of Cerro Jefe,

Correa i^ Dressier 963 (MO). 5-6 mi N of El Llano, near San Bias border, Gentry 5808
(F, MO). 1-2 mi beyond Goofy Lake, Gentry 6- Dwyer 3412 (MO). 6 km above Pan-
american Highway on road from El Llano to Carti-Tupile, Kennedy 1789a (MO). El Llano-

Carti Road, 9.6 km from Panamerican Highway, Mori ir Kallunki 1838 (MO). El Llano-
Carti Road, 12.7 km from Panamerican Highway, Mori ^ Kallunki 4680 (MO); Mori et ah
4690 (MO). Along El Llano-Carti Road, 8 km N of Panamerican Highway at El Llano, Nee
ir Warmhrodt 10351 (MO, USF); Nee et ah 8803 (MO, USF). Cerro Azul, Porter et ah
4088 (MO). VEi\AGUAS: Beyond Rio Tres Brazos, 11 km beyond Santa Fe, Croat 25652 (MO).

2. Psiguria longipedunculata (Cogn.) Wiindcrlin, Phytologia 38: 219. 1978.

An^uria longipedunculata Cogn., Mem. Couronnes Mem. Acad. Roy. Sci. Belgique 27: 21.

1876. TYPE: not known.
A. dunlapii Standi., Publ. Field Columbian Mus., Bot. ser. 4: 298. 1929. type: Panama,

Dunlap 490 (F, holotype; F, US, isotypes).

Dioecious vines; stems slender, glabrous. Leaves simple, 7-12 cm long, 3-5

cm wide, lanceolate to elliptic, the apex acute, the base truncate to rounded, the

margin entire, undulate to sinuate lobed, sometimes remotely toothed, membra-
naceous, the upper surface minutely white pustulate, the lower surface glabrous;

petioles 1-3 cm long, glabrous; tendrils simple, slender, glabrous. Staminate

flowers axillary, sessile in subcapitate clusters at the end of long pedunculate

racemes; peduncle 12-15(-40) cm long, glabrous; calyx flask-shaped, 7-11 mm
long, glabrous, the lobes lanceolate, ca. 2 mm long, spreading or reflexed; corolla

reddish orange, the lobes obovate, subacute, 4-5 mm long; anthers oblong, ca.

4-6 mm long, appendix ca. 0.5 mm long, papillate. Pistillate flowers not seen.

Fruits not seen.

Psiguria longipedunculata is a rare species ranging from Mexico to Panama.
It occurs at elevations of 300 to 500 m. In Panama it is known only from the

type collection of Anguria dunlapii.

BOCAS DEL TORO; Fiimi 6, Changuiiiolu Valley, Dunlap 490 (F, US).

3. Psiguria pedata (L.) R.A. Howard, J. Arnold Arb. 54: 441. 1973

Cucumis pcdatus L., Syst. Nat. ed. 10. 1279. 1759. type: not known.
Anguria pedata (L.) Jacq., Enum. PL Caril), 31. 1790.

A. pohjphylloa Schlecht., Linnaea 24: 712. 1851. type: not known.
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A. dentata Schlecht., Linnaea 24: 713. 1851. type: not known.

A. affinis Schlecht., Linnaea 24: 760. 1851. type: not known,

A. pedata var. ottoniana Sauv., Fl. Cubana 904. 1873. type: not known.

A. pcdata var. pohjphyllos (Schlecht.) Cogn., Mem. Couronncs Mem. Acad. Roy. Sci. Bel-

gique 27: 10.
"

1876.

A. pcdata var. dentata (Schlecht.) Cogn., Mem. Couronncs Mem. Acad. Roy. Sci. Belgique

27: 10. 1876.

A. pcdata var. affinis (Schlecht.) Cogn., Mem. Couronncs Mem. Acad. Roy. Sci. Belgique 27:

10. 1876.

Monoecious vines; stems glabrous. Leaves 3- to 5-foliolate, 3- to 7-lobate, or

sometimes simple, suborbicular, the leaflets or the segments 8-10 cm long, 2-4

cm wide, lanceolate or oblong, the apex acute to obtuse, the base asymmetrical

and often auriculatc, the margin remotely few toothed, undulate, or entire, sub-

mcmbranaceous to chartaceous, the upper surface minutely white pustulate, the

lower surface glabrate; petioles 1-3 cm long, glabrous; tendrils simple, slender,

glabrous. Staminate flowers axillary in subcapitate clusters at t

5-16

6-8

mm long, erect, glabrate; corolla orange, the lobes oblong, obtuse, 1.0-1.5 cm

long, both the surfaces papillose; anthers oblong, 5-6 mm long, appendix ca. 1

mm long, glabrous. Pistillate flowers solitary or in pairs in the axils of the leaves;

calyx and corolla as in the staminate flowers; ovary oblong, ca. 1 cm long, gla-

brous; peduncle 3-5 cm long. Fruits green with lighter stripes, ovoid oblong,

3^ cm long, 1.5-2.0 cm in diameter, the base rounded, the apex rostrate, the

flowers often persisting; seeds oblong ovate, gray, ca. 6 mm long, ca. 3 mm wide,

smooth.

This species is confined primarily to the Caribbean region. It has been re-

ported from Colombia and Panama by Cogniaux (1916), but no material from

these countries has been seen.

4, Psiguria warscewiczii (Hook, f.) Wunderlin, Phytologia 38: 219. 1978.

Angaria warscewiczii Hook, f., Bot. Ma^. tah. 5304. 1862. type: not known.

—

Fig. 17.

Dioecious vines; stems glabrate. Leaves 3-foliolate, the leaflets 10-18 cm

long, 3-7 cm wide, the middle leaflet usually shghtly larger than the lateral leaf-

lets, elliptic, broadest near or above the middle, the lateral leaflets oblique, with

a lateral lobe or sometimes divided to the base into two segments, the apex

acuminate, the base cuneate or rarely rounded, the margins entire to undulate,

submembranaceous to chartaceous, the upper surface minutely white pustulate,

the lower surface glabrate, minutely white pustulate, or puberulent, especially

on the nerves; petioles 2-7 cm long, robust, glabrous; tendrils simple, robust,

glabrous. Staminate flowers axillary, subsessile in subcapitate clusters at the end

of long pedunculate racemes; peduncle 15-30 cm long, glabrous; calyx cylindri-

cal, 1-2 cm long, glabrate on the outer surface, puberulent within, the lobes tri-

angular, 2-3 mm long, spreading; corolla reddish orange, the lobes ovate oblong

to suborbicular, acute or rounded, 5-7 mm long, both the surfaces papillose

t; anthers oblong, 5-6

flowers axillary, 1-3; staminate
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ovary oblong fusiform, glabrous; peduncles 3-4 cm long. Fruits dark green with

lighter green or whitish stripes, oblong, 5.5-7.0 cm long, 1.8-2.5 cm in diameter,

the base cuneate, the apex rostrate, the flower often persisting; seeds irregularly

ovate elliptic, tan, 7-9 mm long, 4-6 mm wide, smooth.

Psiguria warscewiczii is a relatively common and variable species of tropical

wet forests of southern Mexico south to Peru. It resembles P. hignoniaceaj but

differs in the characters given in the discussion of that species.

ikk:as del toro: Clianguinola Valley, Dmilap 446 (F). canal zone: Madden Dam,
AUcn 2011 (MO). Rio Providcncia, 12 mi S of Colon, Blum 6 Ttjsor^ 2328 (MO). Near Para-

iso, Croat 7158 (MO). N of Summit Garden, Croat 12327 (MO). Between Margarita

and Catun, Croat 6 Porter 15375 (MO). Military Road K-9, Ehinger 540 (MO). Boy Scout

Camp Road, Gentrtj 5505 (MO). Road hetween Transisthmian Highway and Madden Dam,
Gentry 6740 (F, MO). Farfan Beach, from Thatcher Highway to Palo Seco, Lewis et al. 57
(C;H, mo, US). Fort Kobbe Military Reser\ation, Liiteijn 1073 (DUKE). Navy Reservation

N of Camboa, Maas ir Dressier 713 (MO). Railroad relocation between Corgona and Gatim,

Pittier 2283 (US). Around Camboa, Pittier 3701 (US). Around Tabernilla, Pittier 3820 (US).

Upper Chilibre River, Yj nn* below Chilibre, Seihed 1508 (US). Balboa, Standleij 25450,

29271 (both US). Obispo, Standley 31728 (US). Pedro Miguel, White 133 (MO), barro
COLORADO island: Aviles 902, 919, 995 (all F); Bailey I- Bailey 150, 289 (both F); Bang-
hatji 537 (F, GH); Croat 4571 (F, MO), 5901, 6583, 7469 (all MO), 8499 (F, MO), 9435,

10850, 11663, 14858, 16524 (all MO); Ehinger 162 (F, MO, US), 641 (F, MO); Foster 834
(DUKE); Kenoyer 567 (US); Luteyn Ir Croat 915 (DUKE); Shattuck 163 (F, MO), 269
(F, CH), 564 (F, US), 641 (MO), 652 (F); Standley 31257, 40921 (both US); Starry 45,

220, 303 (all F); Salvoza 961 (F); Wetriwre 6 Ahhe 32 (F, GH); Wilbur h Weaver 10806
(DUKE); Zetek 4557 (F, MO). cnmiQui: Quebrada Caiia Blanca, Burica Peninsula, Croat

22583 (F, MO, NY, US). San Bartolo Arriba W of Puerto Arnuielles, Croat 26708 (MO).
coc:le: El Valle de Anton, Alston 8788 (US). 12 mi NE of Penonome, Lewis et ah 1521

(GH, MO), colon: 0.5 km from the Rio Buenaventura, near Portobelo, Kennedy 6- Gra
2237 (MO, US). Rio Guanche, 3-4 km abo\'e bridge on road to Portobelo, Witherspoon ir

Witherspoon 8637 (MO), dariex: El Real, AUen 952 ( F, GH, MO, US). El Rio Aruza,

Bristan 1361 (MO). Rio Pirre, Croat 6 Porter 15539 (MO). Road from El Real to Pino-

Mana, Duke 4888 (GH, MO, US), 5146, 5147 (both GH, MO). 10 mi S of El Real on

Rio Pirre, Duke 5438 (MO). Cerro Piriaque, Duke 8112 (MO). Trail from Rio Pucro to

Quebrada Maskia, Duke 13072 (MO). El Real, 1-3 km S of town, Gentry 13461 (USE).
Rio Pirre near town of Pirre, Gentry 6- Clewell 6935 (MO). Panamerican Highway between
Pinogana and Yaviza, 1 km from Tuira, Stern et ah 134A (MO). Rio Tuira, along trail to

Rio Pirre, Stern et ah 298 (GH, MO, US). Paya, Rio Payo, along trail between Paya and
Pucro, Stern et ah 414 (GH, MO, US). Cerro Piriaque, Tyson et ah 3820 (MO), los

SANTOS; Loma Prieta, Duke 11851 (MO), i'anama: Panama City, at Lefevre Park, Bartlett

i:r Lasser 16336 (XHCH). Rio Chagres, 1 mi above Madden Lake, Duke 4485 (GH, MO, US).

Panamerican Highway halfway between El Llano and Rio Manumi, Duke 5535 (MO, US).
Near top of Cerro Campana, Duke 5961 (MO). Tocumen, Dwyer 4402 (FSU). Goofy Lake,

Dwyer 7112 (MO, USE). 1 km E of El Llano, Gentry 6462 (F, MO). Camino de las

Sabinas, Heriherto 265 (US). 6 km above Panamerican Highway on road from El Llano to

Carti-Tupile, Kennedy 1789h (MO). Campana, Lewis et ah 3163 (MO). Tributary of Rio

Chagres, 5 mi S\V of Cerro Brewster, Lewis et ah 3389 (MO). Road to Cerro Campana 2-4

mi above the Interamerican Highway, Luteyn 3996 (DUKE). Carretera Transistmica at the

continental divide, Alcade Diaz, Nee 8304 (MO, USE). Sabanas Railroad, NE of Panama
City, Paul 172 (US). Sabana de Juan Corso, near Chepo, Pittier 4541 (US). Agricultural

Station Matias Hernandez, Pittier 6765 (US). Between Panama and Sabanas, Riley 113 (MO,
US). Along Corozal Road, Standley 26848 (US). 5 mi E of Cafiita and 23 mi E of Chepo,

Tyson 6 Smith 4154 (FSU, MO, SCZ). vera(;uas: 3-5 mi N of Santa Fe, Geritry 3010 (MO).

Figure 17. Psiguria warscewiczii (Hook. f. ) Wunderlin.—A. Habit (x%).—B. Fruit

(X%).—C. Seed(x2Vt). [Mtev Croat 45711
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18. RYTIDOSTYLIS

Rytidostylis Hook. & Arn., Bot. Beech. Voy. 424. 1840. type: R. gracilis Hook.

& Arn.

Elatcrium Jacii., Enuni. Pi. Carib., Vol. 9. 1760; non Mill., 1754, type: E. carthagineme

Jacq.

Monoecious, tendriled vines; stems 5-sulcate. Leaves alternate, petiolate, sim-

ple, entire or lobate; tendrils simple or 2- to 3-bratiched. Stamitiate flowers

green, white, or yellow, inflorescences few-to-many-flowered, umbelloid pedun-

culate or fasciculate, axillary clusters; calyx elongate cylindric, 5-lobate; corolla

(4-)5-lobate; stamens 3, the filaments connate, the anthers connate in an oblong

or globose head, the theca flexuous, 2-locular. Pistillute flowers solitary; calyx

and corolla as in the staminate flowers; styles 3, connate; o\ary obliquely ovoid,

hispid or echinate, 1- to 6-locular, usually 3-locular with 1 locule aborted, the

ovules erect, ascending, or horizontal. Fruit obliquely ovoid to subglobose, gib-

bous, rostrate or not, elastically dehiscent; seeds elliptical to ovate compressed.

Rytidostylis is a genus consisting of perhaps a half dozen species occurring

in the Neotropics. Numerous poorly delimited species have been described. The
genus is much in the need of revision.

See Jeffrey (1962) for a discussion of tlie name Rytidostylis over the

better known Elaterium.

The Panamanian material is interpreted as belonging to a single, highly poly-

morphic, widespread species. However, further rcvisionary study may eventu-

ally result in the recognition of additional taxa for Panama, perhaps adding

names to the jDresent synonymy.

much

1. Rytidostylis carthaginensis (Jacq.) Kuntze, Rev. Gen. PL 1: 258. 1891.

Fig. 18.

Elaterium carthaginciisc Jacq., Emnn. Pi. Carib. 31. 1760; Sel. Stirp. Amcr. 241. tab. 54. 1763.

Rytidostylis gracilis Hook. & Arn., Rot. Beech. Voy. 424. 1841. type: not known.
Elaterium cordatum Hook, f., Trans. Linn. Soc. London 20: 224. 1851. type: not known.
£. ciliatum Cogn., Mem. Couronnes Mem, Acad. Roy. Sci. Belgicjue 28: 54. 1877. type:

not known.
£. gracile (Hook. & Arn.) Cogn., Mem. Couronnes Mem. Acad. Roy. Sci. Belgique 28: 51.

1877.

E. longiflonnn Cogn., Mem. Couronnes Mem. Acad. Roy. Sci. Belgique 28: 54. 1877. type:
not known.

E. ciliatum var. major Cogn., Mem. Couronnes Mem. Acad. Roy. Sci. Belgique 28: 54. 1877.
type: not known.

Rytidostylis ctliata (Cogn.) Kuntze, Rev. Gen. PI. 1: 258. 1891.

R. cordata (Hook, f.) Kuntze, Rev. Gen. PI. 1: 258. 1891.
Tytidostylis hmgiflora (Cogn.) Kuntze, Rev. Gen. Pl. 1: 258. 1891.
Elateriutn cadliagiuense var. cordatum (Hook, f

.

) Svens., Amer. J. Bot. 22; 256. 1935.
E. macrophyllum Standley & Steyerm., Field Mus. Nat. Hist., Bot. Ser. 23: 94. 1944. type:

Guatemala, Tucrcklieim 1728 (F, not seen).

Rytidostylis macrophyllus (Standley & Steyerm.) Dieterle, Fieldiana, Bot. 24(11): 373. 1976.

Vines; stems, pubescent to glabrate. 6-8(

cm long, 5-7(-9) cm wide, entire, 3- to 5-angulate, or 3- to 5-lobate, the apex

of the lobes acute to acuminate, the base cordate, minutely and remotely to con-
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FiGUiiK 18. Rijtidostylis caithagineasis (Jacci,) Kuntze. Habit (Xl). [After Tyson 6-

Dwyer 1200].

spicuously dentate, submembranaceous to chartaceous, tlie upper surface sca-

brous on the veins, minutely pustulate; petioles 1-6 cm long, pubescent to gla-

brate; tendrils 2- to 3-branched, rarely simple, puberulent to glabrate, Stamiruite

inflorescences axillary, long pedunculate to subsessile subiimbelloid racemes, the

rachis (if well developed) slender, to 20 cm long; pedicels filiform, 3-8 mm long.

Staminate flowers greenish, white, or yellow; calyx tube elongate cylindric, 2-3

cm long, the lobes ca. 1 mm long, setose, glabrate; corolla lobes lanceolate or

linear lanceolate, acuminate, spreading, the outer surface glabrous, the inner
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surface densely papillose; stamens subequalling the calyx tube, the filaments fili-

form, connate, glandular papillose at the base, sparsely villous to glabrate toward

the middle, glabrous at the apex, the staminal column truncate or subcapitate

at the apex. Pistillate flowers solitary, axillary, subsessile or with the peduncle

to 1 cm long, the calyx and the corolla as in the staminate flowers; ovary

obliquely ovoid, echinate, the ovules ascending, the styles slightly shorter than

the hypanthium tube, densely papillose on the lower half, the stigmas connate,

forming an oblong capitate head. Fruits green, obliquely ovoid, slightly com-

pressed, 2.0-4.0 cm long, 1.2-2.0 cm wide, with bristles to 5 mm long, elastically

dehiscent; seeds 12-16, tan, broadly ovate, 6-10 mm long, 5-8 mm wide, com-

pressed, winged marginally on the lower %, 3-dentate at the apex.

This species ranges from southern Mexico south to Venezuela, Colombia,

Ecuador, Brazil, and Peru. In Panama it occurs in open woods and disturbed

sites at elevations up to 2,000 m.

In Panama this plant is known as "gallotillo," "norbo cimarron," or "naibe

wagedu." In Guatemala it is called "cochinito," "quiamuV or "sandia de raton,"

In some regions the young fruits are cooked and eaten as a vegetable.

130CAS iJLiL Touo: Robulo Trail, N slopes of Cerro Ilorqueta, Allen 4933 (MO). Rio

Toribe, near Quebrada Lukulon, Kirkbride 6 Duke 509 (MO). 10-15 mi inland (S) from
month of Changninola River, Letvis ei al. 894 (CiH, US), 4253 (MO), canal zone: Vicin-

ity of Summit Golf and Country Club, Croat 12267 (MO, SCZ), 12793 (F, GH, MO, NY,
USF). Madden Forest Road at entrance to Boy Scout Road, Croat 12896 (MO). Pan-
american Ili^liway near La Ghorrera, D'Arey 9457, 9471 (both MO). Rodman Ammunition
Depot, Foster 1488 (DUKE, F). Road K-9, 2 mi from W border of Zone to cleared area near
Canal, Centrij 1780 (DUKE, (JH, MO). Roud between Transisthmian Highway and Madden
Dam, Gentry 6741 (MO). C-29 beyond Sunmiit, Harvey 5214 (F). Along K-2, Contractors
Hill, Lewis ei al, 2877 (MO). Near entrance to Boy Scout Camp 1.6 km from Madden Dam
Road, Mori et a/. 4033 (MO, USF). Abandoned road C-29, 6 km E of Gamboa, Nee 9050
(MO, USF). Culebra, Pittier 2156 (US). Gamboa, Pittier 4437 (US). Balboa, Standley
25436, 25599 (both US). Las Cascacadas Plantation, near Summit, Standley 25821 (US).
Balboa, Standley 29284 (US). Boy Scout Road near Madden Dam, Tyson ir Dwyer 1200
(FSU, MO). CHnu(^ui: Bcxiuete, D'Arey 6 D^Arey 6456 (MO). Bajo Chorro near Boqnete,
Davidson 430 (F, MO, US). Cerro Horqueta, NW of Boquete, Dwyer et al 466 (MO).
Vicinity of Boquete, Leivis et al 384 (DUKE, GH, MO, US); Maurice 716 (MO, US);
Maxon 4997 (US); Pittier 3153 (US). 2 mi SW of Guabala, Tyson et al 4253 (DUKE).
cocLE: 39 km from Panamerican Highway along road to El Valle de Anton, Correa 322
(MO). Between Cerro Pilon and El Valle de Anton, Duke 6 Dwyer 13906 (MO). Cape-
llania, Nata, Gonzalez 48 (DUKE). Ola, Pittier 5029 (NY, US). W slope and sununit of

Cerro Valle Chiquito, Seibejl 501 (GH, MO, NY). 1-5 mi S of Anton, Tyson 6 Blum 2581
(FSU, MO). Between Las Margaritas and El Valle de Anton, Woodson et al 1234 (GH,
MO, NY), colon: Along Rio Culebre, above Santa Isabel, Pittier 4163 (US), dahijen: El
Rii) Yape, Bristan 1421 (MO). Rio Chico near Yaviza at junction with Rio Chueuna(iue, Burclt

at al 1104 (GH, MO, US). Bajo Churo, Davidson 430 (GH). Rio Sabanas, 1-3 mi SE of

Santa Fe, Duke 4121 (MO). 1-3 mi SE of Santa Fe on Panamerican Higluvay, Rio Sabana,
Duke 4123 (MO). Between Rio Memhrillo and Rio Subcuti, Duke 8615 (MO). Rio Sambo,
0-5 mi above Rio Venado, Dttke 9265 (US). Rio Tnira, between Rio Pnnusa and Rio Man-
gle, Duke 14595 (MO). Along the Sambu River, Pittier 5531 (F, US). Vicinity of Cana,
Stern et al 703 (GH, MO, US). Paca below Cana, Williams 712 (NY). Cana and vicinity,

Williams 962 (NY), los santos: Rio Tonosi, vicinity of Tonosi, Lewis et al 1570 {CU, MO,
US). PANAMA: 1 km from Altos de Limon, Afftdlera 5 (MO). Arraijan (Alto el Limon),
Atencio 13 (F, MO). La Jaqua, E of Panama City, Batilett 6- Lasser 16377 (MICH). Nueva
Emperador, Carrasco 29 (F, MO). Cerca de Rio Tapia, 2 km de la carretera de Tocumen,
Correa b Escobar 1789 (DUKP]). Rio Maje, ca. 30 minutes by speedboat from Rio Bayano,
Croat 34384 (MO). Along Panamerican Highway just E of Bejuco, Duke 4552 (GH, MO).
Vicinity of El Llano, Duke 5492 (MO, USF). Between Canasas and Sahalo, Duke 14458
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(MO). Pacora, Dwyer 1223 (MO). Tocuinen, Dwyer 1863 (MO, USF). 2 mi E of Juan
Diaz, Killip 3075 (US). N of Panama City, Paul 379 (US). Around Alhajuela, Pittier 2358
(US). Rio Tocumen, Standley 26748 (US). Taboga Island, Standlcy 27015 (US). Juan
Franco Race Track near Panama, Standlcy 27716 (US). Tahoga Island, Standley 27892 (US).

Juan Diaz, Standley 30500 (US). Rio Tatare, Woodson 6 Schcry 998 (MO). Isla Taboga,
Woodson et al. 1497 {Cll, MO, NY), sax hlas: In flood i^lain along hills along Rio Armillaj

ca. 1 km WSW of Puerto ObaUHa, Mori et al 6832 (MO, USF).

19. SECHIUM

Sechium P. Br., Civ. Nat. Hist. Jam. 355. 1756. type: S, edule (Jacq.) Sw.

Chocho Adans., Fani. Pi. 2: 500. 1763. tvie: not designated.

Chatjota Jacq., Sel. Stirp. Amer. tab. 245. 1780. type: C. cdulh Jacq.

Monoecious, tendriled vines; stems 5- to 10-sulcate. Leaves petiolate, sim-

ple, angulate or lobate; tendrils 5-branched. Staminate flowers white in axillary,

long pedunculate, interrupted racemes; liypantbium hemispheric; calyx 5-lobed;

corolla 5-lobed; stamens 3, filaments connate, short, the anthers spreading, 2

anthers bilocular, 1 anther unilocular. Pistdlate flowers 1 or 2, axillary, the calyx

and the corolla as in the staminate flowers, the ovary oblong, 1-carpcllate, the

ovule solitary, pendulous, the style short, the stigma capitate. Fruit green, ob-

ovoid, indehiscent, sulcate, echinatc or smooth; seed lenticular, large, the testa

smooth.

Sechium is a monotypic Neotropical genus.

1. Sechium edule (Jucq. ) Sw., Fl. Ind. Occ. 1150. 1800.

—

Fig. 19.

Sicyos edulis Jactj., Knuni. Pi. Carib. 32. 1760. type: not known.
Chayota edulis Jacci., Sel. Stirp. Anier. tab. 245. 1780. type: not known.
Seehium americanum Poir. in Lam., Encyc. Mcth. Bot. 7: 50. 1806. type: not known.
Cucumis acutangtdus Desconrt., Fl. Med. Antilles 5: 94. 1827; non L., 1753. type: not known.
Sicyos laciniatus Desconrt., Fl. Med. Antilles 5: 103. 1827, non L., 1753. type: not known.
Secliiuni cayota Heinsley, Biol. Centr. Anier., Bot. 1: 491. 1880, pro syn.

High-climbing, perennial, monoecious, tendriled vines; stems 5- to 10-snlcate,

glabrate. Leaves broadly ovate to suborbicular, 6-22 cm long, nearly as wide as

long, 3- to 5-lobate or angulate, the lobes acute to acuminate, the base deeply

cordate, the margin minutely and usually remotely toothed, chartaceous, appear-

ing palmately 5- to 7-veined, the upper surface scabrous with white pustular

based trichomes, the upper and the lower surfaces appressed puberulent on the

veins; petioles 4-15 cm long, appressed pubervilent or glabrate; tendrils 1- to 5-

branched, glabrate. Staminate flowers in axillary, long pedunculate, interrupted

racemes, the rachis 8-30 cm long, puberulent at least in the upper part, the flow-

ers yellow, 2-6 in clusters; pedicels 1-6 mm long, puberulent; calyx hemispheric,

the lobes 5-7 mm long, spreading or recurved, glabrate; corolla lobes ovate lan-

ceolate, 12-17 mm long, acute, spreading, obscurely 5-nerved, both the surfaces

papillose pubescent; stamens 3, the filaments connate, short, the anthers flexu-

ous, spreading, 2 anthers bilocular, 1 anther unilocular, the connectives with bul-

bous based cystolythic trichomes; nectiferous disc with 10 pores. Pistillate flow-

ers 1-2, often in the same axils as the staminate flowers, the peduncles 1-3 cm
long, rapidly elongating in fruit; calyx and corolla as in the staminate flowers;
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T f. K-Ct-'

Figure 19. Sechiimi edule (Jacci.) Sw.—A. Habit (xV^). [After Ebingcr 957].—

B

Fruit (xMi). [From photo taken in Panama City market, not vouchercd].

ovary oblong, 5-sulcate, pubescent, itniloculate, the ovule solitary, pendulous,

the style short, the stigma forming a subglobose, somewhat lobate head; 5-10

nectiferous pouches present. Fruits green, obovoid, sulcate, cchinate or smooth,

7-20 cm long, firm, indehiscent; seed lenticular, 3-6 cm long, nearly as wide as

long, the testa ligneous, smooth.

This species is widely distributed in the Neotropics where it is frequently

cultivated for its edible fruits, tubers, and young shoots. Although a native spe-

cies, it is rarely encountered in the wild.

The fruits are usually boiled and then prepared in a number of ways (e.g.

fried, baked, creamed). They can also be made into pickles. The large flat seed

is generally cooked and served with the rest of the fruit or is removed for use

alone as a table delicacy. The starchy underground tubers are sometimes cooked

and eaten. The tender young shoots are occasionally cooked and eaten as

spinach.

In Panama and elsewhere the plant is called "chayote." Other names are

quisquil, guisayote, huisquil, huisayote, chocno, and christophene

(English). The tubers are sometimes referred to as

"chita" or "chitla" in El Salvador.

"raiz" in Costa Rica and
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CAXAL ZONE: U.S. Government Expeiiniental Plantation, Frijoles, Greenman h- Greenman
5155 (MO). Government forest along Las Cruces Trail, Hunter ir Allen 698 (MO). Frijoles,

Standley 31481 (US), chiriqui: On mountains above Bambito, 1 mi S of Cerro Punta, Tyson
5770 (MO), cocle: 2.5 mi above El Valle on road to La Mesa, Croat 13377 (F, NY, USF).
La Mesa, above El Valle de Anton, ca. 2 km W of Cerro Pilon, Croat 37314 (MO). El Valle
de Anton and vicinity, Duke 13234 (MO); Ehinger 957 (F, MO, US); Lewis et al. 2622
(MO); Seibert 418 (GH, MO, NY).

20. SELYSIA

Selysia Cogn. in DC, Monogr. Phan. 3: 735. 1881. type: not designated.

M
fl

solitary or in fascicles, axillary; calyx cup-shaped, 5-lobate; corolla campanulate,

deeply 5-lobate; stamens 3, free, inserted on the hypanthium wall, the filaments

slender, the anthers suborbicular, variously 1- or 2-locular or all bilocular, the

//

2-6

tyl

Fruit subglobose, indehiscent, baccate, smooth or nearly so; seeds several, com-

pressed, narrowly triangular, apically acute, basally tricornuate, the testa smooth

or roughened.

Selysia is a genus of three Neotropical species closely related to Cayaponia.

The following single species is found in Panama,

1. Selysia prunifera (Poepp. & Endlich.) Cogn. in DC, Monogr, Phan. 3: 736.

1881.—Fig. 20.

Mclothria prunifera Poepp. & Endlich., Nov. Gen. Sp. Pi. 2: 55. 1838. type: Peru, Poeppig
2265 (W, not seen).

Selysia aspera Killip ex Jeffrey, Kew Bull. 25: 235. 1971, pro syn.

S. perlohata Killip ex JelFfrey, Kew Bull. 25: 235. 1971, pro syn.

Monoecious, tendriled vines; stems 5- to 10-sulcate, pubescent to glabrate.

Leaves simple, the blade broadly ovate to suborbicular in outline, 3-lobate, 10-20

cm long, 9-18 cm wide, the apex acuminate, the base deeply cordate, the margin

minutely and remotely denticulate, chartaceous, 3-veined, the upper and the

lower surfaces densely to sparsely pubescent on the veins; petiole 3-7 cm long,

slender, pubescent to glabrate; tendrils 2-branched. Staminate flowers 1-3 in

the axils of the leaves; calyx cup-shaped, puberulent, 5-lobate, the lobes linear

lanceolate, 2-4 cm long; corolla white, campanulate, ca. 1.5 cm long, the lobes

lanceolate, the outer surface puberulent, the inner surface tomentose; stamens 3,

the filaments free except where adnate to the hypanthium wall at the base, short,

glabrous, the anthers basally and apically replicate, 2 anthers unilocular, 1 anther

bilocular. Pistillate flowers not seen. Fruit red or reddish orange, the pulp white,

subglobose or ellipsoid, indehiscent, baccate, 3-4 cm in diameter, the surface

lustrous, smooth or nearly so, 3-carpellate, the peduncle 6-14 cm long; seeds 6-

19, erect, narrowly triangular, the apex acute, the base 3-cornuate, 12-15 mm
long, 6-8 mm wide at the base, compressed, black or brown, slightly roughened.
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Fk;uhe 20. Schj.sia prunifcni (Poepp. & Endl.) Cogn.—A. Habit (X7f.). [After Licsnrr

593].—B. Seed (X%). [AiivY Correa 6 Dressier 270].

Selysia prunifera is a variable species, ranging from Costa Rica south to Peru

and Ecuador. It is uncommon in Panama, occurring in tropical wet forests from

sea level up to about 700 ni.

iiocAs DEL TORO: Water Valley, Chiriqui Lagoon, Wedel 1596 (F, CH, MO), chiutqui:

San Bartolo, 12 km W of Puerto Armuelles, Buscy 527 (MO, NY), cocle: Near La Mesa,

Croat 13362 (MO). La Mesa, above El Valle de Anton, Weaver 6 Foster 1631 (DUKE).
COLON': Carretera a la Zona de Santa Rita, Correa 6 Dressier 1827 (MO). Santa Rita Ridge
road, 5 mi from highway, Croat 13181 (MO, USE). Santa Rita Ridge, Croat 13846 (F, NY).
Santa Rita Ridge road 4 mi from Transisthmian Highway to Agna Clara weather station,

Gentry et al. 8856 (MO). Santa Rita Ridge, ca. 5.5-6.0 mi E of Transisthmian Highway, Lewis

et al 5399 (MO). Santa Rita Ridge Road, Mori ir Kallunki 2781 (MO, USF). uAmEX: Coca-
lito, Dwijer 4699 (MO). pa\am.\: 11 mi S from Goofy Lake along road to Cerro Jefe, Correa

ir Dressier 270 (MO). El Llano-Carti Road, 7-12 km from Panamerican Highway, Croat 25109
(MO). Beyond Cerro Jefe, Duke ir Dwyer 15070 (MO). Cerro Jefe, Altos de Pacora, 18.2

km E of Cerro Azul Village (Coofy Lake), Gentry 6- Mori 13417 (MO, USF). Campo Tres,

3 mi NE of Altos de Pacora, Liesner 593 (E, MO, US). Beyond the village of La Eneida,

Luteyu 6 Foster 1121 (DUKE). 5-10 km NE of Altos de Pacora, Mori 6 Kallunki 4986
(MO, USF). El Llano-Carti Road, 7-12 km from Panameriean Highway, Mori et al. 4543
(MO, USF). EI Llano-Carti road, 8-12 km N of El Llano, Nee et al 8785 (MO). Cerro

Campana, sunnnit of upper trail, Witherspoon 6 Witlierspoon 8469 (MO), sax blas: 2-5

mi S of Mandinga Airport, Duke 14817 (MO). Mainland opposite Playon Chieo, 0-3 mi
fnmi Caribbean, Geiitry 6347 (MO).
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21. SICANA

Sicana Naud., Ann. Sci. Nat. Bot scr. 4. 18:180. 1862. type: S, odorifera (VeW.)

Naud.

Monoecious, tendriled vines; stems 5- to 10-sulcate. Leaves alternate, petio-

late, lobate; tendrils 3- to 5-branched. Staminate flowers solitary, axillary; hy-

panthium campanulate; calyx 5-lobate, the lobes reflexed; corolla yellow, cani-

panulate, 5-lobate over halfway; stamens 3, the filaments short, slightly connate

at the base, the anthers free, the theca sigmoid, flexuous. Pistillate flowers soli-

tary, axillary; calyx and corolla as in the staminate flowers; ovary oblong ovoid,

3-carpellate, the ovules numerous, horizontal, the style short, connate, the stig-

mas 3, obscurely bilobate; staminodes 3. Fruits fleshy, cylindric, indehiscent;

seeds oblong ovate, compressed, inconspicuously marginate.

Sicana is a monotypic genus native to South America. The single species is

cultivated to some extent in Panama and is persistent after cultivation or natu-

ralized in ruderal areas.

1, Sicana odorifera (Veil.) Naud., Ann. Sci. Nat. Bot. ser. 4. 18: 181. 1862.—

Fig. 21,

Cucurhita odorifera Veil., Fl. Flum. 10. tab. 9.9. 1825. type: not known.

C. euodicarpa Hassk., Hort. Borg. Desc. 1: 305. 1858. type: not known.

Vines; stems puberulent when young, glabrescent. Leaves suborbicular, 10-

24 cm long, nearly or equally as wide as long, shallowly 3- to 5-lobate, the lobes

acute, cordate at the base, chartaceous, the margin undulate denticulate, both

the surfaces with white pustular dots, puberulent on the veins, at least near the

base; petioles slender, 4-15 cm long. Staminate flowers solitary, axillary; hypan-

tliium campanulate, 6-8 mm long, ashy tomentose; calyx lobes 9-12 mm long,

broadly lanceolate, ashy tomentose, reflexed; corolla almost fleshy, the lobes ca.

2 cm long, the outer surface tomentose, the inner surface papillate, 5-nerved;

stamens glabrous, the filaments 3-5 mm long, V2 as long as the flexuous anthers;

peduncle 2-5 cm long. Pistillate flowers with the perianth as in the staminate

flowers; ovary oblong ovoid, glabrate, 5-6 cm long, tlie style ca. 1 cm long.

8-10 Fruits yellow, red.

rplish

fragrant; seeds oblong ovate, compressed, marginate, ca. 1 cm long and nearly

as wide.

odorif

tropics for its fragrant fruits. The fruits, having a pleasant odor, have long been

used to scent linens, clothing, etc. or for making preserves. In Panama the plant

is called "chila" or "calabaza," "secana," or "olerero."

darien: Quebrada Tumangati near Santa Fe, Duke 8822 (MO), paxama:

at Agricultural Experimental Station at Matias Hernandez, Pitticr 6796 (US).

Chepo near Panamerican Highway, Tyson 6731 (MO).

Cultivated

mi W of
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22. SICYDIUM

Sicydium Schleclit, Linnaea 7: 388. 1832; not A. Gray, Boston J. Nat. Hist. 6:

194. 1850. TYPE: S. schiedeanum Schlecht.

Triceratia A. Rich, in Sagra, Hist. Cuba 2. 10: 615. 1845. type: T. bryonioides A. Rich.

Dioecious, tendriled vines; stems 5- to 10-sulcate. Leaves alternate, petiolate,

cordate; tendrils 2-branched at apex. Staminate flowers minute, paniculate, axil-

lary; calyx 5-lobate; corolla rotate, deeply 5-lobate; stamens 3, free, the filaments

short, inserted on the hypanthium wall, the anthers straight, 2 anthers bilocular,

1 anther unilocular. Pistillate flowers disposed as the staminate flowers; calyx

and corolla as in the staminate flowers, the ovary ovoid, uniloculate, the ovule 1,

pendulous, the styles 3, linear, spreading, the stigmas linear. Fruits globose,

fleshy, indehiscent, 1-seeded; seed spherical, cmarginate, the testa crustaceous,

rugose.

A genus of about six species in the Neotropics with two in Panama.

a. Leaves, stems, and inflorescences densely pubescent; fruits 5-7 mm in diameter;

seeds, 4-5 mm in diameter 2. S. tamnifoUum

aa. Leaves, stems, and inflorescences glabrous or nearly so; fruits 9-12 mm in diameter;

seeds, 6-8 mm in diameter L S. coriaceum

1. Sicydium coriaceum Cogn. in DC, Monogr. Phan. 3: 906. 1881. type: Co-

lombia, Triana 3024 (P, not seen).

Dioecious, tendriled vines; stems glandular puberulent to glabrate. Leaves

ovate, 5.5-12.0 cm long, 3.5-9.0 cm wide, the apex acuminate, the base cordate,

the margin entire or slightly undulate, chartaceous or coriaceous, the upper sur-

face minutely pustulate and scabridulous, puberulent on the veins; petals slen-

der, 1-5 cm long; tendrils 2-branched at the apex. Inflorescences axillary, panic-

ulate, glandular puberulent to glabrate, many flowered, pedicels capillaceous, to

1 mm long. Staminate flowers greenish white, sepals lanceolate, ca. 0.8 mm long,

villous on the outer surface; corolla linear lanceolate, ca. 2.5 cm long, spreading,

flexuous, the apices slightly incurved, papillose pubescent on both the surfaces,

the margin fimbriociliate; stamens short, the anthers quadrate or oblong, the

hypanthium disc slightly 5-lobate. Pistillate flowers with calyx and corolla as

in the staminate flowers; ovary narrowly ovoid, ca. 2 mm long, glandular pubes-

cent; styles capillaceous, apices recurved. Fruits black, smooth or nearly so,

glandular puberulent or glabrate, 9-12 mm in diameter; pedicels 4-10 mm long;

seed brown, deeply verrucose, 6-8 mm in diameter.

This species ranges from Panama to Peru, occurring in tropical moist forests.

In Panama it is known only from Barro Colorado Island, but probably occurs

elsewhere.

CANAL zoxe: Barro Colorado Island, BaiJcy ir Bailey 140 (US); Croat 9572 (F, MO,
NY), 12931 (MO),

2. Sicydium tamnifolium

Fig. 22.

1881.

Fevillea tamnifolis II.B.K., Nov. Gen. Sp. Pi. 7: 175. 1825. type: Colombia, Humboldt h-

Bonpland (P, not seen).
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FiGUHE 22. Sicydium tamnifolitim (H.B.K.) Cogn.—A. Habit (x%)-—B. Scvd (x3%).
[After Stem ct ah 303].—C. Flower (x6). [After Duke S3H5],

Triceratia hnjonioides A. Rich, in Sa^na, Hist. Cuba 2. 10: 615. 1845. type: not known.
Sieydium tamnijolium var. dussii Co^m., Bull. Soc. Roy. Bot. Belgiciue 30(1): 277. 1891.

type: Costa Rica, Duss 93 (BR, not seen).

Dioecious, tendriled vines; stems densely pubescent, at least when young,
rarely glal)rate. Leaves ovate, 7-10 em long, 5-8 cm wide, the apex acute or

acuminate, the base cordate, tlie margin entire, membranaceous to subcharta-
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ceoiis, the upper surface minutely white pustulate, slightly scabrous, both the

surfaces pubescent at least on the veins; petioles slender, 2-5 cm long, densely

pubescent to glabrate; tendrils slender, 2-branched at the apex. Inflorescences

axillary, paniculate, usually densely so, tilchomes glandular tipped and eglandu-

lar, many flowered; pedicels capillaceous, to 1 mm long. Staminate flowers

greenish white; sepals triangular, ca. 0.5 mm long, villous on the outer surface;

corolla linear lanceolate, ca. 1.5 mm long, spreading, the apex slightly incurved,

papillose pubescent on both the surfaces, the margin fimbriociliate; stamens

short; anthers quadrate or oblong, the hypanthium disc slightly 5-lobate. Pistil-

late flowers with the calyx and the corolla as in the staminate flowers; ovary

ovoid, ca. 1.5 mm in diameter, pubescent with glandular and eglandular tri-

chomes, the style capillaceous, divergent at the apex. Fruits black, smooth,

puberulent or glabrate, 5-7 mm in diameter; pedicel 4-10 mm long; seed brown,

deeply verrucose, ca. 4-5 mm in diameter.

Sicydium tamnifolium ranges from Mexico to Peru and into the Caribbean,

occurring in thickets and open forests at low elevations. It is of fairly frequent

occurrence in Panama.

BOCAs DEL Tono: Changuinola Valley, Dunlap 571 (US). Wed
4G8 (F, MO). Water Valley, Chiriqui Lagoon, Wedel 1815 (F, CH, MO). Old Bank Island,

Chiriqui Lagoon, Wedel 2144 (MO), canal zone: Near beach at Ft. Kobbe, Duke 4214

(MO), 4710 (GH, MO). Bridge near entrance to Boy Scout Camp, Dwyer 7484 (MO).
Madden Dam, Boy Scout Camp Road, Dxctjer b Elias 7484 (GH, MO). Road between Trans-

isthmian Highway and Madden Dam, Gentry 6742 (GH, MO). Around Gamboa, Pittier 4819

(GH, US). Sousa Hill, Balboa, Standley 26261 (US). Balboa, Standley 25610 (US). Las

Cascadas Plantation near Summit, Standley 25774 (US). Balboa, Standley 27174, 29250 (both

US). Las Cascadas Plantation near Summit, Standley 29522 (US). Juan Diaz, Standley 30474

(US). Rio CocoH, Road K-9, Stern et al 303 (GH, MO, US). Fort Clayton, Cardenas Creek

area, Tyson 1276 (DUKE, MO). 2 mi N of Cocoli, Tyson 1641 (DUKE, MO). Curundu,

near Survival School, Tyson 4182 (MO). Gamboa, Tyson et al 4580 (MO). cHuugui: Rio

Chorcha, Gentry 4857 (MO, NY). Quebrada Melliza, 6 mi S of Puerto Annuelles, Liesner

489 (MO, US), dahien; Along Rio Pirre, Duke 4969 (GH, MO, US). Across Rio Chucuna-

(lue from Pinogana, Duke 5176 (GH, MO). Panamcrican Highway near Boca del Cupa, Duke
5385 (MO). Isla Boca Grande, Duke 8840 (MO, US). Rio Sabana, Santa Fe, Leopold 240

(MO), Along the Sambu River, Pittier 5564 (US). Vicinity of El Real, Rio Tuira, 1 mi from

Pinogana near Quebrada Chuito, Stern et al 108 (GH, MO, US). Panama; Pacora, Dwyer
1228 (MO). Sabanas, near Chepo, Hunter ir Allen 90 (MO), Taboga Island, Maxon 6915

(US); Pittier 3549 (US); Standley 27085, 27097 (both US). Between Matias Hernandez and

Juan Dias, Standley 32003 (US). Isla Taboga, Woodson et al 1464 (AA, F, MO, NY), san

nLAs: Around Puerto Obaldia, Pittier 4379 (US).

23. SICYOS

Sicyos L,, Sp. Pi. 1013. 1753; Gen. PI. ed. 5. 1754. type: S. angulata L

Sicyoides P. Miller, Card. Diet. abr. ed. 4. 1754. type: not designated.

Baderoa Bertol. ex Hook., Misc. Bot. 3: 324 1833. type: B. hryoniaefolia Bertol.

Monoecious, tendriled vines; stems 5- to 10-anglod or -sulcata. Leaves, peti-

olate or the uppermost sessile, subentire or deeply lobate; tendrils 3- to 5-

branched. Staminate flowers in racemes, panicles or umbclloid clusters, inflo-

rescences long pedunculate; calyx shallowly and broadly campanulate to rotate,
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Ftcure 23. Sicyos pol[/acanthus Cogn. Habit (x%). [After SktUch 3965—Costa Rica].

5-toothed; corolla salverform, the limb S-lobate, spreading; stamens 3 (rarely 2

or 5), the filaments connate; anthers connate or free, the theca flexiious to nearly

straight. Pistillate flowers in sessile clnsters or in short pedunculate umbelloid

heads, borne in the same axils as the staminate flowers; ovary ovoid to fusiform,

setose or aculeate, rarely unarmed, 1-celled, the ovule solitary, pendulous, the

style subequalling the corolla tube, the stigma broad, 2- to 3-lobate. Fruits dry,

ovoid, echinatc, sj^iny, or rarely unarmed; seeds conforming to the locule, the

testa reticulate or pitted.
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Sicyos is a genus of about 25 species, all of the New World, mostly tropical

and subtropical, although a few species are temperate. The following single

species was reported from Panama by Cogniaux (1881), but no specimens have

been examined. It is, however, to be expected.

1. Sicyos polyacanthus Cogn. in Mart., Fl, Bras. 6(4): 107. 1878. type: Brasil,

Gardner 3744 (B, isotype, probably destroyed, not seen; photo, MO).

—

Fig.

23.

High-climbing vines; stems slender, scabrous or villous. Leaves cordate to

suborbicular, 8-25 cm long, nearly as wide as long, shallowly 3- to 5-lobatc, the

apex of the lobes acute, the base deeply cordate, the margin undulate dentate,

submembranaceous, the upper surface pustulate dotted, scabrous, pubescent on

the veins, at least near the base, the lower surface villous pubescent on the veins;

petioles 8-20 cm long, slender, pubescent, or villous, distinctly striate; tendrils

2- to 5-branched. Staminate flowers axillary, racemose, the rachis 10-30 cm long,

sulcate, pubescent, villous, or glabrate, flowered in the upper part; calyx broadly

campanulate, the lobes linear to triangulate, 2-3 mm long, sparsely villous;

corolla yellowish green, the lobes spreading, triangular lanceolate, 5-7 nerved,

3-4 mm long, slightly glandular papillose on both the surfaces; stamens 3, con-

nate, the anthers connate, capitate, the theca flexuous. Pistillate flowers in capi-

tate clusters at the end of the peduncle; peduncle short; calyx and corolla as in

the staminate flowers; stigma broad, 3- to 5-lobed, the ovary elliptic, setose.

Fruits ovoid, compressed, ca. 1 cm long, 5-6 mm wide, the seta 2-3 mm long;

seed ovoid, 4-6 mm long.

In addition to this species, Sicyos parvifloriis Willd. ranges from Mexico to

South America and is to be expected in Panama. It is distinguished from S. poly-

acanthus by its unarmed fruits.

Index of Latin Names

Numbers in bold face type refer to descriptions; nxnnhers in roman type refer to syno-

nyms; numbers with dagger (t) refer to names incidentally mentioned.

Aechmandra 332
Allagosperma 289
Alternasemina 289

tayvia 289t
Amordica 337
Anguria 343, 345t

sect, Gurania 319
affinis 347
bignoniacea 345
dentata 347
dunlapii 346, 346t
eriantha 322
longeracemosa 345
longipedunculata 346
makoyana 323
pachyphylla 345
pedata 343t, 346

var. affinis 347
-\'ar. dentata 347
var. ottoniana 347
var, polypbyllos 347

pedatisecta 311

pedisecta 311
polyphyllos 346
speciosa 322
triphylla 345
warscewiczii 347

Antagonia 289
citmllifolia 289t

Arkezostris 289
glandulosa 291

granatensis 292
heterophylla 291

latebrosa 295
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niicrantlia 294
ottonianu 291

pocppigii 291

quinqut'loba 289t
raceniosa 295
tonientosa 291

Baderoa 361

bryoniaefolia 361t
Bignoniacoae 305t
Bryonia

glandulosa 291

guadalupensis 333
latebrosa 295
racemosa 295

foliis ficulncis 295t
Cayaponia 288, 355t
—sect. Cayaponia 289t
—sect. Trianospenna 289t

austin-sniitliii 290
buraeavii 290
cruegeri 289t
diffusa 288t
glandulosa 289t, 293
granatensis 292
grandiflora 341

heterophylla 291
latebrosa 295
macranthera 297
niacrocalyx 294
nifcrantha 294
—var. coccinea 295

1

microdonta 297
ottoniana 291

poeppigii 291

raceniosa 29 It, 295
sessiliflora 296
tomentosa 291
triangularis 295t

Chayota 353
edulis 353t, 353

Chocho 353
Cionandra 289
Cionosicys 297

macranthus 297
poniiformis 297t

Citrullus 286t, 299
edulis 299
lanatus 299
vulgaris 299t, 299

Coccinea 286t
Colocynthis 299

citrullus 299
Cucuniis 286t, 301

acutangulus 353

ambigua 303

anguria 301
angurioides 301

arada 301

bardana 303

dasycarpa 303

dipsaceus 303

echinatus 301

nielo 301t, 303
parviflorus 301

pedatus 346
sativus 30 It, 304
sepiun) 331

Cucurbita 286t, 304, 3;)6t

argyrospernia 306
citrullus 299
cuodicarpa 357
fieifolia 304t, 305
lagenaria 301 1, 327

leucantha 327
maxima 305t, 306
melanospenna 305

mixta 305t, 306
moschata 305t, 306
odorifera 357

pepo 305t, 306
siceraria 327

Cucurbitaceae 285, 305t
Crescentia

cujete 305t
Cyclanthera 307

digitata 311

dissecta 308
dressleri 308
edulis 311

explodens 309
—var. intermedia 309

A'ar. trifida 309
filifera 309
multifoliola 309
naudiniana 308, 308t
—var. tenuifolia 308

oerstedii 312
pcdata 307t, 311
—var. edulis 311

pittieri 317
var. quinqucloba 317

Diclidostigma 332
melothrioides 332t

Dieudonnaea 345t
Discanthera 307

dissecta 307t, 308
13ruparia 289

racemosa 289t
Echinocystis

pedata 308
Elateriopsis 311

caracasana 31 It

oerstedii 312
var. biollcyi 312, 312t

pittieri 318

Elaterium 350, 350t
carthaginense 350t, 350

ordatum 350var. c

ciliatum 350

var. major 350

cordatum 350
gracile 350
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longiflorum 350
niacrophyllum 350
quinquefidum 331

Ericaceae 304t

Fevillea 314
cordifolia 314t, 314
—var. hederacea 315

hederacea 315
javilla 315
punctata 315
scandens 315
taninifolis 359
trilobata 315

Frantzia 316
sect. Frantzia 317t
sect. Polakovvskia 317t

montana 317
panamensis 317
pittieri 316, 317

var. quinqueloba 318

Gurania 319, 321t, 322t, 326t,

andrcana 322
coccinea 320, 324t
donnell-smithii 323
eriantha 322
hirsiita 322
levyana 324t
matoyana 323
niartiana 322
megistantha 325
seemaniana 323
.speciosa 322

suberosa 325

Curaniopsis 345t

Hypanthera 314

guapeva 314t

Juncaceae 304t

Juncaginaceae 304t

Lagcnaria 326, 343t
bicorniita 327
lagenaria 327
leucantha 327

siccraria 286t, 305t, 327
subsp. asiatica 327t
var. laevispenna 327

345t

—var. siceraria 329t
vulgaris 326t, 327
—subsp. afrikana 327

Landersia 332

Luffa 286t, 329
aegyptiaca 329t, 329
astorii 331
operculata 331

var. intermedia 331

var. lobata 331

purgens 331

(juintiuefida 331

Melo 301

Melopepo 304

Melotbria 332, 333t

angustiloba 335
donnell-smithii 334
—var. hirtella 334
—\'ar. rotundifolia 335

dulcis 332
fluminensis 333, 334t
guadalupensis 333, 334t
heterophylla 335
pendula 332t, 333, 335, 335t
prunifera 355
scabra 334
trilobata 335
—var. costaricensis 335
—var. sphaerocarpa 335

Momordica 286t, 337
balsamina 337t, 338t
charantia 338t, 338
cylindrica 329
lanata 299
luffa 329t, 329
operculata 331

purgens 331
pedata 311

pedisccta 311

(inin(iuefida 331

Mukia 332t
Muricia 337

cochinchinensis 337t
Nevrosperma 337

cuspidata 337t
Nhandiroba 314

cordifolia 315
scandens 315

Pepo 304
Perianthopodus 289

espelina 289t
Pileocalyx 304

elegans 304t
Pittiera 340, 340t

grandiflora 341

longipedunculata 340t, 341

parviflora 341
trilobata 341

Polakowskia 316
tacaco 316t

Polyclathra 340
albiflora 341
cucumerina 3401, 341
grandiflora 341

longipedunculata 341

Poppya 329
()perculata 329t, 331

Posadaea 342
spbaerocarpa 342 1, 343

Psiguria 320t, 343
bignoniacea 345, 349t
longipedunculata 346
pedata 343t, 346
warscewiczii 346t, 347

Rigocarpus 301

Roseanthus 340, 340t
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albifloins 340t, 341
elongatus 341
heterophyllus 341

Rytidostylis 350
cartliaginensis 350
ciliata 350
corclata 350
gracilis 350t, 350
macrophyllus 350

Scchiuiu 286t, 353
americanum 353
cayota 353

edule 353, 355
Selysia 355

aspcra 355
perlobata 355
prunifova 355

Sicana 286t, 357
odorifcra 357t, 357

Sicydiiim 359
coriaceum 359
schifdeanuni 359

1

taninifolium 359
—var. dussii 3G0

Sicyoidcs 361

Sicyos 361
angulata 36 It

edulis 353
laciniatus 353
parviflonis 363t
polyacanthus 363

Solena 332t
Sphonantha 304

scabra 304t
Trevouxia 329
Trianospenna 289

boykinii 289t
lu'tcrophylla 291

Triceratia 359
bryonioides 3591, 360

Trichosanthes 286t
punctata 314

Tristemon 304
texanuni 304t

Turia 329
Tytidostylis

longiflora 350
Zehneria 332t
Zucca 337

coninicrsoniaiia 337t



ERRATA

Floristic Inventory of the Tropics: A Correction

In a recent publication in this journal (Prance, 1978) entitled "Floristic In-

ventory of the Tropics: Where do we Stand?", the figures in one table were

incorrect by two decimal places. This alters the comparison between Malesia

and other parts of the tropics and so a corrected comment is supplied here.

In Table 3 of Prance (1978) the figures given for density index of herbarium

collections per unit area were incorrect. These figures were taken from Flora

Malesiana, Ser. 1, 8 (1): 3. 1974, where it was not made clear that the density

index was calculated for the number of collections per 100 km^ rather than per

km-. Reference to the footnote of the original density indices published in Flora

Malesiarm, Ser. 1, 1: cviii-cxii. 1950 shows that density index was calculated as

specimens per 100 km-.

In Prance (1978) the only other area for which a comparable density index

was prepared was Central America, a region for which it was possible to obtain

good estimates of the number of collections made in each country. Table 1 is a

new comparison of the Malesian density indices with those of Central America

using collections per 100 km- in all cases. It can be seen from this table that,

interestingly, there is not a large difference in the level of collecting between

Malesia and Central America. With the exception of Nicaragua, Central Amer-

ica is slightly better collected. Some areas of Malesia are better collected than

any in Central America, but the average density index for Central America is

higher than that of Malesia.

Table 1. Collecting density index of herbarium collections per 100 knr in Malesia and
Central America.

Region Density Index 1950 Density Index 1972 Densitv Index 1977

1. Sumatra
2. Malay Peninsula

3.

4.

Java
Lesser Sunda

5. Borneo
6. Philippine Is.

7. Celebes

8. Moluccas
9. New Guinea

10. Guatemala
11.

12.

Belize

El Salvador

13. Honduras
14. Nicaragua

15. Costa Rica

16. Panama

Is.

18

145

187

25
12

62

IS

43
12

21

175

197

36
26

69

19

48
26

73

112
37

36
3.8

138

132

x 33 44 X 62.96

In Figure 1 on page 696 of the same issue, the number of specie

east or west of the Sviai-Sibuti drainage should read 13 rather than 3.

1



South America, however, remains much less collected than either Central

America or Malesia, and all other comparisons made in the original paper remain

correct. This correction does not alter the fact that further collecting is needed

in both Central America and Malesia before the primary habitats are completely

destroyed.

LniiHATURE Cited

Prance, C. T. 1978. Floristic inventory of the tropics: Where do we stand? Ann. Missouri

But. Card. 64: 659-684.

I thank Dr. Xhu'shall Crosby for examining the statistics carefully and pointing out to nie

the error in density index discussed al)o\'c.

GhiUean T. Prance, The New York Botanical Garden, Bronx, Nexc York 10458,
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SYSTEMATIC STUDIES IN AFRICA: THE TWENTY-FOURTH
SYSTEMATICS SYMPOSIUM

Marshall R. Crosby^

The Twenty-fourth Systematics Symposium at the Missouri Botanical Gar-

den, held 14-15 October 1977, was devoted to an analysis of the biota of Africa.

This topic was chosen because within the past few years the Garden has unques-

tionably become the North American center for the study of the African flora

and an in-depth review of this important continent would be informative to

North American biologists and perhaps stimulate further investigations by them.

The Garden's herbarium now contains an estimated 300,000 specimens from

Africa. The nucleus of the collection was among the J, J. Bernhardi herbarium,

purchased for the Garden by George Engelmann in Germany in 1859. The

Bernhardi collection contained a total of about 60,000 specimens and among

these were African collections made by Drege, Eklon, and Zeyher (DArcy,

1971). Acquisition of African material was passive until the curatorship of the

herbarium by R. E. Woodson from 1948-1963, who especially undertook a pro-

gram of photographing African type specimens in Kew and the British Museum
(Natural History). During this period the total herbarium grew in size from

about 1.3 million specimens to about 1.6 million,

Gillett (1968), noting the aid being provided by North America to Africa

and the
i€ Africa to North America

called for the establishment of "an institution in North America where African

plants are studied." Specifically Gillett pointed out that American students and

professionals visiting Africa should have access to African plants deposited in

North America for use in their work. And, conversely, Africans working in

can plants. Generally, a signifi-Afr

Africa

opment of plant systematics and duplicate collections should be "distributed

about the world and not restricted to Europe,** Gillett also stated.

^ Department of Botany, Missouri Botanical Garden, 2345 Tower Grove Avenue, St

Louis, Missouri 63110.

Ann. Mis; BoT. Card. 65; 367-368. 1978.
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In response to Gillett's call, W, H. Lewis, who headed the Garden's herbar-

ium from 1964 through 1971, polled curators of otlier major North American

herbaria concerning the idea of having the Missouri Botanical Garden the "re-

pository of African material in North America" (Lewis, 1970). The replies

encouraged tlie Garden to assume this role, and with tlie cooperation and sup-

port of individuals and institutions, an active program acquiring African speci-

mens, mainly through exchanges and purchases, was begun. Annual receipts

grew from about 500 in 1965 to over 5,300 in 1968. During Lewis's tenure, the

herbarium grew from about 1.6 million to 2.0 million specimens.

With the 1975 appointment of Peter Goldblatt as the first B, A. Krukoff

Curator of African Botany, the Garden's African program moved from one of

simple acquisition of plants to one of active research and exploration. Goldblatt

has initiated an ongoing program of research on the Iridaceae of southern Africa,

and he and other staff members made ten collecting trips to Africa and Mada-
gascar from 1972 through 1977, The collection of African material continues to

grow, with over 23,000 specimens received in 1977. At the end of 1977 the

total collection numbered slightly over 2.5 million.

The Twenty-fourth Symposium received partial financial support from Na-

tional Science Foundation grant DEB-7504046 to the Missouri Botanical Garden.

The award of this grant made possible the appearance at the Symposium of

J.-F. Leroy, Paris,
J. Quezel, Marseilles, and J. P. M. Brenan, Kew, whose con-

tributions follow, together with tliat of Peter Goldblatt, in this issue of the

Annals. Other papers presented were: C. D. Michener, "The Biogeography of

Bees with Special Reference to Africa"; H. B. S. Cooke, "African Mammals
and the Fossil Record"; and, the evening address, C. Howell, "Plio/Pleistocene

Hominids and Their Paleoenvironmental Settings in Africa." The latter three

papers will be published in a forthcoming issue of the Annals of the Missouri

Botanical Garden.

Literature Cited

D'Arcy, W. G. 1971. Mysteries and treasures in Bernhardi's herbarium. Missouri Bot.

Card. Bull. 69(1): 20-25.

GiLLETT, J. B. 1968. A North American institute for the study of the African flora needed.
Taxon 17: 106-107.
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America. Taxon 19: 345-346.
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AN ANALYSIS OF THE FLORA OF SOUTHERN AFRICA:
ITS CHARACTERISTICS, RELATIONSHIPS, AND ORIGINS 1.2

Peter Goldblatt"^

Abstract

Soutliern Africa, including Namibia (South West Africa), South Africa, Lesotho, Swazi-

land, and Botswana, covers an area of ca. 2.5 million km^. The flora comprises ca. 18,500

species in 1,930 genera. There are 10 endemic families, while 80% of the species and 29%
of the genera are endemic. Of the five phytogeographic regions recognized, the Cape Floristic

Region is the richest and most distinctive, and in this small area there are some 8,550 species

in 957 genera. Most of the subcontinent is arid to semiarid. Its rich and diverse flora, con-

trasting with the relatively depauperate tropical African flora, is believed to have evolved

gradually since the early to mid-Tertiary at the southern edge of the tropics as Africa became
progressively drier, partly from an ancient southern African temperate flora and partly from

a tropical African forest flora. The large number of species in the Cape Region and adjacent

arid areas probably evolved recently in the last 1-2 million years as the climate fluctuated

violently during the Pleistocene. Peculiarities of the flora include an unusually high propor-

tion of petaloid monocots, a wealth of succulents, mainly in winter rainfall arid areas, large

numbers of sclerophyllous to microphyllous shrubs, and very few annuals.

The first major collections of plants from southern Africa began to arrive in

Europe in the late seventeenth and early eighteenth century at the time when

Linnaeus was formulating his principles of plant classification and nomenclature.

These first examples caused great excitement in the scientific community, for

many of them were remarkably different from anything known at the time: the

first Proteaceae, Restionaceae, Cunoniaceae, and Bruniaceae, to mention a few

families, as well great numbers of succulents and geophytic plants which were

then and still are greatly sought after in the horticultural world.

Such was the interest stimulated by these plants that southern Africa was

one of the first areas outside the European sphere to be explored botanically,

Linnaeus's most famous pupil Thunberg being sent there in 1765 for several

years. Little did the botanists of northern Europe realize that the source of these

amazing plants was entirely vmrepresentative of the African flora as a whole.

In fact, almost all the early plants were collected in or near the Dutch settle-

ment of Cape Town at the southwestern tip of the continent. It was not until

the early nineteenth century that exploring naturalists moving north across the

semidesert Karoo, and eastwards, encountered the rolling savanna plains, with

both the plants and animals we now associate with Africa generally.

The area where these first southern African plants were found is now known

botanically as the Cape Floristic Region, often regarded as one of only six

^ I wish to thank all those listed personally on page 373 who helped witli this project,

providing accurate data for particular groups. I also thank Peter Raven for his extensive and

critical review of the manuscript, and O. M. Hilliard and D. I. Axclrod for their many helpful

comments. I must also acknowledge with gratitude my wife Margaret for her assistance in

assembling data and in preparing the manuscript.
^ Supported in part by grant DEB 76-19907 from the U.S. National Science Foundation.
* B. A. Krukoff Curator of African Botany, Missouri Botanical Garden, 2345 Tower Grove

Avenue, St. Louis, Missouri 63110.

Ann. Missouri Bot. Card. 65: 369-436. 1978.
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FiGUHE 1. Southern Africa as trratt'd in this pap(T includes the entire area below the
heavy line, with the countries South Africa, Botswana, Lesotho, Swaziland, and Namibia
(South West Africa).

Floral Kingdoms in the world (Good, 1974; Takhtujan, 1969). Though small in

area, less than 4% of the total land surface of southern Africa as treated here,

the flora of this region has come to exemplify in most minds that of southern

Africa. The Caj)e Floristic Region, with its many remarkable and unique char-

acteristics, is analyzed in particular detail in the following pages, with less

attention being devoted to the other floristic regions of southern Africa.

GEOGRAPinCAL LiMITS

Southern Africa in this analysis includes the countries of South Africa, Le-

sotho, Swaziland, Namibia (South West Africa), and Botswana to the north

(Fig. 1). This encompasses an area of some 2.5 million km-, complementing
Brenans delimitation of tropical Africa (this symposium). Ideally we wished

to define tropical and southern Africa in phytogcographic or climatic terms, but

almost all of the available botanical data are based on political boundaries, and

we have found it practical to accept this situation. Perhaps a third of this total
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Tahle 1. Comparison of native genera and species of vascular plants of various regions.

Region
Area
W X l<m^ Genera

Southern Africa

Cape Floristic Region
Cape Peninsula*

Natal"

Namibia'^

Australia*

Gray's Manual Area''

2,573

89

0.47

91

827

7,716

(Eastern North America) 3,238

Europe" (Flora Europaea)

California Floristic

Province"

British Isles"

New Zealand"

Hawaii"
Carolinas"

Sonoran Desert"

Guatemala"

West Tronical Africa'

10,000

324
308
268
16.6

217
310
109

4,500

849
1,340

795
545
393
253
819
746

1,799

1.742

Endemic
Genera

6 (0.%7)
?

50 (6.3%)
(0%)

39 (9.9%)
31(12.3%)
1 (0.1%)

20

?

(2.7%)

Species

1,930 560(29.0%)
957 198(20.7%)
533 1 (0.2%)

1,238 ?

910 22 (2.4%)

18,532

8,550

2,256

4,826

3,210
15,000"^

4,425

10,500

4,452

1,443

1,996

1,897

2,995

2,441

7,817

7,500

Endemic
Species

14,850(80.3%)
6,252(73.1%)
157 (7.0%)

P

?

85%,

599(13.5%)
3,500 (33%)

2,125(47.7%)
17 (1.2%)

1,618(81.1%)
1,751(92.3%)

23 (0.8%)
650(26.6%o)

?
t

(ca. 37%)

"Data from Raven & Axelrod (1978) who give additional comparative information.
** Ross (1973), includinK introduced species.
c Merxmiiller (1971 and pers. conim.); data on endemic genera are added by myself
dSpecht et al. (1974).
* Webb (1978), based on estimates of native genera and sx^ccies.
f Data from Hepper (1971).
**' Ride (1978) estimates ca. 25,000 species for Australia.

area, including a considerable portion of Namibia and Botswana, as well as a

small segment of the South African province of the Transvaal, lies north of the

tropic of Capricorn. Nevertheless, as the following pages will show, southern

Africa, though floristically heterogeneous, shares few species with tropical Africa

and does form a convenient geographic unit so that it can be considered the

south temperate element of the African flora.

Numbers of Genera and Species

The native flora of southern Africa, including Pteridophytes and Gymno-

sperms, comprises some 226 families and 1,930 genera with 18,532 species (Ta-

ble 1). Endemism is relatively high, with 10 families, including the gymnosperm

Stangeriaceae and the dicotyledonous Achariaceae, Greyiaceae, Bruniaceae,

Penaeaceae, Stilbaceae, Grubbiaceae, Roridulaceae, Retziaceae, and GeiSsolo-

mataccae ( Table 3 ) . The latter six are exclusive to the Cape Region, the Bruni-

aceae predominantly so, and the three remaining are centered to the east also

in mesic conditions.

Of the 1,930 genera, 559 or 29% are endemic and no less than 14,850 or

80.3% of 18,532 species are endemic. These figures indicate even more strongly

than the lines limiting phytogeographic zones (Fig. 2) that the southern African

flora is remarkably distinct. Much of the richness lies in the Cape Region where

there are 8,550 species of which 73%, or 6,252 species, are endemic. This area

includes only ca. 89,000 km-, or less than 4% of the total region under consider-

ation. Excluding the Cape Floristic Region, southern Africa is thus floristically
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PHYT06E0GRAPHIC REGIONS

OF SOUTHERN AFRICA

ZAMBEZIAN REGION

2 KALAHARI-HIGHVCLD
TRANSITION ZONE

KAROO-NAMIB REGION

4 TONGALAND-PONDOLAND REGION

5 AFROMONTANE REGION

CAPE REGION

Figure 2. Ph\'togcographic regions of southern Africa following Wliite (1976a, 1976b,
1978), with some changes to the Cape Region.

much poorer although in area barely reduced. Soutliern Africa, even excluding

the Cape, is still rich with some 1,732 genera and 12,280 species occurring out-

side the Cape Region. This figure is clearly high when compared with that

characteristic of the adjacent tropical Flora Zamheziaca area (Zambia, Malawi,

Mozambique, Rhodesia, and Botswana) of some 2.6 million km-, with an esti-

mated 6,000 species (Exell, 1971). It even exceeds the total for Zaire, Burundi,

and Rwanda, an area with about 10,000 species and an estimated 33% endemism
in 2,3 million km- (Brenan, this symposium) in a region with a rich tropical flora,

and it is far richer than west tropical Africa ( Hepper, 1971 ) which has an esti-

mated 7,500 species in 4.5 million km-.

References and Sources

Prime sources of the data treated here are firstly Flora Capensis (Harvey &
Sonder, 1859-1865; Thiselton-Dyer, 1896-1933) produced over the years 1860-

1925, a flora treating all temperate South Africa which included some 11,705

species. The flora is now being replaced by the Flora of Southern Africa (Codd
et al., 1963- ), the first volume of which appeared in 1963, but as only a few
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famil mis and the numerous generic mono-

graphs and revisions subsequently pubhshed have provided most information.

There are in addition five modern regional floras for southern Africa, Prodro-

miis Einer Flora von Sudwestafrika (Merxmiiller, 1966-1972) for Namibia, The

i j Lesotho
(
Jacot-Guillarmod, 1971), The

Flora of Swaziland (Compton, 1976) and Flora of the Cape Peninsula (Adam-

son & Salter, 1950).

Most problems were encountered in dealing adequately with families or

genera not revised since their treatment in one of the early volumes of Flora

nsis

umes give little distributional data. In many cases I have had to refer to her-

barium collections, mainly in South Africa, and to consult authorities for some

groups. In particular the following provided the most up to date information,

often not yet in print (which will explain certain conflicts with published data):

J. P. Rourke (Proteaceae, Stilbaceae); I. Williams ( Rutaceae—Diosmeae ) ; E.

Esterhuysen ( Restionaceae—some 45 undescribed species are taken into ac-

count); E. A. Schelpe (Orchidaceae and Pteridophytes ) ; E. G. Oliver (Erica-

ceae); B. Bayer (Gasteria, Haworthia, succulent Asclepidaceae); H. Glen

(Mesembryanthemoideae in general, especially Lampranthus, Disphijnui, Gih-

haeum); L. E. Codd (Labiatae); A. A. (Mauve) Obermeyer (Ornithogalum,

J

M. Thompson (Hypoxidaceae); B. Nordenstam (Compositae gen-

rui Liliaceae

—

Wurmhea, Ornitho-

glossum); A. J. M. ]

Leistner fMalvacea '); A. Rommel (Amellus); L. Leach ( Asclepiadaceae—Sta-

pelieae, succulent Euphorbias); T. Norlindh (Arctoteae and Garuleum); H. E.

Wanntorp {Microloma); O. M. Ililliard {Helichrysum, Drakensberg Flora); H.

Rasmusscn (Knowltonia) . Data for Iridaceae were compiled by myself and also

include unpublished information.

The families recognized for this work (Appendix 1) are those currently

accepted by the Kew Herbarium with minor exceptions. Retzia is not included

in Solanaceae, but placed in its own family (Dahlgren, 1975; Goldblatt & Keat-

ing, 1976) while Dracaena remains in Liliaceae and Heteropyxis is included in

Myrtaceae. The Pteridophytes are treated following Schelpe's (1969) scheme

of families and genera. The families of seed plants are listed in Appendix 1

with numbers of genera, species, and endemics. Genera are those admitted by

Dyer (1975, 1976) / Southern Af

Flowering Plants, with important exceptions listed below. Aizoaceae—genera

synonymized by Friedrich (1970), Hartmann (1976), Poppendieck (1976) and

Ihlenfeldt & Jorgensen (1973) are not recognized. Liliaceae—minor changes are

made with Poellnitzia accorded recognition and revisions by Jessop ( 1970, 1972,

1977) are followed. Restionaceae—following recommendations by Johnson &

Evans (1966

diet's (1930)

Johnson & Briggs (1975, 1978), Gilg-Bene-

'-pus and Ihjpolaena as exclusively Austral-

asian (the South African species assigned to Mastersiella and Calopsis) and

Restio as exclusively African (and Madagascan) is followed. Thus no genera
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of Restionaccae are common to Africa and Australia. Cyperaceae—following the

arrangement in the Kew Herbarium (after Kiikenthal, 1935), Cyperus includes

Ptjcreus, Jimcellus and Mariscus, while Schoenoxiphium is accorded recognition

and not placed in Kohresia. Compositae—tliis is much emended including mod-

ifications recently pubHshed (Nordenstam, 1975, 1976, and in press; Bremer,

1976a, 1976b; Hilliard, 1977; Grau, in press). Campanulaceae—following Thu-

lin (1974, 1975), Wahlenhergia includes Cephalosti^Trm and Li <;htfootid, while

the genus Unigenes (Wimmer, 1953) is admitted. Other minor changes made
following recent revisions will not be mentioned in detail.

The data in this paper thus constitute a critical compilation assembled from

numerous sources and are the only modern presentation of information of this

type for southern Africa. Dyer (1975, 1976) provides estimates of numbers of

species, and distributions of genera in his generic flora, but is not critical in this

respect, and therefore often misleading. It is also noteworthy that in the most

recently published estimate of the flora of southern Africa, KiUick (1971, 1976)

suggests there are somewhat more than 17,000 species while my data indicate

that there are about 18,500 species. The figures are of the same order and as

studies continue the number will probably be found to lie somewhere between.

Numbers in Aizoaceae particularly, are likely to be considerably reduced as

more critical revisions such as those of Ilartmann (1976), Poppendieck (1976),

Ihlenfeld & Jorgensen (1973) appear. There are, however, many species unde-

scribed in South African herbaria (not all accounted for here), as the 45 in

Restionaceae ilkistrate. Even though southern Africa is relatively well collected,

an appreciable number of species are still undiscovered as shown by several

recent revisions and articles dealing with the flora.

Vegetation and Phytogeography

Before dealing in more detail with the flora, it is useful to outline some
aspects of the vegetation and local phytogeography. There are in fact numerous
treatments of the vegetation and its relationships for southern Africa, important

works including those of Bolus (1893, 1905), Bews (1925), Pole-Evans (1936),

Adamson (1938), and the excellent and detailed work of Acocks (1953). The
subject has recently been surveyed in detail by Werger (1978a). Studies relat-

ing southern Africa to the continent as a whole are fewer (cf. reviews by Monod
[1957] and Werger [1978a]), and of these the recent works of White (Chapman
& White, 1970; White, 1976a, 1976b), which have resulted in a revised choro-

logical map of Africa, seem most appropriate in the present context, especially

as they arc also used by Brenan for tropical Africa (this symposium). White's

terminology for phytogeographic zones (Table 2) is followed and, with minor
changes in the Cape Floristic Region, also his boundaries for these areas

(Fig. 2).

The Cape Region, which forms a major focus in this analysis and is dealt

with in great detail, is accordingly defined very closely. While the characteris-

tics of the Cape Flora are generally agreed upon, geographic limits have varied

considerably in almost every treatment of note, e.g., Bolus (1905), Pole-Evans

(1936), Weimarck (1941), and Taylor (1978). The area here recognized for
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Table 2. Phytogeographic regions of southern Africa witli estimated generic endemism.

Region Number of Genera

1. Zambezian Region

2. Kalahari-Highveld Transition Zone

3. Karoo-Namib Region

4. Tongaland-Pondoland Region

5. Afromontane Region

6. Cape Region

2

15

80 (about 50 Aizoaceae)

15

20

198

the region is in many ways a compromise, but is based solidly on Acock's defi-

nition of the characteristic vegetation type, the fynbos (Fig, 3), and not pri-

ma
Some workers have preferred to consider the Cape Flora as the fynbos ele-

v^egetation is the most distinctive and includes the i

the CaDe Flora ( OHver, 1977a; Taylor, 1978; White

Whatever

definition with the result that an analysis of the type presented here would be

impossible.

Rigid del

very

mitation of White's other phytogeographic zones in southern

difficvilt. This is evident in his recognition of the broad Kalahari-

Highveld Transition Zone but is also true elsewhere. Definition is difficult in the

east between Highveld and Afromontane floras and along the coast between

the Tongaland-Pondoland Region and the Afromontane Region. The eastern

Cape, a meeting point of four floristic zones, is especially complex and to define

this area rigidly without extensive research creates more problems than it solves.

The Cape Region here (Fig. 3) includes all major fynbos areas and extends

from Nieuwoudtville in the north, following the eastern slopes of the Cedar-

Witteb

Swartberg, Winterhoek Mountains, ending

Elizabeth. All territory south and west of this line to the coast, containing sev-

eral other vegetation types, in addition to fynbos, forms the Cape Floristic

Region. Simply for convenience a northern limit is drawn at the Olifants River

from its mouth to the Giftberg, where it turns south. This specifically excludes

small isolated areas of depauperate Cape fynbos north along the west coast of

Namaqualand and in the Kamiesberg as well as the western Karoo between

Calvinia and Sutherland, i.e., Weimarck's Hantam-Roggeveld subcenter. Also

excluded are islands of fynbos in the east on the Groot River Heights and the

narrow belt mnning east-west along the Zuurberg summit in the Albany district,

Weimarck's Zuurberg subcenter, which is essentially an area of coastal forest

and grassland with a minor fynbos constituent.

FLORISTIC REGIONS

1. Zambezian Region.—This region occupies a vast area from southern Zaire

and Tanzania south to Zambia, Angola, Rhodesia and Mozambique to the

northern part of Namibia, northeastern Botswana and the northern half of the
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CAPE FLORISTIC REGION

WITH FYNBOS VEGETATION SHADED

u

n

-w

I (Ml 200 hm

20
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Figure 3. The limits of the Cape Floristic Region as defined in this paper. Areas of

fynhos type vegetation [Acoek's (1953) Macchia, False Maeehia, Coastal Macehia and Coastal

Renosterbosveld] shaded.

Transvaal. In brief, it is a tropical area of grassland and open woodland, with

Gramineae and woody and shrubby Leguminosae very well represented. The
southern portion is relatively depauperate and lacks many characteristic ele-

ments. In southern Africa there are only two species of the widespread Brachy-

stegia and one of Julhernardia (both Leguminosae), while Tanuirindus (Legu-

minosae), another very typical Zambczian genus, is not recorded. The single

record of Monotes and of its family Dipterocarpaceae for southern Africa is in

northeastern Botswana. There are perhaps only two genera that are clearly

endemic in the southern African portion of the Zambezian Region, Volkiella

(Cyperaceac) and Mosdenia (Gramineae), both monotypic (Table 2).

2. The Kalahari-Highveld Tramition Zone.—Lying south and west of the

Zambezian Region, this region is one of transition from the tropical Zambezian
to the arid Karoo-Namib Region. This region is essentially grassland with the

minor woody element (Acacia is notable), mainly of Zambezian species, often

very dwarfed by climate or soil. It is almost exclusively southern African (a small

segment lies in southern Angola), and it encompasses the relatively well-watered

grasslands of the Transvaal and Orange Free State highveld, as well as the

lightly wooded but arid grassland of the northern Cape Province, south and
central Botswana, and eastern Namibia including the Kalahari Desert. Although

the largest phytogeographic region in southern Africa, it is relatively poor in

species and has few endemics, exemplifying its transitional nature. An esti-

mated 15 genera, mostly small, are confined to this region, including Neuradop-

sis (Nevu'adaceae), Duthieastrum (Iridaceae), Psilochloa and Tarigidia (Gra-

mineae), and several Aizoaceae. Werger (1978a, 1978b) prefers to include the

southwestern portion of this transitional region, the southern Kalahari, as part
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of the Karoo-Namib Region and the remainder as part of the Zambezian Region.

This emphasizes the karoid affinities (Werger, 1973) of many of the more char-

acteristic elements of the Kalahari-Highveld Zone.

3. The Karoo-Namih Region.—This occupies the interior of the Cape Prov-

ince and the entire west coast of Namibia as well as Namaqualand (the north-

western part of the Cape Province). Outside southern Africa the region extends

into southwestern Angola. It is entirely arid, desert or semidesert, and has a

very characteristic flora. The ecology and vegetation of the region are described

in detail by Werger (1978b). The region is diverse and Werger recognizes five

subregions. In its eastern portion, which has a summer rainfall, the landscape

is dominated by small shrubs, mainly Compositae, with grasses well represented.

In the west, with predominantly winter rainfall, there is a wealth of succulents

of Aizoaceae, Asclepiadaceae, Crassulaceae, Zygophyllaceae, Geraniaceae, Lili-

aceae, and Compositae that constitute the greatest development of such plants

of any arid or desert flora (Compton, 1929). Annuals often appear conspicuous,

but except in the Namib Desert, the southern Kalahari (Leistner, 1967)—in-

cluded in this region by Werger (1978b)—and in disturbed sites, seldom com-

prise a high proportion of the species present. The region is the center for

Aizoaceae—Mesembryanthemoideae, which have radiated extensively along the

west coast. As might be expected, endemism is very high both at species and

genus level, and at least 80 genera are endemic or centered in the Karoo-Namib

of which some 50 belong to Aizoaceae. Restricted to the region but not to south-

ern Africa are such interesting genera as Welwitschia, the peculiar relict gymno-

sperm, and Adenolohus, the caesalpinioid legume perhaps related to the North-

ern Hemisphere Cercis.

In the southern part of this region, wherever rainfall is sufficient, there are

isolated pockets of Cape Flora. Acocks (1953) has stressed the close relation-

ship of the Cape and Karoo floras, communities of which are in ecotonal bal-

ance. Cape elements contribute significantly to the Karoo-Namib flora, while

the few woody emergents have tropical affinities, e.g., Rhi^ozum (Bignoniaceae),

Commiphora ( Burseraceae ) , Nymania ( Meliaceae ) , Erijthrophysa ( Sapinda-

ceae), and Boscia (Capparaceae).

4. The Tongaland-Pondoland Region,—This is a subtropical forest zone,

extending along the coast from the eastern Cape Province to extreme southern

Mozambique, It is related to the coastal forests of East Africa (Zanzibar-

Inhambane Region) and secondarily to the main African tropical rain forest of

the Guinea-Congo Region (see detailed survey by Moll & White, 1978). The

Tongaland-Pondoland Region is a mosaic of forest and coastal grassland that

interfingers with elements of the Afromontane Region bordering it on the west

(White, 1976b). There are many endemic species in the region, but perhaps

only about 15 endemic genera; the figure of 23 given by Moll & White (1978)

seems rather inflated. The endemic genera of the region, though not necessarily

of southern Africa as defined here, include Rhynchocalyx (Lythraceae), Juhae-

opsis (Palmae, which is related to the tropical African Elaeis), Pseudosalacia

(Celastraceae), Mackaya (Acanthaceae), Anasirahe (Scrophulariaceae), Bach-

mannia (Capparaceae), and Umtiza (Leguminosae). The cycad Stangeria, the
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only genus of Stangeriaceae, is restricted to the region, while Achariaceae is

centered here though extending southward as far as Knysna. Several more

genera such as Hippohromiis (Sapindaceae), LoxostyUs (Anacardiaceae), and

Harpephtjllum (Anacardiaceae) have the main part of the range in the region.

Many tropical forest elements occurring in southern Africa are virtually re-

stricted to the Tongaland-Pondoland Region, e.g., Ptaeroxylon (Ptaeroxylaceae),

Barringtonia ( Lecythidaceae ) , Raphia (Palinae), Schlecterina (Passifloraceae),

Xylotheca ( Flacourtiaceae ) , Mitriostignia ( Rubiaceae ) , Inhamhanella ( Sapo-

taceae), Cola (Sterculiaceae), and the few southern African mangroves, e.g.,

Avicennia (Avicenniaceae), Ceriops, Bniguiera, and Rhizophora (Rhizophora-

ceae), and Lumnitzera (Combretaceae).

5. The Afromontane Region.—This is not a discrete region but a series of

isolated highland areas, mainly along the eastern half of Africa, with its main

centers in Ethiopia, East Africa, and eastern South Africa (White, 1978). In

southern Africa it is situated around the Drakensberg Mountains, located mainly

in Lesotho and western Natal, where high altitude allows development of an

alpine flora which has been described in detail by Killick (1978). It extends

northward through the eastern Transvaal and southward to the Hogsback area

of the eastern Cape Province. There are characteristic forest taxa, but with the

Cape forests excluded from tlie Afromontane Region here, the southern African

Afromontane flora is predominantly a grassland, with a rich herbaceous flora.

Species endemism is high and there are perhaps as many as 24 genera endemic

or strongly centered in the region, including one family, Greyiaceae, and gen-

era such as Eumorphia (Compositae), Rhodohypoxis (Hypoxidaceae), and

Bowkeria and Glumicalyx (Scrophulariaceae).

Affinities lie with other Afromontane zones outside southern Africa, and the

whole region, which is temperate, shows some relationship with Eurasia, e.g.,

Festuca and Koeleria ( Gramineae ) , Trifolium ( Leguminosae ) , and Geum
(Rosaceae). There are also affinities with the Cape Region, and many typical

Cape genera extend northward in the Afromontane Region to East Africa, e.g.,

Cliffortia (Rosaceae), Muraltia (Polygalaceae), and Euryops and Osteosper-

mum (Compositae), to mention a few prominent examples (see Weimarck,

1941; Hedberg, 1965). However, many of the typical Afromontane taxa in

southern Africa are derived from the surrounding lowland flora (Ililliard, pers.

comm.; White, 1978), and floristic relationships of the scattered Afromontane

areas are as much with adjacent areas as with more distant higlilands.

6. The Cape Region.—This region occupies a small area at the extreme south-

west of the subcontinent, and has a relatively mild, temperate, Mediterranean

type climate. Rainfall is predominantly or entirely in the winter, but the east-

ern part also receives substantial summer rain. The characteristic vegetation is

maquislike (the fynbos) with numerous shrubs or small trees with sclerophyl-

lous or cricoid leaves. The ecology and vegetation of the area has been dealt

with extensively by Taylor (1978). The Cape Region as defined here also

includes a substantial temperate forest element related to the Afromontane

forest, but with some notable endemics, as well as Karoo-Namib elements in the

drier valleys. The constituents of the Cape Flora are sharply different from
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Tarle 3. Families endemic in southern Africa/

Family

Stangcriaceae

Greyiaceae

Achariaceae

Bruniaceae

Number of

Genera/Species

Penaeaceae

Stilbaceae

Grubbiaceae
Roridulaceae

Geissolomataceae

Retziaceae

1/1

1/3

3/3
12/75

7/21

5/13
1/3

1/2

1/1

1/1

Distribution

Southeastern coast, Zululand to eastern Cape
Eastern mountains, Transvaal to eastern Cape
Eastern mountains and coast, Transvaal to southern Cape
Southwestern Cape, only 3 species extending east of

Port Elizabeth, 1 Natalm
widespread

Ceres to Rivcrsdalc

Southwestern Cape,

Southwestern Cape,

Southwestern Cape, widespread

Southwestern Cape, Cedarberg to Swellendam

Southwestern Cape, Langeberg
Southwestern Cape, Stellenbosch to Bredasdorp

"^ Other families sometimes accorded recognition are Oftiaceae (1/3—Cape and Namaqualand); Curti-

siaceae (1/1—Cape-eastern highlands of Rhodesia); Aitoniaceae (1/1—Little Karoo and Namibia).

those of the other parts of southern or troioical Africa, with high numbers of

Proteaceae, Ericaceae, Iridaceae, Rutaceae, Thymelaeaceae, and Restionaceae,

as well as Compositae and Leguminosae (only Papilionoideae), whereas Gra-

mineae are relatively unimportant. Similarities in family composition in western

Australia have often in the past prompted suggestions of a floristic relationship

with the Cape Region. As Adamson (1958) has pointed out, differences are

stronger than the similarities, and the Proteaceae, Rutaceae, Leguminosae, and

Restionaceae of the two areas have entirely different and independent origins.

Not only is the Cape Region remarkably rich in species, but it has unusually

high endemism for a continental area, in fact approaching the levels for species^

encountered in Australia, Hawaii, and New Zealand (Table 1). Some 198

genera are endemic in the Cape Region and another 40 at least are centered

here with minor extensions in adjacent areas. Eight of the ten famihes endemic

in southern Africa occur in the Cape Region and six of these are restricted

entirely to it (Table 3).

Survey of Families, Genera, Species, and Endemism

ENDEMIC FAMILIES

As many as 14 endemic families have been recognized in southern Africa

(Rrenan, this symposium), although only ten are included here (Table 3). This

compares with nine famihes endemic in tropical Africa (Brenan, this sympo-

sium), while three families are shared between southern and tropical Africa

(Ohniaceae, Welwitschiaccae, and Mehanthaceae and, if recognized, also Het-

eropyxidaceae, Wellstediaceae, Kirkiaceae and Curtisiaceae). The ten southern

African endemic families, including 123 species, are all found in the well-

watered parts of southern Africa, from the coastal belt and eastern escarpment

to the mountains of the southwestern Cape. Six are in fact restricted to the

* Different estimates of endemism quoted by Weimarck (1941) and others are mainly

due to different geographical definitions of the Cape Region, but more extensive collecting

recently has extended the known ranges of several genera and species.



380 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

Cape Region, and Bmniaceae are centered here, with minor extensions to the

cast. These endemic Cape families are all shrubs of the fynbos, which occur

mainly in montane habitats. Of the endemic families of southern Africa, only

Greyiaceae and Stangeriaceae do not occur in the Cape Region, the former

centered in the eastern mountains, whereas Stangeriaceae is restricted to the

Tongaland-Pondoland Region.

In addition to the ten endemic familieSj Oftiaceae ( 1/3 Cape and Namaqua-
land) is sometimes accorded recognition, but is regarded here as Scrophularia-

ceae, though originally placed in Myoporaceae (Dahlgren & Rao, 1971; Gold-

blatt, 1976a; Leroy, 1977). Curtisiaceae (1/1 southwestern Cape and eastern

highlands of Rhodesia) has also recently been accorded family status, though

traditionally treated as Cornaceae—Curtisioideae (Eyde, 1967; Takhtajan, 1973;

Goldblatt, 1978). Curtisioideae does not appear as closely related to Cornaceae

as several other currently recognized families of this alliance. Aitoniaceae, with

the monotypic Nynuinia, has been firmly assigned to Meliaceae (Pennington &
Styles, 1975).

Affinities of Achariaceae are with Passifloraceae; Stilbaceae, almost certainly

with Verbenaceae; Greyiaceae possibly with Melianthaceae or Sapindaceae, and
Penaeaceae perhaps with Oliniaceae (Levyns, 1964) or Melastomataceae—Menie-

cyloideae (Dahlgren, unpubl.) and certainly Myrtales. Relationships of the re-

mainder are problematic, Retziaceae is perhaps related to Loganiaceae, espe-

cially Buddleieae (Leeuwenberg, 1964; Herbst, 1972; Goldblatt & Keating, 1976)

or to Stilbaceae (Dahlgren et al., 1979). It is clearly a relict, even if distantly

related to Loganiaceae. Bruniaceae, Roridulaceae, Geissolomataceae, and Grub-

biaceae appear to have no close relatives. All are shi'ubby in habit with small to

cricoid leaves. They are morphologically and anatomically unspecialized (Carl-

quist, 1975, 1976, 1977) and may be derived from an archaic soutliern African

stock. They do not resemble one another closely, yet may be distantly allied;

and they have been grouped in Pittosporales, a predominantly Austral order,

by Thorne (1975, 1976), together forming the African-Madagascan suborder

Bruniineae. Carlquist has shown that these families, all with relatively unspe-

cialized wood anatomy, have no internal adaptations for xeric habitats. In fact,

though found in a region of Mediterranean climate with summer drought, most
species actually grow in moister situations often with summer moisture from
cloud condensation or in marshes or seeps. They certainly appear to be meso-

phytic relicts surviving in wet montane habitats in a subarid region, as Carlquist

(1976) has suggested.

A few families, although not strictly endemic, merit mention here as they

have the majority of their taxa in southern Africa, and are centered in the south-

ern or southwestern part of the subcontinent. These include Aizoaceae which
in southern Africa has 135 genera, of which 113 are endemic, and slightly more
than 2,000 species, of which 98% are endemic. As treated here, Aizoaceae in-

cludes Mesembryanthcmaceae, Molluginaceae and Tetragoniaceae. Selaginaceae

(10/ca. 215), also primarily southern African with a few species in East Africa

and Madagascar, is related to Scrophulariaceae and to the Mediterranean Glo-

bulariaceae. All ten genera occur in southern Africa and some 204 of the esti-
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Table 4. Ranking of families in die southern African flora by
are of the total flora.

Percentage figures

Number
of Endemic

Genera Genera

1. Compositae
2. Gramineae
3. Aizoaceae

4. Leguminosae
5. Asclepiadaceae

6. Rubiaceae

7. Liliaceae

8. Orchidaceae

9. Scrophidariaceae

10. Iridaceae

11. Acanthaceae

12. Euphorbiaccac
13. Umbelliferae

14. Labiatae

15. Cyperaceae
16. Ericaceae

17. Rutaceae

18. Amaranthaceae
19. Campanulaceae
20. Amaryllidaceae

174
167

135

115

60
59
54
54
51

44
41

41

32
31

30
24
23

20
18

17

80
23
113

20
21

8

21
15

14

27

6

4

12

2

7
19

13

3
12

10

Compositae
Aizoaceae

Leguminosae
Liliaceae

Iridaceae

Ericaceae

Gramineae
Asclepiadaceae

Scrophulariaceae

Orchidaceae

Cyperaceae

Euphorbiaceae
Campanulaceae
Acanthaceae

Proteaceae

Restionaceae

Geraniaccae

Rutaceae
Rubiaceae

Labiatae

TOTAL

Number
of

Species

2,072

2,020

1,495

907
840
799
743
605
515
461

421
389
380
355
336
316
271
270
234
225

Endemic
Species

1,801

1,896

1,114

803
816
797
330
526
447
371
218
310
350
236
326
316
261
255
122

161

f 30%

51%

13,682 (74%)

mated 210 species are endemic. Recently Hilliard & Burtt (1977) and Burtt

(1977) have pointed out that Selaginaceae are as closely related to Scrophulari-

aceae—Manuleeae as the latter are to other tribes of Scrophulariaceae, and they

therefore recommend treating Selaginaceae as a tribe of Scrophulariaceae.

SURVEY OF LARGER FAMILIES

The largest families are Compositae (2,072 species) and Aizoaceae (2,020

species) (Table 4). The latter, centered in southern Africa, are in need of

critical revision and probably comprise considerably fewer species than cur-

rently recognized. Problems associated with the systematics of Aizoaceae, and

succulents in general, are well known (Cole, 1969; Raven, 1970) but are gradu-

ally being resolved by critical research. Nevertheless, Aizoaceae is a major

family in this region, and very characteristic of the flora of the arid parts of the

subcontinent. Both Compositae and Aizoaceae exhibit an extraordinary degree

of endemism, both above 85%; together they comprise nearly 30% of the species

in southern Africa. The high endemism was noted

Bentham ( 1873 ) , who also drew attention to the relictual nature of many south-

ern African members of this family. Leguminosae is third largest, with 1,495

species, 1,114 of which are endemic (74%). This family, though fundamentally

a tropical one, shows a great development in Crotalarieac and Liparieae (tribes

circumscribed after Polhill, 1976) concentrated in the Cape Region, where such

genera as Aspalathus (255 species), Rafnia (22 species), Priestleya (18 species).

very
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Table 5. Ranking of families in the Cape Floristic Region with the largest genus in

eaeh family and its percentage of the total for the family.

Family

Numbei
of

Species Largest Genus

Number
of

Species

1, Compositae 1,034 Senecio
2. Ericaceae 765 Erica

3. Aizoaeeae 728 Ruschia
4. Iridaceae 624 Gladiolus

5. Leguminosae 606 Aspalathus
6. Liliaceae 369 Lachenalia
7. Proteaceae 322 Lcucadcndwn
8. Restionaceae 315 Rcstio

9. Rutaceae 250 Afiathosma
10. Campanulaceae 242 Wahlei}hcrfiia

11. Orchidaceae 220 Disa
12. Cyperaceae 203 Ficinia

13. Scrophulariaceae 194 Slitera

14. Gramineae 154 Pcntascliistis

15. Geraniaceae 150 Pelargonium
16. Rhamnaceae 139 Phxjlica

17. Polygalaceae 133 Muraltia
18. Oxalidaceae 127 Oxalifi

19. Thymelaeaceae 127 Gnidia
20. Rosaceae 115 Cliff01 tia

122

605

134

71

253

55

80
137

130

77

42

57

34

30
138
136

106

127

48
109

c,%

11.9

79.1

18.4

11.4

41.7

14.4

24.8

43.5

52.0

31.8

19.1

28.1

17.5

19.5

92.0

97.8

79.7

100.0

37.8

94.8

and Amphithalea (15 species) are centered. develop

is mainly in Papilionoideae, which has 1,365 species, while Mimosoideae and
Caesalpinioideae have only 75 and 55 .species respectively.

There are six families with between 500 and 1,000 species: in order of size,

Liliaceae (950 species), Iridaceae (840 species), Ericaceae (822 species), Gra-

mineae (743 species), Asclepiadaceae (605 species), and Scrophulariaceae (515
species). Two of these, Liliaceae and Iridaceae, together with Orchidaceae (461

species), form the major part of the wealth of geophytic, petaloid monocots so

characteristic of the southern African flora. These three petaloid monocot fami-

lies together comprise over 127^ of the flora, a unique situation, with floras of

other semiarid parts of the world having a much poorer representation of pet-

aloid monocots.

Gramineae, with some 743 native species, is an important element of the

flora. Some 330 are endemic species (44%). It shows stronger relationships

with the tropical African flora than other large families. Gramineae is poorly

represented in the Cape Region compared to many other families, with some
154 species, only 68 of which are endemic. Most Cape grasses belong to Dan-
thonieae, a tribe with a distinct Austral distribution.

The families for which southern Africa, particularly the Cape Region is so

well known, Proteaceae (336 species), Restionaceae (316 species), Geraniaceae

(271 species), and Ericaceae (822 species) are all centered in the southwestern

portion of Africa and contribute substantially to the size of the flora, though
they are poorly represented outside the Cape.

family (Table 5).
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Compositae is still largest (1,034 species), followed by Ericaceae (765 species),

Aizoaceae (728 species), Iridaceae (624 species), and Leguminosae (606 spe-

cies). The petaloid monocot families—Iridaceae, Liliaceae, and Orchidaceac

comprise 1,213 species, or nearly 15% of the total flora. If Amaryllidaceae,

Haemodoraceae, Tecophilaeaceae, and Hypoxidaceae are included, petaloid

geophytic monocots account for 1,336 species, 16% of the Cape Flora, and for

two-thirds of the monocots of this flora, a situation that appears unparalleled

anywhere in the world.

The very characteristic families, Proteaceae and Restionaceae, assume impor-

tance in terms of number of species in the Cape Region, far exceeding Gra-

minae, Euphorbiaceae, and Asclepiadaceae, which are more tropical families

that are well represented in southern Africa as a whole. Some of the larger

Cape families listed exhibit a pattern of one very large genus and few other

species (Table 5). More than half the family Rutaceae consists of species of

and this pattern is even more accentuated in Phylica, with 136

species of 139 Rhamnaceae, Muraltia, with 106 species of 133 Polygalaceae,

CUffortia, with about 109 species of 115 Rosaceae, and Pelargonium, with 138

species of 150 Geraniaceae. All 127 species of Oxalidaceae in the Cape Region

belong to Oxalis.

osma

ENDEMIC GENERA

Africa

(29%). with A
bution

southern Africa, with a few species extending locally into tropical Africa. Some

Manulea

phyllum (Anacardiaceae), Putierlickia ( Celastraceae ) , Dimorphotheca, Leon-

tomjx, Othonna, Pteronia and Sphaeroclinium (Compositae), Craterocapsa (Cam-

panulaceae), Leucosidea (Rosaceae), and Curtisia (Cornaceae). CUffortia

(Rosaceae) and Muraltia (Polygalaceae), each with over 100 species in the

Cape Region, extend through eastern South Africa with a few species reaching

as far as East Africa (Table 11). This pattern is mirrored in several smaller

genera also: ierama (all Iridaceae), He-

henstreitia and Selago (Selaginaceae), Euryops and Felicia (Compositae). A
few genera, including Leyssera, Ifloga, Lasiopogon, Lasiospermum, Osteosper-

mum (Compositae) and Gynandriris (Iridaceae), are essentially southern Af-

rican, with a single species also occurring in the Mediterranean area or Middle

East (Table 11).

Of the endemic genera, 198 arc restricted to the Cape Region and at least

another 50 are centered in this area with very minor extensions outside the Cape

(Table 2). A second important center of endemism is the Karoo-Namib Region

with some 80 endemic genera, 50 of which belong to Aizoaceae—Mesembryan-

themoideae. The Afromontane areas of southern Africa also form an important

center with some 20 genera endemic or concentrated here. Boundaries of this

region are often indistinct with much interfingering in the east and west with

adjacent floristic zones. In the Tongaland-Pondoland Region there are perhaps
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Table 6. Ten largest genera in soutliern Africa and in the Cape Region with percentage
of the total flora.

Southern Africa

1. Erica (Ericaceae)

2. Rtischia (Aizoaceae)

3. Seiiecio ( Compositae

)

4. Aspalathus ( Leguniinosae

)

5. HeUchnjsum ( Compositae)
6. Euphorhia (Euphorbiaeeae)
7. Pelargonium ( Geraniaceae

)

8. Conophytum (Aizoaceae)

9. Indigofera (Leguniinosae)

10. Oxalic (Oxahdaceae)

TOTAL

635

326
285
255
245

235
213
210
209
201

Cape Region

Erica ( Ericaceae

)

Aspalathus ( Leguniinosae

)

Pelargonium ( Geraniaceae

)

Rcstio ( Restionaceae

)

PJiylica ( Rluunnaceae)
Ruschia ( Aizoaceae

)

Agathosma ( Rutaceae

)

Oxalis ( Oxalidaccae

)

Sicnecio ( Conipositae

)

Cliffo)iia ( Rosaceae

)

2,822 15.3% TOTAL

605
253

138

137

136

134

130

127

122

109

1,891 = 22.3%

15 endemic genera. Some 15 genera are restricted to the Kalahari-IIigliveld and
only 2 to the southern African part of the Zambezian Region.

In terms of numbers of endemic genera, Aizoaceae is the most important

family with 113 in southern Africa, all but five belonging to Mesembryanthe-

moideae, wliich is centered in the arid regions of the southwest. Compositae

has 80 endemic genera, best represented in Inuleae and Anthemideae, as well

as in Calenduleae and Arctotideae, which are centered in the south and west.

Petaloid monocots form another major group with Iridaceae having 27 of 44

genera endemic, Liliaceae 22 of 56 and Amaryllidaceae 10 of 17, southern Africa

being the center for Iridaceae—Ixioideae and for Amaryllideae. Other important

groups are Gramineae with 23 endemic genera if the segregates of Danthonia

are accepted, as they are here, otherwise only 20; Asclepiadaceae with 21

endemic genera; Ericaceae 19; Scrophulariaceae 16; Orchidaceae 15; Umbel-
Hferae 12; Restionaceae 11; and Proteaceae 10.

Clearly, massive evolutionary radiation in a number of isolated herbaceous

and woody monocot and dicot genera is a characteristic feature of the southern

African flora. This has resulted in the development of several very large genera

in the flora, and in a remarkably high species per genus ratio. Ten genera in

southern Africa have over 200 species (Table 6). The largest is Erica with some
635 species, mostly found in the Cape Region as are the other genera except

Ruschia, which is widespread in arid areas. The number of species in the 10

largest genera in southern Africa is 2,799 or 15.3% and for the Cape Region

alone, 1,891 or 23.3%. In terms of genus per species ratios (Table 3), the figure

for southern Africa is 7.7 and for the Cape Region 8.9, both remarkably high

on a world scale (Table 7).

ENDEMIC SPECIES

Of the approximately 18,500 native species in southern Africa about 14,820

(80%) are endemic, a percentage unusual for a continental area. Similar pro-

portions of endemism are mainly associated with whole isolated land masses

such as Austraha (ca. 85%), New Zealand (ca. 81%), Hawaii (ca. 92%). The
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Table 7. Selected statistics for parts of soutliern Africa and various comparable regions,

with tlie ten largest genera, nionocots, Conipositae and annuals as percentage of total flora.

Species Ten Largest

Region per Genus Genera Monocots Compositae Annuals

Southern Africa 7.7 15.1 23.0 11.0 7.0

Cape Region 8.9 22.1 24.2 11.9 6.4

Cape Peninsula'^ 4.2 17.5 34.6 11.5 9.6

NataP 3.9 17.0 27.1 11.4 6-7

Gray's Manual Area''

(Eastern North America) 5.2 21.8 28.2 12.7 8.7

Europe^ {Flora Eiiropaea) 7.8 14.0 18.0 12.0 ?

California Floristic Province'^ 5.6 15.2 19.2 13.6 27.4

Carolinas" 3.5 14.5 23.6 10.4 3.8

Sonoran Desert' 3.3 12.8 12.1 15.0 21.4

3.9 10.2 24.4 13.4 20.4

7.5 42.1 8.5 11.4 0.04
Texas"

Hawair
New Zealand^* 7.4 26.3 27.3 12.5 6.0

« Datii from Raven & Axelrod (1978).
i* Data from Ross (1973), with estimate of annuals from Bews (1916) a figure "including many not

native.*'
*^ Webb (1978), including introduced taxa.

very high percentage of endemism in southern Africa supports the contention

that this region forms a coherent unit, however artificially the boundaries may

appear to have been drawn. The level of endemism also emphasizes the degree

to which the southern African region has evolved in isolation for a considerable

period of time. Following the example of Raven & Axelrod (1978) aspects of

species and generic endemism will be discussed in relation to statistics pre-

sented in Table 7.

As already mentioned in discussing generic endemism, southern Africa has

a very high number (7,7) of species per genus, while the Cape Region, the only

local area for which I have been able to provide data, has 8.9 species per genus

(Table 7, column 1). These figures are striking and are approached only by

the islands of New Zealand and Hawaii as well as by the very large Flora Euro-

paea area. As elaborated by Raven & Axelrod (1978) in relation to the Cali-

JFornia Floristic Province (where there are 5.6 species per genus), high levels

such as these suggest major bursts of speciation in isolated genera which thus

contribute very unevenly to the flora. The Cape Region appears quite excep-

tional in this respect and southern Africa somewhat less so, although the figure

here includes the Cape Region. However, even with the Cape Region excluded,

there are some 7.1 species per genus in southern Africa, indicating that major

episodes of speciation have played a significant role here too.

As regards percentage of total flora included in the ten largest geners

second column of Table 7—southern Africa appears unexceptional (15.1%)

while the Cape Region (22.1%) has a relatively high proportional contribution

from a few genera, approaching the situation in New Zealand (26.3%), but

nothing like Hawaii, for example, with 42.1%.

Both the proportion of monocotyledons and contribution of Compositae to

the total flora, in southern Africa as a whole and the Cape Region, appear unre-

markable. Usual proportions of monocotyledons range around 25%, while Com-
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moist tropical areas. ormal
in the Cape is surprising since in the Cape Peninsula, a small part of the Cape
Region, monocotyledons comprise some 34.6% of the flora (Adamson & Salter,

1950; Raven & Axelrod, 1978). An explanation for the richness of monocots on
the Cape Peninsula is not known but may lie partly in that this area is particu-

larly well watered and has more than the usual marshy situations, conditions

where, at least in the Cape, there are more species of Restionaceae and Cypera-
ceae as compared to drier areas. In terms of the monocot families represented,

southern Africa, and especially the Cape, are extraordinary with 14% and 16%
petaloid monocots respectively.

The last column of Table 7 indicates that southern Africa, including the

Cape, has very few annual species in comparison to the total flora. There are

some 1,308 annuals in southern Africa (7%) and an estimated 550 in the Cape
Region, only 6.4%. Comparable areas for which this information is available

(Raven & Axelrod, 1978), such as the California Floristic Province (27.4%),
and the State of California (28.6%) have many more annuals proportionately,

as do other arid or semiarid areas, especially those with arid cHmates and moist

winters (Raunkiaer, 1934). Figures are not available for many other parts of

the world with a Mediterranean climate except for the Mediterranean vegetation

of Palestine (Orshan, 1953), which, with 30% annuals, appears comparable to

California. Examples given by Raunkiaer for local lowland areas in Greece,
Italy, and elsewhere in the Mediterranean suggest even higher proportions of

annuals. In general annuals appear to comprise a high proportion of floras in

warm semiarid to arid areas with winter rainfall, and particularly in the Old
World in the Mediterranean and the Middle East (Raunkiaer, 1934; Raven &
Axelrod, 1978). In southern Africa the reasons associated with the low propor-

tion of annuals require investigation. Low frequencies of annuals have also

6-7%

5-7%
Mooney ( 1978 ) for Tonk A

Africa

Kalahari (Leistner, 1967) where 33% of the 444 species in this flora are annual.

The southern African annuals are predominantly dicots (Table 8) with Cy-
peraceae (40 annuals), LiHaceae (1 annual), Gramineae (ca. 150 annuals),

Juncaceae (6 annuals), Commelinaceae (4 annuals), contributing to a total of

some 205 annual monocots or only about 15.8% of the total 1,297 annuals (one
of which, Sehgirwlla pygnmea, is a Pteridophyte ) . This differs somewhat from
the situation Raven & Axelrod ( 1978 ) describe in California where of a total of

1,098 annual species only 85 (7%) are monocots. Dicots are better developed
in California generally but especially so are annuals: there are more annual
dicots in California than in all southern Africa. Among the southern African

dicots Compositae (235), Aizoaceae (135), and Scrophulariaceae (192) con-

tribute strongly to the annual flora, as well as Campanulaceae (53) and Legu-

minosae (51). The greatest generic contributions to annual species come from

Neinesia (50), Pohjcarena (36), and Diascia (32) (all Scrophulariaceae) and
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Table 8. Families of southern Africa and the Cape Region with the largest number of

annual species.

Southern Africa Cape

Conipositae

Scrophulariaceae

Gramineae
Aizoaceae

Campanulaceae
Leguminosae
Cruciferae

Cyperaceae
Selaginaceae

Gentianaceae

235
192

150
135
53
51

42

40
31

29

Compositae
Scrophulariaceae

Aizoaceae

Campanulaceae
Cruciferae

Crassulaceae

Cyperaceae

Gramineae
Selaginaceae

Gentianaceae

122

106
60
33
32
22

22

20
18

17

from Senecio (ca, 33) (Compositae) and Wahlenbergia (ca. 30) (Campanula-

ceae). In the Cape Region there are only some 52 annual monocots, 9.5%, of

the total annual flora. The decrease in proportion of annuals is due to the pau-

city of annual grasses in the Cape where annual dicots are better represented

proportionately than in southern Africa.

Geographical and Paleobotanical Setting

Southern Africa is unusually rich in native vascular plants compared with

other temperate regions of comparable size and with portions of tropical Africa,

and far exceeds any area of similar size in degree of endemism. The Cape

Region, for its small size, has a particularly large flora, comparable in numbers

of species with some of the richest areas of the Neotropics (Table 1). It has a

level of endemism far in excess of any tropical area of comparable size.

The principal reasons for the wealth of species in southern Africa are the

following. First, environmental diversity is great due to high relief, with humid

coastal forest in the east, giving way to a large montane belt, a high interior

plateau dipping westward and becoming progressively more arid to form the

Karoo and the Kalahari Desert, while the western coastal belt forms the ex-

tremely arid Namib Desert. The south and southwest are very mountainous

and dry valleys alternate with well-watered mountain belts. Second, two en-

tirely different climatic regimes prevail, with summer rainfall/winter drought

in the north, east, and interior, and winter rainfall and summer drought in the

southwest, while the eastern part of the south coast essentially receives rain all

year and has an equable maritime climate. Third, recurrent climatic fluctua-

tions since the mid-Pliocene stimulated speciation in plants suited to a region

of diverse topography, predominantly arid climate, and diverse soil types.

Fourth, numbers of relicts have survived in sheltered pockets of equable climate

along the coasts, in both summer and winter rainfall areas. Though no analysis

of relict plant groups has been made for southern Africa, Adamson (1948)

makes a point of their significance. There are clearly many species in this cate-

gory to be found wherever favorable conditions persisted throughout the ex-

treme arid phases of the Pliocene and Quaternary, including all of the endemic

families of the Cape Region.
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These conditions are to a greater or lesser degree shared by all areas of

scmiarid and Mediterranean climate, and most of them have relatively high

numbers of species and high endemlsm. Southern Africa, however, seems excep-

tional, and the Cape Region is particularly remarkable. Reasons for this are

not at all clear. It remains to be demonstrated that southern Africa is more

diverse geographically, edaphically or climatically, or whether more relicts are

located here than in comparable areas. In one condition, however, southern

Africa does differ from other regions. The Mediterranean and arid belts form

the southern tip of the continent with no temperate land extension polewards,

as there is in North and South America and in Eurasia.

This geographical situation has been used to explain some of the richness

and endemism in the extreme south (Thiselton-Dyer, 1909). The so-called cul-

de-sac theory envisages the flora of the southwest as having evolved in relative

isolation from the rest of Africa, but being at the same time also an end point

for successive southward waves of plant migration. This idea of large numbers

of species accumulating at the end of the continent is unsatisfactory and has

been widely rejected (Bews, 1925; Adamson, 1948: 461). However, the extra-

ordinary level of endemism found in southern Africa and the Cape is explicable

to some extent by its geographic situation. There is no cool temperate flora

extending south with which some species might be shared, as there is in the

Mediterranean climate belts of California, Chile, and the Mediterranean basin.

LANDSCAPE

Much of southern Africa consists of an elevated rolling plain with an average

altitude of 1,500 m. The plain is broken abruptly in the east and south by steep

escarpments and mountain belts. More exactly, from the Transvaal to the east-

ern Cape the surface is built up of a series of steplike escarpments with the

interior plateau a continuation of the summit of the last escarpment. The Cape
mountains in the south and southwest are true mountains, consisting basically

of much folded strata subsequently faulted in complex fashion (du Toit, 1954).

The Cape Region thvis consists of several steep mountain chains lying parallel

to the coast behind one another, separated by long valleys (King, 1967).

The interior plateau dips gradually to the west where the coastal escarp-

ments are less developed and the rivers draining the central and easteiTi interior

all run the longer distance to the west coast. The Karoo and the Kalahari are

arid interior basins of the plateau. The coastal plain on the west coast is also

narrow, and with the cold Benguela Current alongside, forms the extremely dry

Namib Desert, extending from just south of the mouth of the Orange River to

southern Angola.

SOILS

Without

some

The infertile, acidic and coarse grained siliceous soils derived from sandstones

wdth

phyll vegetation. These sandy soils are found mainly in the Cape Region and
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extend along the south coast locally to Natal. The most characteristic elements

of the Cape Flora are found on this substrate, and many Cape taxa extending

east of the Cape Region grow only where these sandy soils occur.

In the Cape Region the mountains are mostly sandstone and the valleys and

flats shale. The dissected topography here has its counterpart in a mosaic of

two sharply different soil types which help explain the richness and variety of

the flora, as many taxa are partly or entirely restricted to one major soil type.

This situation, though well known, has not been studied in detail, and most

recent monographs acknowledge its importance, e.g., Rourke (1972) for Leuco-

spermum; Williams (1972) for Leucadendron; Goldblatt (1976b) for Moraea;

while Dahlgren (1968) has dealt with edaphic factors in detail for Aspalathus.

Limestone outcrops are local and also sustain important differences in the

flora. Limestone in the southern Cape in particular has characteristic endemic

species, a fact emphasised by Muir (1930), who lists the flora of the limestone

hills near Riversdale, Weimarck (1941: 62), Acocks (1953), and others. The

recent studies of Dahlgern (1968), Rourke (1972: 182), WilHams (1972: 397),

and Milewski (1977) also mention the significance of limestone substrates for

particular plants.

Extensive outcrops of serpentine and other peculiar mineral rich soils occur

in southern Africa (Wild, 1978), especially in the Transvaal, but also in Swazi-

land, Botswana, and Namibia. In many parts of the world such substrates often

harbor distinct plant communities and endemic taxa, and serpentine endemics

are particularly important in the California flora (see Raven & Axelrod, 1978,

for survey). In tropical Africa where Shaba (Zaire) and Rhodesia have been

investigated extensively (Wild & Bradshaw, 1977; Wild, 1978), there are numer-

ous characteristic taxa on copper, nickel, and cobalt rich soils and several spe-

cies endemic on such soils. In Rhodesia, which has large serpentine outcrops,

Wild (1965, 1968) has recorded at least 320 tolerant species and 22 endemics.

In contrast, virtually nothing is known about the flora of serpentine and other

anomalous soils in southern Africa. It remains to be seen whether there are

any taxa or communities characteristic of such soil types, but in the light of

much information from elsewhere in the world, including adjacent south tropi-

cal Africa, serpentine and other ultrabasic soils would seem likely to be respon-

sible for some of the plant diversity of southern Africa.

CLIMATE AND RAINFALL

In summer, most of southern Africa receives rainfall from moist air flowing

from the Congo as the intertropical convergence moves southward. Convec-

tional and orographic precipitation occur, highest in the northeast and diminish-

ing in the center and south (Griffiths, 1972). The cold north-flowing Benguela

Current off the west coast controls the climate of the western subcontinent to

a large extent (van Zinderen Bakker, 1975; Tankard & Rogers, 1978), This

current, which wells up near Cape Town, has a drying effect along the whole

coast as far north as the equator, with the resulting high pressure belt over the

west coast and south Atlantic inhibiting the flow of moist tropical air westward.

In winter, a second weather system brings moisture-bearing air from the
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Figure 4. Annual rainfall in southern Africa after Jackson (1961). Figures refer to

100 mm of rainfall.

west as the south Atlantic anticyclone moves some 4° equatorward and north-

westerlies provide cyclonic and orographic rain to the west coast south of about

latitude 28"^ and to the southern coast. Winter cyclone-produced cold fronts

also bring some snow in higher regions of the interior. The climate of the south-

west and south coast with summer drought and cyclonic winter rainfall is thus

typically mediterranean.

The southeast trade winds of the Indian Ocean have local effects on the

prevailing pattern as they bring some rain to the coast and seaward slopes of the

mountains. This affects the Cape Region as well, with summer mist or rain

produced as far west as Cape Town. These winds play a significant role on

the west coast in shifting warmer surface water away from the coast, thus ampli-

fying the upwelling of the Benguela Current,

In terms of measurable precipitation (Jackson, 1961) the mountains of the

Cape Region, especially in the southwest, are wettest, with 1,000-1,8(X) mm
falling mainly in winter but also with appreciable summer rain and cloud con-

densation (Fig. 4). In the lowland areas of the Cape, rainfall is much lower,

about 400-500 nun with little summer precipitation. Rainfall in the Namib
Desert on the west coast is less than 100 mm per annum. This increases to the

east, with most of the Karoo and Namaqualand in the northern Cape Province

receiving between 100 and 250 mm per annum. The Kalahari-Highveld is wet-

ter with 350-600 mm, with even more towards the eastern highlands. The high-

lands and eastern escarpment receive 600-1,000 mm, with 1,400 mm locally and

the mean for the southeastern coast ± 900 mm, distributed mainly in summer.

The climate of the region is thus predominantly arid to semiarid, with rela-
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tively mesic conditions prevailing only in the eastern third of southern Africa

as well as along the southern coast. Although the region lies partly in the trop-

ics, its high elevation, with dryness and widespread frost in winter, result in

much of its flora being strongly seasonal with growth in the warm months. This

pattern is reversed in the west and south which have a Mediterranean climate

with mild, wet winters and relatively dry summers. Between the fairly well-

watered eastern and southwestern parts of southern Africa, there are three dis-

tinct desert or semidesert areas: the summer rainfall subtropical Kalahari^ the

summer rainfall temperate Karoo, and the winter rainfall Namib-Namaqualand

belt.

PALEOBOTAXICAL OUTLINE

It is difficult to judge, except in general terms, the effects of the geological

past on the flora of the subcontinent. The fossil record for plants in Africa

generally, but especially in the south, is poor from the Jurassic until the Quater-

nary (Plumstead, 1969). Thus there is a great gap during the time tliat the

angiosperms evolved and became dominant during the Cretaceous, this gap

extending until the Pliocene. An excellent study of this period by Axelrod &

Raven (1978) surveys the entire Late Cretaceous and Tertiary for Africa. Their

critical analysis of the few fossil floras available in the light of plate tectonics

and evidence from other parts of the world has produced a generalized picture

for southern Africa. Significant features of the Cretaceous-Tertiary history of

Africa are the following.

1. Africa in the late Cretaceous and Paleocene lay some IS"" to the south,

well in the region of westerlies, and thus the southern third of tlie continent

probably had a cool wet climate. Relief was low, and a forest flora of the

Podocarpus'Nothofagus type (not necessarily with Nothofagus) is implied for

the south, such as occurs today in temperate Australasia and soutliern South

America. Temperate forest existing in the southern Cape today, which is domi-

nated by Podocarpus, may be a relict of this flora.

2. By the close of the Cretaceous, Africa was isolated by surrounding ocean,

and well separated from South America and India-Madagascar. Direct migra-

tion of plants to and from central and southern Africa was limited after the

mid-Cretaceous, although indirect interchange with South America was much
easier than at present (Raven & Axelrod, 1974). A warm humid climate and

low relief probably existed in Africa, except in the cooler south, and conse-

quently a tropical forest flora probably extended over most of the continent.

Pockets of aridity are likely even at this time at the edge of the tropics due to

high pressure cells and in edaphically dry sites in both tropical and temperate

zones (Axelrod, 1972). The small Oligocene fossil assemblage from Banke in

Namaqualand, with sclerophyllous characteristics, suggests the evolution of

southern sclerophylls from this time, if not earlier, probably on infertile soils.

3. In the later OHgocene the ]Dattern of low relief in Africa (King, 1967)

was broken as uplift, especially along the east coast, took place and the present

landscape of the continent began to take shape. Uplift implies the formation

of cooler and drier belts, especially in the south but also in the tropics.
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4. At the same time Australia separated finally from Antarctica which moved
south becoming progressively more frigid and a circum-Antarctic circulation

was initiated. Progressive drying and cooling effects in the south increased at

this time.

5. By mid-Miocene the union of Africa-Arabia with Eurasia was effected,

closing the Tethys Sea. Direct migration of the northern Eurasian flora into

Africa was possible once again, probably from the Miocene. The newly uplifted

highland areas in East Africa became an increasingly significant route for mi-

gration to southern Africa.

6. From the Miocene onward, the climate in southern Africa deteriorated.

With the continent essentially lying in its present position at the edge of the

westerlies, and the influence of cold Antarctic water becoming stronger, aridity

would have been increasingly significant. Drought-adapted plants would thus

have evolved rapidly from this time.

7. From the late Pliocene onward, important coastal uplift again took place

so that the characteristic plateau-escarpment, narrow-coastal-belt landscape of

southern Africa was finally formed. Major climatic fluctuations, coinciding with

glacial and interglacial periods, resulted in massive migrations of the flora.

Changes in climate and of flora are well documented (Martin, 1968; Schalke,

1973; van Zinderen Bakker, 1974, 1978). The Cape Flora, recognizable from

pollen samples, is known to have extended to the north at times while the tem-

perate forest covered large areas which are now sclerophyll (Schalke, 1973;

van Zinderen Bakker, 1978). A scenario for this period is described in detail

by van Zinderen Bakker (1974). These climatic fluctuations must have been
responsible for extinction on a large scale and resulted in the restriction of the

more mesophytic taxa to favorable sites, hence the number of relicts confined

to the coastal and mountain belts from the Cape to Natal, These climatic fluc-

tuations probably were also the cause of the tremendous bursts of speciation in

some genera of the Cape and adjacent arid belts as Levyns (1954), Taylor (1978),

and others have envisaged. Elimination of some taxa would give opportunities

for the evolution of the remaining species into vacant or newly created niches,

while the fragmentation of large populations into smaller local ones would pro-

mote divergence by genetic drift and rigorous selection in harsher conditions.

With amelioration of the climate, changes would favor some taxa more than

others, their populations would grow, hybridize with related taxa, and variation

and speciation would continue to expand.

Relationships of the Southern African Flora
cosmopolitan, pantropical, and paleotropical families and genera

Of the 200 families of seed plants in southern Africa the majority, some 152,

are either more or less cosmopolitan or pantropical (Table 9). A few are rep-

resented in the flora by a single species, occurring only in the extreme north-

ern parts, e.g., Opiliaceae, Gyrocarpaceae, Aristolochiaceae, and Cabombaceae.
Cactaceae, basically New World, is widespread only by virtue of the easily dis-

Africa

Asia. A few of these wid



1978] GOLDBLATT—SOUTHERN AFRICA 393

Afrilean

Table 9, Relationships of southern African phanerogamic famihes.

Cosmopohtan/Pantropic 152 (Including Aizoaceae; Caetaccae)

(not necessarily including Australasia)

Paleotropic (including Australasia) 5 Flagellariaceac, Pittosporaceae (Balsaminaceae, Dip-

terocarpaceac, Musaceae)

African-Madagascan 6 Hydrostachyaceae, Montiniaceae, Myrotlianniaceae,

Ptaeroxylaccae, Selaginaceae, Sphenocleaceae (An-

drostachyaceae, if recognized)

4 Melianthaceae, Oliniaceae, Welwitschiaceae (and

if recognized, Curtisiaceae, Heteropyxidaceae, Kirk-

iaceae, Wellstediaceae)

African-Eurasian 10 Balanitaceae, Dipsacaceae, Moringaceae, Neura-

daceae, Pedaliaceae, Resedaceae, Salvadoraceae,

Tamariacaceae, Trapaceae, Vahliaceae

African-New World 7 Canellaceae, Hydrophyllaceae, Hydnoraceae, Lo-
asaceae, Tecophilacaceae, Tumeraceae, Vellozia-

ceae

African-Australian (and South America) 7 Aponogetonaccae, Cunoniaceae, Esealoniaeeae,

Haemodoraceae, Podocarpaeeae, Proteaceae, Resti-

onaceae (possibly Monimiaceae, Gunneraceae, and
if recognized, also Philesiaceae

)

Endemic 10 Table 2

can be said to have their center in southern Africa, and several others have

undergone particularly extensive radiation here. Among the latter are Compos-

itae—Inuleae, Arctoteae and Calenduleae; Iridaceae; Liliaceae—Aloineae; Eri-

caceae—Ericoideae; Thymelaeaceae—Thymelaeeae; Rutaceae—Diosmeae; As-

clepiadaceae; Geraniaceae; Scrophulariaceae; OxaUdaceae; Zygophyllaceae. The
region is also perhaps the center for Hypoxidaceae and Amaryllidaceae—Ama-
ryllideae.

Five families in southern Africa can be said to be Paleotropical (Table 9).

Dipterocarpaceae'^ (barely represented here, with one record in northern Bo-

tswana); Ptitosporaceae (mainly Australasian with Pittosporum in forests of

Asia, Africa, and Madagascar); and Flagellariaceae. Balsaminaceae, poorly rep-

resented in southern Africa, falls in this group, although it also has minor repre-

sentation in North America. Perhaps Musaceae (here including Strelitziaceae)

also belongs here, although the monotypic Phenakospermiim, related to Ravenah,

occurs in the Neotropics. (Balanitaceae, PedaHaceae, Vahliaceae, and Salvadora-

ceae are treated in the following pages as Afro-Eurasian families.)

At generic level, the cosmopolitan or pantropical element comprises 22.8%

of the flora, or about 425 genera (Table 10). This includes many aquatics,

marine and fresh water, as well as some tropical groups rather poorly repre-

sented in southern Africa and the large worldwide genera like Senecio, Euphor-

^A monotypic subfamily of Dix)terocarpaceae has recently been described (by Maguire

et al., 1977) from South America.
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Table 10. Relationships of southern African phanerogamic genera.

Cosmopohtan/Pantropic (not necessarily inchiding Australasian) 423 (22.8%)
Paleotropic (including Australasian)

African-Madagascan
African

African-Eurasian

African-New World
African-Australian (and South America)
Endemic

255 (13.7%)
116 (6.2%)
357 (19.1%)
78 (4.2%)
48 (2.5%)
23 (1.2%)

560 (30.27^)

TOTAL 1,860

hia, Eragrostis, and Chenopodium. Strictly Paleotropic genera (not always in

Australia) number 255, 13.7% of all genera in southern Africa.

4

TROPICAL AFIUCAN AND AFRICAN-MADAGASCAN FAMUJKS AND GENERA

The southern (-tropical) Africa-Madagascan element (Tabic 10) is signifi-

cant with Selaginaceae (essentially southern African and only a few species

also in tropical Africa and Madagascar); Ptaeroxylaceae, ditypic, with Ptaeroxy-

lon in south tropical Africa, Cedrelopsis in Madagascar; Ilydrostachyaceae; My-
rothamnaceae; and Montiniaceae with Montinia in the Cape to southern Angola

and Grevea in tropical Africa and Madagascar (Milne-Redhead, 1955; Letouzey,

1977). Sphenocleaceae may belong here, but it may better be regarded as a

Paleotropical family. If recognized as separate from Euphorbiaceae, Andro-

stachyaceae must be added to this group.

Some 114 genera of the southern African flora occur in tropical Africa and

Madagascar. Essentially tropical groups predominate here but also included

are Aristea (Iridaceae), Heljemtreitia (Selaginaceae), and Philippia (Ericaceae),

typical Cape-Afromontane taxa, and Kniphofia (Liliaceae). Only two genera,

Ernestimeyera {
= Alberta: Rubiaceae) and Protorhus (Anacardiaceae) are re-

stricted to Madagascar and southern Africa. The species of Geissorhiza^ con-

fined to the Cape Region, that have been described from Madagascar, are mis-

placed in this genus and perhaps belong to Gladiolus.

Strictly tropical and southern African families are few, including only Olini-

aceae (Myrtales), Melianthaceae (Sapindales?) and Welwltschiaceae, the pecu-

liar relict gymnospcrm of the Namibia-Angola coastal desert. If accorded recog-

nition, Curtisiaceae (mentioned already), Kirkiaceae (Simaroubaceae here), and

Wellstediaceae (Boraginaceae here) could be added to this list. The latter has

one species in western southern Africa and one in northeast Africa and Socotra.

Iletcropyxis, frequently assigned its own family, seems best placed in Myrtaceae

(Johnson &Briggs, 1978).

A large group of about 360 genera occurs only in tropical and southern Africa

(Appendix 3). Some 50 at least are essentially endemic to the subcontinent

with minor extensions in south tropical Africa. Many genera belong to the

reverse class, predominantly tropical African, and barely represented in southern

Africa. Among the latter, the following are some tropical African genera that

extend only into northern Namibia, the Caprivi Strip, northeast Botswana or
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extreme northern Transvaal: Am])lygonocarpus, Brachystegia, Gui])Ourtia, Jul-

hernardia, Baikiaea (all Legiiminosae); Byrsocarpus (Connaraceae); Leiothylax

(Podostemaceae); Pleiotaxis (Compositae); and Oenostachys (Iridaceae).

There appear to be three significant distribution patterns among tlie genera

of southern and tropical Africa, Tlie majority are tropical taxa, more or less

widespread in tropical or south-tropical Africa with their southern limit in the

warmer parts of southern Africa. A second group are arid elements of the Karoo-

Namib and Kalahari which are absent or have poor representation in the tropics

but occur also in northeast Africa. Many arid taxa with distributions of this

type extend to the Middle East and northwest India and sometimes to arid south-

west Madagascar and are discussed more fully in the section that follows. Exam-

ples of strictly African genera with this distribution are Kissenia (Loasaceae),

Bahiana (Iridaceae), and Wellstedia (Boraginaceae) (Table 11). Parkinsonia

(Leguminosae) and Thamnosma (Rutaceae) have this range in Africa, but also

occur in arid areas in the New World (Table 12),

A third group comprises temperate southern African genera, mostly centered

in the Cape, which extend outside southern Africa mainly in highland areas, a

Cape-Afromontane group (Table 11) (Weimarck, 1941: 90-97). Some genera

with this distribution extend well into Eurasia also, such as Gladiolus and

Romulea (Iridaceae) or barely reach the Mediterranean, like Osteospermum

(Compositae),

AFRICAN-EURASIAN TAXA

While the number of strictly African families is small, there is a substantial

Afro-Middle Eastern or African-European-Western Asian representation at the

family level, predominantly of xeric groups (Table 10). In the first category are

Vahliaceae, and the following, disjunct between southern Africa and northeast

Africa: Neuradaceae, Moringaceae (also Madagascar), and Resedaceae.^ Balan-

itaceae and Salvadoraceae, though with minor extensions to Burma and the Phil-

ippines respectively, belong here, as does Pedaliaceae.'^ More widespread, and in

Europe and temperate Asia as well, are Tamaricaceae, Trapaceae, and Dipsaca-

ceae, the latter a temperate family found only in montane regions in the tropics.

Conspicuous south-north distributions at subfamily level are Iridaceae—Ixi-

oideae, very clearly centered in southern Africa, and Ericaceae—Ericoideae (and

Erica itself) which is very diversified in southern Africa, especially in the Cape

Region where 23 genera (19 endemic) and 765 species (753 endemic) occur.

Although Ericaceae appears a basically north temperate family (Lcvyns, 1964),

the representation of Ericoideae in Africa may be very old (Raven & Axelrod,

1974) with Ericaceae having originated in west Gondwanaland. Ericoideae in

Europe may only date from the Oligocene when migration between Africa and

Eurasia was facilitated as these landmasses moved closer, and at the same time

coastal uplift in Africa made temperate habitats available in tropical Africa for

° The single species of Resedaceae, OUgomeris linifolia, in southwest North America may
be recently introduced there (Raven, 1971).

^The record of one species, Rogeria hrasUiensis = Pterodiscus gayii, in Brazil appears

erroneous (Decaisne, 1865), having arisen due to confusion over an early Angolan collection.
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Table 11. Some genera of southern Africa with nortli-south distributions, having lim-

ited ranges in Africa or extending into Eurasia, sometimes absent from tiopical Africa.

1, Southern Africa-northeastern Africa (inchiding southwestern Arabia)

Angkalantlius

Babiana

Cotyledon
EclUdnopsis

Erythrophysa

KLssc7iia

Macowania
Sesamothaiiinus

Tctrapogon

Tribulocarpus

Wclhiedia

2. Southern Africa-north Africa, Mediterranean and Eurasia

(Centered in s. Africa)

Aizoon
Asthcnathenmi
Citrullus

Hertia

Gynandriris

Ifloga

Lasiopogon
Lasiospcnnum
Leyssera

Rogcria

Schismus

Stipagrostis

(Centered in Eurasia)

Ajuga
Andrachne
BaJlota

Bartsia

Bupleurum (also North
America

)

CapnopliyUiun

Chenolea
Conium
Comllocarpus
Dactyliandra

Dycwphyttim
Emex
Eradium

Forskaolca

Gcinn
Halopcplis

Kochia
Laurcntia

Maihiola

Matricaria

Maringa
Oligameris

Tapaver

Seetzcnia

Tamarix
Torilis

Trigonella

Valerianclla

3. Southern Africa-African mountains (-southwestern Arabia) decreasing northwards (a few
also occur in Madagascar)

(Centered in Cape Region

)

Pliylica Dictes

Aristca Pliilippia Kniphofia

Cliffortia Pratca Knawltania

Disa Restia Merxnnicllera

Euryo]is Ursinia (Widespread in s.

Felicia Stache Albuca

Ficinia Struthiola Athanaaia

Ilcapcraiiitlia (Centered in eastern s. Africa ) Bcrkheya

Moraca Alcpidia Cyphia

Muraltia Anamathcca Cyrtanthus

Passerina Dierama Dclospenna

Pentaschistis

Africa

)

4, Southern Africa-Africa (mainly montane) -Eurasia (or north temperate)

(Centered in Cape Region) (Centered in s. Africa)

£ rica

Gladiolus

Ostcospcrmum
Pelargonium

(-Australia)

Romtdea

Androcyrnbium
Argyrolobium
Hclichrysum

(-Austraha)

Lotoiionis

(Centered in Eurasia)

Astragalus

Anonone
Cephalaria

Dianthus
Lepidium
Scabiosa

Thalictrum

Valeriaiia

the first time since the Cretaceous. There are relatively few Ericoideae on the

African mountains {Ericas Blaeria, Philippia) and the Madagascar highlands

(Philippia only). Iridaceae—Ixioideae extend from the Cape through tropical

Africa to Europe and western Asia, and Gladiolus covers this whole range, other

genera being more restricted.
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Table 12. New World-African ( -Madagascar!
) genera also in southern Africa.

Annojia ( Annonaceae

)

Anthephora ( Graniineae

)

Asclepias ( Asclepiadaceae

)

Ascolepis (Cyperaceae)
Aspilia ( Compositae

)

Caperonia ( Euphorbiaceae

)

Cienfugosia ( Malvaceae

)

Ctenium (Gramineae)
Duvernoia ( Acanthaceae

)

Eriochrysis (Gramineae)
Eustachys ( Gramineae

)

Gtiibourtia ( Leguminosae

)

Hilleria ( Phytolaccaceae

)

Hyperthelia ( Gramineae

)

Hyptis (Labiatae)

Kosteletzskya (Malvaceae)
Lippia ( Verbenaceae

)

Loudetia ( Gramineae

)

Maprounea (Euphorbiaceae)

1, Tropical Forest and Savanna

Mitracarpiwi ( Rubiaceae)
Netvtonia ( Leguminosae

)

Ocotea ( Lauraceae

)

Ohjrci ( Gramineae

)

Paratheria ( Gramineae

)

Pentodon ( Rubiaceae

)

Piriqueta ( Turneraceae

)

Raphia (Palmae)
Rhipsalis (Cactaceae, also Asia)

Rhytachne (Gramineae)
Sclerocarpics (Compositae)
Siphonoglossa ( Acanthaceae

)

SorgJiastrujn ( Gramineae)
Sivartzia ( Leginninosae

)

Syngonanthus ( Eriocaulaceae)

Tapura ( Dichapetalaceae

)

Trachypogon ( Gramineae

)

Trichonettra (Gramineae)
Willkomia ( Gramineae

)

Eichhoniia ( Pontederiaceae

)

Genlisca ( Lentibulariaceae

)

Heteranthera (Pontederiaceae)

2. AqTiatic

Wolffiella (Lemnaceae)
Wolffiopais ( Lemnaceae

)

3. Predominantly Arid Zones

Fagouia ( Zygophyllaceae, also Eurasia)

Haematoxylum ( Leguminosae

)

Hoffmanseggia (Leguminosae)
Menodora (Oleaceae)

Nicotiana (Solanaceae, also Australia)

Parkinsonia ( Leguminosae

)

Thamnosma (Rutaceae)
Turnera (Turneraceae)

At generic level, there is a substantial arid southern Middle East

distribution pattern, noted above in a few families (Table 11). This usually

involves the dry Horn of Africa and as far east as northwest India (Verdcourt,

1969; de Winter, 1971; van Zinderen Bakker, 1975) and often the Mediterranean

basin. Dealt with extensively by de Winter (1971) for all taxonomic levels,

Mori

(Moringaceae) and Cytinus (Rafflesiaceae), both also in M
Forskaolea

ceae); Tamarix ( Tamaricaceae ) ; Dyerophytum ( Plumbainaceae ) ; Gynandriris

(Iridaceae); Emex omens Resedaceae—occurring

North America; it may be introduced there according to Raven [1971]) (Table

11).

Not involving particularly xeromorphic groups are Papaver with one species

widespread in eastern South Africa, otherwise in the Northern Hemisphere;

Orohanche (Orobanchaceae), with one or two species native in southern South

Africa; Ifloga, Lasiopogon, Leyssera, and Lasiospermum (Compositae), prcdomi-
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nantly of the Cape Region with a single speeies of each genus north of the

Saliara. Otlier examples (Table 11) include Myosurus ( Ranunculaceae ) , also in

Australia; Valerianella (Valerianaceae) with one species endemic in the Cape

Region; Gladiolus and Romulea (Iridaceae), centered in the Cape but extend-

ing through the African highlands to Eurasia; Matthiola (Cruciferae), Eurasian

with one species in Soutli Africa; Laiirentia (Campanulaceae), Mediterranean

and Cape (American species of Laurentia are now placed elsewhere); and Scahi-

osa and Cephalaria (Dipsacaceae), centered in Eurasia, but with a few species

in the African highlands and several in southern Africa.

NEW WOHLD-AFIUCAN ( -MADACJASCAN ) FAMILIES AND GENERA

ALSO IX SOUTHERN AFRICA

African-New World distributions, unlike the foregoing, are rather unusual,

but for southern Africa involve as many as seven families (Table 9) and many
more genera (Table 12). Tliis pattern has been reviewed extensively by Thorne

(1972). At the family level are the following examples. In Loasaceae, only the

genus Kissenia is African and disjunct with one species in the southwest and one

in the northeast and also in neighboring southern Arabia. Hydrophyllaceae is

predominantly North American (see Raven & Axelrod, 1978 for survey of family),

but with Ilydrolea widespread in the tropics. Codon, endemic in southern

Africa, is the only exclusively Old World genus of this family. Tecophilaeaceae

is predominantly southern in distribution, both in Africa and in South America,

but with the monotypic Odontostomiim in California. Velloziaceae, Hydnora-

ceae, and Canellaceae, all also in Madagascar and the Neotropics, have no gen-

era common to the New and Old World and are about equally represented on

both sides of the Atlantic. Their distribution patterns may well have resulted

from relatively ancient disjunctions (Raven & Axelrod, 1974: 607-609). Lastly,

Turneraceae, which has seven genera, appears more diversified in Africa, with

the two New World genera, Turncra and Piriqucta, also in Africa. In the case

of Tiiniera, the one species in Africa is restricted to Namibia, and the remaining

59 in America.

There are some 111 genera restricted to America and Africa (including Mada-

gascar) as estimated by Thorne (1972) but fewer, an estimated 48 occur in

southern Africa. Most appear to belong to easily dispersed groups including for

southern Africa, some 12 genera of Gramineae, almost all of tropical savannas,

two genera of Compositae, three Legvmiinosae and two Rubiaceae, also of simi-

lar habitats (Table 12). Among aquatics are two genera of Lemnaceae (Wolf-

fiopsis and Wolffiellu); Genlisea (Lentibulariaceae); and Eichhornia and Ileter-

anthera (Pontederiaceae), These two broad groupings involve tropical Africa

primarily, with these genera poorly distributed in southern Africa.

Among the more interesting disjuncts are a group of xeromorphic taxa found

Af Menodora

southwestern Africa, Soutli America and Mexico-southwestern U.S. ) , Tham-

nosma ( Rutaceae; southwestern Africa, northeast tropical Africa and North

America), Nicotiana (Solanaceae; one species in Namibia, otherwise widespread

in America and also in Australia); the Caesalpinioid legumes Uoffmansep^gia
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(south tropical Africa and America), Parkinsonia (southwestern and northeast-

ern Africa and tropical America), and Haerrmtoxylum (southwestern Africa,

Mexico and West Indies); and Turnera (Turneraceae), one species of which is

endemic in Namibia, the remaining widespread in America.

Most New World-African (-Madagascan) disjunct genera are likely to have

achieved this distribution in fairly recent times by long distance dispersal. This

would probably have been easiest during the more extreme arid phases of the

later Tertiary for the distinctly arid elements. More direct migration would
seem unlikely except for the few sufficiently ancient to have been in existence

in the Paleogene when Africa and Soutli America were substantially closer

(Axelrod & Raven, 1978), with numerous islands in the then shallower Atlantic

leaving much smaller water gaps.

Some of the disjunct families, especially those with good representation on

both sides of the Atlantic, were probably in existence in the early Tertiary when
the Atlantic was much narrower and short distance migration was thus possible.

Velloziaceae, Tecophilaeaceae, Turneraceae, Hydnoraceae, and Canellaceae,

having differentiated by late Cretaceous in West Gondwanaland, could perhaps

have migrated more or less directly or by island hopping into the early Eocene.

The only non-American genus of Loasaceae, Kissenia, might also have some

antiquity in Africa (Raven & Axelrod, 1974).

AUSTRAL TAXA

Families, Subfamilies, and Tribes.—Relatively few taxa are restricted to all

of the southern continents (some widespread weeds excepted), and these are

mainly at family or subfamily level (Tables 10, 13). These, or elements common
only to southern Africa and Australasia, have been the subject of much interest

in relation to the Cape Flora (Adamson, 1948, 1958), for most distributions of

this type involve the Cape Region more than the rest of southern Africa. Most

well known are Proteaceae and Restionaceae and these will be discussed more

fully below. Another important example is Cunoniaceae with two genera each

with a single species in southern Africa, PlatylophuSy a Cape forest endemic, and

Cunonia, widespread in the temperate Cape forest and also in sheltered areas

in eastern South Africa. Cunonia is otherwise restricted to New Caledonia. The

most widespread member of Cunoniaceae is the tropical genus Weinmannia,

occurring in Madagascar and the New World, as well as Asia and Australasia

where Cunoniaceae are most diversified.

Haemodoraceae is centered in Australia, but is well represented in the Cape

Region by three genera with a fourth, Barberetta, in the eastern Cape and

Natal. The family also occurs in North and South America. Another monocot

alliance, Philesiaceae (Hutchinson, 1959), more usually included in Liliaceae,

includes Behnia in eastern south and south tropical Africa, and other genera in

temperate South America and Australia. To these monocots Liliaceae—Colchi-

coideae (Wurmbeoideae) can perhaps be added. This subfamily is best devel-

oped in southern Africa, with some species in tropical Africa and Madagascar

and Eurasia, where the very reduced Colchicum (and Merendera) and one spe-

cies of Androcymbium occur. Wiirmbea is disjunct between Africa and Austral-
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Table 13. Survey of southern (-tropical) African-Australasian genera.

Aizoaceae

Carpobrotus

Disphyma
Tetragonia

Aponogetonaeeae
Aponogcton

Boniljacaceae

Adansonia

Campanulaceae
Grmnmatotheca

Compositae
Athnxia
Cottda
HcJiptertim

Cunoniaceae
Cunonia

Cyperaceae
Carpha
Costilla ria

Tctraria

Graniineae

Triraphis

Iridaceae

Dictes

Liliaceae

Bulhiiiclla

Caesia

Wurmhca
Menyandiaceae

Villarsia

Myrtaceae
Mctrosideros-

Mcainsia

Podocari^aceae

Fodocarpus

Portulacaceae

17 Cape; 5 Australia, also New World
1 Cape and Australia

33 southern Africa; 20 Australasia, also South America

12 southern and tropical Africa; 8 Australia, tropical Asia, with 2 fossil

records from Argentina

7 Africa and Madagascar; 2 western Australia

1 southern Africa and Australia where it may be introduced

12 Africa and Madagascar; 8 Austrah'a

Many on all southern continents

12 Cape; 50 Australia

1 Cape; 12 New Caledonia

3 southern Africa; 11 circum-Antarctic

3 Africa and Madagascar; 11 Australia

45 Africa (mainly Cape); 5 Australasia and Borneo

4 tropical and southern Africa; 2 Australia

5 Africa; 1 Lord Howe Island

5 southern Africa; 10 New Zealand

3 South Africa and Madagascar; 5 Australia

12 southern and tropical Africa; 12 Austraha

1 Cape; 1 southeast Asia; 12 Australia

1 Cape; 60 Australasia—Pacific

Many on all southern continents, extending to tropics

Anacampseros 40 southern Africa; 1 Australia

Rosaceae
Acacna

Sapindaceae
Atdlaya

Urtlcii

1 Cape and Karoo; 90 circum-Antarctic and Calilornia

3 southern Africa; 6 (Indonesia-) Australia

Austrcdina 6 tropical and southern Africa; 4 Australasia

asia, whereas Iphigenia occurs as well in India and Madagascar. Two other

prominent liliaceous disjuncts are Caesia, in South Africa^ Madagascar, and

Australia, and Bulhuiella, which, with several species in and around the Cape
Region and also New Zealand, clearly needs investigation.

The native southern African conifers, Podocarpus and Widdringtonia^ are

both clearly Austral (Li, 1953) and are an ancient element. Botli are represented

in the Neogene fossil record, with Podocarpus also recorded from pre-Crcta-
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ceoiis time. Widdringtonia, which extends from the Cape to Malawi (Kerfoot,

1975), belongs to the widespread Cupressaceae. It is placed in the predomi-

nantly southern Callitroideae (only TetracUnis in North Africa occurs in the

Northern Hemisphere), and Widdringtonia is related closely to the Australasian

Libocedrus, Diselma, and Austrocedrus (Gaussen, 1968; Florin, 1963). Northern

fossils assigned to Widdringtonia probably are misplaced according to Florin.

Three other families, Gunneraceae, Escaloniaceae, and Monimiaceae, each

with a single species in southern Africa, may also be considered Austral. The
latter, represented by the monotypic Xymalos in Africa, is well developed in

adjacent Madagascar, and the Mascarene Islands and possibly represents an

ancient tropical element now reduced to near extinction in tropical Africa, rather

than an Austral one. Monimiaceous wood has been identified from the upper

Cretaceous of Pondoland ( Muller-Stoll & Madel, 1962). Dyer (1975) places

Xymalos in Trimeniaceae and this treatment, if correct, would strengthen the

Austral character of the genus with the other representatives of this family being

Trimenia and Piptocalyx in Indonesia, New Guinea, and Australia,

In Leguminosae, the distribution of the relatively primitive Podalyrieae in

the Cape Region and Australia has often been cited as an example of the affini-

ties of these floras. Polhill (1976) regards the similarities here as convergent,

with Australian and Cape "Podalyrieae," derived independently from unspecial-

ized tropical ancestors (Sophoreae).

Australian-South African Genera.—At the generic level several Austral or

African-Australian groups stand out, though the number is small, some 25 (Table

13). In Aizoaceae these include Disphynia (one species, salt flats or coastal,

Cape and Australia), Carpohrotus (about 25 species, mostly coastal, Cape and

adjacent areas, Chile, Australia, and California), and Tetragonia (about 33 spe-

cies, desert or coastal in southern Africa, coastal in western South America and

Australasia). All seem relatively easily dispersed (Raven, 1973; Seavey & Raven,

1977) and not ancient links between southern land masses.

Among the inuloid Compositae, Ilelipterum (Cape and Australia) and

Athrixia (Africa, Madagascar, and Australia) are disjunct, although there is some
question as to whether Australian representatives are actually congeneric with

the African ones (Bentham, 1873: 423). The one species of the Australian Cas-

sinia in South Africa is now regarded as belonging to a different though closely

related genus, Rhynea (Milliard, 1977). Inuleae are well developed in Australia

and in Africa, in the south particularly, but Gfuiphalium is very widespread, and

Helichrysum, also well represented in Madagascar, occurs in Eurasia, southern

India, Ceylon, and Australia, The group is evidently easily distributed and the

connection is probably via Asia.

In Bombacaceae the range of Adansonia (9 species) has received much atten-

tion with the one or two species in Western Australia apparently closely related

to some in Madagascar (Perrier de la Bathie & Hochreutiner, 1955). Long dis-

tance dispersal appears the most likely explanation for this distribution (Raven

& Axelrod, 1974). Dietes (Iridaceae) is a similar case with five species in east

tropical and southern Africa and one, undoubtedly related, on Lord Howe
Island between Australia and New Zealand. Dietes probably achieved this dis-
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tribution through long distance dispersal, although it is not possible to say when

and how. DieteSy being one of the more primitive African genera of the family,

might be of Paleogene origin. The distribution of Villarsia (Menyanthaceae) is

as remarkable as Dietes: there are 12 species in Australia, one in southeast Asia

and one in the Cape Region. The Cape Villarsia capeiisis is heterostylous and

strongly self-incompatible (Ornduff, 1974) and is related to eastern Australian

species rather than to those in western Australia. The distribution of Atalaya

(Sapindaceae), with three species in southern Africa and six in Indonesia and

Australia, probably is another example of long distance dispersal, perhaps in

mid-Tertiary times. The occurrence of a single distinctive species of Mearnsia

C'Metrosicleros angustifolia') (Myrtaceae; Dawson, 1975) in the Cape Region,

the rest of tlie complex being Australasian and Pacific, may have dispersed

around the Indian Ocean like Aclamvnia, but in reverse direction (Raven &
Axelrod, 1974).

In Rosaceae, Acaena^ essentially circmn-Antarctic, but in the New World

also to California and Hawaii, has only a single species in the Cape Region

and nearby mountains and is easily dispersed by birds. The widespread Cotula

(Compositae) is concentrated in the southern continents. Like Acaena, it is

probably readily dispersed.

In Cyperaceae, Carpha is circum-Antarctic, Costuhria occurs in Africa, Mad-
agascar, and Australia, and Tetraria is found predominantly in the Cape and in

Australia. Gramineae—Danthonieae also seems primarily Austral and is partic-

ularly well represented in temperate South Africa. If taken in its wide sense,

Danthonia is a disjunct Austral genus with very minor representation north of

the equator, but the African species have been segregated in several genera

Karoochloa, Merxmuellera, Dregeochloa—all of more restricted range. The
Austral connection remains, howe\^er, at the tribal level.

The predominantly southern distribution of Proteaceae is well known, with

the family centered in the Australasian region, but with significant reprcsenta-

Amer concentration de-

creases towards the equator. The phytogeography of the family has recently

(
Joh Mada

gascar, only two subfamilies, Grevilleoideae and Proteoideae, of five now admit-

ted by Johnson & Briggs (1975) occur, and only the latter, Proteoideae, are well

represented. The family is best developed in the south and 12 of the 13 African

genera occur in the Cape Region, where 10 are endemic, including the only

grevillcoid genus, Brabeium. The remaining genus Faurea, alsoAfrican

Afri

Mad Afr

with

primitive in the subfamily. Although Faurea itself is not likely to have been

the direct ancestor of the remaining proteoid genera (Johnson & Briggs, 1963,

1975) a more generalized ancestral form could well have been. African Prote-

oideae may thus have had an origin from tropical African forest ancestors of the

Faurea type.

Grevilleoideae, an essentially tropical group (Johnson & Briggs, 1975) has
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one genus, Braheium, in the Cape and one, Malugama, in Madagascar. Else-

where the subfamily occurs in tropical Australasia and in South America.

Brabeium appears significantly southern until the basically tropical nature of

Grevillioideae is recognized, and it seems most likely to be the only surviving

representative of a subfamily now extinct in tropical Africa, The existence of

Malagasia, a monotypic genus of the subfamily in Madagascar, appears to rein-

force this Doint of view. With these facts in mind, I have no difficulty in sup-

outhem

Johns

cal origin for the family as a whole, as argued by Johnson & Briggs (1963, 1975).

This would imply Late Cretaceous dispersal over some water gaps in the sub-

tropical region now occupied by the Indian Ocean (Raven & Axelrod, 1974).

Restionaceae, the other major so-called southern element in the southern

African flora, has a distribution similar to that of Proteaceae, although it is rep-

resented in South America only by one genus, which is common to Australia.

Restionaceae is more diverse anatomically and palynologically in Australasia

(Cutler, 1972; Johnson & Briggs, 1978; Ladd, 1977), but there are more species

in Africa where the family is almost entirely confined to the Cape and adjacent

areas. Only two species, both of Restio, the least specialized of the African gen-

era, occur outside South Africa itself, one in Malawi and one in Madagascar.

Africa

Benedict

Johnson & Briggs, 1975, 1978; Cutler, 1969). Reports of Restionaceae pollen

jErom the Eocene of Europe (see Chandler, 1964, for survey) are remarkable if

correct (Levyns, 1964; Raven & Axelrod, 1974), and as Johnson & Briggs (1978)

suggest, may well represent extinct unrelated or distantly allied monocotyledon-

ous groups. Restionaceae has minor extensions in tropical Asia to Indochina,

but seems basically southern, more so than Proteaceae. With more limited fun-

damental variation in Africa at higher taxonomic levels, Restionaceae may have

Indian

southern

Africa

Summarizing Austral distribution patterns, there are relatively few genera

common to Australasia (and South America) and southern Africa (Adamson,

1958), and these probably achieved this distribution by long distance dispersal.

Several seem easily distributed

—

Acaena, Carpobrotus, Tetragonia, Costularia,

Cotula—^while others like Adansonia, Dietes, Villarsia, and Mearnsia are so dis-

proportionately represented in one or the other area, that long distance dispersal

seems again likely, however difficult this may be to envisage.

At the family level Proteaceae seems basically tropical, and the richness in

southern Africa is likely to have evolved from tropical African ancestors rather

than from any direct Austral migration. Restionaceae and Cunoniaceae in south-

ern Africa may have been derived from tropical African ancestors now extinct

there, but perhaps reached south tropical Africa early in the Paleogene by

dispersal across a narrower Indian Ocean. Direct Austral links with the southern
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African flora are in fact probably limited to the gymnosperms Podocarpus and
Widdringtonia with other groups having had a history in Africa as a whole
(Proteaceae) or having reached south or south tropical Africa early from
Australasia.

Origins of the Flora

d
southern African flora is part of a cosmopolitan or pantropical flora, including

for example Rubiaceae, Gramineae, Leguminosae—Caesalpinioideae, and Cu-
curbitaceae, groups in which the endemic element is small. Such groups are

particularly well represented in the Kalahari-Highveld Region, and become dom-
inant in the Zambezian flora in the northern part of southern Africa. Evolution
from tropical African forest and savanna elements for most of the constituents

amv
World tropics by long distance dispersal or from Asia by more or 1

migration before the formation of deserts in North Africa and Eurasia.

The arid Karoo-Namib flora received some of its peculiar elements by short

distance dispersal or by direct migration from arid Eurasia via SomaHa-Kenya
(with the reverse also taking place), and conditions for this were probably best

when arid phases of the Pleistocene were at a maximum and distances between
arid zones least (Verdcourt, 1969; Raven, 1972; van Zinderen Bakker, 1975;

Werger, 1978b), or possibly when a continuous arid belt existed across Africa.

A few taxa may have reached here directly by long distance dispersal (Axelrod

& Raven, 1978) from South America, e.g., Nicotiana, Turnera, Menodora, Hae-
matoxylum, also during arid phases of the latest Tertiary and Quaternary. The
highly endemic nature of this specialized desert flora, however, suggests that

Africa There has
always been a zone of reduced precipitation between tropical and temperate
regions, as well as edaphically dry habitats (Axelrod, 1972), where drought
adapted plants existed. The present Karoo-Namib flora would thus be derived
in part from an ancient xeric stock in which evolution and radiation were pro-
moted from the Neogene as the African climate became progressively drier.

Additions to this ancient stock probably occurred continuously from tropical

African elements to the north (Bews, 1925; Levyns, 1964) and from an old

temperate southern African flora (Compton, 1929). Woody taxa in the Karoo-
Namib have tropical affinities, e.g., Rhigozum (Bignoniaceae); Erythrophysa
(Sapindaceae); Commiphora ( Burseraceae ) ; Nymania (Meliaceae); Euclea
(Ebenaceae). The relationship between the Cape and Karoo floras has often

been noted (Bolus, 1905; Acocks, 1953: 5), and many Compositae, Scrophulari-

aceae, and Selaginaceae important in the Karoo seem most closely related to

Cape rather than to tropical taxa, as is the case with Oxalis ( Oxalidaceae ) , Bahi-

and Gladiolus (Iridaceae), Pelargonium (Geraniaceae), and other herba-

ceous forms. Relict patches of Cape Flora in favorable sites are characteristic in

Namaqualand and the southern Karoo, though the two floras do not appear to

merge to any extent (Levyns, 1964).

ana
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African

coastal tropical forest, and secondarily to the Guinea-Congolean tropical rain

forest. The region is reviewed in detail by Moll & White (1978). It is much

restricted now to the most mesic sites in southern Africa and was presumably

more widespread in warmer and moister phases of the later Tertiary and Quater-

and ultimately continuous with an earlier, widespread tropical African

forest. Rhynchocalyx (Lythraceae or Crypteroniaceae (van Beusekom-Osinga &
ary

Juhae

here.

le Afromontanc regions of southern Africa have some taxa in common wdth

similar floras in tropical Africa, such as Helichrijsum (Compositae), Craterocapsa

(Campanulaceae), Kniphofia (Liliaceae), and Dierama (Iridaceae). Its links to

the Cape Flora seem much closer, many typical Cape genera extending to the

Drakensberg, for example, Watsonia (Iridaceae), Erica and Philippia (Erica-

ceae), Cliffortia (Rosaceae), Muraltia (Polygalaceae), and AspaJathus (Legu-

minosae). The contribution of Cape taxa to the Afromontane zones decreases

towards the equator, and northern temperate elements become more common,

e.g., Jtiniperus (Cupressaceae), Sedum (Crassulaceae), Carduus (Compositae),

Delphinium ( Ranunculaceae )
(Hedberg, 1965). North temperate taxa in the

southern African-Afromontane flora are few, including Dipsacaceae, Lepidium

( Cruciferae ) , Thalictrum (Ranunculaceae), Vaccinium (Ericaceae), and Fes-

tuca and Koeleria (Gramineae).

The origin of the Cape Flora, the most distinctive in Africa, presents the

greatest problem. As discussed, the so-called Austral or temperate southern

element suggestive of ancient liuks with other southern lands is relatively small.

Souie of them like Proteaceae may have evolved from ancient tropical African

rather than from more temperate southern ancestors derived directly from Aus-

tralia or South America. At present it seems that a true Austral element is re-

stricted to the conifers Widdringtonia and Podocarpus, which may have been in

southern Africa since these groups evolved and possibly some other elements of

the Cape temperate forest (PCunoniaceae). Restionaceae probably arrived in

southern Africa in Late Cretaceous or Paleogene time (Axelrod & Raven, 1978),

across a narrower Indian Ocean.

Direct contributions from other floras are minor except from the Karoo-

Namib, whence a substantial representation of Aizoaceae, and perhaps other

succulents derives. Taxa of north temperate origin apart from Ericaceae^Eri-

coideae, which might equally be an ancient temperate African group, may be

Lohostemon and Echiostachys (Boraginaceae) (Levyns, 1964), related to the

northern Echium, and the three endemic genera of Papaveraceae—Fumarioideae,

a subfamily centered in the Mediterranean and Middle East. There are few

other examples (Burtt, 1971; Quezel, this symposium), e.g., the single native

Cape species of Erodium (Geraniaceae), Valerianella (Valerianaceae), Ballota

(Labiatae), and Bupleurum (Umbelliferae). Other northern genera like Linum,

Anemone, Silene, Scalnosa and Dianthus have species in the Cape but occur

elsewhere in southern Africa and often in Afromontane areas as well. In Erica-

ceae, Levyns ( 1964 ) suggests that the family migrated from Eurasia, if so, prob-
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ably after mid-Oligocene time, via the African highlands to the Cape. The
endemic Cape genera which are highly specialized (OHver, 1977a) could have
evolved once Ericaceae reached the Cape on the peculiar, infertile and acidic

sandy soils of the region, but the subfamily can equally well be seen as being an
ancient southern group, with migration having taken place from the Cape to

Eurasia. The massive speciation in the Cape, however, probably occurred from
the Pliocene onward.

For the remainder, such typical elements as Rutaceae-Diosmeae and Thy-
meleaceae probably evolved gradually from tropical ancestors (Bews, 1925).

Significantly the most primitive and widespread genus of Diosmeae, Caloden-
drum, is a broad-leafed tree widespread in Africa (Levyns, 1964), while more
primitive broad-leafed Thymelaeaceae such as Octolepis and Peddiea occur in

Africa, in forest habitats, but are not found in the Cape. Origin of the Cape
Penaeaceae, all sclerophyllous shrubs, from the broad-leafed African family

Oliniaceae, suggested by Levyns (1964), or from other African Myrtales may be
a parallel example (Miijica & Cutler, 1974; Rao & Dahlgren, 1969).

Iridaceae, a family most diversified and best represented in Africa, could

have evolved the peculiar corm-bearing geophytes of the Cape Region and
nearby areas from less drought-adapted, forest forms (e.g., Dietes) or from ever-

green highland genera (e.g., Dierama), as climates deteriorated from the Oligo-

cene onwards (Goldblatt, 1976c). This family is not as strongly restricted to the

Cape Region as many others, with many genera quite widespread. Quaternary
bursts of speciation apparently have resulted in the overwhelming numbers in

the Cape Region today. Papilionoideae—Podalyrieae, Liparieae, and Crotalari-

eae—so well represented in the Cape and with the latter also in tropical Africa,

appear to have differentiated in or near the Cape from Sophoreae still occurring

there (Polhill, 1976) and may have radiated subsequently in tropical Africa,

Eurasia, and elsewhere.

If it is possible to generahze briefly for so large and diverse a flora, it seems

that the Cape Flora is a fundamentally African one as Adamson (1958) and
Levyns ( 1964 ) asserted, having evolved gradually during the Tertiary from two
main sources: first, from an ancient temperate southern African flora probably
not much younger than the angiosperm group as a whole (Africa was situated

15°S in the Cretaceous, providing a substantial temperate land surface); second,

from tropical African elements, possibly via an upland temperate African path-

way. Additions from Eurasia either migrating south in Neogene time and, more
recently, along the upHfted African highlands or arriving by long distance dis-

persal arc minor by comparison. The small Austral element of recent genera

probably reached the Cape by long distance dispersal (e.g., Villarsia, Metrosi-

deros-Mearmia, and Acaena). In contrast, ancient Austral cool temperate ele-

ments are few, such as Podocarpus and Widdringtonia, which may be relicts of

a truly south temperate {Nothofagus type) rain forest such as is still found in

southern Australasia and South America.

Evolution of this rich and diverse flora, which has few direct relationships,

must have been long and complex. Differences between the Cape Flora and
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other African floras surely indicate its great antiquity, reflecting the divergent

development of temperate and tropical floras, isolated increasingly since the

Paleogene by a belt of increasing aridity. The Cape Flora is essentially the

temperate flora of the southern end of Africa, but its peculiarities are strongly

linked to the unusual infertile soils of the Cape System. The Mediterranean cli-

mate that prevails over most of the Cape Region seems to have been of Quater-

nary origin (Raven, 1973; Axelrod, 1973) and to have affected the flora mainly

by stimulating speciation in an already rich and complex area. Conditions of

extreme climatic fluctuation and aridity during the Quaternary would appear to

have been directly responsible for the extraordinary richness of the southern

African flora. This is in marked contrast to the situation in tropical Africa. Dry
phases of this period are believed to have caused massive extinction resulting in

the very depauperate tropical African flora (Richards, 1973; Raven & Axelrod,

1974) compared with that of the Neotropics and Asia. It would seem that Africa

is the "odd man out" not only in its poor tropical flora but in its remarkably rich

southern temperate flora.

THE CAPE AS A MEUITERRANEAN FLORA

The distinctive Cape flora is usually defined by its characteristic element,

the fynbos, and I have drawn the boundaries of the Cape Floristic Region

around the major belts of this vegetation type. The distribution of fynbos how-
ever, follows a geological rather than climatic pattern, with most fynbos, and
certainly all fynbos in marginal areas, restricted to sandstones of the Cape Sys-

tem. The climate of southwestern Africa is influenced by winter cyclonic rain,

but the pattern of winter rainfall (Fig. 5) does not follow, except very generally,

the distribution of Cape sandstones, with winter rainfall extending somewhat
inland and far to the north of the Cape Region as here defined. Moreover, in

the eastern portion of the Cape Region at least half of the precipitation (Adam-
son, 1938; Coetzee & Werger, 1975) falls in summer months, and tliis is espe-

cially true of the fynbos-clothed Langeberg, Swartberg, and Outeniqua Moun-
tains of the southern Cape. The dry lowlands between these mountains are

more dependent on winter rainfall, which is more important here than any

summer precipitation.

The correlation between the Cape Floristic Region and Mediterranean cli-

mate is thus a loose one, as pointed out by Marloth (1929) and others, and the

adaptations of the fynbos are not primarily to the winter rainfall pattern but more
likely to peculiar soils under climates of rather irregular but year-round rain.

Of course, many species in the Cape flora, whether fynbos or other vegetation,

occur in the western half of the Cape Region, where a strictly Mediterranean cli-

mate does prevail. There is no difference in the proportion of winter rainfall

(over 70%) in the western part of the Cape Region and in the Karoo-Namib

Region to its north and east, but the amount of rainfall decreases outside the

Cape Region. Local areas of higher rainfall, however, also have relict patches of

Cape flora (Marloth, 1929; Adamson, 1958) though not on notably infertile soils,

e.g., Protea and Leucosperrnum, Restionaceae, and Ericaceae on the upper Ka-
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miesberg; Phijlica, Cliffortia, Lobostemon, Muraltia, and Erica plukenetii on

the Spektakelberg; and Muraltia, Clifforticiy Restionaceae, and Iridaceae on the

Roggeveld escarpment and Hantamsberg. These islands of vegetation with some

elements of Cape flora do not have Cape sandstone soil, and although they do

have as much rainfall as occurs in dry parts of the Cape Region, lack true fyn-

bos. Climate in the Karoo-Namib immediately north of the Cape Region can

nevertheless reasonably be called Mediterranean in terms of amount and annual

distribution of rainfall, receiving as much moisture as the California Central

Valley, the Mediterranean flora of northern Baja California, the dry interior of

Spain, or the north coasts of Egypt and Libya.

The Cape Flora, clearly a remarkably distinct floristic unit, occurs in a region

of predominantly Mediterranean climate, but, with up to 60% summer rain

locally, is thus not strictly the fk)ra of Mediterranean southern Africa. In prac-

tical terms it is, however, often convenient to consider it as such, since regions

of predominantly winter rainfall to the north have less rain (Fig. 5) and a very

characteristic semidesert vegetation unrelated to the Cape fynbos. A rigid defi-

niti(m of the flora of Mediterranean South Africa would, however, probably

include all of the Cape Region and parts of the northwestern Cape Province

(i.e., Namaqualand) depending on the climatic criteria used.

The Cape Region and Namaqualand have all the characteristics of Mediter-

ranean floras as outlined by Raven (1971, 1973). These are first, medium to

low precipitation in the cool part of the year, a dry summer, and flowering con-

centrated in the spring. Second, a vegetation of sclerophyllous shrvibs and ever-

green trees with a tendency for small, simple leaves. Third, a strong degree of

adaptation to fires, seen especially in the development of underground organs

and in seed germination after burning. Fourth, a comparatively rich flora with

many very local species. Fifth, an uneven radiation of isolated dicot and mono-

cot groups resulting in several conspicuously large genera and a high species to

genus ratio. A rich annual flora is characteristic of the California Floristic

Province and the Mediterranean, but there are relatively few annuals in the

Cape Region, and not many more in the winter rainfall belt to its north. There

also appears to be a poor annual flora in the parts of Western Australia with a

Mediterranean climate (Raven, pers. comm. ), where the sclerophylls are also

associated with infertile soils.

The Cape Region, as compared to other areas of Mediterranean climate,

stands out as being particularly rich in species and with very high cndemism at

species and genus level. Raven (1971) suggests about 10% genera and 40%
species endemic in the Mediterranean, while 6.5% genera and 47.7% species are

endemic in the California Floristic Province (Raven & Axelrod, 1978) as com-

pared with 20.7% genera and 73.1% species endemic in the Cape Region. The

Cape Region also stands out as being unusually high in petaloid monocots which

comprise some 16% of the total flora, and though the Cape does not have an

unusual number of monocots on a world scale, it has proportionately more mono-

cots than California. The Cape Flora also has far more succulent species than

other regions of Mediterranean climate.

Reasons for the unusual richness and high endeinism in the Cape Flora are
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SUMMER RAINFALL (OCTOBER - MARCH)

AS PERCENTAGE OF ANNUAL TOTAL

Figure 5. Summer rainfall (October-March) as a percentage of the annual total for

southern Africa, with the Cape Floristic Region shadowed.

not at all clear. Since climates are comparable in all Mediterranean areas of the

worldj the explanation must lie elsewhere. It may lie partly in topography and

partly in soil. The Cape Region has a very dissected landscape consisting of

several steep mountain ranges aligned parallel to the coast and in series behind

one another. Each range has appreciable differences in climate and each is iso-

lated from the next by drier flats or valleys, themselves climatically distinct and

isolated. This mosaic is reinforced by soil differences, the mountains generally

being composed of sandstone rocks and the valleys of shale. There are also large

areas of low-lying coastal sands and some limestone.

While this landscape under Mediterranean climatic conditions would obvi-

ously promote great species diversity, it is not at all certain that it would account

for the far greater numbers of species than are found elsewhere. The topo-

graphic and climatic diversity is no more than in California for example. The
insect fauna, especially the bee fauna, of the Cape is not particularly rich

(Michener, this symposium and pers. comm.), so that a diversity of pollinators

does not help in explaining the richness. In fact, the Cape Region is far poorer

than California or the Mediterranean in bees, both polylectic and oligolectic.

Western Australia, much poorer in species than the Cape (Raven, pers. comm.),

has a well-developed series of infertile soils with a characteristic sclerophyllous

vegetation that is not confined to regions of Mediterranean climate (Johnson &
Briggs, 1978). The topography of Western Australia is much less rugged than in

the Cape Region, however, and one might therefore postulate that the uniqvie

combination of an equable climate, infertile soils associated with a well-devel-
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Oped and relatively old (Oligocene ?) sclerophyllous vegetation, a rugged topog-

raphy, and the multiplying effects of the development of warm season aridity,

which by eliminating some kinds of plants allowed others to proliferate exten-

sively, are among the factors responsible for the floristic richness and diversity

here.

Modes of Evolution

There are many books and reviews dealing with plant evolution and spe-

ciation in general, but these phenomena have barely been studied in southern

Africa. The basic knowledge of the flora is available so the time is ripe for bio-

systematic and evolutionary research. Though few such investigations have been

undertaken, patterns of species distribution and relationships and what is known
about hybridization and chromosome cytology do suggest certain trends.

GEOGRAPHIC SPECIATION

Geographic spcciation is undoubtedly of primary importance for the south-

ern African flora, especially for areas in the south and west with dry and Medi-

terranean climates and dissected topography. It would also appear significant

in the montane areas of eastern South Africa. This is evident in the recurring

pattern in many genera of allopatry or vicarism in closely related species. Levyns

(1954) has proposed such a mode of evolution in Muraltia (Polygalaceae), and

Rourke (1972) envisages geographic speciation in Leucospernmm, Other Prote-

aceae appear to exhibit similar patterns of speciation. Bremer (1976a) also

draws attention to geographic speciation in his revision of Relhania (Composi-

tae), while Strid (1972) mentions examples in Ademindra (Rutaceae).

The mode of evolution operating under conditions such as are found in

southern Africa (Axelrod, 1967: 203) could account for much of the diversity of

species here (Raven, 1964; Axelrod, 1967). Fluctuations in the climate of the

world during the late Tertiary and Quaternary had their counterpart in southern

Africa where alternating arid and mesic phases occurred (van Zinderen Bakker,

1974, 1978; Schalke, 1973; Tankard & Rogers, 1978). Evolution under circum-

stances of increasing aridity in areas of moderate to low precipitation promotes

geographic isolation (Stebbins, 1952; Raven, 1964) of populations, with conse-

quent differentiation of races, and then species. Geographic speciation, espe-

cially in the arid south and west, is likely to have been rapid, and much of the

richness at the species level is of recent origin—hence the high species per genus

ratios for arid areas of the world and for southern Africa particularly. Uneven
evolution of isolated families and genera under these conditions (Stebbins, 1952;

Raven, 1972) typically occurs as an accompanying phenomenon.

IIYBRDD SPECIATION

Speciation at the diploid level througli the formation of hybrid complexes

homogamic complexes of Grant (e.g., 1971: 297)—is known to be important in

the California flora (Raven & Axelrod, 1978) which is ecologically comparable

to the arid and Mediterranean parts of southern Africa. This process is poorly
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known in southern Africa, but important in Streptocarpus (Gesneriaceae; Ilil-

liard & Burtt, 1971). Many other genera in the flora exhibit features which

suggest that hybridization may be significant. Natural hybrids between species

of both woody and herbaceous taxa are known notably in Protea (Rourke, pers.

comm.) and even between genera of Proteaceae (Rourke, 1976), in Streptocarpus

(Hilliard & Burtt, 1971), Euryops (Nordenstam, 1968a), Erica (Oliver, 1977b)

and in several genera of Iridaceae: e.g., Bahiana, Homeria, and Gladiolus. Arti-

ficial hybrids are readily produced and often are fertile: e.g., Zantedeschia

(Araceae; Horn, 1962) and in Sparaxis, Ixia, Watsonia, Gladiolus (Iridaceae;

Horn, 1962; T. T. Barnard, pers. comm.) but not always so. In two other genera

of Iridaceae, Romulea and Moraea, intersectional hybrids cannot be produced

(de Vos, 1972, Goldblatt, unpubl. data) and even within sections only closely

related species seem to hybridize easily. Hybrids are also particularly well

known in Rhm and in Aloe. Studies on southern African genera such as those

of Nobs (1963) on Ceanothus sect. Cerastes, a typical member of the California

sclerophyll, or of Lenz (1958, 1959) on Californian species of Tris, should yield

valuable information on this pattern of evolution for southern Africa. Since

woody and perennial plants in general often form interfertile hybrids and since

they predominate in southern Africa, it can almost be said with certainty that

although hybrid speciation has not been demonstrated and only postulated for

one genus, Streptocarpus, it will most likely prove significant given the diverse

environments and recurring climatic changes.

POLYPLOIDY

but

tered in the literature. A survey of some data suggests that the incidence of

polyploidy may be generally low. As might be expected, the frequency of poly-

ploidy is low in woody and shrubby taxa. There are no recorded polyploids in

Proteaceae, Erica, or Aspalathus (Dahlgren, 1971), for example.

In herbaceous and semiherbaceous groups polyploids are recorded for many

families and assume some importance. Of 88 species of Mesembryanthemoideae

studied by de Vos (1947), 33 were polyploid, almost 38%, and this pattern is

evident in more recent studies in Aizoaceae. In Pelargonium a survey of chro-

mosome counts for southern African species indicates a similar level of poly-

ploidy, about 30%. For Streptocarpus no polyploids have been found in several

species counted (Hilhard & Burtt, 1971). In Compositae few polyploids have

been reported: in Calenduleae (Norlindh,

denstam, 1968b) only 1 of 36 species examined; Ursinia (Haesler, 1967) none

of 8 examined; Felicia (Grau, 1973) 1 species and 1 subspecies of 20 studied;

Relhania (Bremer, 1976a) none of 18 examined. In all these taxa there is a

range of habit from subshrub to herbaceous perennial to annual. Othonna, also

Compositae, provides a contrast with 5 polyploids out of 35 species examined,

while diploids and polyploids occur in 4 more species ( Nordenstam, 1967a ) . In

Nemesia (Scrophulariaceae) the only predominantly annual genus of southern

1963

Africa

1969).

( Fedorov,
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Tiiniing to monocots, in Iridaceae 27 species of 295 surveyed by Goldblatt

(1971) are polyploid, almost 10%. The level of polyploidy is lower, about 5%,
for the winter ranifall area (Cape Region and Namaqualand). In Lihaceae, a

low frequency of polyploidy is also apparent in Ornithogaliim where Pienaar

(1963) recorded only 2 polyploids in 30 and in Aloe where Riley (1959) reported

5% polyploidy. In Haworthia Riley (1960) reports 16% polyploidy in the spe-

cies and 39% polyploidy if infraspecific taxa are included. Only in Gramineae
does polyploidy really assume importance and a survey by de Wet (1960) sug-

gests a frequency of about 50% in one small sample.

Thus from the few examples quoted here frequency of polyploidy in south-

ern Africa seems somewhat lower than for the world, which Stebbins (1971)
estimates is in the 30-35% range. This is consistent with Stebbins's observation

that frequency of polyploidy is lowest in warm temperate areas, being higher

in both tropical and cold temperate regions of the world. Except for scattered

families and genera, frequency of polyploidy is unknown for southern Africa,

and broad comparisons are not yet possible. Sufficient data are, however, avail-

able for the subcontinent, and a thorough literature survey will surely yield

much data of interest in a field as yet barely touched.

APOMIXIS

There are no large swarms of species comparable to the northern hemisphere
genera Ruhm; Crataegus, or Ilieracium in southern Africa. In this region, apo-

mixis is well known only in Gramineae (Brown, 1958; Brown & Emery, 1958).

Apomixis has long been suspected in Eragrostis taxa, and has recently been con-

firmed in the E. curvuJa complex (de Winter, pers. comm.). This mode of

reproduction seems likely also in the large species of Ilypoxis (Wilsenach, 1967;

Wilsenach & Papenfus, 1967), and in some bulbous Liliaceae, especially Lede-
hoiiria and Drimiopsis (Jessop, 1970, 1972). Vegetative apomixis is recorded in

Watsonia bulhillii

Uif,

f

( Gold-
blatt, 1971). There are no doubt other scattered examples in herbaceous fami-

lies, but apomixis in general appears insignificant in southern Africa except for

Gramineae.

SALTATIONAL SPECIATION AND ANEUPLOIDY

Saltational speciation resulting from catastrophic selection of individuals

with considerable chromosomal mutation, usually including numerical change,
an idea developed by Lewis (1962, 1966) (see Raven & Axelrod, 1978: 82 for

summary) is usually applied to annuals, which are relatively poorly represented

in southern Africa, and have not been studied biosystematically at all. Exten-
sive aneuploid sequences occur in several perennial herbaceous groups, and
chromosomal changes are implicated in speciation in these groups. Some exam-
ples are Moraea, GaJaxia, and Romulea (Iridaceae; Goldblatt, 1976a; de Vos,

1972) and Lachenalia (Liliaceae; Ornduff, pers. comm.). In Compositae aneu-
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ploidy has been recorded in Calcnduleae (Norlindh, 1963) in the Pentzia- Matri-

caria"-Sphaeroclinium alHance ( Nordenstam, 1967b; Mitsouka & Ehrendorfer,

1972), and in Felicia, where reduced base numbers are correlated with the

annual habit.

Introduced Plants

introduced

in southern Africa, and adventives have been excluded from all statistics pro-

vided. Apart from the typical spectrum of cosmopolitan and herbaceous weedy

introductions, tropical and temperate, there arc some unusual problems, focused

mainly in the Cape Region, and these do warrant mention.

Particularly serious introductions now widely naturalized in the Cape Region

are a number of woody plants mainly of Australian origin. These include Acacia

longifolia (Jacq.) Willd., A. saligna (Labill.) Wendl., A. cijclops Cunn., and Al-

bizzia lophantha (Willd.) Benth. [A. distachya (Vent.) MacBride] (Legumi-

suaveolens R. Br. and H. tcnuifoli

laeviaatum F. Muell. and Encal (Myr

pinaster

pattern

fire and grow more rapidly than the native flora. The flora in the Cape Region

comprises predominantly shrubs or herbs which are often out-competed and

excluded in their native habit by these aliens. Dense stands of woody intro-

duced species are now common throughout the Cape Region, and the flora is in

danger of complete replacement in many large areas and in the long term per-

haps entirely. Kruger (1977) has estimated that some 60% of the fynbos, which

is especially affected by this alien element has been replaced. This is an alarm-

ing figure as it means that about one quarter of the entire area of the Cape

Floristic Region is now dominated to varying degrees by naturalized alien spe-

cies. These especially serious weeds are mostly native in areas of infertile soils,

and their success in Cape fynbos reflects their ability to thrive on such soils in

the Cape Region.

Other notable naturalized introductions, also Austrahan, are Acacia melanox-

xjlon R. Br. in forested areas of the south and east coast, again a severe competitor

of the native forest flora, and Acacia mearmii D. Wild., widespread in the well-

watered parts of the plateau where it is sometimes conspicuous as the only tree

in grasslands. The Lantana camara complex, introduced species of Ruhus, Ses-

hania punica (Cav.) Benth., Carina species, and Eupatorium odoratum L. are

among the particularly serious pests in disturbed areas of forest and grassland

along the equable eastern coast and interior, while Opuntia species (Cactaceae)

still cause major problems (Arnold, 1977) in dry parts of the eastern Cape.

Stirton (1978) cites 63 invasive plant species, of which approximately 20 are

major pests in southern Africa.

Annual and herbaceous weeds are mostly encountered in disturbed sites

along roadsides, and in farmed land. Often serious in agricultural areas, they

have poor capabiHties of becoming permanently established in undisturbed situ-

ations and are unimportant at present in relation to the native flora.
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Conservation

It follows from the previous section that the floras of the Cape Region and,
secondarily, also forests of the eastern part of southern Africa are being seriously

affected by alien flora in addition to the usual threats from agriculture, urban-
ization, and pollution. The situation in the Cape Region is most severe (Ester-

huysen, 1966; Taylor, 1978), especially when the other factors affecting the

b isides alien vegetation are considered. This is the part of southern Africa
first settled by Europeans, and it has been under intensive cultivation for at least

fifty years and much longer in some areas. Probably all sites suitable for agri-

culture have been or are now in use. Areas once farmed do not revert readily

to natural vegetation but are often colonized by aUen plants. Farmland may
comprise another quarter of the area of the Cape Region, and this in effect

means that the area of the Cape Region now occupied by native flora is prob-
ably less than half the total. Much of this relatively untouched area is moun-
tainous so that the flora of lowland areas is seriously depleted, with the situa-

tion along the south and west coast especially severe.

As this is one of the richest areas floristically in the world, and as there are

numerous species of very limited range, it is clear that apart from the flora as

a whole, which is endangered, large numbers of species are very seriously threat-

ith extinction. A. V. Hall (pers. comm.) has suggested that in the Cape
Region, and Karoo to the north, including all territory south of the Orange
River, there are perhaps some 1,500 species seriously threatened and at least 38
presumed extinct. Taylor (1978) estimates that about 500 species in the Cape
Floristic Region are threatened, and some 60 extinct. In Natal there is ^

ened

ery

of

coastal areas for recreation, and intensive agriculture, especially of sugar cane.

t>'pe has counterparts

Africa

However, several important remaining forests are now conserved.

Other regions have a less vulnerable flora which is reasonably unaffected by
retur

howe

(J
Wild, 1968) but elsewhere too, with the accompanying erosion causing irrevers-

ible changes in the flora. Changes are of course occurring in some parts of all

the floristic regions of southern Africa as a result of man's use of the land, but
are more subtle even though equally serious biologically in the Karoo, Kalahari,

and Ilighveld areas. Acocks (1953) has estimated the changes in the South
African flora since 1400 AD and suggests massive reduction in forest with in-

creases in fynbos and grassland. More disturbing are his estimates of increasing
desertification and spread of the Karoo flora at the expense of grassland. This
trend, if continued, would by the year 2050 leave nearly half of southern Africa
true desert, and semidesert flora would occupy some presently forested areas.

Southern Africa has the dubious distinction of having in the Cape Region
one of the most seriously threatened floras in the world (Raven, 1977). The
situation in the rest of the subcontinent is not nenrlv ^n ^pvprp l^nf in f1iP> Pht-*^
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Region conditions continue to deteriorate with the spread of aliens evidently

uncontrolled. Much attention is being given to problems of the Cape and else-

where (Kruger, 1977; Stirton, 1978) and conservation is actively preached

though not always practiced. Unfortunately, conservation in Africa generally

means conservation of fauna, sometimes even at the expense of the flora. This

point of view is being countered gradually. Reserves are now being established

in many places by state and local governments, while there are several botanical

gardens in South Africa, almost as many as in the rest of Africa combined.

Promising signs are the establishment of reserves to protect individual taxa that

are seriously threatened or particularly unusual. Innumerable private reserves in

the hands of farmers and other large landowners also provide small sanctuaries

for native flora. Official and public consciousness of native flora is higher than

it has ever been, which offers hope, but the overwhelming floral richness and

diversity in southern Africa makes conservation especially difficult.

Stable and strong government is essential for the control and planning for a

rapidly expanding population which at present is doubling each 25 years and

will reach more than 50 million by the year 2000. Unless stability and order are

maintained, pressures could well result in serious overgrazing, careless manage-

ment of resources, uncontrolled utilization of remaining forests even for fuel, all

of which could culminate in biological disaster for this floristically rich and

unique area of the world.

DlRECTIOXS FOR THE FuTURE

The southern African flora is relatively well known, and though there are

still many more species to be described and some even uncollected, undescribed

taxa cannot comprise more than a tiny portion of the known total. The time is

now appropriate for the cataloging of the flora, which is already well underway

with the Flora of Southern Africa^ begun in 1957 and now accelerating, with 8%
of the species completed (Killick, 1976), There is also a need for more local

floras, covering phytogeographic regions as well as political subdivisions, so

that comparisons of local areas can be made and differences interpreted and

analyzed. Good local floras are already available for Swaziland (Compton,

1976), Lesotho (Jacot-Guillarmod, 1971), Natal (Ross, 1972) and the Cape

Peninsula (Adamson & Salter, 1950), and a few more checklists are available.

Effective assembling of information on the flora of more than 18,500 species

will undoubtedlly be tremendously helped by the current computerization of

the National Herbarium in Pretoria. With this facility operative all basic data

on the flora and its components would become more easily available and much
of the drudgery of plant systematics should be circumvented.

Apart from the recording, cataloging, and describing of the flora by plant

systematists, there is a need to begin with biosystematic, evolutionary, and pop-

ulation studies in southern Africa. Little research on these lines has been done

as yet, although studies by Pienaar (1963), de Vos (1972), and Rourke (1972,

1976) are a notable beginning. Such work can easily be undertaken with the

basic knowledge of plant species and their ranges known, if not always con-

veniently available in a written flora, and need not be done in conjunction with
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revisionary work. In fact, as Raven (1974) has stressed, the uncoviphng of evo-

lutionary and revisionary studies would enhance progress in evolutionary and

population biology. Only when a range of such studies is available will some

basic questions about the flora be answered. We do not know why there should

be so few annuals in southern Africa where many more would be expected to

occur. Little is known from experimental evidence of the patterns of evolution

and speciation in woody, herbaceous, or annual taxa. A start should be made
by compiling known data on cytology and hybridization in the fk)ra. An appre-

ciable amount of basic cytology may have already been done but data is widely

scattered.

There are also many questions on the origin of endemic and characteristic

southern African plants that could be investigated in detail—the relationship

and possible ancestry of Calodendron to the remaining, all endemic, Diosmeae;

the origin and relationships of Thymelaeeae; reasons for the extraordinary rich-

ness of succulents in the flora and the evolution and speciation in Mesembry-

anthemoideae particularly. Equally problematic are questions on the remark-

able richness of petaloid monocots in southern Africa. Explanations will remain

speculative on many of these subjects until some basic and detailed population

studies are made on selected groups. When a pool of such studies is available,

overall trends and patterns will begin to be perceived and evaluated.

Finally, a reasonable understanding of the southern African flora will be

achieved only with the help of a fossil record which is desperately incomplete

at present. There are good reasons why there are fewer plant fossils in southern

Africa of Tertiary age, but there are certainly many more than have been stud-

ied thus far (Martin, 1953). The assemblage from Banke in Namaqualand

(Axelrod & Raven, 1978) illustrates just how valuable even a small fossil flora

can be in interpreting age and relationships of the flora. A systematic search

for appropriate sites for Tertiary plant fossils should yield exciting results while

a reinvestigation of Banke for more material should receive priority. Only with

a good understanding of the history of the flora can its present status be prop-

erly appreciated.
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ArrENDLX 1

Families of seed plants in southern Africa, with numbers of genera, species and endemism.

Family

Acanthaceae
Achariaceae

Aizoaceae

Alismataceae

Amaranthaccac
Amaryllidaccae

Anacardiaceae
Annonaceae
Apocynaceae
Aponogetonaceae
Aquifoliaccae

Araceae

Araliaceae

Aristolochiaceae

Asclepiadaceae

Avicenniaceae

Balanitaceae

Balanophoraceae

Balsaminaceae

Basellaceae

Bcgoniaceae
Bignoniaceae

Bombacaceae
Boraginaceae

Bruniaceae
Burmanniaceae
Burseraceae

Buxaceae
Cabombaceae
Cactaceae
Callitrichaceae

Campanulaceae
Canellaceae

Capparaceae
Caryophyllaceae

Celastraceae

Ceratophyllaceae

Chenopodiaceae
Chrysobalanaceae
Clusiaceae

Combretaceae
Commelinaceae
Compositae
Connaraceae
Convolvulaceae

Number of

Genera

41

3

135

3
20

17

10

8
16

1

1

5

3

1

60
1

1

2

I

1

1

6

1

13

12

1

1

1

1

1

1

18

1

8

8
12

1

12

1

1

5
6

174

2
15

Endemic
Genera

5
3

113

3

10

4

1

1

20

1

3

12

11

3

2

80

Number of

Species

355
3

2,021

3

53
199

93
13

39

7

1

13

11

1

605
1

3

3

4

1

5

11

1

81

75
1

31

2

1

1

2

380
1

49

40
58
1

108

2

2
35
28

2,072

2

94

Endemic
Species

236
3

1,987

20
163

67

12

4

6

6

526

2
2

3
2

60

75

13

350

15

30
29

92

1

7

1

1,801

28
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ArrENDix 1. Continued

Family
Number of

Genera
Endemic
Genera

Number of

Species

Endemic
Species

Cornaccue
Crassulaccae

Cruciferae

Cncurbitaceae

Cunoniaceac
Cupressaceae

Cyperaccac
Dicbapetalaceae

Dioscoreaceae

Dipsacaceae

Dipterocarpaceae

Droseraceae

Ebcnaceae
Elatinaceae

Ericaceae

Eriocaulaceae

Erythroxylaccae

Escalloniaccae

Euphorbiaccae
Flacourtiaceae

Flagellariaceae

Frankeniaceae

Geissolomaceae

Gcntianaceae

Gcraniaceae

Gcsneriaccae

Goodeniaceae

Gramineae
Greyiaceae

Grubbiaceac

Gunneraceae
Ilaemodoraccac
Haloragidaceae

Ilamamelidaceae

Hernandiaceae
Hydnoraceao
Ilydrocharitaccao

Hydrophyllaccae

Hydrostachyaceae

Ilypericaceae

Ilypoxidaccao

Icacinaceae

Iridaceae

Illecebraceae

Juncaceae
Juncaginaccae

Labiatae

Lauraccae
Lecythidaceac

Leguminosae
Lcmnaceae
Lentibulariaceae

Liliaceae

Linaceae

Loasaceae
Loganiaceae

1

5

15

17

2

1

30
2

1

2

1

2

2

2

24

2

2

1

41

13

1

1

1

7

5

2

1

169

1

1

1

4
2

1

1

1

4

1

1

1

6

3
44

4

3

1

31

4

1

115

6

2

54
2

1

5

2

8

1

7

19

4
1

1

1

1

21
1

1

4

1

5

27

1

2

20

21

1

219
109

67
2

3

421

3

17

24

1

19

34

11

799
11

5

1

389
25
1

3

1

62

271
43
2

743
3

3

1

12

3

3

1

3

11

2

1

7

83

6

846
9

19

2

225
11

1

1,495

9

18

907
6

1

24

194

100

21

2

2

218

5

19

13

19

4

797

7

3

310
9

2

1

47

261
42

330
3

3

12

2

3

2

I

4

9

816
5

6

161

7

1,114

1

1

803
4

1

5
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Appexdix 1. Continued

Family
Number of

Genera
Endemic
Genera

Number of

Species

Endemic
Species

Loranthaceae

Lythraceae

Malpighiaceae

Malvaceae
Melastoniataccac

Meliaccae

Meliantbaeeae

Menispennaceae
Menyanthaceae
Monimiaceae
Montiniaceae

Moraceae
Moringaceae
Musaceae
Myricaceae

Myrotliamnaceae

Myrsinaceae

Myrtaceae

Najadaceae
Neuradaceae
Nyctaginaceae

Nymphaeaceae
Ochnaceae
Olacaceae

Oleaceae

Oliniaceae

Onagraceae
Opiliaceae

Orchidaceae

Orobanchaceae
Oxalidaceae

Palmae
Papaveraceae

Passifloraceae

Pedaliaceae

Penaeaceae

Phytolaccaceae

Piperaceae

Pittosporaceae

Plantaginaceae

Plumbaginaceae
Podocarpaceae
Podostemaceae
Polygalaceae

Polygonaceae

Pontederiaceae

Portulacaceae

Potamogetonaceae
Primulaceae

Proteaceae

Ptaeroxylaceae

Rafflesiaceae

Ranunculaceae
Resedaceae
Restionaceae

Retziaceae

12

7

3

14

4

6

2

7

2

1

1

4

1

2

1

1

4

4
1

2

4

1

2

2

5
1

3

1

54

1

2
5

5

4

8

7

2
2

1

1

3

1

4
4
4
3
5
1

3
13

1

1

7

1

12

1

2

1

2

1

1

1

2

1

15

1

4

7

1

1

10

11

1

54

35
13

122

9
12

14

13

2

1

1

27

1

6

9
1

7

8

3
7
10

4
13

3
22

4
11

1

461

1

203
6
7
17

29
21

5
6
1

10

21
4
4

201
31

3
56
7
7

336
1

3
25

3
316

1

23

15

7

39
1

1

12

4

1

3

4

7

4

2

7

5

3

12

2

371

199

1

7

6

12

21

7

19

2

176

14

49

326

3
14

2

316
1
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Wei

ArpEXDix 1. Continued

Ruppiaceae 1

Salicaceae 1

Salvadoraceae 2

Tamaricaceac 1

Urticaccae H
Vahliaceae 1

Valerianaceae 2

Verbenaceae 9
Violaccae 3
Vitaceae 5

1

2

1

Number of Endemic Number of Endemic
Family Genera Genera Species Species

Rhamnaceae 9 1 156 144
— 8 2Rhizoplioraceae 4 —

Roridulaceae 112 2
Rosaceae 9 —— 133 125
Rubiaceae 59 8 234 122

Rutaceae 23 13 271 255

5 3

3
Santalaceae 6 2 144 136
Sapindaceae 13 2 23 7
Sapotaceae 7 —-14 1

Scrophulariaccac 51 16 515 447
Selaginaeeae 10 7 210 204

3 2

59 44
1

Siinaroubac(*ae 1

Solanaceae 3

Sphenocleaceae 1

Stangeriaceae 1111
Sterculiaceae 6 — 169 143
Stilbaceae 5 5 13 13

Tecophilacaceac 2 1 10 9
Thymelaeaccae 8 2 179 170
Tiliaceae 4
Trapaceae 1

Tumeraceae 4
Typhaceae 1

Ulmaceae 3
Umbcllifcrae 32 13 155 140

49 11

1

9 1

1

5

27 15

2 —
2 1

Velloziaceae 2 19 3

55 29

8 3

48 20
1 —

Xyridaceae 1 -

—

Zamiaceae 1 —
Zannichelliaceae 4 —
Zingiberaccac 1 —

-

Zosteraceae 1 —
Zygoph) llaceae 7 3 46 43

10 7

25 25

5 1

2 —
1 —

TOTAL 1,859 559 18,327 14,808
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Appendix 2

Genera endemic in southern Africa, with numbers of species and general distribution. A
total of 559 genera are endemic in southern Africa and 190 are endemic in the Cape Floristic

Region. (Abbreviations: Namaq. := Namaqualand; O.F.S. ^z Orange Free States Tvl. ^ Trans-

vaal; S.W. Cape includes the whole Cape Floristic Region).

Acanthaceae

Acanthopsis 8—Namibia to Karoo

Aulojusticia 1—E. Tvl.

Chactacanthus 3—Tvl., O.F.S. , Natal to S.

Cape
Glossochilus 2—Tvl., Botswana, N, Cape
Markatja 1—E. Tvl. to E. Cape

Achariaceae

Acharia 1—S. Cape (van Stadens) to Natal

Ccratosicyos

Tvl.

CtjlindropJiijlhini and Little Karoo
Dactylopsis 1-2—S. Namaq. ( Knersvlakte

)

Dicrocaulon &
Didijmaotus 1-

W. Cape, Namaq.
Ceres Karoo

Dinlcranthus 4—S. Namibia, N. Cape
Diplosoma 1—W. Cape (Piketberg)

Dorothcanthus 10—S.W, Cape to Namaq.
Drosanthemum 90—Mainly S.W, Cape to S.

Namibia, Karoo, and E. Cape
Ebcrlanzia 25—Widespread, mainly arid

1—S. Cape ( Knysna ) to E. 3—Namibia
1—Namaq. ( Richtersveld

)

Gutluiea 1—E. Cape to Natal

Aizoaceae

Acrodon 3—S. Cape
Acrosanthes 5—S.W. Cape

areas

Ebractcola

Enarganthe
Erepsia 36—S.W. Cape to E. Cape
Estcrhuijsenia 1—S.W. Cape (Worcester)

Eurysiifima 1—Ceres Karoo
Faticaria 33—S. Cape to S. Karoo, E. Cape
Fcncstraria 2—Namaq. (Richtersveld) to S.

Namibia
Adenognimma 10—Mainly S.W. Cax)e to S. Frithia 1—Central Tvl.

Namibia, E. Cape
Aethephyllum 1—S.W. Cape

Gihbaeutti 15—Mainly Little Karoo to S.

Karoo
Aloinopsis 15—Mainly Karoo to N, Cape, Glottiphyllum 56—S.W. Cape, Karoo to E.

Namaq.
Anioebophyllum 1—S.W. Cape

Cape
Ilereroa 34—Cape Prov., O.F.S. , Namibia

Amphibolia 3—W. Karoo (Tanqua), S. Na- Herrea 24—S.W. Cape, Namaq., W
Herreanthus 1—Namaq. ( Steinkopf

)

maq.
Anlsocalyx 1—Namaq. ( Kommagas)
Antegibbacum 1—S. and Little Karoo
Apatesia 4—W. Cape
A])taiia 1—E. Cape coast

Argywderma 10—S. Namaq.
Aridaria 5—S.W. Cape, Karoo to Namibia
Aspazonui 1—Namaq.
Astridia 10—N. Namaq. to S. Namibia
Bcrgeranthus 11—E. Cape to O.F.S.

Bcrrisfordia I—Namaq. ( Kamiesberg

)

Bijlia 1—S. Karoo (Prince Albert)

Braunsia 3—S.W. Cape
Ccdamophyllum 3?—Karoo

Carpanthea 2—S.W. Cape
Carruanthus 2—S. Karoo (Willowmore)
Caryotophora 1—S. Cape (Bredasdorp)

CcpIialophyUum 60—S.W. Cape, Namaq. to

S. Namibia
CerochJamys 1—Little Karoo

Uymenogyne 2—W. Cape
Jacobscnia 2—S. Namaq. (Knersvlakte)

Jenscnobotrya 1—S. Namibia ( Liideritz

)

Juttadinicria (inch Dracophdus, Namibia) 12

—N. Namaq., S. Namibia
Kcnsitia 1—W. Cape (Piketberg)

Khadia 6—Tvl.

Lampranthus 72
Namibia

—S.W. Cape to Namaq., S.

Chasmatophyllum
niibia

Chciridopsis 9 1-

mibia

6—Karoo, O.F.S., S. Na-

Lapidaria 1—S. Namilna (Warmbad)
Leipoldtia 19—S.W. Cape, Namaq., S. Na-

mibia

Lithops 40—Widespread except eastern re-

gions

Machaiwpliyllum 8—S.W. Cape to E. Cape
Malephora 13—S.W. Cape to Karoo, S.

Namibia
MaughanieUa 1—S. Namaq. (Knersvlakte)

Mestoklenta 6—E. Cape, Karoo, N. Cape,
S. Namibia

Meyerophytuni 4—Namaq.
W. Cape, Namaq., S. Na- Micropicrum 6—S.W, Cape, Namaq., Karoo

Coelanthtitn 3—S.W. Cape to S. Namibia

Conicosa 10—S.W. Cape to Karoo

Conophyttan 210—S.W. Cape, Namaq., Ka- Muiria 1—S. Cape (Riversdale)

Mitrophyllum 6—S. Namaq. ( Knersvlakte

)

Monilaria 5—S. Namaq.
Mossia 1—S. Tvl., O.F.S.

roo, S. Namibia Namaquantlms 1—Namaq.
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Nelia

Nananthus 9—Karoo, Kalahari

4—N. Namaq. (Richtersvekl)

Neohctiricia 1—Karoo

Octopoma 3—S.W. Cape to Namaq.

Cyhistetes 1—S.W. Cape
Gcthtjllis 18—S.W. Cape to Namaq.
Jlaemanthtis 9—Widespread
Ilcssea 12-—S.W, Cape-Namibia, Karoo
Ncrine 2()—Widespread, mainly E. Cape to

Ophthaliuophylhnn 19—Namaq., S. Namibia Stntinaria 8—Namibia, Namaq. to W. Cape
OrthoptcnDti 2—E. Cape

Odontoplionis

Oophtjttnii 2

3—Namaq. ( Steinkopf

)

S . Namaq. ( Knersvlakte

)

Ottosondciia 2—Namaq.
rhcrolohus 1—W. Karoo ( Calvinia

)

rlatytliyra 1—E. Cape (Swartkops R.)

rJcLspilos 33—Mainly O.F.S., Little Karoo

Plintlius 4—Widespread in arid areas

Polpoda 2—S.W. Cape
Pohjmita 1—Namaq. ( Riehtersveld

)

Vrenia 5—S.W. Cape to S. Namibia
Fsamniopliora 4—N. Namaq., S. Namibia
Rahiea 7—Karoo, N. Cape, O.F.S.

Rliincphylhim 2—Karoo

Anacardiaceae

Ilccria 1—S.W. Cape
LdHrophyllus 1—S.W. Cape
Loxostyhis 1—S, Cape to S. Natal

Sinodingium 1—Tvl. to E. Cape

Apocynaeeae

Gouioma 1—S. Cape to Natal

Rliomhophylhnn
Ruschia

3—E. Cape, Karoo Araliaceae

326_Widespread except eastern s^ccmanamlia 1—Tvl. to E. Cape
region

Ruschkinllwmum 1—Namafj., S. Namibia
Rusdiianthus 1—S. Namibia (Xumeis)
Saphesia 1—W. Cape ( Kalbaskraal

)

Sclctinni 22—S.W. Cape, Karoo, N. Cape
Schlccterantlius 2—Namaq. ( Riehtersveld

)

ScopeJogcna 2—S.W. Cape (Peninsula-Swel-

lendam)

Se))inaniJie 1—S.W. Cape ( Paarl-Stcllen-

bosch

)

SkiatoplujUum 1—W. Cape
Smicrostigrua 1—S.W. Cape
Spludruauthtis 30—S.W. Cape

Asclepiadaceae

Anisotoma 2—Natal to E. Cape
Astcphanus 2—C. and E. Cape to Namaq.
Cordylogyne 1—Widespread mainly in E.

Highlands

Dregea 3—Widespread except in S.W. Cape
Ectadium 2—Namibia and Namaq.
EmplectantJius 2—Natal

Eustcgia 5—Namaq., S.W. Cape
FannUiia 1—Natal to E. Cape

mibia, Karoo, O.F.S.

to S. Na- Uoodia ca. 10—Namibia, N.W. Cape, N.W.

1~S.W. Cape (Worcester)
2—N. Namibia (Liideritz)

Siayneria

Stocheria

Stoniatium 44—Karoo, O.F.S., N. Cape
Synapfophyllum 1—S. Namibia (Liideritz)

Titanopsis 4—Namaq., N. Cape, S. Namibia
VanJieerdea 4—Karoo

Vanzylia 3—W. Cape to S, Namaq.
WooJcy I—Namacj. coast

ZcuktopliyUuin 1—S. Cape (Riversdale Ka-

roo )

Arthracrna 1

Cidicorcma 2

N.W. Cape

Amarantbaeeae

-Namibia ( Namib Desert)

Central and ^\^ Namibia to

Tvl.

Iliicrniopsis 3—Namibia, Botswana, N. Cape
Macropetalum 1—Tvl., O.F.S.

Microloma 12—Namibia, Namaq., S.W. Cape
Oncuicma 1—S.W. Cape
Orhcanthus 2—N. Tvl.-Natal Drakensberg

Parapudiuni 3—Tvl, O.F.S., N.E. Cape
Pcctinaria 5-—N.W. and Central Cape
R]iyssolobiin}i 1—Namaq.
Sisyranthtis 12—Widespread except in S.W.
Cape

StapcUopsh 2—Namibia to Namaq.
Woodia 3—Tvl. to S. Cape

Balanoplioraceae

Leucosphacra 1—Namibia, Botswana, N.W. Mystropctalum 2—S.W. Cape
Cape

Amaryllidaceae

Arnuryllis 1—S.W. Cape
ApodoUrion 4—S. Cape to E. Tvl

Carpolyza 1—S.W. Cape
Clivia 4—E. Cape to Tvl., forests

Boraginaceac

EcJiiostachy.s 3—S.W. Cape
Lohosiemon 28—S.W. Cape, Namaq., W.

Karoo

Tysonia 1—E. Cape, Natal Drakensberg



1978] GOLDBLATT—SOUTHERN AFRICA 429

Appendix 2. Continued

Bruniaccae

AiuJouinia 1—S.W. Cape
Berzelia 12—S.W. Cape to E. Cape
Brunia 7—S.W. Cape
Linconki 2—S.W. Cape
LoticJiostonui 5—S.W. Cape
Mniothmnnca 2—S.W. Cape
Nebelia 6—S.W. Cape
Pseudobaeckia 4—S.W. Cape
Rasj)alia 6—S.W. Capo, Natal

Staavia 10—S.W. Cape
Thamnea 7—S.W. Cape
Tittvmnnia 4-—S.W. Cape

Campanulaceae

Grcwimatothcca 1—S.W. Cape (? introd. to

Australia)

Merciera 4—S.W. Cape
Microcodon 4—S.W. Cape
Namacodon 1—Naniib Desert

Bnjomorphe 1—S.W. Cape
Cadiscus 1—W. Cape (Malmesbiir>')

Callilepis 5—^Tvl. to E. Cape
Castalis 3—S.W. Cape, Tvl.

Coiiiptonanthus 3—S.W. Cape (Witteberg)
to Karoo and NamibuI

Conjmbiinn 10—Mainly S.W. Cape to E.

Cape
Ciilhimia 15—S.W. Cape to Karoo
Cuspidia 1—S. Cape to Karoo, E. Cape
Cyndwpappus 3—S.W. Cape, Natal, E. Tvl.

Didclta 2—W. Cape, Naniaq., Namibia
Dis'parago 7—Mainly S.W. Cape to E. Cape
Dtjmondia 1—S. Cape (Bredasdorp)
Ehjtropappus 8—Mainly S.W. Cape to Na-

niaq., S. Karoo, E. Cape
Engleria 2—Namibia
Ercjiwtlianiniis 1—S. Namib Desert

Kriosphacra 1—Karoo and O.F.S.

Erocda 6—Mainly S.W. Cape to E. Cape
Eumorphia 5—Karoo Mts. to Drakensberg

Prismatocarpus 30—Mainly S.W. Cape to Candeum 8—Widespread except S.W. Cape
Namaq., E. Cape

Rhigiophylluni 1—S.W. Cape
Roella 24—Mainly S.W. Cape to E. Cape
Siphocodon 2—S.W. Cape
Theilera 1—S.W. Cape
Treichelia 1—S.W. Cape
Unigenes 1—S.W. Cape

Celastraceae

Uartogia 1—Tvl. to S.W. Cape
Maurocen'm 1—S.W. Cape
Pseudosalacia 1—S. Natal

Chenopodiaceae

Exomis 1—Namaq., Karoo, Namibia
Manochlamijs 1—Namibia, Namaq., S.W.

Cape

Compositae

Adenanthemxtm 1—E. Tvl. highveld

Adenoglossa 1—Namaq.
Alatoseta 1—S. Karoo (Laingsburg)

Alciope 2—S.W. Cape
Amcllus 12—S.W. Cape to Namibia, Karoo

Aniphiglossa 4—S.W. Cape to Namibia
Anaxeton 9—S.W. Cape
Anisochaeta 1—Transkei to Natal

Anisothrix 1—S.W. Cape ( Montagu

)

Antiphiona 2—Namibia
Antithrixia 1—Namaq.
Arrowsmithia 1—E. Cape (King Williams

Town)
Amemia 2—Margin of S.W. Cape to Na-

mibia

Brachymeris 6—Tvl., Swaziland

Gibbaria 2—S.W. Cape
Gortcria 3—Namibia to S.W. Cape
Gymnodisciis 2^Namaq. to S.W. Cape
Gymnopentzia 1—Drakensberg
GynniostepJihim 7—S.W. Cape
Ucterolepis Z—S.W. Cape
Ilctcronuna 3—Drakensberg
llctcrorhachis 1—W. Cape
llippia 6—Mainly S.W. Cape to E. Cape
Ho])loph{jUum 2—Namaq. to Karoo
Inczia 1—E. Tvl., Swaziland
Laclinospermum 2—S.W. Cape to Namaq.
Lamprocephalus 1—S.W. Cape
Lcontonyx 6—Widespread
Lcpidostepliium 1—E. Cape
Lcucoptera 3—S.W. Cape to Namaq.
Lidbcchia 2—W. Cape
MairUi 21—S.W. Cape
Marasinodcs 5—S.W. Cape
Mcialasia 33—Mainly S.W. Cape, E. Cape

to Natal

Minurothanmiis 1—S.W. Cape ( Caledon

)

Oldcnburgia 4—S.W. Cape to E. Cape
Oligothrix 1—W. Cape
Onddia 1—Namibia ( Damaraland

)

Osmitopsis 9—S.W. Cape
Oxylacna 1

Pcntatrichia Karoo, N. Tvl.

—S. Cape
3—Namibia,

Perdiciiim 2—W. Cape
PctaJacte 2—S.W. Cape
Pcyrousca 1—S.W. Cape
PJiacnocoma 1—S.W. Cape
Phaeoceplialus 1—S.W. Cape ( Swartberg

and Witteberg)

Plianewglossa 1—S.W. Cape
Pluhjrophylluni 1—Tvl.
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P]uji}ia6pcnnurn 6—Karoo to Namaq.
Platycarpha 3—Namibia to N. Cape, Karoo,

Natal

Poccilolepis 2—Cape Peninsula to E. Cape
Pohjarrhena 4—S.W. Cape
Printzia 7—S.W. Cape to Drake^nsberg

Psednotrichia 1—S.W. Cape to Naniaq.

Ptcrothrix 4—Namibia to Karoo
Relliania 29—S.W. Cape, Karoo, Namaq.,

Natal

Rlujnca 1—E. Cape to Tvl.

Rosenia 4

StiIpnogy)ie

Stdpnoplujtum

S.W. Cape, Karoo, Namaq.
1 S.W. Cape

4—S.W. Cape
Tiiaminophijlhim 3—S.W. Cape

Crassulaceae

Andwmisclius 30—Widespread
Tylecodon 26—^Widespread

Cruciferae

Aplanodes 2—Natal, E. Cape, Lesotho

Brachycarpaea

Cliamira 1—
1—S.W. Cape to Namaq,

-S.W. Cape
Cycloptychis 2—W. Cape
Heliophila 71—Mainly S.W. Cape to Tvl.

Schlccteria 1—W. Cape (Cedarberg)

Sdicularia 1—W. Cape (Ceres)

Thlaspcocarpa 2—Namaq., W. Karoo, W
Cape

Cunoniaceae

Phitylophus 1—S. Cape

Cyperaceae

Chrysithrix 2—S.W. Cape
Episcliociius

Hcllmuthia

8—S.W. Cape to E. Capo
1—S. Cape

Macrochaetium 2— S.W. Cape to Natal

Neesenheckia 1—S.W. Cape
Trianoptclcs

VolkicIIa 1

3—S.W. Cape
N. Namibia

Erieaeeae

Acrosienion 12—S.W. Cape
Anise rica 2—S.W. Cape
AnomaJanthus 10—S.W. Cape
Coecosperma 4—S.W. Cape
Coilostigma 4—S. Cape
Ereniia 7—S.W. Cape
Ercmiella 1—S. Cape (Outeniqua Mts.)

GrisebacJtia 9—S.W. Cape
Leptcrica 1—-S.W. Cape
Nageloearpus 2—S.W. Cape
Platycahjx 1—S. Cape (Riversdale)

Sahixis 8—S.W. Cape

Scyphogync 18—S.W. Cape
Sinwcheilus 21-—S.W. Cape
Stokoeanthus 1—S.W. Cape
Syrnpieza 8—S.W. Cape
Syndesmanthus 19—S.W. Cape
Thamnus 1—S. Cape
Thoraeospennu 12—S.W. Cape

Ctenonieria

Ilycnanche

Eiipborbiaeeae

1-—S. Cape to E. Mts.

I—W, Cape ( Clanwilliam to

Nieuwoudtville)

Laehnostylis- 2—S.W. Cape
Seidelia 3—E. Cape, Karoo, O.F.S.

Flacoiirtiaceae

Pseudoscolopia 1—S.W. Cape to Natal

Ceissolomaceae

Geissoloma 1—S. Cape (Langel)erg)

Gentianaceae

Orphcinn 1—S.W. Cape

Cesneriaceae

Charadvopliila 1—W. Cape ( Stellenbosch

distr.

)

Gramineae

Catcdepis 1—Drakensberg to E. Tvl.

Chaetobromus 4—S.W. Cape to Naniaq.
Dregeochloa 2—S. Namibia to Karoo
Harpochloa 1—E. Mts. and highveld

Kaokochloa 1—Namibia
Karoochloa 4—S.W. Cape, E. Cape, Karoo
LasiocJdoa 5—Mainly S.W. Cape to Karoo
Leucophrys 4—Central Namibia
Lophacme 1—Tvl. highveld

Mosdenia 1—N. Tvl.

Pentanieris 6—S.W. Cape
Plagiochloa 5—S.W. Cape
Poagrostui 1—S.W. Cape
Polevansia 1—Drakensberg
Prionanthium 3—S.W. Cape
ProspJiytocldua 1—E. Cape to Tvl.

Pscudopcntameris 2—S.W. Cape
Psilochloa 1—N. Namibia
Tarigidia 1—Namibia, N. Cape, O.F.S.

Tetrachne 1—Drakensberg

Urochluena 1—S.W. Cape, Karoo

Greyiaceae

Grcyia 3—Tvl. to E. Cape
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Grubbiaceae

Grubhia 3—S.W. Cape

Haemodoraceae

Barheretta 1—E. Cape, Natal

Dilatris 5—S.W. Cape
Lanatia 1—S.W. Cape, E. Cape
Wachendorfia 5—S.W. Cape

Hydrophyllaceae

Codon 2—Namaq. to Namibia

Hypoxidaceae

Empodium 9—Tvl. to S.W. Cape
Pauridia 2—S.W. Cape
Rhodohtjpoxis 6—Drakensberg

Saniella 1—Drakensberg

Spiloxciw 30—S.W. Cape to Namaq.

Iridaceae

Gen. nov. 1—W. Karoo

Anapalina 7—S.W. Cape to E. Cape
Anomalesia 3—S.W. Cape to Namibia
Antholyza 2—S.W. Cape to Namaq.
Bamardiella 1—Namaq.
Bobartia 15—Mainly S.W. Cape to S. Natal

Chasmanthe 4—Mainly S.W. Cape to Na-

maq.
Duthieastrum 1_W. Tvl. to N.W
Engysiphon 10 W
maq.

Freesia 19

W. Tvl
S.W. Cape, E. Cape, Karoo to

Galaxia 12—S.W. Cape to Namaq.
Geissorhiza 60—Mainly S.W. Cape to Na-

maq.
Hexaglottis 4—S.W. Cape to Namaq.
Homeria 30—Widespread, mainly S.W. Cape
and Namaq.

Ilomoglossum 10—Mainly S.W. Cape to E.

Cape
Ixia 45—S.W. Cape to Namaq. and E. Cape
Klattia 2—S.W. Cape
Micranthus 3—S.W. Cape
Nivcnia 8—S.W. Cape
Pillansia 1—S.W, Cape (Caledon distr.)

Sparaxis 6—S.W. Cape
Synnotia 5—Mainly S.W. Cape to S. Namaq.
Syringodea 8—Arid parts of S.W. Cape, Ka-

roo, S, Tvl.

Thereianthus 7—S.W. Cape
Tritoniopsis 14—S.W. Cape
Watsonia 70—S.W. Cape to Namaq., E.

Juncaceae

Prionum 1—S.W. Cape to Natal

areas

Witsenia 1—S.W. Cape

Labiatae

Syncolostemon 9—-Transkei to Tvl.

Thorncroftia 3—E. and N, Tvl,

Leguminosae

Amphithalea 16—Mainly S.W. Cape to E.

Cape
Aspalathus 255—Mainly S.W. Cape to Na-

maq., E. Cape, Natal

Bohisafra 1—S.W. Cape
Buchenroedera 20—S.W. Cape, S. Tvl., Na-

tal, E. Cape
Chrysoscias 6—S.W. Cape to Tvl.

Coelidium 15—S.W. Cape
Cyclopia 20—S.W. Cape
Dipogon 1—S.W. Cape to E. Cape
Hypocahjptus 3—S.W. Cape
Lebeckia 39—S.W. Cape to Namaq., Na-

mibia, Natal

Liparia 2—S.W. Cape
Melolobiiim 20—Widespread, mainly arid

areas

Podalyria 22—Mainly S.W. Cape to E. Cape
Priestleya 20—S.W. Cape
Rafnia 22—S.W. Cape to S. Natal
Sutherlandia 5—Widespread
Umtiza 1—E. Cape coast

Virgilia 2-—S.W. Cape mainly in south

Wiborgia 10—S.W. Cape to Namaq. and
W. Karoo

Xerocladia 1—Namaq., Namibia

Liliaceae

Agapanthus 10—S.W. Cape, E. Cape to Tvl.

Amphisiphon 1—S.W. Cape (Nieuwoudt-
ville

)

Androsiphon 1—S.W. Cape (Nieuwoudtville)

Baeometra 1—S.W. Cape
Daubenya 1—W. Karoo (Sutherland)
Dipidax 3—S.W. Cape
Galtonia 3—Transkei to Drakensberg
Gasteria prob. 15—S.W. Cape to Namaq.,

E. Cape
Hexacyrtis 1—Namib Desert

Lachenalia 80—Mainly S.W. Cape to Na-
maq., Karoo

Litanthus 1—^Widespread
Massonia 8—S.W. Cape to Namaq., Karoo
Neodregea 1—S.W. Cape to E. Cape
Neopatersonia 3—S.W. Cape to Namaq.
Poellnitzia 1—S.W. Cape (Worcester to Rob-

ertson)

Polyxena 2—S.W. Cape to E. Cape, Na-
maq., Karoo
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Rhadamanthus 9—S.W. Cape, Namaq., Na- Pachites 2—S.W. Cape
ibimiDia Pentlwa 2—S.W. Cape

Sandersonia 1—E. Cape to E. Tvl. Satyridhwi 1—S.W. Cape
Schizobasis 1—Widespread except S.W. Schizodium 5—S.W. Cape
Cape

Veltheimia 2—S.W. Cape to Namaq., E.

Cape
Whiteheadia 1—NaiiKui., Namibia

Loranthaceae

Palmae

Jubacopsis 1—Pondoland

Papaveraceae

Cysiicopnos 1—S.W. Cape to Namaq.
MoquinicUa 1—S.W. Cape, Karoo, E. Cape Discocapnos 1—S.W. Cape
Scptulina 2—S.W. Cape, Namaq., S. Na- Phacocapnos 3—S.W. Cape to Natal

mibia Trigonocapnos 1—W. Cape to W. Karoo

Lytliraceae

Rhynchocahjx 1—Natal S. coast

Maivaceae

Anlsodontea 19—Mainly S.W. Cape to Na-
maq., O.F.S., Natal

Radyera 1—Namibia, Namaq., Karoo, O.F.S.

Meliaceac

Nymania 1—S. Cape (Little Karoo) to Na-
mibia

Melianthaceae

Mclianthus 8—Widespread, mainly arid re-

gions

Menispermaceac

Antizoma 3—Widespread

Neuradaceae

Griclum 6—Widespread in arid areas

Neuradopsis 1-2—N. Cape, Namibia, Bo-

Penaeaceae

Brachysiphon 4—S.W. Cape (Peninsula to

Swellendam

)

Endonema 2—S.W. Cape ( Riviersonderend

Mts.

)

Glh'chrocoUa 1—S.W. Cape (Hottentots Hol-
land)

Penaea 3—S.W. Cape
Saltera 1—S.W. Cape (Peninsula to Bredas-

dorp)

Sonderothcminus 2—S. Cape ( Caledon to

Bredasdorp

)

StyJaptcrus 8—S.W. Cape

Polygalaceae

Nylandtia 1—S.W. Cape to Namaq., E. Cape

Portulaceae

Portidacaria 2—S.W. Cape, Namaq., Karoo,

E. Cape

Protcaceae

tswana

Nyctaginaccae

Pliaeoptihnn 1—Namibia to N, Cape

Orchidaceae

Acrolophia 7—Mainly S.W. Cti

Ain})Jiigcna 2—S.W. Cape
Anochihis 3—S.W. Cape to E.

BaHholinu 2—S.W. Cape to E
Ceratandra 3—Mainly S.W. Ca]

Coryciun 17—Mainly S.W. Ca
Evota 3—S.W. Cape
Fotiicaria 2—S.W. Cape
Httttonaca 4—E. Cape to Tvl.

Aulax 3—S.W. Cape
Brabeium 1—S.W, Cape
Diastella 7—S.W. Cape
Leucadendron 80—Mainly S.W. Cape

Natal

Mimetcs 12—S.W. Cape
Orothamnus 1—S.W. Cape (Caledon)
Paranomus 18—S.W. Cape
Serruria 50—S.W. Cape
Sorocephalus 11—S.W. Cape
Spatalla 20—S.W. Cape

to

e to E. Cape Restionaceae

)e to E. Tvl. AnthocJioiius 1—S.W. Cape
Calopsis (non Leptocarpus) 27—Mainly S.W.
Cape to Natal, Namaq.

Cannomois 9—Mainly S.W. Cape, E, Cape
Monadenia 21—Mainly S.W. Cape to E. ChondropctaJum 23—Mainly S.W. Cape to

Cape, E. Tvl.

Oiihopcnthca 12—S.W. Cape
E. Cape

Elegia 36—Mainly S.W. Cape to E. Cape
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Appendix 2. Continued

Hijpodiscus 14—S.W. Cape Bowkeria 3—E. Cape to S.E. Tvl.

Mastersiella (non Uypolaena) 31—S.W. Cape Colpias 1—Namaq. to W. Karoo
Phyllocomos 1—S.W Cape
Staberoha 9—S.W. Cape

Diascia 53—Widespread
Dennatohotrys 1—Natal to Transkei

Thainnochortus 31—Mainly S.W. Cape to Dintcra 1

Namaq., E. Cape
Willdenowia 7—S.W. Cape to Namaq.

Retziaceac

Retzia 1—S.W. Cape ( Stellenbosch to Bre-

dasdorp

)

Rhamnaceac

Nokia 1—SAV. Cape to Natal

Roridulaceae

Roridula 2—S.W. Cape

Rubiaceae

Burchellia 1—S. Cape to E. Tvl.

Carpacoce 4—S.W. Cape to E. Cape
Crocyllis 1—Namibia, Namaq.
Dinocanthium 1—Tvl. to N. Natal

Eriosemopsis 1—Natal, Transkei

Qalopina 3—S.W. Cape to Natal, E. Tvl.

Ncnax .W. Cape to Namaq., Karoo,

Namibia
PJcctroniella 2—^Tvl. to Natal

Rutaceae

Acmadeiiia 22—Mainly S.W to E.

Cape
Adenandra 18 W

sma 137 W
Coleonema 7—S.W. Cape
Diosma 27—Mainly S.W.
Empleuridum 1-—S.W. Ca
Empleunnn 2—S. Cape
Euchaetes 27—S.W. Cape
MacrostyJis 11—S.W. Cap
PJiyllosma 2—W. Cape (C

Cen. nov. 1 1—W. Cape
Ccn. nov. 2 4—W. Cape
Cen. nov. 3 1—S.W. Cap

Santalaceae

Rhoiacarpos 1—S.W. Cape to Transkei

Thcsidium 8—Mainly S.W. Cape to E. Cape

Sapindaceae

Ilippobromiis 1—S. Cape to Natal, Tvl.

Sjnelophtjihcm 1—S. Cape forests

Scrophulariaceae

Antherothamnus 1—N. Cape to Namibia,

Tvl.

Glumicalyx
N. Namibia (Otjiwarongo)

6—Drakensberg

Hemimeris 4—S.W. Cape to Namaq., Karoo
Hyobanche 7—S.W. Cape to Namaq., Na-

mibia, Natal

Ixianthcs 1—W. Cape
Mamdeopsis 1—Namibia
Oftia 3—S.W. Cape to Namaq.
Phygclius 2—E. Cape to Tvl.

Polycarena 42—Widespread, mainly S.W,
Cape

Strobilopsis 1—Drakensberg
Teedia 2—S.W. Cape, Namaq., E. Cape

Selaginaceae

Agathdpis 3—S.W. Cape
Cromidon 1—S. Karoo (foot of Witteberg)

Dischisma 11—Mainly S.W. Cape to Na-
maq., S. Namibia

Globnlariopsis 1—S.W. Cape ( Witteberg

)

GoscUa 1—S.W. Cape
Microdon 5—S.W. Cape
Tctraschmo 4—Natal to E. Tvl.

Stangeiiaceae

Stanaeria 1—S.E. coast

Stilb. âccae

CampyJo.stachys 1—S.W. Cape (Peninsula to

Hermanns)
Eurylohiuni 1—S.W. Cape (Riversonderend

Mts.)

Eiitliystachys 1—S.W. Cape (Franch Iloek)

Stilbe 8—S.W. Cape
XeropJana 2—S. Cape (Caledon to Rivers-

dale)

Tecopbil aeaceae

CyaneUa 8—Mainly S.W. Cape to W. Ka-

roo, Namaq., Namibia

Tliyinclaeaceae

Cryptadeuia 5—S.W. Cape
Lachnaca 25—Mainly S.W, Cape to Na-

maq., Natal

Umbclliferae

Arctopus 3—S.W. Cape to Namaq.
Annesorrhiza 8—Widespread
Chainarea 1—Widespread in South Afric'

Choritacnia l^Karoo, Kalahari
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Appendix 2. Continued

Glia 1—S.W. Cape
Hermas 6—S.W. Cape
Hcteroptiles 1—S.W. Cape to Natal

Marlothiella 1—Namib Desert

Phlyctidocarpa 1—N, Namibia
Polenmnnia 3—S.W. Cape to Natal

Rhyticarptis 3—S.W. Cape to E. Cape
Sonderina 5—S.W. Cape to Namibia, Natal

ThunhergieUa 1—S.W. Cape

Velloziaceae

Talbotia 1—E. Tvl., Natal

Zygophyllaceae

Augea 1—Namaq., Karoo
Neoleuderitzia 1—S. Namibia
Sistjndite 1—Namaq. to S. Namibia

Appendix 3

Checklist of genera of seed plants shared between tropical Africa (-S. Arabia) and
southern Africa. Asterisk indicates genera with very limited ranges outside southern Africa.

Acanthaceae
Angkalanthus
Crahbea
Duosperma
Macrorungia
Megalochlamys
Ruelliopsis

Ruspolia

Ruttya
Sclerochiton

Aizoaceae
*Aizoanthemum
Delosperma (also Reunion)

Galenia

Hypertelis

^Pharnaceum
*Psammotropha
*Psilocaulon

Tribulocarpus

Alismataceae

Burnatia

Amaranthaceae
Achyropsis

Centema
Centemopsis
Cyphocarpa

*Her7nbstaedtia

Marcelliopsis

Nelsia

Pandidka
Sericocoma

Amarylllidaceae

Atnmocharis

Boophone
Brunsvigia

Cijrtanthus

Scadoxus
Anacardiaceae
*Harpephyllu7n

Ozoroa

Annonaccae
Monodora

Apocynaceae
Acokanthera
Adenimn
DiplocJiynchus

Ephippiocarpa

Araceae

Gonatopus
Stylochiton

*Zamioculcas
Zantedeschia

Araliaceae

Cussonia

Asclepiadaceae

Curroria

Diivalia

Echidnopsis

Fockea
Huernia
Kanahia
Mondia
Orbea
^Orbiopsis

Pachycarpus
^Pachycymhium
Pentarrhinurn

Periglossum

Piaranthus

Raphionacne
Schizoglossum

Sphaerocodon
Stapelia

Stigmatorhynchus

Stomatostem:ia

Tacazzea

Tavaresia

Tenaris

Xysmalobium

Balanophoraceae

Sarcophyte

Bignoniaceae

*Catophractes

Kigelia

'^Podranea

Tccomaria

Boraginaceae

Wellstedia

Canellaceae

Warburgia
Campanulaceae

Cyphia
Monopsis

Capparaceae
*Bac]i7nannia

Cladostemon
Caryophyllaceae

Krauseola

Celastraceae

Allocassine

Catha

*Piitterlickia

Pterocelastrus

Chenopodiaceac
Lophiocarpus

Combretaceae
Pteleopsis

Compositae
Arctotheca

Arctotis

AHemesiopsis
Berkheya
Bothriocline

Calostephane

ChrysantJiemoides

'^Chnjsocoma

Denekia
*Di7norphotheca

Eriocephaltis
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Appendix 3. Continued

Erlangea

Euryops
Felicia

Gazania
Geigeria

Gerhera
Gongrothamniis
Haplocarpha
Hirpicium

Kleinia

*Leontonyx
Lopholaena
Macowania
Nicolasia

*Othonna
^Pechuel-loeschea

Pentzia

Plciotaxis

Pteronia

Schistosiephium

'^'Sphaeroclinuni

Stomatanthes

Tarchonanthus
Ursinia

Convohailaccae
Astripomoea

Falkia

Cornaceae
*Curtisia

Crussulaceae

Cotyledon
Cucurbitaceae

Acanthosicyos

Gcrrardunthus

Trochomeria

Cupressaceae
Widdringtonia

Cyperaceae
Ficinia

Dipterocarpaceae

Monotes
Ebenaceae

Euclea
Ericaceae

Blaeria

Ericinella

Eiythroxylaceae

Nectaropetalum

Escalloniaceae

Choristylis

Euphorbiaceae
*Adenocline

Cavacoa
Clutia

Erythrococca

Heywoodia
Leidesia

Monndenium

Pseudolachnostylis

Pterococcus

Ricinodeiulron

Spirostachys

Synadenium
Flacourtiaccae

Gerrardina

Kiggelaria

Oncoba
Rawsonia
Trimeria

Xylotheca

Geraniaceae

"^Sarcocaidon

Gramineae
Beckeropsis

Bewsia
Cleistachne

Cymbosctaria

Cypholepis

Danthoniopsis

Diheteropogon
Dinebra
Ehrharta

Elymandm
Entolasia

Entoplocamia
Fingerhuthia

'^Heterocarpha

Lintonia

Megaloprotachne

Melinis

Miscanthidium
Monclytrum
Monocymbium
Odontelytrum
Odyssea
Oryzidium
Oxytenanthera
Pogonarthria

Rendlia

Sartidia

Schmidtia

Stiburus

Stereochlacna

Streblochaete

Styppeiochloa

Urelytrum
Urochloa

Hamamelidaceae
Trichocladus

lUecebraceae

Pollichia

Iridaceae

Anomatheca
Babiana
Crocosmia
Dierama

Ferraria
Hesperantha

Lapeirousia

Moraea
Oenostachys
Radinosiphon

Schizostylis

Tritonia

Labiatae

Acrotome
Aeolanthus

Becium
Englerastrum

Hemizygia
Holostylon

Hoslundia

Iboza

Tinnea
Leguminosae
*Adenolobiis

Amblygonocarpus
Baikiaea

Bolusia

Bolusanthus

Brachystegia

Biirkea

Colophospermum

Craibia

Dichilus

Elephantorrhiza

Julbernardia

Lablab
Lessertia

Neoraiitanenia

Otoptera

Ptycholobium

Requienia

*Schotia

Tylosema
Xeroderris

Lcmnaceae
Pseudowolffia

Liliaceae

Albuca
*Behnia
*Bowiea
Bulbine

'^Camptorrhiza

Drimiopsis

Eriospermum
*Eucomts
*Haworthia
Littonia

Omithoglossum
Pseudogaltonla

Schizobasis

Trachyandra
Tulbaghia
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Ari>ENi>ix 3. Continued

Loganiaceae

*Gomphosfiguia

Lorantliaceae

*Actin<inthella

Erianthcmum
Odontella

"^Pedistylis

Flicosepahis

Tapinanthus

*Tiegheinia

^Vanxvyliia

Lytliraceae

*Galpinia

Ilionanthera

Malpighiaccae

Triaspis

Melastomataceae
Dissotis

Melastoinastrum

Meliaceae
*E)itandroj)hragma

Fscudohcrsama
MeliantKaceae

Bersaimi

Menispeniiacoae
Epinctrum

Montiniaceae

^Montinia

Moraceae
Cardiogtjnc

Musaceae
Strclltzia

Monimiaceac
Xijmalos

Myrtaceae
Uctcwpijxis

Olixiiaceae

Olinia

Orchidaccae
Ansellia

Bolusiella

Bonatea
Ccntrostigma
Cystorchis

Dia})lia7iant]ie

llcrschelia

Ilolothrix

Mtjstacidiuni

Ncohohisia

Ftcnjgodhini

Rongacris

Schizochilus

Stawalottis

Passifloraceae

Basananthe
Schlechtcrina

Pediaceae

Ceratothcca

Dicerocanjum
iloluhia

Ilarpagophytum
Plcurodiscus

Rogcria

Sesamothamntis

Plnmbaginaceac
Dyerophytnm

Podostemacvae
Leiothylax

Sphacwtliylax

Pol>'galaccae

MuraJtia

Portnlacaceae

Ceraria

Proteaceae

"^'Lcucospcnninn

Protea

Plaerox}'laceae

Ptaeroxylon

Raniinculaceae

Knoxvltonia

Rosaceae

CUffortia

*Leiicosidca

Rubiaceae
Amphiaama
Ancylanihus

Conostoniiiim

Cwssoptcryx
Fadogia

Ferretia

Ilcinsia

Kraussia

Lagynias

Lcptactinia
Mitrocarpnin

Mitrioatignui

Ncorosca

Oxyanthus
Fachysiignm
Fcnianisia

FlcctronicUa

Fgymacothamnus
Rotlunannia

I'apiphyllum

Vangueriopsis

Zygoon

Rutaceae

Calodcndnim
Citropsis

Oricia

Toddaliopsis

Santalaceae

Colpoon
Osyridiocarptis

Sapindaceae

Blighia

Fancoviii

Pappea
Sapotaccae

Bequaertiodendro7i

Inhawhanella

Vitellariopsis

Scrophulariaceae

Aptosimum
*Anastrahe

Buttonia

Cycninm
Freylinia

Cerardi'nia

IHernia

Ihjsanthes

Manidca
Neniesia

Peliostomuni

Stcmodiopsis

Sutera

Zaluzian,sl<ya

Selaginaceae

Selago

Siiuaroubaccae

Kirkia

Sterculiaceao

Cola

Tocophilacaccae

Wallcria

Thymelaeaccac
"^Passerina

Struthiola

Turneraceae
Streptopelalum

Tricliccras

Umbelliferac

Alepidia

Lefcburea

Steganotaenia

Wclwitschiaceae
"^'Weltmtsehia

Zamiaceae

Encephalartos



SOME ASPECTS OF THE PHYTOGEOGRAPHY OF
TROPIGAL AFRICA'

J. P. M. Brenan-

Ahstract

The area covered follows political boundaries and amounts to just over 20,000,000 km^

The flora is estimated at about 30,000 species and 2,497 genera. The phytogeographical

affinities of the famihes and genera arc analyzed and discussed, as is the comparative poverty

of the flora. The main phytogeographical regions and domains are briefly described. The

phytogeography and endemism of the rain forest flora are analyzed and discussed and some

comparison is made with the savanna. The distribution of Indigofera species is analyzed and

conclusions drawn. An attempt is made to discuss and assess the endemism at specific and

generic levels shown by each country in the area, with representative examples and notes on

areas of special interest. Especially high concentrations are shown in Cameroon and Gabon,

Zaire, Ethiopia, Somalia, Tanzania, and Angola. A preliminary map is given to show relative

densities of endemism.

Africa has many features in its plant life and elsewhere that combine to

make the continent outstanding if not unique among other tropical landmasses.

However, these features are not at first sight obvious: the general shape of

Africa there are no

great mountain masses to compare with the Andes or Himalayas, and its highest

peak, KiUmanjaro, is an isolated volcanic cone that would be no more than "a

considerable protuberance" in those great ranges; the flora is not especially rich,

often more noteworthy for its poverty. Yet its fascination is peren-deed

nial, and not without cause did Richards (1973) entitle a paper "Africa, the

'Odd Man Out'."

Poverty and change are perhaps too often the keynotes. Almost everywhere

evidence of change is only too obvious : relics of forest disappearing in a sea of

grass; senile trees without offspring on the edge of semidesert; lean and hungry

livestock pursuing the retreating remains of grazing. Sometimes the pace is

slower; only occasionally is ecological change for the better. The remarkable

pictorial record of Shantz & Turner ( 1958 ) is often revealing. The flora itself

and its distribution constantly show evidence of gigantic and destructive cli-

matic changes in the past—evidence in the form of floristic poverty, spectacular
',

4
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would, however, also like to express my thanks especially to Mr. P. S. Green, Deputy Director
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this paper.
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distr

about

parated The

seem the only possible explanation of many of today's problems.
Especially during the last fifty years, investigation of the flora and vegeta-

tion of Africa, both in the field and the herbarium, has been intense. Numerous
countries have participated, and that this research has been carried out in a

due

airy

I'Etude Taxonomique de la Flore d'Afrique Tropicale (A.E.T.F.A.T.), still flour-

ishing and with a scientific message as relevant today as when it started.

Although very much still remains to be done and many areas are still poorly
explored botanically or even quite unknown, nevertheless Africa must now rank
among the comparatively better known tropical land-areas in terms of flora

and vegetation.

Few attempts, however, have been made to assess or analyze the flora as a
whole. The available knowledge of the taxonomy and distribution of the Afri-

can flora is now probably sufficient, although much of it is still unpublished,
to allow assessments to be made of its size and richness; of its geographical
affinities; of its endemism; and even of the distribution of endemism in relation

to phytogeographical regions and countries. The speed of change in the vege-
tation of Africa is accelerating rather than diminishing, and the urgency for

action over conservation has become even more acute since the publication of
the proceedings of the A.E.T.F.A.T. Symposium held in Uppsala in 1966 on the
Conservation of Vegetation in Africa South of the Sahara ( Hedberg & Hedberg,
1968). In the present paper, with its manifest omissions and imperfections, an
attempt is made to discuss and analyze some of these features of the African
flora, in the hope that in the future a more complete general assessment may
become feasible.

Boundaries of Area

the
boundar

So
much of the available data are based on areas demarcated by political rather
than biological or climatic boundaries, that it seemed necessary to accept this

situation. Accordingly, discussion took place vidth my cocontributors to this

Symposium, Dr. P. Goldblatt of the Missouri Botanical Garden and Professor P.

Quezel of the Universite de Droit, d'Economie et des Sciences d'Aix-Marseille,

to determine the working boundaries to the south and north respectively.

To the south, all countries to the south of Angola, Zambia, Rhodesia, and
Mozambique are covered by Dr. Goldblatt's paper. To the north, Professor

Quezel deals with all territories to the north of Senegal, Mali, Niger, Chad,
and Sudan. The only predominantly tropical country thus excluded is Mauri-
tania in the north. The total area covered is just under 20,000,000 km^ ( 7,700,000
mi*-).
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Size and Poverty of the Tropical African Flora

^e poverty of the tropical African flora has repeatedly been noted

ls, for example, Mildbraed (1922: 103). A recent more detailed

Africa

graphically an "odd man out" in comparison

of the world. He considers

Africa

comparable tropical areas,

African species, and

(3) The poverty (or absence) in tropical Africa of certain plant groups.

Let us deal more fully with each of these three points:

In assessing the relative poverty of the tropical African flora one encounters

as a major obstacle a corresponding poverty of reliable statistics! Good (1974:

170) has been bold enough to estimate the total number of species in the tropical

African flora at 30,000. Some regional estimates of numbers of species have also

been made (Table 1).

On a basis of the approximate expected degree of endemism and of the num-

ber of species still to be discovered, Good's estimate is probably not far off the

true total. It should not be forgotten that modern critical taxonomy tends to

reduce numbers of specie

African flora is still very

lore than it adds. However, the

lown. Leonard (1975) pointed

Africa (including Madagascar)

from 1953-1973, nearlv one per dav!

do

world?

000 for the Flora Malesiarm

000 for the Malay
»/ West Tropical Af

Good (1974: 170) estimates the total for Brazil as 40,000 and for India, Pakistan

and Burma at 20,000, and on a basis of these and other figures considers that

the species density for tropical Africa is much lower than for tropical America

and regions of tropical Asia. The species density figure is obtained by dividing

the area of a given region in square miles into the number of species occurring

in that region.

It is also significant to compare the tropical African figures quoted above

with those for Madagascar and Southern Africa. The specific richness of both

these areas is much greater than for any comparable area of tropical Africa.

The frequency with which species in tropical Africa show wide geographical

ranges is famihar to those who have worked on the botany of this region, but it

is difficult to obtain statistics. Hepper (1965) analyzing the affinities of the Flora

of West Tropical Africa, did a sample analysis of 2,000 species (out of a total

of just over 7,000). The result showed that more than 80% were endemic to

tropical Africa as a whole, 37% to the area of the Flora of West Tropical Africa,

viddespread in Africa (including 1-2% reaching Madag
i/ Trop

Africa (Brenan, 1959) shows 9 to reach Egypt or Asia, 12 to reach
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Table 1. Regional estimates of numbers of species in tropical and South Africa and
Madagascar.

iVrea of Flora of Tropical East Africa (Kenya, Uganda, Tanzania) (Milne-Red-
head, 1971; PolhiU, 1976)

Area of Flora Zamhcsiaca (Zambia, Rhodesia, Malawi, Mozambique, Botswana)
(Exell, 1971)

10-11,000

6,000
Ethiopia and Somalia (Jardin Botanique National de Belgique, 1976) 6,323
Cameroon (Letouzey, 1976)
Area of Flora of West Tropical Africa (Hepper, 1976)
Zaire ( Leonard, 1971

)

Madagascar ( Keraudren-Aymonin, 1976)
Southern Africa ( South Africa, Lesotho, Swaziland, South West Africa and

6,500

7,072

10,000

8,200

Botswana) (Killick, 1976)
(Goldblatt, this symposium)

17,000

18,532

West Africa, 17 to reach South Africa, and 33 more or less widespread in eastern

Africa. White (1965) in a study of the phytogeography of the woodlands of

the Sudano-Zambezian Region found 79 out of 426 tree species common to

West Africa and Zambia. Numerous similar wide distributions of Sudano-Zam-

bezian and Saharo-Sindian Region species are given in the fine series of maps
pubHshed by Lebrun (1977). It would be easy to multiply further examples.

The poverty in or complete absence from tropical Africa of many plant

groups, which from their distribution elsewhere might be expected to be well

represented in Africa, is striking. There are certain families, for example, which
might well be expected but which are quite absent, notably Magnoliaceae,

Fagaceae, and Symplocaceae, A fuller discussion will be found in Aubreville

(1955). Some examples follow, from Brenan (1954), of families much more
poorly represented than they should be:

Theaceae. 3 genera in tropical Africa, 2 of them endemic. Far better repre-

sented, both in numbers of genera and sj)ecies, in Asia and America. Ternstroe-

mia, for example, has 2 out of 100 species in Africa.

Myrtaceae. Very richly represented in Asia and America. In tropical Africa

only 2 nonendemic genera. Eugenia has about 1,0(X) species of which probably

not more than 50-60 occur in Africa.

Melastomataceae. Much more numerous in Asia and especially America
than in Africa.

Araliaceae. 2-3 genera in tropical Africa, out of 55. Much more numerous
in America and Asia.

Monimiaceae. 1 genus in tropical Africa out of about 20.

Lauraceae. One of the large tropical families with 32 genera and 2,000-

2,500 species, mainly in Asia and Brazil. In tropical Africa 5 genera and perhaps

50 species.

Palmae. Moore (1973) gives instructive figures:

Africa, Europe, Arabia 17 genera, 117 species

Madagascar, Mascarene Islands, Seychelles 29 genera, 132 species

South America

Eastern Tropics

64 genera, 837 species

97 genera, 1,385 species
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It is noteworthy that palms, often thought of as ahnost "indicator plants" of the

Africa Their

frequency is due to large numbers of individuals of few species. This goes with

some very wide distributions in tropical Africa, e.g., Phoenix reclinata (Senegal

and Kenya to South Africa), Ilyphaene thehaica (Senegal to Arabia), Borassus

aethiopum (widely spread), Calamus deerratus, etc. The paucity of genera and

species is certainly not due to lack of suitable habitats now.

Other examples of families and genera unexpectedly poorly represented in

Africa would not be hard to find. We
mannia

sented elsewhere. It is relevant that African poverty is not confined to plants.

Amadon (1973) made a comparison between the avifaunas of the Congo and

Amazon forests and concluded that bird diversity in the Congo forest is at any

one locality usually well below that of Amazonia.

What are the reasons for this biotic poverty in tro^Dical Africa? The problem

has been discussed by Raven & Axehod (1974: 607-608) who bring together

various likely factors:

( 1 ) Past elimination of taxa by drought.

(2) Major increases in altitude, particularly since the Miocene, accompa-

nied by a cooler and drier climate.

(3) The development of the cold Benguella Current, bringing a drier cli-

mate to the West African coast.

(4) Major fluctuations in Quaternary cHmate, causing corresponding fluc-

tuations in forest areas.

Mad
Africa

me

before the violent changes mentioned above took effect. In this way the rela-

tive richness of the Indian Ocean islands in, e.g., Palmae is explicable, as also

the remarkable links between Madagascar and East Africa with America, e.g.,

Trigoniaceae, Rheedia, OpJonia, and the remarkable Hi

link discussed by Langenheim (1973).

In this way too the wide disjunctions both at the generic and specific levels

between East and West Africa become explicable. For example, the genus

Coleotrype with one species in West Africa, Zaire and Uganda, a second in

Mozambique and Natal, and others in Madagascar; and the extraordinarily dis-

continuous distribution of Mansonia (Chatterjee & Brenan, 1950), with gaps

between Cameroon and Tanzania, and between Tanzania and Assam and Burma

(Fig. 1).

After many years' work on the flora of tropical Africa, I am left most strongly

with the impression that drastic climatic changes in the past are the only means

of explaining distributions that by their discontinuity and unpredictability are a

constant warning against the over hasty formulation of theories to explain them!

Phytogeographical Regions of Africa

As knowledge has increased about the distribution within the tropics of

Africa of plant species and the types of vegetation they compose, various at-
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Figure 1. Afro-Asian disjunction.

1. M. altissinia,—2. M. nympJiacifoIia.-

( After Chatterjec & Brcnan, 1950.)

Distribution of the genus Mansonia (Stercnliaceae)

:

3. M. cUalonianthera,—4. M. dipikae.—5. M. gagei.

tempts have been made to define phytogcographical regions within tropieal

Africa and to arrange them schematically. It is not necessary to describe and
discuss these schemes in detail here. A recent summary has been given by
Schnell (1976: vol. 3: 47-60). Although Good (1974) in his excellent book on
the geography of flowering plants divided Africa, with the rest of the world, into

floristic regions, his scheme has been justly criticized by Schnell (1976: vol. 3:

58) on the grounds that it takes too little account of the general ecology and
fails to give due prominence to disjunct regions Hnked with higher altitudes.

One of the most recent schemes, and the one accepted here, is set out by
Wickens (1976: 40-48), but as he states, it is itself based on two earlier works

(White, 1965; Chapman & White, 1970).

Wickens, dealins with the wliole of Air ecognized nine regions, of which
five are represented in the area dealt with here. Three of the regions are them-

selves subdivided into domains (Figs. 2, 3). A brief summary of the regions

and domains may be helpful.

1. SUDANO-ZAMBEZIAN REGION

This region corresponds to the tropical savanna and is by far the largest in

tropical Africa, extending both north and south of the equator, but physically

continuous only by a comparatively narrow isthmus in east Africa.
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Figure Phytogeographical regions and domains of Africa. Wickens

To the north it is bounded by the deserts or semideserts of the Saharo-Sindian

Region (No. 5). In its central part it embraces towards the west the great forest

area of the Guineo-Congo Region (No. 2). To the south it is bounded by South

cussed here).

reflected

range of vegetation types from poor thorn scrub to quite rich deciduous wood-

land. There are very few end families. Although Wickens (1976: 40)
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ACACIA SIEBERANA ACACU PENTAGONA

.^-,..v

CERASTIUM OCTANDRUM CORNULACA MONACANTHA

Ficui\E 3. Diagrams of some representative distril)ution patterns of tropical African
plant species.—A. Acacia sieherana of tlie Sudano-Zambezian Region; note outlying area in
Angola.—B. Acacia pentagoiia, mainly in tlie Guineo-Congo Region, but also occurring in
forest outliers elsewhere. C. Cerastium ociandmm of the Afromontane Region, showing typi-
cal disjunctions corresponding to mountain areas.—D. Cormdaca moiuicantha of tlie Saharo-
Sindian Region, with typical extensions to Arabia and eastwards. (A & C after Wickens
1976, D after Lebrun, 1977.)

implies that there are few endemic genera, the evidence indicates that this may
not be true. It is certain that there are a large number of endemic species and
that some genera (e.g.

f' Some
of the more characteristic genera will be mentioned under the component do-
mains, using many of those cited by Wickens (1976). The flora of the region
as a whole is discussed more fully on pp. 456-459.
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(a) Sahelian Domain.—From Mauritania and Senegal on the Atlantic to the

Red Sea coast of the Sudan Republic, forming a belt bounded on the north by

the Indo-Turanian Region. Certain widespread species of Acacia, A. Senegal, A.

seijal, and A. nubica, are characteristic, as is the absence of Terminalia. White

(1965: 657) remarks that it does not have a distinctive woody flora and that in

West Africa
distributed

the Oriental Domain ( here called Afroriental )

.

(b) Sudanian Domain.—From Senegal to the Sudan Republic (Ethiopian

frontier). This domain forms a rather wider belt than the last, by which it is

bordered to the north; to the south it passes into the Guineo-Congo Region.

White (1965: 662) states that most woody species of this domain have wide dis-

tributions and that there are no well-defined restricted areas of endemism. Char-

acteristic species of this domain are Isoberlinia doka and Khaija senegalensis.

(c) Afroriental Domain.—In contrast to the Sahelian and Sudanian domains,

this area is floristically much richer. Wickens (1976: 41) cites five endemic

genera, but this is very far from a complete tally. Certain genera show high

Combretiim, the cactiform Euphorbiae,
— ^- J ^^ y f m -

Grewia, etc.

(d) South Arabian Donwin.—Apparendy an impoverished extension of the

Afroriental Domain, extending into southwestern and southern Arabia. It is

little known, and to be noted but not further discussed here.

(e) Zambezian Domain.—This comprises the remainder of the Sudano-Zam-

bezian Region lying to the south of the Afroriental Domain. It is floristically

rich and characterized by such genera as Brachystegia,

ora

Julbernardia

Colophosp

2. GUINEO-CONGO REGION

This region represents the main evergreen or partly evergreen forests of

Africa, extending southwards to Angola and eastwards to Ruwenzori. There are

C,,»v,:l;^£. r,„A r, V»;<t1t m-nnf^rfion nf cTp-nprin endomism. How-mic

ever, in general prolific speciation is absent.

Three domains are recognized.

(a) Guinea Dommn.—Extending along the northern coast of the Gulf of

Guinea from Gambia to central Nigeria. Poor in endemism compared with (b)

the Congo Domain.

(b) Congo Donuiin.—From eastern Nigeria to Angola and the Congo. The

richest area in endemism.

(c) Usambara-Zululand Domain.—The scattered relics of rain forest along

or near the eastern coast of Africa, extending from southern Kenya southwards

into South Africa. This is the most distinct of the three domains, now very lim-

ited in area, but with a high degree of specific endemism, becoming gradually

impoverished southwards.

It is proposed to discuss the relationships of the forest flora of tropical Africa

in a separate section (pp. 451-456).
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3. AFROMONTANE REGION

Montane Forest a

dtropical African mountain regions,

from the map, this region is widespread and notably disjunct, with strong con-
centrations in eastern Africa, but dispersed elsewhere southwards to Malawi
and westwards to Cameroon and other parts of West Africa.

Characteristic species are: Juniperus procera, Podocarpus milanjianus, Olea
africana, Prunus africana, Hagenia ahyssinica, and Hypericum hnceolatum in
the montane forest; species of Philippia, Erica, Stoebe kilimaruhcharica, and
Adenocarpus mannii in the ericaceous zone. Although widespread, this region is

not floristically rich and is floristically strikingly uniform.

No general analysis of the tropical African montane flora has been published.
Morton ( 1972 ) analyzed the West African montane flora. Of 718 montane spe-
cies, 47% are West African endemics, and 53% occur also elsewhere, especially
on the mountains of East and central Africa. The latter are thus nearly all strik-

ingly disjunct in distribution, a general feature of the flora of the African moun-
tains. Ayodele Cole (1974) gives some useful lists of endemics. A general dis-

cussion of the montane forest plants of Africa is civen bv Hamilton n976^.

4. AFROALPINE REGION

This is the zone above the Ericaceous belt of the Afromontane Region. It is

Senecio

withcies of Alchemilla, and tufted grassland. It is floristically poor, though
visually striking components, and is strongly endemic, particularly at the spe-
cies level.

eastern Africa, from Ethiopia
to Tanzania. Mountain
probably to suggest an Afroalpine belt, there is no indication of its development
there.

A systematic analysis of the species inhabiting the Afroalpine Region was
given by Hedberg (1957). Later refinements (Hedberg, 1965, 1969) resulted
in a total of only 278 species, which he analyzed according to their phytogeo-
graphical affinities. However, no less than 81% of the total are endemic to the
high mountains of East Africa. The flora appears to be ancient and of very
mixed derivation, both local and distant, from the Cape to Europe and the
Himalayas.

Clayton (1976) analyzed the chorology of African montane grasses and
found the maximum concentration of single-station endemics (6) in Ethiopia,
with surprisingly few elsewhere. A radial movement of species from an Ethi-
opian reservoir was suggested. Certainly the linkages between ecologically iso-

with
Mountain

5. SAHARO-SINDIAN REGION

Morocco
barely represented in tropical Africa except along the northernmost fringe of
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the area. The climate is harsh, with high but often extremely fluctuating tem-

peratures, and low erratic rainfall. The flora is poor and scanty. Wickens (1976:

46) estimates it as only about 1,500 species in all. Endemism is low, indeed

almost nonexistent at the family level. Characteristic species include Calotropis

procera, Salvadora persica, Panicum turgidum, etc.

Analysis of Endemism and Geographical Affinities of Families

In order to analyze the endemism and geographical affinities of the flower-

ing plant families of tropical Africa, a survey was made, using as a basis Willis's

(1973) well-known Dictionary, ed. 8. Although some may maintain that the

family limits have been defined rather narrowly, nevertheless for the present

purpose this has certain advantages, and the work as a whole is valuable as a

recent recension of families as critically viewed by a single taxonomist.

Let us first review those families endemic to continental tropical Africa.

There are nine: Barbeyaceae, Dioncophyllaceae, Hoplestigmataceae, Huaceae,

Medusandraceae, Napoleonaeaceae, Octoknemaceae, Pentadiplandraceae, and

Scytopetalaceae.

All the above are strictly endemic, except that Barbeyaceae just reaches adja-

cent Arabia, though otherwise confined to northeastern tropical Africa—a region

well known to be a center of endemism of genera and species.

All the other eight are nearly or quite restricted to the Guineo-Congo Region

of tropical Africa and are predominantly inhabitants of the rain forest. Napo-

leonaeaceae (sometimes considered as part of Lecythidaceae) is entirely a for-

est family, except for Napoleona gossweileri, a tiny suffrutex of the Kalahari

Sand savanna in Angola and Zambia—surely an adapted relic and a pointer to

drastic climatic changes in the past.

The families are all quite small, the largest being Scytopetalaceae and Napo-

leonaeaceae, with 5 genera and 20 species, and 2 genera and 18 species respec-

tively. Perhaps this again is indicative of the low level of speciation already

noted in the Guineo-Congo Region.

It is instructive to widen the survey of families to cover those occurring in

tropical Africa, but restricted to the continent as a whole. Four additional fami-

lies occur both in tropical and South Africa, but not elsewhere: Kirkiaceae, Meli-

anthaceae, Oliniaceae, and Wellstediaceae.

Of these families only Mehanthaceae occurs in West Africa where it is rep-

resented by the genus Bersama, a taxonomically difficult genus still apparently

actively evolving and probably a recent element in the rain forest. The others

are represented in eastern tropical Africa, with the Wellstediaceae disjunct be-

tween southwestern and northeastern Africa, where it extends to Socotra.

Certain families are restricted to Africa and Madagascar:

Androstachyaceae : S.E. tropical Africa (extending to Natal) and Mad-

agascar

Montiniaceae : E. tropical and S.W. Africa and Madagascar

Myrothamnaceae : E. tropical, South Africa and Madagascar

Ptaeroxylaceae : E. and S. tropical, South Africa, and Madagascar
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Uapacaceae : Tropical Africa and Madagascar

Hydrostachyaceae : Tropical and South Africa and Madagascar

All the families so far discussed are small The lamest are Uanacace;

tachy

nd

Of
and

only one, Uai^acaceae, occurs in West Africa, but in Guinea savanna, not rain

forest.

These distributions emphasize the separation of the West African rain-forest

flora from both South Africa and Madagascar. Cola (Sterculiaccae), perhaps

the largest mainly rain-forest genus in tropical Africa with 125-150 species, is

absent from Madagascar. Conversely there is positive evidence of closer links

at the family level between Madagascar and East Africa.

Using again the evidence of Willis (1973) there are 14 famihes endemic to

South Africa and 13 to Madagascar. Both groups are thus considerably larger

than the group of families endemic to tropical Africa, and underline the richness

of the flora of these two regions, or perhax^s rather the poverty of the tropical

African flora.

b

African/A

bet

and either America or Asia. Twelve families are

African/Asian. At the family level there is no greii

two groups; at the generic level there emphatically is.

It is instructive to tabulate these results together and compare them with
some derived from other parts of the world as in Table 2.

Analysis of Endemism and Geographical Affinities of Genera

As careful data on geographical distribution are given for each genus in

Willis's (1973) Dictionary of the Flowering Plants and Ferns, ed. 8, I did a

survey of all tropical African genera, using the information in that work supple-

mented by personal knowledge. This gave the following results: a total of the

genera occurring in tropical Africa; a total of the genera endemic to tropical

Africa; genera confined to tropical and South Africa; genera confined to Africa

and Madagascar; American/tropical African genera; Asian/tropical African gen-

era; and others. It was possible to subdivide the endemic genera, though far

from completely or satisfactorily. In the end it was of course possible to express

the results in terms of percentages. It should be noted that the figures relate to

flowering plants only: the pteridophytes are excluded. The results are given in

Table 3.

These figures are, of course, subject to various sources of error. The concept
of genera frequently alters with increasing taxonomic knowledge, and with it,

of course, the totals in Table 3 are altered. The geographical analysis has had to

be made in very broad terms, to conform to the standard of data available. In

particular the subdivisions of the endemic tropical African genera must be
treated with caution. Both of the first two groups are likely to be augmented
from the third. However, in spite of these cautions, the figures are likely to be

sufficiently near the truth to allow various points to be made. The figures given
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Table 2. Distribution patterns and endemism of angiosperni families restricted to

Africa, South America or tropical Asia, or restricted to two of these areas.

Region

Number of

Famihes

Endemic to tropical Africa 9

Confined to tropical and South Africa 4

Confined to tropical Africa and Madagascar (and sometimes South Africa) 6
14Endemic to South Africa

Endemic to Madagascar and/or Mascarencs

Confined to tropical Africa and America
Confined to tropical Africa and Asia

Endemic to tropical Asia

Endemic to South America

13

12

9
31

34

by Good (1974: 99, 145), althougli based on different geographical areas not

too easy to equate, must clearly be modified. In most instances they appear to

be considerable underestimates.

The following points may be made on the basis of Table 3.

(1) Between one-third and one-half of the total genera are endemic to

tropical Africa, and this is the single most important element. If those also

occurring in South Africa are added, it is seen that nearly 60% of the total are

endemic to continental Africa, The uniqueness of the African flora is suffi-

ciently attested.

(2) West and central tropical Africa are richer in endemic genera than the

east and south (19.62% against 12,62%). Although the evidence is inadequate

for exact analysis, it is likely that the majority of the western and central endem-

ics are forest genera, the generic endemism outside the forest areas of West

Africa being small.

(3) The percentages of tropical African genera extending to South Africa and

Madagascar (8.81% and 7.05%) are surprisingly low proportions of the total of

tropical African genera.

(4) No less than 464 genera (18.59%) extend to Asia and/or Australia. This

element is numerically next in size to the tropical African endemic one, and is

a clear indication of the importance of the phytogeographical links between

Africa and Asia.

(5) Conversely, the tropical African/American element is small (88 genera

3.52%).

(6) The relative significance of the pantropical and temperate elements is

noteworthy.

It may be instructive to compare the figures given in Table 3 to those in

Table 4 giving some parallel percentages obtained from a separate study of the

geographical relationships of the genera of Leguminosae occurring in tropical

Africa (Brenan, 1965).

The similarity between the proportions in Table 4 and

striking. The tropical African-Madagascan element is consi

and

tions of a number of genera in the Pai)ilionioideae.
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Table 3, Distrilnition patterns of tropical African genera. Total number of genera
occurring in tropical Africa: 2,497 (lOO^c?).

Region

Endemic to tropical Africa

W. and central tropical Africa

E. and S. tropical Africa

General or unspecified

Endemic to tropical and South Africa

Endemic to tropical Africa and Madagascar
(witli sometimes South Africa)

Restricted to tropical Africa and Asia

(phis sometimes South Africa)

Restricted to tropical Africa, Asia and Australia

or tropical Africa and Australia alone

Restricted to tropical Africa and America
Pantropical

Mainly temperate but occurring in tropical Africa

Total

Genera

1,081

490
315
276

220

176

351

113

88
303
148

Percentage

43.33

19.62

12.62

11.05

8.81

15.86

7.05

14.06

18.59

4.53

3.52

12.13

5.92

This is perhaps a convenient place to discuss more fully the relative impor-

tance of the links with America and Africa. The analysis of family distributions

(Table 2) shows that at this level there is little significant difference numerically

between the two elements, but at the generic level the balance is very strongly

weighted in favor of Asia. Thorne (1973) has analyzed the floristic relation-

ships between Africa and tropical America and has carefully tabulated the fami-

lies and genera in common. His total of 111 African/American genera is higher

than the 88 given here, because he takes Africa in a wide sense, including

South Africa, Madagascar, and the Mascarenes. As Thorne states, the floristic

links between trof)ical Africa and tropical America are undeniable, and some
are spectacular (Fig. 4). The occurrence in Africa of Pitcairnia feliciana (Brome-

liaceae), Kissenia (Loasaceae), ErismadeJphiis (Vochysiaceae), MaschalocephaJus

(Rapateaceae), Sacoglottis (Humiriaceae), Matjaca haumn (Mayacaceae), Ctj-

licomorpha (Caricaceae), etc., have attracted wide and justified attention.

However, Thorne draws attention, quite justly, to the absences as well as the

presences, and tabulates (p. 35) a considerable number of large or very large

African and American genera which might have been expected to occur in

both continents, but do not. As he says, this is a factor which must be consid-

Table 4. Distribution patterns and proportions of genera of Legiuninosac occurring in

tropical Africa. Total number of genera: 229.

Region

Endemic to tropical Africa

Endemic to tropical and South Africa

Endemic to tropical Africa and Madagascar
Restricted to tropical Africa and Asia and/or Australia

Restricted to tropical Africa and America
Pantropical

Mainly temperate or Mediterranean but
occurring in tropical Africa

Total

Genera

16

4
35
10

42

Percentage

41.92

6.99

1.74

15.28

4.37

18.34

14 6.11
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Figure 4. Afro-Ameiican disjunctions. Distribution of Bronieliaceae (white area) and

of Rapateaceae (black area). The only African members of these famihes are Pitcairnia fell-

ciana and Maschalocephalus dinklagci respectively. (After Hepper, 1965.)

ered. He concludes that a comparison of the floristic Hnks between tropical

Africa, tropical America, and Asia would appear to rule out continental drift as

a valid explanation of these widely disjunct ranges, and I agree with him that

long-distance dispersal would seem quite adequate to explain the floristic rela-

tionships between tropical Africa and tropical America. A similar conclusion

was reached by Ayensu (1973), in considering the remarkable Afro-American

family Velloziaceae with 47 species in Africa, 3 in Madagascar and about 200 in

South America,

Endemism IX TiiE Tropical African Rain Forest

In 1954 I carried out a detailed study of endemism in the rain forest areas of

tropical Africa (Brenan, 1954). Since most of this has not been published and

in spite of the lapse of time, the conclusions still seem relevant and valid, some
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Table 5. Area subdivisions of the troiMcal African rain forest. Areas numbered; area-
groups indicated by letters.

A. Western: Sierra Leone-Ghana
1. Sierra Leone
2. Liberia

3. Ivory Coast

4. Ghana
B. \\Y\st and central Nigeria

5. Nigeria (west and central)

C. Cameroon, Gabon and Congo-Brazzaville

6. Nigeria ( eastern

)

7. Cameroon (northwestern) and Fernando Po (Macias Ngucma)
8. Cameroon (remainder) and Principe

9. Gabon, Equatorial Guinea, Sao Tome, Annobon
10. Cabinda
1

L

Congo-Brazza\'ille

D. Zaire

12. Zaire

E. Uganda
13. Ugandi

F. Tanzania

14. Usambaras
15. Ngurus and Ulugurus

G. Northern Forest Outliers (Republic of Guinea to Sudan Republic)
H. Southern Forest Outliers (Angola eastwards to Zambia and Rhodesia)
1. Eastern Forest Outliers [Kenya, Tanzania (except as under F), and Mozambique]

of the main ones are described here. The analysis was based entirely on a per-

sonal examination of herbarium material at the Royal Botanic Gardens, Kew,
supplemented by field experience in East and West Africa.

The rain forest area was taken in its widest sense, to include not only the

main block in West and central Africa, but also the easterly extension into

Uganda, the outlying island areas in Tanzania, and the other outlying areas

from the Republic of Guinea to the Sudan and southwards to Rhodesia and
Mozambique.

The area subdivisions, updated nomenclaturally, are listed in Table 5.

It will be seen that the total region defined corresponds (except for various

outliers) roughly to the Guinco-Congo Region, including the Usambara-Zulu-

land Domain.

Let us now discuss the results. Of 133 families present, 8 (6.01%) are

endemic to the rain forest areas as defined. Of a total of 1,121 genera, 492

(43.9%) arc endemic to the rain forest region and 629 (56.1%) nonendemic.

Among the nonendemic families, the degree of generic cndcmism varies from
0-100%. Among larger families or subfamilies with high proportions of ende-

mism are the following:

Myristicaceac

Sapotaceae

Annonaceae

Melastomataceae 16 genera 72.7%

Leguminosae—Caesalpinioideae 41 genera 67.8%

Apocynaceae 24 genera 61.5%

5 genera 100%
26 genera 83.97^

25 genera 73.2%
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Table 6. Numbers and proportions of genera endemic to the tropical African rain forest

occurring in single-numbered areas, or area-groups G, H, and I as defined in Table 5.

G,

H.

L

Area

Niunber of

Endemic Genera

Proportion of

Total Generic

Endemism in

Each Area

1. (^Sierra Leone) 1

2. ([ Liberia

)

1

3. ([ Ivory Coast

)

5

4. (
I
Ghana) 2

5. ([Nigeria, N., W. and C.) 1

6. ([Nigeria, E.) 4
7. <[Cameroon, N.W. and Fernando Po) 5
8. ([Cameroon, remainder and Principe) 26

9. 1[Gabon, Equatorial Guinea, and islands) 28

10. ([ Cabinda

)

1

11. 1[ Congo-Brazzaville

)

3
12. ([ Zaire

)

19

13. 1[ Uganda

)

14. ([ Usambaras

)

4
15. ([

Ngurus, Ulugurus

)

7
4
7

2

0.6

0.7

3.9

1.25

0.6

2.1

2.5

8.9

9.5

0.6

5.8

7.9

7.7

25.9

3.6

7.1

3.0

It should be noted that the above analysis of Sapotaceae was made at a time

when generic fragmentation in the family had not reached its present-day state.

Probably now both the number of genera and the proportion of endemism would

be higher. It is also noteworthy that none of these larger families is represented

by an outstandingly large number of endemic genera—another facet of the flo-

ristic poverty of tropical Africa referred to elsewhere. Taking only those families

possessing some proportion of endemism among their genera, the average of

endemism per family is 55.12%.

An analysis of the numbers of genera in single-numbered areas and area-

groups Gj H, and I (see Table 5) is given in Table 6.

It can be seen from these figures that areas 1^ are collectively rather poor

in endemic genera, these possessing large rain forest areas. The contrast be-

tween the two parts of Nigeria, areas 5 and 6, is noteworthy and is decidedly

confirmed by field experience. There is clearly a phytogeographical discontinu-

ity here, located somewhere between the Niger and Cross rivers. The relative

richness in endemic genera shown in Cameroon and Gabon emerges very clearly

from the above table. In each area the number of endemic genera is much
greater than that of Zaire, in spite of the much more extensive rain forest in

Zaire. This contrast is surely attributable to the effect of past climatic changes;

see Chapin (1936).

Passing to East Africa, the absence of any endemic genus in Uganda is inter-

esting in comparison with Tanzania, and suggests that the rain forest in Uganda

is no more than a depauperate eastward extension of the rain forest of eastern

Zaire. The generic endemism of the Usambaras, Ulugurus, and Ngurus in Tan-

zania is striking.
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Table 7. Analysis of endemic tropical African rain forest genera occurring in 3 or more
area-groups as defined in Table 5.

Area Groups
Nunil)er of Endemic Proportion of Total

Genera of Endemic Genera

1) ABC
2) ABCD
3) ABCDE
4) ABCDEF
5) BCD
6) BCDE
7) CDE
8) CDEF

27 5.49

54 10.97

34 6.9

17 3.45

10 2.04

3 0.61

17 3.45

6 1.22

An analysis was made of genera occiirnng in three or more area-groups (see

Table 5) and this is instructive (Table 7). Discontinuities, which are striking,

will be discussed separately below.

Out of a total of 492 endemic genera, 167 or 33.94% have widespread ranges,

in the sense adopted above. The rather high number of genera in (1), which fail

to reach Zaire, is notable (Table 7). If the total numbers of widespread endemic

genera are taken for each area-group, the following figures are obtained: A
144, B—145, C—168, D—141, E—82, F—32.

In each of the areas A-D, the totals are roughly similar, with C slightly

higher than the rest. This is in very marked contrast to the figures given in

Table 6 of narrowly endemic genera restricted to numbered areas, where area-

groups C and to a lesser extent D are very much richer in narrowly endemic
genera than other area-groups. This contrast is hard to explain. It may be that

these widespread genera represent the ancient core of a widespread tropical

African rain forest flora, which has in the course

demic

of time given rise to the

e widesnread ffenera mav
have attained their ranges more recently, through such means as effective long-

distance dispersal or abundant seed production. Both causes may well have

had their effect, though I suspect that the second may have been more signifi-

cant than the first. The prevalence of wind-dispersed emergent trees in the

Nigerian rain forest is significant, and also the importance of clearings in their

regeneration.

Mention has already been made of the discontinuities in distribution that

are a feature of the rain forest flora of tropical Africa. The analysis given in

Table 8 was made.

The first group, found in the area Sierra Leone-Ghana but absent from
western and central Nigeria, but appearing again in eastern Nigeria or other

countries to the south, is a large one with 73 genera. This discontinuity is also

found at the specific level: e.g., Cola chlamydantha, Protomegabaria rtiacro-

phylki, Thecacoris stenopetala, Pararistolochia munnii, etc. Similar examples

among mammals are given by Rosevear (1953: 35). This discontinuity is dis-

cussed by Guillaumet (1967: 145-168) and corresponds to Groups IV and V of

his "especes Sassandriennes," with 47 species discontinuous between the Ivory

Coast or Ghana and the Cameroon-Congo area. On this evidence Guillaumet
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Table 8. Discontinuities between area-groups as defined in Table 5 shown by genera

endemic to the tropical African rain forest.

Discontinuity

Number of Genera Percentage of Total

Involved of Endemic Genera

1. Between A and C
(absent from B)

2. Between A and D
3. Between A and E
4. Between A and F
5. Between A and I

6. Between C and E
7. Between C and F
8. Between C and H
9. Between C and I

10. Between D and F
11. Between D and I

73 14.63

3 0.61

1 0.20

1 0.20

1 0.20

12 2.43

9 1.83

2 0.41

10 2.04

10 2.04

11 2.24

postulates "refugia" of forest in Sierra Leone and Liberia in a past period of

arid climate.

Discontinuity 6^ involving 12 genera missing from Zaire, is probably more

apparent than real and may well reflect poor knowledge of the Zai'rian rain

forest.

The discontinuities between C and F and between D and F are important.

Although some may eventually be found in Uganda (E), the latter country is

comparatively well-known botanically. The evidence indicates that the rain

forest flora in the Usambaras, Ulugurus, and Ngurus in Tanzania has long been

isolated, showing affinities with West Africa at the generic rather than the spe-

cific level, and was probably derived from a previous rain forest flora in which

many of the widespread genera present today in Uganda and Zaire were absent.

The rain forest in F may thus represent the fragmented relics of a primitive and

formerly more widespread forest flora not clearly recognizable elsewhere in

Africa today. Moreau (1952) suggests that the eastern African lowland rain

forests may have been separated from the western at least since the mid-Pleisto-

cene, and possibly a good deal longer—a period of 500,000 years or more.

The presence of endemic species of predominantly rain forest groups in habi-

tats other than rain forest in East Africa is also evidence pointing in the same

direction, e.g., Mansonia diatomanthera (Chatterjee & Brenan, 1950), Berlinia

orientalis, and the East African species of Tessmannia (Brenan, 1967). There

are many other examples.

So far the endemic genera have been treated as units, with little or no refer-

ence to their size. An analysis shows that 231 out of the 492 endemic genera are

monotypic, 82 have two species each, 48 have three species each, and so on

in general the more species in the genus the fewer the genera become. Thus,

at the other end of the scale, there are single genera each with 25, 27, 28, 34 and

36 species; none with more. Thus, none of the genera endemic to the tropical

African rain forest region is large. Although some genera in the region may be

represented by as many as 100 species, e.g.. Cola, Rinorea, Pstjchotria, and Ficus,
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none is confined to rain forest, and all except Cola are found in other continents

than Africa.

The Savanna and Woodland Regions of Tropical Africa

The savanna and woodland areas of tropical Africa, corresponding in general

to the vast Sudano-Zambezian phytogeographical Region (Fig. 2), has unfortu-

nately not been subjected to the same detailed phytogeographical analysis as

has the Guineo-Congo rain forest Region. Of necessity, then, any general com-

ments must be tentative and subjective, liable to reexamination when the grad-

ual accumulation of evidence permits. As can be seen from the map (Fig. 2),

the continuous tracts of savanna, particularly north of the equator, are far

greater than those of any other vegetation type in Africa.

Although it is evident that there has been in the past floristic interchange

between the forest and savanna (cf. particularly the presence of species of

forest affinity in the savannas of southern Africa, e.g., Napoleona gosstoeileri,

Caloncoha suffruticosa, Sijzijgium huillense, MagnistipuJa eglandulosa) , never-

theless the "violent contrast" between the savaima and forest floras of tropical

Africa has been emphasized by Monod (1971; 377).

White (1965) studied the individual distributions of 426 Sudano-Zambezian

savanna-woodland tree species. Generic endemism was found to be slight (15%),

but specific endemism high within the region, most of the 426 species being

endemic, only 2 occurring also in the Guineo-Congo Regi(m. Both at the generic

and specific levels the relative richness of the Zambezian Domain within the

region emerges. In West Africa there are 171 species, in Zambia 334. Of the

Zambian species 34% are confined to three clearly defined centers of endemism,

the Katangan, Barotse, and Zambezi. These results for tree species are readily

paralleled in other life forms.

Although the disjunctions of distribution so obvious in the Guineo-Congo

Region have been less publicized in the Sudano-Zambezian Region, they are

there and give clear indication of climatic fluctuations and changes in the past

as severe as those affecting the rain forest. Lebrun (1971) has given and mapped
some remarkable examples of disjunction between the savanna regions of north-

ern and southern tropical Africa. De Winter (1971) has focussed attention on

the disjunctions linking the more arid areas of northern and southern Africa.

Such disjunctions, although remarkable, emphasize the basic unity of the Su-

dano-Zambezian Region. Remarkable examples of such distributional disconti-

nuities as Kissenia (South West Africa, Somalia, and Arabia) and WeJlstedia

(South West Africa, Socotra, and northeastern Africa), at first sight quite anom-

alous, fall into place against a background of numerous discontinuities, many of

them less extreme and passing into examples of more continuous distribution.

Gillett (1958) revised the genus Indigofera in tropical Africa. This genus is

represented in the Sudano-Zambezian Region of tropical Africa by numerous

species, in excess of 250, is widespread, and barely penetrates the forest areas.

Gillett set out the geography in some detail, and it therefore seemed appropriate

and useful to analyze its distribution (Table 9) in terms of its occurrence in the

various domains of the Sudano-Zambezian Region, to make an assessment of its
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Table 9. Analysis of distribution patterns of African species of Indigofera, using data

from Gillctt (1958). Total nimiber of species: 279.

Region

Non-African (or occurring only outside continental Africa)

Occurring in more than one region and not analyzed further

Confined to Guineo-Congo Region
Confined to Karroo-Namib Region
Confined to Sudano-Zambezian Region + Usambara-Zululand Domain
Region doubtful

Sudano-Zambezian Region (232)
In more than one Domain

N. and S. of Equator
N, of Equator
S. of Equator

In Sahelian Domain only

In Sudanian Domain only

Narrow endemics:

Guinea Republic
Nigeria

Sudan Republic

Central African Republic
In Afroriental Domain only

Narrow endemics:

Ethiopia

Somalia

Socotra

Kenya
Tanzania

In Usambaro-Zululand Domain only

Narrow endemics:

Tanzania
Mozambique

Zambezian DomainIn

Narrow endemics:

Zaire

Mozambique
Zambia
Rhodesia
Angola
Transvaal

only

44
13

26

3
3

1

2

5
5

2

5
12

1

6

3
1

3

1

8

2

Number of

Species

5
29
2
9

232
2

83

2
30

45-^

17

55

=^ Of the species other than narrow endemics 11 arc confined to N. of the Equator, only one to the S. and
only one occurring both N. and S.

local endemism, and to compare the savanna areas north and south of the

Equator.

A number of significant conchisions emerge from these figures.

(a) The large number of species occurring in more than one domain, and
also north and south of the Equator.

(b) The small number of species apparently confined to the Sahelian Domain.

(c) Except in the Afroriental Domain, which is a special case, 45 species

are restricted to north of the Equator, and 143 to the south.

(d) North of the Equator (except in the Afroriental Domain) narrow ende-

mism is mainly towards the west (Nigeria and Guinea), but even here the

numbers are very low compared with elsewhere in the Region.
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(e) In the Afroriental Domain, the high endemism of the "Horn of Africa**

emerges clearly. Of the 5 Kenya endemics, 4 are confined to the northeast. The

richness of Tanzania is also evident,

(f ) In the Zambezian Domain, the endemism is less than one might expect in

Zambia, but high in Angola.

Although there are obvious possible sources of error in utilizing the above

data (e.g., lapse of time and difficulty in establishing clear boundaries of re-

gions and domains), nevertheless it is unlikely that the general pattern and the

deductions drawn will be much altered. Most of the deductions can be readily

paralleled by experience of other taxonomic groups in tropical Africa. For ex-

ample, in the genus Acacia there are very few endemics indeed in the Sudanian

and Sahelian domains. Although the genus is well represented there, most of

the species are more or less widespread in tropical Africa and not infrequently

extend into Asia. The "Horn of Africa" has at least a dozen endemic species of

Acacia^ and no other part of Africa shows as many. Secondary areas of concen-

tration occur in Tanzania and in the area Rhodesia-Botswana-Mozambique-

northern Transvaal.

Further studies, both general and local, of the phytogeography of the Su-

dano-Zambezian Region of tropical Africa would be most welcome. However,

this region as well as being the largest in Africa is also I suspect considerably

more heterogeneous than the rest. It includes a wide range of vegetation types

ranging from thorn scrub and grassland to savanna and rich woodland. Further-

more the phytogeographical origins and history of these various vegetation types

may be by no means always the same. These differences are not, I think, ade-

quately reflected in the domains composing the Sudano-Zambezian Region. For

example, the Afroriental Domain includes the area of northern Kenya-Somalia-

Socotra-Ethiopia, in which are to be seen the remains of a highly endemic,

probably comparatively ancient flora very different from that of the rest of

Kenya and Tanzania, thus raising the question of whether the domain is really

a single one or whether it would be better divided.

The variety of vegetation types in the Zambezian Domain is indicated by

the works of Wild & Fernandes (1967) and Fanshawe (1969). One of the

remarkable features of this domain is the prevalence over huge areas of wood-

land or savanna woodland in which the genera Brachystegia and Julhernardia

are conspicuous or dominant—the so-called "miombo." Typically this occurs in

no other domain. Attempts have been made to parallel "miombo" in West Africa,

but at best the differences are profound.

In terms of numbers of woody species, this is the richest vegetation type in

Zambia (Fanshawe, 1969: 43), and this richness is particularly evident also in

the herb layer. Many of the local endemics so frequent in Zambia, Angola, and

southern Zaire occur in "miombo." A remarkable feature is the richness of suf-

frutices, often relatives of large trees that have adopted a habit nearer to that

of a perennial herb. Carcasson (1964) notes that the "Zambesian Zone," roughly

corresponding with the tropical part of the Zambezian Domain, is the richest

of the southern areas recognized by him in species of butterfly and that there

are numerous endemics.
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The "miombo" is linked with a relatively high rainfall (700-1,600 mm per

annum) and occurs on a plateau of about 1,000-1,500 m elevation. Fanshav^e

(1969) reproduces a map showing the hypothetical vegetation of Zambia at a

rainfall 500 mm per annum less than at present, entailing a spectacular decrease

in the present area of "miombo/* Although Fanshawe (1969: 42) states that

"miombo" woodland is a "vigorous invasive vegetation type," I have seen in

Zambia "miombo" woodland areas closely similar in their tree cover, but very

different indeed in their understory of shrubs and herbs. In fact it may be

desirable to analyze separately in terms of composition and behavior the tree

and understory layers of "miombo" woodland. An invasive tree layer may
spread over lower layers floristically and historically different.

The "miombo" stands in strong contrast to the tree savannas in which there

is a prevalence of Acacia and Comhretum, well represented in the Zambezian

Domain, usually at lower elevations and lower rainfall, but also much more

Mddespread in Africa and recognizably occurring in other regions and domains.

In the Zambezian Domain there are thus vegetation types as floristically

distinct and probably also as different in their history and origin as those in the

Afroriental Domain. In any analysis or comparison of floras or endemism it is

important that these differences are clearly recognized.

Endemism of Areas and Individual Countries

During the course of this study an attempt has been made to assess the rela-

tive richness in endemics of individual areas and countries in tropical Africa.

The areas correspond with the regional groupings of countries adopted in the

herbarium of the Royal Botanic Gardens, Kew, while the countries correspond

with the usual political boundaries. Tlie only noteworthy exception is Came-

roon. The northwestern part (corresponding to the old British Cameroons) has

been completely dealt with in the second edition of the Flora of West Tropical

Africa (Hutchinson & Dalziel, 1954-1968), while the definitive Flore du Came-

roun is still very incomplete. It has thus seemed worthwhile to treat these two

areas separately, though recognizing that they are politically one. Approximate

areas in square kilometers are given after the name of each country. I am greatly

indebted for many of the data used in this assessment to the unstinted help of

the Conservation Unit at the Royal Botanic Gardens, Kew, especially Mr. G. LI,

Lucas and Mr. John Hartshorne. Mr. Ilartshorne in particular has been respon-

sible for most of the detailed and arduous extraction of data from published

works, particularly in lOA, lOD, and Zaire.

WT:ST AFRICA: AREA OF FLORA OF WEST TROPICAL AFRICA

Analysis of the total of taxa (Hutchinson & Dalziel, 1954-1968), species and

varieties being considered as separate taxa, shows the results enumerated in

Table 10.

These figures emphasize the regional or more narrow endemism characteris-

tic of so large a proportion of the flora of tropical West Africa. The families

with the largest number of taxa endemic to one country (over 25) are as follows;
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Rubiaceae—107, Compositae—33,

Papilionaceae—52, Caesalpiniaceae—31,

Orchidaceae—48, Sterculiaceac—27,

Melastomataceae^—38, Annonaceae—-26,

Graniineae—37, Cypcraceae—25.

Euphorbiaceae—34,

In the following account totals of specific endcmism are given for each

country, i.e., species endemic to that country alone, together with some remarks

on areas of special concentration and some representative or outstanding exam-

ples. Percentages are given of the total species of the Flora of West Tropical

Africa (7,072), These will of course be much higher i£ considered as percentages

of the country floras concerned.

Senegal (200,000 km^).—26 endemic species (0.37%). Examples: Ahutilon

macropodum, Acahjpha senegalensis, Berhautia senegalensis, Cyperus lateriticus,

Eriocaulon inundatum, Lauremhergia villosa, Rhtjiichosia aJhiflora, Salicornia

senegalensis, S. praecox, Venionia hamhiloremis. Note tlie absence of forest

genera and predominance of herbs. Berhaiitia is apparently an endemic genus.

Clayton & licppcr (1974) identify "Senegal/Mali" as a center of endcmism for

West African grasses.

Gambia (10,700 km^).-—One endemic species, Rhinopterys specfahilis.

Guinea-Bissau (36,100 km'-).—Apparently no endemism at the specific level.

Guinea Republic (250,000 km-).—88 endemic species (1.24%), Examples:

Adamea stenocarpa, Cailliella praerupticola, Djaloniella ypsilostyla, Fleurydora

felidSy Guyonia tenella, Impatiens bennae, Pitcairnia feliciana, Rinorea djalo-

nensis, Stonesia (3 species). Schnell (1968) has pointed out certain especially

important areas: the Nimba Mountains, Fouta Djallon, etc. The Guinea Repub-

lic is an important center of endemism: the number of endemic taxa is high,

and the genera Adamea, Cailliella, Djaloniella^ Fleurydora, and Stonesia all ap-

pear to be endemic. In addition the only African bromeliad, Pitcairnia feliciana^

occurs in this country. Clayton & Hepper (1974) identify "Guinee/Sierra Le-

one" as an important center of endemism for West African grasses, although

"endemic" is by them equated with "endemic to the area of the Flora of West

Tropical Africa!"

Mali (1,500,000 km-).—11 endemic species (0,15%), Examples: Combretum

nioroense, Gilletiodendron glandulosum, Letestuella chevalieri, Teclea ferrugi-

nea. In spite of its area Mali is outside the Gviineo-Congo Region and is poor

in endemism.

Sierra Leone (72,300 km^).—74 endemic species (1.04%). Examples: Acioa

whytei, Afrotrilepis jaegeri, Byttneria guinecnsis, Clerodendrum whitfieldii,

Dovyalis afzelii, Gilbertiodendron aylmeri, Habropetalum dawei, Paepalanthus

pulvitmtus, Tricalysia trilocidaris. Somewhat less rich than the Guinea Republic,

and with apparently only one endemic genus, Habropetalum, Ayodele Cole

(1974) lists the few endemic species of the Loma Mountains/Tingi Hills in

Sierra Leone.
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Table 10. Endcmism in West Africa: area of the Flora of West Tropical Africa. Total

number of taxa: 7,172.

Region Number Percentage of total

Endemic to 1 country

Endemic to 2 countries

Endemic to 3 countries

Endemic to more than 3 countries

Endemic to Flora area plus 1 adjacent country outside

Occurring more widely

1,001

545

328

593

414

4,290

13.96

7.6

4.57

8.27

5.77

59.83

Liberia (111,500 km^). 83 Examples : Ancistro-

cladus pachyrhachis, Dichapetalum linden, Dinklageodoxa scandens, Guibourtia

dinklagei, Htjmenocardia intermedia, Jcismimim dinkkigei, Tefracera dinklagei.

The only endemic genus is the remarkable Dinklageodoxa, the only scandent

member of the Bignoniaceae indigenous to Africa.

km^).—41 endemic species (0.58%). Examples: CoffeaCoast (322,000

on

maliurn aubrevillei, Impatiens nzoana, Macaranga beillei, Sapium aubrevillei.

The only endemic genus appears to be Gijmnostemon. The alleged endemic

genus and species, Vilbouchevitchia atro-pnrpurea A. Chev., is highly suspect

(see Hutchinson & Dalziel, 1954-1968, vol 2: 74). Guillaumet (1967) discusses

the species endemic to the Ivory Coast and the region Ghana-Sierra Leone (*'es-

peces sassandriennes"). Group I (17 species) is confined to the western Ivory

Coast (and often Liberia); Group II (75 species) to the region Ivory Coast-

Sierra Leone.

Ghana (238,300 km-). endemic species (0.61%). Examples: Afrothismia

pachyantha, Aneilema mortonii. Cola umhratilis, Ilomalium angustistipulatum,

Millettia irvinei, Ochthocosmus chippii, Talbotiella gentii. Apparently no en-

demic genera.

Togo (56,000 km^).—20 endemic species (0.28%). Examples: Adenia triloba,

A, pulcherrima, Eugenia togoensis, Gutenhergia foliosa, Jaundea baumannii, Ri-

norea bussei, Streptocarpus kerstingii. No endemic genera.

Dahomey (112,600 km-).—11 endemic species (0.15%). Examples: Hibiscus

lonchosepalus, Jatropha atacorensis, Lepidagathis chevalieri, Polygalu atacoren-

sis, Raphia huniilis. No endemic genera.

Niger (1,247,000 km^).—^Two dubious endemic species {Ipomoea ardissima,

Vigna marchalii).

Nigeria (877,000 km^).—It is instructive to consider this country under three

regional headings:

(a) Northern (as defined in Hutchinson & Dalziel, 1954-1968) (662,263 km^).

This is mainly in the Sudano-Zambezian Region (see Fig. 2), There are 39

endemic species (0.55%), examples of which are: Dissotis grarninicola, Hahe-

naria nigerica, Huernia nigeriana, Indigofera latisepala, Protea argyrophaea. Pen-

nisetum dalzielii, Psychotria dalzielii, Trochomeria dalzielii, Vernonia bauchi-

ensis. The lack of generic endemism, together with the prevalence of endemism
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in widespread African genera, many extending to South Africa (e.g., Protea^

Huernia), is noteworthy.

(b) Western and Central (see Table 5) (125,656 km^). 38 endemic species

(0.54%), Examples: Begonia Salisburyana ^ Brachystegia nigerica, Dissotis idan-

reensiSj Memecylon meiklei, Psammetes nigerica. The low number of endemic

species, notwithstanding the fact that this area is mainly in the Guineo-Congo

Region, with rain forest well represented, is very significant, and is in strong

contrast with (c) Eastern below. The genus Psammetes is endemic.

(c) Eastern (see Table 5) (76,364 km-). 128 endemic species (1.81%). Ex-

amples: AUexis ohanensiSy Ancistrocladus uncinatus, Butumia m/irginalis^ Cola

gigaSy Crateranthus talbotiiy Globulostylis talbotii, G. minor, Giiaduella humilis,

Hibiscus grewioides, Pohliella flabellata, Talbotiella eketensis. The genera Bu-

tumia, Crateranthus and Globulostylis are endemic, and some of the species,

e.g.. Cola gigas and Hibiscus grewioides are outstandingly distinct. This evi-

dence speaks for itself of the importance of eastern Nigeria as an area of high

endemism, and of the remarkable contrast with the preceding regions of Nigeria.

The area around Oban appears to be especially rich in endemics,

Cameroon (N.W,) (88,300 km-).—Out of 156 endemic species (2.20%), about

45 appear to be confined to the Cameroon Mountain (some also extending to

Bamenda). Examples of endemics are: Cameroon Mountain: Afrardisia oli-

gantha, Anthospermum earneroonense. Asparagus longipes. Begonia jussiaecarpa,

Cam^ptostylus ovalis, Deschampsia mildbraedii, Genyorchis macrantha, Helichry-

sum cameroonense, Hypseochloa earneroonensis, Mikaniopsis maitlandii, Pepero-

mia vulcanica, Silene biafrae, Streptocarpus elongatus, Succisa trichotocephala,

Uebelinia hispida; other regions of Cameroon : Bafutia tenuicaulis, Cylico-

morpha solmsii, Inversodicraea keayii, Medusandra richardsiana, Oxyanthus se-

tosus^ Vincentella brenanii. The genera Hypseochloa and Bafutia appear to be

endemic.

The richness of eastern Nigeria is thus continued into Cameroon. It is

remarkable that some of the outstanding rain forest endemics in each area have

not been found in the other. Probably this does not just reflect undercollecting

but is a real indication of narrow areas of distribution apparently not linked

with any major topographical barriers.

The presence on the Cameroon Mountain of endemic species of genera of

northern affinity is interesting, e.g., Deschampsia, Silene, Succisa, but probably

reflects endemism in a more generalized African mountain flora rather than any

special northern affinity particular to the Cameroon Mountain. The endemics

on the mountain are found at all altitudes, from the rain forest on the lower

slopes upwards, and this is reflected in the mixture of floristic elements repre-

sented in the examples given.

Fernando Po (Macias Nguema) (1,000 km^).—49 endemic species (0.69%),

a high figure considering the small area. Examples: Cyathula fernandopoensis,

Leptonychia (4 species), Melothria fernandensis, Psychotria crassicalyx, P. epi-

phytica, Sabicea urbaniana, Streptocarpus insularis. Exell (1944: 51) quotes a

figure of 99 endemic species for Fernando Po, but this was before the thorough

revision undertaken for the second edition of the Flora of West Tropical Africa,
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CENTRAL AND WEST-CENTRAL AFRICA

No single flora or enumeration lias been written to cover all this area and

therefore evidence has had to be assembled from a number of different works,

mostly more or less incomplete, and these arc cited under each country.

Chad (1,284,000 km-).—I have not found any complete survey of the flora

of Chad. Special studies have been made of the Saharan mountain ranges of

Tibesti and Ennedi. Wickens (1976: 79) has examined the Tibesti specimens

collected by Quezel and as a result estimates 38 endemic species from this range

(7.2%). Gillet (1968) estimates 1% endcmism for Ennedi. Elsewhere endemism

is likely to be very low or none.

Central African Republic (493,000 knr).—Sillans (1958: 197-203) estimated

the total flora at about 3,600 species. Of tliese about 1,000 occur in the rain

forest, with about 10 endemic (1%) and 2,600 in the savanna, with about 90

endemic (3.5%). The latter figure especially is probably too high. Examples of

species endemics are: Centaurea tisscrantii, Combretnm tisserantii, Monaclenhim

chevalieri, Oryza tisserantii. The two allegedly endemic genera, Ueimodendron

and Tisserantoderulron, are neither now maintained.

Cameroon (475,000 km-).—The Flore du Cameroun (Aubreville & Leroy,

1963-1975) is still very incomplete. Out of an estimated total of 6,500 flowering

plants, 882 species have been described—about 15%. Of these, 110 (12.47%)

are endemic. Multiplying this by a factor of 5.7, an approximate total figure of

627 endemics is obtained for the whole country. Generic endemism appears to

be suqirisingly low. In the estimated 15% of the flora dealt with, only one

endemic genus, Oriciopsis, appears. Eurypeiahun is almost endemic, being con-

fined to the Cameroon and Equatorial Guinea. The country has great tracts of

rain forest, and most of the endemic species are in the forest. Some examples

are : Balsamocitrns camerunensis, Aulotandra kamerunensis, Telfairia hatesii,

Dialium zenkeri, Talbotiella batesii, Brachystegia cynometroides, Pimpinella le-

dernuinnii, Strychnos mimfiemis, Octoknenia dinklagei, Ocotea angustitepala,

Scyphocephaliwn chrysothrix and no less than 26 species of Beihchmiedia. The

last-named is a most extraordinary concentration and deserves further study.

Equatorial Guinea (Rio Muni) (28,000 km-).—Unfortunately this very inter-

esting country has not received the critical botanical study that it merits. Guinea

Lopez (1946) gave a preliminary catalogue of the plants, but, as he admitted,

it included many species that might occur but were not so far actually known

to do so. Clearly, statistics of the known flora are not yet possible, but it is likely

to be rich. One genus at least, Chonopctahun (Sapindaceae), is believed to be

endemic. Of three new genera established by Guinea Lopez (1946) only Des-

mogymnosiphon has not been sunk.

Sao Tome (with Principe 964 km-).—Of a total flora of 556 species (Exell,

1944) 108 are endemic (19.4%). Ileleradelphia paulowilhehnia is a monotypie

endemic genus. Endemic species include: Begonia (6 species), Calvoa (6 spe-

cies), Crossandra thomemis, hnpatiens (2 species), Lobelia harnsii, Philippia

thomemis, Pilea manniana, Vodoearpm mannii, Rinorea (3 species), Staudtia

pterocarpa, TJninbergianthus quintasii.
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Principe (with Sao Tome 964 km^).—Out of 276 species 35 are endemic

(12.7%) (Exellj 1944). Principina grandis is a monotypic endemic genus. En-

demic species include: Agelaea (4 species), Anthodeista stenantJia, Casearia

niannii, Chrijsophijllum calophyUum, Dracaena monostachija.

Annohon (17 km-).—Out of 115 species 17 are endemic (14.8%), (Excll,

1944). No endemic genera, l)ut species include: A<i^ehica annohonensis, Calvoa

uropetala, Fagara annohonensis^ Lachnopylis annohonensis^ RhyncJielytrum

reynaucUoides,

Gabon (267,000 km-).—The 23 parts of the Flore du Gabon so far published

(Aubreville & Leroy, 1961-1972) (excluding the ferns) contain a total of 1,333

species, of whicli 243 are endemic (22.297^), a remarkably high figure. Unfor-

tunately no estimate of the total flora is available, but Gabon is evidently, in

terms of endemism, one of the richest countries in tropical Africa, although

less so than Angola. In some groups, e.g., Leguminosae—Caesalpinioideae and

Sapotaceae, the percentage endemism is much higher, 29.93%' and 52.94%

respectively.

In the parts so far published there are no less than 13 endemic genera: Le-

testua, Lecomtedoxa (5 species), Tulestea (3 species), Iridosnia, Temnopteryx,

Neochevalierodendron, Sindoropsis, Augouardia, ParaberJinia, Pseudartabotrys^

Coleactina. The other endemic species include: Cola (8), Dacryodcs (5), 7m-

patiens (5), Commelinidiiun gabunense, Costus (6), Bcilschmiedia (7), Ocotea

labonensis, Gilbertiodendron (S), Monopetalanthus (5), Uvaria (9), Anonidiumto

floribundtinij A. le-testui, Polyceratocarpns peUegri)iii, and very many others,

mostly in the forests.

Congo (Brazzaville) (342,000 km-).—Insufficient evidence for assessment.

However, the country is likely to be comparable in endemism to the Gabon. The
total number of species occurring has been estimated at about 4,(X)0 (Bouquet,

1976 )

.

Cabinda (7,770 km-).—Exell & Gongalves (1973) analyzed a sample of 257

species and found 31 endemic (12.1%). This proportion is considerably lower

than those for the Gabon and Angola and suggests that the richness of the rain

forest flora may be decreasing southwards from the Gabon through Congo
(Brazzaville) to Cabinda. Endemic species include: Begonia mayonibensis,

Memecylon (6 species), Acioa daicei, hnpaticns gosswcileri, Crudia gosswcileri,

ChytrantJms angustifolius,

Zaire (including Rwanda and Burundi) (2,345,000 knr).—This vast area has

an estimated flora of about 10,000 species. Of these, 3,921 liave been described

in the first 10 volumes of the Flore du Congo Beige et du Ruanda-Urundi and

the Flore dWfrique Centrale (Robyns, 1965, supplemented by personal count-

ing). A sample of about 39% is thus available. Of the total of 3,921, 1,280 are

endemic to Zaire (including Rwanda and Burundi), a remarkable proportion of

32.64%—apparently the highest proportion of endemism of any area in tropical

Africa. Exell & Gongalves (1973), working on a much smaller sample (1,218

species), estimated 38.2% for Zaire. In this sample twelve endemic genera are

included: Ilyalo.sepalum, Toussainlia, Afrogualteria, Gilbcrtiella, Thonnera, Ro-
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Territoires phytogfographiques par W. Robyns

1. Cotier. - 2. Mayumbe. - 3. Bas-Congo. - 4. Kasai. - 5. Bas-Katanga.

6. Forestier Central. - 7. Ubangi-Uele. - 8. Lac Albert. - 9. Lacs fidouard

et Kivu. - 10. Ruanda-Urundi. - IL Haut-Katanga.

Figure 5. Phytogcograpliical regions of Zaire, liwanda and Bunuuli as recognized by

Robyns (1965). From Flore du Congo, du Rwauda et du Burundi Vol, 10 (1963).

hijnsiophijton, SantaJoideUa, PseudotJiacrolobium, Pynaertiodenclron, Mildbrae-

diodendron, Karina, Lchrunia. All or almost all are monotypic.

The endemism of Zaire, Rwanda and Burnndi repays closer analysis, as it is

very far from being evenly distributed throughout the area. Robyns (1965)

recognized 11 regions (Fig. 5) and I liave tabulated the distribution of the 1,280

endemics on this basis in Table 11.

Of these areas, 2 and 6 are mainly rain forest, the others mainly savanna.

Area 2 is small, 6 large. The high number of endemic species in area 6 is note-
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Table 11. Zaire, Rwanda and Burundi endemic species under the regions recognized

by Robyns (1965).

Number of Number of

Region Endemic Species Region Endemic Species

1. Cotier 6 7. Ubangi-Uelc
2. Mayinnbe 4 8. Lac Albert

11

10
3. Bas-Congo 45 9. Lacs fidouard et Kivu 62
4. Kasai 80 10. Rwanda-Burundi 26
5. Bas-Katanga 36 11. Haut-Katanga 312
6. Forcstier Central 233 12. In more than one of areas 1-11 275

worthy, but not unexpected, but tlie very higli figure for Haut-Katanga is re-

markable. This latter area, a mixture of forest and savanna in the Zambezian
Domain is clearly a noteworthy center of endemism. Tliere are for example, 69

endemic species of Crotalaria alone and 23 of Cissus (including Cypho.stemnia).

It may well be that this area of high endemism is a continuation of the high

endemism found in Angola. No such proHfic generic spcciation is to be met in

area 6, Forcstier Central. Here the highest numbers of endemic species under
individual genera arc Salacia (16), Dichapetalum (14), Trichoscypha (5). Co/a,

which one might expect to be well represented, has only one species endemic
to area 6.

It is evident that Rwanda and Burundi have only a modest endemism. Le-

walle (1975) discusses 8 endemic species in a mountain valley in Burundi near

Lake Tanganyika.

NCRTHEASTERN TROl^ICAL At RICA

This area comprises the Sudan, Ethiopia, and Somalia. The island of Soco-

tra, well known for its numerous and remarkable endemics, is not dealt with in

the present paper. No single flora or checklist covers the entire region. There is

a flora of the Sudan (Andrews, 1950-1956) and a checkHst for the remainder
(Cufodontis, 1953-1972). Unfortunately Andrews (1950-1956) does not give

any data on general distribution, and Cufodontis (1953-1972), reflecting politi-

cal changes during the course of the work, changed the boundaries of the areas

under which species were recorded when more than halfway through the work.
This results in the distribution data published after the change being often not

directly comparable with those before, and also that very frequently it is not

possible easily to assign species dealt with before the change to Ethiopia or

Somalia as the boundaries then do not correspond with the boundaries now. It

therefore seemed best to limit the present statistical survey to the sample of

2,638 accepted species published subsequent to the change, which are assignable

to present-day pohtical entities. The total flora of Cufodontis's region is esti-

mated at 6,323 species (Cufodontis, 1953-1972: 1624).

Sudan (2,500,000 km- ) .—Andrews (1950-1956) enumerated 3,137 species in

all. For reasons given above, any exact estimate of endemism is not feasible, A
cursory personal inspection of the flora leads me to estimate that tlie total num-
ber of species endemic to the Sudan is unlikely to exceed 50, which would be
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1.6% of the above total. The work of Andrews is uncritical and incomplete and

the percentage is likely to be reduced rather than increased. The Jebel Marra

is an interesting and isolated mountain massif, but Wickens (1976) enumerated

only 11 endemic species (1.2% of the total flora of Jebel Marra). Species endemic

to Jebel Marra include: Plectranthus jehel-rnarrae, Celsia sudanica, Kickxia

diholophyUa and GnaphaJium rruirranum. Other Sudan endemics include Eu-

phorbia consohnna, Jatropha gallahatensis, Comhretum kahadensis. However, a

new critical flora, with a reassessment of tlie alleged endemics, would be well

worthwhile.

Ethiopia (including Eritrea) (1,000,000 km-).—Of the 2,638 species ana-

de There is no doubt

that Ethiopia, with its size and very diversified topography including great

mountain ranges, has a rich endemic element in its flora. However, Cufodontis

did not revise the flora critically and until this has been done, the proportions

remain suspect and probably too high. There are a number of endemic genera

including Fseudozoijsia, Simenia, Lepta^ijostis, Odontehjtrum, Erijthroselinumy

Gymnosciadium, Lamellisepalum, AfrovivcUa, Sahaiidiella, etc.

Djibouti {Territory of the Afars and Issars) (23,000 km'^).—This small coun-

try, formerly French Somaliland, has apparently very few endemic species.

Only one, Kohautia gracillirna, was found among the 2,638 mentioned above.

Somalia Republic (700,000 km-).—Of the 2,638 species analyzed (see above)

259 are apparently endemic (9.82%). However, the 2,638 species include a very

large number not found in Somalia, so that the percentage is against a regional

total comprising other countries and not of the Somalia flora as such, which is

likely in total to be much smaller than that of Ethiopia. For this reason the true

percentage of endemism is likely to be considerably higher, though against this

must be set the fact that tlie Somali flora is as much in need of critical revision

as that of Ethiopia, and there is no doubt that a significant proportion of the

allegedly endemic species will not be maintained. Nevertheless the flora of the

Somali Republic is a remarkable one with very many outstandingly distinct

species found nowhere else. Significant proportions of the flora seem to be

restricted to the Somali Repul)lic but also occur in Harar Province of Ethiopia

(21 out of 2,638: 0.8%), or Socotra (10 out of 2,638: 0.38%), or Arabia (38 out

of 2,638: 1.44%>). Furthermore, a very considerable number of species are re-

stricted to the Somali Republic and northern Kenya, though I do not have exact

figures for this.

Genera endemic to the Somali Republic include: Lageruintha, Pleuropter-

ma
erma

peraspt ^ Ghikaea, Chamaeacanthus, Lindauea, Golaea, Eionitis, Paolia. This

remarkable list, which will probably be lengthened, is a testimony to the interest

and uniqueness of the flora of the Somali Republic.

EAST AFRICA: AREA OF FLORA

for an estimated 40% of the total flora.

i/ Tropical East Af
suff
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Tahle 12. Endeniisin in East Africa: area of the Flora of Tropical East Africa. Total
number of spccii-.s: 4,412 ( X 2.5 — 11,030).

Region

Endi'inic to 1 country

Endemic to 2 countries

Endenu'c to .3 countries

Endemic to more than 3 countries

Occurring more widely

Number

897
199

55

10

3,253

Percentage of 4,412

20.33

4.51

1.25

0.23

73.73

large sample to give interesting evidence about tlie distribution of cndcmisni in

tropical east Africa without further adjustment. By multiplying by an appropri-

ate factor (2.5) an approximation to totals can be obtained. In Table 12 per-

centages arc given representing the relationship of the total endemism of each

country to 4,412, the size of the regional sample.

The mention of "country" or "countries" in Table 12 means coiuitries within

/ Tropical East Af The high proportion of species

endemic to one country contrasts with the much smaller figures for those species

endemic to the area of the Flora, yet more widely spread than in one country.

In other words, this emphasizes the prevalence of narrow species ranges in East

Africa (cf. the proportion for West Africa in Table 10), and it is probably corre-

lated with the nuich more diverse topography of East Africa, the frequency of

isolated mountain ranges and peaks, and the fragmentation and isolation of

forest areas.

A more detailed di.scussion of the endemism follow^s under each country.

Uganda (236,800 km-).—12 endemic species (0.27%) (x2.5 = 30). These
are distributed among tlie provinces recognized in the Flora of Tropical East

A/ Ul, Northern: 3; U2, Western: 3; U3, Eastern: 1; U4, Bn-
ganda: 3. Two speeies occur in more than one province. Generic (Midemism is

apparently nil or very small. The poverty in endemism of the Uganda flora is

in very marked contrast to Kenya and Tanzania.

Kenya (582,600 km-).—106 endemic species (2.409^
) ( X 2.5 = 265). The dis-

tribution according to the provinces recognized in the Flora of Tropical East

Africa is as follows: Kl, Northern Frontier: 22; K2, Turkana: 1; K3, Rift Valley:

3; K4, Central: 26; K5, Nyanza: 2; K6, Masai: 4; K7, Coast: 23.

In addition, 25 are endemic to Kenya bnt found in more than one province.

Tlie above figures bring out the richness of Kl, mainly because of the remark-
able Somali element in the Kenya flora, especially in the northeast; the po^'crty

of western Kenya (K2, 3, 5); the strong endemism of K4, in considerable mea-
sure due to the presence of Mount Kenya; and the richness of the coastal flora

of K7. Generic endemism is low in Kenya but Locwia with two species and
Dihrachionostijlus kaessneri (K4) are to be mentioned.

The coastal flora in K7, although with a number of endemics, is really a

northwards extension of a coastal element going far south into Tanzania and
often extending on to Zanzibar. Of the 40% sample 77 species are endemic to

K7 and also extend into the coastal areas of Tanzania and Zanzibar. Some gen-



1978] BRENAN—TROPICAL AFRICA 469

em are endemic to this general area: Angylocahjx, Asteranthe, Lettowianthus,

Mkiluea, Ophrypetalum. Lucas (1968) gives a useful list of species found in

the Kenya coastal forests, including most of the endemics, which unfortunately

are not distinguished as a separate category.

Tanzania (939,400 km'-).—449 endemic species (10.18%) ( X 2.5 = 1,122).

The distribution according to the provinces recognized in the Flora of Tropical

East Africa is as follows: Tl, Lake: 13; T2, Nortlicrn: 20; T3, Tanga: 56; T4,

Western: 24; T5, Central: 22; T6, Eastern: 77; T7, Southern Highlands: 70;

T8, Southern: 56.

The figures show that Tanzania is outstandingly rich in endemics and that

every province has a significant quota, though there seems a tendency for the

numbers to be lower towards the northeast. T2 is noteworthy for the presence

of Kilimanjaro, the highest peak in Africa; T3 contains the LTsambara Mountains,

with their sadly depleted but remarkably rich forests; T6 contains the Uluguru

Mountains, as rich as the Usambaras, if not more so; T7 contains a rich endemic

element in the high altitude grasslands of the mountain regions of southwestern

Tanzania; and T8 contains a remarkable area towards the Mozambique fron-

tier, very rich in endemism though apparently not isolated topographically and

badly in need of further investigation in the field.

Polhill (1968) gave very useful lists of tlie known endemics from the Usam-

bara Mountains (T3), the Uluguru and Nguru Mountains (T6), and the Lindi

District (T8). It is therefore perha^is unnecessary to repeat here lists of en-

demic species, but mention should be made of generic endemism:

Usambaras: Cephalosphaera usamharensis, Dolichometra leucantha, En<^ler-

odendron usamharcnsc, Platypterocarptis tanganijikcnsis.

Ulugurus: Adenoplusia ulugurensis, Dionychastrum schliebenii, Pseudoneso-

hedyotis hremekarnpii, RJiipidantha chlorantha.

T8: Farrago racemosa, Priniularia pulchella, Vismianthus punctatus.

Elsewhere in Tanzania: Apochiton hurttii, Peterodendron ovatum, Stuhl-

mannia moavi.

This total of 15 genera, which will probably be increased, may be compared

with 6 for Nigeria and 5 for Guinea.

Zanzibar (1,658 km-).—As one might expect from its size and proximity to

Tanzania, there is little endemism. Ipomoea zanziharica and Aeschynomene

zanziharica are said to be endemic in the sample of the East African flora ana-

lyzed (2 species, x2.5 = 5) (0.05%).

SOUTHERN AND SOUTH-EAST THOITCAL AFIUCA: AIIEAS OF FLORA ZAMBESIACA

AND CONSrECTUS FLORAE ANGOLENSIS

The area numbered lOE is altogether within the area of the Flora YMUihesi-

aca (Exell, Wild & others, 1960-1971), except for Angola. Unfortunately the

floras are still far from complete. However, a sufficiently large proportion of

each is in print to allow useful statistical deductions to be drawn.

Of Flora Zamhesiaca the first two volumes are finislied, together with part 1

of volume 3 and part 1 of volume 10. The pteridophyta, although published,

have not been included here as the factors governing their distribution seem
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Table 13. Statistics based on Flora VAimhcsiaca.

Approximate total of species in the whole flora (Exell, 1971) 6,000
Total of species, nati\'(^ and natmali/ed, in published sample surveyed 1, 102

Percentage surveyed 23.37%
Species endemic to the area of the flora but not confined to one country 50 (3.57%)
Species endemic to single countries in the area of the flora 112 (10.13%)

often rather different from those of flowering plants, and their inclusion might

well be a distorting factor in the rather limited samples dealt with here. Table

13 summarizes some of the main points.

It will be evident that the general percentages of endemism in the Flora

Zamhesiaca area are considerably lower than those for West Africa (lOA) and
East Africa (lOD). As we shall see l^elow, they are also considerably lower than

for Angola. It is possibly worth noting that the total percentage endemism for

the Flora JAimheskica area is in close agreement with a figure of 13.2% quoted

by Exell & Gonyalves (1973: 109) on a smaller sample.

The statistics drawn from the Compectxis Florae Angoletisis will be consid-

ered under Angola among the accounts which follow of the individual countries

in the area. Under each country the number of endemic species is given as

revealed in the sample of 1,402 species surveyed, together with an estimate of

the total arrived at by multiplying the niunber in the sample by a factor of 4.3,

which represents the conversion of 1,402 to the estimated total of 6,000.

Mozambique (785,000 km-).—51 endemic species (3.64% of sample); esti-

mated total (51x4.3) of 219. Examples are: Xylopia torrei, Bomhax mos-

samhicense, Ghjphaca tomentosa, Impatiens stifftilta, Domheija leachii, Entada
mo\samhicensis, Xijlia mendoncae. Generic endemism is low. Two monotypic
genera occur: Krauseola and Thespcsiopsis, of which the former may well be
found also in northern Natal. Fryxell (1968) does not, however, consider the

latter genus separable from TJies])esia.

Mozambique has marginally more narrow endemics than any other country

dealt with in Flora Zamhesiaca (Zambia being next). Much of this comparative

richness is probably due to a southerly extension of the high endemism noted

above as a feature of the coast of Tanzania. The Usambara-Zululand Domain
extends southwards from Tanzania along the coast to Soutli Africa. However,
in particular there is a region in northern Mozambique, extending to the Lindi

District in Tanzania where there is a remarkable concentration of local ende-
mism. The exact boundary of the area and the explanation of its existence still

remain to be discovered. During the survey of the published parts of Flora

Zamhesiaca, at least 14 species were noted as restricted to northern Mozam-
bique and southeastern Tanzania. These include such species as Capparis orth-

acantha, Nectaropetahim carvalhi, Salacia orienlalis, Pseudoprosopis euryphylla,

Mimosa husscana. Acacia latistipulata. This area is much in need of further

study in the field.

Malaici (93,900 km-).—16 endemic species (1.14% of sample); estimated

total (16x4.3) of 69. Examples are: Dasylepis hurtt-davyi, Dovyalis sphwsis-
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sima, Doniheya calantha, Impatiem quisquaUs; Helichrysum ichtjteanum, Clutia

hra^sii, Rhus inonticola. The low level of general endemism is noteworthy and

also the apparent total absence of endemic genera. Of the 16 species, six are

apparently restricted to Mt. Mlanje. Wild (1964) lists 30 species endemic to

Mlanje, and this has been commented on by Chapman & White (1970: 74) who

note "the small number and critical nature" of the tree species represented and

state that in the Afromontane tree flora "endemism is very weak and vicariism

Mlscarcely occurs." The affinity of the endemic element on Mt.

view to be sought as much in South Africa as in tropical Africa. Similar opinions

are voiced by Wild (1964) for the Chimanimani Mountains in Rhodesia.

RJiodesia (389,300 km-).—22 endemic species (1.57% of sample); estimated

total (22x4.3) of 95. Examples are: Honuilium chasei, Dianthus chimani-

maniensis, Ctjphostemma milleri, Bersama swynnertonii, RJius toiJdii, Acacia

cJiariessa.

As for Malawi, the general level of endemism is low. The level of generic

endemism is difficult to estimate, but probably very low, though including

the outstandingly distinct Triceratclla from the Limpopo River basin. Unfortu-

nately only one gathering has been made (Brenan, 1961).

A considerable proportion of the total of endemic species in Rhodesia is

Hkely to be confined to the Cliimanimani Mountains. Wild (1964) lists 41 spe-

cies endemic to this range, representing 4.6% of the total of 859 species occur-

ring above 1,220 m (4,000 ft). Edaphic factors seem of especial importance in

controlling the occurrence of endemism in Rhodesia. Wild (1984) notes that all

or nearly all of the Chimanimani endemics are confined to areas of quartzite

rock, and not found in the areas of shales and schists also well represented in

this range. Wild (1965) hsted 20 taxa, including at least 11 species endemic to

the serpentines of the Great Dyke in Rhodesia. That serpentine rock often sup-

ports an unusual or unique flora is a well-known and widespread occurrence.

Wild adduces evidence that high concentrations of nickel and chrome may be a

leading factor. Aristida hispuhda and Rlim tvildii, for example, arc endemics

apparently linked with chrome.

Zambia (729,900 km^).—49 endemic species (3.57« of sample); estimated

total (49x4.3) of 211. Examples are: Hypcricuin oligandrum, Monotes dis-

f
chardsiae

f

chorrhachis, Ozoroa (4 species). Generic endemism appears to be low. The

remarkable grass genus RicJiardsiella was described from the Abercorn area and

the monotypic genus Rastnyjjhyllum has been recendy described (Wild & Pope,

;enus Viridivia, although not en-Mwinil

demic to Zambia, appears only to occur elsewhere in southwestern Tanzania.

The distribution of Ageratinastrum seems similar. The evidence is at present

inadequate to comment clearly on the local distribution of endemism in Zambia,

but out of the 49 endemics, 6 were restricted to the Solwezi-Mwinilunga area

and 8 to the Abercorn area near Lake Tanganyika. It is possible, though un-

likely, that this is partly due to both areas having been comparatively well

collected.
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Angola (1,246,700 km-).—Excll & Gon^alves (1973) have carried out a very

useful survey on the endemism of the flora of Angola, using as a basis volumes
2-4 of the Conspecius Florae AngoJensis (Exell et ah, 1937-1970), published
during the period 1954-1970. Tlie first volume was not used as being "now
considerably out-of-date." The sample comprised 1,379 species. Fernandes

(1971) estimated that the first four volumes of the Compectus Florae Ango-
lensis represented 407^ of the total; roughly 10% of the total flora is thus dealt

with in each volume, and Exell ik CJonyalves's sample is thus roughly 30%.
Out of the 1,379 species, 378 (27.3%^) were found to be endemic. This is a

remarkable proportion—die more so in comparison with tlie other countries

under lOE (3.64% for Mozambique and 3.57^ for Zambia being the highest).

The endemics were found to be most numerous in Iluila, Benguela, and Bie

districts, respectively. It was considered that information was insufficient to list

"district" endemics. Cabinda was, incidentally, not included in this exercise.

In the first four volumes of the Conspectus, eight genera are given appar-

ently endemic to Angola (excluding Cabinda): Mischogijne, Sedopsis, Caulo-

Af As-

suming on the basis given above that this is roughly 40% of the total, Angola
appears to be one of the most important centers of endemism in southern trop-

ical Africa.

Country Endemism in Tropical Africa

Summary and Conclusions

One of the objectives in the preceding pages has been to assemble the com-
ponent parts in such a way that they might be put togetlier into a more general-

ized coherent picture of the geographical distribution of endemism in tropical

Africa.

The evidence set out in the last section of this paper is obviously very
uneven. Sometimes it is based on a complete survey, but more often on more
or less partial ones; sometimes the survey has been made for a single country,

sometimes for a region. The deficiencies are only too manifest. Nevertheless it

seemed worth while to make an attempt to bring the data together on a common
basis.

Numbers of endemic species are important, but are inadequate alone. The
Sudan with about 50 endemics is numerically richer than Principe with 35, but
the concentration in the latter is far greater. Area is thus also important. Some
combination of number and area seemed necessary. Evidence exists, as we have
seen, either for exact figures or at least for approximate estimates of the total

numbers of endemic species in most of the countries considered here. By di\ id-

ing the number of endemic species (E) into the total area in square kilometers

(A) of the country an Area-Endemism Index can be obtained varying from
to infinity.

The results are obviously unreliable in detail. In particular, probably no
country has an even area spread of endemism—some areas in each country are

richer than others. Yet the results are probably of the right order of magnitude
and may serve to provide an objective though imperfect basis for assessing rela-
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Table 14. Area-Endemism Index for tropical Africa. Figures followed by (e) represent

an estimate based on a sample.

Country

Senegal

Guinea Bissau

Guinea Republic

Mali

Sierra Leone
Liberia

Ivory Coast

Gbana
Togo
Dahomey
Niger

Nigeria

N.

W. & C.

E.

Cameroon ( N.W.

)

Fernando Po (Macias Nguenia)

Chad
Central African Rei^ublic

Cameroon
Etiuatorial Guinea

ao 1 ome
Principe

Annobon
Gabon
Congo ( Biazzavilk'

)

Cabinda
Zaire

Sudan
Etliiopia

Djibouti

Somali Republic

Uganda
Ken>a
Tanzania

Zanzibar

Mozambique
Malawi
Rliodesia

Botswana
Zambia
Angola

26

88
11

74

59

41

43
20
11

9. P

e

39

38
128

156

49

50 (e)

100 (e)

627 (c)

?

143

17

1,115 (e)
9

310
3,200

50
1,105

2

518
30

265
1,122

5

219

69

95
17

211

1,260

)

e)

e)

o)

e)

e)

e)

c)

e)

e)

e)

e)

e)

No. of Endemic Species A;'E Index

7,692

2,840

136,363

977
1,890

7,854

5,541

2,800

10,236

623,500

16,981

3,307

596
566

2,041

25,680 (e)

4,930 (e)

757 (e)

?

?

7

1

239 (e)

251
733

50,000
905

11,500

1,351

1,893

2,198

837
327

3,584

1,360

4,097

33,823

3,459

989

e)

e)

e)

e)

e)

e)

e)

e)

e)

e)

e)

e)

e)

e)

e)

live endeniism. In Table 14 tlie results are set out. The figures for endemism when

followed by "(e)" represent an estimate based on a sample.

The basis of certain of the abo\'e figures in the left-hand column needs

stating. For Ethiopia it is assumed that 553 endemics (see p. 467) represents a

sample of about half the total, and the same applies to Somalia (see p. 467 when

the figure 259 is multiplied by 2 for the above table).

The distribution of endemism in Nigeria is so uneven (see p. 461^62) that an

overall figure would be misleading and the A/E Index is therefore given for the

three regions individually recognized.
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Figure 6. Categories of eiidemism in tropical Africa assessed by countries liascd on
Table 12. Although Zaire (Congo on map) on this basis is a country of liigh endcmism, the
higli overall assessment reflects two separate areas especially rich: Bus-Katanga joining Angola
and Tanzania; and Forestier Central adjoining Congo-Braz7.a^ ille which is probably rich in

cndemism as is the adjacent Gabon.

The above figures enable a rough categorization to be made;

(a) Very Low
( b ) Low
(c) Medium-High
(d) Veiy High

10,000 or more

4,000-10,000

1,000-4,000

0-1,000
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The distribution of the categories within tropical Africa is given on the

accompanying map (Fig. 6).

It is hoped that the various incomplete regional floras or lists for tropical

Africa may be finished as soon as possible so that a clearer and more exact pic-

ture may be obtained of this aspect of its flora. On the basis its future manage-

ment and preservation may be undertaken on a basis of better evidence than

has hitherto been available.

With the speed of destruction or modification of tropical vegetation types

under the pressures of increasing population and modern technology, the need

for urgent conservation measures is increasingly pressing, but the evidence upon

which to establish priorities has been often imperfect or lacking. Obviously the

degree of endemism (or uniqueness) in any given area is a most important fac-

tor. Where endemism is low the danger of irreparable loss is lessened, and vice

versa. The best and most economical way of conserving threatened species is

to conserve the habitat. In the past the establishment of reserves or national

parks has often been made with insufficient account taken of the uniqueness of

what is preserved and deserving areas have been neglected. A knowledge of

local endemism will help to make a better basis for future policy.
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ANALYSIS OF THE FLORA OF MEDITERRANEAN
AND SAHARAN AFRICA'

P. QUEZKL-

AlJSTHACT

After defining the state of knowledge and reviewing national inventories, the author looks

at the reasons whieh led him to study Mediterranean and Saharan Africa and to detail their

biogeographical significance.

For Mediterranean and Saharan Africa, the generic and specific richness, the richness of

endemics, and the entire biogeographical range are first analyzed at the family level. In the

second part, the various biogeographical elements which play a part in the formation of the

floras at the generic and specific levels are defined; several examples are provided respectively

for the Mesogean (Mediterranean, Saharo-Arabian and Irano-Turanian) and tropical elements,

A third part is devoted to endemism: first generic and specific endemism, then the biogeo-

graphical significance of the endemic taxa. It appears that the flora of Mediterranean Africa

is about three times richer than that of Saharan Africa and that endemism there is two times

greater. Whereas the flora of Mediterranean Africa is for the most part made up of Mediter-

ranean taxa, in Saharan Africa there is a nearly equal distribution of Mediterranean, Saharo-

Arabian, and tropical elements. These characteristics are related to the hostile ecological con-

ditions which govern the Saliara now, but also reflect the climatic disturbances which took

place during the Pleistocene. A special chapter is devoted to a discussion of the historical

interpretation of the flora of Mediterranean and Saharan Africa, taking into account the new
data provided by paleoclimatology and paleobotany. It is concluded that the Mediterranean

flora is relati\'ely old and goes back at least as far as tlie middle Miocene, whereas the present

Saharan flora is a reflection of intense chmatic changes which have severely affected this

region since the Pliocene. In each of these cases emphasis has been placed on the role elements

of African origin played in the de\'elopment of the present flora.

I

—

Introduction

A little more than the nortliern quarter of the African continent escapes trop-

ical floristic influences. This rather heterogeneous unit poses many problems of

biogeographical and historical interpretation, but is nevertheless rather well

known from the point of view of floristic composition.

The territory covered by this study includes the whole of Mediterranean

Africa, but also the Sahara down to its southern limits, some close approximations

of which will be defined below.

It seemed more meaningful and realistic to aliandon the artificial framework

of political boundaries for the infinitely more realistic one of biogeographical

units.

L 1 THE LEVEL OF KNOWLEDGE

In the Maghreb the present state of floristic knowledge of vascular plants,

which alone are discussed in this work, can be considered satisfactory such as

was stated in the recent symposium of the Centre National de la Recherche

Scientifiquc devoted to the flora of the Mediterranean basin held in Montpellicr,

' I thank Carol A. Crosby, Marie R. D\\ > er» and John D. Dwyer for the translation of this

paper.
" Faculte des Sciences et Techniqnes de Saint-Jerome, Botaniqiie et Eeologie Mediterrane-

enne, Universite de Droit, d'Econoniie et des Sciences D'Aix-Marseille, Rue Henri-Poincare,

13397 Marseille, France.

Ann. Missoum Box. Gaiu). 65: 479-534. 1978.
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1974. Without going into detail, it should be remembered that the state of our

knowledge is being published in the Flore dc tAfrique dii Nord by R. Maire ( 1952-

1976), and that 14 volumes of it have already appeared. Various eatalogs and

regional floras also reflect floristic knowledge relating to tlie countries of the

Maghreb. For example Jahandiez & Maire (1931-1934), Emberger & Maire

(1941), Sauvage & Vindt (1952, 1954) for Morocco, Quezel & Santa (1962-1963)

for Algeria, Cuenod (1954) for Tunisia, and Ozenda (1958) for western and

central Saliara.

In Libya and in Egypt valuable data are also available (Boulos, 1975) Ironi

several publications, in particular for Libya those of Durand & Baratte (1910)

and of Pampanini (1931), and for Egypt those of Tackholm (1956, 1974).

On the other hand, for the countries situated further south in the Saliaran

region, data are much sparser, and one is often ol)ligated to consult partial in-

ventories. The list of these (Quezel, 1965) has not undergone significant modifi-

cation since Quezel (1965), with the exception of the work by Scholz (1966,

1974) and Scholz & Gabriel (1973).

I. 2 NATIONAL INVFNTOIUES

This approach, although not very significant, deserves nevertheless to be con-

sidered because it furnislies a preliminary idea of the floristic richness of Northern

Africa.

For the countries of the Maghreb, Sauvage (1975) estimates tliat Morocco

has approximately 3,700 species distributed among 920 genera and 124 families.

For Algeria and Tunisia (Quezel & Bounaga, 1975), there are about 3,300 spe-

cies (about 3,100 for Algeria and 2,100 for Tunisia, Le Ilouerou, 1975) 980 genera

and 130 families. As for Libya (Boulos, 1975), it has approximately 1,600 sp(*cies

and Egypt somewhat more than 2,000 (including Sinai ).-

In contrast, it is difficult to state exactly the floristic richness of the coimtries

of the Sahel, a part of which territory is to be considered here. Saliaran Mauritania

and the former Spanish Sahara have a flora which can reasonably be estimated

(Guinea, 1949; Monod, 1938, 1939, 1952; Murat, 1944; Sauvage, 1946, 1949;

Naegele, 1958) at about 600 species. The figures are even smaller for Saliaran

Mali and Niger (pr()bal)ly less than 250 species). Northern Chad, however, due

to the relative ricliness of Til)esti (Maire & Monod, 1950; Quezel^ 1958) has

at least 550 species. Saharan Sudan was not included in this work, but besides

tlie mountains adjacent to the Red Sea, which represent a very special case, the

real Saharan zone of this country probably has no more than 200 species.

L 3 THE LIMITS OF Tllhl ZONE STUDIED

Even though nearly all biogeographers who have worked in northern Africa

agree on a general interpretation of the major limits (Monod, 1957; Quezel,

1965; Barry et ah, 1976), a certain number of problems deserve, nevertheless,

to be stated and discussed. One point that is particularly important is to trace

"The Sinai Peninsula, being situated g(H)graphieal]y in Asia, will not be considered here.
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tlic limits between the Holarctic Floristic Kingdom and the Paleotropical Floris

tic Kingdom.

It should be remembered that the Holarctic Kingdom in northern Africa is

represented by two floristic regions: the Mediterranean Region and the Saharo-

Sindian, or better, Saharo-Arabian (sensu Zohary, 1973) Region. The existence

of vestiges or Irano-Tnranian relicts, discussed especially by Zohary ( 1962), seems

difficult to accept for bioclimatic, floristic, or dynamic reasons. Actually, these

regions have numerous common characteristics, and biogeograpliers are more

and more tempted to put them under one subkingdom which may most ap-

propriately be called the *'Mesogean." This viewpoint, already suggested by

Ganssen (1954) and accepted from the standpoint of bioclimates by Emberger

(1945), Daget (1977), and Nahal (in particular 1976), underlies the narrow

genetic and historical affinities that exist in the entire domain of the old Tertiary

Mesogean (Tethys).

Re that as it may, and without going into discussions which go well beyond

tlie limits of this study, and without establishing limits too strictly, it is possible

and practical to accept the isohyet of 100 mm (Capot-Rey, 1953; Quezel, 1965)

to limit the southern extension of the Mediterranean Region.

It is evident that this arbitrary boundary corresponds well to ecological and

biogeographical realities, in spite of many exceptions, and also in spite of the

opinion of Emberger (1945) and, more recently, Barry et al (1976) who tend

to move the boundary of the Mediterranean Region to the south, essentially

for bioclimatic reasons for the first author (annual rainfall pattern still of a

Mediterranean type) or genetic reasons for the second authors (flora still ricl

in Mediterranean elements). I would prefer to call it ''Mesogean.

One must recognize, however, that the problem of the boundaries between

the Saharo-Arabian Region and the Sudano-Angolan Region, and in fact between

the Holarctic and Paleotropical Kingdoms (Monod, 1957) is much more diffi-

cult to resolve. Indeed, as 1 have shown (Quezel, 1965), whereas a large portion

of the Sahara belongs, for the most part, to the Saharo-Arabian Region, toward

the south the question becomes complicated by the extension, or even predom-

inance, of the elements of tropical origin (without forgetting resi

ranean taxa, particularly on high Saharan mountains). These characteristics are

basically connected to the large climatic fluctuations that took place in the Sahara

1

?y

M

Q
Quezel, 1956, 1957; Quezel & M

tinez, 1961), and brought with them vast floristic mixing. The effects of these

changes are still being felt. Its interpretation could scarcely be established at

anything other than the level of a precise analysis of present ecological factors.

These difficulties led us to define as "regional complexes"^ areas where Saharan,

tropical, or even Mediterranean floristic elements coexist in more or less equal

numbers.

It is certainly appropriate to keep the flora of the zonal complexes, "Mediter-

One hears today the term "zonal complexes " a term wliose biogeograpliical value is less

precise.
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rancan-Saharo-Arabian-Sudano-Angolan" (high Saharan mountains) and Saharo-

Arabian-Sudano-Angolan (western, central and eastern Sahara) in the frame-

work of this study. However, the case of the southern Saharan fringe (southern

Sahara) can be disputed. That zone is characterized by a very poor flora, it is

true, but one of essentially African origin which permits its integration into a

particular subregion ( Saharo-African Subregion). This subregion is included

in our study since in physiognomy it much resembles a Saharan country, because

its exact boundaries to the north are extremely difficult to state exactly, and be-

cause on tlie floristic level, it actually only has a very small numl^cr of species,

probably less than 50.

The southern boundary established in tliis study (with the exceptions noted

above) is therefore the physiognomically southern boundaiy of the Sahara, a

boundary which is made real by the appearance of an ephemeral, but nearly

continuous plant cover which corresponds noticeably to the 150 mm isohyet

(Capot-Rey, 1953; Quezel, 1965).

These biogeographic interpretations liave been schematically indicated in

Table 1 and Fig. 1.

I. 4 SOME rnOBLEMS RELATIXG TO FLORISTIC ANALYSIS

If the floristic inventory of northern Africa can be considered, as we have

seen, practically completed, certain problems, nevertlieless deserve attention.

Indeed, at the outset, from the point of view of nomenclature the study of the

flora of North Africa or of the Sahara has not followed that of the European flora,

for example, and one has generally stayed with Maire's concepts which, in many
cases, are in need of revision. Since this work is currently in progress, it has

been difficult to consider it here, except in some classical cases. Nor is that our

purpose here.

As in all attempts at synthesis, the results obtained can vary with different

conditions, especially according to the species concept. Our point of view is

perhaps too narrow, but we have hesitated to accept a certain number of still

debatable positions concerning certain critical genera. The case of the genus

Rupicapnos is probably the most obvious. Pugsley (1917) recognized some 30

species of it in North Africa, nearly one per locality. The arguments and the

criticisms of this author remain debatable, in particular if one studies the question

at the population level and not by herbarium specimens, and following Maire

(1952-1976) only three species are kept in this genus.

Certain critical genera are also very poorly known, in particular in the

Maghreb. For example, it is evident that the 10 species kept in the genus RuhuSy

the 12 in Rosa, or the dozen in Ilieracium or Crepis are, from all evidence, very

much below what is actually there.

Likewise, a precise taxonomic analysis will certainly lead to a revision of our

position on the value of a certain number of genera and species, whether they

might be synonymized specifically with certain taxa of the Near East, or

whether entities currently considered homogeneous might be separated.
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Figure L Pliytogcngraphical subdivisions of Mediti'iranc^an Africa and Saliuran Africa.

— 1. Mcditcrrancan-Nortliern African Domain.—2. Stcppic-Nortlicrn African Domain.—3.

Cyrenian-Mt'diterrancan Domain.—4. Stcppic-Eastcrn African Domain.—5. Nortliwcstcrn-

Saharan Domain.—6. Northern Saharan Domain.—7. Oceanic Saharan Domain.—8. North-

eastern Saharan Domain.—9. Saharan-IIigh Mountain Domain.— 10. Central Saharan Domain.

—11. Eastern Saharan Domain.— 12. Western Saharan Domain.— 13. Southern Saharan Do-

main.—14. Northern Sahehan Domain.

In view of this, tlie figures provided below ean only be considered to be esti-

mates. They are, however, significant because, despite these reservations, tlie

fact remains that tlie Mediterranean African and Saharan floras are the best

known and most studied on the African continent.

Therefore we shall study below and successively the floras of Mediterranean

and Saharan Africa. This plan will obviously lead to the appearance of a certain

num1)er of species in the two chapters; in fact, this number is not very high and

docs not exceed 200. Likewise, some tropical species present in the southern

Sahara especially will reappear in the statistics for tropical Africa. Here again

the number of these species is iiot very large and prol)ably even less than the

nmnber referred to above.

Finally let us note that a certain number of difficulties appeared during

the establishment of the biogeographical spectrum. It is basically the problem

presented by "connecting" (Eig, 1931) species of two or more regions. Without

extending their interpretation too far, they have generally been partially counted

at the level of biogeographical groups (0.5 and 0.5, for example, for a connecting

Saharan-tropical species). We have, however, avoided showing decimals in the

summary tables, decimals which woidd have given an unwarranted impression

of precision. Also we have not taken into account the species obviously ad^'entive

or introduced by man, and whose naturalization cannot be established.

II.

—

Mediteiu^anean Afhica

Mediterranean Africa includes mainly the three countries of the Maghreb to



1978] QUfiZEL—NORTH AFRICA 485

the north of the southern edge of the Bani and the Saharan Atlas, as well as the

Libyan coastline (including the Djebel Ncfoussa in Tripolitainc and Akhbar in

Cyrenai'que), and the Egyptian coastline, covering an area on the order of

900,000 km-.

The countries of the Maghreb, which represent about 800,000 km'- of the

total, constitute far and away the most remarkable unit, the richest from the

floristic point of view, and one in which historical and geomorphological factors

have allowed the development of the greatest number of endemics. The eastern

unit (Libya and Egypt) is infinitely poorer and less diversified, but still presents

several problems which will be examined later on.

IL 1 THE FAMILIES

ILl.l

—

Generic and Specific Richness (Table 3)

In Mediterranean Africa, 130 families of phanerogams and 18 families of

vascular cryptogams are represented.

Their generic representation is quite variable, and only 2 families have more

than 100 genera (Gramineae 114, Compositac 106), 2 have more than 50

(Cruciferae 84, LTmbelliferae 61), 5 more than 20 (Leguminosae 49, Labiatae 34,

Caryophyllaceac 32, Boraginaccae 26, Liliaceae 24), and 6 more than 10

( Chenopodiaceae 19, Rosaceae 19, Scrophulariaceae 18, Orchidaceae 13, Ra-

nunculaceae 13, Papaveraceae 11); the Filicales contain 15 genera. Fourteen

families have from 6 to 10 genera, 52 ha\'e 2 to 5, and 55 have only one.

From the standpoint of richness of species only 8 families exceed 100 species:

Compositae 563, Leguminosae 432, Gramineae 338, Caryopliyllaceae 227, Labi-

atae 222, Cruciferae 215, Scrophulariaceae 145, and Liliaceae 113. Ten families

have between 99 and 50 species: Boraginaceae 86, Cyperaceae 80, Ranunculaccae

64, Eui^horbiaceae 62, Cistaceae and Rosaceae 60, Chenopodiaceae 58, Orchida-

ceae 54, Papaveraceae 52, and Rubiaceae 50. Fifteen families have 49 to 20 species:

Geraniaceae 47, Pluml^aginaceae 46, Crassulaceae 43, Orobanchaceae 40, Cam-
panulaceae 37, Polygonaceae 36, Iridaceae and Malvaceae 32, Convolvulaceae

Juncaceae 29, Valerianaceae 26, Resedaceae 25, Dipsacaceae 24 o
ceac 23, and Amaryllidaceae 20. Altogether the Filicales contain 37 species.

Fifteen families possess 19 to 10 species; Linaceae, Saxifragaceae and Solanaceae

18, Thymelaeaceae 17, Gentianaceae and Primulaceae 16, Onagraceae 14^ Pota-

mogetonaceae 12, Aizoaceae, Amaranthaceae, Asclepiadaceae and Caprifoliaceae

11, Salicaceae, Violaceae and Zygophyllaceae 10.

Without carrying this analysis further, it is appropriate to point out that

10 famihes are represented by 4 species, 11 by 3, 18 by 2 and 28 are monospecific

in Mediterranean Africa.

IL1.2

—

Biogeographical Significance at the Famihj Level

Without entering further into an exact analysis, and without considering the

biogeographical value of the endemics, it is nevertheless worthwhile to point
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out that in Mediterranean Africa, tlic great majority of families is essentially made

up of species linked to the Mediterranean element. However, several exceptions

should be noted.

Thus the major element is no longer Mediterranean but "northern" in the

following families of several species: Aceraceae, Alismataceae, Betulaceae, Calli-

triehaceae, Ceratophyllaccae, Cyi^eraceae, Elatinaeeae, Grossulariaceac^, Halor-

ragidaeeae, Ilydrocharitaceae, Jimcaceae, Juncaginaceae, Lemnaceae, Lentibu-

lariaceae, Loranthaceae, Nymphaeaeeae, Onagraceae, Orchidaecae, Primulac(\ie,

Ranunculaceae, Rosaccae, Salicaceae, and Sambucaceae. The same is true lor the

following monospecific families: Adoxaceae, Aquiioliaceae, Araliaceae, Bu-

tomaceae, Dioscoreaceae, Illecebraeeac, Juglandaceae, Menyanthaceae, Mono-

tropaceae, Najadaceae, Parnassiaceae, Sparganiaceae, and Taxaceac. The majority

of tlu se families is essentially composed of aquatic or largely hygrophilous taxa

which escape climatic influences, or have only a small number of species, which

creates a deceptive statistical interpretation. The Rosaceae, Ranunculaceae, Orchi-

daceae, and Primulaceae deserve mention; these relatively important families are

in fact the only fainilies in Mediterranean Africa that have a predominance of ele-

ments of northern stock.

Also mentioned should be families in which the majority of the species are

related to cosmopolitan or more or less ubiquitous lines: Aizoaceae, Amaran-

thaceae, Ilydrocharitaceae (alrt^ady cited above), Najadaceae, Nyetaginaceae,

Onagraceae, Oxalidaceae, Polygonaceae, Portulacaceae, Potamogetonaceae, Ty-

phaceae, Trappaceae, Vcrbcnaccae, and Zosteraceae. Here again mainly aquatic

or even clearly anthropophilous (?) families predominate; the Aizoaceae and the

Nyetaginaceae have, however, tropical affinitit^s.

11.1.3

—

Endemic Riclincss at the Family Level

Endemic richness is quite variable. If limited to a strict inventory, the figures

are the following; more than 100 endenu'e species: Compositae 231, Leguminosae

105; more than 50 endemic species: Labiatae 99, Caryophyllaceac 75, Cruciferae

72, Umbclliferae 53, Scrophulariaceae 50; more than 20: Gramineae 42, Liliaceae

25, Boraginaceae 23; more than 10: Geraniaceae and Plumbaginaceae 17, Cam-

panulaceae 16, Crassulaceae and Enj^horbiaeeae 13, Cistaceae, Papa\eraceae

and Resedaceae 11, Ranunculaceae 10; more than 5: Iridaceae and Oroban-

chaeeae 9, Chenopodiaceae, Convolvulaceae and Rubiaceae 8, Dipsacaceae,

Linaceae and Saxifragaceae 7, Malvaceae and Rosaceae 6, Orchidaceae and

Polygonaceae 5; with 4 endemic species: Amaryllidaceae, Plantaginaeeac, Thy-

m(*laeaceae, Valerianaceae and Violaceae; with 3 endemic species: Gentianaceae,

Onagraceae, Polygalaceae, and Zygophyllaceae; with 2 endemic species:

Aizoaceae, Asclepiadaceae, Ilyperieaceae, Primulaceae, Santalaceae, and Selagi-

naceae. Einally the following families are represented by only one endemic

sx^ecies: Anaeardiaceae, Araceae, Berberidaceae, Capparaceae, Caprifoliaceae,

Commelinaceae, Fagaceae, Frankeniaceae, Juncaceae, Najadaceae, Pinaeeae,

Rutaceae, Sapotaceae, and Solanaceae.

Sixty-nine families have no endemic species in Mediterranean Africa. Among
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Tahle 2. Distribution of the total number of species in Mediterranean Africa into its

biogeographical subdivisions.

Subdivision Number Percentage ( %

)

Total genera

Total species

Endemics
North African

Ibero-Mauritaniau

Macaronesian
Western Mediterranean

r

Eastern Mt'diterranean

Mediterranean

Irano-Turaiiian

Saharo-Sindian

Atlantic

European and Eurasian

Paleotempeiate

Circumboreal

Tropical

Cosmopolitan or other

distribution

916
4034
1038

78
408
27

321

J 60

873
33

122

63

528
73
40

56

25.7

1.9

10.1

0.5

7.9

3.9

21.6

0.8

3.0

1.5

13.1

1.8

0.9

1.3

214 5.3

these, only 5 are represented by more than 10 species. They are the following:

Cyperaceae 80, Potamogctonaceae 12, Amaranthaceae 11, and Salieaceae

and Tamarieaceae 10.

II. 1.4

—

TJw Glohdl Biogeographical Spectrum

For the entire flora of Mediterranean Africa, maintaining the accepted

biogeographical subdivisions, the percentages are given in Table 2.

II.2—THE PRIXCU'AL BIOGEOGRAPHICAL ELEMENTS

We

II.2.1

—

Mediterranean Taxa

11.2. 1.1

—

Ibero-Mauritanian Taxa.—Ibero-Manritanian taxa represent about

I07o of the Mediterranean African flora, and naturally are found principally in

the Maghreb. Regrouped under this heading are the following (Quezel, 1957)

elements: Ibero-Mauritanian, in the strict sense, Betico-Atlas and Pyrenees-

Atlas. Differentiation of these three groups is not always easy, but schematically

they certainly correspond to different groups.

The Ibero-Mauritanian group is present in more than half of the families;

however, it plays a particularly important role in the following families, where

it represents percentages greater than 10:^ Liliaceae: Braxireon*; Amaryllidaceae:

Leiicojuin, Lapiedra*, Narcissus; Boraginaccae: Ecliium; Campanulaccac: Cam-

panula, Jasione; Caryophyllaceae: Arenaria, Minuartia, Silene; Cistaceae: Cistus,

Ilelianthemum, Ilalimium; Compositae: Senecio, Centaurea, Andryala, Carduus,

* The Ibero-Mauritanian genera are followed by an asterisk.
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Proloiv^oa'^, Otospermuni^, Daveaua^, Glossopappus'^; Crassulaceac: Seclum\

Cruciferae: Diplotaxis, Ahjssum, Matthioh; Ericaceae; Euphorbiaceae: Euphor-

bia; Gramincae; Iridaceae: Iris, Romulea, Labiatac: Teucrium, Thymus; Le-

guniiiiosae: Retanui, Stauracanthus, Erinacea^^ Ulex, Cytisus^ Genista^ Ononis,

Anthyllis; Malvaceae; Orobanchaceae; Pluinbaginaceae; Rosaceae; Rul)iaceae;

Saxifragaccae; Solanaceac: Tri^^uera"^; Saxifragaceae; Scrophulaiiaceae: Linaria,

Odontites; Thymelaeaccae; Umbclliferae: Eryngium, Ammiopsis"^, BracJiyapium,

BupJcuruni; Valerianaceae; Papavcraceae: Sarcocapnos'^, Rupicapnos'^ , Platy-

capnos, Ceratocapnos.

Here are some particularly significant examples at tlie species level:

Betico-Rifaines species: Abies piasapo, Drosophyllum lusitanicum, Eryngiuni

glariale.

Betico-Atlas species: Anthyllis warnieri, Arenariu pungens, AndryaJa aghardii,

Scdum melanantherum, Pseudocytisus integr ifalius, Poteriuni ancistraides.

Pyrenees-Atlas species: PotentiUa alchimilloides, Matthioh perennis, Valeri-

ana gloh ulariaefolia, Saxifraga langifalia, Lonieera pyrenaica.

IL2.1.2

—

Macaronesian Taxa,—In Mediterranean Africa, Macaronesian taxa

are mainly found on the Atlantic coast of Morocco, especially in the Sous valley.

They represent (without counting the endemics of Macaronesian stock) less than

30 species. Especially important are the following: Davallia canariensis. Aspara-

gus pastorianus, Traganum moquini, Chenolea tomentosa. Euphorbia balsamifera,

E. ohtusifolia, Ilelianthemum canariense, Pohjcarpaea nivaea, Drusa oppositifolia,

Astydanna latifalia, Zygophyllum fontanesii, Ilyperieuni coadunatum, Rhus al-

bida, Lithospermum micraspermuni, Carrahuna buehardii, Phagnalon ealyeinuni,

Asteriseus adorns, Andryala canariensis, and SoneJius pinnatifidus.

II.2.L3

—

We^.tern Mediterranean Taxa.—Slightly less numerous than the Ibero-

Mauritanian (321), the Western Mediterranean taxa still represent approximately

8% of the entire flora. Actually, also included here are a certain number of

Centro-Mediterranean or even Tyrrhenian elements, which arc not very abundant

and from which it is appropriate to cite in particular: Silene sedaides. Rasa sera-

fini, Vieia barbazitae, Sideritis romana, Staehys nuirrubiifoUa, and also the genus

Tetragonolobus.

The Western Mediterranean taxa are especially frequent in the following fam-

ilies: Boraginaceae 6, Caryophyllaceae 20, Cistaceae 11, Compositae 52, Crucif-

erae 12, Euphorbiaceae 9, Gramineae 21, Labiatae 19, Leguminosae 43, Liliaceae

15, Scrophulariaceae 11, and Umbelliferae 12.

Among the genera esi^ecially representative of this biogeographical subdi-

vision are: Chamaerops, Ampelodesmos, AveUinia, Wangenheinua, Aphyllanthes,

lonopsidiurn, Suceowia, Salenanthus,

11.2.1.4

—

'Northern Mediterranean Orophilous Taxa.—Some species, in general

largely present on the mountains of the northern Mediterranean slope from which

they spread northward, strangely appear in North Africa only on numidic moun-

tains. Such is the case for Juniperus sabina, Alopeeurus gerardii, Anthyllis man-

tana, Seabiosa crenata. Daphne alcaides, Seduni majellense, Saponaria depressa.

Euphorbia luteala. Campanula trichocalycina, Robertia taraxacioides. Their
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placement is prol)ably more recent than that of the oro-endemics of the Atlas,

and their migration by the Sicilian-Tnnisian bridge in the Pleistocene is likely.

11.2.1.5

—

Eastern Mediterranean Taxa,—Eastern Mediterranean taxa include

160 species representing about 4% of the flora. Of course the eastern Mediterra-

nean element is especially prominent in Libya and in Egypt where it is represented

by such genera as Sarcopoterium and Thymhra, but especially by annual species

belonging to the genera Silene, Erysimum, Trifolium, Trigonella, and Verbascum.

11.2.1.6

—

Circum-MecJiterranean Taxa.—Circum-Mediterranean taxa represent

the largest group (after the endemics) with 873 species and nearly 22% of the

entire flora. It is unnecessary to dwell on this group, which correlates almost

exactly with the entire flora from the point of view of family and generic repre-

sentation.

However, a group of species should be pointed out which is included here,

but which in fact show an element of the Mesogean type. Their distribution

area stretches from the Atlantic to the western Himalaya. Among these species,

most belong to orophilous lines. Their distribution resembles that of the genus

Cedrus (Fig. 2). In particular may be noted: Fraxinus xanthoxyloides, Pruntis

prostrata^ Cotoneaster numniularia, and SciiteUaria orientalis (Quezel, 1957;

Mcusel, 1971).

Because of the age of their disjunction, these species are polymorphic. Indeed,

this type of distribution is found especially in the endemo-vicariants series (cf.

below).

11.2,2

—

The Irano-Turanian Taxa

There are hardly more than 30 Irano-Turanian taxa (without counting the

endemics which belong to this biogeographical subdivision). This weak repre-

sentation certainly confirms the absence of this region in North Africa and

especially on the high plateaus of the Maglireb. It is nevertheless interesting

to note that it is the Chenopodiaceae which have the greatest number of species

belonging to this element. In particular may be noted: Kochia prostrata, Anabasis

aphylla, Noaea mticronata, Salsola paJetzkiana.

II.2.3

—

Sahara-Arabian Taxa

A little more than 120 species (370 ^^ the flora represent the Saharo-Arabian

element in Mediterranean Africa. These species are not particularly interesting

biogeographically. They nearly always represent southern infiltrations into the

most arid part of the Mediterranean region of Hodna in Algeria and into the

middle valley of the Moulouya in Morocco.

11.2.4

—

Taxa of Northern Origin

Among the Northern taxa are included the Atlantic (63, 1.57^), European

and Eurasian (528, 13.1%), Paleotemperate (74, 1.87^), and Circumboreal (40,

1%) taxa. Without going into detail, the predominance of European and Eur-

asian taxa may be noted. These make up a large contingent which is commonly
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FiGUiiE 2. Distribution of circum-McditcMiunoan taxa.

found in the wettest zones of the North African tells, particularly at the edge

of water and in forest associations. Among tlie most noteworthy genera are:

Cyperiis, Scirpus, Jtmcus, Salix, Ranunctihis, Papaver, Funuiria, Sedwn, Polen-

tilla. Geranium, Acer, Anthriscus, Oenanthe, Caucalis, and Veronica.

A certain number of oropliilic species also belong to this group; the most repre-

sentative are (without counting the phenomenon of microendemism) : Calama-

<^rostis argcntea, Agrostis alpina, Avena montana, Bhjsmus compressns, A(iuile<:^ia

vulgaris, Aconituni hjcoctomum, Draha tomentosa, Rhamnus puniilla, Meiim

atJiamanticum, Androsace villosa, Gcntiana verna, Euphrasia minima, Galium

pumilum, and Asperula odorata.

The circumboreal element, although weakly present, also appears mostly on

high mountains, the Atlas in particular, and, by its presence, poses interesting

historical problems. As I have shown (Quezel, 1957), this element generally

represents the vestiges of a flora which came into North Africa at the glacial

periods and which arrived almost exclusively by way of the Iberian Peninsula,

perhaps bird dispersal playing a small role. Among the most noteworthy repre-

sentatives are: Botnjchiwn lunaria, Dryopteris lorichitis, Nardus stricta, Polyg-

onum historta, Carcx capillaris, Luztda spicafa, Luzula multiflora, Cerastium

cerastioides, Sagimi saginoidcs, Viola palustris, Gentiana tenclla, and Parnassia

palustris.

The Atlantic element is especially well represented in Morocco, but it is also

found along tlie Algero-Tunisian coast. Among the most notable types are the

genera: Chaeturus, Airopsis, Antinoria, Perihallia, Gratiola, Illecebrum, and

Querciis pyrenaica.

II.2.5

—

Taxa of Tropical Origin

It is approi^riate to expand somewhat on the tropical taxa, particularly within

the framework of a total floristic and biogeographical interpretation of the

African continent.

According to the figures, they represent a small group in Mediterranean
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Africa (excluding the Nile Delta) with about 55 species and 1.3% of the flora.

Without considering here the problem of Mediterranean endemics of tropical

origin, a study of Table 3 shows immediately that two families alone contain more

than half of these species: the Gramineae (24) and the Cyperaceae (8). In

fact, an even higher number could be envisaged if one takes into account many of

them which are connecting (?) Sudano-Angolan-Mediterranean species.

Among the latter, many correspond to hygrophytcs, or even hydrophytes,

whose presence in Mediterranean Africa can be linked to transport by migratory

birds (at least for some of them). There are in particular, and mainly for the

marshes of the Moroccan or Calle coast, several representatives of the genera

Cyperus ( C, michelianus, C. pohjstachijos, C. corijmhosus), Firnhristylis ( F.

squarrosa, F. dichotoma), as well as Rhynchospora alha, Fuirerui puhescens,

Polygonum senegaJense, Typha elephantina, Oldenhndia capensis, Laurenhergia

tetrandra, Glinus lotoides, and AltcniantJwra mssilis.

Numerous annuals linked to cultivation and without great biogeographical

interest can also be noted here; they belong principally to the genera: Sorghum,

Digitaria, Brachiaria, Paspahim, Paspcdidium, Echinochloa, Panicum, Eragrostis,

Dactyloctenium^ and Achyranthes aspera.

Indeed, the most remarkable group is made up of species generally present

both in the tropical dry zone and in the Mediterranean region where they are

often abundant. They pose an interesting biogeographical problem. The Gramin-

eae and, in particular the Andropogoneae, play a major role here. Most of these

probably arrived in the Mediterranean region during the Quaternary pluvial

periods. Tlieir path of migration followed the mountain chains adjacent to

the Red Sea, but also the high Saharan mountains, and even the Atlantic coast.

Among the most noteworthy are (cf. Fig. 3): Chrysopogon aucheri, Andropogon

disfachyus, Uyparrhenia hirta, Heteropogon contortus, TJiemeda triandra, Trich-

olaena teneriffae, CencJinis cUiaris, Pennisetum setaceum, Eniieapogon scaher,

Oropetium africanum (Gillet & Quezel, 1959), Dichanthium anmdatum, as well

as on the Moroccan coast, Enteropogon rupestris\

II.3 ENDEMISM IN MEDITERRANEAN AFRICA

Successively we shall look at generic and specific endemism and then try to

define the biogeographical significance of endemism in the flora of Mediterranean

Africa.

II.3.1

—

Generic Endemism

In spite of several taxonomic uncertainties, it is clear that generic endemism

is relatively important in Mediterranean Africa, and especially in the Maghreb.

In fact 3S genera can be put into this category, although some, which are present

in the Mediterranean region, are more widely represented in the Saharan region,

and will be studied later on. These are principally the genera Oudneya, Eremo-

phyton, Perralderia, Wianterium^ Warionia, and Tourneuxia.

Among the remaining 32 genera: 12 belong to the Crucifcrae: Trachystoma,
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Figure 3. Distribution of Ilyparrheuia hirta (vertical lines) and Andropogon distachyus

(horizontal lines).

Raffemddia, Hemicramlye, CordyJocarpm, Fezia, Kremcriella, Muricaria, Cram-

hella, Otocarpiis, Ceratocnemum, RJnjtidocarpus, and Psydnne; 4 to the Com-

positac: Fontquera, Anvilleina, Lifago, and Mecomiscus; 3 to the Umbelliferae:

Sclerosiadium, Pachyctenium, and Bcdansaea; 4 to the Leginninosae: Hesp

Inhurnnm Ar^ttrncntisus. Lt/auteua. and Benedietella: 2 to the Gramineae: Li-

hyella and Agropyropsis\ to the Labiateae: Saeeocahjx and Pitardia; and to the

Chenopodiaceae: Oreohliton and Traganopsis. Finally there is an endemie

genus in the following families: Liliaeeae {Battandiera), Aniaryllidaceae {Han-

nonia), Sapotaceae {Argania), and Campanulaceae (Feeria).
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lemicrambe —' Cerdtocnemon

Otocsrpus

n

Rhytidocarpui

Kremenella

CrambeHa

Trachystoma
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Rtjffenaldtd

FiCiUiit; 4. Distril)uti()n of eiulcMuic gencm of Ciuciierac in Mediterranean North Africa.

Psijchinc occurs nearly throughout ^hHliterranean Xortli Africa.

Most of these genera are monospeeifie and liave a restricted distribution

(cf. Fig. 4). However, Trachystoma has three speeics and Raffenaldia, Filardia

and Mechomisciis have two species.

Certainly^ the most remarka])le characteristic is the real generic proliferation

wliicli appears in tlie Maghreb in the Crnciferae.

Among the other genera, some are certainly related to other North African or

Mediterranean genera; others, on the other hand, represent paleocndemic ele-

ments. Among the former are Anvilleina, Lifago, LihijcUa, A<grop\jropsis, Sacco-

cahjXy Traganopsis, Battandiera, whose links with the genera Anvillea, Filago,

Mihora, Agropijro}i^ T}iynius\ Traganum and OniUhogalum are evident.

II.3.2

—

Specific Endcmism

Of thc^ some 925 genera inventoried in this work for Mediterranean Africa,

about 330, or 30%, have endemic species. It would be too lengthy to enumerate

these species here, but it is nevertheless interesting to learn something about

the genera having the largest number of endemic species. I have not gone beyond

four endemic species per genus: 48; Siloie; 34: Centaurea, 25: Teucrium-, 23:

Linaria; 18: Astragalus, Thymus; 16: Om)nis, Euphorbia; 15: Erodium; 14:

Limonitim; 13: Buplcurum, Leucanthemum, Crepis; 12: Sedum, Genista, Cam-
panula; 11: Reseda, Echium, Marruhium, Stachys, Atractylis; 10: Vicia, Celsia;

9: Sideritis, Carthamus, Carduncellus; 8: Romidea, Ileliimthemum, Galium,

Orohanche, Anacyclus, Chrysanthemum, Senecio; 7: Fumaria, Arahis, Saxifraga,

Adenocarpus, Cytisus (sensu lato), Lotus, Linum, Convolvulus, Salvia, Micro-

meria, Onopordum, Leontodon, Taraxacum; 6; Festuca, Scilla, Allium, Rumex,
Spergularia, Ranunculus, Diplolaxis, Ahjssum, Iledysarum, Lavatera, Eryngitim,
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Carum, Odontites, Phagnalon, Andrijah; 5: Arenaria, Biiffonia, Lathijrus, Daucus,

Valerianella, Scahiosci, Verbascum, Scrophularia, Plantago, Armeria, Thymelaea,

PiiUcaria, Fila<i,o, Anthemis, Cirsium, Launaea; 4: Avena, Cynosurus, Atriplex,

Delphinium, Bmssica, Potentilla, Viola, Bunitwi, Pittiranthos, Fertih, Lavan-

dula, Calamintha, Origanum, Evax, Calendula, Artemisia, Ilypochoeris, Picris,

Hieracium.

Witliout going into a biogeographical interpretation, it is nevertheless appropri-

ate to point out that nearly all of these genera are unquestionably of Mediter-

ranean origin; the /

Avena, Potentilla, Viola, Cirsium and Hieracium, more generally Eurasian or

Holarctic, Artemisia and Atriplex, better developed in the Irano-Turanian Region,

and Pituranthos, of Saharan origin.

11.3.3

—

Biogeographical Significance of Endemic Taxa

It is impossible to study here in detail the biogeographical significance of the

1,037 endemic species inventoried in Mediterranean Africa; it is nevertheless

interesting to clarify at least some points.

11.3.3.1—Endemics of Mediterranean Origin.—These represent more than

80% of the total. Among these, more than a third are related to genera essentially

circum-Mcditerranean, tlie principal ones being: Asphodelus, Scilla, Brassica,

Diplotaxis, Arahis, Reseda, Sedum, Ononis, Trifolium, Lavatera, Ferula, Cycla-

men, Globularia, Teucrium, Salvia, Sideritis, Stachys, Campanula, Evax, Ana-

cyclus, Anthemis, Chrysanthemum, and Centaurea.

The genera more specifically Western Mediterranean are perhaps even better

represented by: Catapodium, Ronmlea, Spergularia, Silene, Uedysarum, Ileli-

anthemum, Erodium, Eryngium, Bupleurum, Echium, Linaria, Odontites, Solen-

anthus, Armeria, Limonium, Lavandula, Thymus, Filago, Calendula, Atractylis,

Carthamus, and Carduncellus.

Among the genera of Ibero-Mauritanian origin, endenn'cs are present in

Leucojum, Vagaria, Rupicapnos, Adenocarpus, Lafuentia, Brachyapium.

Inversely, the endemics belonging to the genera Bellevalia, Tunica, Astragalus,

M
terranean origin.

Since a biogeographical and taxonomic interpretation is already nearly

complete, (Quezel, 1957, 1964a), wc shall not discuss it at length. However,

we would still like to emphasize a certain number of points.

11.3.3.2—Endemics of North African Origin.—Along with the endemic genera

mentioned above, one should point out the existence of endemic sections in the

genera Agropyron {Goulardiopsis by A. emhergeri), Draha (Ilelicodraba by D.

1 oreadum), Fhagnalon {Gnaphaliopsis by P.

rvse

hlf

Some genera also have some very distinctive species in North Africa. Such

is the case for the hardy Cynosurus (C. peJtieri, C. halansae, and C. junceus),

for the shrubby Pohjgala (P, halansae, F. wehhiana, and P. munhyam), the
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Aclenocarpus with umbclliform inflorescences (A. iimheUatus, A. faurei, and

A. segonei) and also the Buffonia perenncs group.

II.3.3.3

—

The Mountain Endemics.—The North African mountains (Quezel,

1957) contain one of the most remarkable concentrations of endemic taxa in

North Africa; in fact, there are about 170 on the high Moroccan Atlas. A large

number of these endemics belong to genera or to groups of species of oropbytes

which are circum-Mediterranean, or even Mesogean. These emphasize the

strict affinities existing in the original plant population of the mountains of the

Mediterranean periphery. A few examples are (Fig. 5) the representatives of

the genera Cedrus and AJnes, as well as CAcer atJanticum, a very exact vicariant

of C. incisum of Grc^ece and of the Near East, and of C minutum of Ebourouz.

There are many other examples in the genera Minuarfia, Silene^ PolentiUa,

Astra <i,(dus, Viohy Hypericum, Sideritis, Marruhium, Veronica, Asperula, Plero-

cephalus, Rindera, Campanula, and Leuzea.

IL3.3.4

—

Endemics of Northern Ori<iin (in the broad sense).—Although these

are not very numerous, they are of some interest. Even though the migration to

North Africa of species of northern origin generally appears recent and, for

the most part, conconu'tant with glaciations (the nearly total absence of specific

endemism proves it clearly), some noteworthy exceptions point to the possibility

of a much older migration. Thus it is that the genus Gentiana is represented

on the high Atlas by two endemic species, one of which (G. tornezijana) is the

type of the section Pseudotricha, and the other (G. athntica) belongs to an

orophilous southern European lineage absent, however, from the Alps.

Other examples are the following; Agrostis athntica, vicariant of A. rupestris;

Luzula athntica. related to L. graeca; representatives of the genera Erigeron and

GnaphaJium, also related to European or Anatolian species. Still in the Atlas,

Aster pujosii, vicariant of A. ameUus and A. niUkommii, can be linked to the

element of Sarmatic origin. Some endemics of northern origin are found in

North Africa, especially on the eastern Algerian coast at low altitudes. Their

presence there seems to be very old. Such is the case for Digitalis athntica,

Pedicuhris numidica, Lysimachia cousiniana, Epimediuni parralderianum, Epi-

lohitnn numidicum, Galium numidicum, related specifically and respectively to

D. amhigua, P. silvatica, L. nemorum, £. puhigenum, E. parviflorum and G.

rnolUigo.

Coronilla athntica and Doronicum athnticum, as well as the Teucrium en-

demies of the Scorodonia section, have a comparable significance, but a wider

distribution.

II.3.3..5

—

Endemics of Irano-Turanian ami Saharo-Arabian Origin.—Thc\se

endemics are not numerous. However, endemics of Irano-Turanian origin are,

probably, Zygophyllum cornutum. Anabasis prostrata, as well as various repre-

sentatives of the genus Artemisia (particularly A. athntica, A. mesaflnntica, and
A. ifrancnsis) whose affinities with A. hcrl)a-alba are evident. The same applies

to the genus Ilohenackeria (//. pohjodon).

The only endemic species of Saharan origin found within the limits of the

Mediterranean region appears to be Fagonia harpago of the southern face of

the Anti-Atlas.
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Cicer Sect Anetina

1 C. atIan ticurn

2 C.incisum

5 C. minutum

• Agropyron fesfucoides

P- A tauril

o Dracocephalum renati

D. multlcaule

D Hotschyi

Figure 5. Distribution of North African mountain endemics.

II.3.3.6

—

Endemics of Tropical Origin.—Altliough not numerous in Medi-

terranean Africa (about 15), these are nevertheless noteworthy from several points

of view. First, it is relevant to note that the largest number of them is found

in southern Morocco, especially in the Macaronesian section of this country. In

fact, most also have vicariants in the Canaries or could be integrated, if necessary,

into the Macaronesian element. Specific examples are Acacia gumrnifera, Com-
melina rupestris, Boerhaavia iiuiroccana, Kalanchoe faiistii, Leptochloa ginae,

and Pentzia hesperidum, all the only representatives of these genera in Medi-

terranean Africa.

Among the other endemic species of tropical African origin that are wide-

spread in North Africa are two representatives of the genus Hertia {H. cheiri-

folia and //. maroccana), and of the genus Caralltima (C. hesperidtim and C.

joannis), as well as PoUjcarpaea akkensis^ AndracJine maroccanUy and Cleome

am])hjocarpa.

The genera Lotononis (with 3 endemic species in Morocco) and Argtjrolobium

(2 species) arc also of tropical African origin. Trichodesnia calcaratum and

Withania adpressa are found in the Sahara, but are otherwise found mainly in

Mediterranean Africa.

The relatively large representation of endemics of tropical origin in southern

Morocco is well known, but merits attention. Indeed, their presence is certainly

old in this zone and points to the possibilty of floristic exchanges between the

Mediterranean and tropical regions, certainly since the Tertiary and probably

even before the Saharan aridification (cf. below). The continued presence of

these species, often quite rare as well, has been conditioned by the local climate

and essentially by the high degree of atmospheric humidity. It should be pointed

out that the coast of the Red Sea must have played an analogous role even
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thoiigli cncleiiiism there is scarcely perceptible for tropical taxa which, in any

case, are not found in the Mediterranean region.

11.3.3.7

—

Endemics of Macaroncsian Ori^i)i.—Macaronesian endemics occur of

course, mainly in the Macaronesian Moroccan region whose essential physiognomic

clement is Arganhi spinosa. However, this tree, as well as several other species,

spread more or less widely into the Mediterranean region, and notably into

the oceanic Sahara. The endemic elements most representative are EtipJiorhia

ecJiinus, Scnecio anthcuphorhium, Buhonium imhricatum^ Aizoon tJwurkatiffii,

Li))ionium heaumierianum, L. tn])ercul(!tt(my Limoniastrum ijniense^ JaHhs

psciido-creticus, L. simonae, and Frankcnia chcvaUicri,

In Algeria, at Bejaia, Buphunun phnlagincum also appears to belong to

this group. In fact it is close to B. salicifolium of the Canaries and of Madeira,

but also to B. dumosum of the Ida or Tanana of western Morocco.

II.3.4

—

The Geographicid Aspect of Endemisni in Mediterranean Africa

It is evident that the Maghr^^b alone is the basic reservoir for th(^ endemic

species. In fact, of some 1,037 species cited, almost a thousand arc found there.

No estimate is made here of the number of endemic species in each of the

countries of the Maghreb since this does not corrc\spond to any geographical

reality. Nevertheless, this count has been made for Algeria (Quezel, 1964b),

where about 250 endemic species exist. Recently Lecompte-Barbet (1975) made

this study for Morocco, but she clearly gives too broad a meaning to tliis term

at the taxonomic level (she includes subspecies in her totals) as well as at the

geographical level. Therefore it is difficult to estimate from these results what

the actual specific endemism of Morocco is; numb(M\s on the* order of 600-650 are

Hkely.

A very special case which deserves attention is that of the Cyrenaic Medi-

terranean, which has very distinctive characteristics and a certain influence of

eastern Mediterranean elements in the makeup of its endemic ancestry. It is

difficult to calculate the exact number, but it is probably more than 40. Among
those unquestionably having ekMnents of eastern Mediterranean origin arc:

Bellevalia cyrenaica. Allium spp., Arum cijrenaicum. Crocus houlosii, Ornithog-

alum Jyarha-caprac, Athamantha della-cellae. Tunica daveana^ T, marmarica.

Astragalus cyrenaicus, A. faid)ertianus, Origamnn cyrenaicum, Microtneria gtii-

chardii. A/, fortii, Nepeta cyrenaica, Teucrium harheyanum, T. davaeanum, and

Arbutus pavarii.

Other speci(^s are more typically of circum-Mediterranean origin. Thes(^ are:

Aijcna heguinotiana^ Cynosurus junceus^ Orchis cyrenaica, Thesium erylhronicum,

Silene daveana, S. marmarica, Reseda odorata^ R. pampaniniana, Sedum minim,

S. hracteatum, Medicago cyrenaica, Convolvulus mairei, Plantago phacosloma,

Onopordum cyrenaicum, JAhyella eyrenaica^ Cyclamen rohlfsianum^ Viola scorpi-

uroides, and Fachyctenium mirahile.

Egypt, on the contrary (excluding Sinai), has only a small number of endemic

species in its Mediterranean portion. Noted may be: Tunica compressa, Lotus

polyphyllus, Ebenus armitagei, and Ferula murmarica.
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III—SAllARAN Africa

The vast desert zone stretehing between Mediterranean Africa on the north

and tropical Africa on the soutli, and for which we have previously indicated

the Ijoundaries, which is truly quite artificial, occupies approximately 7,(X)0,000

km2.

In this enormous territory, in spite of an usually extreuK'ly hostile cHmate,

developed a flora of great importance, which is especially prevalent in the wettest

areas: the northern and southern borders, the ocean shores, and in particular the

mountain massifs. This flora presents many problems of biological and geobo-

tanical significance, problems essentially related to the climatic history and

especially to the recent climatic history of this area, where next to the eremitic

autochthonous elements, an often significant number of Mediterranean and trop-

ical elements appears. In fact, even if some of tlie eremetic elements are truly

from the Sahara (in the actual sense of the term), others belong to the old

African xerophytic flora usually called the "Rand Flora."

For all these reasons, the analysis of the flora presently occupying the Sahara

is particularly delicate, but also very interesting and instructive!

II 1. 1—THE FAMILIES

ni.1.1

—

Generic ami Specific Riclmess (Table 5)

For the entire Saharan region about 104 famihes of phanerogamic plants

have been divided into several categories; for the vascular cryptogams about 10.

Concerning the generic representation, the hierarchy is as follows: 2 families

contain more than 50 genera (Compositae 80 and Gramineae 74), 4 more

than 20 (Cruciferae 44, Leguminosae 30, Chenopodiaceae 23, Caryophyllaceae

22), 7 more than 10 ( Umbelliferae 18, Boraginaceae 17, Labiatae and Scrophu-

lariaceae 16, Aizoaceae, Asclepiadaceae and LiHaceae 11). Fourteen families

possess between 6 and 10 genera ( Convolvulaceae, Cucurbitaceae, Euphorbiaceae

and Rubiaceae 9, Cyperaceae, Malvaceae and Zygophyllaceae 8, Acanthaceae

and Capparaccae 7, Amaranthaceae, Papaveraceae, Polygonaceae, Solanaceae

and Verbenaceae 6). Thirty-seven families contain from 2 to 5 genera, and 37 are

monospecific in the Saharan area.

In the vascular cryptogams, all of the Filicales embrace 11 genera, the other

families (4) are represented by a single genus.

In species richness, only 3 families suipass 100 (Gramineae 203, Compositae

164, Leguminosae 154), 3 surpass the 50 mark (Cruciferae 73, Chenopodiaceae

64, Caryophyllaceae 73), and 14 families possess between 20 and 49 species

( Scrophulariaceae 49, Cyperaceae 46, Boraginaceae and Zygophyllaceae 43

Malv Convolvulaceae

34, Aizoaceae 25, Asclepiadaceae and Capparaceae 23, Rubiaceae 22, Solanaceae

21). Fifteen families have between 10 and 19 species (Liliaceae 19, Polygonaceae

18, Geraniaceae, Papaveraceae and Tamaricaceae 15, Amaranthaceae and Cu-

curbitaceae 14, Cistaceae, Plantaginaccae and Resedaceae 13, Plumbaginaceae

J
In
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addition 21 families possess from 5 to 9 species. Four species are found in 3

families, 3 in 7, and 2 in 15. Finally, 21 families are represented in the Sahara

by only a single species.

III. 1.2

—

BiofieogmphicaJ Significance at the Family Level

Let me emphasize immediately, that contrary to what happened in Medi-
terranean Africa, the families offer very diverse biogeographical significance.

Later on I will return to this question which is one of the fundamental aspects

of the Saharan flora, but it is, however, interesting to emphasize that tlu^ tropical

element is in the majority in a large number of families. Particularly to be noted

are the following: Acanthaceae, Aizoaceae, Amaranthaceae, Asclepiadaceae,

Burseraceae, Capparaceae, Commelinaceae, Convolvulaceae, Cucurbitaccae,

Elatinaceae, Eupliorbiaceae, Leguminosae, Lythraceae, Malvaceae, Menisper-

maceae, Moraceae, Nyctaginaceae, Pedaliaceae, Sapindaceae, Solanaceae, Ster-

culiaceae, Tiliaccac, Vahliaceae, Verbenaceae, and Vitaceae. Such is still the

case for the Avicenniaceae, Balanitaceae, Combretaceae, Ebenaceae, Moriugaceae,

Rhizoplioraceae, and Salvadoraceae, all represented by a single species in the

Sahara.

The Saharan element (sensu lato) dominates in the Boraginaccae, Chcno-
podiaceae, Compositae, Cruciferae, Frankeniaceae, Plumbaginacea(>, Resedaceae,

Tamaricaceae, and Zygophyllaceac.

The Mediterranean element dominates in the Araceac, Caryophyllaceae,

Ephedraceae, Geraniaceae, Labiatae, Orobanchaceae, Papa\'eraccae, Plantagi-

naceae, Rhamnaceae, Santalaceae, and Uml)elliferae.

Finally, it may be noted that Polygonaceae, Ranunculaceae, and Salicaccae

predominately exhibit the Irano-Turanian element, although this phenomenon
is not particularly significant except perhaps for the Polygonaceae. With the

Juncaceae, Najadaceae, and Potamogetonaceae, the cosmopolitan species or

those with a very vast area of distribution are dominant.

1

III. 1.3

—

Endemic Riclmcss at the Family Level

One must emphasize at the beginning the considerable impoverishmtMit ii

endemic species that can be observed in the Sahara in comparison to Medi-
terranean Africa. The total percentage of endemics is no more than 11.69^', in

contrast to 25.7% in Mediterranean Africa.

One single family shows more than 20 endemic species (Leguminosae 21)
and 6 more than 10 (Grann'neae 19, Caryophyllaceae, Compositae and Umbel-
lifcrae 13, Cruciferae 12, and Zygophyllaccae 10). Three show from 5 to 10

( Scrophulariaceae 7, Eupliorbiaceae and Plumbaginaceae 5). There are 4 en-

demic species in the Asclepiadaceae, Boraginaccae, Cistaceae, Labiatae and
Rubiaceae, 3 in the Aizoaceae, Dipsacaceae, Ephedraceae, Liliaceae, Papa-
veraceae and Polygonaceae, and 2 in the Chenopodiaceae, Convolvulaceae,
Cyperaceae, Gentianaceac, nypericaceae, and Resedaceae. Finally, Apocynaceae,

Crassulaceae, Cupressaceae, Elatinaceae, Frankeniaceae, Geraniaceae, Malvaceae,
Moraceae, Myrtaceae, Nyctaginaceae, Oleaceae, Onagraceae, Plantaginaccae,
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Tahle 4. Distribution of the total number of species in Saharan Africa into its biogeo-

graphieal sub<^li\isions.

Subdivision

Nuniber of genera

Number of species

Endemics (sensu lato)

Saharo-Arabian

Irano-Turanian

Mediterranean (sensu lato)

Tropical (sensu lato)

Cosmopolitan or plurilocal and others

Number

61 i

i,6:o

190

359

75

344

524

126

Percentage %

11.6

22.7

4.5

21.2

32.3

7.7

Polygalaceae, Primulaceae, Ranunculaccae, Rosaceae, Solanaccae, Tamaricaceae,

and Verbenaceae possess only one.

It is notable that in the Sahara, 51 families do not possess endemic species,

estimated at a rough guess to be half of the families present.

IIL1.4

—

The Gl()])al Biogeographical Spectrum

In order not to excessively complicate an often controversial question, I

only consider the Saharo-Arabian, Irano-Turanian, and Mediterranean elements,

and some of tropical origin, in Table 4 and make furtlier analyses in the text.

The simple analysis of this spectrum (Table 4) and its comparison with that

Med shows numerous

peculiarities:

For a surface at least seven times greater, the number of species is almost three

times poorer, whereas the number of gent^ra remains relatively high (615 in-

stead of 916).

The endemic element which represents more than 25% of tlie flora in

Mediterranean Africa here reaches scarcely 12%.

While in Mediterranean Africa there occurs an overwhehning predominance

of the Mediterranean element (46% without counting the endemics which would

make it closer to 65% ), in the Sahara, on the contrary, there is a nearly equal

M
(32%) elements.

These peculiarities not only confirm the biogeographical heterogeneity of

the Sahara but also the hostility of the ecological conditions which now pre-

vail there and which are only reflections of the climatic cataclysms which

have occurred there since the end of thc^ Quaternary. Finally, it should be re-

membered that in the Sahara the major part of the flora is confined in the "massif

refugia*' or the "zones of safey," while very large surfaces are practically sterile.

IIL2 THE PRINCU'AL BK)(;EOGRAI>IllCAL ELEMENTS

We consider in succession the Saharo-Arabian, Irano-Turanian, Mediterranean,

and tropical elements.
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III.2.1

—

Saharo-Arahian Taxa

They belong to a large number of the families, but are in fact abundant only

in the Boraginaceae (Lappula, Echiocliilon, Moltkia, Arnehui, Gastrocotijle,

Megastoma), the Caryophyllaceae (PterantJius, SclerocepJialus, Gymnocarpos,

Paronychia, Polycarpaea, Silene), the Chenopodiaceae (Schanginia, Scvada),

the Compositae (Launaea, AtractyJis, Gymnarrhena, Lasiopogon, Iphiona, Puli-

carki (including Frankoeria)^ Anvillea^ Asteriscus^ RJictinoIepis, Lasiospcnuum^

Chhmydophora

)

, the Cruciferae
(
Reboudhi, Farsetia, Savignya, Moricandia,

Pseuderucaria, Notoceras, Morettia, Zilla, Schouwia, Anastalica, RohcscJiia, Toru-

laria, Schimpera, Eremohium) , the Gramincae [Aristida
( p.p. ) , Schhmus,

Desmostachya, Boissiera], the Lcguminosae {Trigonella, Lotus, Astragalus, AI-

hagi), the Rubiaceae (GaiUonia), the Resedaceae {Reseda), the Tamaricaceae

(Tamarix), the Umbelliferae {Pituranthos^ Ammodaucus) and the Zygophyl-

hiceae {Zygophyllum, Fagonia, Nitraria). If a great number of the genera cited

above correspond in fact to some elements with Saharo-Mediterranean or Medi-

tcrranean-Saharan connections, they nevertheless occupy an appreciable, indeed

an important, place in the Saharan flora, and they comprise a large number or

reasonably large number of the species with an essentially Saharan or Saharo-

Arabian distribution.

III.2.2

—

Irano-Turanian Taxa

Although iew, they merit being cited; they appear especially in the eastern

Sahara, but some are widespread over most of the Sahara. Let us point out: the

Liliaceae (Bellevalia, Lcopoldia), the Salicaceae {Popuhis eupJiratica and Salix

suhserrata ) , the Salsolaceae
(
Halocnemum, Salsola, Seidlitzia, Ilauunada,

Noaea), the Leguminosae {Astragalus), the Malvaceae {Alcea), the Umbel-

liferae {Astoma, Ducrosia, Zosima), the Boraginaceae {Paracaryum), Plantagi-

naceae (Plantago), and the Compositae {Atractylis, ZA)egea, Artemisia),

IIL2.,3

—

Mediterranean Taxa

Mediterranean taxa are relatively nuuKTous, as I have noted, and appear (cf.

Table 5) among numerous families (especially Caryophyllaceae, Compositae,

Cruciferae, Gramineae, Leguminosae, Papaveraceae, Plantaginaceae, Rubiaceae,

Scrophulariaceae, Umbelliferae). Their significance is quite variable.

Some appear only in the northern Sahara immediately adjacent to their

Mediterranean range and have only a minor biogeographical value. Others are

usually located close to areas with water, or are clearly anthropophiloiis [Juncus,

Scirpus, Pohjpogon, Ranunculus, Trigonella, Medicago, Trifolium, Franhoiia

(p.p.), Apium, Torilis, Centaurium, Galium, Plantago, Pieris, Scorzonera,

Lactuca].

Others, on the other hand, represent isolated colonies, persisting due to rela-

tively favorable ecological conditions, and constituting for the most part vestiges

of a flora much more widely spread in the Sahara at the time of the rainy

Quaternary periods. The most remarkable case is that from the high Saharan
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Table 5. The principal biogeojiiaphical elements of the families of Saharan Africa.

Heading abbreviations are as follows: Gen. = Genera, Sp. — Species, End. = Endemics, S.-A.

Saharo-Arabian, I.-T. = Irano-Turanian, Med. = Mediterranean, Eur. = European, Trop.

Tropical, Oth. = Other.

Family

Acanthaceae
Aizoaceae

Amaranthaceae
Amaiyllidaceae

Anacardiaceae

Apocynaceae
Araceae

Asclepiadaceae

Avicenniaceae

Balanitaceae

Balanophoraceae

Boraginaceae

Burseraceae

Campanulaceae
/ Capparaceae

Caryophyllaceae

Celastraceae

Chenopodiaeeae
Cistaeeae

Combretaceae
Commclinaceae
Compositae
Convolvulaceae

Crassulaceae

Cruciferae

Cucurbitaceae

Cupressaceae

Cyperaceae

Dipsacaeeae

Ebenaceae
Elatinaeeae

Ephedraceae
Ericaceae

Euphorbiaceae

Frankeniaeeae

Gentianaceae

Geraniaceae

Gramineae

Hydroeharitaeeae

Hypericaceae

Juncaccac

Labiatae

Legnniinosae

Lemnaceae
Lentibulariaceae

Liliaccae

Linaceae

Loranthaceae

Gen

7

11

6

1

2

3

2

11

1

1

1

17

1

4

7

22
1

23
1

1

3

80

9

2

44
9

2

8

2

1

2

1

1

9

1

4

3
74

5
1

2

16

30
1

1

11

1

Sp.

10

25

14

5

5

3

2

23

1

1

1

43
2

9
23
63

1

64

13

1

8

164

34

3

73
14

2

46

6

1

5

8

1

40

6

7

15

203

6

4

10

36
153

2

2

19

1

End

3

1

4

4

13

2

4

13

2

1

12

1

2

3

1

3

5

1

2

1

19

2

4

22

3

S.-A

1

1

3

4

17

4

1

13

39

7

62

4

32

1

1

1

12

3

4
29

5

32

4

I.-T

1

1

2

6

7
2

3

2

2

7

4

Med

1

2

1

2

3

1

5

4

1

26

8

2

44

2
1

23

1

1

4

2

5

5

2

2

7

50

2

3

18

25

6
1

Eur. Trop.

10

20

7

1

2

1

1

12

1

1

14

2

1

21

7

1

1

8
32

20
1

2
12

25

1

4

16

1

3
76

4

7

66

1

2

Oth.

5

I

1

4

9

5

4

1

14

1

2

27

2

7

2
1

2
1
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Table 5. Continued,

Family Gen

Lythraceae 3

Malvaceae 8
Mciiispcrmaeeae 2

Moraccac 1

Moringaceae 1

Myrtaeeae 1

Najadaceae 1

Neuradaceae 1

Nyctaginaccae 2
Nymphaeaceae 1

Oleaceae 2
Onagraceae 3
Orchidaceae 1

Orohaiic'haceae 2
Oxalidaceae 1

Palmae 3
PapawMaceae 6
Pedal iaceae 3
Plantaginaeeae 1

Plunibaginaceae 3
Polygalaccae 1

Polygonaceae 6
Pontederiaceae 1

Portiilacaeeae 1

Potaniogetonaceae 1

Priinulaceae 3

Ranuneulaceae 5

Resedaceae 5

Rhaninaceae 4
Rliizophoraceae 1

Rosaeeae 3
Rubiaceae 9

Ruppiaceae 1

Riitaceae 1

Salieaceae 2

Salvadoraeeae 1

Santalaceae 2
Sapindaeeae 2
Sapotaceae 1

Scrophulariaceae 16
Selaginaceae 1

Siniaroiihaceae

Solanaceae 6
Sterculiaceae 4

Tainaricaceae 2

Thynu^Iaeaeeae 1

Tiliaceae 3

Typliaceae 1

Unibelliferac 18

Urticaceae 3

Sp.

8

32

2
6

1

1

3

1

9

2

4

6

1

9
2

3

15

13

12

3

18

1

1

10

3

11

13

6

1

4

22
1

1

2

1

2

2

1

49

1

21

6

15

1

9
2

35

6

End.

1

1

1

1

1

1

3

1

5

1

3

1

1

1

1

4

7

1

1

13

S.-A

1

1

1

1

2

5

2

7

1

1

1

8

1

3

11

5

3

l.-T.

3

4

3

7

6

I

2

1

2

1

2

3

1

Med.

1

5

1

1

1

4

7

7

1

4

2

2

3

8

2

1

14

3

1

1

12

Eur Ti( )p

7

23

2

4

1

8

2

3

3

1

1

2

3

1

2

1

1

2

1

1

8

1

2

15

8

6

9

2

2

Oth.

3

1

3

1

2

1

8

2

2

1

1

4

6

2

Vahliaceae 1 2 2
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Table 5. Continued.

Family

Valcrianaceae

Vcrbcnaccac

Vitaccae

Zannichelliaceae

Zygophyllaceae

TOTALS
PERCENTAGES

Gen.

1

6
2

2
8

617

Sp.

2

7

2

5

43

1,620

End.

1

10

190
11.6

S.-A.

25

359
22.2

I.-T.

2

75

4.5

Med.

2

1

344
21.2

Eur.

2

1.2

Tiop.

5

2

3

6

524

32.3

Oth

2

126

7.7

mountains (Quczel, 1965:220) where persist about 27 species common to Hog-

gar and Til:)esti, 26 belonging to the central Saharan Massif, and 7 or 8 limited

to Tibesti, beside some 25 species with a Saharo-Meditcrranean connection,

and a certain number of endemics of Mediterranean origin (cf. below).

Without repeating here this complete list, some especially remarkable species

may be noted: Ephedra major, LuzuJa athintica, Carcx distans, Osyris alba,

Anethum gravcolens, n Pistacia atlantica, Rhus tripartitum.

Ncriiim oleander, and Cekia lon^rostris.

Another refugium for the Mediterranean elements is formed by the Atlantic

coast where appear: Asparagm altissimus, Osyris alba, FranJcenia pulverulenta.

F. corymhosa^ Convolvulus fat y
Lijcium intricatum, Rhus oxijacantha.

Launaea arhorescens, Periploca laevi<j,ata, and Phagnalon purpurascens.

III.2.4

—

Tropical Taxa

These constitute, percentage-wise, the most prevalent element in the Sahara,

which is not without interest for biogeographical interpretation. As I stated

earlier, the southern portion of this desert is heavily populated by essentially

tropical elements. Elsewhere, besides a basic group with a tropical background,

which is present almost everywhere except in the northcn Sahara, and which

forms part of the landscape of "Savanes desc-rtiques a Acacia-Panicum" ( Maire,

1940), the tropical element appears also in the Saluira in certain preferential

points and in particular on die soudiern .slope of the Saharan mountains, but

also on their Piedmont, where, as at Tibesti (Quezcl, 1958), it can form a true

enclave of Sahelian vegetation. The coastal links of the Red Sea in Egypt, as well

as tlie valley and the delta of the Nile, also offer a rich procession of tropical

species in a zone with a Saharan climate. All these factors explain the important

development of the tropical element (sensu lato) in the Sahara. It is a ap-

propriate to consider different assemblages in succession.

III.2.4.1

—

Sahelian Taxa (Fig. 6).—Sahelian taxa are certainly the most nu-

merous. They are divided into many families, of which some hygrophiles

( Avicenniaceae, Balanophoracae, Elatinaccae, Hydrocharitaceae, Rhizophora-

ceae) are especially common in Egypt. The landscape of desert savanna, and

the Sahelian enclaves of the Saharan mountains are in principle richer in Sahelian

elements as one progresses towards the south ( under similar climatic conditions )

.
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Fk.ure 6. Distribution of Sahclian elements in Saharan Africa.—Heavy black line

indicates tlie northern limit of Acacia raddiana.—Vertical lines indicate the area of distribu-

tion of Balanites ae^ijpliaca and Mocnia ciassifolia.—Ilori/ontal lines indicate the area of

Capparis dccidna.—'Diagonal lines indicate the area of the genus Cadaha.—Solid black indi-

cates the area of Boscia scnciialcnais.

It is for this reason that the Acacia raddiana and ZizipJiu.s lotus association of the

northwestern Sahara possesses only 2.4% tropical elements while north of Iloggar,

the Pauicum turgidum and Cassia aschrcg association reaches 12.6%, and fnrther

south, the Cassia Janceolata and TepJirosia Icptostachija association reaches

39.9% (Qiiezel, 1985).

The valley and the delta of the Nile certainly reiDresent a zone highly favor-

able to the development of the Sahelian taxa, as niucli as a result of local ecolog-

ical conditions as a result of the permanent contribution of diaspores of African

origin by tlie river, more particularly before the construction of the Aswan Dam.
From the floristic point of view and without entering into detail, the following

families are best represented: Gramineae (with 40 genera and in particular, Sac-

charum, Brachiaria, Cenchrus, Tragus, Latipes, Dine])ra, Digitaria, Aristida, Sporo-

holus, Eimcapogon, Eragrostis), Leguminosae {Crotalaria, Indigofera, TepJirosia,

Scsbania, Tavernicra, WiyncJiosia, Cassia, Acacia), Compositae {Blumca, Conijza,

Geigcria, Eclipta), but also Aizoaceae {Mollugo, Giesekia, Trianthema), Cap-

paraccae {Capparis, Boscia, Cadaha, Macrua, Cleome, Crataeva), Moringaceae,

Vahliaceae, Burseraceae, Sapindaceae, Salvadoraceae, Tiliaceae (Grcwia, Cor-

chorus), Malvaceae {Ahulilon, Hibiscus, Sida), Sterculiaceae, Combretaceae,

Asclepiadaceae (Calotropis, Glossonema, OxysteJma, Leptadenia, Pentatropis),

Boraginaceae (Cordia, Trichodesma), Verbenaceae, Scrophulariaceae {Anti-

charis, Lindbergia, Sutera, Bacopa, PepUdiiim), Acanthaceae {Blepharis, Bar-
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leria, Peristrophe, Justicia, Ruellia, Monechma), and Pedaliaceae {Sesamum,

Pechilium, Rogerici).

African Highland Tc/iy/.—Highland taxa are abundantly prevalent

in Tibesti, where besides endeniie speeies whieh also belong there, it is appropriate

to note miscellaneous ferns, specifically Asplcnium aethiopicum, Ilypodenmtium

crenatum, but also Acacia seyal, A. lacta, Ochradenus haccatus, Erlietia ohtmifoUa,

several Ficus species, Hermannia alnjssinica, Malhania ovata, Contjza ahyssinica,

Vernonta amygdalina, as well as several species of AhutiJon and Convolvulus. One

must add to them Saturcia hiflora, Silene kiliani, present as well at Hoggar.

III.2.4.3

—

Tropical Elements on Mountain Massifs Next to Coasts.—The

floristic inventory of the massifs adjoining the Atlantic, especially those which

in Egypt border the Bed Sea, demonstrates the appearance of a contingency

important for tropical species, namely, the substitution of an increase in the

rate of the atmospheric humidity, for infrequent, indeed almost total absence,

of precipitation.

It is for this reason that numerous tropical genera appear on Zemmour,

especially on the Adrar of Mauritania, which in general are present in the Sahara

in the south (Barleria, Blepharis, Peristrophe, Cleomc, Comhretum,

try'^'-> ^ ' Ce

eristrophe, Cleome, Comhretum, Pluchea,

ofera, Tephrosia, Melliania, Bouchea), but

fescens, Jatropha. However, this phenom-

enon remains quite limited.

In contrast on the shore of the Red Sea, and in particular towards the Sudanian

frontiers, numerous tropical elements occur, which, besides sonic common types,

include numerous elements belonging in general to .some East African elements.

Soiue 30 genera occur here which belong to this category. The most remarkable

Cometes

I

spermum, Aneilema, and certainly not forgetting Dracaena omhet. Although

this region is still situated in the Saharan climatic zone, it is difficult to integrate

it into the Saharan phytogeographic domain.

\\12AA—Elements of the tropical eremic flora or "Rand Flora."—The ex-

istence of a xerophylic flora, indeed eremic of tropical origin, was, it seems,

noted for the first time by Christ. It is Lebrum (1947) who named this

group "Rand Flora," a term used again by Monod (1957) and by numerous

others.

In spite of the implied unanimous accord presently existing on this question,

the difficulty appears in fixing the exact boundaries of this flora which, theo-

retically, is found in the arid zones of tropical Africa both north and south.

Many taxonomic uncertainties remain. It appears, however, possible to attribute

to it several t^lements still present in the Canaries, such as cactoid Euphorbia, the

genera Caralluma and Dracaena, and doubtlessly quite a large number of genera

and species now present in the Sahara, such as: Aristida (p.p.), Asthenatherum,

Oropetium (Fig. 7), Enneapogon, Orygia, Cocculus, Neurada, Colocynthis, Mon-

sonia, Ifloga, Caylusea, OUgomeris, etc.
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Oropetium capense

+ Northern limit ofcadotd Euphorbia

FiGUiiK 7. Distribution of several members of the tropieal eremie flora or "Rami Flora.
»»

11 1 .2.5

—

Fluw-Regional Elements

In conclusion sliould be mentioned the existence in tlie Sahara of taxa with

areas of distribution overlapping different biogeographical subdivisions and
strc:tching in particular from tropical Africa, indeed southern Africa, to the

Mediterranean region and finally perhaps quite close to the ''Rand Flora.*' Tlie

case of the Gramineae, especially the Andropogoneae, alluded to earlier, can
again bc^ noted since these sioecies are almost all present in the Sahara and in par-

ticular on the Saharau moimtains. But it is ad\ isable to cite several others (apart

from hygrophilous or authropophilous species without great significance), par-

ticularly Commicarpus phnnha<^ineus and Mmjtenus sanegale nsis.

The same is true for Erica arhorea, ^^hosc discovery in the Tibesti Massif

(BnuK^au de Mire & Quezel, 1959) was one of the greatest surprises furnished

by the botanical exploration of this massif (Fig. 8).
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Erica arborea (actual)

+ Erica arborea I Pleistocene)

after BRUNEAUde MIRE et QUEZEL (1959]^

GAMS (1964)

FiGUKE 8. Distribution of Erica aihoiva; solid l)lack indicates the present distribution,

crosses indicate Pleistocene sites; after Brunean de Mire & Qnezel (1959), Gams (1964), and

Straka (1970).

111.3—ENDEAIISM IN TIIK SAHARA

III.3.1

—

Generic Endemism

Generic endemism in the Sahara (Quezel, 1964a) is clearly less developed

than in Mediterranean Africa; only 16 genera can in fact be cited here, and

some of them overlap more or less extensively into the Mediterranean region. It

is remarkable to consider that for the entire siibregion of the Sahara, it is the

northwestern zone of the Sahara which is by far the richest in endemic genera



514 ANNALS OK THE MISSOURI BOTANICAL (;ARI)EN [Vol. 65

I

SAHARIAN GENERIC ENOEMISM

'"'-" fokyvia

" Ercnwphyf^n

li''anona

Oudneys

-'" R^ndonm

® Monodiefh

®^

Figure 9. Distribution of cudcmic genera in the Sahara.

(Fig. 9). Iiideed, BatlamVwra, Lifago and Folcijohi are localized there and

three others overlap more or less abundantly m this sector: Eremophyton,

Warionia, and StephanochUus.

The genera Oudneija and Ammospenua are south-Algc^-ian-Morocean in

the major part of their distribution witli one spcx^es, O. z\jgarrhena, in the Sa-

haran enclave of the Moulouya valley.

Perralderia, Totinicuxia, Rhanterium, Megastoma, and Nticularia occupy

nuicli larger areas, but do not seem to spread into Libya towards the east.

Ruudonia, on the other hand, reaches Egypt and Somaliland,

Finally, it is appropriate to note the rarest genera from Tibesti: MondicUa

and QnezeJia; the genus Tibestina has, however, been synonymized (Scholtz,

1974)

Indeed, of the 16 genera, some {StephanochUus^ Lifago) are even considered

by some authors as mere sections (of the genera Centatirea and Fihigo). It is a

question then of 6 Compositae, 5 Cruciferae, and only 1 representative of the

Liliaceae, Chenopodiaceae, Boraginaceae, Gentianaceae, and Rescdaccae.

Still of 16 genera, 14 are monospecific: Battandiera, Lifago, FoleyoJa, Eramo-

phyton, Warionia, Perrahleria, Tournenxia, Randonia, Rhanterium, Mcgastoma,

Nticularia, Monodiclla, Quezelia, and StephanochUus, The two others are bi-

specific.

All these genera are very diversified from the taxonomic viewpoint, and must

certainly be associated with the paleoendemic element. The very small area

occupied by some of them and the almost exclusive preponderance of mono-
specific types permit one to consider most of them as residual elements. Further-

more Warionia constitutes the only representative of the tribe Mutisiae.
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III.3.2

—

Specific Endemism

Here again the remarkable fact is tlie very striking reduction of numbers of

species in the heart of the Saharan flora. In spite of inherent difficulties with this

question, we have cataloged 189 endemic species for the entire Saharan flora

(Arabia excluded). This represents 11.9% of the entire flora as opposed to

257o in Mediterranean Africa.

The percentage of genera with endemic species is also lower in the Sahara

(116 of 615 for 19%) than in Mediterranean Africa (330 of 925 for 37%).

It is also interesting to note the total disappearance in the Sahara of genera

with high endemic rates; here only 8 genera have more than 4 endemic species.

The generic representation of the endemism is the following: 6 endemic species:

Astragalus and Fagonia; 4 endemic species: Euphorbia, Ferula, Ilelianthernum,

Phagnalon, and Zygophyllum; 3 endemic species: Bromus, Calligonum, Lotus

and Silenc. Finally, 25 genera possess 2 endemic species and 78 a single one.

III.3.3

—

Biageographical Significance of Endemic Taxa

Among the some 200 species which can be considered endemic in the territory

of the Sahara a great number pose interesting problems, especially historical

problems. Some will be examined later on.

III.3.3.1

—

Endemics of Mesogean Origin.—These endemics are indisputably

the most numerous (about 90). They correspond both to endemics of Medi-

terranean origin and to those of Saharo-Arabian origin. It is necessary to note

that it is often difficult to establish a precise limit between these two groups,

and certain genera, indisputably of Mediterranean origin, have evolved

some endemic species in the Sahara whose distribution is of the Saharan type.

I will consider them, nevertheless, as endemics of Mediterranean origin.

Endemics of Mediterranean Origin,—Their list is long and I will discuss them

as a function of their geographical distribution.

Some are found for the most part in the Sahara: Koeleria rohljsii, Diplotaxis

acris, Lotus jolyi, L. roudairei. Astragalus akkensis. Euphorbia cahjptrala, Mega-

stoma pusilliwi, Antirrhinum ramosissimum, Atractylis aristata, and Volutaria

leucantha.

The northern Sahara to the south of the Maghreb offers: Urginea noctiflora,

Astragalus gombo, A. gombiformis, Genista saharaCy Daucus biseriatus, Heli-

anthemum eriocephalum, IL getulum. Euphorbia guijoniana, Convolvtdus su-

pinus, AntJieinis sabulicola, Chn/santJicmum macrocarpum, Pulicaria Jaciniatay

Centaurea furfuracea, Stephanochilus omphalodes, Atractylis delicatula, A. car-

duus, and Ileliotropium digynum. The following species are, on the other hand,

much more localized: Atriplex mollis^ Scabiosa camelorum, Astragalus kraliki-

anus, Volutaria saharae^ and Rupicapnos muricaria.

The western Sahara has in its area: Diplotaxis pitardiana, Moricandia foleyi,

Convolvulus trabutianuSy Withania adpressa^ Ormenis criolepis^ O. lonadioides,

and Atractylis habelii.

In oceanic Sahara can be noted: Lotus chalazei, Anethutn foeniculoides, A.
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tJietirkhaufii, Ephedra roUandii, Teiicrium chardinia mi m^ and several species of

Limoniiuii.

In tlie eastern Saliara occnr: Dianthus guessfcldliamis, D. mnaicuSj Biscutclla

clhcnsis, Meliotus serratifoUa, Onosma galalemc, and Pterocephalus aramicus.

Some species belonging to the element with Saharo-Mcditerranean connec-

tions can also be noted here; they are especially frec^uent in the northern half

of the Sahara: Rchoudia crucarioidcs, Psendenicaria teretifoVia^ Ahjssum macro-

cahjx, Matthiola uiaroccana, EcJiitan trigorrhiznm^ Marrubium desertii, Phintago

akkcnsis, Scnccio rnassaicus, Peraldcria coronopifolia, Rhanllierium suavcoIcnSy

and several species of Ferula.

It is appropriate again to list nnder a special heading the remarkable en-

demies localized in the Saharan nioimtains.

Here may be noted Olca laperrini^ Cupressus duprezziana, and Mijrtus nwellci

(Fig. 10). In fact, as we already indicated (Brnneau dc Mire & Quezel, 1961),

it is probable that the Saharan Olivier is linked with African scmrces. I will

disenss this problem later. Belonging on this list from Hoggar and its extensions

and from Tibesti are; Yerhascum dentifolimn; from Teffedest: Asiragahis

genioriim, llelianthemum geniorum; and from Tibesti: Stipa tihcstica, Cehia

tibestica, Eragrostis kohorica, Foeniculum scoparium, Erodium orcophilum and

Spergtdaria tdjestica, a local variant of S. fontenellei of Hoggar, where Phagnalon

[aramantum also appears.

Some other endemics localized in the mountainons areas are more likely

associated witli eastern Mediterranean sources: Yartcmia scricea to Y. iphionoidcs.

Campanula hordcsiami and C. monodiami with several Mideastern species.

Finally, although not endemics, several species with disjunct distributions

merit being noted in this group. This is the case for Erodium meynieri and

Uijpericum psilophijtum (south Morocco and the central Saharan Massif ),

Centaurca touggourcnsis ( Hoggar and bcllezma ), Comjza tr'doha
(
Erigcron

trUohus) and Scnccio hoggaricnsis (southern border of Maghreb, Hoggar, Ti-

besti, Sinai).

Endemics of SuJiaro-Arahian Origin.—They are clearly less numerous. Some
genera, however, have evolved a certain number of taxa. The most remarkable

belong to the Zygophyllaceac (Ozcnda & Quezel, 1956), particularly Fagonia

where, in spite of great difficulties of taxonomic rank, it seems possible to discern

at least 6 endemic species, of which 3 arc in the eastern Sahara; the genus

ZygophyUum encompasses 4 endemic species, of which 2 are in oceanic Sahara

(Z. gaetidum and Z. watcrlotii). The genus Calligonum also has 3 endemic spe-

cies of which 1, C. azcl, with a wide distribution and the 2 others, C calvcscens

and C. arich, are located between southern Tunisia and Tassili. Also included

here is the genus Limoniastrum including, besides 1 Saharo-Mediterranean

species (L. guyonianum), species oeciu'ring especially in the southern Morroco

and in part of the Mediterranean regions (L. feci, L. ifnicnsis, L. xccygandiorum)

.

In the western Sahara the* geiius Echiochilon evolved E. chazaUei and E,. sim-

moncaui. Finally, in the northern Sahara, we can note Enarthrocarpus clavatus,

Ercmophyton chevalicri, Moricandia folcyi among the* crucifers and Piluranlhos

haltandieri and P. triradiatus among the Umbelliferae. In the Chenopodiaceae
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Figure 10. Distri1)uti()n of Saliaran mountain rndcinics compared with those of related

species and known Pleistocene sites.

the genus Anabasis is represented by A. aretioides and A, oropediorum of the

southern flank of the Saharan Atlas and Suaeda by S. monodiana, S. ifniensis,

and S. arguinensis of oeeanie Sahara. Also added ean be Ptdicaria volko.skyana

of the southern Sahara and Salvia chudeaui, a vieariant of S. santoUnifolia of

the Sind, Anvillea radiata, Gaillonia rchoudiana, and several representatives of

the genus Tamarix, always a diffieult group to interpret.

IIL3.3.2

—

Endemics of European Origin,—Listed, beeause of laek of a better

way, besides endemies of Mesogeaii origin, are some si^eeies whose affim'ties

are debatable but whose affinities derive more from European and Eurasian

taxa. The majority of tliem are loealized on the summit of Tibesti where Ephedra
tilhoana, Artemisia tilhoana, Asphniium (jnezellii, Ihjoscijamus tihesticus, and

Galium uniflorum appear as relatives of E. dislacJnja, A. alba, A. lepiduni, IL

albus, and G. spurium. The case of Ilelosciadium muratianum and Epilobium

mirei from the lakes of Borkou is comparable as these species are very close to

//. nodiflorum and E. parviflonim. Finally ErylJirea minutissima from Aozou
in Tibesti, doul)tlessly derives from E. ptdchella, and in Hoggar Potamogeton

hoggariensis from P. pusillus.

III.3.3.3

—

Endemics of Tropical Origin.—The endemies of tropical origin are

less nimierous in the Sahara than the endemies of Mediterranean origin despite

the numerical dominance of the tropical element. In fact, with very rare ex-

ceptions the endemics of tropical origin occur only in special territories, especially

in the mountains of the Sahara and coastal zones; the southern Saharan fringe

likewise represents a very special case. As a result, the Sahara does not feature
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endemics of tropical oiigiii for %() of its surface, with tlie exception, however,

of Cwtahiria saharae, and perhaps also Lotononis (Jichotoma. It is evident that

this peculiarity traces to a recent, indeed extremely recent, origin from a iloristie

background of the Sahelian type in the Sahara.

I shall examine successively the endemics more or less associated with the

Sahelian flora, those which belong to the "Rand Flora," and finally tropical en-

demism of the montane type.

Endcmism of SaJwUan Origin.—It is manifested fundamentally in the south-

ern Sahara, even on the southern bases of the Iloggar and Tibesti massifs.

Certain species are, from all evidence, recently evolved micromorphs, such as

Fegohlliu dubiefjiana and Bergia mairei (Quezel, 1954) on the southern base of

Iloggar derived from P. scnegalemis and from B. suffruticostL In the northern

Sahara Sporolwhts tournciixii (southern Tunisia) and S. lanugincllus (southern

Morocco) belong without a doubt to this group, as well as the rare Croiahria

vi(daltei.

On the other hand, although one often lacks scientific contributions to tlie

exact division of these species, tiiere truly seems to exist, on the mountain massifs

of the southern Sahara, quite a collection of species which appear to be primarily

limited to this zone, even if they penetrate locally in the Sahelian territory (nota-

bly on the northern momUain massifs Adrar of Mauritania, Air and Ennedi).

Such appears to bc^ the case for Coehclujruni oJigohrachialum and C hremfoHum,

Ccnchrus monUniH.s, Eleusine fhigcUijera, several Trihidus (T. aJalus and T.

ochroJcuchus )
, Anlicham linearis, Blumca garicpina, and on the Adrar of

Mauritania for Barleria schmittii.

Endcmism at the Level of the "Rand Flora"—A certain number of endtMuic

species appear to be able to be referred to this source, which we have cliarac-

terized precisely above. Such is the case for the endemics belonging to the

genera Caralluma (C vcncnosuni, C sinaica), Mescmhrijanthemum {M. thcur-

kJuiufii, M. gausseni), Wahlenhcrgia (W. etbaica, W. tihestica, W. hernardi),

and also Lotononis riouxii.

It is likely that the elements generally considered to be of Macaronesian origin

ought to be included here. This is the ease for the cactoid euphorboids, and in

particular for Euphorbia balsamifera and E. rcgis-jubae, as well as a certain

number of species designated above as belonging to the Mediterranean flora

{KalancJioe /•

Saharan zone.

which extend more or less into the

/ iJie Montane Type.—I have already analyzed this on several

Q
Montane Endemics of Indigenous Origin.—In this category is uinted a

small group of species which represent vestiges of an indigenous prcdesert flora

of the massifs. Such is the ease for: Pentzia monodiana, Ficus teloukat, Com-

micarpus montanus, Bidcns minuta, Pluchea erenata, Tripogon mtdliforum,

as well as a group of vicariant endemics belonging to the genus Rhynchosia (R.

lynesiiy R, tibestica and R. airica).

Endemics of African Highland Origin.—These are taxa derived from lines

still largely found on the tropical African mountains and the Ethiopian plateaus.
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We can cite Alhuca septentrionalis, Clilorls tibestica. Clematis tihestica, Trtclw-

desimi <ib'(inteum, Pentas tibestica, and Fhagnalon tibesticum, vicariants, re-

spectively, and truly extremely closely related to A. abijssiniea, C. notocoma,

C. simensis, P. carnea, and P. hypoleucum.

Endemics of Montane-African Ori<;in.—All localized on the summit of Tibesti,

despite their rarity, they represent one of the most remarkable curiosities of the

massif in a singular ecological environment, where Erica arborea also appears.

The following can be cited: A'^rostis tibestica, Avenastrum tibesticum, Festuca

tibestica, Silene mirei, CrassuJa tibestica, IleJicJinjsum monodianum, Dicliro-

cephala til)estica, respectively related to A. pilgeriana, A. lachnantha, F. abijs-

siniea, S. macrosoJen, C. pentandra, II. f f

Quczel

species

Finally, on Tibesti exist rare endemics of Sudanese origin, localized par-

ticularly at the level of the fumaroles of Touside, at approximately 3,000 m alti-

tude: Oldenlandia toussidana close to O. goreensis and Fimbrystilis minutissimci

vicariant of F. oJigostachys.

IV.—HisTOHicAL Inteiu'retation of the Vegetative Population

OF Mediterranean and Saiiaran Africa

The present flora of Africa now situated to the north of the Sudano-Angolan

floristic region is considered to be the result of palcoclimatological, paleoecological,

and paleogeographical influences, persisting since approximately the beginning

of the Tertiary, on the different vegetative assemblages which have evolved there

but also on those which have been able to migrate there for various reasons.

The interpretation of these phenomena is extremely complex, and it would

be ill-timed to try to give an analysis of it here, besides all is relative and subject

to caution. However, a certain number of scientific papers, in general recent, have

brought to these questions new precise details and actually permit one to com-

prehend, if not the totality of the phenomena, at least part of them.

These contributions have essentially treated the palcoclimatological and

paleobotanical aspects.

IV.l CONTRIIUITIOXS OF PALEOCLIMATOLOCY AND PALEOROTANY

We begin with a consideration of the Paleocene.

V

IV.l. 1

—

Paleoeene

If one looks at it somewhat diagrammatically and if one confines it essentially

to the African continent, it seems likely that the regions studied here were af-

fected in the Paleocene by a climate essentially of the equatorial type over the

entire current Sahara (Millot, 1964; Grcenway, 1970) and assigned by the latter

to a "Tropical Rain Forest." The true Maghreb was related to a cooler climate,

permitting the formation of a "Temperate Rain Forest." But Africa, a part of

Gondwanaland, has not been reunited to Eurasia, as according to Dewey et al.
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(1973) the connections between these two continents would not be prior to tlie

middle Miocene.

From the point of view of the vegetation it appears that the Paleocene flora

has not played an important role in the formation of the true Mediterranean
Saharan stock, as is confirmed by the findings of Boureau (1958), and in

palynology by those of Roche (1974), Jardhie et al. (1974). Inversely, it is to

this period that a large portion of the biogeographical affinities existing between
the ancient and the new continent are affirmed, since America and Europe re-

mained in contact at least to the middle Cretaceous.

If the flora corresponding to this period is well known in the Sahara, the

same is not true for the region corresponding to the present Maghreb. The
results obtained by Medus (1971) for the Mesogean Cretaceous flora remain
in effect without significance for the later flora, the platit groups represented l)y

Classopolifi and NormapoUcs appearing to be end points.

On the other hand, it is very probable that the establishment of the very
numerous taxa common between Europe and North America dates from this

period in an area north of the Tethys (Raven, 1973).

The same is true for the meso-hygrophylic flora (Acer, Aesculm, Cercis,

Carpinus, Epimedium inch Vancouveria, Fraxinm, Etionymus, Ostnja, Platamis,

Popuhis, Qiierrus, and also Pbws and Junipcrm etc.) and the meso-xerophytic
flora {ArctosUiphjJos, Amehnchier, Arbutus, Bcrbcris, Celtis, Ilclianthcmum,
Lavafcra, Lycium, Wiainnus, Rhus, Salvia, Styrax, Smilax, Viburnum) or also

the xero-eremic flora {Aristida, Boerhavia, Fagonia, Franhenia, Cleome, Evax,
Talinuni, Trianthcma, etc.).

The existence of a more or l(>ss xeric flora in Africa appears probable in this

period, in particular in the southeastern part of southern Africa where Creenway
identified a "subtropic woodland shrub" wliere, at least in part, the ancestors

of the "Rand Flora" could have evolved. In contrast, because of the position

of the equator, nothing like it appears to have existed in North Africa.

IV.L2—0ligo-Miocene

The displacement of the equator toward the south permitted the formation
in Africa of climates and types of vegetation closer to those presently observed,

especially in the southern portion (Axelrod & Raven, 1978).

In the Oligo-Miocenc present north tropical Africa was essentially occupied
by a "temperate rain forest" in the area of the present Sahara, and by a "sub-

tropical woodland savana" in the area of the present Mediterranean region, with
a sclerophyllous "subtropical evergreen forest" on the mountains. According to

Axelrod and Raven, this woodland savanna, by its floristic composition (Cacsal-

pinieae, Mimoseae, Pittosporaceae, Combretaceae) seemed already characteristic

of a climate with the presence of a dry period.

The sclerophyllous forest of North Africa with a dominance of Qucrcus,

Junipcrus, Finns, Laurus, Pistacia, and Olea seems to have evolved in the Miocene
and to have extended itself into the Pliocene.

Several important phenomena deserve emphasis in this period: in tropical



1978] QUfiZEL—NORTH AFRICA 521

Africa there is the evolution of a montane flora in the region of the volcanic

massifs which, incidentally, have allow cd some notable floristic and faunistic ex-

changes (Iledberg, 1965) between northen Africa and the tropical south since the

Miocene. Similarly, the appearance of considerable relief should have multi-

plied biotypes favorable to the expansion of a xerophytic flora (especially the

"Rand Flora") of tropical origin.

Finally, more to the north, the existence of arid phases in what is presently

the Maghreb, associated with the building of mountain chains elevated on the

site of the Tethys, constituted a millieu eminently favorable to the speciation

and migration, especially from the east to west, of the floras (Stebbins, 1974).

IV. 1.3

—

Pliocene

If the existence of phases of aridity and in particular the appearance of

at leiist a local or temporary dry season was already recognizable in the Miocene

in northern Africa, it was in the Pliocene that this worsening of the climate was

accentuated. The appearance of the first eolian deposits in the Sahara (Butzer

& Hansen, 1968), date from the beginning of the Pliocene, and Coppens &

Koeniguer (1976) indicate that in the Koro-Toro region Tamarix and Retam

forests were part of a prehistoric stratum dated 4-5 million years. Maley (1977)

provides several paleontological and geomorphological arguments for this in-

terpretation and thinks that it is in this period that the desert climate started to

establish itself in northern Africa, paralleling a perceptible lowering of the

temperature in the Mediterranean region (de Lumley, 1976).

The palynological analyses carried out at Iloggar by Van Campo et al. (1965),

and then at Kourkour in Egypt (Van Campo et al., 1968) on sediments dating

from the end of the Pliocene, demonstrate, without entering into the fine points

of the discussion, a flora ultimately rather closely resembling the present flora,

and one in which elements called Saharan and tropical predominate; the pres-

ence of pollen belonging to northern taxa appears more related to long distance

transport. In Saoura (Van Campo, 1973) the results were comparable for the

most part.

It seems, therefore, that from the Pliocene, and with an influence more or less

great throughout this period, a desert climate established itself in the ma-

jor part of the Sahara, at least in the lower altitudinal zones. Thus desertification

began at least 5-6 million years ago and certainly increased up to the first

pluvial phases of the Pleistocene, in direct correlation with the advent of the

glaciations.

In Mediterranean Africa, on the contrary, paleobotanical contributions demon-

strate a very diversified flora in the Villafranchian in which occurred, besides

tropical elements or Macaronesian elements presently absent, not only the

major portions of the contemporary climax forest but also some of the more hy-

grophylic elements now characteristic of the Euxino-Hyrcanian zone {Juglmis,

Pterocarya, Fagus, Ulmus scahrci, Carpinus) indicating a climate certainly more

humid and warmer than the present climate; but the existence of a dry summer
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period was locally also probable, as was confirmed by the presence of Olca^

Qiwrciis suber, and Q, ilex.

IV. 1.4

—

Pleistocene

Without entering anew into detail, the appearance of glacial periods, with

which the x)luvial phases of Africa were more or less directly (Maley, 1976)

associated, have created considerable confusion concerning the relationships

of the floras of Mediterranean Africa and the Sahara.

In Mediterranean Africa the existence of drier phases and of more variable

climates eliminated a certain number of elements, particularly the major seg-

ment of present Hyrcano-Euxinian or Macaronesian types. The cold phases and

the establisliment of glaciers on the high mountains permitted the establishment

(despite the persistence of the Strait of Gibraltar) of a certain number of circum-

boreal elements. Finally, the extension of the steppes, especially Artemisia and

Chenopodiaceae, appeared to be a phenomenon generally associated with the

increase of continental climates begun at the end of the cataglacial phases. If

several glacial periods of variable nature followed upon each other in North

Africa, it appears very probable that the last one was the most intense, as the

study of the flora and especially of the residual or relic floras clearly shows.

In the Sahara, the impact of pluvial phases on the flora and the vegetation

in the Pleistocene has been considerable (Rognon, 1976). Just as we have shown
for the last one on fossil guano of Procavia, which it is impossible to impute to

wind dispersal (Pons & Quezel, 1956, 1957; Que/el & Martinez, 1958, 1961), the

increase in precipitation wiped out a great part of tlie desert and permitted

the exchange of species between the Mediterranean and tropical regions. This

phenomenon, cyclic during the Pleistocene, affected profound changes in the

pattern of the floristic domains and in the migrations of the flora, the inter-

pretation of which has not always been clear; I shall retiuTi to this question

later.

IV.2 PROBLEMS RELATIVE TO THE ESTAHLISIIMENT OF THE

PRESENT FLORAS (Fig, 11)

For greater ease I shall examine these problems successively in terms of the

biogeographical origin of the different elements.

IV.2.1

—

Mesogean Elements

I am uniting under this term at the same time Mediterranean, Irano-

Turanian, and Saharo-Arabian taxa. All these conform to climatic criteria, among
^^hich the presence of an essentially summer dryness (sometimes replaced by

a nearly constant dryness for the Saharan taxa) is the major characteristic; the

distinction between the Mediterranean and Irano-Turanian elements is especially

of geographical origin since the thermal criteria (Daget, 1977; Nahal, 1976) are

not determinants.

If the existence of a period of annual dryness is probable (we have seen that
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FiGUiiE 11. Migration routes in Africa (Pliocene and Pleistocene). Heavy dark arrow:

tropical eleinents; dotted arrow; Southern Saharan orophilic elements; dashed arrow: Mediter-

ranean eleuients.

it has existed sinee the Pleistoeene), it is not obvious that a precipitation regime

of the Mediterranean type (Axekod, 1973) existed at tliis period. It would most

certainly have appeared in the Pleistocene, connected with tlie initiation of the

glacial phases. According to Axelrod, this climate would have been only periodic

during this period.

The contributions relating to the perturbations caused by the glaciations on

the Mediterranean flora are beginning to be well known, and have revealed

themselves to be very remarkable.

Under these conditions, the Mesogean floristic assemblage has since its in-

ception, undergone incessant onslaughts, especially climatic, which render

global interpretation difficult but which have in every way greatly favored

speciation.
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IV.2.1.1

—

Sources of the Mesogean Flora,—Sources of the Mesogean flora

are many, both Eurasian (indeed Laurasian) and African.

The Eurasian elements, whose arrival in Africa did not appear to be prior

to the disappearance of the Tethys at tlie Neog(Mie, are composed of numerous
types common to Europe and North America (Raven, 1973), but also often to

north-tropical A^ia (Meusel, 1971), doubtlessly dating from the Cretaceous;

at least their common ancestors had evolved before the separation of these two
continents. Here arc found at one and the same time elements of the temperate

forests designated above, a great deal of which is still present in North Africa,

but also elements which are clearly more xeric (particularly Salvia, Lavatcra,

Berheris, Smilax, Arbutus, Rliamnus, and various Cistaceae). These two flo-

ristic types had certainly been present in North Africa during the second part of

the Tertiary, and the first was in part eliminated at the time of the climatic modi-

fication connected with the begimiing of the glaciations. Tlie Euxyno-IIyrcanian

and Macaroncsian elements had by then been extremely reduced and only

traces of it have persisted. On the Constantino-Tunisian coast, always very humid,

can be noted CJinjsosplcnium dubium, Epimcdium perrahJerianum, Quercus

afares, and on the Moroccan oceanic coast (at least for the true Macaroncsian

taxa of indisputable Mesogean origin ) Asparagus, Chcnoha, Ilelianthcmum,

Hypericum, Rhus, LitJiospermum, Andnjala, (and indeed Laurasian), Drusa,

and Cneorum,

This flora, Eurasian in origin and certainly evolved on the northern side

of the Tethys, has become widespread over the whole of the true Mediterranean

region, but also more to the east even to oriental Asia. The xeric types whose
appearance doubtlessly goes back to the more or less cyclic dry periods, which

date from the middle of the Miocene ( Andreanszky, 1963; Demangeon, 1958)

and which have been substantiated by a certain luunber of macro or fossil

pollen (Pons, 1964), have profited in addition from the elevation of the Meso-

gean mountain massifs. It is certainly from this period that the establishment of

orophilic taxa extending from the Atlantic to the Himalayas must be dated; the

greater part of these have given birth to endemic vicariate series. Examples of

this are genera like* Cedrus, A])ies, and Berberis, the arborescent Juniperus of tlie

Mediterranean, as well as the major part of the (elements actually considered

as oro-Mcditerranean (Quczel, 1957).

These elements have contributed a great deal to the evolution of the Medi-

terranean flora, especially the sclerophyllous forest, since the Pliocene where,

according to Axt^lrod & Raven (1978), it occupied a large* part of the Maghrt^b

and the northern Sahara and reached the mountain massifs of the central Sahara.

The elements of tropical origin (cf. below) were largely associated with it It

api)ears, however, that from the middle Pliocene there may have developed a

state of aridity on the southern margins that leads me to agree with the results

cited below for Koro-Toro (Coppens & Koeniguer, 1976).

During the Pleistocene, and certainly during several reprieves, the alternation

of the truly arid desert phases with wetter phases in the whole of the true Sahara

has affected interesting migrations of the floras. The example of the last pluvial
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phase can give us a good idea of this (Quezel & Martinez, 1961). Under these

conditions Mediterranean taxa could liave survived in certain localities, par-

ticularly on the Saharan mountains, side by side with other elements of African

origin. The existence of several such fluctuations is the reason why a certain

level of endemism is evident in this flora. The most remarkable example is that

of CupreLsus dupreziatui, at least for the strains of Mesogean origin. On the con-

trary, as we have indicated (Bruneau de Mire & Quezel, 1961) Olea hperrini

and Myrtus iiiveUei belong to the montane African strains.

IV.2.1.2

—

The True Saharo-Arabian Flora.—The flora truly considered to be

Saharo-Arabian and therefore of northern origin, could only have evolved fol-

lowing the estabhshment of dry phases forming true deserts. It does not seem
possible, as I discussed earHer, to place the start of this phenomen in North

Africa before the Pliocene, but its extension into the Sahara was certainly con-

comitant with the glacial phases, especially the appearance of interpluvial phases,

of which the present one appears to be the most intense (Quezel, 1958). The
Saharo-Arabian taxa belonging to the Mesogean flora are numerous. This is the

situation particularly for those that belong to the Crucifereae, Caryophyllaceae,

Resedaceae, Boraginaceae, Leguminosae (p.p.), Tamaricaceae, and Umbelliferae

but also to the Zygophyllaceae, and to a part of the Leguminosae, as well as the

Gramineae. The existence of a certain number of taxa common to the African

desert and the American desert: Fagonia, ZijgophijUum^ Fninkenia, Oligomeris

(Raven, 1973), likewise points in favor of a more precocious differentiation of

certain taxa. It is always difficult to set a limit between the Saharo-Arabian ele-

ments and those which belong for the most part to the "Rand Flora," and whose

origin is African (cf. below). Endemism is quite important in this flora and the

relative antiquity of its establishment in the Sahara is confirmed.

IV.2.1.3

—

The Irano-Turanian Flora.—This flora enjoys only a minor role

in North Africa. It characterizes the steppes and continental deserts with hot

summers and very cold winters, climatic characteristics very close to those pro-

posed by Adam (1969) to characterize the end of the glacial phases of the Qua-

ternary. It is in fact very probable that this type of climate has been able to

persist elsewhere on mountain massifs, even during the course of the interglacial

periods, and which has conditioned the appearance of this flora from pre-

existing taxa, especially the Salsolaceae, Leguminosae {Adragahis), and Com-
positae (Artemisia), The Ephedraeeae have also benefitt(^d much from this

type of climate.

If it is presently in eastern and central Asia that the Irano-Turanian flora

reaches its optimal development, it is appropriate to remember that in the present

Mediterranean region the retreat of the glaciers has, in a way, brought about

an almost constant expansion of a pollen flora of this type* during several thousand

years, based particularly on Salsolaceae, Ephedraeeae and Artemisia (Reille,

1975; de Beaulieu, 1977), which also appeared on the Atlas Mountains (Reille,

1976) and which is difficult not to associate with a climatic type of the present

Irano-Turanian type. Some quite similar climatic conditions persist in North

Africa on the high mountains and plateaus, which have likewise permitted, even
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to our day, the maintenance of a certain number of its representatives. Endemism

has been much reduced here, and this testifies to the recent development of this

flora, whose different elements could nevertheless have persisted since the initia-

tion of the glacial phases on tlie high mountains (Atlas Mountains), where sev-

eral endemics {Artemisia, spiny Astragalus) have evolved,

1V.2.L4

—

African Elements in the Mesogean Flora,—The Mediterranean flora

of North Africa appears at first glance to have only remote connections witl) the

flora of African origin which, however, had occupied these territories in the

Paleogene, and even during a part of the Neogene. In fact, a closer examination

shows that tliis interpretation deserves to be modified slightly.

In effect, if one makes an exception of the recent immigrants cited above—
these doubtlessly participating accidentally, especially in the case of hygr()phik)us

or anthropophilous species—it is possible to associate a certain number of groups

of species now present in North Africa with the African flora.

The first is that of species present at the same time in the savannas of Airica,

certain mountains of the Sahara, and the Mediterranean region (at least in part).

Tliis is the case particularly for the Gramineae, especially the Andropogoneae

noted earlier, which as a group have not changed from a taxonomic view over

their entire area of distribution. For this reason I do not tliink that their oc-

currence* in the Mediterranean rc^gion or in the Sahara is ancient; this certainly

happened during the Quaternary pluvial phases, which permitted an intermesh-

ingof Mediterranean and tropical assemblages in different spots. These exchanges

have been brought about on several occasions during the course of the Pleistocene,

but the thermal demands, relatively large for these species, permitted them to

become established and to persist in the Mediterranean region, where they are,

however, confined to tlie warmest zones (Thermo-Mediterranean Stage; Ozenda,

1975; Quczel, 1976). On the contrary, the Sahelian species characteristic of

the '^Desert Savanna," e.g., Acacia panicum (Maire, 1940; Quezel, 1965) from

all evidence penetrated into the Sahara only at the end of the last pluvial stage

(doubtlessly after several other phases of extension) but did not reach the Medi-

terranean regions because of their thermal demands.

A second interpretation is precisely that of the ''Rand Flora." This ancient

cremic African flora, perhaps earlier than the Oligocene, is difficult to assess,

especially because of the exchanges which could have occurred across Africa,

notably in the Pliocene, with the Saharo-Arabian flora. We have already sup-

plied a possible list above, but it is necessary to recall that a part of the true

Macaroncsian flora could have been r(^lated to it, especially the crassulesccnt

or succulent elements (Fig. 7).

In fact, a large numl^er of Saharan genera have a north-south tropical dis-

tribution in Africa, and it is possible tliat new research will again expand this

list. H(^re may be noted again the genus PituraniJios which has 2 species in

Namac^ualand, as well as JAjgoplujllum, Mesemhnjanlhemum, TriJmlus, Cleome,

and Suaeda.

The presence in the American desert of elements usually cotmected to this

flora should be noted and certainly \^erilies the antiquity of its establishment.

p
-
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Examples are Oligomeris, Talimim, Triaiithema, and also perhaps Fagonia,

Bocrhavia, and Cleome.

A third group is made up of species whose present distribution is indisputably

Mediterranean, Imt which belong to essentially tropical genera. Raven (1973)

believes and emphasizes, rightly so, that these taxa are not extant in America,

and that their evolution and the nn'gration into the Mediterranean region must

therefore have taken place after the separation of these continents. It would

not have been prior to the Miocene. It also is highly probable that a certain

number of representatives of the vegetation of African origin which had de-

veloped before the effacement of the Tethys, particularly in North Africa, could

have lived there or formed types adapted to the new climatic conditions. Such

seems particularly to be the case for the genera Oka, Ccratonia, Tetraclinis,

Chamaerops, Latirus, Mijrtus, Ficus, Maylcnus, and Capparis.

In fact, there was also the possibility of exchange between the Cape and

Mediterranean regions. Burtt (1971) supplies several examples of this, and even if

certain ones can be interpreted as anthropozoogenic, it is clear that the present

distribution of the genera Erica (Fig. 8), Lotononis, IlcUchrysum, and Pentzia,

as well as the section Uastati of the genus Rumex (Meusel, 1971) cannot be in-

terpreted differently. The existence of genera from all evidence vicariants again

confirms this, together with the antiquity of the separation. This is the case

for the genera EcJdum, Thymehea, Iris, Mercuriali.s, and Buxus, represented in

South Africa by the genera Echiostachy.s, Passerina, Moraea, Seidelia, and Noto-

hiixus. Among the Fumariaceae the affinities between the genera Riipicapnos

and Trigonocapnos, Plafycapnos and Discocapnos, Sarcucapnos and Cysticapnos

should be noted.

IV.2.2

—

Northern Elements

I include in this term the floristic elements of European, Eurasian paleo-

temperate, or circumborcal origin.

In fact, it appears that originally the majority of these were not separate from

certain constituents of the true Mesogean flora, and I have discussed this pre-

viously. It is evident that the climatic fluctuations experienced since the Pliocene

have greatly modified the representation of species belonging to this biogeograph-

ical type. The dry Pliocene phases in part weakened it, and the same thing

happened during the glacial periods, at least for the types most sensitive to cold

and dryness. On the other hand, the glaciations in North Africa permitted the

appearance of a number of circumborcal or new alpine elements, especially on

the Atlas Mountains, via the Iberian Peninsula
(
Quezel, 1957) . A migration by the

Sicilian-Tunisian bridge was equally possible and would explain the presence

in the northeastern Maghreb of a certain number of taxa of European origin.

Several hneages which are doubtlessly related to these elements have even

reached the mountains of the Tibesti, but here it is a question of hygrophilic or

indeed clearly helicphiUc species or truly xerophilic species (cf. above). In

my opinion their appearance on this massif could not have been prior to the

Pleistocene, at least based on our present state of knowledge.
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IV.2.3

—

Tropical Elements

Autochthonous in North Africa and in the Sahara after the Palcoccne, indeed

after the Cretaceous, they have been progressively eliminated from them by the

eliiiiatic transformations whicli came about after the end of the Miocene, as well

as by the glacial episodes of the Pleistocene which assured the quasi-defintive

destruction of them. In fact, as mentioned above, the tropical elements still

play an obvious role in the flora known as "Mesogean" and I will not return

to tliis matter.

It is still necessary to consider here the question of the survival, essentially

on the Saharan mountains, but also on the maritime fringes of the Saliara—indeed

of Mediterranean Morocco—of an important group of tropical el(Mnents, for the

most part with montane affinities, which pose the problem of the persistence

"in situ" of certain elements belonging to this biogeographical type.

Tlw Moroccan Coast,—It has already been discussed with respect to the

Macaronesian element and a ixirt of this element is very near, if not the same, as

the '*Rand Flora." However, this position should not be generalized; some
Moroccan endemics of tropical origin are probably better considered to be dif-

ferentiated vestiges, 'In situ" doubtlessly since the Pleistocene. The most re-

markable case is certainly that of Acacia gummifera, sole representative of the

genus adapted to the Mediterranean climate. Andrachne and Commclina rupicola

could also be cited.

The Red Sea Coast.—I have already discussed this and it will suffice to stress

the presence here of an appreciable number of taxa of African montane affinity,

but which do not appear to be cases of endemism. This phenomenon is without

doubt connected with the fact that these populations are always in contact,

through the Sudanese coastal mountain chains, particularly the Erkowit Moun-
tains, with the flora of the Ethiopian plateaus. One can also envision a recent

establishment, which is in fact in contradiction with the paleoclimatic data.

The Mountains of the Central Middle Sahara.—The thorough exploration

of Iloggar (Maire, 1940; Quezel, 1954), of Tibesti (Maire & Monod, 1950; Quezel,

1954), of Air (Bruneau de Mire & Gillet, 1956), of Ennedi (Carvalho & Gillet,

1960), of Jebel Gourgeil (Quezel, 1969), of Jebel Marra (Wickens, 1977), has

brought to light a whole flora of African origin which appears to represent well

the traces of the flora which colonized these massifs before the appearance of

the severe desert formations which characterize the southern Sahara today.

If this flora is still incompletely known, and certain taxononn'c revisions

appear desirable, it is nevertheless possible to discern there at least their groups:

a montane African group, an autochthonous montane group, and a group of oro-

Afriean origin.

I shall not review here the list of species which are associated witli them,

the affinities which may relate certain taxa to the "Rand Flora." I sliall note,

however, that Tiheslina lanuginosa, described by Maire as endemic to Tibesti,

corresponds in fact (Scholz, 1966) to Dicoma capensis of southern Africa and
Eleocharis tihestica (Quezel, 1959) to E, intricata of Madagascar and southern

Africa.
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On the other hand, from the point of view of categorizing taxa, it appears

possible to associate the first two of these groups, more or less directly to the

''montane rain forest" (sensu Greenway, 1970), whose appearance on the moun-

tains of the Sahara, can be traced back to the Paleocene; according to Green-

way, however, its extension on the other African massifs dates more from the

Miocene.

Although that is possible, one cannot pin down the position of this flora to

this period; migrations have actually been possible during the pluvial phases

of tlie Pleistocene, a period which really appears to correspond with the differen-

tiation and development of the oro-African flora.

In fact, one can question whether the montane axes of Africa (cf. Fig. 11)

have not constituted a route of temporary nu'gration for the various African

floras. The results published by Sah (1987) for pollen derived from the region

of Lake Kivu and doubtlessly dating from the end of the Pliocene seems to con-

firm this, since many tropical families still present in part on the Jebel Marra,

and indeed Tibesti, appear there, as well as families with more temperate af-

finities (Cruciferae, Buxaceae, Ericaceae, Geraniaceae). It is certainly via this

route that the majority of exchanges between the African highland flora—and

indeed the Cape flora—and the flora of the present Mediterranean region have

been brought about. The "Rand Flora," as well as die present Macaronesian flora

to which it is related, without a doubt benefitted e(|ually from this migration

route, which finally was only closed periodically during the Pleistocene especially

during the interpluvial phases.

V. Conclusions

Mediteri draw

a certain number of conclusions, particularly if one attempts at the same time

to interpret the origin of the phytogeographic elements that exist there.

I have stressed above the principal differences which can be observed be-

tween the Mediterranean and the Saharan floras in terms of representation and

number of genera, percentage of endemics, or as a function of the present dis-

tribution of geographical types; I will not return to this.

It is, on the other hand, interesting to emphasize that the general effect of

the flora points to a relatively recent origin since the original stocks did not dif-

ferentiate, primarily "in situ" but well to the south of the northern side of the

Tethys. The appearance of the Mesogean flora in Africa seems, on the whole,

to have been contemporary with the upper Miocene.

From the viewpoint of climate, the replacement of a climate of a truly

equatorial or tropical type by a more variable regime having dry periods seems to

date essentially from the PHocene, at knist in the true Saharan region; more to the

north, relatively dry periods apj)ear to have already existed in the Miocene.

In fact, it is becoming clearer that the Mesogean flora ought to be considered

as a flora of discrete additions provided at the same time from Eurasian and trop-

ical elements, which evolved in and migrated from very distinct climatical and

geomorphological environments, and which have been disclosed as being emi-
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nently favorable in every way to the phenomenon of speciation. It is probable

that the climatie instability already evident in the Miocene and especially in

the Pliocene, and exacerbated during the Pleistocene, has been a deternn'ning

factor in the appearance of numerous species. This phenomenon has again been

favored by orogenic phases which followed upon each other during the second

part of the Tertiary in this entire region.

On the contrary, the differentiation of the Mediterranean, Saharan, and

Irano-Turanian biocliniatic entities seems to be directly associated with great

climatic iluctuations in the Pleistocene which finally, and doubtlessly with

several lulls, redistributed in the area a relatively homogenous floristic base,

at least as to its origin.

The tropical element, a part of which has participated in the formation of

the floristic base of the Mesogean since its inception, has always been largely

eliminated from Mediterranean Africa for essentially climatie reasons; these

have always partly continued to exist in the Macaroncsian zone, even though

they have been decimated by the desertification of the mountains in the present

southern Sahara. Certain elements, especially adapted elements such as the

Sahelian flora and tlie eremic African flora, have continued to enjoy an appreci-

able role in portions of the Sahara that continue to benefit periodically from

rains of the tropical front.

All these conditions have been favorable, theoretically at least, to the de-

velopment of a rich and diversified flora; the number of endemics of the

African Mediterranean zone (a little less than 30%) really shows this. In the

Sahara the climatic rigor and also an excessive climatie instability during the

Pleistocene have limited this phenomenon (about 127^). It is also certain that

it is the therophytes which have most broadly benefitted from this climatic con-

text, since they represent about 50% of the Mediterranean flora in North Alrica

and also of the Saharan ilora. These high percentages have only been surpassed

by those which appear in the area of the northern Sahelian flora where they

reach almost 70% (Quezel, unpublished). It is, moreover, among the therophytes

that endemism is equally high. This phenomenon is above all evident in the

typically Mediterranean families: Caryophyllaeeae (lu^arly 60% of the annual

species are endemic), Cruciferae (more than 70% of the species and 11 genera

are endemic), Resedaceae, Umbelliferae, and Scrophulariaceae.

It is also interesting to note in the matter of endemics that in the Mediter-

ranean region, North Africa has especially benefitted from the functioning of

the Ibero-Mauritanian zone, or better, Ibero-Moroccan, through which more than

500 of the endemic species presently recorded hi North Africa were formed.

This figure is doubled if one adds to these the Ibero-Mauritanian species. On the

other hand, west-central Algeria and Tunisia liave only a very intermediate per-

centage of endemism, at least at the circum-Mediterranean level; the case of

Cyrenia is not very different, although this region has profitted more from en-

demics of Mideastern origin.

In the Sahara, apart from the endemics of the northwestern Sahara which
reveal at least in part an Ibero-Moroccan influence, and some highly residual

spt^cies, the endemic species are generally much more widely distributed, doubt-
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lessly because" of the climatic and gconiorphological homogeneity (at least in

tlie northern part of the Sahara for the latter). Besides endemism, and perhaps

more remarkable, is the existence here of residual and biogeographically very

diversified floras. This i^henomenon, although largely masked today by extreme

aridity little compatible with the development of plant life, reflects in fact the

constant climatic disturbances that have assailed this region since the end of the

Tertiary and which, witli several lulls, liave been able to modify the plant life

totally.

In place of the idea of a ''Saharan barrier/' a myth which has persisted

tenaciously in the thinking of a great number of phytogeographers up to recent

times, it is appropriate to substitute the idea of a space periodically and transi-

torially desert. This Saliara, in the Neogene and at different times in the Pleisto-

cene, has, locally at least, functioned as a favored place of exchanges between

tlie African and Mesogean floras. But it still remains at the present time, and in

spite of a climate particularly unfavorable throughout its entirety, a veritable

conservatory for certain taxa which have followed each other since the end

of the Miocene.
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COMPOSITION, ORIGIN, AND AFFINITIES OF THE
MADAGASCAN VASCULAR FLORA

Jeax-F. Lehoy^

Absthact

The Madagascan vascular flora which is composed of over 160 families is exceptionally inter-

esting not only because it is prodigiousl}^ rich and diversified, but because it has preserved a

number of relicts. In this review, presented roughly according to the phylogenetic system of

Cronquist, every family has been tentatively, although shortly, analyzed wih regard to its

composition, origin, and affinity. The hypodiesis that the Madagascan flora was a part of the

large Cretaceous Gondwanian flora at die time when Angiosperms originated and that the flora

became greatly impoverished on the African continent due to far-reaching climatic changes

accounts for many present characteristics of the Madagascan flora. In this context the existence

of a Madagascan region scnsu lato (Madagascar, Mascarene Islands, eastern and southern Africa),

where many austral genera or taxa of higher taxonomie rank exist—some of which behmg to

Magnoliidae and to the most primitive parts of Dilleniidae and Rosidae—becomes understand-

able. Equally understandable become many discontinuities of range and the existence of many
endemic nni- or paucispecific genera. Briefly, the present Madagascan vascular flora probably

resulted from a progressive differentiation of the autochthonous Gondwanian stock and natural

introduction of taxa in time througli long-distance dispersal.

In this paper, I do not intend, of course, to present an exhaustive enquiry

tlie origins and affinities of the Madagascan flora. I think an enor-

mous amount of basic research remains to be done m order to get an accurate

concernmg

general view on tlie matter. And how could we do so, since we mostly cannot

estabhsh a satisfactory connection between taxonomie classification and dis-

tributional patterns, in order to express the true taxogenesis?

_^ ^ ^ ^ o' o -.L-
^^^^ ^^^ ^^^^ Mada-

gascan flora many papers and books have been published, but no new concept

significant enough to liave important implications has been proposed. Some re-

cent pubhcations of great interest pertaining to this matter have appeared, but

they are not especially devoted to Madagascar. A very limited number of

valuable papers have to be mentioned, insofar as they contribute to Madagascan

phytogeography, such as those by Stearn (1971), Dejardin et al. (1973), Koech-

linetal. (1974), Wild (1975),

In fact, any attempt at a comprehensive synthesis of this kind at this time

would be premature because we need to know much more with respect to

palaeo])otany and phylogeny.

Although no important general conclusion has been reached concerning the

biogeography of the Madagascan plants for some decades, the same does not

hold true for strictly taxonomie knowledge, which has much progressed, thanks

in particular to outstanding research by the late forester and botanist R. Capuron.

We are indebted to him for an exceptional improvement in the analysis of

the woody plants of Madagascar. But even in taxonomy we are far from having

^ Direeteur, Lahoratoire de Phanerogamie, 16 Rue Buffon, Museum National d'Histoire

Naturelle, 75005 Paris, Franee.

Ann. Missouri Bot. Card. 65: 535-589. 1978.
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sufficient information, and, in spite of the efforts by Capuron and many others,

among them the botanists of tlie Museum National dliistoire Naturelle and

O.R.S.T.O.M., many families, certain of wliieh are the largest such as the

Poaceae, Orchidaceae, Euphorbiaccac, and Leguminosae, have not yet been re-

vised in their entirety.

In 1959 Humbert posed a problem, which was in his opinion a very per-

plexing challenge to botanists and zoologists, namely, where and what have

Madagascan taxa originated from? Have they as a whole been derived from

a Cretaceous stock in place for a long time or are they for the most part new-

comers that arrived there during the Tertiary and later. If the latter is the case,

which seems supi)orted by some evidence, how did seed plants manage to

reach Madagascar from Australia or America or, in particular, from Africa witli

which so many links are evident? As viewed by Humbert, who principally limited

his considerations to relations with Africa, plants might have reached Madagascar

either by direct land migration (land bridges) or long-distance dispersal (by

means of sea and wind currents, birds, bats, drift wood, rafts, etc.). In his

paper, Humbert, far from discarding long-distance dispersal, discussed at length

two aspects of the question; but in his opinion it was a secondary process that

was not very effective. One can explain the immigration by sea water of a few

plants in this manner, but these are well-known species which always remain con-

fined to, or next to, sandy and rocky beaches. In particular, Humbert believed

that k)ng-distauee dispersal could not explain the presence in Madagascar of

certain genera such as Cijcas, Nepenthes^ and Ceriops. In the same way, al-

though attaching more importance to wind currents, he did not trust in their

efficiency. In order to support his thesis, he invoked evidence drawn from the

Compositae. Let us take, he wrote, the three genera Ilelichrysum (100 species

in Madagascar), Vernonia (100 species ) and Senecio (60 species) which have

a percentage of endemism close to 100%. In comparison with what we know
about the evolution of Tertiary floras in the Mediterranean basin and East

Africa, we must admit a similar differentiation in Madagascar. Any addition

to the flora by long-distance dispersal would have diminished the percentage of

endemism, which is in contradiction with known data. It is clear that in Hum-
bert's opinion, we have to view the increasing number of species as the result of

a differentiation from the ancestral flora, even though the relevant plants are

readily dispersed.

I think Humbert's concept does not fully account for many fundamental

problems with which we have to deal. Perrier de la Bathie (1948), in contrast,

suggested that differentiation might, at least for a small part, have proceeded

from chance immigration, and he referred, in particular, to the case of Calophyl-

lum, several species of which have differentiated in the Mascarenes and the

Madagascan interior, from possibly only a single widespread species, namely

Calophylhim inophyllum.

One could allege that many of the widespread species that we know, such

as many littoral ones, arc generally isolated and rather stable, although poly-

morphic, in every country where they occur. But this objection is hardly de-

fensible for at least three reasons. First, every pioneer species is not necessarily
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the potential source of a new "taxogenesis." Second, the pioneer species we know

have not possil:»]y had time enough to differentiate. Third, opportunities in re-

lation with changes of environment may have not occurred.

However that may be with respect to present conditions, it is now generally

admitted that past events dealing wuth biogeograpliy have to be explained

by the theory of plate tectonics. According to tliis, the history of the earth is a

continuous process, and continents may be rafted as much as 2,000-3,000 km
apart after having been joined, or, on tlie contrary, to become joined after a

long separation. So, there is no longer any essential difference between long-

distance dispersal and direct migration by land bridges. One can consider both

of these mechanisms as the two extreme Hmits of a single process. The different

biota of the Globe are presently massive wholes which have been built up

slowly during geological times as plates approached to, or moved away from

each other. Let us not forget that the opening of the South Atlantic began only

125-130 m.y. BP in the Lower Cretaceous. By the Paleocene, the gap between

South America and Africa was only 800 km and "populated with volcanic

islands" (Raven & Axelrod, 1974). Madagascar separated from Africa about

the mid-Cretaceous and from India at the same time or possibly later, but

of)portunities for exchanges with Africa across the Mozambique sea barrier lasted

a long time and are still presently possible. By mid-Cretaceous time, direct mi-

grations between India-Madagascar-Africa and Australia became more and more

difficult as these lands moved away.

If no essential distinction is made between the notion of long-distance dis-

persal and that of direct migration, then we have much more flexible bases

at our disposal for attempting to understand biogeographical facts.

In Humbert's pai;)er (1959), "Origines presumees et affinites de la flore de

Madagascar" all the Madagascan flowering plants are briefly reviewed in turn.

My present contribution is only a complement aimed to bring the Humbert

compilation up to date, not only, of course, in taking new taxonomic and floristic

data into account, but also in considering them in the light of the plate tectonic

theory, which is now reliable enough to be taken as a foundation of biogeog-

rapliy. Further, certain families are emphasized either for distributional patterns

that are especially significant in relation to Madagascan biogeography or for

having been recently revised. Thus, such families or orders as Winteraceae,

Canellaceae, Saxifragales, Theales, Ti Hales, Mai vales, Guttiferae, Celastraceae,

Malpighiaceae, Meliaceae, Combretaceae, Araliaceae, Verbcnaceae, Asteraceae,

and others are worth detailed analysis.

With regard to relationships between neotropical and African-Madagascan

floras, authors often concur in the belief that the species of the same genus or the

members of the same species occurring on both sides of the Atlantic Ocean have

not crossed the present ocean, but liave always inhabited the site where they

grow today. So, for 90 m.y. BP some genera or species would not have evolved

at all. In my opinion, one should not forget that by the Lower Eocene (about

50-55 m.y. BP) the Atlantic probably did not yet form an absolute barrier

for living beings. Dejardin et al. (1973) admitted judiciously, among other

possibilities, that such a species as Wiipsalis baccifera could have reached Africa
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a long time after the original separation of the continents. I agree with Raven

& Axelrod (1974) that one mnst suppose that 'numerous islands afforded ready

migration across the opening Atlantic into the Early Tertiary." Later, difficulties

for crossing became stronger and stronger but transnngration continued to occin\

Although this process appears unlikely, just as evolution itself, yet so must it

have happened.

In terms of the above explanation, Christiana africana is possibly a newcomer

in either Africa-Madagascar or America, and the distributional patterns of fam-

ilies mentioned by Dejardin et ah (1973) such as Bromeliaceae, Rapateaceae,

Humiriaceae, and Vochysiaceae, insofar as tliey can be comparable must also

belong to the same explanation—and this even though several species of RliipsaliSy

manifestly directly derived from the same ancestor, are in existence in Mada-

gascar.

I think that the obstacle in the way of understaiKling biogeographical facts

is presently not so much wliat has happened with oceans and sea barriers or

geological considerations, but our own ignorance about plant taxonomy and

phylogenetics. Statistical figures about composition and endeniism percentages

classically used since Perrier de la Bathie (1936) and Humbert's (1959) works

are interesting data, as also are the data provided recently by Dejardin et al.

(1973), among others, but we now need multidisciplinary and biological mono-

graphs—why not by international teams?—of only a few especially chosen fam-

ilies.

Taking into consideration a number of recent important biogeographical works

on the one hand, and, on tlie otlicr, certain data from my own research, I am led

to some general hypothetical principles which can be outlined as follows:

1. Primitive angiosperms originated in Gondwanaland (possibly in West

Gondwanaland, according to Raven & Axelrod, 1974, with whom 1 agrc^e), then

extended their range northward long bc^fore Gondwanaland broke up, possibly

dming the last part of the Lower Cretaceous.

2. As soon as the Upper Cretaceous, two large floras must have been estab-

lished: a Laurasian one ( Magnoliaccac, Ranuculaceae, Amentifercae, . . .) and

a Gondwanian one ( Annonaeeae, Winteraceae, Myristicaceae) . The concept

that the angiospern^s empire is divided into two great floras, was recently, and

rightfully I thuik, emphasized by Aubreville (1974a).

3. At the close of the Cretaceous and by the Early Palaeocene almost all

modern families were in existence.

Every modern family has evolved sufficiently for adapting to new geologic

or climatic conditions. Some have diversified in many directions, and they have

succeeded in colonizing the most diverse regions on the Globe (Orchidaceae,

Compositae, Poaceae, . . .). Others, even though narrowly specialized, have

kept a combination of both advanced or very advanced cliaracters and primitive

or very primitive characters: they represent tlie so-called "primitive angiosperms.

4. The biogeographical definition of Madagascar should rest on two con-

cepts :

a. Tht* "Grande lie" is fundamentally a fragment of Africa; its biota, taken

jy
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as a whole, is obviously an African one. Dejardin et al. (1973) said that this

idea is now a classic one, and I agree. According to the estimates of Perrier de la

Bathie (1936), accepted by Humbert, the African element in the Madagascan

flora would be around 27%, the pantropical and Asian elements being respec-

tively 42% and 7%. The austral element contributes 3% and the recent element

whose transport is due to long-distance dispersal^ 15%. The remaining 6% repre-

sents the true Madagascan element. The studies of Dejardin et al. (1973) have

complemented earlier ones. In particular, they recognize the existence of a neo-

tropical element. Besides, they unite the pantropical and the "recent exotic

elements which Perrier had separated. Further, they add a seventh element,

namely the palacotropical one, which they subdivide. Thus, as one sees, their

analysis goes much farther than the previous ones.

However, such a recognition of groups of elements and of percentages does

not account for several essential factors.

What precise significance is to be given to these elements which we think

are arbitrarily delimited? Their interrelationships should be analyzed more

??

tlioroughly. Insofar as Madagascar is a part of Africa, a Madagascan element

is ipso facto an African one. Let us for example take the genera Garcinia and

Rheedia, which Dejardin et al. (1973) liave classified, respectively, in the

palacotropical element and neotropical element. These genera are in fact,

not at all clear-cut and could be merged into one genus, which would then be a

pantropical one. This case shows that any judgement concerning floristic

affinities if founded on percentages of composition depends greatly upon

taxonomic concepts. Moreover, the mere report of a common occurrence of a

taxon in several areas may not reveal the true situation. In their paper, Dejardin

et al. place Symphonia with neotropical elements, although it is in fact a genuine

Madagascan one. Further, they reduced tlie Madagascan element to the en-

demic one. So, for Dejardin et al. terms such as "Madagascan element" and

endemic element" are synonymous. In fact, many so-called pantropical or

palacotropical or neotropical genera regally belong to Madagascan stock. Al-

thougli they are strictly Madagascan elements, they occur also in other areas.

b. Madagascar is a fragment of Africa, but it represents with its neighboring

islands and eastern and southern Africa, a natural entity to which could be

given the name "Madagascan region sensn lato." A number of reasons can be

given to support this concept:

—A number of genera are common to eastern and southern Africa and Mada-

gascar.

—Madagascar and the eastern coasts of Africa are the western border of

the Indian Ocean.

—Madagascar, eastern and southern Africa were linked together, even though

<(

possibly separated by the sea, at the time when Gondwanaland was in existence.

—The uplift of the central mountain range in Africa during Tertiary times

and the climatic changes in relation to this event increased the barrier between

western and eastern Africa so as to reinforce the isolated position of all the

eastern territories of which Madagascar is one part.
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It is well known (Lcbrun, 1961; Perricr de h\ Bathic, 1936; Aubrcville, 1955;

Dcjardin et al., 1973) that the African tropical flora must be divided into two

parts, the Cuineo-Congolcse one having almost no affinity with the Madagascan

one, and the Sudano-Zambezian flora whose relationships with the Madagascan

one are very important. The strong disjunction is ratlier between the two African

parts, than between Africa and Madagascar.

I shall now give a summary of the more significant taxa which support the

concept of a close relationship between the floras of Madagascar and east(Mn

and southern Africa. After that, I shall briefly survey the whole of the Mada-

gascan llora by considering each family, except some unrcvised ones, in its

turn.

Close Relationships Between the Floras of Mai)A(;ascah and

Eastehn AND Southehn Aeiuca

L Families, subfamilies or tribes confined to the Madagascan region sensu

lato and having at least one representative on cither side of the Mozambique chan-

nel :

Myrothanmaec^ae (a monotypie family extcMiding somewhat up to Zairt^)

allied to the Ilamamelidaceae and, possibly, to Didymelaceae, Ilydrostachy-

aceae (we need detailed research on these two austral families, which were

considered as primitive and linked within Pittosporales (suborder Brunineae)

by Thorne, 1975; but the Hydrostachyaceae are placed in the Scrophulariaceae

by Cronquist, 1968), Ptaeroxylaceae, Androstachyaceae.

2. Familii^s or groups of plants with wide distributions representc^l in tlu;

Madagascan regions scmisu lato but not elsewhere in Africa:

Winteraec^ae (a subfamily in Madagascar), Canellaceae, Ilamamelidaceae,

Moringaceae, Cunoniaceac\ Brexiaceae, Proteaeeae, Myoporaccnie, Vclloziaceae.

3. Some families or tribes of widc^ distribution, including West Africa, but

characteristically of the Madagascan region sensu lato:

Monimiaceae, Montiniaeeae, Meliaceae—Turraec^ae, Portulacaceae, Palmac

—

Borassoideae, Pandanac(^ae, l^)ac(^ae—Bambuseae.

4. Some genera confined to the Madagascan rc^gion sensu lato (having at

least one species on either side of Mozambique channel):

Otoptera (Leguminosae, 1 sp. in S. Africa, 1 sp. in Madagascar); Xdutlio-

ceris (Leguminosae, 1 sp. in S. Africa, 1 sp. in Madagascar); TluUichium (Cap-

paraceae, 20 spp., 9 of which are in Madagascar and the Mascarene Islands, 1 sp.

nonendemic); Calantica (Flacourtiaceae, 5-7 spp. in Madagascar and possibly in

E. Africa, Airy Shaw, 1966); AphoVui (Flacourtiaceae, 4-5 spp. or only 1 polymor-

phic species which reaches E. Africa, Airy Shaw% 1966); Liulia (Flacourtiaceae, 7

spp. in Madagascar and possibly in E. Africa, Airy Shaw, 1966); Cas\sinopsis (Cel-

lastraceae, 2 spp. in S. Africa, 4 spp. in Madagascar, all endemic); Ilyalocahjx

(Turneraceae, 1 sp. in Madagascar and Mozambique); Spannannia (Tiliaceae, 1

sp. in S. Africa, 1 sp. common in Madagascar and E. Africa, 1 sp. in Madagascar;

this genus belongs to an entirely African tribe); Gossypioidcs (Malvaceae, 1 sp. in
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E. Africa and Madagascar); Dais ( Thymelaeaccae, 1 sp. in E. and S. Africa, 1 sp.

in Madagascar); SpJwdamnocarpus ( Malphighiaccae, 1 sp. endemic to S.W.

Africa, 15 spp. in Madagascar); Lepidotrichilia (Meliaceae, 1 sp. in E. Africa, 3

spp. in Madagascar); Erijthrophysa (Sapindaccae—Koelreutericac, 3 spp. in E.

Africa. 6 snn, in Mad
M

Schleichereae, sev-

Schlcichcreae,

Madagascar. 2 son. in M
Madag

and E. Africa: S. oppositifolia; Capuron has described 5 Madagascan species rep-

resenting a very distinct group, flowers of which are dioecious and with petals);

Protorhus (Anacardiaceae, 1 sp. in S.W. Africa, 20 spp. in Madagascar); Rhoicissus

(Vitaceae, 10 spp. in E. Africa, one of which reaches the Comores Islands);

Rlugoziim ( Bignoniaceae—Tecomeae, 3 spp. in S. Africa, 1 sp. in M
M

which represents a section of its own, Neohydnora; the other genus Prosopanche of

this bitypic family is endemic to S. America—Paraguay, Argentina); Kniphofia

(Liliaceae, many spp. in E. and S. Africa, 1 sp. in Madagascar); Geissorrhiza

(Iridaceae, many spp. in S. Africa, 2 spp, in Madagascar); Gonioma (Apocyna-

ceae—Alstonieae, 1 sp. in S. Africa, 1 sp. in S.W. Madagascar, Markgraf, 1976);

Mascarenliasia (Apocynaceae—Mascarenhasiinae, a nionotypic tribe; 12 spp. in

Madagascar, 1 of which reaches E. Africa); Pachypodium (Apocynaceae—Pachy-

podiinae, a monotypic tribe; a genus with 17 spp., 12 of which are in Madagascar,

the other species are in S.E. and S.W. Africa); Haztinfa (Apocynaceae—Taber-

naemontanoideae, 7 spp. in Madagascar, 1 of which extends to E. Africa, //.

coffeoides); Uncarina (Pedaliaceae; it is the single genus of the Pedaliaccae en-

demic to Madagascar; this genus is closely allied to Ilarpagophyton of S. and

Mad
M

nonendemic to this region and absent from western Africa:

Ocotea (Lauraceae, 270 spp. in America, several spp. in S.E. Africa, 16

spp. in Madagascar; Ocotea could have some distant affinity with Hypodaphnis

a monotypic genus of W. Africa); Hirt

Madagascar—3 endemic—1 sp. common

M
genus Grangeria); Carpodipfera (Tihaceae, 3 spp. in Cuba and West Indies, 1 sp.

M
Central America, 1 sp. in southern Africa, 3 spp. in Madagascar; the genus

Piriqtieta is greatly diversified in America; a Madagascan species, Piriquefa

f
M

a palaeotropical genus with 20 spp. in Mada
M

Madag

in E. Africa and Polynesia; these two genera belong to a group, a family of its
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own according to sonic authors [Dicrastylidaccac], vvliich is essentially Aus-

tralian; tJiey arc closely related to the Wrbenaccae—Stilboidcae, a small sub-

family of 5 monotypic genera, endemic to S. Africa); Dicoma (Compositae

Mutisieac^, 35 spp. in E. and S. Africa, 1 sp. in tropical Asia, 4 spp. in Madagascar,

all cndenn'c); there are many genera in tlu^ Compositae—Inuhu^ with a compara-

ble distribution: Polyclinc, Athrixia, Iphiona, Uumca, BrachijJncnu, Stenoclitw,

etc.)-

6. Some genera characteristically of the Madagasean region sensu lato,

nonendemic to this region and weakly represented in tropical West Africa:

Biixtis (Buxaceae, 6 spp. in S. and E. Africa and Madagascar, 1 sp. belong-

ing to anotlier group in W. tropical Africa); Delonix (Leguminosae, a genus of

se\^(Tal spp. in Madagascar and E. Atrica); Commiphora (Burseraceae, a genus

with many spp. of warm Africa and India; some spp. in W. tropical Africa, more

than 20 spp, in E. Africa, even more in Madagascar); Philippia (Ericaceae,

40-50 spp. in Madagascar, 10 spp. in E. and S. Africa, 1 sp. on Mt. Cameroon);

Vacciiuiim (Ericaceae, some spp. in Madagascar, many in S. Africa Init none on

mountains in tropical Africa); Domhcya ( Sterculiaceae, 200 spp., 20 of which

are in E. and S. Africa and a few elsewhere in tropical Africa); Gravcsia

( Melastomataceae, 100 spp. in Madagascar, 7 of which are common to E. Africa,

2-3 spp. in W. Africa); Mimtisops (Sapotaceae, a genus of 18-19 spp. in Mada-

gascar, the Comores, Mascarene and Seychelles Islands, 12 in E. and S. Africa,

only 2 in W. Africa); Sphacrothyhx (Podostemaceae, 1 sp. in Cameroon, 1 in S.

Africa, reaching Angola and Zambia, 1 in E. Africa, Ethiopia, and Madagascar);

KaJanchoe (Crassulaceae, 1 section in S. Africa, 3 sections in Madagascar

—

Dejardin et al., 1973); Strcptocarpus ( Gesneriaceae—Cyrtandroideae, a genus of

many species in S, and E. Africa, some 40 spp. in Madagascar—where a genus

closely allied, Colpogijne, is confined—some spp. in W. tropical Africa); Ueli-

chrijsum (Compositae—Tnulae, a palaeotropical genus of 500 spp.—extending

to Australia—of which over 100 occur in Madagascar and 200 in S. Africa);

Stochc (Compositae—Tnulae, 30 spp. in S. Africa, 1 sp. in Angola, 1 in Bhodesia,

2 spp. endemic to Madagascar, 1 sp. endcjuic to Reunion); Aloe (Liliaceae, a

genus well developed in Madagascar, where it has 30 endemic spp. also in

E. and S. Africa); Cohotrypc (Commelinaceae, 5 spp. in Africa and Mada-

gascar).

7. The littoral formations, mangroves included, along east African coasts

also offer characteristic features of the Madagasean region. These formations

are composed of plants unknown on the Atlantic coast such as Barringtonia

racemosa, Sonncratia aiha, Lumnitzera raccmosa, Bruguiera gijmmnhiza, Rhi-

zophora miicronata, Ceriops tagaJ, llcriticra litloralis, XyJocarpus (the two spe-

cies) and Cycas thouarsii. A few mangrove species of Madagascar do not reach

the Atrican coast, but many other species of the oriental mangroves reach neither

the Madagasean coast, nor the eastern African one. The Madagasean mangrove

flora is a typical oriental flora, but a strongly impoverished one.
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BiOGEO(;iiAPiiicAL Survey of the Madagascan Flora

(Families arc arranged roughly according to Cronquist's system)

I

Winteraceae (8 gen., 57 spp.), which are clearly among the most primitive

families of the angiosperms, are repr(>sented in Xhidagascar by a nniqne species,

the so-called "Buhhia" perrleri, which is the single representative of the family

in Africa-Madauascar. The other <j;enera but one are concentrated in some Pa-WW...^^». . ^..^ , ^

cific islands and Australia: Pscmloicintera (3 spp. in New Zealand); Exospcr-

tnum (1 sp. in New Caledonia); BuJ)J)ia (30 spp. in New Caledonia, New Guinea,

and Australia); Belliolum (4 spp. in New Caledonia, 4 spp. in the Solomon Is-

lands); Zf/^'og{/num (6 spp. in New Caledonia); Tasmannia (5 spp. from Malesia

to Australia, a genus often treated as a subgenus of Drimys); and Drbmjs (4 spp.

in S. America-Mexico).

The Madagascan species wrongly described as Btibhia is indeed a quite

different genus, and I proposed (Leroy, 1977a) considering it as a subfamily

of its own. Thus, the distributional pattern of the Winteraceae is not only

M
Winte

of the cradle of primitive angiosperms.

But more is to be said. ''Bubhia" perrieri has an advanced gynoecium that

united

Monly known in two families in the order Magnoliales, the Annonaceae

doroideae and the Canellaceae. Let us not forget that all of these plants occur in

one and the same area, except for the Canellaceae which occur also in tropical

America. The Winteraceae, which have no representative in Africa, and the

Canellaceae form an integral whole because of their close relationships, and

they should not be too separated.

Annonaceae 125 gen., only 9 of which are represented in Madagascar: 1

endemic, Amhavia (2 spp.); 3 African-Madagascan, Isolona (19 spp., 5 in

Madagascar), Monantliotaxis (some .spp. in Africa and Madagascar), Ilexalohus

(6 spp., 1 in Madagascar); 4 palaeotropical, Uvaria (120 spp., 15 in Madagascar),

Artabotnjs (100 spp., 6 in Madagascar), PohjaUhia (100 spp., 15 in Mada-

gascar), Popowia (50 spp., 16 in Madagascar); 1 pantropical, Xylopia (100 spp.,

25 in Madagascar). All but some of the species (the total number of which is

100) are endemic.

Annonaceae are rather poorly represented in Madagascar. As a whole, their

affinities are palaeotropical and especially African. A remarkable fact is that the

subfamily Monodoroideae, principally characterized by a compound ovary, and

composed of 2 genera {Isolona in Africa and Madagascar, and Monodora in

Africa), palynologically akin (Walker, 1971), is endemic to Africa-Madagascar.

Myristicaceae (16 gen., 5 of which in America—Uphof, 1959—300 spp.).

This family is represented in Madagascar by 3 endemic genera (Capuron, 1972a,

1973b): Ilaematodendron (1 sp.), Brochonetira (3 spp.), and Mauloutchia (6

spp.); in tropical Africa by 4 endemic genera; in tropical Asia by 4 endemic

genera. Taking the family as a whole, almost 50% of the genera are African-
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Madagascan. None of them is pantropical. The \h\dagascan genera, like the

Alriean ones, liave few speeies, always less than 7.

Fvirthcrmore, tlie genns Ilacmalodendron is, as compared to the others,

strongly differentiated with some very primitive characters (stigma sessile, sub-

apical-lateral, slightly obli({ue, with two well-marked papillose lips, separated

by a sutiiral groove which nearly extends down to the bottom of the carpel;

therefore, certainly a monomeroiis ovary!) and some very advanced characters

(plants dioecious, flowers witli uiiited sepals, ovary stipitate, seeds exarillate,

albumen nmiinate).

So it is easy to assign a Gondwanian origin to this very archaic family,

whose specific differentiation has hccn active in America (Smith & Wodhouse,

1938) and, above all, in Asia. The African-Madagascan genera appear to be

isolated survivors with few species.

The Cancllaceae is a small tropical and subtropical family of 5 genera (11

spp, ) whose distribution is restricted to America and Africa. Genera are en-

demic to any parts of the region: 3 of them in America; 1 in S. Africa; 1 in

Madagascar: Cinnamosma (3 spp.). Tlie most striking fact is that the family

is a very natural one and closely allied to the Winteraceae: they have partly

tlie same distributional pattern and the same ovarian type (Leroy, 1977a). It is

probable that they have had a conunon ancestor (with a monosulcate pollen,

whieli is the one of present Cancllaceae, and free carpels), which inhabited

Gondwanaland.

The Monimiaceac (25 gen.) is one more example of a panaustral family

almost absent from the Guinco-Congolese flora, but richly represented in the

Madagascan region sensu lato. There is a strong concentration of endemic
genera in Madagascar and the Mascarene Islands, possibly 6: Ephippiandra (1

sp.); Fhanerogonocarpus (2 spp.); Decarydcndwn (1 sp.); Iledycaryopsis (1

sp. ); Monimia (4 spp.); Tamhourissa (26 spp.). Two genera are recognized in

Africa: Xymalos (2-3 spp.) almost restricted to E. and S. Africa but reaching

Mt. Cameroon; Glossoadyx (3-4 spp.) confined to tlie Guinco-Congolese flora.

Tin* latter genus is strongly differentiated and often considered as the single

African member of the separate family Atherospermataceae. According to

Hutchinson (1964), no representative of the Moninu*aceae occurs in Africa, since

he places Xymalos in the Trimeniaccae. Two other genera of Monhniaceae have
been seen as types of separate families. It has been proposed that Ilortonia of

Ceylon be raised to the family Ic^vel, a status which is generally granted to

Amhorella of New Caledonia. In spite of the unsatisfactory taxonomic treat-

ment applied to the Monimiaceac, it is clear that this group of related plants,

which is widely dispersed in the Southern Hemisphere, is characterized by its

discontinuous area, the morphological isolation of certain genera, and its near

absence from Africa,

This primitiveLauraccae (35-40 ecu., 2.000

fannly is very poorly represented in Africa-Madagascar, but its distribution offers

m 1

Africa and Madagascar, there are 4 genera in continental Africa, of which one is

an endemic monotypic genus (Ilypodaphnis) and belongs to a tribe of its own.
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Af

Madagascar. Two genera, Ocotea and Cryptocanja, are common

M
M The American

genus, Ocotea, has 18 species in Madagascar, and only a few in tropical and E.

and S. Africa. There are 3 other genera in Madagascar: Ravensara, an endemic

genus (18 sp.) related to Crijptocanja ( Cryptocaryeae ) ; Potameia, a genus with

many Madagascan species (19) and a few (3) in tropical Africa; ApoUonios,

a widely spread genus with 6 endemic species in Madagascar, absent from

continental Africa but present in the Canaries (with Persea and Laurus).

It is to be noted that tlie tropical African center is very poorly provided with

genera of Lauraceae, the chief centers of distribution being S.E. Asia and S.

America. The family is better represented in the adjoining islands (Canaries,

Madagascar) than on the continent.

Ilernandiiiceae. This small pantropical family of 4-5 genera and 60 species

has a typically austral distribution. It is of the utmost theoretical importance

in that it offers not only an austral distribution, but also a wide range of isolated

genera with many very primitive characters. There is undoubtedly evidence for

a Gondwanian origin of the whole family (Kubitzki, 1969). Hernandiaccae are

represented in Madagascar by 4 genera: Ilcnmndia subgcn. Ilernandia (2 spp.,

1 of which is endemic; 1 sp. endemic to the Mascarcnes); Ilazomcdania ( Iler-

nandia subgen. Ilazomahnia (Capuron, 1966b; Kubitzki, 1969) (1 sp.); JlUgera

(1 endemic sp.); Gyrocarpus (1 sp., G. amerlcanm). According to Kubitzki, most

primitive components occur in Australia {Ilernundhi subgen. Valvanthera) and

Madagascar [IJazomalania). The fifth genus, Sparattanthelium, is endemic to

tropical America. Kubitzki has divided Gyrocarpus, a pantropical genus dis-

persed by sea currents, into 8 species, 3 of which are endemic to Madagascar; it,

almost certainly, belongs to the mechanism of diffenentiation to which such spe-

cies as CaJophyUiim inophyllum are also answerable.

Chloranthaceae. This small family is of (exceptional interest for both its mor-

phological characters, some of them being very primitive, and its distributional

pattern. If the M (Humbert & Capuron, 1955)

(1 sp.) is reduced to AscarUm, of which, at the best, it could be a special section,

the Chloranthaceae is composed of 4 genera, which are, of course, related with

one another, but only distantly, and their distributional area is extremely discon-

tinuous. And what is more, the only genus Iledyo.smum, which has 40 species in

tropical America and the West Indies, and 1 species in S.E. Asia, represents

a strongly differentiated, isolated line with at least special subfamily status. In

particular, it offers evolutionary characters some of which are most advanced and

some others most primitive. It seems its distribution might have resulted, more

or less recently, from a post-Gondwanian extension. The other 2 genera are:

Chloranthus (15 spp., in E. Asia and Indomalaysia) and Sarcandra (3 spp. in

the same area). Obviously, I agree with Smith (1972) that the present genera

of Chloranthaceae are only a few remnants of an old, large Angiosperm flora

which has almost entirely disappeared from the earth. With this interpretation

the presence of one Ascarina species in Madagascar has no clear significance.



546 ANNALS OF THK MISSOURI BOTANICAL GARDEN [Vol. 65

as tlic spcci(\s may hava^ come by long-distaiicc dispersal at any time during the

Tertiary.

Pipcraceae^ Arislolochiaccae^ 'Nijmphacaceae, CeratophijUoceae^ Ranuncuhiccac^

Papavcraceac (ef. Humbert, 1959).

Menispeniiaccac (65 gen., 350 spp., chiefly in the tropical Old World). They
are particularly well represented in Africa with 21 genera, 12 of which are en-

demic, and 65 si)ecies. Therc^ are perhaps 12 genera in Madagascar, 5 of which are

endemic
(
OrthogynitDn, Burasaia, Rhaptonema, Spirospcnfiuni, Stnjchnopsis )

.

Two gcMiera are common to Madagascar and Africa (Anisonjcla^ Triclisia). To
summarize, 19 genera are endemic to Africa-Madagascar and the remainder,

except for 2, are palaeotropieaL There is no direct link with America. This

dw
bt

II

IlamamcUdaceae. This family, composed of 22-25 genera and about 100 spe-

cies, ranges from S. and N. America to Australia, but occurs principally in S.E.

Asia; it lias 2 elements in Africa and Madagascar: DicorypJw in Madagascar with

15 species and TrichocJadus in tropical E. Africa and S. Africa with 5 species.

According to Hutchinson this pattern of distribution resembles that of Magnoli-

aceae. There are however some interesting differences in that the latter family

is absent from Australia and Africa and present in S. America. In spite of their

very strong diversification in tlie Northern Hemisphere, principally in S.E.

Asia, Ilamamelidaceae are characterizcxl by a widespread and discontinuous

distribution that includes Africa and Australia, This pattern of distriliution

proxides evidence of primiti\eiK\ss and possibly that Hamamelidaceae might

have originated in Gondwanaland according to one of two hypotheses envisaged

by Raven & Axelrod (1974).

Myrothdninaceae is a monotypic family with 2 closely related species: one

endemic to \hulagascar, the other in E. and S. Africa (l)ut also in Angola,

Zambia and S. Zaire).

Uijdrostachijaccae, A monotypic family with the same pattern of distribu-

tion as the previous one, but with many species (IS endemic spp. in Madagascar,

some 30 in S. Africa).

We need detailed researches on these small austral families considered as

primitivx^ and bunched together within Pittosporales (suborder Brunineae) by
Thorne (1968, 1975), but the Hydrostachyaceae are placed in the Scrophulariales

by Cronquist (196S).

Didymchiceac. A monotypic family of 2 species endemic to Madagascar

whose taxonomic position is still uncertain. It is a rather primitive taxon (with

solitary carpel and scalariform perforations) considered sometimes as close to

Euphorbiaceae or Ilamaiiielidales, or sometimes as an order of its own (Takhtajan,

1969).

Myricaceae. (4 gen., 40 spp.). This family, which is widely disp)ersed in

temperate regions and tropical mountains of both hemispheres, is divided into two
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subfamilies, one of which, monotypic and very archaic, the Canacomyricoideac,

is endemic to New Caledonia (Leroy, 1949, 1957). The genera Comptonia (en-

demic to N. America, with 1 sp.), Gale (1 sp. in the Northern Hemisphere),

and Myrica (temperate and tropical zones) are closely allied. The family is pres-

ent in S. America, in Africa (many spp. in S. Africa), and in Madagascar with

the genus Myrica (6 spp.).

Myricaceac is generally considered as a Lanrasian family, but two facts

argue against this view. First, the tropical distribution of Myrica, and, in par-

ticular, its abundance in S. Africa. Second, the e\ist(^nce of Canaconiyrica in

New Caledonia, where it certainly is a completely isolated survivor. Comptonia

and Gale are possibly Laurasian segregants, but Myrica and, above all Canaco-

myrica, might indicate greater antiquity.

Moraceae. This family divided into 3 sul)families (Moroideae, Artocarpoideae,

Conocephaloideae), 75 genera, and 2,000 species is widespread in warm regions

and the tropics and is represented in Madagascar by 11 genera and 42 species.

If, following Hutchinson's division, we accept 9 tribes, all of them are represented

in Madagascar, each of them by one or two genera (the small subfamily Cono-

cephaloideae being excluded). Fatoueae: Fatoua, a genus with only 2 species,

of which 1 occurs in Madagascar, the other in Asia, New Caledonia. Dorstenieae:

Dorstenia, a pantropical genus with 100 species of which 2 occur in Madagascar.

Strebleae: Strehlus, a palaeotropical genus with 4-5 species, of which 1 occurs in

Madagascar; Maillardia^ an endemic genus with 4 species. Moreae: Ampalis

and Pachytrophc, 2 endemic and monotypic genera. Broussonetieae: Allaeanthus,

an endemic and monotypic genus. There are 4 genera in the Artocarpoideae;

Euartocarpeae: TrecuVui, an African-Madagascan genus with 12 species of which

4 occur in Madagascar. Brosimeae: Bosqiieia, another African-Madagascan

genus with 12 species, of which 7 occur in Madagascar. Olmedieae: Antiaris,

a palaeotropical genus with 10 species, of which 2 occur in Madagascar. Ficeae

with 16 species in Madagascar.

The Madagascan Moraceae offer a basis for some interesting comments.

First, we have to emphasize that the whole family is represented in Madagascar

by all the tribes. Even the endemic genera are distributed into 3 tribes. Judging

from these facts, one has good justification to uphold the hypothesis of Madagascar

as a center of survival. Second, since there are 4 endemic genera, 2 African-

Madagascan ones and 3 palaeotropical ones, links with America are weak. Third,

it is noteworthy that the tribe Moreae, represented by 2 endemic genera, has no

representative of Morus^ a widespread genus, one subgenus of which occurs in

tropical Africa, another in Asia, and yet another in America.

Urticaceae. A family of 50 genera (800 spp.) mostly in warm regions and

tropics, is particularly wt^ll represented in America. There are 14 indigenous

genera in Madagascar, one of which, Neopilea (2 spp.) is endemic, and 51

species (41 endemic) occiu" on the island.

As with the Moraceae, all tribes (5) of Urticaceae are represented in Mada-

gascar, but endemism is weak, and pantropical or widespread genera are as

many (6 in number) as palaeotropical ones. Therc^ is also an American-Mada-

gascan genus, Phenax, with 20 species in America and 3 in Madagascar and the
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Mascarenes. Further, one palaeotropical genus, Pipturus, readies the Coniores (1

nonendemic sp.) but neitlier Madagascar nor Africa.

Uhnaccae (15 gen., 150 spp.). This family has 4 genera in Madagascar:

Celtis (3 Madagascan spp.; 1 of whicli is palaeotropical, tlie other 2 are related

to African species); Trema (2 Madagascan spp., 1 of which is endemic with

eastern affinities); Aphamnilhe (1 sp., endemic; the genus is closely related to

Celtis); CJuietacnie (1 African-Madagascan sp.).

Casuarinaceae (cf. Humbert, 1959).

Ill

Nyctdghiaceae (cf. Humbert, 1959).

Phijtolaccaceae (12 gen., 100 spp.). A family particularly well represented

in America and S. Africa. Four genera are present in Madagascar, 1 of which,

Barbeuia, is endemic, monotypic, and morphologically isolate (ovary 2-carpellate,

syncarpous, 2-Ioculary). Tliere is an endemic species of PJujtohicca.

Didicrcdceae. This remarkable family, I'udemic to Soutli and Southwest Mad-

agascar, consists of 4 genera: Decarijia (1 sp.); Alluaudiopsis (2 spp.); Alluamlia

(6 spp.); Didierea (2 spp.).

Didiereaceae, certain of which have a habit resembling American Fouquieri-

aceae, are, with arborc^scent aphyllous euphorbias, the most striking feature of

the southern Madagascan vegetation; it recalls somewhat the Brazilian "Caatinga"

(Koeclilin, 1972). According to Rauh's work (Uauh & Rcznik, 1971), the family

has definite affinities witli the American family Cactaceae and must be placed

in Centrospermae.

Cactaceae. It is a family of many genera, perhaps over 100, and 1,500 species

almost wholly American. Rliipsalis, the single genus with representatives outside

America, has one species, R. haccifera (J. S. Mill.) Stearn in tropical Africa,

Ceylon, and Madagascar. And what is more, the Madagascan plant is so variable

that several species have been described. According to Cuillaumet (1972) there

are at least two well characterized forms, each of them inhabiting a special

ecological rc^gion: R. horrida (eastern littoral forest) and R. suarczcnsis (western

Domain). This pattern of distribution has given rise to discussions, but it is

probable that this differentiation has originated secondarily. A study of the

whole genus RJiipsalis is needed before any opinion can be attempted.

Aizoaceae {MoUtiginaccae included) ( 130 gen., 1,200 spp., chiefly S. African).

This unrevised family has some nonendemic genera in Madagascar {MoUugo,

Scsuviiun, Trianthcma, . . .) with about a dozen species (Baron, quoted by

Humbert, 1959).

Caryophyllaccae. This family is represented by 7-(S nonendemic genera

(subfamily Alsinoideae) and 11 species, 8 of which are endemics. There are

2 endemic species of the palaeotropical genus CorrigioJa and 5 species of the trop-

ical and subtropical genus Pohjcarpaca (Perrier de la Bathie, 1936).

Porttdacaceae, This is a very interesting family of about 20 genera, most of

them American. But 7 genera occur in Africa sensu lato, 4 of them endemic to

Madagascar: Tatinella (2 spp.), or South Africa: (Ccraria, 4 spp.; Porttdacaria,
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2 spp.; CaJtjptrotheca, 2 spp.) (Brenan, 1949; McNeill, 1974). The genus

Anacampseros (50 spp.) is common to S. Africa and Australia. The genera

Portulaca and Talinum are represented; the former in Madagascar (3 spp.), the

latter in the Mascarenes (1 sp.). Although the family has two main centers of

distribution, S. America and western N. America, it is as a whole a rather austral

one. Moreover, it is closely related with the large family Aizoaceae, absent from

Madagascar, but primarily represented in S. Africa. With respect to Portuhicaceae,

Madagascar and Australia look as if they were parts of a borderland.

Basellaceae, Chenopodiaceae, Amaranthaceae, Pohjgonaceae, Plumhaginaceac

(cf. Humbert, 1959).

IV

Dilleniaceae (10 gen., 400 spp.). This family is represented in Madagascar

by 3 nonendemic genera: Hibhertia, a genus of 155 species, 130 of whicli are

in Australia, 24 in New Caledonia and Fiji, 1 (//. coriacea) in Madagascar (this

one is closely related to Australian species); Tetracera, a pantropical genus of

50 species with 3 species in Madagascar, all of them endemic, and about 10

species in Africa. DUJcnia, an Asian-Australian genus of 60 species, 1 of which,

nonendemic is in Madagascar, and another endemic to the Seychelles. Apart

from Tctracera, none of the genera of Dilleniaceae occur in Africa. According

to Hutchinson there is one more genus, endemic to the Seychelles (Neowormia),

related to Dillenici. Let us also not forget that the genus Schnnuicheria (3 spp.) is

endemic to Ceylon. One must, it seems, put apart Hibhcrtia, which may have

arrived by long-distance dispersal. But with Neowonnia and Schumacheria we
have possibly an indication of a much more ancient settlement for the family.

Besides, the pantro^^ical genus Tetracera belongs to the tribe Delimeae, largely

American. One feels as if the Dilleniaceae, almost absent from Africa today, must

have been much more numerous in the past and would have become extinct

during the Tertiary. Wc arc also badly in need of a detailed monograph of this

especially interesting family.

Ochnuceae. (30 gen., 250 spp.) is an almost entirely tropical family, especially

well represented in S. America. Its Madagascan representatives, which belong

to subfamily Ochnoideae, tribe Ochneae (Kanis, 1968), are: Ochna, a palaeo-

tropical genus of about 100 species in Africa south of the Sahara, Arabia, Mada-
gascar, the Mascarenes, and 4 species in tropical Asia with perhaps 20 endemic

species in Madagascar. Gomphia {= CauipyJospcrnium) , a palaeotropical genus

of 12 species, of which 5 are endemic to Madagascar, and 3 in Africa.

Brackenridgea (= Pleuroridgea), another palaeotropical genus, containing 10 spe-

cies, of which 2 endemic to Madagascar.

It is striking that there is no endemic genus. With the Madagascan Ochnaceae

we deal with a part of a palaeotropical group, even though the family is chiefly

South American.

Diegodendraceae (1 gen., 1 sp.). An endemic family (Capuron, 1963b).

Sphaewsepcdaceae, This is an endemic family of Madagascar which consists

of 2 genera of woody plants: Rhopalocarpus (15 spp.) and Dkdyccras (3 spp.).
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Tlic best place for tliis family seems next to Diegodendmceae within Ochnales,

but there are also links with Malvales.

SarcoJaenaceac (10 gen., 35 spp.). An endemic family.

Elathmccac (2 gen., 45 spp.) (cf. Humbert, 1959).

Gt((tifcrcac and Jlypcricacede represent a chiefly tropical group of 1,000

speci(\s in 40 genera, of which 8 are endenn'c to Africa-Madagascar. If we put

aside Uijpericnm, an herbaceous genus of wide distribution througliuut tem-

perate regions and tropical mountains, 2 genera offer a widespread distribution:

Garcinia and Calophyllum. llo\veyin\ both are far more highly differc^ntiated in

Asia-Australasia than in America or Africa; CalophyUuw, whicli has 16 Nhida-

gascan species, is completely absent from Africa. SympJionia is abundantly

diversified in Madagascar with many species or ^'morphological entities" merg-

ing into one another, but there are also 1-2 species in Africa and America. Its

affinities are with Montrouzicra of New Caledonia. Twenty species or so of

Alammca inhabit Madagascar, all of them endemic, over 20 other ones occur

in Asia-Indonesia, extending to New Guinea, except for Australia, but only 1

is met in Africa and another in S. America.

Tliere are 3 endemic genera: Eliaca, relatcxl to the Asian genus Cratoxyhtm,

Ochrocarpos, and Paramammca (Leroy, 1975, 1977b), each of them belonging

to a different tribe. Finally, the other 2 genera, Ilarungana and Psorospennum,

are common to Africa and Madagascar.

From these data, which are diificult to understand, one can however draw

some conclusions:

Cuttifereae are comparatively better represented in Madagascar than in

Africa. The affinities between certain genera such as Mammea-Varamammea
on the one hand, and Garcinia-Ochrocarpos on the other hand, show that these

genera are probably not newcomers and that they probably differentiated there.

Such genera as Symphonia and Mammea look as if they had originated and

evohed in Madagascar, although their affinities are with Asian-Pacific genera.

There is some evidence that as a whole, the Gnttifereac^-IIypericaceae of Mad-

agascar and Africa may have diflerentiated there, when S. America, Africa, and

Australia w^ere no longer in contact.

The fact that 14 endemic species of Calophyllum (StcNcns, 1976) occur in

Madagascar, the genus being unknown in Africa, poses a problem. According

to Perrier de la Batln'e (1936) all of the Madagascan species are derived from

the beach species Calophyllum inophyllum. There is a great need for thorough

research in evolutionary biology of this very interesting problem. WHiatever the

answer will be, it is (jin'te certain that Calophyllum has occurred there for a very

long time.

Diptcrocarpaccac. This family of 18 genera, which has until now been con-

sidered as a typically palaeotropical one, has at least one representative (a mono-

typic subfamily) in Guyana (Maguire et al., 1977). It is basically divided

into 2 very distinct subfamilies : Dipterocarpoidcae and Monotoideae. The

former is Asian with 13 genera and 247 species in only Borneo, a number that

quickly decreases going toward India where only 6 genera and 14 species oc-

ciu'. However, it is siuprising enough to meet as many as 10 genera and 44
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species in Sri Lanka (Ceylon). Moreover, one genus, Vafcriopsis, is endemic

to the Seychelles and several Tertiary fossils have been found in E. Africa

(Aubreville, 1976a). The Monotoideae comprises 2 genera: Monoies with 1 en-

demic species in Madagascar, 1 species in western tropical Africa, and 40 species

or so in dry tropical S. Africa; Marquesia, with 4 species in tropical Africa. Some

Tertiary fossils of this subfamily have been described from the temperate North-

ern Hemisphere, but their identity is not always convincingly established.

One can perhaps presume that Dipterocarpaceae has been a pantropical

family wliich has become particularly impoverished in Africa during the Tertiary

era owing to geological and climate alterations. It would have found a center

of survival in Southeast Asia which has also become a new center for develop-

M
Madagascar- and absent from Australia.

Theaceae: cf. Asteropciaceae.

Asteropeiaceae. This unigeneric family, endemic to Madagascar, contains

5-6 species which occur both in the western and eastern parts of the country.

It is of great interest due to its close affinities with Theaceae (Melehior, 1925),

from which it is distingin'shed by minor characters; Asteropeia is clearly a relict.

We have to emphasize that Theaceae are represented in Africa-Madagascar by

only 2 species of the large genus Ternstroemia (Ilepper, 196S; Letouzey, 1977b)

and 2 genera endemic to Africa: Melchiora (3 spp.) and FicaJhoa (1 sp. ?).

Medusagijnaceae. (An unispecific family endemic to the Seychelles.)

Elaeocarpaceae, This family (8 gen., 400 spp.) is closely allied to Tiliaceae,

of whicli it is considered often as a sul)family or a tribe, and is typically of

southern distribution (S. America, Australia, New Zealand, New Caledonia, New
Guinea), the only genus EJaeocarpus reaching northward India, China, and

Japan. Curiously enough, there are 2 endemic species of Elaeocarpus in Mada-

gascar (though none in Africa) and I endemic species of Sloaiiea, a widespread

genus (likewise absent from Africa). They "probably reached Madagascar by

long-distance dispersal around the Indian Ocean" (Raven & Axelrod, 1974).

One must not exclude, however, tliat this mechanism may have operated early

in the Tertiary when Australia was closer to Africa.

Tiliaceae is a predominantly woody family (60 gen., 1,200 spp.) mostly of

tropical and subtropical distribution. Following Capuron (1963a, 1964), 7 gen-

era occur in Madagascar: Christiana (I Afriean-Madagascan sp.); Carpodiptera

(1 sp. in E. Africa and Madagascar, 3 spp. in Cuba and the West Indies);

Sparrmannia (1 Madagascan sp., 1 Madagascan-E. African, 2 S. African); Grcwia

(more than 400 spp. of the tropics and subtropics) ; Fsetidocorchoriis (a monotypic

tribe Pseudocorchoreae, 6 spp.); Corchonis (6 spp., nonendemic); Triumfetta

(5 spp., nonendemic).

We also have to note the singular bipolar distribution of the genus Carpodip-

tera, the distribution of Sparrmannia, a genus of an entirely African tribe,

and the fact that Christiana is a morphologically very isolated genus. The family

is curiously anchored on Madagascar with an endemic tribe. Madagascan

Tiliaceae are, however, strongly linked to Africa of which they are only a part.
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Slcrciiliaceae is a woody family (38 gen., 1,000 spp.; Hutchinson, 1967)
widely distril)uted in tlie tropics and snbtropics. Out of 11 tribes recognized by
Hutchinson, 6 are present in the Madagascan region, containing 22 genera (250
spp.). The tribe Dombeyeae, wliicli is wlioUy paUreotropical, is composed of

11 genera, of wliich 8 occur in the Madagascan region, 6 being endemic; the

iioiiendemic genera are: Domhcya, common to Madagascar and Africa but far

more diva^rsified in Madagascar, and Melhania, a widespread genus extending

to Africa, Asia, and Australia.

Another fact must be pointed out: it is that 3 genera offer a very restricted

endemism: A^tiria (1 sp.) and Trochctia (5 spp.) to Mauritius, and Ruizia to

Reunion. A third remark is the \ery important development of the African-

M
200 species have been described, that is four-fifths of the whole.

M
agascar, the third, Ncso^i^ordonia, having 10-12 species, half of which are Mada-
gascan, the other half African.

The tribe Hermaimieae has 3 Madagascan representatives but is deprived,

it st^ems, of any biogeographical significance. The genus Keraudrcnia (Lasio-

pc^taleae, 12 genera) has one species in Madagascar (a single and ancient her-

barium number is known of this plant).

More interesting is the tribe Byttnerieac with 2 genera indigenous in Mada-
gascar: the pantropical Byttncria and the Asian-AustraHan Rtilin<;i(! (25 spp.),

one species of which is endemic to Madagascar.

StcMculieae is present witli 1 pantropical giMuis, Stcrculia, and 2 palaeotrop-

ical genera: Firniiana and Ptcrijg^otcL

There are 2 genera of the palaeotropical tribe Tarrietieae: Uildcp^ardia (2

spp. out of 7) and Ueriticra (1 sp. out of 7).

In summary, such isolated representatives as Keraudrcnia and Ridingia have
possibly no particular meaning from a biogeographical ]}omt of view; as Raven
& Axelrod have noted, these species probably reached Madagascar ''by long-

distance dispersal around the Indian Ocean.

Rut I want to emphasize som(^ important facts: a very strong endemism of a part

of the family in Africa-Madagascar (Dombeyeae, Ilelmiopsideae); a high de-

gree of endemism in the Mascarene; the affhiities of the Madagascan Sterculia-

ceae are with the palaeotropical flora. Many genera both monotypic or paucispe-

cific and endemic, particularly in the Mascarenes, appear to be survivors.

Bombacaceae is a family of 31 genera and 225 species (Hutchinson, 1967),
wholly woody and confined to the tropics, mainly the American ones. Tlie

Durioneae, generally considered as one of the primitive tribes, is Asian-Aus-

tralasian, but the other tribes are either strictly American or represented in

America. Rombacaceae are represented in Africa and Madagascar only by the

tribe Adansonieae, with 15 species distributed in 4 genera: the palaeotropical

Boinhax (2 spp. in Africa), the endemic genus Rhodognaphalon, closely re

>>

>^

lated, if not similar to the American Bomhacopds, with 6 species in Africa, and
Adansonia which extends from Africa (1 sp.) and Madagascar (8 spp.) to

Austraha (1 sp.). A tliird genus (Ceiha, tribe Ceibeae, also exists in Africa, but
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it is unanimously considered as an American newcomer. Judging from tlie

present evidence, one may suggest a Gondvvanian (South American-African)

origin for the Adansonicae. A noteworthy fact recalled by Aubreville (1975a) is

the African disjunction in the pattern of distribution concerning the whole family.

Malvaceae. This family (88 gen., 2,300 spp.) is world wide both in temperate

and tropical regions. It is represented in Madagascar by 3 tribes: Malveae (5

gen., 17 spp.), Ureneae (3 gen., 5 spp.), Hibisceae (13 gen., 7 of which endemic,

and 80 spp., 60 of which endemic). There arc only 3 endemic species within

Malveae (Almtilon—Bates, 1968) and 2-3 endemic species within Ureneae

(Pavonia) in Madagascar-Africa, The tribe Hibisceae, which is composed of

29 genera (Hutchinson, 1967), is well represented in Madagascar and Africa,

even l)etter in Madagascar with 13 genera, of which 7 are endemic, than in

Africa with 12 genera, of which only 3 arc endemic. The only genus, Hibiscus,

occurs abundantly in Madagascar with 45 species, 30 of which are endemic.

The endemic genera are paucispecific and not always neatly separated: Megi-

stostegium (3 spp.), Perrierophytum (9 spp.), Ilumhertiella (3 spp.), Macro-

stelia (3 spp.), Uumhcrtianthus (1 sp.), Ueliclcropsis (2 spp.), JumcUeanthus

(1 sp.). The genus Gossypioides (2 spp.) is endemic to E. Africa-Madagascar.

Such genera as Cienfuegosia (Fryxell, 1974) (America, Africa, Australia),

Kosteletzhja, and Thespesia arc represented respectively by 1, 7, and 1 endemic

species. Two genera of Madagascan Hibisceae have no endemic species: Ahel-

moschus and Gassypium.

Nepenthaceae (1 gen., 80 spp.). The genus Nepenthes is confined to the

Indian Ocean with 2 endemic species in Madagascar and 1 endemic in the

Seychelles.

Droseraceae (1 gen., 90 spp.). Five species inhabit Madagascar, one of which

endemic.

Lecythidaceae. Hutchinson (1964) has divided this family into two in ac-

cepting the Barringtoniaceae of Lindley, this one forming '*a very natural group''

of 4 genera, Barringfonia (Africa and Madagascar), Com])retodendron (Africa),

Careya (Indomalaysia), Planchonia (S.E. Asia, Australia); the genus Foctidia,

confined to the Madagascan region, is retained in Lecythidaceae with Napolecma

and Crateranthus of tropical Africa. For his part, Airy Shaw (1966) considers

Foetidia as the type and the single member of the new family Foetidiaceae.

Foetidia has 5 species (and several to be described), one of which is endemic to

the Mascarenes and another reaching the African coast (Zanzibar). About the

latter "there is no reason why it should not be native, but whether a recent

arrival or a relicts of a one wider distribution is unknown," Sangai (1971) noted.

Barringtonia, with 39 species, ranges from Africa and India to Australia; two

species confined to sandy and rocky beaches, reach E. Africa and the Madagascan

region.

Thus, there are two parts in this whole: a palaeotropical one with Barring-

tonia (and Comhretodcndron in Africa) and a neotropical one with Foetidia

(distantly alHed to some African genera), this one having evolved separately for a

long time. Nevertheless, Barringtonia is to be considered in a special category as

a readily dispersed mangrove genus.
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Flacourtiaceae. This pantropical family of 84 genera (1,300 spp.) has 28

endemic genera in Africa scnsn lato (inckiding Madagascar and the Mascarencs)

and tliereby offers a special interest. It is well represented in Madagascar with

110 species and 14 genera, 8 of whicli are endemic (l)nt 2 of tliem, Calantica and
ApJdoUi reach E. Africa); the most evoKcd tribe (according to Ilntcliinson, 1967),

liembicieae, is endemic to Madagascar. There are 2 large pantropical genera:

Cascaria (160 sp.; 1 endemic to Madagascar and 1 to the Mascarene Islands; 11

endemic to Africa—Slenmer, 1^71); Homalium (180 spp.; 59 spp. in Africa sensn

hito, 38 of whicIi in Madagascar, all of them endenn'c). Tlnee genera are palaeo-

tropical: ErylJirospcnnum (5 spp., 2 of which endemic to Madagascar sensn

lato, none in Africa); Scolopia (37 spp., 14 of which in Madagascar, all endemic);

Flarotirlia (60 sp.; 1, nonendemic, in Madagascar). The endemic genera are

frequendy pansispecific: Prockiopsis (1 sp.—Capnron, 1968d); Bivinia (2 spp.);

Bcmhicia (1 sp.); Bcmhiciopsis (1 sp.); Aphloia (4-5 spp. or 1 polymorphic

species); Calantica (7 spp.); except for Tisonia (15 spp.) and Ltidia (23 spp.).

The genns XylotJwca of tropical and E. Africa has 1 species in Madagascar. In

the same way, Aphloia reaches E. Africa (Airy Shaw, 1966).

Such great a number of highly differentiated genera, that is one-third of the

total number, are endemic to Africa-Madagascar that we may suppose the fam-

ily to have originated there.

Violaccae (20 gen.) is represented by 3 nonendemic genera: Viola (1 sp.,

nonendemic); JhjJ)anthus (75 spp., most part tropical, 4 spp. in Madagascar, 3

(){ which endemic); Rinorea (250 spp. tropical and subtropical, many African,

but also well represented in South America; 27 spp. in the Madagascan region,

all but one endemic),

ihiagraceae (= Ocnothcraceae) is a family of 21 genera and 640 species

widespread through temperate and tropical regions, mostly as perennial herbs.

Hiere are 2 indigenous genera in Madagascar: Epilohiuni with 6 species, some

of which are endemic, and Ludici^^ia with 9 species.

Tumeraceac is a family of 8 genera, 6 of which arc^ endemic to Africa-Mada-

gascar. Two other genera also occur in this area, but are principally American:

Pin(iueta and Turncra, There are 3 genera in Madagascar: Piriqiicta (3-4 en-

demic spp.); Ilyalocahjx, a monotypic genus with herbaceous habit, also present

in Mozambique; Turncra (1 nonendemic sp.). Mathuvina (1 sp.) is a monotypic

gcMius endemic to Rodrigues. A species attributed to Piriqucta, P, inlegrifolia, is

an isolated taxon whose status needs to be restudied.

Passifloraceae is a family of 12 genera (600 spp.) of shrubs, vinc\s and herbs

of tropical and warm temperate regions. Two indigenous genera occur in Mad-
agascar, Adcnia and Dc'idamia. The former, a palaeotropical genus of 100 spe-

cies, is represented in Madagascar by 13 endemic species. The latter is an African-

Madagascan genus with 6 species endemic to Madagascar and the Comores and

1 species confined to tropical Africa.

Physcna. This is an isolated genus of 2 species endemic to Madagascar

classified in turn in Passifloraceae, Capparidaceae, and Flacourtiaceae.
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Begoniaceae. This is a small family of 5 genera particularly well represented

in nortliern South America, but also in Pacific islands (Barkley & Golding, 1974).

The genus Begonia with over 800 species, mostly American (Baranov & Barkley,

1974), is important in Madagascar where at least 50 species occur (Humbert,

1959).

Cucurhitaceae (116 gen., 1,200 spp.) (data according to Kcraudrcn, 1966).

This family of mainly tropical and subtropical distribution is well represented in

Madagascar with 21 indigenous genera, of which 8 are endemic. Two endemic

genera, Xerosicyos (4 spp.) and Zygosicyos (1-2 spp.), related to the African

genus Gerrardanthus, are considered as primitive. The other endemic genera

are: Seyrigia (5 spp.), related to some American genera; Trochomeriopsis allied

to the Seyrigia; Ampelosicyos (3 si:)p.); Lcmurosicyos (1 sp.); Zombitsia (1 sp.);

and Tricyclandra (1 sp.). One genus, Peponium, is restricted chiefly to

gascar (12 spp,) but reaches E. and S. Africa. There are 4 other African

gascan genera: Oreosyce (5 spp. in Africa, 1 sp. conunon to Africa and Mada-

gascar); Raphidiocystis (5 spp., 1 of which special to Madagascar); Cyclantheropsis

(3 spp., 1 of which special to Madagascar); and CAiciimeUa (1 sp. in E. and

S. Africa, and Madagascar). Five genera are palaeotropical: Zehneria with 9

Madagascan species (5 endemic); Kedrostis with 6 endemic Madagasc-an spe-

cies; Muellerargia with 1 of its 2 species endemic to Madagascar, the other en-

demic to Malaysia. The American genus Cayaponia has some species in Africa,

one of which is also in Madagascar. The pantropical (chiefly African) genus

Coralloearptis has 3 Madagascan species, 2 of whicli endemic.

All of these facts support the thesis of an ancient distribution of tlie family

in Ahidagascar.

Salicaceae are represented in Madagascar by 2 endemic species of Salix.

Capparaeeae, This family of 50 genera and 800 species, primarily pantropical,

tgascar, but n(me are endemic. Two of them, closely akin,Mada*

Madag Boscia (30 spp., 3 endemic in

Madagascar) and Thilachium (20 spp., 9 spp. in Madagascar sensu lato, 8 en-

demic). The other genera are pantropical; Cratacva (3-4 spp. endemic to Mad-

agascar); Capparis (4 spp. in Madagascar, 1-2 endemic); Cleonie (7 spp. in

Madagascar, 3 endemic); or palaeotropical: Cadaha (40 spp., 1 endemic in

Madag M
adventitious sp.).

It is very surprising that tliis family, particularly well represented in Africa

with 15 endemic genera, has no genus endemic to Madagascar. This lack of

generic endcmism may mean that Capparaceae reached Madagascar from Africa

at a late date (about the genus Fhysena, cf. Passifloraeeae).

Cruciferae (cf. Humbert, 1959).

Moringaceae (1 gen., 10 spp.). This monotypic family consists of about 10

species, 2 in India, the others in Africa-Madagascar. Aside from Moringa

oleifera, known to be introduced, there arc 2 endemic species in Madagascar,

M. hildehrandtii and M. drouardii. They occur in the south and southwest of

Madagascar with plants such as Adansonia or euphorbias and all of the genera of
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Didiereuceae. In tliis region grow many xeropliilous plants snch as Xerophtjta

dasylirioidcs, SelagincIIa nivca, Pachypodium sp., Aloe divaricata, Aloe suzannac,

Rhv^ozum madafi^ascariensis, Uncarina sp., etc. The African species of Morhv^a

are distribnted in a discontinnous area in the Soutliwest (A/. ovalifoUa) and in

tlie Northeast (A/. Jongituha, M. stenopetcda, M. peregrimi). Two species are

known in N. India (A/, concanensis, A/, olcifera) (Kerandren, 1965).

Ericaceae {Vacciniaccae inchided) (50 gen., 1,350 spp.). This is a family

of cosmopolitan plants or one inhabiting mountains in the tropics. It is divided

into 3 subfamilies, 1 of which, Ericoideae, is well represented in Europe and Africa,

wlu^reas the other 2 subfamihes ( Vaccinioideac*, Rhododendroideae) are absent

or nearly so from Africa. Three genera occur in the Madagascan region: Agatiria

(7 spp.) and especially Pliilippia, with nearly 40 species, that is half of the wliole

genus. The widespread and very distinct genus Vacciniiim (a special family for

some authors) has only 4 Madagascan species. This genus, which occurs in S.

Africa, appears absent from tropical African mountains.

According to Stevens (1970, 1971) and others, Aganria is closely relati^d to

tlie American genus Agarista.

Sapofaccae. Following Aubrevilk^ (1972, 1974b), the Madagascan Sapotaceae

have 11 genera (85 spp., all endemics) divided into 2 subfamiUes. Mimusopo-

ideae: Manilkara is a pantropical genus having more than 60 sp(^cies, with 7

endemic in Madagascar. Three genera are endemic: Lahramia (S spp.); Fau-

chcra (11 spp.); and Lahourdonnama (3 spp. in Madagascar, 2 spp. in the

Mascarenes). Mimusops is a genus common to E. and S. Africa (12 spp.), the

Cotnores (1 sp.), Madagascar (13-14 spp.), the Mascarenes (3 spp.), and tlie

Seychelles (1 sp.) but with 1 species is widely spread over palaeotropics to the

Pacific islands.

Sideroxyloideae: 3 African-Madagascan genera: Sidcwxylon, a genus with

about 15 species, well known for its disjunct distribution (Madeira, Cape Verde

Islands, Teneriffe, E. Africa, Madagascar, Mascarenes); 6 species are in Mada-
gascar and 6 species in the Mascarenes; DoneUa, 4 species in the Guineo-Con-

golese forest, 1 species in E. Africa, (S species in Madagascar; Auslrogamhcya. a

genus from S. Africa and Zambia, close to DoncUa and Gamhcya, with 1 species

in Madagascar. Gamheya, a genus principally African, with 1 species in Mada-
gascar, but with also 1 species in S. America. Two endemic genera: Tschona

(1 sp.) and Capurodcndron (22 spp.).

Judging from these data based on Aubreville's work, we must conclude that

Sapotaceae appears to represent a very important and strongly differentiated

Madagascan nucleus. A high degree of generic cndcmism, a strange disjunct

distribution in Madagascar-Africa {Sidcroxyhm), an intensive differentiation of

Mimusops species in Madagascar, many strong links with Africa where the

family reaches a very high development, such are the most noteworthy aspects

concerning the distributional pattern of tlie Madagascan Sapotaceae, from which

we could infer with Raven Wc
land "appears most probable, almost certainly before the closc^ of the Cretaceous."

Madagascar and its surrounding islands must hav^e taken a considerable part
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in saving from extinction many Gondwanian genera which are today mor-

phologically and geographically isolated, such as SideroxyJon, Lahourdonnaisia^

and other palaeoendemies. One genus, Nortlica (5 spp.), is endemic to the

Seychelles.

Ebenaceae (2 gen., 450 spp. ). Tlie pantropical Diospyros is represented

in Madagascar by ca. 100 species, 6-7 of which occur on the African mainland

or have close relatives there. The remainder are endemic to Madagascar and do

not seem to be closely related to the mainland species. Euclea ( 12 spp. in

Africa) has 1 species on the Comores. There are the same number of species

of Diospyros in Madagascar as in tropical Africa, and ca. 80 species in tropical

America. About 250 species are currently accepted from tropical Asia, but this

figure must be much too high (F. White, personal communication). Although

he has not yet given any serious thought to the place of origin of the family,

White inclines to the belief that it might have been the African part of Gondwana-
land (White, pers. comni.).

Myrsinaceae (35 gen,, 1,000 spp.). This family is a very natural one whose

7 genera occur in Madagascar: 2 pantropical: Rapanca (190 spp., 1 in the

Seychelles, 1 in Madagascar, 2 in the Comores) and Ardisia (2 spp. in Madagascar,

2 spp. in the Macarene); 2 palaeotropical: Emhelia (100 spp. in 8 subgcn., 2 of

which in Madagascar containing 8 spp.) and Myrsine (7 spp. in China, India,

Africa, Azores; 1 endemic s\}, in Madagascar); 3 endemics: Monoporus (8 spp.

from sea coast to mountains), Oncostenion (97 spp. in Madagascar, 3 in the

Comores, 3 in Mauritius), Badula (14 spp. in the Madagascan region: 3 in

Madagascar, 3 in the Reunion, 7 in Mauritius, 1 in Rodriguez).

It is interesting to note that the pantropical genus Ardisia is represented in

Madagascar by a subgenus endemic (Madardisia) and in Africa by another

subgemis (Afrardisia), These facts seem to at least prove some antiquity of the

genus in Africa-Madagascar.

Madagascar must have been a part of the ancient continent where Myrsinaceae

originated. Let us note in passing an unusual intense speciation in the genus

Oncostenion,

Prinitdaceae (cf. Humbert, 1959).

V

Cunoniaceae. This typically austral family (27 gen., 260 spp.) is represented

in Madagascar by only the genus Weinnuinnia and over 20 species. This geinis

with 150 species ranges from the Pliilippines and New Caledonia to tropical

America, where it is particularly abundant, but it is absent from Africa, India,

and Australia. There are 2 genera of Cunoniaceae in S. Africa: Cunonia (about

15 spp. in the Malay Archipelago and New Caledonia, 1 endemic species in

S. Africa); and PlatyJophiis, the latter being monotypic and endemic. All of the

Madagascan species, which Bernardi (1965) has divided into 4 sections, are

endemics.

In spite of its scanty representation in the Madagascan region (Madagascar

and S. Africa), the family Cunoniaceae provides some most valuable facts. First,

there is one and only one endemic genus, and this one is monotypic: a fact



558 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

whose significance is obvious: the genus PlatyJopJius testifies in favor of S. Africa

as a center of survival for Gondwanaland inhabitants. Second, the hnk between

S. Africa and Madagascar is not less obvious. Third, the genus Weinmannia

has been subjected to very active speciation since Madagascar separated from

Africa. The hick oi lossils prevents a definite statement about its possible

presence in Africa in the past.

PitU)s])oraccae. This typically palaeotropical family of 9 genera, 8 of which

are endemic to Australasia, is represented in tropical Africa sensu lato by the

genus Pittospontm which contains over 150 species, spread from Hawaii to the

Canary Islands. TIkmc are perhaps 25 species in tropical Africa, 10 of which

arc in Madagascar; all of them, but 1, endemics.

This family offers a remarkable case of biogeographieal meaning. The dis-

tribution pattern of the genus Pittosponun (Cufodontis, 1960), if regarded as an

isolated genus, is almost meaningless, but in relation with the whole of its family,

it bccomc^s probable that its distril)ution center must have becMi Australasia, per-

liaps in the Upper Cretaceous or lat(^r when Australia and Africa were still in close

proximity. However, the relationships of the family being somewhat problem-

atic, it is difficult to know for certain where it originated.

Crasstihiceae. This is a famil)' of wide, cosmopolitan distribution consisting

of 35 genera and 1,5(X) species, olt(Mi growing in dry regions, chiefly in S. Africa

and the Mediterranean region, but also in Asia and Central America. It is repre-

sented in Madagascar by 3 genera: Crassida (5 ssp. all of them endemic),

SedtDii (1 sp., endemic) and Kalanchoc (57 spp. of which 55 endemic). There

is no endemic gemis. Affinities are strongly African (P. Boiteau, pers. comm.).

Saxifragaceae, For want of })eing revised this family proved dilficult to in-

terpret. Many genera former!}' included in it {Brexia, Roussca, Forgcsia, Grevca,

Montinia) are now either incorporated with Escalloniaceac (Hutchinson) or

distributed among small new families. Gi\'en our present knowledge*, the

latter alternative seems the best one.

Brexiaccae is a small family of 2-3 genera with only a few species: Brcxia

in Madagascar and the Seychelles (1-2 spp., 1 of which is also in E. Africa);

Roussca (1 sp. in tlu^ Mascarene); Ixcrhci, the affinities of which are uncertain,

in New Zealand.

Alontifiiaccae is a family of tropical Alrica and South Africa consisting of

two very distinct genera ( each of them should be raised to the subfamily

level): Montinia (1 sp. in South Africa) and Grevea (3 spp., one of which

readies the western parts of Madagascar). The recently discovered Grevea

hosseri Letouzey by P. Sita in Zaire (Letouzey, 1977a) ccmfirms Africa as

probable center of origin for Montiniaceae and extends the area of the remark-

able genus Grevea. It is noteworthy that Grevea madagaseariensis is present

on Madagascar, as, conversely, Brexia niadagascariemis is on the African coast:

the Mozambique canal has been a poor gap between Africa and Madagascar.

Escalloniaceae. Following Airy Shaw (1966), I maintain, at least provision-

ally, the genus Forgesia in this ill-defined family. This genus is monotypic and

endtMuic to tlu^ Mascarene Islands.

Rosaceae is a family of widt^ distribution which contains 124 genera and over
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3,300 species. It is represented in Madagascar by only 6 indigenous genera, one

of which, Grangeria, is endemic. Besides the genus Ruhus, they belong in

two tribes: first, Fijgeum (3 spp., 1 endemic), second, Parinuri (a pantropical

genus with 2 spp. endemic to Madagascar), Licania (a large austral genus with

1 Madagascan nonendemic .sp.), Ilirtella (another large austral genus, with 4

sp. endemic to Madagascar, 2 of which described by Capuron, 1972b), Grangena

(a monotypic and endemic genus).

Although very poorly represented, the family Rosaceae is interesting in

that its links with Africa, are well marked by the genera Ilirtella and Gmngeria,

which belong in one and the same tribe.

Leguminosae {Caesalpiniaceae, Mimosaceae, PapiUonaceae) . The revision

of the Madagascar Leguminosae by M. Peltier is in progress but still far from

complete. So, it is impossible to form an accurate opinion about Madagascan

elements. In referring to work by Capuron (1967a, 1968b, 1970b), Viguicr

(1944), and Peltier (pers. comm.), there would be approximately 98 genera

and 600 species. Since the Humbert's (1959) essay, Capuron (1967a) has de-

scribed 2 new genera of Caesalpinioideae: EUgnocarpus and Memlomvia, bring-

ing the number of endemic genera to 11 out of 25. This is a very strong generic

endemism. And this fact concerm'ng die most primitive subfamily seems all

the more important as the number of endemic genera is proportionally inferior

in Papilionoideae and reduced to one in Mimosoideae. At the specific level, en-

demism is about 507o in PapiHonioideae, 70-75% in both of the other subfamilies.

One genus, Brcmontiera (1 sp.), is endemic to the Mascarenes.

Podostenuiceae (40 gen., 200 spp.) (according to C. Cusset, 1974, oral comm.).

This family taken sensu stricto is represented in Madagascar by 4 genera, only

1 of which nonendemic: Sphaerothijhx (3 spp.: 1 confined to Cameroon; 1 to S.

B ^'"B
Mad

The 3 endemic genera are: Tlwlethylax (2 spp. endemic), closely allied to

Ledermanniella, an African genus of 47 species, particularly abundant in

Cameroon-Gabon; Emlocaiilos; and Palaeodicracia. These last 2 genera are

morphologically noteworthy with their deciduous leaves, the blade falling off

and the persistant sheath becoming thick. This character unknown in African

Podostemaceae exists in Asia {Ihjdruhnjunh Zcyhinidium). With respect to

other characters, affinities are likewise with Asia. There is no link with the

American element (C. Cusset, pers. comm.).

Tristk'haceae, a family often merged into Podostemaceae, consists of 4-5

genera: 1 in Amazonia, 2 in Asia, 1 pantropical (with several spp., of which 1,

/ T. alternifoJia in Mada-

gascar and Africa [and America?]; 1, T. hijpnoldcs in Soudi and Central America;

1 in Australia—possibly a new genus) (C. Cusset, pers. comm.).

This distributional pattern, with 3 endemic genera in Madagascar, seems to

indicate that the Podostemaceae could have had a Gondwanian origin by the

close of the Cretaceous times.

Ilaloragaceae (6 gen., 120 spp.) (cf. Humbert, 1959).

Ltjthraceae. A family of herbs (often hygrophilous ) and shrubs widespread

throughout the World containing 25 genera and 550 species. It has 6 indigenous
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gcnora in Madagascar, one of wliich is endemic, and 20 species, half of whieli

are endemic. One gemis, Tetrataxis (1 sp.), is endemic to tlie Mascarenes.

No clear meaning is to be drawn from the presence in Madagascar of wide-

spread genera sneh as Nesaea, Rotala, Ammunia, whose 10 or so species are

nevertheless endenn'c to Madagascar. In contrast, we have to focns interest on

Woodjordia and Pcmphis which are small palaeotropical genera, each of them
consisting of 2 species: Woodfordia with 1 African species and a widespread
one ranging from Africa and Madagascar to Indonesia; Pcmplm with 1 species,

littoral, reaching the Pacific Islands, and the other endemic to Madagascar.
Moreover, a monotypic genns, endemic to Madagascar, CapuronUi, was described

by Lourteig (1960); it is the single dioecions Lythraceae.

Sonneratkiceac. This small family of 2 genera and 7 species is of .special in-

terest in that it is centered in South Asia, although the mangrove genus Son-

ncralia reaches the African coast with one .species. But this very distribution

provides evidence in favor of links between the Madagascan region (including

E. Africa) and E. Asia, to the exclusion of the Wt>st African coast. It is one of the

characteristic elements of the floristic oriental belt.

TlujmeJaeaceae {Aquilarhidcae included) (50 gen., 600 spp.). Mainly in

temperate regions (Mediterranean region, S. Africa, Australia . . .), this family

is very akin to the families Penaeaccae (5 gen.) and Geissolomataceae both of

of them endemic to S. Africa. There are 7 genera in Madagascar, 2 of which
pala(>otropical {La.sUmphon, Gnidiu). Four genera are common to Madagascar
and Alriea: Peddiea, 1 endemic speci(\s in Madagascar; SynaptoJepis, 1 endemic
species in Madagascar; Dens, 1 endenn'c species in Madagascar, 1 .species in S.

Africa; Octolepis, 3 species, morphologically isolated and primitive (with a

perianth deprived of tube), represented in Madagascar by 1 species (which
will ha\'e to be raised at the subgeneric level), which is dioecious and endemic.
One genus, Stcphanodaphnc, is composed of 9 species, 1 of which is endemic
in the Comores.

The family, therefore, is strongly attached to Africa. According to Lcandri

(1947) the genus Sijnaptolcpis is related to the American genus Lophostoma.
Tlic family is an heterogenous assemblage divided into several phyla, in particular

the Sijnaptolcpis one, the StcphanodapJinc one, the Peddiea one.

Mijrtaceac (100 gen., 3,(X)0 .spp.). This is a family mainly develox^ed in

Australia and tropical America, but with a monotypic, endemic subfamily
(Ileteropixioideae) in S. and S.E. Africa. There- are 3 indigenous genera in Mad-
agascar: Myrtiis with 2 endemic species, Eugenia (35 spp.), and Syzygiuni (20
spp.). Many .species also occur in the Mascarenes and Seychelles, and one
monotypic family, possibly related to the Myrtaceae, the Psiloxylaceae, is endemic
to the Mascarenes.

Mehstomataccac (250 gen., 4,000 spp.). The Madagascan Melastomataceae
being in badly need of revision, it is not possible to have any clear view about
their composition and affinities. Accorduig to Perrier de la Bathie (1951), there

are 10 indigenous genera, 5 of which endemic. Since then, the genus Rousseauxia
has been restated (Jacques-Felix, 1973) and the geograi^hical distribution of

two genera given as Madagascan has been altered.
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In any case, there are 4 genera endemic to Madagascar-Mascarenes: Rhodo-

sepala (1 sp.), Dionycha (3 spp.), Amphorocahjx (5 spp.), and Rousseauxia

(13 spp.), and 5 common to Africa: Gravesia (100 spp. in Madagascar, 7 sp.

reaching E. Africa and some spp. in tropical Africa), Dichaetanthera (20 spp.

in Madagascar, 1 endemic to Africa), Tristemma (15 spp.), Anthostemma (1 sp.

Lgascar), Dissotis (2 African spp.). Tlie other two genera areMad
palaeotropical: MediniUa (70 spp. In Madagascar) and Memecylon (56 spp. in

Madagascar).

Comhretaceae. As stated by Exell ( 1972) and Exell & Stace ( 1966), tliis family

is composed of 19 genera (475 spp.): 13 in Africa-Madagascar, with 7 (Midenn'c,

3 palaeotropical, 2 widespread, 8 in Asia with 2 endemic, 8 in America with 4

endemic, 3 in Australia with 1 endemic. There are overall 14 genera endemic

to any region, 2 widespread genera, and 3 mangrove genera, and the family is

centered in Africa (Liben, 1971). There are 62 species in 5 genera in Madagascar

(Capuron, 1973a), 2 of which have a pantropical distribution: Terminalia

M
100

only 4 hi Madagascar). Meioslemon is an African-Madagascan genus of 2 spe-

cies: 1 species is endemic to Madagascar, and 1 species is endemic to the

Sudano-Zambezian area. The endemic genus Calopyxis, which is characterized

by lacking petals and by the corollalike structure of its receptacle, has as many

species as 22, which is a very high number proportionally to the area. Madagas-

car, like Amazonia, and the Malaysian Islands, is a center of strong speciation

(Exell & Stace, 1966).

Some facts must be noted. First, the active speciation of 2 genera {Terminalia,

Calopyxis) might have started after Madagascar separated from Alrica. One

can add that Lumnitzera, the fifth genus in Madagascar (1 mangrove sp.), is a

strictly palaeotropical genus. All of tribes and subtribes are represented in, one

of which (Pteleopsidineae) is endemic to, the African-Madagascan area. A sub-

family, Strephonematoideae (raised by some authors—Venkateswarlu & Rao,

1971_to familial level) containing 7 species, is endemic to Africa.

J
Tllis

family is mainly of southern tropical distribution with two major centers: Aus-

tralia (45 gen. with 35 endemic) and South Africa (14 gen.). However, some

genera reach Central America, Ethiopia and Cliina. Johnson and Briggs have

divided the family into 5 subfamilies, 2 of which are present in Madagascar:

Proteoideae (1 tribe, Conospermeae, out of 3) and Gre^villeoideac (1 tribe,

Macadamieae, out of 7). All of the 14 South African gc-nera, 2 of which {Faurea,

Protea) extend far northward, belong to the Proteoideae.

There are 3 genera in Madagascar with 2 endemic. The monotypic genus

Dilobeia stands apart and represents a subtril:>e of its own (Conospermeae

Dilobeiinae). Faurea (18 spp.), a tropical African genus classified in the

Conospermeae—Proteinae, has one species in Madagascar. The third genus,

Malagasia, with only one species, is the only representative of the subtribe

Hicksbeachiinae (Macadamieae) in the African region; its closer ally in the

same tribe could be Ileliciopsis the sole genus endemic to Asia to the west of
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Wallace's Line, It is notevvortliy that another monotypic and isolated geiins

in the Macadamieae, Braheium, inhabits S. Africa.

The Madagascan Proteaccae (besides Faurea) are obviously some rare relicts

of a continuous ancient southern area. Johnson and Briggs think that the

family could have originated in Gondwanaland in the Albian at the latest.

Rhizophoraceae. This family (160 spp.), which includes IS genera, is basically

palaeotropical. In the Madagascan-African area one finds 9 genera, 4 of whicli

are endemic: Ammuxis C^ sdd.). Macarisia, Comwht/ton (1 so.)irisia, Comiphyton (1 sp.) (Macarisiac

—

Floret, 1974), and Poga (1 sp.) (Anisophylleae). All of the tribes are repre-

sented in this area, and the Macarisieae, which reaches America {Slcrignmpct-

aliim, an endemic genus of 3 spp.) and India (BlcpJuiristemnui, a monotypic and

endemic genus) has its principal center of differentiation here (Floret, 1976).

There are 7 genera in Madagascar (22 spp. with 17 endemic): 3 mangrove

genera (Rhizophoreae) : Ceriops, a genus with 2 species, palaeotropical, 1 of

which, C. tagal, reaches E. Africa, Madagascar, and tlie Seychelles; Bruguicra,

with 6 species, palaeotropical, 1 of which, B. gijmnorrhiza also reaches E. Africa,

the Seychelles, and Madagascar; Rhizophora, a genus of 7 tropical species, 1 of

which, palaeotropical, R. mucronata, occurs in E. Africa, Madagascar, the Sey-

chelles, and the Mascarenes, The palaeotropical genus CaraUia (Gynotrocheae)

has 10 species of wliich C hrachiala, reaches the Madagascan rain forests. The
other 3 genera are Macarisia and Cassipourea (Macarisieae) and Anisophijllca

(1 endemic sp.) (Anisophylleae). The tribe Macarisieae is strongly rooted on

Madagascar with the endemic genus Macarisia (2 spp.) and Cassipoxirea^ a large

genus reaching S. India and S. America, with 10 species endemic to Madagascar.

The family has only 2 genera endemic to America: Vohjgonanlhus (Anisophyl-

leae) and Sterigmapetahim,

From this distribution, one may suppose that tlie differentiation of the family

might have begun by the time when America and Africa started separating so

that a small part of the first members of it were trapped in America. Africa-

Madagascar-India might have been the principal primary center of taxogenesis

later in the Cretaceous. In any way, tlie family is obviously centered around

the India Ocean.

Concerning the position of the Rhizophoraceac in the Myrtales, the recent

work on wood anatom>^ bj' van Vliet (1976) suggests the family does not belong
to this order, but rather to Cornales (following the Thorne^s [1968] classifica-

tion).

Alangiaceae. This monotypic family whicli has for a long time been included

ui Cornaceae covers a typically oriental area: Vietnam (7 spp,), China (6 spp.),

Sumatra (S spp.)> Borneo (8 spp.), Java (7 spp.), Japan (2 spp.), E. Australia

(1 sp.), New Caledonia (1 sp.). However, the genus Ahngium is also repre-

sented in the African-Nhidagascan area by 3 very distinct species, one of which,

A. grisellcoidcs Capuron, is endemic in Madagascar, Judging from the incom-

plete material at his disposal, Capuron (1962) suggested wrongly that it could

belong to section Conostigma. In all certainty, the Madagascan species is to

be placed with A. chincnse and A. harhatum in section Marlea Baill. close to
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section Angolum Baill. to which belongs A. salviifolium. The present Indo-

Malesiano-AustraHan area displays one African-Madagascan branch with 3 spe-

cies. Besides, it is notable that the Madagascan species is dioecious and is the

single one within the genus to be so. In all probability, this advanced character

must have been acquired after Madagascar separated from Africa, possibly re-

cently. Moreover, the Madagascan species, unlike the species of Conostigma, does

not have a primitive secondary xylem with scalariform perforation plates ( Eyde,

1972).

The fossil material of Alangiaceae, AJangioxylon, AlangiopolUs (Reitsma,

1970), at our disposal .shows that the distribution of the family reached Europe

and N. America during Eocene-Miocene times. For Reitsma, Alangiopollis

eocaenicus Krutzch (Germany, London Clay Flora) could be considered to be

one of the ancestors of the family and, though referring only to pollen, he thinks

A. grisellcoides might represent the end product of a line coming from this fossil

taxon through A. ])ar])atum. The placement of A. gri^elleoides in Marlea supports

this hypothesis.

I agree Mad
belongs to a Laurasian line. It might have reached Madagascar in the late

Eocene when the Thethys became interrupted, permitting connections between

Africa and the northern continents.

Cornaceue. It is not certain that this family occurs in Madagascar, the two

Madagascan genera formerly attributed to it being now considered to con-

stitute a special endemic family Melanophyllaceae (Airy Shaw, 1972). It is

even possible that this one will have once again to be divided as the morpholog-

ical gap between the two genera appears substantial. Melanophylla has 9 species,

Kaliphora only one.

Olacaceae is a tropical family (24 gen., 230 spp.) that has 4 genera in Mada-

gascar, of which 1 is endemic with 3 species: Phanerodiscus. There is 1 pan-

troDical senus, Ximcnia, with 3 species out of 12 over the World, with 2 endemic,

.scar and Africa. There are 2 palaeotropical genera:Madag
Madagascar and the Mascarene I

to Madagascar and Africa; Anac

with 2 species in Madagascar (Capuron, 196Sa).

Opiliaceae is a palaeotropical family of 8 genera of which 1, Rhopalopilia,

is endemic to Madagascar-tropical Africa: 5 .species are endemic to Africa, 2

are endemic to Madagascar, and 1 is common to Madagascar and Africa ( Capuron,

196Sa).

Sant(daceae, Loranthaceae (cf. Huuibert, 1959).

Balatwphoraceae (18 gen., 45 spp.). This family of parasitic plants has

3 genera in Madagascar, 5 in Africa, 1 of which, BaJanophora, is a palaeotrop-

ical genus that occurs in Madagascar and W. Africa. One Madagascan genus,

Ditep(d(i7ithns, is endemic and monotypic, the third is Langsdorffia, a genus

classically known as confined to America, but present also in New Guinea ( Han-

sen, unpublished paper 1976). Langsdorffia malagasica (= Thonningia mala-

gasica) is a dioecious parasite on roots of Elaeocarptis quadrUohus, an austral

genus absent from Africa.
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What is of particular interest is that 5 genera are endemic to M
Africa, distributed in 4 subfamilies of which 2 endenn'c. Myslropcfahm (1-2

spp.) is endemic to S. Africa (according to Airy Shaw, 1966, this genus should

be given family rank). The Sarcopliytoideae is composed of 2 genera: Sarcophyte

(2 spp. in E, Africa and Transvaal) and Chhmydoplnjton (equatorial West
Africa). The subfamily lialanophoroideae has 2 genera in Africa: Bahnwphora
and Thonningia, an endemic genus. The Ilelosioideae, in wliieh the Madagascan
DitcpaJcmlhus is placed, is absent from Africa but has 3 endemic genera in

America (Scyhaliiim, Ilclosis, Corynaca) and 3 others in Asia. Ditcpalanthiis

is related to RJiopalocneniis (Himalaya, Vietnam, Indonesia) (Hansen, unpub-
lished paper, 1976).

It is to be noted that Lmvgsdorffh mahgasica and Ditcpahnlhus are land-

marks between America and Palaeotropics.

The distributional pattern of tlie Balanophoraceae is typically austral and
supports the idea that the family must have had a Gondwanian origin.

Uydnoraceae (2 gen., 20 spp.). This is a very interesting bitypic family of

parasites of the Southern Ilenn'sphere restricted to the Madagascan region sensu

lato and America, llydnora is composed of about 10 species, one of which is

endemic to Madagascar and represents a section of its own, NcoJiydnora; the

other species inhabit in S. and E. Africa. Tlie other genus Prosopanche is en-

demic to S. America (Paraguay, Argentina).

The placing Hydnoraceae (Rafflesiales) near Santalales is of special interest

because the Balanophoraceae-llydnoraceae is a biogeographieally homogenous
unit.

RaffJcsiaceac (8 gen., 50 spp.). There are 3 endemic species of Cytinus in

Madagascar, a genus confined to Africa and W. Europe.

Celastraccaa
(
Ilippocralcoideac excluded) . Tliis is a family of tropical

and temperate plants dispersed all over the world, although more abundantly in S.

America, and contains 60-90 genera (800-1,000 spp.). According to Lobrcau-

Callen's (1975) work, it is, with the Icacinaceac and several small families, a

member of an austral complex. It is of special interest with respect to Mada-
gascar where at least 14 genera occur (4 of them being still undescribed), 10 of

which are endemic: Polycardia, 9 species; PtcUdium, 2 species; Uartogiopsis, 1

species; Scdvadoropsis, some species; BrcxieUa, 2 species; Evouymopsis, 4 species.

The other genera are widespread (CeJasfrus) or pantropical {Elacodcndron,

Maytcnus) , or African-Madagascan {My.stroxylon).

So generic endemism is extraordinarily high, a proportion of 2:3. But this

interpretation is only a pro\^isional account as the family is in badly need of

revision. One monotypie genus (ITerrya) is endemic to Reunion,

llippocrateoidciie (N. Halle, unpublished paper) (24 gen., 320 spp.). This sub-

family is mainly dexeloped in Africa-Madagascar with 17 genera, 9 of them en-

demic, and 150 species. There are only 6 genera (11 sp.) with none endemic in Mad-
agascar: ApodosHgma (1-2 spp. common to Nhidagascar and Africa); Reissantia

(1 sp. in Madagascar, 4 spp. in Africa, 3 spp. in Asia-Melanesia); Loescneriella

(2 spp. in Madagascar, 12 ? spp. in Africa; 8 ? spp. in Asia-Melanesia); Elachyp-

tera (1 sp. in Madagascar, 3 spp. in Africa, 3 spp. in America); Pristimcra (4 spp.
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in Madagascar, 5 spp. in Africa, 9 spp. in America); Salacia (2 spp. in Mada-

gascar, 90 spp. in Africa, 30 spp. in Asia-Melanesia, 29 spp. in America).

Sahadoraceae, Aquifoliaceae (cf. Hnmbert, 1959).

Icacinaceae is a family of pantropical distribntion with 58 genera and 400

species. It is represented in Madagascar by 8 genera, of which 4 Madagascan-

African (Cassinopsis, 4 endemic spp., 2 spp. endemic to S. Africa; LcptauIuSy 1

endemic Madagascan species, 2 species endemic to tropical Africa; Desmostachijs,

M
M

(Apoditcs, lodes, Pyrcnacantha); 1 endemic, Grhollca, which contains 2 species,

of whicli 1 is restricted to the Seychelles.

DichapetaJaceae is a small family (3 gen., near 100 spp.) nearly confined

to the tropics. It is represented in Madagascar by 14 species, all of them en-

demic, belonging to genus DichapeUdum, a pantropical one that is by far the largest

in the family, and which is abundantly present in Africa (% of the whole—

-

Breteler, 1969).

Biixaceae (5 gen., 50 spp.). The \)]duts of tliis family occur mainly in tem-

perate regions of the northern hemisphere, but also in tropical mountains. The

family reaches tlie southern liemispliere with 2 genera: StyJoceras (tropical S.

America, perhaps a special family) and Buxus sensu lato. The latter is present

in Madagascar with an isolated group of 2 species, B, mada<^ascarica and B.

mac

Euphorhiaccae (300 gen., 7,500 spp.). This is a family of almost cosmopolitan

distribution, mainly of the tropics, with twc^ large centers of distribution: tropical

America and Africa. The new taxonomic results that have been obtained for

Madagascan Euphorhiaccae during the last twenty years, part of which are

not yet pubHshed, provide some new insights (Leandri, oral comm.). In par-

ticular, we must cite the Webster's (1975) work, which has modified the former

systematics and suggests new ways of approaching origins and affinities. Fol-

lowing this author, there would be 5 subfamilies in Madagascar: Phyllanthoideae

(7 tribes), Oldficldioideae (1 tribe), Acalyphoideae (16 tribes), Crotonoideae

(7 tribes), Euphorbioideae (3 tribes). Thus, 34 (out of a whole of 52) tribes

are present in Madagascar. Thanks in particular to Capuron, the number of

Madagascan genera amounts now to 62, 14 of which are endemic. There are

J

Special mention must be made of the genera Voafanudo (2 spp., endemic

to Madagascar) and Androstachys which are related to one another and repre-

sent a very singular group ( Androstachyaceae Airy Shaw). Androstachys has

several species in Madagascar, one of which (a kind slightly different) is also

present in E. Africa. One monotypic genus, Cordcmoya, is endemic to the

Mascarenes.

This family is well represented in Madagascar, but its revision is not advanced

enough to permit taxogenetic or biogeographical conclusions.

Rhamnaceae. This is a cosmopolitan family of 50 genera and 600 species

which is represented in Madagascar by 10 genera and 22 species (Capuron,

1965a, 1966a). Four genera are pantropical: Coluhrina ( 12 spp., 5 in Madagascar
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with 1 endemic); Cuania (60 spp., 5 in Madagascar with 3 endemic); Scutia

(7-8 spp., 1 common to Madagascar, the Mascarenes, India, S. and E, Africa);

Ziziplnis (40 spp., 3 in Madagascar witli 1 endemic). Two genera are palaeo-

tropical: Ilelinum (3 spp., 1 in both Madagascar and S. and E, Africa); Ventilago

(25 spp., 1 common to Madagascar and India). Three genera are common to

Africa and Madagascar: Lasiodiscus (9 spp., 2 of which are endemic to Mada-
gascar-Comores); PJujlica (60 spp. in S. and tropical Africa, 1 in Mascarenes, 1

in Madagascar, botli cMidemics); Bcrchcmia (22 spp., 1 of whicli in Madagascar,

endemic). Tlie 1 endemic genus is Bathiorhamnus (3 spp.).

It is remarkable that the genera are relatively numerous but the species few,

one genus, and 11 species (50%) only being endemics. Only one genus {Bathio-

rhamnus) is really Madagascan, the others (pantropical, Asian or African), it

seems, have come there accidentally.

Leeaceae is a palaeotropical monogeneric family of 80 species with 2 spt^cies

in Madagascar: one of which endemic, the other being African-Madagasean

(Descoings, 1967).

Vitaceac. This family of about 12 gcTiera and over 800 species, w^hich ranges

throughout tropical and warm temperate regions, is represented in Madagascar

by 51 species belonging to 5 gt^iera: 3 large pantropical ones {Ainpeh^cisstiSy

Cyphixstemma, Cisstis) with 47 species in all of them and but 1 of these species

endemic; 1 palaeotropical (Cayratia) with 3 endemic species; 1 (RJioicissus)

with 10 species, primarily of E. Africa, but 1 of them reaching the Comores.

There are no endemic genera (D(\scoings, 1967).

Connaraceae. This family of 25 genera and 200 species is of a particular

interest because it principally covers a palaeotropical area and its main center

of distribution is the African-Madagasean area where 16 genera occur, 11 of

which arc endemic. It is, however, poorly represented in Madagascar where
only 5 genera occur, none being endemic. Some aspects, however, call for

spc^cial mention: 1 African genus, Byrsocarj)us\ occurs there with 1 endemic spe-

cies and 1 species connnon to Africa. There are 3 palaeotropical genera: El-

lipanthus (1 sp.), Agdaca (3 spp.), Cnestis (4 spp.), and a pantropical one,

Roiirca = Santah)i(lcs (2 spp.). All of the Madagascan species are endemic.

Sapindaceae. This tropical and subtropical family is composed of woody
plants which number 2,000 species distributed in 150 genera, 28 of which, with

89 species, are present in Madagascar, the Comores, and the Mascarcnes

(Caiiuron, 1969). Nine genera are endemic {Conchopetahim, 2 spp.; Vlagioscy-

phus\ 10 spp.; Tsiu^ya, 1 sp.; Bcgiica, 1 sp.; Clioiixia, 1 sp.; Tinopsis, 10 sp.;

Pscudopteris, 2 spp.; Tina, 6 spp., Neotina, 2 spp.); Doratoxyhn with 5 species

occurs in the Mascarcnes; Ilornca with 1 species is endemic to the Mascarcnes;

Molinca with 6 species has 3 of them in the Mascarcnes. One genus, Stadmannia,

reaches the Mascarcnes and E. Africa. Three genera are connnon to Madagascar

and E. Africa: Enjtrophysa^ Macphersonia, and Camptolepis. Five genera

are widespread in Africa: ZunJia, Majidca, Dcinhollia, CrossonepheUs, Ilaph-

coelunu Two genera are palaeotropical: Filicium, Aphania. Three genera are

pantropical: Allophyhis, Dodonea, Cardiospcrmtnn. One genus which is mostly
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American, but also occurs in Africa, has 1 nonendemic species in Madagascar:

PaiiUinia pinnata (probably recently introduced) M
region are i

M It must

be noted that the pantropical genus Dodonaea, highly developed in Australia, has

a species endemic to Madagascar, D. madagascariensis. Cossinia (4 spp.) is only

found in New Caledonia and Madagascar (Good, 1950).

The xMadagascan Sapindaceae of which a detailed analysis on a biogeograph-

ieal basis remains to be done seem to have no direct link with the American

flora.

Burseraccae. This is a tropical, woody family of 20 genera and 550 species

which is represented in Madagascar by 4 genera: Canarium (a palaeotropical

genus of 100 spp.) with 2-3 endemic (?) species. Protium (a pantropical genus

of 85 spp., mostly in tropical America) with 1 species in Mauritius and 1 species

in Madagascar, these 2 species constituting a special section (Capuron, 1968c),

Commiphora and BosweUia, with more than 200 species, are endemic to Africa

and Madagascar occurring in arid or rather dry regions, particularly in north-

eastern Africa. There are more than 40 species of Commiphora in Madagascar,

and only 1 of BosweUia: B. madagaficariemis Capuron. This species must be

considered as the type of a remarkable subgenus derived from African stock: it

has unisexual flowers and valvate petals (besides, its stigma is sessile). The

Madagascan Burseraccae are strongly linked to the African flora.

Anacardiaceae is a chiefly tropical family of 600 species distributed in 60

genera. It is represented in Madagascar by 9 indigenous genera, of which 3 are

endemic: Operculicanja (3 spp.), Faguctia (\ sp.), Micromjchia (5 spp.). There

are 2 African-Madagascan genera: Protorhus, 16 species with only 1 outside

Madagascar and endemic to South West Africa; Sorimleia, 1 species endemic

to Madagascar, 1 Madagascan-African species. The other genera are: Ghita, 1

endenn'c species, 12 Indomalesian species; Campm)sperma, 15 tropical species;

Poupartia, 5 Madagascan species, 7 in Africa, 1 in India. Poupartia caffra is with

Mai/tcmis sp. a characteristic element of African-Madagascan savannas.

Simarouhaccae (30 gen., 200 spp.). This is a family of a special interest in

the Madagascan region, with 5 genera, 2 of which are endemic. A closely related

(if distinct) family, Ptacroxylaceae, also occurs in Madagascar with 1 genus, while

the other genus occurs in South Africa. Tlie main center of distribution of

Simaroubaceae is in tropical America, but there is a secondary center in West

Africa (Nooteboom, 1962). The Madagascan genera are: Perriera, 2 endemic

species; Plciokirkia, 1 endemic species. The other 3 genera are represented

each by one species: Quassia imlica, Suriana maritima and, in the Seychelles,

Soulamea terminalioides, an endemic species. This is a surprising distrilmtion as

Soidamea has 6 species endemic to New Caledonia, 1 in Fiji, wher(>as another

ranges from Polynesia westwards to Borneo. As noted by Nooteboom ^^Suriana

and Soidamea, both belong to the Barringtonia formation. The fruits are cer-

Q
imlica is a palaeotropical species dispersed throughout Asia to Australia.

The Madagascan Simaroubaceae have no link with America, a meaningless link

with Asia, but a strong link to the African center.
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Tlaeroxijhceae (2 gen., ca 4-5 spp.). This family, possibly a subfamily of

Simaroubacoae, is special to the Madagascan region scnsu lato: Ptacroxylon is

a monotypic genus endemic to E. and S. Africa. Cedrejopsi^ (3-4 spp.) is en-

demic to Madagascar (Leroy, 1959).

Rutaccac. This large family (150 gen., 1,000 spp.) is rather poorly represented

in Madagascar and the Mascarenes with 9 indigenous genera, of which only 1 is

endemic, and 6.5 species, but it offers some patterns of distribution of great in-

terest. Since 1950, owing to Capuron's (19671)) work, our knowledge about the

Madagascan Rutaceae has much advanced. In particular, lie found 3 genera new
for the Madagascan flora, 1 of which, Evodia, is endemic and contains 10 speci(\s.

The remarkable genus Chloroxijlon, considered until now as Asian, and monotypic,

is present in Madagascar with 2 endemic species (Capuron, 1961). Thus, the

subfamily Flindersioideae, composed of both CJtloroxylon and the New Caledo-

nian genus Flindersia, extends to Madagascar. This is a distribution that seems

strongly relict and suggests the possibiUty of the existence of direct migration be-

tween Madagascar and New Caledonia \ia India, possibly through rafting.

Toddali(^ae is rc^presented not only by a meaningless species of Toddalia,

iMit also by the genus Fa<;aropsis, wliich contains 5 species: 3 in tropical Africa

and 2 in Madagascar. It is closely related to the Asian Fhclhdcndron and this

pattern of distribution is to be classified with the precedent one (Capuron, 1961).

Regarding the Xanthoxyleae, we have to put aside the pantropical genus

Xanthoxyhun, although it is present in Nhidagascar with 8 endemic species. The
remaining genera, Evodia and Ivodea have an interesting distribution. The large

palaeotropical Evodia (130 spp.), which is absent from Africa, has 19 endemic
species in Madagascar, and Ivodea is a Madagascan endemic (Capuron, 1961).

This pattern of distribution is comparable to other two reported above.

The remainder, Vepris (40 spp.), Diphasia (5 spp.), and Tecica 25 spp.)

represent a very natural group nearly confined to Madagascar-Africa, except for

1 Vepris species that extends to India. This genus is particularly well represented

in Madagascar and the Mascarenes with some 30 species, while Teelea has on
1 species in Madagascar. Diphasia consists of 2 species, 1 African, 1 Nhidagascan.

MeUaeeae (51 geiL, 550 spp.—Leroy, 1977c). This is a pantropical family

of woody plants divided into 5 subfamilies, all of them represented in Madagascar,

and 3 of them monotypic and restricted to the "Grande He": Quivisianthoideae,

Capuronianthoideae, Neomangenotioidtnie. The Melioideae is richly repre-

sented by the Trichilieat^ and Turraeeae, but 5 tribes out of 7 are lacking. The
Trichilieae is composed of 10 g(Miera, 9 of which are palaeotropical (3 re-

stricted to Asia, 4 to Africa sensu stricto); there are 4 genera in Madagascar:

Malleastnufi (12 spp.) endemic to Madagascar-Comores-Aldabra; Astrotrichilia

(14 spp.) endemic to Madagascar; Lepidotrichilia (4 spp.) restricted to Mada-
gascar and E. Africa; TrichiUa (50 spp. in America, 14 spp. in Africa, some spp.

in Xhidagascar and the Indo-Xhilayan region). The palaeotropical tribe Tur-

raeeae is best represented in this part of the world: only 1 genus (Munronia)

is endemic to Asia; Nare^amia has 1 species in India, 1 in Angola; Tumiea has

24 sp(*cies in tropical Africa, 30-40 species in Madagascar, Mauritius and the
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Comores, and about 6 species in tropical Asia and Australia. There are 2 gen-

era endemic to Madagascar; Humhertioturraea (6-7 spp.) and Calodecarijia

(1 sp.) and 1 genus is endemic to S. Africa: Nymania (1 sp.)- The Swietenio-

idcae-Swietenieae (9 gen.) is represented by genera in Africa and Madagas-

car, all of tlie endemic: Khaija, Entandophragma, Pseudocedreh and Lovoa in

Africa sensu stricto, Khaya and Ncobegiica in Ahidagascar; there are 2 genera

in Asia-Malesia: Soymida, ChukrasUi, and 2 genera in America: Sivielenia,

SchnmrdecL The Xylocarpeae is composed of 2 genera: Xylocarpus (2 spp.),

a genus of mangroves and swamps confined to Indian Ocean coasts, included

in the Madagascan region, and one African-American genus, Carapa (2-3 spp.)

(Pennington & Styles, 1975; Leroy, 1977b).

To conclude about Meliaceae, strong endemism exists, at the subfaminial and

generic levels in Madagascar and at the generic level in Africa. The Meliaceae

is an ancient family represented in Africa sensu lato by 24 genera—that is

nearly 50% of the whole family— 1(S of which are endemic. One genus (Lcpido-

trichilia) is common to Madagascar and E. Africa. The tribe Turraeeae seems

centered on the Madagascan region; here Turraea has its highest number of spe-

cies, and 3 genera are endemic to this region sensu lato: 2 to Madagascar, one

to S. Africa. Furthermore, there is a hnk between Capuronianfhus and Xylo-

carpeae.

Zygophyllaceae is a family of 25 genera and 200 species (Hutchinson, 1967),

is mostly woody, and is distributed in dry regions of the two hemispheres, often

in semideserts. It is represented by 2 genera in Madagascar: Trihtdm, a widely

spread genus, which there has 2 nonendemic species; Zygophylhim, a large genus

confined in the Old World, especially in southern Africa, with 2 species endemic

to Madagascar, one of them Zygophyllum madagascaricnse (Baill.) Stauffer,

with a peculiar drupaceous fruit, can be considered as the type of a special

subgenus. The two species occur sympatrically in the South Domain, generally

on sands next to the sea.

Erythroxylaceae is a family of 3(-4) genera, the largest of which is Erythro-

xyJiun with about 200 species. This pantropical genus has about 30 species in

the Madagascan region, all endemics. The other genera are: Aneidophiis (1 sp.)

and Pinacopodium (2 spp.) in tropical Africa and NectaropeUdum (perhaps a

special family) with 9 species, 5 of which are endemic to Madagascar and still

undescribed, the other 4 being endemic to Africa. Nectaropctalum, whose

Madagascan presence is known thanks to Capuron's work (1963c), is a re-

markable plant with imbricate and persistent sepals and dry and dehiscent

fruits. It occurs in the dry regions in the north and northwest parts of the western

DoTuain in Madagascar. Aneidophus is sometimes put in the Linaceae.

Lepidohotryaceae. Following Hutchinson (1967), this palaeotropical fam-

ily is composed of 3 genera: Sarcotlwca (10 spp.) in tropical Asia, Dapania (3

spp.) in Malaya and Madagascar (Veldkamp, 1967); Lcpidohotrys, in Africa

(Leonard, 1950). Thus, it presents an interesting distribution, but its natural-

ness is questioned (Airy Shaw, 1966; Veldkamp, 1967). Whatever it may be,

the Madagascan plant, Dapania pentandia, is a very intert\sting species sharply
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distinct, with flowers perfect, 5-staniinate, and deprived of interstaniinate scales

(Huynh, 1971). According to Raven & Axelrod (1974), Dapania might have

reached Madagascar by long-distance dispersal around the Indian Ocean. Let

us note tliat this hypothesis, rather convincing as regards a genus whose fruits

are readily dispersed, is consistent with a great anticjuity for tlie Madagascan

species.

Geraniaceae, Following Humbert ( 1959), this family is represented by

3 nonendemic genera: Geranium (2 spp. of the African section Simensia, 1 of

which endemic); PeIar<i^onium (1 endemic sp. of the S. African section Ciconium;

1 endemic species of the section Ferlstera, which extends from S. Africa to Aus-

tralia, New Caledonia); Monsonia (an African g(Muis with 1 species in secondary

vegetation).

Oxalidaceac. This unrevised family comprises 2 nonendemic genera and 21

species (according to Baron, quoted by Humbert): Biophytum and Oxalis.

Linaceae is represented by 2 nonendemic genera: Limnn (2 endemic spp.)

and the palaeotropical genus llugonia (5 endemic spp.).

Bahaminaceae is a family of 2 genera, 1 of which, Impalicns, occurs abun-

dantly in \hidagascar where 100 species or so have been recognized.

Ixonanthiiceae, considered by many authors as a subfamil)- of Linaceae, is

present in Madagascar with an endemic species of tlie genus Allantospermum

{= Cleistanthopsis), which is bitypic, the other species occurring in Borneo.

These species which were described independently in the same year 1965 liy

Forman for Borneo and Capuron for Madagascar, are botli very similar to one

another and well distinct: eacli of them must be considered as a subgenus of

its own.

It is surprising enough that the palaeotropical family Irvingiaceae consisting

of 3 genera, 1 of which, Irvingia, occurs in Africa and Southeast Asia, the other

two being endenu'c to Africa, is absent from Madagascar. But the related

genus Allantospermum has a distribution parallel to that of Irvingia, Plants of

the group Irvingiaceae—Ixonanthaceae are a fundamental link between Africa-

Madagascar on one hand an Southeast Asia on the other. Hence, I fully agree

with Raven & Axelrod (1974) that it must proceed from "an west Gondwanaland

plexus.

MalpigJiiaceae. This family of woody plants consists of 5 tribes, 65 genera,

and 1,200 species (Hutchinson, 1967), mostly of Soulli America. Some outliers,

perhaps 15 genera or so, occur far from America. There are 10 genera in Mada-

gascar: Acridocarpus (30-50 spp.) extends from troj^ical and S. Africa, Arabia,

Madagascar to New Caledonia. Caucanthus is an African-Madagascan genus

of 25 species. Tlie endemic genera are: Trichomariopsis (1 sp.), PJiilgamia (3

spp.), Cahjptostylis (1 sp.), Microsteira (28 spp.), Rhynchophora (1 sp.), Digoni-

opterys (1 sp.). SpJiedamnocarpus is a Madagascan-African genus (8 sp. in S.

and E. Africa, 12 sp. in the Madagascan region). Tristellateia is a palaeotropical

genus (40 spp., 20 spp. in Madagascar, 1 in E. Africa, ncme in Australia). All

these genera belong to two tribes: Hiraeeae, which contains 20 genera, 10 of

99

which are endemic to S. America, and Banistereae (15 gen.). If we consider the
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wholly family, 4(S genera are endemic to America, 3 to Africa, 3 to Asia, and 6

to Madagascar. All Madagascan genera are either endemic or palaeotropical.

On the basis of the present evidence one can retain the idea that a post-

Oligocene improverishment intervened in Africa and perhaps in Asia to eliminate

part of Malphigiaceae, Madagascar playing its well-known role as a center of

survival.

Vochysiaceae and Trigoniaceac. Plants of this group are chiefly represented

in South America with 8 endemic genera and many species. But 1 genus,

Erismadelplius, is present in tropical Africa (with 2 spp.), 1 in Madagascar

Humhertiodendron (1 sp.), and 1 in S.E. Asia Trigoniastrum (1 sp.). Judging

from this pattern of distributions with wide disjunctions and unbalanced pro-

portions concerning the number of species, we may suggest that Vochysiaceae

originated in Gondwana, the extant, extra-American genera clearly being relicts.

Pohjgahiceae. This family with a wide and mainly pantropical distribution

is an ancient one consisting of 17 genera, 50% of which are endemic to America;

it is poorly represented in Madagascar with only 2 genera: 20 endemic species

of Pohjgala and 1 endemic species of CarpoloJna, a Madagascan-African genus

of 7 species (Breteler, 1969).

Araliaceae is a family (still unrevised for Madagascar) of 600 species dis-

tributed in 50 genera, chiefly tropical, with two principal centers in Southeast

Asia and America. Its representation in Madagascar and the Mascarenes and

the Seychelles is very important and of special interest, with 9 genera, including

4 endemic, and over 50 species. Hutchinson considers the family to be composed

of 7 tribes, 4 of which are present in Madagascar: Cussonieae: Ctissonia (25

spp. in tropical and S. Africa, Madagascar, Comores, Mascarenes), Butryopanox

(endemic to the Mascarenes with 6 spp.), Cuphocarptis (a monotypic genus

endemic to Madagascar). Panaceae: Polyscias (palaeotropical genus of 53

spp.; 8 spp. in Africa, 35 spp. in Madagascar-Comores, 8 spp. in the Mascarenes,

1 .sp. in the Seychelles, 1 sp. in Ceylon); Gastonia (10 spp. in tropical and E.

Africa, Madagascar, Mascarenes, Borneo, New Guinea . . .); ScJwfflera (a pan-

tropical genus with 15 spp. in Madagascar-Comores, 13 spp. in Africa, 1 in the

Seychelles, some spp. in Ceylon); Sciadoponax (a monotypic genus endemic to

gascar); Geopanax (1 sp.) endemic to the Seychelles. Hedereae: Neocus-

(5 .son. in tronical and S. Africa, Madagascar). Plerandreae: Indokingia
Madi

sonici

(a monotypic genus endemic to the Seychelles).

Several facts have to be emphasized: (1) the distribution of the genera

into 4 tribes, of which 2 have a single representative. (2) The pattern of en-

demism with one monotypic genus special to the Seychelles, and one polytypic

to the Mascarenes. (3) The very large number of Polyscias species in the Mada-

gascan region fflera species in the M
Madag

These facts, some of which remain rather enigmatic, support the hypothesis

Mad
as an active center of speciation. Moreover, the family as a whole is well

rooted in the African region.

Umhelliferae (275 gen., 2,800 spp.). This family is represented in Madagascar



572 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 05

by only 9 genera, 2 of which are ciidcniic: Anisopoda (1 sp.) and PhellolopJutun

(1 sp.); 1 is African-Madagascan, Iletcromorpha (S spp. endemic to Madagascar
and a few in Africa); 5 are widespread: Carum, Pimpinella, Caucalis, Sanicula,

and reucedanum, TIumc are 22 species of which 19 are endemic (Ilnmbert, 1959).

The interesting recent discovery of a Lilaeopsis species in Madagascar, Raynal,

(1977) is snrprising enonglh This genus, which until now had 26 species witli

16 American and tlie otliers from Australia and New Zealand, is a typically

Goudwanian genus, which is absent from Africa. So a new problem is raised

wln'ch is worth thinking about and analyzing.

VI

L()<i,a)uaceae, This family (as circumsciibed by Leenhouts, [1962] of 26

[28] geiL, 600 spp.) is represented in Africa and Madagascan by 11 genera, 5 of

which are endemic. The Madagascan representation is important with 6 tribes

(the family consisting of 7), cS genera, and 70 species.

The genus AnlhocJcista (Potalieae) is restricted to tropical Africa and Mada-
gascar with 14 species (4 in Madagascar), but its nearest ally is Fa^^mea from

Asia and the Pacific. Ntixia (Buddlejeae) consists of 15 species in Africa (Leeu-

wen1)erg, 1975a), 11 species in the Madagascan region, of which 10 are endemic
(including 1 in the Comores and 1 in the Mascarenes); its closest affinities are

with the monotypic genus VcUanlhcra from Central and Soudi America, and also

with flu* monotypic genus Androija, endemic to Madagascar (Leenhouts). Bud-
dieja, a large geims of more than 100 species (belonging to the same tribe),

widespread in the tropics, except for Australia and the Pacific, is liighly differen-

tiat(al in Nhidagascar (8 spp., 1 of which is endemic to the Reunion) (Leeuwen-
berg, 1975b). The tribe Loganieae from Malaysia and the Pacific, reaches the

Mascarenes with 2 endenu'c species of Gcniostomci: G. horhonicum and G. pcdun-
culalum. The small genus (6 spp.) Mitrcoh {— Cynoctouiim) (American-Asian

tribe, Spigelieae), wliich has a very extended and discontinuous area, is present in

Madagascar with 1 endemic spcx'ies, M, tur<^ida Jovet. Three other species are con-

fined to Asia, 2 of which are local endemics (\^ietnam, Sabah); 1 species is en-

demic to the southern United States, and th(^ sixth, M. pctiolata, occurs in N.

America, Brazil, Asia, Australia, and West Africa (Leeuwenberg, 1974). One
African speci(\s of Mosluea (Celsemieae), a genus of 8 species, 7 of which are in

tropical Africa, occurs in Madagascar; tlie eighdi species is known from lirazil. The
eighth genus, Stnjchiws, is widely distributed in the tropics and subtropics with

about 200 species, 15 of which are in Madagascar.

All these facts form a complicated whole from w^hich several ideas can be
drawn. First, Loganiaceae is an old family with a wx:)rldwidc distribution in the

tropics and subtropics of both hemispheres. Second, we have to take care not to

explain every case in terms of the old and discontinuous distribution of the

family. There is one endemic species of Mostuca in Brazil, two endemic species

of Gcniostomci in the Mascarenes, and some vast gaps in the area of Mitrcoh

species, but we think no general and single explanation of this is to be sought.

With respect to Gcniostomci species from the Mascarenes, one must have in
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mind that an extremely close ally, tjie genus Lahordia, with as many as 20 spe-

cies, is endemic to the relatively young island Hawaii.

Gentianaceae {HO gen., 900 spp.). Tliis family is represented in Madagascar

by 9 genera (50 spp., % of which endemic), of which 2 are endemics: Tachiadenus

(10 spp.) and Gcntianothamnus (1 s^^.)- The genus Chironia is endemic to

Africa-Madagascar. The other genera are palaeotropical {Exacum, 15 spp.,

SeJxica, Camcara) or widely spread {Swcrtia, Eniscostemma, Neurotheca). Let

us note that the genus Neurotheca is present in the Madagascan sw\amps, with

the widespread species, N. Joeselioidcs (Guyana, Brazil, tropical and E. Africa)

(Raynal, 1968).

Mcnyantliaceae (5 gen., 33 spp.). The only genus present iu Madagascar

is Nymphoides with 3 endemic species.

LcntihularUiceae (4 gen., 170 spp.) is a family of inscctivonms water herbs

widely distributed over the Globe. It has 2 genera in Madagascar: Utricularia

(13 spp., 10 ? endemic) and Genlisea (an African-American genus with 4 spp.

in Nhidagasear, 3 endemic). Because these plants are readily dispersed, they do

not provide good material for biogeographical analysis.

Apocynaccae (250 gen., 2,000 spp., according to Markgraf, 1976). This is a

family of wide distribution but chiefly pantropical, which is composed of 4

subfamilies, all of them represented in Nhidagascar. There are 23 genera in

Madagascar (10 endemic) and 146 species (140 endemic). One genus, Oistan-

tlicra is endemic to the Mascarenes. The palaeotropical genus Carissa (Plume-

rioideac—Garissinae) has 9 species in Madagascar (7 endemic). In the same

subfamily, the Garisseae—Landolphiinae is mainly represented by the pantrop-

ical genus LandoJphia, which has a total of 60 species (13 endemic) in Mada-

gascar and over 40 in Africa. There are 2 genera in the Rauwolfieae (a tribe

of 12 genera, mostly in Asia)—Rauwolfiinae (a subtribe of 3 genera with a dis-

junct distribution): the pantropical genus Raiiwolfia (5 endemic species) and

the endemic genus Ccdmcala (18 spp.). The Plumerioideae—Alstonieae is in-

terestingly represented by 4 subtribes: the endemic monotypic genus Craspido-

spcnnum is one of 2 genera constituting the subtribe Graspidosperminae, the

other inhabiting Malesia. Stenopha^ia ( Aspidospermatinae, a subtribe of 3

genera: 1 in America, 1 in Africa), with 5 species, is endemic. Catluiranthus

(Gatharanthinae) is an isolated genus with 7 Madagascan species and 1 species

in India. Two genera out of 4 in the Plectaneineae inhabit Madagascar: Plec-

tancia (12 spp.) endemic; Gonioma with 1 species in S.W. of Madagascar and

1 species in S. Africa.

The Apocynoideae has 4 genera in Madagascar, 1 of which, RoupelUmi (1 sp. ),

is endemic; Mascarenhasia is an isolated genus with 12 species, 1 of which reaches

E. Africa; Pachypodium is an isolated, xerophilous genus with 17 species in

Madagascar (12 endemic) and a few in E. and S. Africa.

Stronger endennsm is offered by the Tabernaemontanoideae, which contains

4 endemic genera and another one almost endemic with 1 sj)ecics also in E.

Africa {Ilazunta coffcoides).

A fact of special interest is that two monotypic subtribes of Apocynoideae
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(Mascarenliasiinae, Pachypodiiiiae) are restricted to the Madagascan-E. African

area.

Asclcpiadaceac (one monotypic genus, Trichosandra, is endemic to Mauritius),

Solanaccae, llydroplujUaccac (cf. Humbert, 1959).

Convolvulaccae {Ilumhcrtiaccac included) (55 gen., 1,400 spp.). This is a

family of wide distrilniticm, but mainly of the tropics and subtropics, that is par-

ticularly abundant in America, There are 11 genera in Madagascar, of vv])icli

3 are endemic (cf. IIum1:)ert, 1959).

Bor(i<iinaceac (100 gen., 2,000 spp.) (cf. Humbert, 1959).

CaUitrichaceac (1 gen., 30 spp.). Tlie genus CalUtrichc is represented in

Madagascar by at least 3 endemic species. None of the African or European

species (wists in Madagascar. Two species seem to have some niorplK)logical

characters ot S. America taxa (II. Schotsman, pers. comm.).

Vcrhcudccae (91 gen., 3,000 spp.). This family is well represented in Mada-

gascar with 12 indigenous genera and 130 species (123 endemics). There are 2

endemic genera: Adelosa (1 sp.) and Acharitca (1 sp.), the latter being very

close to Ncsogcncs, which also has 1 endemic species in the Madagascan region

while the others occur in E. Africa and Polynesia. Another genus, CocJocarpinn,

has 5 Madagascan and 1 Socrotan species. If we add another genus common to

Madagascar and Africa, Chascanum (30 spp. with 2 endemic in Madagascar and

28 in Alrica) and 2 palaeotropical genera, UoJmskioJdki (10 spp. with 5 (en-

demic in Madagascar) and Prcmna (200 spp., of which 13 occur in Madagascar,

all but 2 endemic), we sec that 7 out of 12 genera can be considered to be palaeo-

tropical. The other 5 genera, 2 of which, Vitex and Clcrodcndrum, have respec-

ti\x'ly 39 species (38 endemic) and 62 species (endemic) in Madagascar, are

pautropical.

In contrast with these large genera, the other 3 are also large genera but

small in their Madagascan representation; PJiyla (1 cosmopolitan sp.), Priva

(1 endemic sp., 1 sp. common to Africa, 1 sp. common to Asia), and Callicorpa

(1 endemic sp. ),

Some very interesting facts ha\ e to be emphasized. First of all is the presence

of 2 monotypic endemic genera, 1 of which, Aclmrilea, is akin to Ncso[i,cncs (6

spp.), a genus wnth an extraordinary distribution in E. Africa-Comores-Seychelles-

Mascarenes-Madagascar and Polynesia. The two genera belong to a group, a

family of its own according to some authors (Dicrastylidaceae), which is essen-

tially Australian {Pliysopsis\ Lachnostachijs, DicrastyUs, McdlopJiora, ... ), All

of these genera are closely related to Verbenaceae—Stilboideae, a small sub-

family of 5 monotypic genera, endemic to S. Africa, Therefore, there is a link,

which seems ancient, between Madagascan and Australian Verbenaceae.
I

Vnother fact is that there is a littoral species of Vitex, V. trifolia, which covers

a large area around the Indian Ocean from E. Africa to Japan and Australia. It

represents, of course, a category different from that of Ccdophyllum inophylhnn.

The former has surely nothing to do with other species such as this one, which

should be considered as a possible pioneer species. Another species. Phyla nodi-

flora, belonging to an American genus, occurs here and there, on sandy beaches

and also at higher elevations, preferentially on calcareous soils.
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L(i])iatoe ( in particular, one monotypic genus, MaJu/a, is endemic to Reunion),

Aviccnniaceae, Phinta<i,inciceae (cf. Humbert, 1959).

Oleaceae. This family of 29 genera and 600 species is widespread over the

World, especially in temperate and tropical Asia. There are 62 Madagascan

species (60 endemic) and 5 genera, of which 2 are endemic to the Madagascan

region: Noronhia (40 spp.) and Comnranthus (2 spp. in Madagascar and one

in the Comores). The other genera are: Olea, an Old World genus with 20

species, of which 4 (3 endemic) occur in the Madagascan region. Two large

tropical and subtropical genera: Linociera (1 sp. endemic to Madagascar and 1

endemic to the Comores), and Jasminum (9 spp., 8 endemic).

Scrophuloriaceae (unrcviscd family; cf. Humbert, 1959; 2 genera, AUocahjx,

1 sp., Bryodes, 3 spp., are endemic to the Mascarenes).

Myoporaceae. This small family of Bignoniales deserves special attention.

It is composed of 4-5 genera, 2-3 of which occur in S. Africa-Madagascar. Only

one genus, Myoporum (30 spp.) has a wide distribution from Australia and the

Pacific Islands to Japan and E. China and even the Mascarenes (1 sp., endemic).

The other genera are: PhoUdia (40 spp.), endemic to Australia; Bontia (1 sp.),

endemic to the West Indies; Ranopisoa (1 sp.), endemic to Madagascar (Leroy,

1977d) and, when admitted in Myoporaceae, Oftici, 3 species endemic to S.

Africa. Ranopisoa was described as Oftia by Capuron ( 1972a), but T have shown

that it is distinguished from the latter by some characters. Whether or not

Oftia belongs in this family (

any case, it is at least an ally.

Myoj:

along with those from Cunoniaceae and other austral families, that their geo-

graphical origin might have been in any part of Condwanaland. Moreover, the

Myoporaceae, although having reached a high taxonomic level, might have

originated before the breakup of Condwanaland. However, the wide distribu-

tion of the genus Myoporum, obviously post-Condwanian, might result from

long-distance dispersal during Tertiary times.

Gesneriaceae (120 gen., 2,000 spp.). This is a family divided into 2 sub-

families, Gesneroideae and Cyrtandroideae, the former principally American

(with some Australasian genera), and the latter principally tropical Asian and

African and also European and even Australasian {Cyrtamlra, . . .); it is repre-

sented in Madagascar by 3 genera: Streptocarpus, a genus endemic to Africa-

Madagascar, with 41 species in Madagascar, all of them endemic and 90 species

in Africa, almost all in S. and E. Africa; Didymocarpus, a genus widely distributed

in warm regions (150 spp.) having 1-3 species in Africa and 3 endemic species

in Madagascar; Colpogyne, an endemic monotypic genus (Burtt, 1971).

Bi^noniaceae (120 gen., 650 spp.). In Madagascar this family, is represented

by 2 tribes, out of 4 constituting the family (Schuman, 1895), and 10 genera.

It displays an old distributional pattern of great interest with respect to the

tribe Creseentieae, which is composed of 11-12 genera: 5-6 in Madagascar, all

of them endemic, 5 in America, and 1 in Africa. This distribution is especially

noteworthy as the 5-6 Madagascan genera form a homogenous group, with, it
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seems, some distinctive evolutionary trends. If we put the genera with unilocular

stamens aside {Opliiocolca, 5 spp. and Colea, 20 spp.), the other .3-4 genera,

although well defined, are very close to one another. In my opinion, RJiodocolea

might he the most primitive, particularly R. pcrrieri Capuron with its perfect

actinomorph flowers and pentastaininate androecium (it even might be raised

to the generic level). Next to Rhodocolea is Phylloclenitim, then Phtjllarthnm,

a plant whose leaves are reduced to an articulated rachis. Two species of the

hitter (discovered and described by Capuron, 1960, 1970a) offer such an extraor-

dinary floral zygomorphism that I (Leroy, 1972) proposed to base a new
genus ParaphijUarthron, upon them. Whether accepted or not as taxon by sul)-

sequent authors does not matter, what is important is that it descended from
VhijUarlhron, a taxon still in existence today in the same country. The genus

VlujlUtrlhron itself was possibly derived from a Rho(locoha-\\kQ taxon, now ex-

tinct. The xMadagascan Crescentieae are possibly a group of closely related

genera that have originated in Madagascar during post-Gondwanian tiine.

The tril)e Tecomeae has 4 genera in Madagascar; Pcrichhwna, a monotypic
and endemic gemis very close to Fernandoa. Fernandoa, a genus of 6 species

of which 3 are endemic to Madagascar and 3 endemic to tropical Africa (Gentry,

1975). RJiii^ozum (1 sp. in Madagascar, 3 spp. in South Africa). Stcrcospcrmuui,

a palaeotropical genus with 9 species m Madagascar (constituting a distinct

section, confined to the western Domain).

The family Bignoniaceae in Madagascar seems to offer a typical case of

post-Gondwanian evolution or taxogenesis from some ancestors, now extinct,

common to Africa and South America.

Acanthaceae (250 gen., 2,500 spp.). In Madagascar there are 57 genera, of

which 22 are endemic, and more than 400 species, 375 of which are endemic.

Eleven genera are African-Madagascan with 47 .species in Madagascar, 42 of

which are endemics. Five genera are related to African genera. The other

genera are palaeotropical or pantropical: Justicia, 95 species m Madagascar,

90 of which are endemic with African affinities; Ihjpocstes 80 species, 78 of

whicli are endemics. On the whole, affinities with the African flora are obxious;

those with the Asian and Malaysian floras are rather modest (Benoist, quoted by
Humbert, 1959).

Several remarks deserve attention: The very high degree of generic en-

demism is noteworthy hi Madagascar. Moreover, the distributional pattern of

several genera is of a particular interest. The genus Stenandriopsis (5 spp. in

tropical west Africa, 1 in E. Africa, 8 in Madagascar) is closely allied to Aplie-

hndni (200 spp. in tropical America; Heine, 1963; Stearn, 1971). The genus

Mendoncia, which is mosdy S. American (90 spp.), has 4 species in Africa

(Gabon & Ivory Coast) and 3 in Madagascar. It is closely related to the mono-
typic genus Gilleiiclla, endemic to Congo-Angola, so much so that Bremekamp
proposed to link the two genera in the new family Mendonciaceae. The genus

Justicia occurs likewise in S. America and Africa-Madagascar. Oplonia is Mad-
gascaii-Amcrican (9 spp. in the West Indies, 5 spp. in Madagascar), but absent

from Africa (Stearn, 1971). All these factors indicate that the family, evolu-
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tionarily advanced as it is, might liavc had a Gondwanian origin (perhaps by

the close of the Cretaceous )

.

Pcdaliaceae. This small family (12 gen.) is almost completely confined to

warm regions of the Old World, especially Africa where 9 genera are endemic.

Uncarina, endemic to Madagascar, is a genus of shrubs with thick branches and

contains 9 species, all of them more or less xerophilous and occuring in the Oc-

cidental Domain (Humbert, 1962). Several species belonging to other genera

have been introduced: Dicerocanjum zangucharium, a monotypic genus of E.

and S. Africa and Rhodesia, Angola; Sesamum sp.; Martynia (- Martiniaceae

Stapf., an American family of 3 genera) annua, introduced from Mexico into

Africa and Madagascar. An annual herb of African sandy beaches, Pedalium

niurex, is also in Madagascar and reaches Ceylon and India.

Campanulaceae [Loheliaceae included) is a family (60 gen., 1,500 spp.) witli

worldwide distribution, but particularly in the Mediterranean region and S.

Africa, and also in the Tropics. There are 30 species (26 endemic) and 7 genera

(3 endemic) in the Madagascan region. Four genera belong to Lobelioideae:

Ileterochaenia (a genus consisting of 3 spp. endemic to Reunion), Diahjpetahun

(endemic to Madagascar, 5 spp.), Monopsis (a genus of tropical and S. Africa

with 1 sp. on the Comores), Lobelia (a widespread genus [300 spp,], mostly

tropical and subtropical, richly represented in Africa and America with 12

species in Madagascar [9 endemic] and 7 species in the Mascarenes [2 endemic] ).

There are 3 genera of Campanulaceae sensu stricto; Berenice (a monotypic

genus endemic to the Reunion—Badre et ah, 1975), Gunillaea (an African-

Madagascar genus with 1 species endemic to Africa, 1 common to E. Africa

and Madagascar), Wa]}lenher<^ia (a widespread genus but mainly of the S.

hemisphere with 200 species 11 of which in Madagascar (4 endemic) (M. Thulin,

unpublished paper, 1977).

It is of special interest that 2 genera are endemic to the Mascarenes, and

monotypic: they seem, therefore, to be vestigial.

Goodeniaceae. This family of 14 gcMiera and 300 species is almost exclusively

austral but its Madagascan representation, 1 genus, Scaevola, with 2 species

widespread along sea coasts all over the Globe, has no special significance.

Ruhiaccae (500 gen., 5,000 spp.). This is a pantropical and subtropical family

rei)resented in Madagascar by its 3 subfamilies and about 21 tribes (Psycho-

trieae, Morindeae, Triainolepideae, Pauridiantheae, Craterispermeae, Knoxieae,

Paederieac, Hedyotideae, Cruckshauksieae, Lathraeocarpeae, Anthospermeae,

Spermacoceae, Rubieae, Naucleeae, Cinchoncae, Mussaendeae, Gardenieae,

Ixoreae, Alberteae, Vanguerieae, Guettardeae). There are about 70-80 genera,

25-30 of which are endemic (2 new genera recognized by Capuron await de-

scription), and more than 600 species, nearly all of them endemic. As was

emphasized by Bremekamp (Humbert, 1959), the Madagascan Rubiaceae have

much stronger affinities with the African flora than with the Asian one. Some

genera {TriainoJepis^ Alberta, . . . ) are restricted to Madagascar and E. and S.

Africa. Some tribes are particularly well represented in Madagascar: Psychotrieae

(ca. 11 gen., 5 endemic), Hedyotideae (5 gen., 2-3 endemic), Spermacoceae,
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Naiicloea(* (a tril^e of 8 geiKM'a, 5 CMideiiiic in Madagascar), Ixorcae (8-12

genera, several of wliicli endemic), Gardenieae (4 gen., 2 endemic—Leroy, 1974).

Tlicrc is one endemic genns in the Madagasean Cinchoneae, and anotlier one in

the Mnssaendeae. Tliree genera are endemic to tlie Mascarenes: SctjphocJilamys

(1 sp.), NcoscJiimpcra (1 sp., Seychelles), Fcrnelia (2 spp.).

Many data concerning the Madagasean Rubiaceae are contained in an im-

portant unpnblished paper by Capnron, bnt it is, however, impossible to draw
any serions conclusion before the revision of the family is completed.

Composilac (900 gen., 15,000 spp.). Tliis is a very large family of cosmopoli-

tan distribution. It ranks first in the S. African flora with 174 genera and 2,072

species (Goldblatt, this symposium). It is also first in Madagascar with 87 genera

(13 endemic) and 550 species (500 endemic) distributed in 9 tribes (none of

which endemic). Two monotypie genera are endemic to the Mascarenes

(Eriolhrix, CylindrocUne), The Madagasean Compositae are strongly linked

with the E. and S. African ones (cf. Humbert, 1959).

VII

Concerning the Madagasean Monocots 1 sliall be content with recalling some
of the outstanding classical facts, supplemented with some recent results. It is

well known, for example^ that the Bambuseae, Palmae, Pandanaceae, and Orchi-

daceae have a particularly important Madagasean representation.

A. Alismatidae,—Among the represented families: Alismataceae, Apono-
g(^tonaceae, Schcuclizeriaceae, Najadaceae, Potamogetonaceae, Hydrocharita-

ceae, Triuridaceae, only the latter has an endemic Madagasean genus, Scychcl-

hria (I sp. in Madagascar, 1 sp. in the Seychelles). The Triuridaceae (7 gen.,

SO spp.) are herbaceous terrestrial mycotrophic plants with apocarpous flowers

and albuminous seeds.

B. Commelinidae.—The Bamboos are impressively represented in Madagascar
with 10 genera, 6 of wliich endemic. One of the latter, NastiiSy has 12 species in

Madagascar, 1 in the Reunion. Three are monotypie: lUlchcockclla (which
is related to both Nastus and the American genus CAiusqtica) , Decaryochloa and

Pseudocoix. The other 2 genera are Ilickelia (2 spp.) and Pcrrierhamhus (2

spp.) (which would be related to an American genus [Humbert, 1959]).

The nonbambnsoid tribes of grasses taken as a whole are represented in

Madagascar by 132 genera, 15 of which are endemic, and 500 species. Two
genera constitute by themselves two trib(\s apart: Cyphochlacna (Boivinelleae)

and Lecomtella (Lecomtelleae) (J. Bosser, pers. comm.). Thus there is some
indication of an active and ancient differentiation of grasses, perhaps since the

EoccM»e. A study restricted to the Malagasy fodder grasses was published by
Bosser (1969).

Cyperaceae (90 gen., 400 sp. ). There are 29 genera and 350 species

(60 endemic) in Madagascar (cf. Humbert, 1959). In particular, the geims

Costidaria is to be cited: it is composed of 14 species, 11 of which occur in

Australia, and 3 in S. Africa and Madagascar.

Strelitziaceae (3 gen., 7 spp.). This is a family, formerly merged into
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Musaceae, whose distribution is strictly austral and strongly discontinxious, with

Ravenala, a nionotypic genus, in Madagascar, Strelitzia (5 spp. ) in S. Africa,

and Phenakospenmim (2 spp.) in S. America. One genuine species of the palaeo-

tropical family Musaceac (Ensete sp.) inhabits Madagascar.

Commelinaceae (38 gen., 500 spp.). Two genera are of special interest:

Coleotrype with 5 endemic species in Madagascar, 1 species in S. Africa^ and 1

in W. tropical Africa; Pseiidoparis (2 spp.), a very isolated endemic genus.

Eriocaulaceae (13 gen., 1,200 spp.) is a family of extreme biogeographical

interest whose area is almost entirely confined to tropical and sul)tropical

America. There are only 2 genera endemic to Africa-Madagascar: Mesanthe-

mum with 2 species in Madagascar and 6 in Africa; Moldenkeanthus, a niono-

typic genus endemic to Madagascar. Aside from Eriocaulon, a large genus

which has 19 species in Madagascar (10 endemic), the other 2 genera are

American with only 1 or 2 species in Africa and Madagascar {PacpaJanthus,

Syngonanthus) . The endemic genus Moldenkeanthns is very close to Paepalan-

thiis and the strictly American genus Leiothrix (Morat, 1976).

Zingiberaceae (45 gen., 700 sp.). This family, especially well developed in

Indo-Malesia, is represented by 6 nonendemic genera in Madagascar, 1 of

which, Aidotandra, has 5 species (4 Madagascan and 1 in W. tropical Africa).

Typhaceae, Juncaceae (cf. Hum])ert, 1959).

C. Arecidae.—Palmae (220 gen., 2,500 spp.). The Palmae (Arecales), whose

fossil material is known from the Upper Cretaceous, are one of most noteworthy

features of the Madagascan flora. There are 18 indigenous genera, 15 of wliich

are endemic, and 120 species, all but 2 endemic (Huml)ert, 1959),

The palms occur also in the Seychelles (6 endemic gen.: the famous Boras-

soid Lodoicea possibly related to the Malayan Borassodendron, and 5 spiny

Arecoid gen.) and Mascarenes (6 endemic monotypic gen.) (Corner, 1966).

According to Corner, Madagascar "acting as a small continent of long isolation

has evolved new species of undergrowth palms from its Arecoid heritage, but

it has not produced a subfamily or a new manner of palm life." However, such

Borassoid genera as Medemia, Latania, and Lodoicea are Gondwanian relicts

(Corner).

Pandanaceae (3 gen,, 700 spp.). The abundance of Pandanus species is

also a striking feature of the Madagascan flora which counts 30 species, nearly

all of them endemic (Mascarene included).

Araceae (100 gen., 2,000 spp.) are of a particular interest with respect to

taxogenesis for, aside from the pantropical genus Pistia and some introduced

species {Alocasia sp., Ccdadiuin sp., Zatitedeschia sp.), they are represented in

Madagascar by two elements:

1. An autochthonous highly differentiated element composed of 2 endemic

tribes and 4 genera: (a) Typhonodoreae (Philodendroidcae) : 1 genus, Ty-

phonodorum, which reaches Pemba and Zanzibar, (b) Arophyteae (Aroideae),

includhig Carlephyton (3 spp.), CoUetogyne (1 sp.), and Arophyfon (7 spp.).

2. An oriental element marked by the presence of an endemic species of
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AmorpJiophaUus (A, hildehrandtii) , and secondarily by some natural, naturalized,

and/or cultivated species {Rcniusatia vivipara—which reaches Africa, Tijphonium

(Vwancdtuui, Pathos scatidois, AmorplwphaUus campamthtttis^ and Colocasia

escuJoila)

,

All in all, there are 13 endemic species.

Lemnaceae (cf. Humbert, 1959).

D. Liliidae.—Pontederiaceae (6 gen., 30 spp.) is represented in Madagascar

by one monotypic genus, ScJioIleropsis, This genus had been considered to ])e

a Madagascan endemic imtil 1967, when Letouzey and liosser (Tjctouzey, 1967)

reported its presence in Cameroon. The Pontederiaceae are easily dispersed

water plants, however, Sclwllcropsis might be an ancient genus in its African-

Madagasean arc^a.

Liliales. Any serious biogeographical judgement on the Liliaceae, togc*ther

with many other closely allied families, would need a careful review of

a great many publications, among them that by Ilubcr (1989). I only intend

to give indications on some selected families.

The Ilerreriaceae (which is a subfamily of Liliaceae for many authors), close

to Asparagaceae, is composed of 3 genc^ra: 1 in Madagascar {Ileryeriopsls^ I

sp.), 1-2 in S. America {llcrrcria).

Asteliaceae is a family of some genera {Yucca, DracacncL . .), 1 of which,

Cohnia, with fleshy fruits, has 3 species ranging from the Mascarene Islands

to New CaU^douia.

Dianellaceae is an Australasian family with 2 genera; DiancUa in Asia,

Hawaii, and Madagascar (Raven & Axelrod, 1974) and Excrcniis in S. America.

Asphodelaceae. The genus Arthropodium has 1 species in Madagascar, the

others in Australia and Pacific Islands. homatophijUum, an (Midemic genus with

fleshy fruits, has 10 species in Madagascar, 3 spcx'ies in the Mascarenc^s. Aloe, an

African-Madagascan genus, chielly developed in Madagascar, where it has 30

endemic species, and oriental and austral Africa.

. Liliaceae-Scilloideae has 1 endemic genus: Rhodocodon (8 spp.).

Iridaceae. The endemic monotypic genus, Geosiris, is obviously a relict.

Velloziaceae (5-6 gen., 200 spp.) is a small, typically occidental-austral fam-

ily composed of 2 genera: Xeroplujta in Madagascar and Africa and Tidhotia S.

Africa and 4 in South and Central America (Smith & Ayensu, 1974). Tcdhotia

is a monotypic genus. The genus XcropJujta is divided into 3 sections. One of

these, section Xeroplujta, is endemic to Madagascar with 2 species. The second

section is common to Africa ( 1 sp. endemic to Madagascar, 10 endemic spp. in

Africa, some* of theui reaching Zaire and Ethiopia). The third section is endemic

to Africa ( 14 spp.).

Dioscoreaeeae (4 gen., 650 spp.) is represcM^ted in Madagascar by 2 genera:

Dioscorca (over 30 spp., 27 endemic) and 1 monotypic endemic genus, Avctra,

certainly primitive with a vestigial rhizome, which has completely disappeared in

Dioscorca. Another genus, likewise monotypic but Indonesian, TricJiopus (Tri-

chopodaceae) is generally considered as related.

Taccaceae (cf. Humbert, 1959).

Orchidaceae (740 gen., 20,000 spp.). This is one of most important families
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in the Madagascan flora with about 1,000 species and 56 genera, about 10 of

which endemic. Some genera are widt^ly distributed: BulbophijHum ^ Eulophia,

OecoecJades, .... Certain others have a much higher number of species in

Madagascar than in Africa: Ang^raecum, JumcIIea, Acranthes, CynorkiSy Bcn-

thamia. The Asian affinities are weaker than the African ones (J. Bosser, pers.

comm.).

In conclusion, many data can be drawn from tlie analysis of the Madagascan
Monocots to form the basis for certain useful conclusions. The occurrence of

isolated and Iiighly differentiated genera such as Medemia, Latania, Lodoicea,

SeijcheUaria, Geosiris (a family of its own for some authors), Avetra, as well

as that of endemic tribc\s, namely Boivinelleae and Lecomtelleae in nonbambusoid
grasses, and Typhonodoreae and Arophyteae in Arales, appears to support tlie

hypothesis of a Madagascan-African origin for many Monocots by, most likely,

the close of the Godwanian epoch or early in the Tertiary. Further, the fact that

such high level taxa as Bambuseae, Palmae, Pandanaceae, Orchidaceae, are par-

ticularly well represented in Madagascar might, in part, be explained by referring

to a serious impoverishment of the African flora from Miocene times onwards.

In many cases, of course, e.g., those of Orchidaceae {Angraecum, Jumellea,

Aeranthes, Cynorkis, Bcnthamia), Palmae (the group including Dypsis with 21

spp., NeopJiloga with 30 spp., Chrysalidoccirpiis with 20 spp. . . .), and Poaceae,

we do not dc^d with an ancient differentiation but with a secondary one: it is

the young part of the Madagascan element. The genera Dypsis, 'NeophJoga, and

Chryscdidocarpus are closely allied and have certainly had a common ancestor in

Madagascar. Others, such as those of the fan-leaved subfamily Borassoideae

seem being genuinely Late Gondwanian elements: Mcdcmia (1 sp. in Madagas-

car, 1 sp. in E. Africa); Latania (3 spp.); Lodoicea (1 sp.) related to Borasso-

dendron of S.E. Asia (Corner, 1966); Borassus (5 spp. ? of which 2 in Madagascar,

1 in Africa, 1 in Asia, 1 in New Guinea); Hyphaene (more than 10 spp. in Africa

and Madagascar). The ancestors of these Borassoid genera must have been

dwellers of the Gondwanian Africa.

VIII

Pteridophytes (F. Badre, pers. comm.; Christensen, 1932).—Most of the

genera are represented in the Mascarene region, except for the primitive ones

such as Matonia (Malaysia, Borneo, Sumatra), Dipteris (Asia), and Loxsoma
(New Zealand). The Mascarene region is known for its high number of endemic
species: 200 out of a total of 550. The greater part of the Pteridophytes from the

Mascarene region is related to representatives from Asia (and particidarly from

Indomalaysia). According to their affinities, Christensen (1932) recognized 7

groups of species:

(1) The Mascarene element: about 70 species, mostly belonging to groups

of species within large genera such as Cyathea, which contains 37 species, almost

all of them endemic. Several large genera have only 1 or a few endemic species.

There are 2 endemic and monot)'pic genera: Psammiosorus (confined to Mada-

gascar) and Ochropterls.
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(2) The African element: a]K)vit 92 species (Christensen). Here belongs

also tlie genus Moliria (2 spp. in Africa, Madagascar, and Reunion). Let us

cite also the genera Blotiella witli 1 species in America and 16 in Africa, Madagas-

car and the Mascaren(\s, and Actinioptcris, whicli is however also present in

India (2 spp. out of 5).

A markedly disjunct area is shown by Elaphoglossum liirlum ( tropical

America, Reunion, Madeira, Azores) and PeUea calomelanos (Spain, E. and S.

Africa, N, India, Madagascar, Reunion).

(3) Tlie Eastern ( African-Malesian) element: represented by more Uian

150 species, that is, nearly Vi of the total number. Examples include Angiopteris

( from Madagascar and Reunion, with 1 species in Japan and Polynesia )

,

Drynaria (about 20 spp. in Asia and Austraha, 1 sp. in Madagascar and Mauri-

tius), Loxogramme (35 spp. iti Asia with 2 spp. in the Mascarene region, 1 of

which also in Africa), Microsorium, particularly well represented in tropical

Asia (4 spp. in the Nhiscarene region, 2 of which are endemic), DavaUia (40 spp.

mainly Asian and Polynesian, 1 in Africa, Seychelles, Rodrigues, Mauritius, and

Madagascar), Several species are widely distrilnited, occnring also in Central

and Eastern Asia. Examples include Dnjoathyrium horijanum (Africa, Madagas-

car, Mascarenes, Asia, Polynesia), Diplazinm sijhalicum (Xhuuitius, Asia, Phil-

ippines).

(4) The Western (American-African) element: about 85 species (187^ of the

total numbcM- of Pteridophytes). Here belong such genera as Elaphoghssum

(400 spp., most of whicli occur in America, 40 spp. in the Mascarene region),

Doryoplcris (35 spp., mainly in S. America, 2 of which are endemic), PeUea (75

spp., most of which occur in S. America, 30 spp. in Africa and the Mascarene

region), Trachypteris (2 spp., 1 of which occurs in S. America and the Calapagos

Islands, the other in Madagascar).

(5) The Southern element: represented by 15 speci(^s belonging to such genera

as Blechnum, Schizaca, GlcicJwnia, ....

(6) The pantropical element with about 20 species.

(7) The cosmopolitan element: about 15 species, including Osniunda regalis,

Lycopodium clavatum, VterUVnuu aquiHmnn, Ptcrls cretica, Vtem vittata, Equi-

f

Jum tunhrlp^cnse

Erom that rather artificial classification it becomes clear that the palacotrop-

ical element is best developed in the Mascarene flora. Also that the number of

endemic species in the Mascarene region is proportionally high, whereas only

a fc^w of the genera are endemic. This is a general feature of the Mascarene

flora which is characterized by a \'ery strong specific endcmism.

Gymnosperms.—Podocarpaci^ae (8 gen., 150 spp.). Tliis family of Conifcrales,

almost confined to the tropical southern hemisphere, is represented in Madagascar

by the only genus Podocarpus (100 spp.) with 6 endemic species. This genus

was divided into 8 sections (Buchholtz & Gray, 1948), 1 of which is endemic

to S. Africa. The Madagascan species belong to section Eupodocarpus (with

transfusion tissue) which is present also in Africa, but also in S. America, Aus-

tralia, South Pacific Islands and Asia.
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Cycadaceae (1 gen., 10 spp.). The genus Cijcas, confined to tlie Indian Ocean

and western Pacific, is represented in Madagascar, the Comores, and E. Africa

(Tanzania, Mozambic) by 1 special species (C thouarsii) which grows along

sea coasts, often in the Barrin^itonia formations.

Gexekal Conclusions

In every stage of its evolution, whetlier it be primitive, advanced, or inter-

mediate, the Madagascan vascular flora is of outstanding originality. No doubt,

this is due in part to extremely diversified ecological conditions, but also, and

above all, to the fact that the island which was part of the Gondwanaland con-

tinent, was hardly modified in the course of time, at least since the early Creta-

ceous. In contrast, most of the same flora that occupied continental Africa became

greatly impoverished, particularly from the Miocene on, due to climatic changes.

Therefore, Madagascar now appears to be an African fragment that has

not only been an extraordinary area for the differentiation of taxa but above all

both a refuge for every kind of immigrant and a center of survival for archaic

autochthonous plants. Its relationship with East and South Africa is obvious

and represents an especially interesting kind of affinity because it testifies to

the peripheral character of this region compared to the African landmass; it

also testifies to the antiquity of the Madagascan flora. That this relationship

really exists is supported by many facts, by far the most convincing of which

is the occurrence in the Madagascan region sensu lato of a close-knit group of

two austral families with monosulcate or monosulcatc-derived pollen, belonging

to Magnoliales: the Winteraceae and Canellaceae. The former is divided into

two subfamilies, one with 7 genera in the Pacific area and 1 in tropical America;

the other subfamily is unispecific and endemic to Madagascar. The Canellaceae

comprises 5 genera, 1 endemic to Madagascar, 1 to South Africa, and 3 to trop-

ical America. Linked to these two families of Magnoliales, absent from the in-

terior of Africa is the Monimiaceae which is likewise austral, and especially

richly represented in Madagascar. Equally significant in the austral Magnoliales

is the Ilernandiaceae (4 gen.); Ilernaudia consists of several subgenera, 2 of

which are most primitive, 1 of them is endemic to Australia, the other to Mada-

gascar.

It is also noteworthy that the priiniti\ e Ilamamelididae is represented in the

same area by 2 endemic genera of Hamamelidaceac (none in the interior of

Africa) and, if admitted in this subclass, by several special families such as the

Myrothamnaceae and Didymelaccae.

Another striking fact is the very strong endemism of the Dilleniidae, not only

at the generic level, but also at the familial one: 5 endemic families (Diego-

dendraceae, Sphaeroscpalaceae, Sarcolaenaceac, Asteropeiaceae, Medusagyna-

ceae); several families with an excexotional development (Malvales, Flacourtia-

ceae, Sapotaeeae, Ebenaceae, . . .)• The taxonomic level is roughly rather higher

than that of Mcgnoliidae and in many cases speeiation is active.

The Rosidae are also to be noted. Montini
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and Escalloniaceae arc austral families and not or hardly represented in con-

tinental Africa sensu stricto. Tlie Proteaeeae, an austral family of 75 genera, is

concentrated in Australia (45 gen.) and South Africa (14 gen.), but it has 3

genera in Madagascar, 2 of which are endemic. Tlie Balanoi^lioraceae, again

an austral family, has been divided into 6 subfamilies, 2 of which are endemic
to Africa, principally South Africa; tlie subfamily Ilelosioideae to which belongs

the iMadagascan genus Ditcpahnithtis, is absent from Africa and present in Asia

(3 gen.) and America (3 gen.).

The Asteridae which is evolutionarily more advanced is also richly represented

in Madagascar, but contrary to the facts mentioned above, its cndemism is in

genc^ral rather at a low^r level. There is almost a rule: as one goes down tax-

onomic levels, speciation becomes more active. Perhaps not a single endemic
family of Asteridae is present in Madagascar whereas such genera as Clero-

dcndron, Justicia, Coffca, Uelichrysum, Veni())iia, Senecio, etc. have many en-

demic species.

With respect to Monocotyledons, it is difficult to draw any homogenous
conclusion because the taxogenetic knowledge of this group is rather poor.

Roughly, however, the facts are comparable. Tliere is on the one hand, a very

important archaic element including relictual endemic subfamilies, tribes, and
genera and, on the other hand, a younger element witli neo-endemic genera

and a huge number of endemic species that result from an expectionally active

speciation (Orchidaceae, Gramineae, . . .).

As a whole, the Nhidagascan vascular flora is considered here as an autoch-

thonous flora that has differentiated principally from the original Gondwanian
stock and has, in course of time, grown rich through evolution of its members and
immigration of newcomers through long-distance dispersal.
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SYSTEMATICS OF FLAVERIA (FLAVERIINAE-ASTERACEAE)'

A. MiCHAKL PcnVKLL"

AliS'lUACT

Twciity-onc species arc rccogui/cd for blavcria in this first revision of the genus since

1915. Three new si^ceics arc described. Morphological, cytological, chemical^ and artificial

hybridization approaclies were used in the study. Interspecific crosses reveah^d both weak
and strong reproductive barriers among \'arions species of Fhivcria^ SarhrcUia, and Ilaplocs-

llics. Fhiveria includes both scif-coinpaliblc and self-incompatible species, some of which

exhiljil Ci phott)S\ nlhclic metabolism, and all of which produce sulfated fhuonoids.

Most of the 21 species of FJaveria are native to North America where the taxa

occur in Florida and adjacent staters, in Kansas-Colorado, south tluough Texas,

New Mexico, and Arizona in the United States, and throughout most of Mexico

to Yucatan. Three species also occur in the West Indies, Greater Antilles, and

South America, with two weedy taxa extending to Africa and India. One species

is restricted to Australia.

Tlu^ Flaverias have a strong preference for alkaline or gypseous soils, and

frequently exist under disturbed conditions. The species in Florida occur only in

alkaline soils at pll 7.2-8.2 (Long & Rhamstine, 1968). A few species, particularly

the wx^edy F. triiiervia and F. hidentis, may occiu* in various soil types. In the

arid southwestern United States and northern Mexico the species are commonly

found in moderate to strong saline or gypsc^nis soils close to permanent or ephem-

eral water sources such as rivers, creeks, irrigation canals, fields, roadsides, ponds,

and bolsons. The distribution of most species consists of colonics that are some-

what localized and spotty throughout the range. Seldom do Flaverias exist in

continuous populations, except with coastal taxa where the habitats are continuous.

Accordingly, most species are endcMUic, as though restricted by localized or re-

gional edaphic and climatologieal features.

This is the first comprehensive study of FJaveria since Rydberg (1915) recog-

nized 16 species of the genus in his treatment of Helenieae for tlie 'North American

Flora. The account by Rydberg is strikingly different from th(^ original mono-

^ 1 have deep appreciation for the curators of herbaria from which spccuiiens were bor-

rowed. The National Science Foundation kindly supported this work throtigh grants GB-
37071 and UMS 73-()()851 AOl. I thank B. L. Turner for having an interest in Flavcria, for

his informative discussions regarding relationships of the genus, and for providing seeds and
buds of several species. I thank \\'alter V. Brown for collecting and bringing to me living

plants of F. fJorUlana, and for shaiing provocative phylogenetic ideas based upon his investi-

gations of Ci photosynthesis and Kranz anatomy in Flavcria. I am grateful to R. M. King for

assistance in gathering literature, and for lu'lpiug to provide mounted specimens of my own
collections for stud\ ; to R. II. Ilartmau tor providing material of F, puhcsccns and F. priufilci;

to Tom Mabry and Muuira Al-Khubaizi for organizing and carrying out preliminary chemical

studies of Flavcriinae; to James F. Weedin for providing excellent and conscientious technical

assistance; to Marshall C. Johnstcm for the Latin translations; to Michael Theroux, Don Pin-

ka\a, and Da\id Keil for providing material for the propagation of F. nicdo\i^aUu\ and to

Emily Lott for reviewing the manuscript.
"* Department of Biology, Sul Ross State University, Alpine, Texas 79830.
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0026-6 193/78/0590-0635/$04.75/0



1978] POWELL—FLAVEKM 591

Johnston (1903) recognized 15 species.

M
Me

are described in the present treatment.

Fhweria is related to SartwellUi (Turner, 1971) and Haplocsthes (Turner,

1975). Tliese three genera constitute the subtribe Flaveriinac which belongs in

or near Senecioneac in the opinion of Powell & Turner (1974). Rydberg (1915)

treated Flaveria and Sartivellia as the only members of Flaveriinae in the tradi-

tional tribe Helenieae, Haplocsthes was positionc^d by Rydberg (1927) in the

Senecioneae (sul)tribe Senecioninae). Turner & Johnston (1961) proposed that

IlapIoestJies is allied with the Flaveriinae, and maintained that the three genera

belong together in Senecioneae rather than in the unnatural tribe Helenieae.

Ornduff etal. (1963) have suggested tliat the inclusion of Fhweria and Sartwellia

in Heliantheae (or Plelenieae) is less taxing morphologically and cytologically

than would be their inclusion with Senecioncvie. A more detailed discussion of

Flaveriinae and its tribal relationships is presented by Turner & Powell (1977),

Nordenstam (1977), and Baag0e (1977). The present study offers little in-

formation regarding the tribal redisposition of tlie Flaveriinae, but hybridization

data (seebc^low) document the relationship of Uaplocsthes as proposed originally

Johi

Morphology

In habit Flaverias vary from erect or spreading shrubs to robust or delicate

annuals. In size some plants reach 4 m high (particularly F. pringlei), while the

smallest individuals at ca. 6 cm may occur atnong populations of the desert annual

taxa. Most of the species are rather stout herbaceous annuals or perennials which

range from 0.5 to 2.5 m in height.

Branching stems and leaves are opposite and decussate in all sx)ecies. The

leaves are basally connate /

they are strikingly perfoliate. The plants tyj)ically arc glabrous or microscopically

pubescent except in F. puhescens where stems and leaves arc covered rather

densely with macroscopic hairs.

In capitulescence Flaverias are notable among the Asteraceae for their reduced

and secondarily aggregated heads or synflorescences (Stuessy, 1976) in some

species. The number of disc florets per head ranges from 1 to 15, with or without

one ligulate ray floret. Synflorescences of maximum reduction are found in F.

ne

glomerules. Two major phyletic lineages are seemingly marked by number of

phyllaries per head, one line with .5-6 phyllaries and the other with 3-4 phyllaries.

Derived annuals may have fewer phyllaries per head.

The achenes of all Flaxerias are black, ribbed, glabrous, and cpappose except

joli In general

Flaveria is characterized by reduced floral features which are similar in most

species. In fact, most species differ by few morphological traits. Most dependable

in delimiting taxa are differences in distribution, habit, fohage, capitulescence,

and presence or absence of ray florets.
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PhKNOLOC.ICAL AND BREEDING CONSIDERATIONS

Within broad latitudinal ranges the flowering periods of different Fluveria

species are generally overlapping. The Florida species seem to reach peak flower-

ing in the fall and early winter, but may flower earlier or later, as is the ease for

F. hrownii along tlie Texas coast, the species of southern Mexico, and othcT taxa.

The xerophytic species of the southwestern United States and northern Mexico

may flower from spring through fall d(^pending upon moisture. Under controlled

conditions in the greenhouse, annual species were noted to flower at vegetative

maturity any time during the year, but they seemc^d to display most xigor from

mid-summer into the fall. Perennials from Florida, Texas, and central Mexico

also flowered from mid-summer' through the fall. Flaveria pringlei of southern

Mexico and F. puhcscem from San Luis Potosi did not flower until late fall or

winter, in the style of short-day plants.

Four of the annual specic^s, F. atistralasica, F. trinervia, F. ImJentis, and F.

campestrls, are self-compatible. The other annuals^ F. anomah, F. ramosissima^

F. pahneri, and probably F. intermedia, are basically self-incompatible as are all

the perennial taxa so far as known. Self-fertilization occasionally may be stimu-

lated by rubbing heads together as was done in attempts to secure artificial

hybrids. The out-crossing species exhibit insect-pollinated florets in small heads

that are secondarily aggregated into clusters that evidently attract pollinators.

In some species the heads are discoid, while in others at least a few heads per

cluster contain one ray floret each with the ligule being prominent to incon-

spicuous. In several species, most spc^ctacularly in F. anomala, the uniligulate

heads have peripheral arrangement in the clusters, and thus display the effect

of a typical radiate composite head.

The four self-compatible annuals show reduced morphological features that

are suggestive of the trend toward self-fertiHzation (Ornduff, 1966). The capit-

ulescc^nces of these species are reduced, inconspicuous, axillary glomerulatt*

clusters, particularly in F, trinervia and F. australasica, and surely are not as

attractive to insects as are the flower arrangements of other species. Further-

more, the self-f(^rtilizing annuals have tiny, nearly microscopic ligules, and
exhibit a low number of florets per head (1-8), smaller' disc florets, and a smaller

number of pollen grains per anther.

The self-compatible Flaverias characteristically produce only one or rarely

two viable achenes per head when grown under insect free conditions. The
viable achenes usually are produced by perfect disc florets which in most species

exhibit shorter fruits than those of the pistillate ray florets. However, when
intentionally crossed, or under field conditions, complete complements of mature

fruits per head are often produced. Under natural conditions, therefore, it is

assumed that a dual l)reeding system of self- and cross-pollination is operative in

producing both uniform and \^ariable genotypes.

The self-compatible species of Flaveria have widespread distributions as

compared to the relatively localized self-incompatible taxa. This situation has

been noted in other plant groups (Stebbins, 1957) where self-pollinators tend

to be successful colonizers undc^r ecologically variable conditions. Thc^ self-
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pollinating Flaverias are the only successful "weedy" species of the genus. I

beheve that the self-conipatil^le species are derived, as suggested by specialized

morphological features, annual hal)it, and breeding system ( Stebbins, 1957;

Ornduff, 1966).

Cm^OMOSOMAL CONSIDEI^ATIONS

Chromosome numbers of n = 18 are known for 18 of the 21 species of Flaveria

(Powell & Powell, 1977, 1978; Keil & Stuessy, 1977). The three taxa for which

chromosome numbers are unknown are from Mexico: F. angustifoUa, F. inter-

media, and F. vaginata. Flaveria is consistently diploid, with two exceptions,

and a base number of x = 18 seems certain for the genus. Anderson (1972)

reported n = 9 for one collection of F. campestris, a species that otherwise is

n = 18. Anderson concluded that the n = 9 was a case of polyhaploidy rather

than a relict ancestral diploid, and I agree. Two collections of F. pringlei {Dillon

681; Hartman et ah 3834) were counted as n — 36, the only polyploids known

for the genus or the subtribe; F. pringlei also is n — 18.

The related genera Sartwellia, with all four species countcxl, and Ilaplocsthes,

with five of six taxa counted, are imifonnly n — 18 (Turner, 1971, 1975). Thus

the base number of Flaveriinac^ seems wcOl established as x = 18.

Hybridizations

All crosses were conducted in a greenhouse with plants grown from perennial

bases, lower stem cuttings, or from seed. Crosses were attempted by rubbing

heads together once or twice per day for two to four days until the styles had

withered. Heads were bagged with thin plastic to prevent accidental pollination.

Achenes usually matured in about two weeks, after which they were collected

and stored at room temperature for one to several weeks before planting. Ger-

mination usually occurred in one or two weeks. Seedlings grew to flowering

stages in one to several months.

Crossal)ility estimates, pollen stainability (PS) percentages, and meiotic obser-

vations (Table 1) were obtained by procedures and techniques outlined in

Powell (1972). In Table 1 absence in some cases of pollen stainability (PS)

and meiotic observations signifies that no Fi hybrids of the particular combination

could be grown to maturity. Artificial crosses between self-sterile species, both

closely and distantly related, were found in many instances to stimulate selfing.

Crosses involving a self-compatible female parent (F. australasica, F. bidenti^s,

F. campestris, or F. trinervia) often ga\e rise to a mixture of selfs and hybrids.

The recognition of hybrid as opposed to selfed progeny was sometimes dif-

ficult, Flaverias typically are reduced in vegetative and floral characters. While

the species are easily recognized as distinct in their natural habitats, artificial

hybrids between morphologically similar parents are often difficult to identify.

Consequently, caution was always used iu characteri/ing hybrid progeny. With

certain combinations (e.g., F. pahneri X F. anomahi) it was necessary to evaluate

the low PS and asynaptic meiotic behavior (Table 1) before being sure the

progeny were hybrids. In instances where PS and meiotic behavior failed to
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Taule 1. Artificial hybrids with crossabihty and indices of intevfertihty.

Fi Hybrid combinations

Flaveria anomala

X F. hidentis

X F. palmeri

X F. trincrvia

F. ausiralasica

X F. hidentis

X F. linearis

X F. palmeri

X F. trincrvia

F. hidentis

X F. anomala

X F. ca?npestris

X F. trincrvia

F. hrownii

X F. anomala

X F. floridana

X F. oppositifolia

F. campestris

X F. anomala

X F. hidentis

X F. palmeri

X F. trincrvia

F. chloraefolia

Pollen

Crossability

Stainabilily

(%) Mciotic Obscrxations

INTERSPECIFIC CROSSES (Flaveria)

X F. palmeri

X F. pringlei (n

X F. sotiorensis

18)

ZtM-o'

Low-niediuni

Zero

Medinm^
Low-liigh'"

Mediluni

IliKh^-

Medilum
Medinm-high

High

Very low
High
High

Low
Medium

Low-medium
Medium

X F. linearis Medium
X F. mcdou^allii Zero*

X F. pringlei (n -:36) Zero-^

X F. trincrvia Zero**

F. floridana

X F. hrownii High

X F. linearis Medium

Higli

Zero"

Very low

97

13

92

2

19

83

45

62

87

64

36

87

49

78

61

47

65

3

Highly asynaptic, 6-12 hetcromorphic

II, the remainder I

Higldy asynaptic, 5-10 II or pseudo-

associations, the remainder I

Seemingly regular, 18 II, but with

slight II hetcromorphism

Mostly regular with 18 II; occasional

cells with 17 II, 2 I

Seemingly regular, 18 II

Seemingly regular, 18 II; occasional

i:iseudoassociati(ms at diakinesis; oc-

casional cells with 17 II, 2 I

Seemingly regular, 18 II, but with
slight heteromorphic pairing; occa-

sionally 17 II, 2 I; occasional lag-

gards at anaphase I

Regular, 18 II; possibly with some
slight II lieteromorphism

Regular, 18 II; occasionally 3-4 early

sej)arating II, or pseudoassociations

Irregular, 12-17 II, 12-2 I; occasion-

ally appearing regular with 18 II;

frequently pseudoassociations; fre-

quent laggards at anaphase I

F. intermedia 96
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Table 1 . ( Continued

)

Fi Hybrid combinations

F. linearis

X F. australasica

X F. chloracfoUa

X F. floridana

X F. mcdou^allii

X F. oppositifolia

X F. palmeri

X F. puhcsccns

F. mcdouf^aUii

X F. cldoracfolia

X F. linearis

X F. oppositifolia

F. oppositifolia

X F. anomala

X F. broivnii

X F. linearis

X F. mcdougallii

X F. pringlci {n

X F. puhescens

X F. sonorensis

F. pahneri

X F. anomala

X F. australasiea

X F. eampesiris

X F. linearis

F. pringlei (n = 18)

X F. anomala

X F. chloracfoUa

X F. floridana

X F. oppositifolia

F. pringlci {n 36)

X F. pringlci {n

F. puhcsccns

X F. linearis

X F. oppositifolia

18)

18)

Crossability

Pollen

Staina])ility

(%)

Very low

Very low
Medium-high

Zero"

High

High

Medium

Zero*'*

Zero''

Zero"

Zero'

Low—medium

High
Zero''

Zero='

Low-hi^h

Zero"

Zero-medium"

Zero'"*

Zero-low'

Very low

Zero""

Very low
Zero"

Very low-zero

Very low

Low
Zero-medium

81

11

33
65

19

12

80

84

54

8

81

99
22

11

96

92

95

74

Meiotie Observations

Irregular, 13-18 II, 10-0 I; frequent

laggards at anaphase I; hetcromor-

phic II

Regular, 18 II; rarely 17 II, 2 I

Regular, 18 II; possible pseudoasso-

ciations

Mostly regular, 18 II; occasionally

early separating II; some lagging

at anaphase I

Irregular, 14-17 II, 8-2 I; obvious II

heteromorphism and pseudoassoci-

ations: 1^ lafftrards common

Mostly regular, 18 II, or with 2-4 I

and hetcromorphic II; occasionally

1-4 laggards

Regular, 18 II; rarely 17 II, 2 I

Mostly regular, 18 II, less often 13-

17 II, 10-2 1

Highly asynaptic, 7-16 II, obviously

heteromoiphic, the remainder I

Regular, 18 II

Highly irregular, 13-18 II, 10-0 I;

anaphase I lagging and unequal
segregation; occasional anaphase I

bridges

Mostly regular, 18 II; usually 2-3

slightly hetcromorphic II
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Tahle 1. (Continued)

Fi Hyl)ri(l c()ni1)inati()ns Crossahility

Pollen

Stainal)ilit\

(%) Meiotie ()l)ser\ati()ns

F. ranioslssiiiui

X F. aiioiuala

X P- pahiH'vi

F. so)iorcnsis

X F. floridana

X F. oppositifolia

F. tri)icrvia

X F. anomala

X F. hidcntis

Sartwellki fhivcrkic

X S. ^{jpsophilii

S. i^ifpsophihi

X S. fhwerkie

X S. pulniula

S. mcxUana
X S. puhcnila

S. puhnnla

X S. vwxwana

Zero-hi^h
99

32

Low 11

Seemingly regular, 18 II; slij^litly ir-

regular, 16-17 II, 2-4 I; or irregu-

lar, 12-14 II, 12-8 I, pseudoasso-

eiations

Mostly regular, 18 II; oceasionally

2-4 I

74
Zero"

Zero'

Mediiuu
83

35 Asynaptic, 12-13 II and the reuiain-

der I; pseudoassociations at diaki-

nesis

High' 14 Seemingly regular, 18 II; oeeasional

laggards

INTERSPKCIKIC CROSSES {SartwcUia'')

Very liigli

87

52 Regular, 18 II; bivalents appear het-

eroniorphic

Low-medium
Medium

Very high

99
40
76

88

92

Regular, 18 II

Regular, 18 II

Regular, 18 11

Medium-\ery
high

88 Regular, 18 II; rarely 1 early sepa-

rating bivalent

INTERSPECIFIC AND INFRASPECIFIC CROSSES {Ilaplocsthcs'')

Ilaplocsthcs /^r^'^'g'/ var.

texaua (Ter/

)

X //. ^fc^^n var

(Crand.")

tcxana Vvvy low

//. ^rc^^il var. tcxana

(Crand.-)

X H. ^rcu^ii var. tcxana

( Tor."

)

Lt)w—medium

IT. ^rcii^ii var. tcxana (Ter.')

X 11- iohtista Zero-medium

// rohasta

X II- ^rc^f^iii var. tcxana

(N. Mex.")

Low—medium

//. rohnsta

(Crand.^)

var. tcxana Medilum

98

64

22

65

Mostly regular, 18 II; in some cells

1-3 pseudoassoeiations or 2-6 un-
paired chromosomes; slightly het-

eromorphic II prc^sent in some cells

Mostly regular, 18 II; heteromorphic
II evident in some cells; occasiim-

ally 1-2 I

Seemingly regular, 18 II; in some
cells 2-3 possible pseudoassocia-

tions
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Table 1. ( Continued

)

Pol]en

Fi Hybrid combinations Crossability

Stainability

( %

)

Meiotic Observations

H. rohusia

X II' gregfiii var. texana

(Ter/')

High 69 Mostly regular, 18 H; 2-4 unpaired

chroniosomes present in some cells;

slightly heteromorphic II present

in some cells

L\tekc;eneric crosses

UapJo'csthes rohusta

X Sartwellia puhcrula Very low 6^

Ilaplorsthcs greggii var. texana

X FJaveria incdougaUii

Sartwellia ptiherula

X Flaveria cliloraefolia

Highly irregular, 9-12 II or pseudo-

bivalents, 18-12 I; rarely 16-18

heteromorphic pairs

Very low

Medinm g Highly asynaptic, 36 I or 1 II, 34 I;

numerous laggards; unequal ana-

phase I segregation; laggards com-
mon; micronuclei common

X Flaveria medongaJlii

Sartwellia mexieanu

X Flaveria medougallii

Very low ( 1 achene)

Zero

^ Crosses attnnpted, resiiUinjZ in no seed-srt.
^' Seed jienniiKition poor, set'dlinj^s did not snrvive.
•" Crossuljility estimated from seed-set; probably results from selfing in the self-compatible si)eeies.
'' All species self-incompatible.
« Abl)reviations of localities as follows: Ter. ^ Ti rlingua, Texas; Grand. = GrandfallSj Texas; N. Mex.

New Mexico,
^ Pollen j^rains of several sizes; most obviously malformed.
**' Three hybrid plants were grown to flowering stages; pollen was irregular in sliar>e, obviously malformed.

indicate either selfing or hybridity, F- generation crosses often proved to be a

convincing test in that F^'s could not be formed in most combinations (see below).

Of course, hybrid progeny of crosses between species with clear morphological

differences (e.g., rayed X discoid), and intergeneric crosses, were easily identified

as such.

Tntersi^ecikic

Flaveria,—Artificial hybridizations were attempted with 16 species of Flaveria

(Table 1). Interspecific Fi hybrids were readily obtained from most combina-

tions, even though the crossability of certain combinations did vary. Crossability

was very low or zero (no viable seeds) in some combinations, but usually only

zero crossability prevented the formation of experimental hybrids. Most Fi

hybrids were moderately to highly fertile as assessed from PS and meiotic behavior.

Although PS (ranging from 2-99% in Fi hybrids and parents; Table 1) must be

viewed with caution (A. Jones, 1976), it may be useful in evaluating interfertility

when compared with another criterion such as meiotic behavior.

Meiotic behavior in parental species is regular. In Fi hybrids meiotic behavior

varied from: regular, with seemingly normal bivalent formation; slightly irreg-
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1

ular, with a few unpaired chroinosonuvs, pseiuloassociations, and/or hettToniorphic

bivalcnts; and highly irregular with numerous unpaired ehroinosonies in nieiosis

I configurations (Table 1). As expected, those combinations with grossly irreg-

ular meiosis were highly sterile. Multivalents w^^re not observed in UKMotie

configurations of Fi hybrids, suggesting an absence of translocations in the

evolution of F/r/ccT/a .species. Thc^ connnon obserx'ation of heteroinorphie bix'alents

and pseudoassociations does suggest that small structural rearrangenuMits and

genie differences were involved with speciation. More drastic chromosomal and

gcTiic differences can be suspected where genomes of the interspecific hybrids

are highly asynaptic

Hybridizations were attempted betwecMi species that are relatixx^ly distantly

elated and between those that are presutnably closely reflated, as judged from

moiphologieal and other characters. The experimental technique w^as not gener-

ally useful in assessing dc^grees of interspecific relationships in that the crossability

and fcM'tility data, themselves highly variable in F/s, did not always correlate

with seemingly obvious relationships. The Fi hybrids of some distantly related

species showed moderately high percentages of stainable pollen and quasi-regular

meiosis, while the F/s of more closely related species sometimes exhibited low

PS and irregular meiosis. The interfertility measurements of some combinations

corresponded with relationships which are suggested by morphology. Hybridi-

zation data with bearing on sp(^ci(\s relationships will be discussed in the taxonomic

portions of this paper.

The ease with which wide-species crosses could be obtained w^as initially

somewhat surprising. However, the same situation is true in Pcrityle (Powell,

1972), Vernoma (S. Jones, 1976), and other groups where the x^erennial taxa are

exclusivc^ly allopatric and outcrossing, as they are in Flavcria, Perhaps reproduc-

tive barriers at the Fi level arc weak because they were not selected for in isolat(»d

populations. The strongest parental reproductive barriers in Flavcria are found

to exist in the annual species. Several annual taxa occur sympatrically, even inter-

mixed with other annual or perennial species, and yet I have not seen any evidence

of natural hybridization. Perhaps this is because tlu^ annuals, which tend to have

wider distributions, especially the wx^eds, are forced to develop reproductive

barriers earl)' in evolutionary dixergcuice. Such evolutionary patterns have been

noted among many other plant gronps (Stebbins, 1950; Grant, 1971; Gadgil &
Solbrig, 1972; Raven, 1976).

Tlie tiiie test of interspecific sterility in Flavcria is exhibited bc^fore or after

the F:> zygote level, at least under experimental conditions. Scx'ond or backeross

generations were attempted with most of the Fi combinations, but F^'s or back-

crosses were obtainc^d only with the following: F. Indcntbi X F. campcstris; F.

bidcntis X F. trincrvia; F. hrownii X F. floridanu (fertile); F. campcstris X F.

hidcntis; F. floridana x F. linearis, F. floridana X F. palmcri; F. linearis X F.

chloracfolia; F. linearis x F. floridana (fertile); F. oppositifolia X F. brownii

(fertile); F. oppositifolia X F. liticaris; F. ramosissinia X F. anomala; F. ramosis-

sima X F. palmcri (fertile); F. trincrvia X F. anomala; F. trincrvia X F. hidentis.

All these crosses were sterile except for putative F:>'s between the combinations

indicated above as fertile. These exhibited moderate fertility based upon PS and
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mciotic behavior. However, the species are so similar morphologieally (and

theoretically related) that it was not possible to be certain that the plants tested

were indeed second generation hybrids. The F/s of the above crosses were at

least moderately fertile (Tal)le 1). Further comments on the possible significance

of the Fo's can be found in discussions of the species (see Taxonomy).

SartwelUa and Ilaploesthes.—Interspecific crosses were attempted also be-

tween the species of SartwelUa and UapJocsthcs' (Table 1). All of the Fi Sart-

icellia combinations showed relati\ ely high crossability and fertility, suggesting

that speciation in the genus might have been rcx^ent. Also, the Sartwellias are

more homog(Mieous morphologically and ecol(:»gically than are the Flaverias

(Turner, 1971; Powell & Turner, 1976). The species are perennial except for

fl n
sterile, but not many F- crosses were attempted with the Sartwellias.

Both interspecific and infraspecific crosses were obtained with two of the

three species of Haplocsthes; material of //. fniticosa was not available (Turner,

1975). As was the case in SartwelUa, the interspecific combinations exhibited good

crossability and interfertility. All the species are perennial. One backcross com-

bination, //. rohusta X IL gre^<;ii X //. rohusta, was moderatc^ly fertile. Interest-

ingly, tlie infraspecific hybrids seemed to be sliglitly less interfertile than did the

interspecific crosses (Table 1), but this stage of investigation is still in progress.

Intkhcenerk:

Crosses hav^e been attempted between various species of Flaveria, SartwelUa,

and Ilaploesthes, involving over 30 different intergeneric combinations. Thus

far only two intergeneric crosses have been successful (Table 1). The remarkable

artificial intcTgeneric hybrids are intermediate in morphology between the grossly

different species involved, and they are absolutely sterile by all indications

(Table 1).

The results of experimental h)'bridizations strongly support the generic

integrity of Flaveria, SartwelUa, and Uaploesthcs. Interspecific Fi hybrids are

easily synth(\sized within each of the three gt^iera. Intergeneric crosses are

difficult to synthesize and sterile, thus clearly delimiting the genera by this

experimental criterion. The genera also are clearly delimited morphologically.

The experimental data support a relationship of ITaploesthe.s with the Flaveriinae

as proposed originally by Tuhkt & Johnston (1961), through formation of the

hybrid combination Ilaploesthes rohusta X SartwelUa flaveriae (Table 1). The

artificial intergeneric hybrid SartwelUa puherula x Flaveria ehloraefoUa supports

a generic relationship that has long been aeeeptc^d (Rydberg, 1915; Turnt^-,

1971).

Experimental data (Table 1) have been useful in assessing the relationship

of Flaveria mcdougalUi, a recently described species from the Grand Canyon of

Arizona (Theroux et ah, 1977). The authors quc\stioned the generic relationship

of F. mcdougallii in that the new entity exhibits at least some features which

are intermediate betw(^en or characteristic of l)oth Flaveria and SartwelUa, but

they assigned F. nwdougalUi to the former genus based upon the preponderance
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of data. Thcroux ct al. (1977) furthermore concliidcd that "If morphology alone

were the deciding factor, the continued acceptance of Flavcria and Sartwellia,

and possibly even IlaplocstJws as distinct genera might be questioned." Artificial

crosses (Table 1) were attempted between F. mcdougaUii and two species of

Sartwellia, one species of IJapJocsthes, and three spc^cies of Flaveria in an effort

to further evaluate the generic relationship of the new species. In all cases cross-

ability was very low or zero, suggesting that F. mcdougaUii is at least as isolated

(or more so) from all three genera as they are from each other (Table 1). Al-

though I agree with Theroux et al. (1977) that F. lyicdougalUi exhibits inter-

mediate features, I do not believe that this obviously deprived species bridges

the morphological gap between three genera which are, in my opinion, both

morphologically and biologically distinct. In fact, the expc^rimental data thus

far suggest that F. mcdougaUii could Ix* recognizcxl as a monotypic g(*nus (see

Taxonomy).

Natural Hybridization

Long & Rhamstine (1968) ha\'e reported evidence for the origin of F. X

latifoUa in Florida as a result of natural interspecific hybridization between F,

jloridana and F. linearis. They did not test the hypothesis experimentally because

they were unable to gro\\^ the suspected parents in the greenhouse or garden.

Both F. floridatui and F. Unearis have grown vigorousl}' in the SRSU greenhouse^

and Fi interspt^cific hybrids are readily formed (Table 1). Furthermore*, the

F. floridana X F. linearis combination (and reciprocal) has given rise to seem-

ingly fertile Fo hybrids.

The interfertility of F. Unearis X F. floridana supports the possibility of

hybrid origin for F. X latifoUa as concluded by Long & Rhamstine (1968).

However, I have not been able to recognize F. X latifoUa as a distinct taxon

among collections from Florida. In fact, observations lead me to believe that

F. floridana and F, linearis are spatially and ecologically isolated, or nearly so.

If the two species do undergo natural hybridization, it is likely of sporadic

occurrence, and the hybrids do not represent a populational entity in the sense

of a species as proposed by Long and Rhamstine. At any rate, the morphological

similarity of the two species causes difficulty in the positive recognition of

experimental Fi or Fo hybrids.

Natural hybridization as a general phenomenon in Flavcria appears to be

precluded by internal reproductive barriers and/or spatial isolation. Cenerally

speaking any introgression would seem to be prevented by Fi or F^ sterility or

by geographic isolation, excei)t perhaps in F. floridarm X F. Unearis, The peren-

nial species of Flaveria are all isolated geographically, with the possible exception

of F, floridana and F. Unearis, and some of the species in Puebla-Oaxaca, Mexico

(see Taxonomy). The weedy annual species which may exist sympatrically

exhibit the strong(\st internal n^productive isolation. I have not observed any

indication of natural hybridization in Flaveria thither from field ln\x\stigations

or from examination of exsiccatae, with the possible^ exception of F. floridana

and F, Unearis,
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Chemical Considerations

A preliminary flavonoid analysis of the Flavcriinae was published by Al-

Khubaizi (1977) who found that ca. 857^ of the total flavonoids in this group

arc sulfated. Eleven species were examined: Flaveria anomala, F. hrownii, F.

campestris, F. chloraefolia, F. palmeri, F. pringlei, and F. trinervia; Sartwellia

flaveriae and S. puhertih; Ilaploesthes <^re{i^<iii var. texana and H. rohiista. Among
all the taxa, 65 coiniwnents (spots) were detected chromatographically, and

structural determination was realized for 17 compounds; 13 sulfated and 4 non-

sulfated. Thirteen of the identified flavonoids were previously unknown.

Al-Khubaizi found that the negatively charged sulfated flavonoids may be

mono-, di-, or tri-sulfated, and based upon skeletons of kaempferol, quercetin,

isorhamnetin, patuletin, or spinacetin. Also the sulfates may be attached directly

to the flavonoid skeleton or to a sugar (in glycosides).

At the time Al-Khubaizi (1977) began her study, sulfated flavonoids were

poorly known, difficult to isolate, and difficult to characterize for stmcture.

Consequently, much of the preliminary work by Al-Khubaizi involved the elucida-

tion of techniques for working with sulfated flavonoids. Her success in elaborating

several new techniques, including separation by paper electrophoresis and struc-

ture identification by UV spectral methods ( not previously applied successfully

in the study of sulfated flavonoids), should provide a basis for further inves-

tigations.

Perhaps the major systematic value of the preliminary flavonoid data is that

they support the subtribal relationship of Flaveria, Sartwellia, and Haplocsthes.

The three genera have in common many of the sulfated flavonoids and an array

of the more common flavone and flavonol aglycones and glycosides. Interspecific

relationships in Flaveria and the other genera can not yet be evaluated on the

basis of flavonoid chemistry until more compounds are known for more species.

Sulfated flavonoids are now known to occur in a broad spectrum of both

monocot and dicot taxa (Al-Khubaizi, 1977). Whether or not the ability to

synthesize sulfated flavonoids is the result of environmental adaptation is still

open to question. Plants inhabiting saline, gypseous, or marshy areas tend to

X^roduce sulfated flavonoids. The latter is certainly true in the Flaveriinae where

many species occur in saline or gypseous substrates. But in a broader survey of

plant species in various habitats, Molly Whalen (pers. comm.) has found that

plants in a wide variety of habitats may produce sulfatc^d flavonoids. Thus an

adaptive role for sulfat(^d flavonoids remains to be shown.

Future flavonoid investigations in Flaveria (and related genera) should in-

volve an attempt to identify the major compounds of all the species so that

interspecific and intergeneric comparisons can l)c made. Furthermore, any

adaptive correlation between flavonoid complements and C4 or C^ metabolism

can be investigated when more data are available.

Kranz Syndrome and C4 Metabolism

Smith & Turner (1975) discovered tlu^ Kranz syndrome and C4 photosynthetic

metabolism in Flaveria during their survey of the Asteraceae for this physiological
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TAiiLK 2. Species of Flaveria with d and C4 photosynthetic nieta1)olisin, as clctcnnincd

by C^VC^^ ratios (Walter Brown, pers. coinm.).

C;t Species C4 Species

1. F. aii^tistifolia 1. F. austiahisica

2. F. anomala F. hidcntis

3. F. chloniefolUi 3. F. hrownii

4. F. jloridana 4. F. campc.stris

5. F. linearis 5. F. croiuiuistii

fi. F. mcdougallii 6. F. intcrtiicdia

7. F. oppositifolia 7. F. jxdiiH'ii

8. F. phti^lci 8. F. tiitic'iviti

9. F. pul)csceiis 9. F. ca^inula

10. F. mntosissiina

11. F, robusta

12. F. sonorcnsis

trait. In Asteraceac they found C4 metabolism to occur in five small genera of

subtribe Coreopsidinae ( Heliantheae ) , in all members of the genus Pedis

(Tageteae), and in four species of FkivericL According to the above survey,

Flaveria is unique in Asteraceae in that both C;{ and Cj species occur in the same

genus. Both Sartwellia and Ilaploesthes are characterized by C^ species (W. V.

Brown, pers. comni.).

Additional studies of the Kranz syndrome in Flaveria (W. V. Brown, pers.

comm.) reveaU^d five other C4 species for a total of nine in the genius (Table 2).

Furthermore, through leaf anatomical studies of most Flaveria species, Brown

(pers. comm.) has concluded that certain species (e.g., F. oppositifolia, F.

linearis, F. floridanu) are intermediate between non-Kranz and Kranz anatomy.

According to Brown, Flaveria is unique in having the intermediate species. Other

genera that contain both non-Kranz and Kranz species do not have intermediates,

except possibly the single species Euphorbia acuta. Thus some of the Flaverias

seem to be in the process of evolution from non-Kranz to Kranz physiology.

In angiosperms C4 metabolism is a fairly widespread, derived process, perhaps

having several independent origins (Bjorkman & Berry, 1973; Smith & Brown,

1973; Kennedy & Laetsch, 1974; Brown, 1977). The Kranz syndrome also is

derived in Flaveria, occurring mostly in the advanced annual species. If my
phylogenetie speculation is correct (see below), Cj metabolism has evolved

twice in Flaveria.

Bjorkman & Berry (1973) emphasize the adaptive significance of C4 metab-

olism in arid land plants. The annual C4 species of Flaveria certainly thrix'c

under arid conditions, although possibly under mesie conditions as w^ell. Flaveria

hrownii, a weak perennial C4 species, occupies mesic-saline habitats along the

Texas Gulf Coast. The Ca species of Flaveria also exist under both xeric and

mesic conditions. Since both C.-^ and C4 species of Flaveria thrive in rclativc^ly

arid and saline habitats, it does not seem likely that C4 taxa evolved in selective

response to these stringent environmcmtal factors alone. Instead, I suspect that

the adventitious annuals found C4 metabolism to be advantageous in occupying
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a wide variety of habitats, including those dry and salty. Flaveria hroivnu also

appears to be a derived and geographically dispersed species (see Taxonomy).

Evolutionary Considerations

The present distributional center for Flaveriinae is in the general Chihuahuan

DescTt region (Turner, 1971, 1975; present paper). All the species of both

Sartioellia and Haplocsthes are located \\'ithin this region, as are many species

of Flaveria^ while several perennial species of Flaveria are distributed elsewhere

in Mexico, Texas, and Florida.

Current distribution suggests that the Flaveriinae might have originated in

the north central highlands of Mexico, and the centralization of Flaveriinae in

the Chihuahuan Desert suggests that evolution of the group might have been

correlated with formation of the desert in the Pliocene or Pleistocene (Axelrod,

194(S; Shari^, 1953). The Flaveriinae could have evolved rapidly in response to

Pleistocene climatic fluctuations, extending from mesic habitats into increas-

ingly xeric and saline surroundings.

Of the three genera in Flaveriinae, Haploc.sthes (Turner, 1975) seems to

possess the most ancestral traits, including larger heads, 5-8 ray florets, pappus

of 25-40 setose bristles, and pubescent achenes (with scattered 2-cellcd hairs).

Sarticellia (Turner, 1971) has smaller heads, five ray florets with reduced ligules,

pappus of scales and bristles, and pubescent achenes. Flaveria is uniformly

reduced in terms of these characters, having small heads with 1-15 florets, heads

discoid or with one ray floret, pappus absent (except squamellate in two species),

and glabrous achenes. Flaveria is by far the most successful genus in the Flaveri-

inae, with its 21 species, as compared with the 4 species of Sarttoellia and 3 species

of IlaploestJws, Flaveria and SartwelUa clearly are closest in terms of intergeneric

relationships, while Uaploesthes does not seem as closely related to either of

the former genera (although close enough to SartwelUa for rare artificial crosses).

It is largely through Uaploesthes that the Flaveriinae are related to Senecioneae

(Turner & Powell, 1977) although the tribal relationships of Flaveriinae, like

many Helenieae, are obfuscated by reduction and loss of characters.

The genus Flaveria with more, morphologically diverse species has a wider

distribution (see Taxonomy) than the other two genera of the subtribe. How-

ever, only the derived annual species are widespread in South America, Africa,

Australia, and the central United States. The perennial, supposedly more primitive

taxa are located in Mexico. In my opinion the most primitive-looking Flaverias

are to be found among the four species centered in the Tehuacan Valley of

Puebla-Oaxaca, e.g., F. angustifolia and F. vaginata. These arc somewhat woody

shrubs or small trees to 3-4 m high, with large, thick leaves, and numerous,

rather thick, radiate heads. Flaveria chloraefolia of the Chihuahuan Desert region

also exhibits ancestral traits in its mesic-marshy habitat, large semisucculent

habit, large perfoliate leaves, and large heads. Therefore, in terms of broader

distribution and primitive habit, Flaveria could be considered ancestral in the

Flaveriinae.

A phylogenetic scheme of Flaveria based upon morphological, experimental,
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cheniical, and eco-gcographic considerations is presented in Fig. 1. There are

two major lineages as indicated 1))^ the perennial group with 3-4 phyllaries and

the group with 5-6 phyllaries, and the two x)liyletic lines occur in separate major

centers of distribution. The species with 3-4 phyllaries are centered in Puebla-

Oaxaca with one species, F. rohusta, in Colima. Tlie taxa with 5-6 phyllaries

have a much wider distribution in central and northern Mexico. The large,

shrubby species of the semiarid Tc^huacan Valley and vicinity in Puebla-Oaxaca

exhibit several ancestral traits, and it is tempting to hypothesi/e the origin of

Flaveria from the Puebla-Oaxaca region with tlie northern species proliferating

from this center. However, it is difficult to envision derivation of the line with

5-6 phyllaries directly from the Puebla-Oaxaea species. Both SartwcUia and
IlapJocstJies have involucres with 5-6 phyllaries, thus supporting an ancestral

position of the 5-6-phyllary line in Flaveria. Flavcria opposilifolia and F. chlo-

raefolia have the widest distributions of the northern species. Populatons of F.

oppositifolia from Zacatecas and San Luis Potosi and the localized F. puhescens

of San Luis Potosi with wider, perfoliate leaves represent my idea of primitive-

ness in the 5-6-phyllaiy line, except that their rather large, numerous heads are

discoid. Perhaps the two major lineages of Flaveria originated somewhere
between the two presimt distributional ecMiters, with conditions of increasing

aridity enhancing the proliferation of each line. The Puebla-Oaxaca sjiecies have

remained environmentally more restricted than the northern Chihuahuan Desert

species.

The eight annual species seem obviously derived from one or more of the
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perennial groups as suggested in Fig. L All the annuals arc radiate, and thus

it appears that their origin is from one or more of the groups with radiate species.

Although the annuals exhibit many reduced traits, they seem to be most like

the F. angustifolia group in phyllary shape and number, and in capitulescence,

but more like the F. linearis group in leaf sliape and texture. The close relation-

ship indicated for F. anomala and F. ramosissima in Fig. 1 requires additional

study. All of the other annual species appear related morphologically, and all

exhibit C4 physiology (Fig. 1). All the C4 annuals are self-compatible, except

for F. palmeri and probably F. intermedia,

Speciation in Fkiverid (and Fla\eriinae), especially with the perennial species,

would appear to have followed g(X)graphic isolation. Among annual species,

both geographic speciation and that resulting from internal reproductive barriers

seems to have occurred (Table 1).

Important evolutionary trends in the Flaveriinac^ include the formation of

sulfated flavonoids, theoretically as an adaptation to gypseous and saline habitats,

and the development of efficient C4 metabolism in some annual and perennial

taxa. The C4 metabolism is best developcxl in the 3-4-phynary Hue, but seems

to have evolved at least twice in FJaveria, occurring also in one species (F.

])rownii) of the 5-6-phyllary line (Fig. 1). There is a trend toward more

facultative genotypes such as those exhibiting annual habit, C4 metabolism, and

self-compatibility. The wide distribution of F. linearis also attests to its faculta-

tive nature even though it is C.s, self-incompatible, and perennial.

Additional discussions of species relationships, including evidence upon which

such judgments are based, are included in Taxonomy.

Taxonomy

Flaveiia Juss., Gen. PL 186. 1789; J. F. Gmel., Syst. Nat. 2: 1269. 1791. lecto-

TYPE: (Johnston, 1903).

Vermifu^a R. & P., Prodr. Fl. Vvx, 111. 1794.

Brotcra Sprcng., T- Bot. (Schradcr) 1800: 189, p\. 5. 1801, non Bwiem Cass. 1799.

Nauenhergia Willd., Sp. PL 3: 2393. 1804.

Plants delicate or vigorous annuals or pc^rennials, 5-200 cm high, in some

species small trees to 4 m high, stems numerous or few, opposite and decussate,

erect, lax, or decumbent, often purplish, glaucous, glabrous to densely short-

pubescent, often merely tufted-pubescent in the axils. Lc^aves opposite and

decussate, petiolate or sessile, often barely comuite, less often connate or connate-

perfoliate, 2-13 cm long, 0.2-5 cm wide, glabrous or short-pubescent, linear,

lanceolate, oblong-ovate, ovate, elliptic, oblanceolate, the margins entire, serrate

or weakly so, serrate-dentate, or spinulose-serrate; in many species, persistent

sheathing bases of fallen leaves ringing the stems. Capitulescences of tightly or

loosely aggregated heads on short peduncles in usually flat-topped corymbose

panicles, or glomerulelike synflorescences in axils; heads radiate or discoid, if

both are present then usually discoid heads central and radiate heads peripheral;

receptacles small, convex, naked, or setose in 2 species; involucres 2.5-7 mm long,

t;idir'vlinrlnpnl or nnrrid^r nblnnp" or subure(^olate. th{^ nhvllaries 2-5. concave or
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bout shaped, becoming swollen and corky in one species, ovate, lanceolate, or

oblong, the apices rounded, acute, lacerate, or beaked; ealyculate bracts linear-

lanceolate. Ray florets 1 (rarely 2) when present, pistillate and fertile, the ligules

yellow, crt^un yellow in F. trinervia, oblong, ovate or elliptic, usually rather

small and inconspicuous; disc florets 1-15, the corollas yellow, 2-4 mm long,

prominent tubes naked or minutely-pubescent, the throats gradually or abruptly

expanded, narrowly fuimelform to campanulate, usually with multicellular hairs,

the lobes 5, short, acute, the styles less than 1 nun long, linear-oblong, flattencxl,

obtuse and rninutely pubescent at th(^ apices, the anthers 1-2 mm long, with com'c

appendages. Achenes black, lO-ribbed, somewhat flattened, glabrous, 1-3.6 mm
long, those of tlie ray florets usually larger and somcAvhat longer than those of

the disc florets, narrowly oblanceolate or linear-oblong; pappus absent, or in

one species of 2-4 unequal, hyaline, incurved squamellae, 0.5-1 mm long, or in

another species a low crown of united scales. Base chromosome numb(T, x ~ 18.

Type species: Fhivcria cJiilensis J. F. Gmel. = F. Jndentis (L.) Kuntze.

a. Pappus scales prcsmt.

1). Leaves perfoliate, to 4-5 cm wide; Chiluialiiian Desert region 1. F. chloracfolia

1)1). Leaves weakly eonnate, to 0.7 em wide, Arizona _ ____ 2L /''. mcdongnUii
aa. Pappus al)sent.

c. Reeeptaele of ^lomerulc setose.

d. Achenes 2-2.6 nun long; plants w idespread in North Anieriea and elsewhere.
- — - 15. v. irincrvia

dd. Aehenes 2.3—4.5 mm long; plants of Australia 16. F. australasica

tc. Reeeptaele naked.

e. Plants annual.

f. Heads tightly chistered in glomerides.

g. Ligules ca. 1 mm or less; South America to Florida, Africa, lower
Europe 13. F. bidcutis

gg. Ligules 1.5-2.5 nun long; New Mexico and Texas north to Colo-
-ado to Kansas 14. F. campcstris1

ff. Heads loosely clustered.

h. Ligules 2 nun long or less.

i. Throat of disc corolla narrowly funnelform, Coahuila

—- 17. F. pahucri
11. Throat of disc corolla expanded to broadly fiuwielform or

campanulate; Duraugo 18. F. intermedia
hh. Ligules 3 nun or longer.

]. Disc florets 1-2 (-3); achenes 1.3-2.2 mm long; Coahuila,
Nuevo Leon, Tampieo, Mexico _ 19. F. anomala

]]. Disc florets 5-8 (-10); acluMies ca. 1 mm long; Oaxaca, Pueli-

la _ 20. F. raniosissinui

ec. Plants percimial.

k. l^h>llaries 3-4; southern Mexico, ruebla-Oaxaca to Coluna.
1. Ligules absent.

n». Heads rather densc^ly aggrt^gated __ 9. F. pringlei

mm. Heads rather loosely arranged in flat-topped panicles

11. F. cronquistii

11. Ligules x^resent.

n. Upper herhagt^ densely short pubescent _... 10. F. vaginata
nn. Upper herbage glabrous or (essentially so.

o. Florets 5-7; south-central Mexico 8. F. angfi.siifolia

oo. Florets 3; Colima, adjacent Michoacan 12. F. whusta
kk. Phyllaries usually 5 or more.

p. Ligules absent.
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q. Plants densely puhcscent 2. F. puhc^ccns

q(\. Plants essentiall\' glabrous, less often moclerately pubescent ..

3. F, opposififolia

pp. Ligules x^J"<^'*^ent.

r. Disc florets 10-15, sometimes as few as 5 in F. hwxvnii,

s. Disc florets 5-10; plants of the Texas Ciilf Coast .__

4. F, hwwuii
ss. Disc florets 9-14; plants of the Florida west coast, espe-

cially Tampa and \icinity south _... 5. F. floridana

rr. Disc florets usually 5-8.

t. Phyllaries 5 (-6), linear or oblong; plants of Florida,

Bahamas, Cuba, YucataUj Quintana Roo 6. F. Jincarifi

tt. Phyllaries (4-)5, linear; plants of the Rio Mayo region,

Sonora „_ 7. F. .sonorensis

In accounts of the following species, lists of Representative Specimens were

selected from more extensive collections of the taxa concerned, while distrilnition

maps were made from complete locality data. Label data are available at SRSU
for all specimens of Flaveria examined during the study.

1. Flaveria chloraefolia A. Gray, Mem. Amer. Acad. Arts, n.s., 4: 88. 1849.

TYPE: Mexico, Chihuahua (Durango?), Pelayo, NW of Mapimi, May, Wis-

hzenus 274? (GH, holotype, not seen; MO, isotype).

Plants perennial, the stems erect to subdecumbent, 0.3-2 in long, glaucous,

often pinplish; leaves opposite, connate-perfoliate, 3-10 cm long, l-4(-5) cm
wide, glaucous, often purplish, oblong-ovate to lanceolate or hastate, the margins

entire; capitulescenee of numerous heads loosely to tightly aggregated into large,

paniculate corymbs; heads discoid; involucres 6-7 mm long, oblong-urceolate, the

phyllaries 5; calyeulate bracts ca. 2 mm long; disc florets 9-13, the corollas ca. 4

mm long, the tube 1.2-1.4 mm long, the throat ca. 2 mm long, narrowly funnelform,

the lobes ca. 0.5 mm long, acute; styles ca. 1 mm long, truncate-puberulent; anthers

ca. 2 mm long; achenes 2.5-3 mm long, slightly dimorphic in length, narrowly

oblanceolate to linear; pappus of 2 (-4) unequal, hyaline scales, 0.5-1 mm long,

usually on one shoulder, rarely absent; chromosome number, n = 18.

Widely distributed in the northern Chihuahuan Desert region, extending up

the Pecos Riv^er drainage into central New Mexico, probably extending up the

Rio Grande to north of Las Cruces, and south to central Coahuila, Mexico (Fig.

2); associated with permanent or ephemeral saline water sources such as marshes,

springs, creeks, rivers, irrigation canals, or roadside ditches. Flowering usually

in late summer or fall.

RErnFSENTATivE Si'KCiMKNs: Mexicx). CHIHUAHUA: 2 mi NW of Mcoqui, Cronciuist

10232 (CAS, CJI, KSC, MICH, NY, TEX, US, WIS), coauuila: Heniuuuis, Marsh 1635 (F,

Gil, SRSU, TEX). Near Punas and San Lorenzo, Paltmr 2083 (C:H). 100 mi N of Moiiclova,

Sabinas River, Palmer 682 (CII, MO, NY, US). 6 mi SW of Ciiatro Cienegas, Powell 6 ToTTib

2622 (TEX, US). 12 mi E of Ciiatro Ciencgas, Powell ir Turner 2278 (TEX).
United SrATKs. new mfxico: Chaves Co., 0.5 mi SW of Frazier, Waterfall 6175 (CH,

MO, NY). Guadalupe Co., Santa Rosa, Crutclifield 2320 (LL). texas: Culberson Co., 12 mi
W of Orla, Correll 6 Correll 246SS (LL). Pecos Co., Ft. Stockton, Wooton s,n. (US). Reeves

Co., ca. 0.5 mi E of Toyahvale, Powell 2799 (TEX, US). Terrell Co., Independence Creek,

Warnock 6 Johnston 17281 (SRSU).
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Fk.uhe 2. Distril)iiti()ii of Flavcria cldoracfolia (open squares); F. ((nnpesfris (closed

stars); F. paJawri (open circles); F, anouiala (closed circles); F. sonorcnsis (closed squares);

F. mcdouaallii (open star); F. intcnucdia (closed triangle); F. hrownii (open triangles).

Flavcria cJiloraefoUa is one of the most distinctive species of the genus

with its rather succulent ha])it, perfoliate leaves, large flat-topped clusters of

discoid heads, and 2-4 pappus scales. The taxon is not closely related to any

other Flavcria, and could be considered primitive (Fig. 1) on the basis of its

habit, leaves, and pappus scales. Flavcria cJiIoracfolia does show some alliance

with F. opposififolia and F. pnhcscens with their large discoid heads and basally
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connate leaves in some populations. Interestingly the species did cross and form

hybrids with F. linearis (Table 1), which would appear distantly related, and it

did form an intergeneric hybrid with Sartwellia puhcrula^ which has little in

common morphologically except the pappus scales.

2. Flaveria pubescens Rydb., N. Amer. Fl. 34: 145. 1915. type: Mexico, San

Luis Potosi, Rio Verde, 2-8 June 1904, E. Palmer 26 (NY, holotype; F, GH,
K, MO, NY, isotypes).

F. longifolia A. Cray var, stthtomcntosa Clrrennian & Thompson, Ann. Missouri Bot. (iard. 1:

413. 1915, pro parte. tyi>k: Mexico, Ri'o Verde, 17 Nov. 1910, C. R. Orcuit 5421 (MO,
holotype).

Plants stout perennials, 30-80 cm high, the stems erect, densely short-pu-

bescent; leaves opposite, connate, 5-10 cm long, 0.4-1.2 cm wide, densly short-

pubescent, linear, the margins entire; capitulescence of numerous heads rather

tightly aggregated in flat-topped, rather loose, corymbose panicles; heads discoid;

involucres ca. 4 mm long, the phyllarics 5, linear-oblong; disc florets 10-15, the

corollas 2.8-3.3 mm long, the throats funnelforin; achenes 1-1.7 mm long, oblanceo-

late or linear; pappus absent; chromosome niunber, n — 18.

Scattered localities, possibly in gypsiun soils, San Luis Pot(jsi and Tamaulipas,

Mexico (Fig. 3).

RErHESENTATivE Si»Ec:iME.\s; Mexicxj. SAN LUIS Forosi: 1 mi SE of Rio Verde, Hatinian

et al 3823 (LL). Minus de San Rafael, Purim.s 4776 ( F, Gil, UC, US), tamaulipas: Jau-

mave Valley, Nchon 4450 (F, CH, US).

Flaveria pubescens is closely related to F. oppositifolia which is perhaps of

recent divergence. There is essentially no difference in floral characters of the

two taxa, but F. pubescens is distinguished by the densely pubescent herbage

and usually much broader, linear leaves which are connate-perfoliate. Flaveria

oppositifolia is more widely distributed than is F. pubescens (Fig. 3), and the

leaves are usually narrow, but in a few populations the leaves are wider and

the plants are somewhat pubescent. It would be possible to regard F. pubescens

and F. oppositifolia as varieties of one species. The crossability and interfertility

of the two taxa are variable and fairly high (Table 1), but interfertility is not any

greater than between some quite distinct species of the genus. I have maintained

the two species primarily because they are morphologically distinguishable.

3. Flaveria oppositifolia (DC.) Rydb., N. Amer. Fl. 34: 146. 1915. type: Mex-

ico, Tamaulipas, between San Fernando and Santander, Oct. 1930, Berlandier

2263 (=843), (GH, lectotype; K, MO, NY (2), isolectotypes).

Gymno.spcrnm oppositifolium DC, Proclr. 5: 312. 1836.

Flaveria longifoliu A. Gray, Mom. Amer. Acad. Arts, n.s., 4: 88. 1849. type: Mexico, Coa-

huila, near Cicncga Grande, May, Gregg s.n. (GH, holotype; MO, isotype).

Plants stout perennials, 30-80 cm high, the stems erect, sometimes purplish,

glabrous, essentially so, or short-pubescent; leaves opposite, sessile, rarely barely

connate, 3.5-12 cm long, 0.2-0.9 (-1.2) cm wide, glabrous, essentially so, or short-
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Fj(.i'uk 3. Distribution ol Flavcria au^nstifoUa (closod triangles); F. prin^lci ( closed

circles); F. lu^inaia (open squares); F. cronifnislii (open triangles); F. rohnsta (closed s(iuaics);

F. oppositifolia (open circles); F. pithcsccns (open stars); F. ramosissiiiui (closed stars).

pubosct'iit, liDcar, tapering from the sessile base, the margins entire or weakly

spinulosc^-serrate; capituleseense of numerous lieads rather tightly aggregated lu

flat-topped, rather loose, corymbose panicles; heads discoid; involucres 4-4.7

nun long, the phyllaries 5, linear-oblong, acute or rounded apically; calyculate

bracts 1-2, linear, 1-2 mm long; disc florets 9-13 (-15), the corollas 2.8-3 mm
long, the tubes ca. 1.2 mm long, the throats 1.2-1.5 mm long, narrowly funnel-

form to broadly so, may be abruptly expanded in the distal half, the lobes ca.
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1 mm long, acute; anthers ca. 1.5 mm long; achenes 1.5-1.8 mm long, oblancco-

late or linear; pappus absent; chromosome number, n = 18.

Scattered populations, high gypsum plains or other areas with dilute gypsum,

saline, or rarely loamy soil, usually in moist areas or in disturl)ed hal)itats at

roadside, 1,450-2,340 m, northeast-central Mexico (Fig. 3).

Repuksentative Specimens: Mexico, aguascalientes: near Cienega Crande, McVangh
237H3 (DS, MICH), coahuila: IkTiuanas, Marsh 1643 (CH, SRSU, TEX). Saltillo and
vicinity. Palmer 304 (ARIZ, F, Gil, MO, NY, UC, US). 6 mi W of Nadadores, Powell ir

Turner 2266 (TEX). 2 mi N of Parras, Ward 5750 (MICH). 44 mi SW of Monterrey,
M^arnock 6 Barkely 14765M (F, TEX, US). duhanc;o; 9 mi N of Dgo.-Zac. border, Sikcs et

ill 831 (TEX, US). mDALGO: near Tula, Graham I- Johnston 4024A (MICH, TEX), nuevo
LEON: Caleana, Chase 7636 (ARIZ, F, GH, MICH, NY). 45 mi SE of SaltUlo, Powell i:r

Tomb 2561 (TEX, US), sax luis potosi: 2 mi S of Cedral, Johinion 7582 (CH, US). Haci-
enda de Angostura, Prkif^lc 3767 (CAS, C, CH, LL, MICH, MO, NY, TEX, UC, US). 6 km
NE of Matehuala, Rzedowski 4873 (TEX), tamauijpas: Jaumave, Berlandier 3173 (CH, K,

MO, NY, US), zacatecas: 55 mi NE of Jnet. 49-54, Powell t Tomb 2593 (TEX, US). Sierra

Hermosa, Shreve 8593 (ARIZ, CAS, US).

There are several species that occur within the same distributional range as

F. oppositifolia (Figs. 2-3), but the hitter taxon is readily distinguislied by its

perennial habit, Hnear, mostly glabrous leaves, capitulescene of numerous discoid

heads rather loosely aggregated in flat-topped clusters, 5 phyllaries, and 9-15

florets i^er head. Flcwcria oppositifolia is closely related to F. puhesccm which

has densely pubescent herbage.

Plants from sej^arate populations of the wide-ranging F. oppositifolia do

show notable variation in certain features, particularly in habit, leaf size, and
pubescence, but this variation is without apparent taxonomic significance. Plants

of the higher elevation gypsum j)lains are usually stiffly erect whereas those

plants from near Monclova at lower elevations are usually lower and more

reflexed in habit. Leaf width varies from more than 1 cm to about 0.2 cm. The
plants of many populations are glabrous, but throughout the range it is common
to find plants that are short and sparsely pilose on leaves and stems.

4. Flaveria brownii A. M. Powell, sp. nov. type: United States, Texas, San

Patricio Co., roadsides and saline marsh(^s, Port Aransas, Mustang Island, 30

Dec. 1974, A. M. Powell 2H02 (TEX, holotype; US, K, FSU, SRSU, GH, NY,

F, KSC, isotypes)—Fic. 4.

Herbae perennes vel anniiae longarxaf J 5-70 cm altae erectae dccumbentcsve. Folia

scssilia 5-12 cm longa 0.2-0.7 cm lata glabra lincaria. Capitula radiata ant discoidca 5-7-

flora; phyllaria 5-6; ligulac ca. 2 iiiin lonj^ae. Acluicm'a 1.5-2 mm longa. Chiomosomatum
numeriis n = 18.

Plants herbaceous perennials or long-lived annuals, 15-70 cm high, the stems

many from the base, erect or decumbent, often purplish at maturity; leaves sessile,

barely connate, 5-12 cm long, 0.2-0.7 cm wide, glabrous or essentially so, linear,

tending to persist and wither in spirals at senescence, the margins entire or

weakly serrate; capitulcscence of numerous licads rather tightly aggregated

in flat-topped, rather open corymbose panicles; heads radiate and discoid; in-

volucres 4-5 mm long, oblong-angular, the phyllaries 5-6, boat shaped, acute,

the one enclosing a ray floret conspicuously keeled; calyculate bracts linear; ray
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florets with the ligules ca. 2 mm long, oblong-elliptic; disc florets 5-10, the

corollas 2.5-3 mm long, the tubes O.cS-1.2 mm long, the throats 1.2-1.5 mm long,

the upper half expanded and funnelform, the lobes 0.5-1, acute; anthers 1.5 mm
long; achenes linear, 1.5-2 mm long, the ray achcncs longer; pappus absent;

chromosome number, n — 18,

Saline, sandy, and marshy areas of the coastal flats and islands of the lower

Texas Gulf Coast (Fig. 2).

Repiiksentative Specimens : Uxtted States. Texas : Anmsas Co., Aransas Refuge,
Cory 45791 (TEX). Rockport, Tharp 4620 (TEX, US). Brooks Co., 21.7 mi SE of Hebbron-
ville, Cory 16930 (CU). Calhoun Co., below Seadrift, TJiarp a.n, (TEX). Port O'Connor,
Tharp 6 Brown 48-179 (TEX). Kenedy Co., Kin^ Ranch, Johnston 53-280-36 (TEX). 4.4 mi
S of Armstrong, Johnston 542265 (TEX). 6.7 mi N of Noria, Stncssy 6 Roberts 3624 (OS).
Kleberg Co., Riviera, Rccd 981 (US). Nueces Co., Mustang Island, Gillespie 307 (TEX).
Corpus Christi, Tharp s.n. (TEX). Padre Island, Urhatsch 1547 (TEX). San Patricio Co.,

Aransas Pass, Cory 51238 (MICH, NY). Willacy Co., Raynitrndville, Shiller 786 (US).

Tliis newly described species lias long been confused in herbaria witli F.

oppositifolia to which it is superficially similar, l)ut from wliich it is readily dis-

tinguished by its radiate heads among tlie discoid ones in each capitulesccnce.

Flaveria hrownii is probably most closely related to F. floridana of the Florida

west coast as judged by their similar morphologies and ability to form seemingly

fertile artificial Fi and F- hybrids (Table 1). Synthetic hybrids also are readily

formed with F. oppositifolia, Flaveria Ijwwnii also resembles F. linearis, espe-

cially those populations in Yucatan, Quintana Roo, and Cuba where the lower

leaves of the plants tend to wither in spirals at senescence. Among the four species

mentioned above, all somewhat related in the 5-phyllary line, F. hrownii is the

only one which has evolved C4 photosynthesis (Fig. 1).

The occurrence of C4 metabolism in F. ])rownii raises the question as to

whether the phenomenon arose independently in the 5-phyllary line, as appears

to be the case, or whether this species is actually derived from the original C4

line which includes the annual species (Fig. 1). There is Htde morphological

suggestion that F. hrownii could have evolved from F. vaginata or the C4 annuals.

Morphologically F. hrownii is closely tied to meml)crs of the 5-phyllary line,

strongly suggesting that its C4 capabiliti(^s were evolved at least as a second such

event in the genus.

The specific epithet honors the late Walter V. Brown, an unusually perceptive

investigator of tlie Kranz synchome in Gramineae and other taxa, including

Flaveria. In Flaveria he was particularly excited about the existence, in certain

taxa, of Kranz morphology intermediates which suggest the active evolution of

C4 metabolism in the genus.

5. J. R. Jol

type:

Wehhe

Alts 39: 291. 1903.

29 Jan. 1896, //. /.

Florida, Ilog Island,

24 Nov. 1901, S. M. Tracy 7341 (F, GH, MO, NY, US, WIS
Florida, Manatee, /. //. Simvson s.n. (NY, US [2], svntvDcs).
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F. linearis Lat^. var. latifolia J. R. Johnston, Proc. Anier. Acad. Arts 39: 289. 1903, pro parte.

TYi>K: United States, Florida, Palm Beach Co., shore of Lake Worth, near Palm Beach,

31 Au^. 1895, A. //. Curtiss 5524 (GH, holotype; CA, KSC, MO, NY, UC, US, isotypes).

F. lutifolia (J. R. Johnston) Rydb., N. Amer. FI. 34: 145. 1915, pro parte.

F. pinctorum Bhick, Bull. Torrey Bot. Club 50: 204. J923 type: United States, Florida, Lee

Co., vicinity of Ft. Myers, 14 Dec. 1919, P. C. StaiuUcy 18009 (US, holot\pe, not seen).

F. X hitifolia (J. R. Johnston) Long ik Rhainstine, Brittonia 20: 249. 19(i8, pro parte.

Plants licrbaceous perennials, or perhaps annuals, 50-120 cm high, branching

from the base, erect, ess(Mitially glabrous (^xcept sparsely pubescent on tlie upper

pedunelt\s; leaves opposite, connate or barely so, 5-14 cm long, 0.4-1.7 cm wide,

linear, lanceolate, rarely subelliptic, the margins entire or minutely serrate or

spinulosc; capitulescence of corymbose panicles with numerous heads densely

aggregated in subscorpioid clusters; heads radiate and discoid; involucres 3.6-

4.5 mm long, suburceolate, oblong-angular, the phyllaries 5-6 (-9), oblong or

ovate-orbicular, obtuse or acute, an outer bract somewhat swollen and keeled

basally, with 0-3 linear, hyaline, chafflike inner bracts; calyculate bracts linear,

0.3-1.5 cm lonu;, often exceeding the length of the involucral bracts, and with

modified upper peduncidar leaves, visible above the top of the corymbs; ray

florets with tlie ligules 2-2.S mm long, 1.5-2 mm wide, obovate-spatulate, notched;

disc florets 0-14, the corollas 2.7-3.2 mm long, the tubes 0.8-1 mm long, sparsely

pubescent, the throats 1.3-1.5 mm long, fiumclform, gradually tapering from the

tube or more dilated distally, the lobes ca. 0.6 mm long, acute; anthers ca. 1.5

mm long; achenes of ray and disc florets of similar size, 1.2-1.(S mm long, oblong-

oblaneeolate or linear; pappus absent; chromosome number, n = 18.

This species is "restricted to saline, white sand near the beaches of brackish

marshes" (Long & Rhamstine, 1968), lower Gulf Coast of Florida, especially

common in the Tampa Bay area (Fig. 5).

Ri:iMw:sKM ATIVK Spkcumkns: Unttfo Statks. I'LOHiDA; Charlotte Co., Punta Cordo,

Conwuin 2091 (ARIZ, MO, US). Lee Co., Sanil)el Island, Bntnihach 653S (US). Captiva

Islaiul, Ihuinhach S159 (US). Little Casperilla Island, Flcak 6 Krciscl 1814 (NY). 5 mi E
of Ft. Myers, Krai 7546 (USK). Pine Island, Lakcla 30607 (USF). Hillshorou^h Co., 6 mi

SE of Tampa, Blauton 6483 (DS, LL, TKX, UC), Bahia Beach, Lakcla 24832 (LL, TEX,
USF). ManaUr Co., Longhoat Key, Lonfi, 6 Lakcla 24582 (USF). Terra Ceia Island, Shury

s.n. (USF), Casey Key, Ward 6 Burch 3161 (USF). Monroe Co.? k(^vs of S Florida, Chap-

man 2387 (US). Sneed's Island, Tractj 6356 (CllI, NV, US).

Flaveria floridami is distinguished from the other perennial species ot Florida,

F. linearis, by its long calyculate bracts that extend beyond the involucres and

are visible above the corymbs (on herbarium sh(*ets), larger lu^ads with 10-15

florets, and funnelform disc corollas. Long & Rhamstine (1968) suggested that

F. jJoridana was related to F. oppostifolia, but I believe that the species is closest

to F. hroicnii of the lower Texas Gulf Coast. The two taxa are similar in their

annual or weak perennial habits and both occupy similar habitats in limited

coastal and coastal island areas. Among other traits the taxa are distinguished

by leaves (and stems) in F. floridana which are darker green and thicker in

texture, Presmnably the Kranz anatomy of F. hroicnii results in a lighter

coloration ot the leaxes.
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6. Flaveria linearis Lag., Gen. & Sp. Nov. 33. 18S6. type; Cuba, Havana (not

seen )

.

F. maritima 11. B. K., No\'. Gen. Sp. Pi. 4: 285. 1820. type: Cuba (not seen).

Selloa nudata Nutt., Amer. J. Sd. 5: 300. 1822.

Flaveria tenuifolia Nutt., J. Acad. Nat. Sci. Philadrlphia 7: 81. 1834. type: United States,

East Florida, Mr. Pcalc (not seen).

Gtjmnospcrma nudaiuui DC, Prodr. 5: 312. 1836.

Flaveria X litifolia (J. R. Johnston) Lou^ & Rhanistine, Brittonia 20: 249. 1968, pro parte.

Plants hcrbaeeoiis perennials, 3()-(S() cm liigh, the stems often purplish, erect,

branching from the base, glabrous or pubescent mostly on the upper peduncles;

leaves opposite, connate or barely so, 5-10(-13) cm long, 0.1-0.4(-1.5) cm wide,

linear, the margins entire or serrulate-spinulose; capitulescence of flat-topped,

corymbose panicles with numerous heads aggregated in clusters; heads radiate

and discoid; involucres 3.3-4.5 mm long, oblong-angular, the phyllaries 5 (-6),

linear or oblong, obtuse-acute, the outer 2-3-kecled; calyculate bracts linear,

1-2.5 mm long; ray florets with tlie ligulcs 2-3 mm wide, oval or obovate-

spatulate, 1-3-toothed; disc florets (2-)5-7(-S), the corollas 2.5-3.3 mm long,

the tubes O.S-1.2 mm long, glabrous or s^oarsely pu1)escent, the throats 1-1.5

mm long, tubular at the base, dilated to funnelform-campanulate above, the

lobes ca. 0.5 mm long, acute; anthers 1.3-1.5 mm long; achenes of ray and disc

florets of similar size, 1.2-1.8 mm long, linear; pappus absent; chromosome

number, n — 18.

Near the coast and on offshore islands, Yucatan Peiiinsula, Mexico, widespread

in the West Indies, and the most connnon Flaveria in Florida, ''found in a wide

variety of habitats" near the peninsular coast, including "in old fields, in roadside

areas, margins of hammocks, in wet-cypress-pineland associations, in littoral

communities, along canals, in mangrove swamps, etc." (Long & Rhamstine, 1968)

(Fig. 5). In southern Florida the species frequently occurs in low, flat, rocky

pineland in association with Samolus, Bv^cloicia, and Borrichia. Flowering

throughout the year.

Representative Specimens: United States, floiuoa: Brevard Co., Melbourne Beach,

LakcJa 28676 (CII). Broward Co., 10 mi W of Deerfield, McCart 11262 (USF). Citrus Co.,

Shell Island, Loun 130S (USF). Collier Co., Marco Island, Lakeh 27511 (USF). Dade Co.,

Coral Gables, Demaree 10202 (])S, MO, US). Hendry Co., 4 mi W of LaBelle, Henderson
63-1609 (TKX). Hernando Co., Bayport, Cooley 5456 (USF). Hillsborough Co., Blanton

6S68 (CAS). Indian River Co., 5 mi N of Vero Beach, Webb et al 3612 (USF). Lee Co.,

Sunibel Island, Cooler 901 (USF). Martin Co., near Indian Town, Bnrch 20 (F, GH, MO,
NY, TEX, UC, US). "Monroe Co., Big Pine Key, Ahneda Ir LakcJa 1934 (USF). Orange Co.,

Orlando, Rlwadcs 6714 ( F, UC). Osceola Co., Kissimmee Prairie, McFarlin 3779 (MICH).
Palm Beach Co., Lake Worth, O'Neill 839 (MO, US). Pasco Co., Aripeka, O'Neill 1045 (US).

Pinnellas Co., Clearwater Beach, MeFarlin 3696 (MICH). Polk Co., Anastasia Key, Jennings

s.n. (USF). St. Lucie Co., near Ft. Pierce, Lakela 25238 (GH, USF). Volusia Co., Daytona
Beach, Ray 11131 (GH, USF). Wakulla Co., St. Marks Refuge, Norris 663 (TEX).

Bahama Islands. Andros Island, Kemp Bay, Brace 5027 (F, NY). New Providence,

Britlon3150 (F, GH, NY).
Cuba, matanzas: Alain 3049 (NY), pinah del rio. Britton ^ Cowell 9979 (NY).
Mexico, quintana roo: Cozumel Island, Steere 2985 (MICH), yucatan: Progreso,

Gaumcr 1147 (A, CAS, F, GH, MICH, MO, US), Perez Island, Milhpaugh 1753 (F, NY).

Long & Rhamstine (1968) noted that the Florida populations of F. linearis
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FiGUHi': 5. Distribution of Flavcria jloridnna (clos(*(l circles); F. linearis in I'^lorida (open

circles) and distribution in Yucatan, Quintana Roo, Cuba, and Baliania Islands (insert).
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arc more variable, particularly in leaf shape and size, than are those from the

Bahamas, and they suggested that this variation originated through introgression

from F. florkhina. I also have found that the populations of F. linearis outside

Florida in Quintana Roo, Yucatan, Cuba, and the Bahamas, arc more homo-

geneous, and usually with narrower leaves. As in Florida, however, occasional

plants from the West Indies and Mexico have broad leaves much like those which

are theorized by Long and Rhamstine to have come from introgression in

Florida.

My observations have shown that the populations of F. linearis from Yucatan

and Cuba have a slightly different aspect than plants from Florida or the Bahamas.

In general the Yucatan-Cuba plants apjiear slightly more robust, perhaps larger-

stemmed, with shorter internodes, and with early senescent, twisting lower

leaves, so that healthy leaves are on the middle and upper stems. The latter leaf

trait also is characteristic of F. hrownii. Plants of F. linearis from the Yucatan

Peninsula have slightly larger heads, approaching tliose of F. hrownii. The latter

morphological features and distributional considerations (Fig. 5) suggest that

F. linearis might have originated in Mexico, the distril:)utional center of Flaveria,

and then spread eastward through the West Indies and eventually into Florida.

Flaveria brownii could have evolved as a C4 adapted species and Texas Gulf Coast

offshoot from the Yucatan population of F. linearis. Distributional and mor-

phological considerations then might suggest that F. floridana evolved in the

Tampa Bay area as an offshoot of F. brownii. It does not follow, however, that

the C;j taxon, F. floridana, would have originated from the C.i F, brownii in that

the latter condition is usually thouglit of as derived (Brown, 1977). Another

possibility regarding the origin of F. floridana is that it became established as an

offshoot of Mexican F. linearis at the same time as F. brownii. Flaveria floridana

and F. linearis are ecologically isolated in Florida, and they could have co-

existed there or not, in evolutionary history.

The source of variability in Florida populations of F. linearis is not fully

understood. It is highly possible tliat hybridization with F. floridana and sub-

sequent introgression is responsible for the variation, as Long & Rhamstine (1968)

believed. Experimentally the two species are intcrfertile (Table 1), but further

study of the situation in the field remains to be accomplished.

In addition to hybridization and introgression between F. linearis and F.

floridana. Long & Rhamstine (1968) proposed the existence of a stable species,

F. X latifolia, of the same hybrid origin. The hybrid species is supposedly in-

termediate morphologically, except sometimes with wider leaves, and was said

by Long and Rhamstine to occur in a type of hybrid habitat, i.e., fill material

dredged from the ocean and used in land development, and also "in dune and

strand vegetation along the lower Gulf Coast." Artificial F. linearis X F. floridana

hybrids (Table I) conform morphologically with specimens annotated by Long

and Rhamstine as F. X latifolia. Thus experimental evidence supports the pos-

sibility that natural hybridization has occurred between F. linearis and F. flor-

idana.

At this time, however, I am not able to recognize the hybrid species F. X

latifolia. My observations suggest that hybridizations between F. linearis and
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F. jloridana have occurred, but that the events were uncommon and sporadic,

and that there* exists no stable population worthy of specific status. Furthermore,

my studies show tliat F. jloridana is restricted to tlie lower Gulf Coast of Florida

(Fig. 5) while F. linearis is essentially allopatric and widespread over much of

the peninsula, although the distributions do overlap in Hillsborough, Pinellas,

and Lee counties (Fig. 5). Long & Rhamstine (1968) show one locality of

F. jloridana in Palm Beach County on the East Coast, and tliey show F. linearis

to be regionally sympatric witli F. jloridana in the vicinity of Tampa Bay and

south along the Gulf Coast. Richard P. Wunderlin (pers. comm.) is of the

opinion that F. linearis and F. jloridana arc sympatric somewhere in south Florida

and that hybridization probably occurs between them. Further studies will be

necessary to resolve the exact distributions of the two species, to clarify the ex-

tent of their ecological isolation, and to evaluate the extent to which hybridization

might have contributed to the variability of F. linearis in Florida. If hybrids

exist, then one would expect to find them in areas of sympatry and not scattered

over the peninsula as indicated by Long & Rhamstine ( 1968), unless the "hybrids"

are progtMiy of a stabilized species of hybrid origin as proposed by the latter

authors.

Distinguishing characters of F. linearis include: usually narrow, linear leaves;

rather short, linear calyculate bracts; oblong-angular involucres; heads rather

small, with 5-8(-9) florets; throats of disc corollas tubular at base and abruptly

expanded distally to funnelform-campanulate. Long & Rhamstine (1968) re-

port that an extensive population of F. linearis was found growing with F. hidentis

on Malabar Cape, Brevard County, but with no indication of hybridization.

7. Flaveria sonorensis A. M. Powell, sp. nov. type: Mexico, Sonora, Agua

Caliente, N of Alamos, 2 Nov. 1939, //. S. Gentry 4852 (UC, holotype; DS,

MICH, NY, isotypes).

IIci])ae pcreniic's ad 1 m altac. Folia 6-14 cm louj^^a 0.3-1.5 cm lata glabra lincaria vcl

lanccolata marline spiniiloso-scnala. Capitula radiata aut discoidca, 5-7-flora; phyllaria 1-5.

Achamia 1.2-1.5 mm long. Chromosomatum numcrus n — 18.

Plants herbaceous perennials, to 1 m high; leaves barely connate, 6-14 cm

long, 0.3-1.5 cm wide, glabrous, linear or lanceolate, the margins serrate or

spinulose-serrate; capitulescences of flat-topped panicles with numerous heads in

each cluster; heads radiate and discoid; phyllaries (4-)5, linear; disc florets 5-7,

the corollas 2.5-3 mm long; achcnes 1.2-1,5 mm long, tlie ray achcnes slightly

longer than some disc achcnes, equal to others; pappus absent; chromosome

number, n = 18.

Watershed of the Rio Mayo, soutliern Sonora, short-tree forests of tropical

Sonora, often close to warm mineral springs, 160-1,000 m, and near Batopilas in

adjacent Chihuahua (Fig. 2).

Rephesentative Specimens: Mexico, chiuuahua: nrar Batopilas, Goldman 240 (CH,
NY, US). soNOHA: San Bernardo and vicinity, Argiwllcs 82 (LL, TEX, US). Salitral, Rio
Mayo, Gentry 1274 (F, GH, MICH, NY, TEX, UC). A^uas Calientes, Kuntze 23481 (NY,
UC). Rancho Salitral near San Bernardo, Martin 5 (ARIZ).
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This previously undescribed entity was discovered among borrowed speci-

mens of F. rohusta, which F. sonorensis resembles in capitulescence and floral

aspects. Flaveria sonoremis is delimited by its rather narrow spinulose-serrate or

serrate leaves, (4-) 5 linear phyllaries, 5-7 florets per head, and distribution. The
relationship of F. sonorensis is not clear, but its heads with five phyllaries suggest

that it may not belong with F. rohusta and the 3-phyllary line, even though these

species are of similar habit and distribution (Fig. 3). Instead, F. sonorensis may
be related to F. linearis^ a radiate species of the 5-phyllary line with a propensity

for coastal and inland distribution.

8. Flaveria angustifolia (Cav.) Pers., Syn. PI. 2: 489. 1807.

Milleria angustifolia Cav., Icon. Pi. 3: 12. 1794. type: Mexico, "Nova Ilispania/' (K, lecto-

type )

.

Flaveria iiitegrifoUa Mog. & Ses. in DC, Prodr. 5: 635. 1836, pro syn.

F. radicans Moy. & Scs, in DC, Prodr. 5: 635. 1836, pro syn.

F. data Klatt, Lcopoldina 23: 116. 1887. type: Mexico, Tehnacan, Lcihman 267 (not seen).

Plants herbaceous perennials, 0.5-1 m high, erect and spreading; leaves op-

posite, connate, the upper ones 8-12 cm long, 1-2.2 cm wide, glabrous, linear-

lanceolate, the margins serrulatc-spinose to minutely so, rarely entire; capit-

ulescence of corymbose panicles with numerous heads aggregated in dense

scorpioid clusters; heads radiate and discoid with a ray floret in most heads;

involucres 4.3-5 mm long, oblong-angular, the phyllaries 3-4, boat shaped, ob-

long and acute, usually with an outer phyllary enclosing the ray floret, the phyl-

lary shorter, broader, usually with a prominent, curved, swollen corky keel at

maturity, the 2 other main phyllaries, if mature, may be corky keeled on the

lower half, an inner 4th phyllary smaller, linear; calyculate bracts 2-3 mm long,

sublinear or subovate, somewhat cupped- and sickle-shaped; ray florets with the

ligulcs ( 1,5-) 2-3 mm long, linear-oblong, 2-3-toothed; disc florets 5-7, the

corollas 3-3.5 mm long, the tubes 1-1.3 mm long, moderately villous, the throats

1.5-1.7 mm long, the lower half tubular, the upper half expanded into a cam-

panulate shape, the lobes ca. 0.5 mm long, acute; anthers ca. 1.5 mm long; achenes

of the ray and disc florets the same size, (l-)1.5-2(-2.5) nun long, linear or nar-

rowly oblanceolate, rarely nearly obovate; pappus absent; chromosome number,

unknown.

Sandy or loamy soils in open fields and in sclerophyllous scrub, Puebla and

Oaxaca, to Mexico (Distrito Federal) and Guerrero (Fig. 3).

REPHiCSENTATIVE SPECl\rEN\S: MeXICO. DISTRITO FEDERAL: ChapultupcC, Scluiffcr 16 (Gil).

GUERRERO: Coyuca-Tiiiajas, Ilinton 5844 (K, MO, US), oaxaca: Ca. 1 mi N of Tainazula-

pan, King 2930 (DS, MICH, NY, TEX, UC, US). Ccrro Solo, 7 km NE of Tcpclmcmc de
Morelos, Cisnews 2419 (MICII). puerla: Puebla, King 2623 (i:)S, MICH, NY, TEX, UC,
US). Fields near Puebla, Pringle 4749 (GH, MICH, MO, NY, UC, US). Near Tehuacan,
Rose ir Hay 5871 (US).

Flaveria angustifolia is elosely related to F. pringlei and the taxa have often

been eonfused by superfieial examination of herbarium speeimens, but F. an-

gustifolia can be delimited easily by its radiate heads. Tlie species is also dis-

tinguished usually by its mostly sessile, linear-lanceolate leaves with serrulate-

spinulose margins, distally expanded throats of the disc corollas^ and corky-keeled
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phyllarics. Leaf measurements and observations in the descriptions of F. angusti-

folia and related slnubby species were taken from tlie upper portions of tlie

plants that were preserved as specimens.

9. Flavena pringlei Gandoger, Bull. Soc. Bot. Fr. 65: 42. 1918. typk: Mexico,

Puebla, fields at Tehuacan, 20 Dec. 1895, C. G. Prin^le 7369 (P? holotypc;

US, isotype).

Plants perennial herbs, shrubs with many erect stems from tlie base, or small

trees, 1-4 m high; leaves opposite, the lower leaves petioled (0.5-1 cm) and

barely connate, the upper leaves sessile and connate or short petioled, 7-13 cm
long, 1.5^.5 cm wide, glabrous, lanceolate-elliptic to broadly so or ovate, the

margins entire; capitulescence of corymbose panicles with numerous heads

densely aggregated in clusters; heads discoid, or rarely with a seemingly abortive

ray floret enclosed by the outer phyllary, the ligule erect and not extending from

the bract; involucres 4-5 mm long, tubulo-angular, the phyllaries 3-4, with 2

outer and 2 inner ones, the outer phyllaries boat shaped; calyculate bracts 1.5-3

mm long, subdeltoid, linear, rarely boat shaped; disc florets 7-9, the corollas

3-4 mm long, the tubes 1.5 mm long, sparsely villous or naked, the throats 1-1.5

mm long, funnchorm, the lobes ca. 1 mm long, acute; anthers 1.5-2 mm long;

achenes (1.2-) 1.5-2 mm long, linear or narrowly oblanceolate; pappus absent;

chromosome number, n = 18, 36.

Rather arid and at least sometimes gypseous habitats, scattc^red localities,

waste places, cultixated fields, roadsides, deciduous woods, in and near the

Tehuacan Valley, Puebla and Oaxaca, west to Guerrero (Fig. 3).

Ri!:i>ia:ENTATivE Specimens: Mexico, cueiuieho; 7 mi N of Cliilpancingo, Kiuf!; 4174 (F,

MICH, NY, UC, US). Ca. 35 km NNW of Cliilpancingo, McVaugh 22198 (DS, LL, MICH,
NY, TEX), oaxaca: 6 mi \\V of Ihiajuapan do Leon, Dillon 681 (LL, TEX). Ca. 7 mi N
of Iluajiiapan de Leon, Kin<^ 2532 (DS, MICH, TEX). 54 mi SE of Puebla-Oaxaca border,

King 6439 (MO, US). 30 mi XNW of Iluajuapan dc Leon, Turner P-SU (TEX), tuebla:
18-20 km NW of the Oaxaca-Pucbla border, Anderson ir Anderson 5647 (MICH). 5 mi SW
of Telmacan, Brecdiove 14188 (CAS, MICII, NY). 1 mi SE of Tehiiaean, Cronqidst 6 Sousa
10388 (NY). 16 mi S of Esp-ranza, Uartman ct (d, 3834 (LL). 3 mi N of tlie Oaxaca-Pne1)la

border, Khig 2534 (DS, MICH, TEX). S of IVtlaleingo, Longman 4152 (US). 5 km NW of

Petlaleingo, Rzedowski 28942 (MICH, TEX). 1 mi S of Rija, 16 mi S of the Morelos border,

Walker 72009 (NY).

On lu^rbarium sheets F. pringlei is readily distiuguislietl from the elosely re-

lated and niorpliologieally similar F. angustifolia by its diseoid beads. The former

species also differs by its usually broader, ovate leaves witli entire margins, disc

corollas with lunnelform throats, and somewhat thickly keeled outer phyllaries.

Abortive ray florets were seen in two collections of F. pringlei, the type collec-

tion and King 2533 (Puebla, near Petlaleingo). In certain heads the florets with

very small, erect ligules were found enclosed by an outer (shortest) phyllary,

not at all evident except by dissection. I believe that F. pringlei evolved from

the radiate F. angustifolia. The only instances of polyploidy (n — 36) known in

Flaveria were foimd in two collections of P. pringlei [Dillon 681; Uartman el ah

3S34). The kiiown distrilnitions of F. pringlei, F. angustifolia, and F. vaginata are
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somewhat overlapping (Fig. 3), and it is possible that hybridization has oc-

curred among the taxa.

10. Flaveria vaginata B. L. Robinson & Greenman, Proc. Amer. Acad. Arts 32;

48. 1896. TYPE: Mexico, Oaxaca, between Coixtlahnaca and Tamnznlapan,

2,300-2,600 m, 12 Nov. 1894, E. W, Nelson 1933 (GH, lectotype; K, isolecto-

type )

.

Plants shrubby perennials, ca. 1 m high, tlie stems several, erect, with short

grayish woolly pubescence especially on the peduncles; leaves opposite, sessile,

connate, often fascicled in the axils, 3-8 cm long, 0.2-0.6 cm wide, pale green,

rather densely short pubescent, linear-subulate, the margins entire, ciliated; syn-

florescence of corymbose-paniculate, hemispherical glomerules, with numerous

heads tightly aggregated in simulation of normal composite heads, the ligulate

heads mostly peripheral; heads radiate and discoid; involucres 3.5-4 mm long,

oblong-angular, the phyllaries 3 (-4), boat shaped, hyaline; calyculate bracts

1.5-3 mm long, ovate-orbicular or sickle shaped; ray florets with the ligules 2-A

mm long, oblong-elliptic, 2-3-toothed; disc florets 5-8, the corollas 3.2-3.5

mm long, the tubes ca. 1 mm long, moderately pubescent or naked, the throats ca.

1 mm long, the upper half expanded to a subcampanulate shape, the lobes ca.

0.5 mm k)ng, acute; anthers ca. 1.5 mm long; ray achenes ca, 2 mm long, the disc

achenes ca, 1.5 mm long, both linear or narrowly oblanceolate; pappus absent;

chromosome number, unknown.

Known only from the type collection and the one other specimen cited

(Fig. 3).

Repi^esentative Spkc:imex: Mexico, pufbi.A: 7 mi W of Izucar de Matamoros, King
2922 (DS, MICH, NY, TEX, UC, US).

The type specimens of F. va<!^inat(i are distinctive in the densely pubescent

upper herbage, sessile linear-subulate leaves, and heads aggregated into hemi-

spherical glomerules with peripheral radiate heads. The King 2922 collection

shows minor differences in the disc corollas but otherwise compares favorably

with the types. The species is closely related to F. angtistifoUa and F. pringJei of

the same general distribution.

The shrubby habit, rather thick leaves, and radiate heads of F. vaginata and

F, angtistifoUa suggest primitiveness in the 3-4-phyllary line of Pviebla-Oaxaca

species (Fig. 1), but the glomerulate heads ( synflorescence ) and C4 metabolism

of F. vaginata suggest a more derived lineage. In fact, it is from F. vaginata that

the C4 annual species (Fig. 1), all with radiate synflorescences, may be derived.

11. Flaveria tronquistii A. M. Powell, sp. nov. type: Mexico, Puebla, 6 mi

NW of Teotitlan and 33 mi SE of Tehuacan, 1,100 m, 22 Oct. 1965, A. cron-

quist & M. Sousa 10385 (NY, holotype; CAS, F, GH, KSC, MICH, TEX, US,

WIS, isotypes).

Frutex 1-1.7 m altiis. Folia 7-10 cm longa 0.3-1.5 cm lata, succulenta glabra linearis vcl

lanceolata pctiolis 0.6-1.3 cm loiigis. Capitula eradiata 7-fl()ra; pliyllaria 3. Achacnia 1.5-1.8

mm longa. Chromosomatum numcrus n ^ 18.
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Plants shrubs and small trees, 1-1.7 m high; leaves opposite, barely connate,

7-10 cm long, 0.3-1.5 cm wide, slightly succulent, glal)rous, linear or lanceolate,

the margins entire, the petioles 0.6-1.3 nun long; capitulescence of rather open,

corymbose, flat-topped panicles, with numerous heads rather loosely aggregated

in each cluster; heads discoid; involucres ca. 4 mm long, subcyUndrical-angular,

the phyllaries 3, boat sha^Dcd, obtuse; calyculate bracts linear, ca. 1 nun long;

disc florets 7, the corollas 3-3.5 mm long, the tul)es 1-1.2 mm long, the throats

1.2-1.5 mm long, tubular or slightly funnelform, the lobes 0.5-1 nun long, re-

flexed, lin(*ar; anthers ca. 1.5 mm long; achcncs 1.5-1.8 mm long, nearly linear or

narrowly oblanceolate; pappus absent; chromosome number, n — 18.

Rocky limestone (possibly gypseous) areas of the Tchuacan Valley, usually

in thorn-scrub vegetation, Puebla-Oaxaca, Mexico (Fig. 3).

Rkpukskntative Stecimens: Mexico, oaxaca: 8 km SE of Ti'otitlan, Cron(jnist 11240

(MO, US). puEBi^: 8 mi Sl^ of CoNcatlan, Anderson h Anderson 5341 (MICH). 5 mi SW
of Tehiiacan, Breedlovc 14189 (CAS, MICH, NY). Amatitlan, Miranda 2516 (CII). Teliua-

cdii, rurpus 5626 ( F, NY, UC, US).

Fhivcria cromjuistii is delimited from other species of the Tchuacan Valley

region by its subcylindrical discoid heads arranged in rather loose, llat-topped

corymbs, linear (or lanceolate) leaves, pubescent and indistinct tips of the style

branches, and barely funnelform throats of the disc corollas. The taxon perhaps

most closely resembles F. rohtisfa of Colima-Michoacan, but its shrubby habit,

semisucculent leaves, small heads, and distribution also suggest a relationship

with F. (ingustifolia and allies. Both F. cronquisiii and F, vaginata exhibit C.i

metabolism (Fig. 1) suggesting an ancestral connection on this basis, although

the radiate iilomerulelike inflorescence of F. vuiihuita is not at all like that of& t>

F. cronquislii.

The Miranda 2516 collection from Puebla is here assigned to F. cronquislii

although it is anomalous in the following characters: leaves broadly lanceolate,

longer (to 13 cm) and wider (to 3.2 cm); calyculate bracts ovate and obtuse;

florets 3; disc corolhis slightly shorter with tubular throats; style branches glabrous

with sharply defined tips; achenes smaller, 1.2-1.3 mm long.

The specific epithet of this nc^wly described species is intended to honor

Dr. Arthur Crouquist of the New York Botanical Garden who has collected the

species and other Flaverias, and who is widely recognized for his contributions

to the systematics of Astcraccae.

12. Flaveria robusta Rose, Contr. U.S. Natl. Herb. 1: 337. 1895. typk: Mexico,

Colima, 27-28 Feb. 1891, F. Palmer 1299 (GIT, lectotype; K, MO, NY, UC,

isolectotypes).

Plants perennial herbs or shrubs, (60-)10()-2(K) cm high, the stems essentially

glabrous; leaves opposite, connate or nearly so, 5-14 cm long, 0.8-3.4 cm wide.

somewhat fleshy, glabrous, lanceolate, lance-elliptic, linear-lanceolate, or linear,

the margins serrate or minutely so, or entire, the petioles 1-2.5 mm long;

capitulescence of rather open corymbose, flat-topped panicles with numerous

heads in each cluster; heads radiate and discoid; in\olucres ca. 3 mm long,



1978] POWELL—FLAV£RM 623

oblong-angular or subcylindrical, the phyllaries usually 3, boat shaped or linear;

calyculate bracts linear, ca. 1 mm long; ray florets with the ligules 2-2.5 mm long,

oblong-obovate, notched apically; disc florets usually 3, the corollas 2.5-3 mm long,

the tubes ca. 1 mm long, glabrous or sparsely glandular, the throats ca. 1.5 mm
long, funnelform, the lobes ca. 0.8 mm long, reflexed, linear; anthers 1-1.7 mm
long; achenes of the disc florets ca. 1.2 mm long, those of the ray florets ca. 1.5

mm long, subobovate or oblanceolate; pappus absent; chromosome number, n

18.

Gypsum and slate, sandy clay, deciduous woodland, or open rocky slopes,

often weedy at roadsides, or with cacti and bromeliads, 340-500 m, Colima and

adjacent Michoacan (Fig, 3),

Representative Speclmexs: Mexico, collma: 20 mi S of Colima, Alava 6 Cook 1693
(MICH, UC). Amieria, Jones 276 (US). Ca. 11 mi SSW of Colima, McVaugh i^ Koelz 1044
(LL, MICH, TEX). 10 mi SSW of Colima, McVaugh 15529 (MICH, US). 5-10 mi N of

Tecoman, Thompson h- Fields 321 (TEX), michoacan: Ca. 5 km SW of Coahuayana, Fed-
dema 2732 (CAS, MICH, TEX).

The large habit, small heads with three phyllaries and geographical con-

siderations suggest that F. robusta is related to F. angustifolia and allies, and

derived therefrom. The species is distinguished by its showy radiate heads ar-

ranged in rather open panicles, leaf shape and size, various floral characters, and

distribution.

13. Flaveria bidentis (L.) Kuntze, Rev. Gen. 3: 148. 1898.

Ethulia hidentis L., Mant. 110. 1767, type: "India? (LINN, not seen).

Eupatorium chilense Molina, Sagg. Chile 142. 1789.

Milleria chiloensis Juss., Gen. Pi. 187. 1789, pro syn.

Flaveria chilensis Juss.; J. F. GmeL, Syst. Nat. 2: 1269. 1791.

Milleria contrayerha Cav., Icon. 1: 2. 1791.

Vermifuga corymbosa Ruiz & Pavon, Syst. Veg. Fl. Per. 216. 1798.

Flaveria contrayerha Pers,, Syn. Pi. 2: 489. 1807.

F. capitata Juss.; Smith, in Rees, Cycl. 14: 1810. Flaveria no. 1.

F. honariensis DC, Prodr. 5: 635. 1836.

F. hidentis var. angustifolia Kuntze, Rev. Gen. 3: 148. 1898. type: South America, Argen-
tina, Cordoba (not seen).

Plants delicate or robust annuals, (15-)25-100 cm high, the stems often

purplish, sparsely-villous; leaves opposite, rather light green, 5-12 (-18) cm long,

1-2.5 (-7) cm wide, glabrous or densely short-pubescent, lanceolate-elliptic, ser-

rate or spinulose-serrate, the petioles of the main leaves 0.3-1.5 cm long, the bases

nearly connate, the blades of the upper leaves usually connate; capitulescence of

tightly aggregated heads in scorpioid cymes, the heads alternate on short axes;

heads obscurely radiate; involucres ca. 5 mm long, oblong and angular, the

phyllaries 3 (-4), concave and rounded or obtuse apically; calyculate bracts 1-2;

ray corollas short, 1-2 mm long, pale yellove, the ligule not or barely protruding

from the closed bracts, erect, ovate-oblique, acute, ca. 1 mm long or less; disc

florets (2-) 3-8, the corollas ca. 2.3 mm long, the tubes ca. 0.8 mm long, the

throat ca. 0.8 mm long, funnelform, the lobes ca. 0.5 mm long, acute; anthers ca.

1 mm long; achenes of the disc florets ca. 2 mm long, those of the ray florets ca.
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FiGUiiK 6. Distribution of Flaveria hidentis in South America.

2.5 mm long, larger, oblanceolate or subclavatc; pappus absent; chromosome

number, n = IS.

A weed in moist places on waste ground, near rivers, streams, and barrancas,

in fields, pastures, disturbed ground, near streets and sidewalks in towns, clay-

gravel, or sand, 250-2,800 m. South America (Fig. 6); ballast and waste ground
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Figure 7. Generalized distribution of Flaveria trinervia in North America, Central Amer-

ica, and the West Indies (dots); Old World distribution of F. trinervia not plotted; distribu-

tion of F. bidentis in the United States (squares).

near wharfs and the shore, southeastern Gulf Coast, United States (Fig. 7); a

weed in Great Britain, the West Indies, Egypt, and southern Africa.

Representative Specimens: Argentina, buenos aires: Saladillo, Cabrera 6426 (US).

CATAMARCA: Belcn, Cabrera 1195 (LL, TEX), chaco: Presidente de la Plaza, Malvarcz 862

(DS). CORDOBA: Cordoba, Huidobro 461 (US), corrientes: Salsidixs, Schwarz 9573 (TEX).
FORMOSA: Pileomayo River, Morel 8339 (US), jujuy: Humahuaca, Venturi 8773 (GH, US).

LA pampa: Catrilo, Furtuna s.n. (A), la rioja: Famatina, Paz s,n, (A, F, UC). mentdoza:

Godoy Cruz, Leal 8390 (A, UC). misiones: Apostoles, Huidobro 4699 (TEX), neuquex:

General Roca, Fischer 249 (F, GH, MO, NY, US), salta: Mira Flores, Huidobro 551 (US).

SAN JUAN: Jachal, Cuczzo 1920 (F). sax luis: San Martin, Varela 521 (F). Santiago del

ESTERO: Rio Salado, Job 1102 (NY), tucuman: Tucunian, Venturi 332 (A, US),

Bolivia, chuquisaca: La Loma, Espinosa 494 (F). cochabamba: Cochabamba, Bang

968 (F, GH, MO, NY, US), la paz: Rio Palca Valley, Julio 20 (US), santa cruz: Cabezas,

Teredo 396 (A), tarija: Tarija, Fiebri^ 2227 (GH).
Brazil, mato grosso: Corumba, Robert 786 (K).

Chile, atacama: Copiapo, Johnston 5000 (GH, US). Santiago: Santiago, Claude-

Joseph 2233 (US), tarapaca: Ariea, Jaffuel 1064 (GH). Valparaiso: Quillota, Bridges 491

(K).
Ecuador, imbabura: Between Ibarra and Salinas, Asplund 10449 (CAS, NY, US), loja:

Loja, Espinosa 494 (NY), manabi: Zapallo, Eggers 15704 (F, US).

Paraguay, boqueron: Gran Chaco, Pride s.n. (K). concepcion: Sierra de San Luis,

Kurtz 8551 (NY).
Peru, amazonas: Valley of Rio Utcubamba, Wurdack 2065 (F, US), apuiumac: Anda-

huaylas, Herrera 1486 (GH). aiu:quipa: Arequipa, Rose 18816 (US), cuzco: Bucs s.n, (F,
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GH). HUANuco: 5 km N of Huanuco, Camie ct ah 211 (ASU, OS, US), ica; lea, Lauder-
man 4023 (K). la LUiKiiTAD; Chicama Valley, Smith 16 (US), lima: San Lorenzo Island,

Anderson s.n. (US). Chosica, Grant 7407 (Gil), tacna: Near Tacna, Metcalf 30348 (GH,
MO, US).

United States, alauama: Mobile Co., Molir s.n. (US). Florida: Escambia Co., Pen-
sacola, Curtiss 6495 (DS, GH, K, MO, NY, UC, US). Hillsborough Co., Mullet Key, Long
1261 (DS). GEORGIA: Mcintosh Co., Durien, Biltmore? 6723 (US). Glynn Co., Brunswick,
Harper 1521 (F, GH, MO, NY, US).

GuKAT BiUTAiN. Gloucester, Sandwith 5744 (K).

Antigua, Box 1022 (F, MO, UC, US).
CunA, Wright SM, (K).
Dominican Repudlic. Barahona, Liogier 18314 (NY, US).
Puerto Rico, mayaguez: Guanica, Liogier 10436 (NY).
Botswana. 5 mi S of Palapye, Leacli ir Noel 268 (K).
Egypt. Ffund 1586 (US).
Ethiopia. Pappi 2193 (F).
Rhodesia. Wild 2784 (K).
Lesotho. Clirhaiulan 717 (K).
South Afrk:a. natal: Zululand, Ward 2451 (K). transvaal: Pretoria, Strey 3095 (A).
South West Africa. Meyer 1115 (UC).
Swaziland. Compton 40919 (K).

The weedy species Flaveria hidentis is widespread and well established in

Sonth America, and probably should be regarded as native to that country. In

floral structure F. hidentis is perhaps least advanced of the annual species. The
capitulcscencc is somewhat scorpioid, but contracted, as though it were derived

from F. angust ifalia. Flaveria hidentis also is characterized by pubescent stems,

lanceolate-elliptic, bluish green leaves (thinner in texture than in F. trinervia),

3 (-4) phyllaries, 2-8 florets per head, and reduced ray corollas.

Flaveria hidentis perhaps evolved as an annual C4 prototype in Mexico from

the perennial F. vaginata (C4) line (Fig. 1), and reached South America as a

self-compatible colonizer during the Pliocene or Pleistocene, a time much other

bicontinental distribution was taking place (Raven, 1963). The species then

must have flourished in South America, subsequently spreading as a weed to

other parts of the world. Some specimens of F. hidentis from the West Indies

and other areas are smaller, thinner plants with narrow leaves and more lax

capitulescences, but these are seemingly ecological variances without taxonomic

significance. The taxon is related to F. cainpestris and F. trinervia.

14. Flaveria campestris
J.

R. Jolmston, Proc. Amer. Acad. Arts 39: 287. 1903.

type: United States, Missouri, near Courtney, 10 Sep. 1890, B. F, Bush 51

(US, lectotype).

Flaveria angusiifolia A. Gray, Mem. Amer. Acad. Arts, n.s., 4: 88. 1849. Hyponym., Coult.,

Contr. U.S. Natl. Herb. 2: 234. 1892, non F. angustifolia Pers. 1807.

Plants delicate or robust annuals, 18-70 cm high, the stems mostly erect,

often purplish, glabrous except tufted-pubescent in the axils; leaves opposite,

barely connate, 3-9 cm long, 0.6-2.2 cm wide, glabrous, lanceolate or hnear-

lanceolate, the margins serrate to weakly so, or spinulose-serrate; capitulescence

of tightly aggregated heads in subglomerules; heads radiate or discoid, the radiate

heads peripheral; involucres 6-7 mm long, urceolate or oblong, angular, the

phyllaries 3, boat shaped, keeled, elliptic, obovate or oblong-obovate, acute;



1978] POWELL^FLAV£K/A 627

calyculate bracts 2, 1-3 mm long, unequal, linear-lanceolate; ray florets with the

ligules yellow, 1.5-2.5 mm long, ovate, notched; disc florets 5-6 (-8), the corollas

2.5-3.5 mm long, the tubes 0.8-1.3 mm long, the throats 1.2-1.7 mm long, funnel-

form, the lobes 0.5-0.8 mm long, acute; anthers 1-1.5 mm long; achencs 2.8-3.6

mm long, those of the ray florets noticeably larger and longer by ca. 0.2 mm,

oblanceolate, linear, or oblong; pappus absent; chromosome number, n = 18 (9).

Seemingly always in saline soils, at the margins of lakes, ponds, streams, in

flood plains, or in disturbed pastures, 1,000-1,600 m, Missouri southwest to Kansas,

Colorado, New Mexico, and to Arizona, and south of Oklahoma and north

Texas (Fig. 2).

WinsRepresentative Speclniexs: United States. Arizona:

low, Crutchfield 912 (LL). Colorado: Bent Co., Las Animas, Osterhout 4138 (NY). Mesa

Co., Crand Junction, Cowen 2903 (MO, NY, US). Otero Co., E of Lajunta, Drouet ct al

4073 (F). Prowers Co., 4 mi W of Lamar, Lindstrom 1660 (KSC). Pueblo Co., Lake Min-

nequa near Pueblo, Myers s.n, (F). Kansas: Barber Co., Medicine Lodge, Smyth 292 (NY,

US). Barton Co., Pawnee Rock, Lowell 45 (GH). Clark Co., Hitchcock s,n. (KSC). Edwards

Co., Hitchcock 5.n. (KSC). Finney Co., 0.5 mi S of Garden City, McGregor 2183 (KSC).

Gray Co., Hitchcock s.n. (KSC). Hamilton Co., S of Kendall, Gates 16091 (KSC, WIS).

Kearney Co., S of Lakin, Anderson 2585 (DS, FSU). Kiowa Co., near Belvidere, Ward s.n.

(GH, US). Marion Co., Norton s,n. (KSC). Meade Co., below Lake Larrabee, Horr 3659

(US). Reno Co., near Sylvia, Brownlee s.n. (KSC). Rice Co., Sterling, Anderson 2810 (FSU).

Sedgwick Co., Wichita, Smyth 735 (NY). Seward Co., Cimarron River bottom, Gates 16245

(KSC). Shawnee Co., Topeka, Smyth s.n. (KSC). Stafford Co., 6 mi E of Hudson, McGregor

13692 (F, NY). Wyandotte Co., Argentine, MacKensie 1307 (K, KSC, MO, NY). Missoum:

Jackson Co., Courtney, Bush 8190 (GH, NY, US). Marion Co., Hannibal, Davis 3249 (MO).
new MEXICO: Bernalillo Co., alcmg tlie Rio Grande, Palmer 31131 (GH). Chaves Co., Lake

Van, 1.4 mi SE of Dexter, Pinkava et al 3092 (ASU). Colfax Co., Cimarron River, Fendler

536 (GH, K, MO, UC). Dona Ana Co., 9 mi N of Las Cruces, Munz 13271 (LL, TEX, UC).

Eddy Co., Carlsbad, McKechnie 553 (MO). Guadalupe Co., Santa Rosa, DiUmer 8479 (NMU).

Sandoval Co., Bernalillo, Arsene 19440 {¥, LL, TEX, US). Socorro Co., Rio Grande bottom,

Ferris 1176 (DS). Valencia Co., near Belen, Anderson 3229 (FSU). Oklahoma: Alfalfa Co.,

Carleton 505 (US). Beckham Co., near Sayre, Goodman 2352 (CAS, MO, NY). Blaine Co.,

3 mi W of Watonga, Waterfall 2386 ( GH, NY). Canadian Co., flood plain of the Canadian

Waterfall Norman, Emvig 526 (US). Ellis Co., near

Shattuck, Stevens 2722 (GH). Harmon Co., near HoUis, Stevens 1113 (DS, GH, NY). Harper

Co., 20 mi E of Buffalo, Smith 123 (TEX). Woods Co., near Alva, Stevens 2808 (DS, GH,
MO, US). Woodward Co., Woodward, Locke 54 (US), texas: Bailey Co., Coyote Lake,

Ferris ir Duncan 3463 (CAS, DS, NY). Baylor Co., Seymore, Reverchon 506 (NY, US). Chil-

dress Co. (TEX). Culberson Co., Rustler Springs, Cory 2763 (GH). Dallam Co., Mustang

Spring, Havard 13 (NY, US). Donley Co., Lelia Lake, Whitehouse 17260 (GA, MICH, NY,

UC). Garza Co., Post, Pahjier 14574 (MO). Hemphill Co., Canadian River, Rowell 5838

(TEX). Hockley Co., Ham,s 47 (US). Howard Co., near Big Spring, Reverchon 13 (GH).
Hutchinson Co., Canadian River breaks, Drake 173 (TEX). Lubbock Co., near Lubbock,

Reed 3145 (US). Motley Co., Roaring Springs, Cory 16097 (TEX). Wheeler Co.,

Tha >) . UTAH

:

Welsh ir

WIS

Flaveria campestris is characterized by its annual habit, linear-lanceolate

leaves with serrate or spinulosc-serrate margins, contracted but not completely

glomerulate capitulescence, 3-keeled phyllaries, 5-6 (-8) florets per head, and

distribution. The larger heads, less contracted capitulescence, and habit of

F. campestris suggest that the taxon might have originated as an early, north-

migrating offshoot of F. bidentis.
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The localized distribution of F. campestriSy restricted by saline and at least

seasonally wet conditions, evidently fluctuates considerably from year to year. In

Kansas, Anderson (1972) was not al>le to recollect from an exact site after six

years. I have visited numerous precise localities of previous collections without

finding the plants. In 1928 F. campcstris was collected at Rustler Springs {Cory

2763), a permanently wet site in the gypsum plains of Culberson Co., Texas.

When I visited the site in 1976, both F. trinervia and F. chloraefolia were abun-

dant, but F. campcstris was absent.

15. Flaveria trinervia (Spreng.) C. Mohr, Contr. U.S. Natl. Herb. 6: 810. 1901.

TYPE: Botanical Garden, Halle, cultivated (not seen).

Oedera trinervia Spreng., Bot. Card, liallc 63. 1800.

Brotera contratjcrha Sprrng., J. Bot. Schrad. 1800. pi 5. 1801, non Flaveria contraycrha Pcrs.,

1807.

Nauenhergia trinervata Willd., Sp. Pi. 3: 2393. 1804.

Brotera trinervata Peis., Syn. Pi. 2: 498. 1807.

Flaveria repancia Lag., Gen. & Sp. Nov. 33. 1816. type: Mexico (not seen).
Brotera sprengeJii Cass,, Diet. Sci. Nat. 34: 306. 1825.

Flaveria trinervata Baillon, Hist. Pi. 55. 1882.

Plants delicate or robust annuals, 15-80 cm to more than 2 m high and nearly

as broad, the stems often purplish, essentially glabrous; leaves opposite, 3-15

cm long, ( 0.7- ) 1-4 cm wide, essentially glabrous, lanceolate, oblanccolate, to

elliptic or subovate, the margins serrate, serrate-dentate, or spinulose-serrate, the

petioles of the main leaves 1-2 cm long, the petiole bases nearly connate, the

blades of the upper leaves usually connate; capitulescence of glomerulelike,

tightly clustered secondary heads, 1-2.5 cm wide, sessile, axillary, subtended by
smaller cauline leaves; receptacles of glomerules with long, slender, membranous,
chaff like setae; heads radiate or discoid, the florets usually 1, rarely 2; radiate

heads mostly peripheral in glomerules; involucres 3.8-4.5 mm long, oblong and

cylindrical or angular, the phyllaries usually 2, concave and rounded apically,

closely investing and falling with mature achencs; ray corollas short, ca. 1.5 mm
long, seemingly vestigial, pale yellow or whitish, the ligule barely protruding

from the closed bracts, the ligule oblique or suborbicular, 0.5-1 mm long; disc

corollas 2-2.5 mm long, the tubes 0.5-1.4 mm long, pubescent, the throats,

0.5-0.8 mm long, pubescent, campanulate, the lobes ca. 1 mm, acute; anthers ca.

1 mm long; achenes 2-2.6 mm long, oblanccolate or subclavate, the ray achencs

longt^r; pappus absent; chromosome number, n = 18.

A weedy species even more widespread than F. hidentis, in a variety of habi-

tats, usually saline, gypseous, and disturbed, usually near ephemeral or permanent

water sources; throughout most of Mexico; Texas to Arizona in the United States,

and other scattered localities, including Hawaii; Central America, British Hon-
duras; Brazil, Ecuador, Peru, and Venezuela of South America, seemingly not

in competition with F. hidentis; West Indies (Fig. 7); Africa; India; Middle

East.

Representative Specimens: Nfi-xico. aguascamextes: Aguascaliontes, McVaugh ir

Rzedowski A-.n, (MICH, MO), campeciie: Chanipoton, King 6855 (MO, US), chtapas:
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Near Soyatitan, Ton 3138 (MICH, NY), chihuahua: 3 mi W of Camargo, Powell ir Tomb
2658 (TEX, US), coahuila: 4 mi N of Monclova, Fhjr 239 (TEX), distrito federal: San

Angel, Smyth 91 (US), durango: Vicinity of Durango, Palmer 481 (MO, NY, UC, US).

GUANAJUATO: Near San Miguel Allende, Kenoyer 2173 (GH). Guerrero: Coyuca, Hinton

7284 (GH, K, NHCH, NY, UC). hidal(;o: Near Ixmiquilpan, Quintero 2832 (DS, MICH,
TEX). JALISCO; 4.5 mi W of JuanacatUm, McVaugh 22089 (LL, MICH, NY, TEX), more-

Los: 10 mi NW of Cuantla, Lyons 147 (MICH), nuevo leon: Laguna de Labradores, Chase

7707 (ARIZ, F, GH, MICH, MO, NY), o.axaca: 1 mi N of Tamazulapan, King 2937 (DS,

MICH, NY, TEX, UC, US), queretaro: Cerro de las Campanas, Arsene 10063 (F, MO, US).

SAN LUIS POTOsi: Matehuala, Shreve 8703 (ARIZ, MICH), sonora: Magdalena, Drouet ir

Richards 3799 (F). tamaulipas: Vicinity Tampico, Palmer 57 (CAS, F, GH, MO, NY, US).

tlaxcala: Hueyotlipan, Nicolas s.n. (GH). verac:ruz: Veracruz, Mullcr 150 (NY). Yuca-

tan: Progreso, Millspaugji 1653 (F). zacatecas; Hacienda de Cedros, Lloyd 168 (US).

United States. Arizona: Greenlee Co., Duncan, Davidson 391 (GH). Florida: Dade
Co., Miami, Biirch 54 (GH). Hawaii: Oahu, Eghr 37-232 (LL, UC, US). Massachusetts:

Middlesex Co., Fletcher s.n. (GH). Missouri: St. Louis Co., Sherff 797 (F). new Mexico:

Chaves Co., 20 mi S of Roswell, Earle ir FmyIc 304 (K, MO, NMSU, NY, US), texas: Cul-

berson Co., 25 mi W of Orla, Powell 2221 (TEX).

Belize, belize: Lundell 1884 (MICH, TEX, US).
Brazil, goias: Brasilia, Riedel 938 (K),

Ecuador. Eggcrs 15704 (K).

Peru. cara\^li: Near Lima, Ihitchiuson 1293 (UC).
Venezuela, distrito federal: Near Caracas, Alston 5247 ( NY, US )

.

Bahama Islands. Great Inagiia Island, Dunbar 135 (A).

Cuba, la habana: Near Havana, Curtiss 545 (F, GH, MO, NY, US).
Jamaica. Rose Hall, Proctor 35286 (MO).
Puerto Rico. Liogier 10883 (GH, US).
Ethiopia. Harar, Burger 1313 (US).
Kenya. Kisumu, Tweedie 2358 (K).

Rhodesia. Salisbury, Whellaii 1845 (K).

Somalia. Northwest, GilleU 4552 (K).

Tanzania. Zanzibar, Vaughan 1707 (K).

Zambia. Monze, Fanshawe 6873 (K).

Mascarene Islands. Mauritius, Collector (K).

India. Tamil Nadu, Gamble 16429 (K).

Iraq. Baghdad, Agnew 1867 (K).

Saudi Arabia. Smith ir Lavranos 33 (K).

Yemen. Woodford i (K).

Flaveria trinervia is perhaps the most derived species in the genus, along with

the closely related F. aiistralasica, in that many of the floral features are reduced

from those which characterize the supposedly ancestral F. bidentis lineage. In

F. trinervia, and F. australasica, the heads are very tightly aggregated into axillary

glomerules, obviously in Flaveria a type of reduced capitulescence. Additionally

the phyllaries are reduced to 2, there are l(-2) florets per head, and the ligules

are usually less than 1 mm long.

16. Flaveria australasica Hook., in Mitchell's J. Exped. Trop. Australia. 118.

1848. type: Austraha, Banks of Balook, subtropical New Holland, 6 Apr.

1846, r. L. Mitchell 100 (K, lectotype).

Plants delicate or robust annuals, b5-80 cm to more than 2 m high, essentially

glabrous; leaves opposite, 2-10 cm long, 0.4-1.3 cm wide, lanceolate, the margins

serrate, serrate-dentate, or spinulose-serrate; capitulescence of axillary glomerules;

receptacles of glomerules with long, slender, membranous, chaffUke setae; heads

radiate or di.scoid, florets usually 1, rarely 2; involucres 3.8-5 mm long, the phyl-
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closed

5-4bracts, 0.5-1 mm long; disc corollas 2-2.5 mm long; achenes (2.3-) 2

long; chromosome number, n = 18.

Often in saline conditions, near rivers, streams, drainage canals, cultivated

areas, or in coastal dune sand, Australia; distribution not mapped; flowering

April-September.

Representative Spectmexs; Australia, new south wales: 50 mi N of Broken Hill,

Norris 2478 (NY). Mt. Browne, Prayer 20833 (CAS), northern territory: E of Mataranks,
Blake 17512 (K). Victoria River, Mueller s,n. (GH, K). Brickerton Island, Specht 536 (US).
QUEENSLAND: 10 mi SE of Roma, Johnson 2073 (K). Darling Downs, Norman sju (K).
SOUTH AUSTRALIA: Flinders Range, Koch sm. (K). west australl\: Ashburton River, Mor-
risen s,n. (K). Kimberly District, Mueller sju (NY). Monte Bello Island, Purnj 4 (K). Gas-
coyne Jnct., Turner 5404 (TEX).

Flaveria australasica is exceedingly close to F. trinervia and probably is

of only recent derivation from an Australian founder of the latter species. The
taxa are so similar moi-phologically that when attempting to identify herbarium

specimens, reference to distribution is often the most reliable method. In fact, it

might be acceptable to recognize the Australian population as a variety of F.

trinervia. Living greenhouse specimens of F. australasica^ however, are readily

distinguished from F. trinervia by their taller, more slender habit and narrower,

lanceolate leaves. The Australian plants also exhibit slightly longer involucres,

somewhat thicker phyllaries, slightly larger disc corollas, and longer achenes.

17. Flaveria palmeri J. R. Johnston, Proc. Amer. Acad. Arts 39; 290. 1903,

TYPE: Mexico, Coahuila, San Lorenzo de Laguna, 94-114 km SW of Parras,

1-10 May 1880, E. Palmer 684 (GH, holotype; F, K, NY (2), US, isotypes).

Plants dehcate or robust annuals (5-) 10-75 cm high, to 0.5-1 m wide,

glabrous or sparsely pilose, or tufted, especially in the axils; leaves opposite,

often appearing whorled, 3-8 cm long, 0.4-1.4 cm wide, essentially glabrous,

lanceolate to broadly so, or linear, weakly serrate, sessile or subsessile; capitu-

lescencc of tightly aggregated heads extended alternately on very short, modified

peduncles giving a subscorpioid effect; heads radiate or discoid, the radiate

heads mostly peripheral; involucres 4-5 mm long, 1-2 mm wide, cylindrical to

suboblong and somewhat flattened or angular, the phyllaries 3 (-4), ovate-lanceo-

late or elliptic, boat shaped, the apex minutely lacerate, rounded or obtuse;

calyculate bracts 1-2 linear, ca. 2 mm long; ray florets with the ligules yellow,

ca. 2 mm long, ovate to orbicular, notched; disc florets (3-) 5-8, the corollas

2.5-3 mm long, the tubes 0.8-1 mm long, the throats 1.2-1.5 mm long, narrowly

funnelform, 0.4-0.5 mm long, acute; anthers ca. 1.8 mm long; achenes (1.7-)

2-2.5 (-2.8) mm long, those of the ray florets longer (by 0.5 mm), narrowly

oblanceolate to linear; pappus absent; chromosome number, n = 18,

Gypsum flats and knolls, or clay-loam soils probably with dilute gypsum,
bolsons near lagunas, distributed areas near roads and fields, mostly in south-

central Coahuila (Fig. 2).

Representative Specimens: Mexico, coahuila: 76.3 mi W of Cuatro Cienegas, Bacon
b Leverich 1168 (TEX). 3 mi E of Toneon, Fisher 44151 (CAS, GH, MO, NY). Near Matri-
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monio Sta., Johnston 9373 (GH, LL, TEX). Rancho Acatita, McGill 6 Keil 8054 (ASU).
Puerto Salada, Pinkava et al 5439 (ASU). Just SW of Cuatro Cienegas, Powell ir Tomb 2621

(TEX, US). 39 mi N of San Pedro, Powell ir Tomh 2611 (TEX, US). Just N of Matamoros,

Sikes et al 838 (TEX, US). 15 mi E of Cuatro Cienegas, Sikes et al 851 (TEX, US). Laguna
del Rey, Stewart ir Santos 3021 (CH). 25 mi W of El Oro, White 2020 (ARIZ, GH, MICH,
US). 25 mi E of Americanos, Wtjnd 755 (ARIZ, GH, K, US), nuevo leon: Monterrey, Ar-

sene 10090 (US).

The distinctive annual, F. palmeri, a C4 species commonly found between

Torreon and Cuatro Cienegas, Coahuila, is probably an early offshoot of the

F. hidentis line. In overall morphology, phyllary number, and floret number,

F. palmeri is similar to F. hidentis and F. campestriSy but the former species dif-

fers in its self-incompatibility, usually narrower leaves, more open capitulescence,

and in several floral traits. Flaveria palmeri is most closely related to F, inter-

media. Both F. trinervia and F. chloraefolia occur sporadically within the range

of F. palmeri, but these taxa are evidently ecologically and reproductively isolated.

18. Flaveria intermedia J.
R. Johnston, Proc. Amer. Acad. Arts 39: 287. 1903.

type: Mexico, Durango, plains near Yermo, 17 Oct. 1896, C. G. Pringle 7359

(GH, holotype; F, US, isotypes).

Plants erect amiuals, 16-25 cm high, glabrous or sparsely pilose, tufted in

the axils; leaves opposite, sessile, 2-4 cm long, 2-4.5 mm wide, essentially

glabrous, lanceolate or linear, weakly serrate; capitulescence of tightly aggregated

heads, giving a subcorymbose effect; heads radiate or discoid; involucre ca.

4 mm long, oblong-angular, the phyllaries 3, ovate-elliptic; ray florets with the

ligulcs 1.5-2 mm long, ovate-elliptic, notched or acute; disc florets 5, the corollas

2-2.9 mm long, the tubes ca. 1 mm long, the throats ca. 1 mm long, tubular below,

abruptly expanding to broadly funnelform or campanulate above, the lobes acute;

achenes of the disc florets ca, 2 mm long, the ray achenes 2.8-3 mm long, nar-

rowly oblanceolate to linear; pappus absent; chromosome number, unknown.

Known only from the type locality (Fig. 2).

Flaveria intermedia is exceedingly close to F. palmeri and the two might

eventually be considered as conspecific. Here I have retained F. intermedia as

a species because it is known only from the disjunct type locality, and because

several minor character differences are exhibited in the collection. In describing

both F. intermedia and F. palmeri, Johnston (1903) failed to note their close

relationship. Flaveria intermedia differs from F. palmeri in the following traits:

usually smaller habit; usually smaller leaves; shorter phyllaries; shorter ligules,

acute or notched at the apex; shorter achenes; and perhaps most conspicuously,

the basally tubular disc corollas are expanded distally to a broadly tubular-

campanulate throat. During field studies I was not able to relocate F. intermedia

in the type locality vicinity, and it is possible that the plant is no longer extant.

19. Flaveria anomal 178. 1892.

TYI Mexico, San Luis Potosi, plains, Vanegas, Sept 1890, C. G. Pringle

GH, lectotvpe; F, isolectotype). San Luis Potosi, in route from San
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Luis Potosi to San Antonio, Texas, Ang. 1878, C. C. Parry 500 (F, GH,
MICH, NY, syntypes).

Plants delicate or robnst annuals, (6-) 15-75 cm high, to 0.5-1 mm wide, the

stems rather lax or densely clumped, often puiplish, essentially glal)rous except

with tufted hairs in the axils; leaves opposite, sessile, 3.5-10 cm long, 0.2-1 cm
wide, glabrous, linear, lanceolate, or oblanceolate, the margins entire and sub-

undulate or weakly serrate; capitulescence of tightly aggregated heads, with

several clusters exhibiting a corymbose effect, the central heads discoid, the

peripheral heads uniligulate, giving the effect of a single radiate, composite

head; involucres 2.5-4.5 mm long, including the beaked apices, tlie phyllaries

2-3(-4), boat shaped and beaked, at maturity one or all swollen and corky below

the beaks, the gil^bous phyllaries also often winged, each phyllary enclosing an

achene or not, the whole involucre closely investing and falling with the achenes;

ray florets with the ligules 3.5-5 mm long, 2-3 nun wide, elliptical, rounded or

euKU'ginate at the apices; disc florets usually 1, often 2, rarely 3, the corollas 2.5-

3 mm long, the tubes ca. 1 mm long, the throats 1-1.2 mm long, abruptly ex-

panded into a funnelform campanulate shape, the lobes ca. 0.5 mm long, acute;

anthers ca. 1.2 mm long; achenes 1.3-2.2 mm long, those of tlie ray florets larger

and longer by 0.2-0.4 mm, narrowly oblanceolate to linear; pappus absent; chro-

mosome number, n = 18.

High gypsum plains, often in disturbed sites, desert scrub or pine forests,

1,500-2,100 m, southern Coahuila south to Zacatecas and San Luis Potosi, east

to Tamaulipas where plants may occur at 50 m elevation (Fig. 2).

REriiESENTATiVE SPECIMENS: Mexico. COAHUILA: 6 mi N of La Ventura, Johnston 7617

(CAS, C;il). 26.5 mi N of Concepcion del Oro, Potvell ir Tomh 2599 (TEX, US), nuevo
LEON: 8 mi S of Caleana, Correll ir JoJinston 19S67 (TEX). 7.5 mi S of San Roberto Jnet.,

Powell 6 Tomh 2559 (TEX, US). 34.4 mi S of San Roberto Jnct., Powell ir Tomh 2566 (TEX,
US). 40 mi N of Matehuala, Waterfall 15757 (F). san luis potosi: 9 mi NW of Ciudad
Maiz, Graham 6 Johnston 4473 (TEX). 1 mi N of Matehuala, Powell h Tomh 256S (TEX,
US). Presa de Guadalupe, Rzedowski 6755 (MICH). Near Salado, Shreve 9354 (ARIZ, GH,
MICH, UC). tamaulipas: 0.5 mi S of Santander Jimenez, Graham i^ Johnston 4818 (MICH,
TEX). 4 mi S of Jaumave, Stanford et al. 2227 (CAS, DS, MICH, NY, UC, US), zacatecas:

8.5 mi NE of Concepcion del Oro, Powell ir Tomh 2594 (TEX, US). Sierra Ilennosa, SJireve

8591 (ARIZ, MICH, US).

The most distinctive features of F. ajiomala include the boat-shaped, beaked

phyllaries which at maturity may become swollen and corky basally, closely in-

vesting and falling with the fruit; usually l(-3) flower per head. Also, in F.

anomala the radiate heads (each with a conspicuous ligule) have peripheral

arrangemcMit in the capitulescence clusters, and more than any other Flaveria

thus display the effect of a typical radiate composite head.

Flaveria anomala and its related species F. ramosissima are the only annual

taxa of the genus with C^ metabolism. The morphologies of these species sug-

gest that they are of ancestry similar to that of the C4 annual species, which means
that F. anomala and F. ramosissima were perhaps derived from the C3 F. angusti-

folia line (Fig. 1).

The weedy F. trinervia grows intermixed with F. anomala throughout much
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of its range, but without any apparent hybridization. Experimental data (Table

1) suggest that the two distinct taxa are reproductively isolated. The ranges of

F. anomala and F. palmeri are proximal but spatially isolated (Fig. 2) at present.

Experimental data (Table 1) indicate that the F. anomala and F, palmeri are so

strongly isolated reproductively that hybridization could not succeed if future

distributional changes should bring them into contact. Indeed, the two contiguous

annual species probably evolved strong reproductive barriers in response to

characteristic r-selection strategy (Gadgil & Solbrig, 1972).

20. Flaveria ramosissima Klatt, Leopoldina 23; 146. 1887. type: Mexico,

Puebla, Tehuacan, Liebmunn 456 (K, lectotype; GH, isolectotype, fragment).

Liebmunn 457 (K, US, paratypes, on the sheet with Liebmann 456).

F. angustifolia Schultz Bii). ex Klatt var. ramosissima Klatt, Leopoldina 23: 146. 1887.

Plants annual, 12-50 cm high, erect, the stems diffuse, often purplish, glabrate

to sparsely hairy below, becoming sparsely villous above; leaves opposite, connate,

2.5-5 cm long, 0.2-0.6 cm wide, glabrous, linear or linear-lanceolate, entire or

minutely serrate; capitulescence of numerous heads rather tightly aggregated in

subscorpioid, corymbiform clusters; heads radiate or discoid; involucres ca.

3 mm long, angular-urceolate, the phyllaries 5, oblong-ovate or boat shaped;

calyculate bract 1, linear, ca. 1 mm long; ray florets with the ligules ca. 3 mm
long, 1.5-2 mm wide, oblong-orbicular; disc florets 5-8 (-10), the corollas ca. 2

mm long, the tubes 0.6-0.7 mm long, the throats 0.7-0.9 mm long, funnelform,

the lobes ca. 0.5 mm long, acute; anthers ca. 1 mm long; ray achenes 1.3-1.5 mm
long, the disc achenes ca. 1 mm long, oblanceolate or linear; pappus absent;

chromosome number, n — 18.

Sandy-clay bottoms, along dry washes, fields and roadsides, possibly in

gypseous soils, thorn-scrub vegetation, 800-1,700 m, Tehuacan Valley area,

Puebla and Oaxaca, Mexico (Fig. 3).

Representative Specimens: Mexico, oaxaca : 12 km SSE of Teotitlan, Cronquist

11235 (MO, US), puebla: 8 mi SE of Coxcatlan, Anderson ir Anderson 5340 (MICH). 2.5

mi NW of Teotitlan, Cronquist ^ Sousa 10381 (CAS, GH, MICH, NY, TEX, US). Tehuacan,

Matuda 32279 (US).

This annual species is characterized by its diffuse, low branching habit, nar-

row leaves, rather open, somewhat scorpioid capitulescence, showy radiate heads

with ligules 3 mm long, small achenes and disc corollas, and distribution.

Flaveria ramosissima probably has affinity with the F. angustifolia line, but

seems more closely related to F. anomala, also a C3 species.

21. Flaveria mcdougallii Theroux, Pinkava & Keil, Madrono 24: 13. 1977.

TYPE: United States, Arizona, Mohave Co., Grand Canyon National Park,

Cove Canyon (174.2 mi below Lee's Ferry), 27 Jan. 1976, M, E. Theroux

1675 (US, holotype; ARIZ, ASC, ASU, DES, GCNP, GH, MNA, NY, RSA,

SRSU, TEX, UC, isotypes).

Plants suffrutescent, ca. 50 cm high, the stems erect, glabrous; leaves opposite,

weakly connate basally, 5-11 cm long, 2-7 mm wide, glabrous, linear-lanceolate.
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the margins entire; capitulescence corymbose, with the heads arranged in several

small clusters; heads discoid; involucres turbinate, ca. 3 mm long, the phyllaries

2-6, oblong, 2-3 mm long, ca. 0.7 mm wide; calyculate bracts 1-2 mm long; disc

florets 2-6, the corollas 3.5 mm long, exserted conspicuously from tlic involucre,

the tubes ca. 1 mm long, the throats 1.5 mm long, the lobes ca. 1 mm long;

achenes ca. 1.5 mm long, linear; pappus a crown of fringed scales, ca. 0.3 mm long;

chromosome number, n = 18.

Known only from near saline springs at the mouths of two remote tributary

canyons in the Grand Canyon (Theroux et al., 1977), (Fig. 2).

Pakatyfes: United States, ari/ona: Coconino Co., Grand Canyon National Park,

Matkataniiba Canyon (148.8 mi below Lees Ferry), 1 Oct. 1975, M. E, Theroux 1519 (MNA).
Mohave Co., Grand Canyon National Park, Cove Canyon, 5 Oct. 1975, M. £. Theroux 1567
(MNA).

Flaveria nicdougaUii was thorouglily discussed by Theroux ct al. (1977).

The delimitiug characters of this species include: linear leaves with entire mar-

gins; 2-6 phyllaries; discoid heads with 2-6 florets; glabrous corollas; achenes

with (or without) double hairs; pappus crown of scales; and distribution. The

morphological and experimental data accumulated so far suggest that F, mc-

dougaUii might well stand alone as a monotypic genus (see Hybridizations). For

the present, however, I prefer to retain the species in Flaveria while additional

studies are conducted, particularly crosses with additional species of Flaveria,

EXCLUDED SPECIES

For a list of excluded species see Rydberg, 1915.
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CHROMOSOME NUMBERS OF TROPICAL AMERICAN
GRASSES (GRAMINEAE): 5 1,2

Gerrit Davidse'^ and Richard W. Pohl^

Abstract

Chromosome numbers and meiotic behavior are reported in 101 collections of grasses

representing 42 genera and 85 species. First chromosome reports are given for the following

21 species: Aurostis turrudbae, n = 14; Andropogon hypogynous, n = 30; Axonopus pruinosus^

n — 30; ArLstida riparia, n — 11; A. setifoUa, n = 11; A. torta, n = 11; A. tencsuelae, n = 22;

Chusquca scahra, n = 20; Festuca chiriquensis^ n = 14; Gymnopogon spicatus, n =. 10;

Muhlenhergia lehmanniana , n = 10 + 2B; Ohjra lateralis, n = 18; Paniaim guianense,

n = 20; P. macranthu77i, n = 27; P. olyroides, n = 18; P. pyridarium, n — 18; Paspalum
gardncriatunn, n = ca. 20; Pereilema brasilianutn, n — 20; Stipa hans-meyeri, n = 11; SwaU
lenochloa longiligulata, n = 20; SwaUenocJdoa weberhaueri, n = 20. Counts differing from

previously reported numbers are given for the following 5 species: Axonopus fissifolius, n — 30;

Pappophorum pappiferum, n — 50; Paspahnn carinatum, n — 10; P. minus, n = 25; Pennisetum

setosum, n ^ 18.

This paper is a continuation of our earlier studies on the chromosome num-

bers of tropical American grasses (Pohl & Davidse, 1971; Davidse & Pohl, 1972a,

1972b, 1974). Tropical America continues to be one of the most poorly studied

areas in the world in terms of known chromosome numbers of grasses. We in-

tend to continue to provide basic information concerning chromosome nimibers

and meiotic behavior of tropical American grasses as this becomes available.

Since our review of important contributions dealing with chromosome num-

bers of tropical American grasses (Davidse & Pohl, 1974), several other papers

have been published: Moraes Fernandes et al. (1974), Koch (1974), Hickenbick

et al. (1975), and Quarin (1977).

All chromosome counts were made from squashes of microsporocytes. The

methods used are those noted in Davidse & Pohl (1972a), Vouchers for the

Pohl and the Pinettc specimens are deposited in the Iowa State University

Herbarium (ISC), and for the Davidse specimens in the Missouri Botanical Gar-

den Herbarium (MO). Voucher slides are available for most of the counts at

MO.

Results and Discussion

A complete list of the species studied, their chromosome numbers, and the

voucher specimens is given in Table 1. Two asterisks (**) after a number indi-

^ Journal Paper No. J-9033 of the Iowa Agriculture and Home Economics Experiment

Station, Ames, Project 1833.

*Part of the field work was supported by N.F.S. grants DEB 73-00834 AOl to Davidse and

GB-32085 to Pohl. We would like to thank Dr. Enrique Forero, Bogota for his assistance with

the Colombian field work, and Dr. Tobias Lasser, Dr. Julian A. Steyennark, Dr. Stephen S.

Tillett, and Mr. Gilberto Morillo, all of Caracas, for assistance with the Venezuelan field work.
* Missouri Botanical Garden, 2345 Tower Grove Avenue, St. Louis, Missouri 63110.
* Department of Botany and Plant Pathology, Iowa State University, Ames, Iowa 50011.

Ann. Missouri Box. Gard. 65: 637-649. 1978.
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cate that the count is the first for the species; one asterisk (*) indicates that the

count differs from any previous one for the same species. The collections are

arranged alphabetically by genus and species under their respective subfamilies.

Unless otherwise indicated in the text, meiosis was normal for all collections listed

in Table 1. New chromosome number determinations and some of those of ir-

regular meiotic behavior or other special interest are illustrated in Figs. 1-30.

SUBFAMILY BAMBUSOmEAE

very

.3-4 10 rather than x = 12

J

species of Chusquea. All other earlier counts (Pohl & Davidse, 1971; Davidse &
Pohl, 1972b, 1974) have been based on Central American material, so it is im-

portant that we have been able to confirm this base number from South America

berhaueri (Tin. 3) of

Colombian paramos.

An aneuploid reduction series is characteristic of the genus Ohjra. Base num-

bers previously known for this genus include: x = 7, O. fasciculata Trin. (Cal-

deron & Soderstrom, 1973); x = 10, O. micrantha (Gould & Sodcrstrom, 1967;

Davidse & Pohl, 1974, this paper), O. taquara Swallen (Gould & Soderstrom,

1967); X ^ 11, O. latifolia (Tateoka, 1962—fide Calderon & Soderstrom, 1973;

Reeder et al, 1969; Pohl & Davidse, 1971; Davidse & Pohl, 1972a, 1972b, 1974,

this paper; Kammacher et ah, 1973; Olorode, 1975), O. loretensis Mez (Gould

& Soderstrom, 1970), O. obliquifolia Steud. (Gould & Soderstrom, 1967). To the

above numbers, we can now add a new base number of x = 9 for O. lateralis

(Fig. 2), which is morphologically anomalous in Oltjra and will probably be

assigned to a new genus in the future. Ohjra cordifoUa H.B.K. has been reported

by Gould and Soderstrom (1967) to have 2m — 30. It would be very desirable to

triploid based upon x

nlif

derived

from a polyploid. Once the genus is better known cytologically, it may be pos-

sible to correlate different base numbers and ploidy levels with at least some of

rpholog Our collection of O. micrantJui

showed occasional chromosome bridges, but no other irregularities.

SUBFAMILY POOIDEAE

Calamagrostis interjiiedia, n = 28, consistently formed one to five quadrivalents

at diakinesis (Fig. 6). Previously, we (Pohl & Davidse, 1971) determined the

same number for another Costa Rican collection and noted other irregularities,

bridges and laggards—but not multivalents—at metaphase and anaphase I.

SUBFAMILY CHLOIUDOIDEAE

Mtihlenbergia lehnuinniana (Fig. 14) had one or two B-chromosomes in most

of the cells examined, although some cells clearly lacked them. These chromo-
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Table L Chroinosoinc numbers of tropical American grasses.

Species n Voucher

Chusquea
scahra Soders. & Cald.

Oltjra

lateralis (Presl)

Chase
latifolia L.

viicrantha II.B.K.

Pharus

glaber H.B.K.

Swallenochloa

lorif^iligulata

Soders. & Cald.

subtessellata ( Hitchc.

)

McClure
ivchcrbaueri (Pilger)

McClure vel sp. aff.

Luziola

pittieri Luces

Ortjza

latifolia Desv.

Gynerium
sagittatum (Aubl.)

Beauv.

Agrostis

turrialhae Mez

Calamagrostis

intermedia (Presl)

Steud.

Cinna
poaeformis ( H.B.K.

)

Scribn. & Merr.

Festuca

chiriquensis Swallen

Stipa

hans-mcijcri Pilger

Triscttim

tondtizii Hitchc.

Subfamily Bambusoideae

20**

18

22

**

20

Costa Rica, cartago: 4 km NE of Capellades,

Pohl ir Pinette 13305. cartago: 3 km W of

Santa Cruz, Pohl ir Pinette 13307,

Panama, panama: Cerro Jefe, Davidse h D'Arcxj

10102,

V^KNEzuELA. BOLIVAR: 17 km W of the Rio Caura,

Davidse 4442,

Venezuela, bolivar: La Gran Sabana, KM 248,

Davidse et al 4920,

ca. 22

20**

20

20**

Costa Rica, tuntarenas: Finca Las Cruces Bo-

tanical Garden, Pohl h Lucas 13127.

Costa Rica, san jose: Tres de Junio, Pohl ^b-

Sclva 12842^ 12843.

Costa Rica, sax jose: 4.6 km NW of La Georgina,

paramo, Pohl i^ Lucas 13137,

Colombia, cuxdinamarca: Between Bogota and

Choachi, Davidse et ah 5527,

Subfamily Oryzoidcae

12 Venezuela, apure: Ca. 30 km NE of Mantecal,

Davidse et al. 3828.

24 Costa Rica, guanacaste: Caiias, Finca La Pa-

cifica, Pohl 6- Selva 12957.

Sul)faniily Arundinoideae

22
Costa Rica, llmon : Rio Pacuare, 5 k

Siquirres, Pohl ir Selva 12896.

Subfamily Pooidcae

m NE

14** Costa Rica, cartago ; 20.6 km S. of Empalme,
Pinette 1297.

28
Costa Rica, san jose: 4.6 km NW of La Georgina,

Pohl ir Lucas 13138.

14

Costa Rica, cartago: Volcan Lazu, 2700 m,
Pohl ir Selva 12875,

14 >tc* Panama, chiriqui: Ca. 9 km WNW of Boquete,

Davidse h D'Arcy 10312,

11 ** Costa Rica, san jose: Cerro Bucnia Vista, Pohl

ir Selva 12846.

14 Costa Rica, cartago: Volcan Irazii, above Sani-

tario Duran, 2700 m, Pohl ir Selva 12876,
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Taule 1. (Continued)

Species

Aristula

capillacec Lam.

rccnrvafa II.B.K.

riparia Trin.

actifolia H.B.K.

torta (Noes)

Kunth s. lat.

vencsnclae Henr.

Bouteloua

williaiusu Swallen

Eva^rostis

mcxicana (Horncm.
Link

Etistachys

pctraca (Swart/.)

Desf.

Couinia

lat
i
folia (Crisub.

)

Vascy

)

Gymnopogon
fastigiatus Nees

foliosus (Willd.)

Nces
spiratns ( Sj^rcng.

)

Kuntze

Mtihlenhcrgia

Ichmanniana Ilonr

sctarioidcs Foum.

Pappoplionivi

pappifertmi

Kuntze s.

( Lam.)
lat.

Fercilcma

hrasilianum Trin.

Sporoholns

^icqiicmontii Kuntli

virgin icus (L.)

Kunth

n Voucher

Sul)family Chloridoideae

11

11

11 * *

11 **

11**

22**

10

30

20

40

20

10

10 **

10 + 2B**

20

50

20**

12

10

Colombia, vichaua: Ca. 8 km N of Las Gaviotas,

Davidse -ir Llanos 5148,

Colombia, vichada: Ca. 8 km N of Las Gaviotas,

Davidse ir Llanos 5134,

Venezuela, bolivar: 36 km E of the Rio Cuchi-
vero, Davidse 4422,

Venezuela, guarico: Estacion Biologica de Los
Llanos, Davidse 2923. guarico: 15 km S of

Las Mercedes, Davidse 4250.

Venezuela, uolivar: La Gran Sabana, KM 287,

Davidse et al. 4911,

Venezuela, anzoategui: 6 km ESE of La Ceiba,

Davidse et ah 4519,

Mexico, oaxaca: Ca. 12 mi N\V of El Camaron,
Davidse 6- Davidse 9597.

Costa Rica, alajueea: 3 km S of the Palmares

exit. Pohl 6 Lucas 12946.

Mexico. \'er^vc:ruz: 5 mi E of Coatzacoalcos,

Davidse ir Davidse 9338,

Venezuela, holivah: 21 km E of the Rio Canra,

Davidse 4465, Colombia, cundinamahca; 14

km WNW of Mel^ar, Davidse et al 5794.

Colombia, meta: 73 km W of Las Gaviotas,

Davidse 6^ Llanos 5400,

Venezuela, bolivar: 28 km W of the Rio Caura,

Davidse 4424,

Brazil, uistrito federal: 3 km W of the Goias-

Distrito Federal border on Highway BR 020-

030, Davidse et al 12166.

Panama. cHiiugui: Ca. 3 km NE of El Ilato del

Volcan, Davidse ir UArctj 10332,

Costa Rica, caktago: Between Llano Grande
and Tiena Blanca, Pohl i^ Lucas 13097,

Venezuela, anzoategui: 18 km
Davidse et al 4976. bolivar:

Upata, Davidse et al 4615,

W of El Tigre,

13 km ESE of

Brazil, goias: 18 km of Alvarada do Norte
Davidse et al 12214.

Costa Ric:a. puntarenas: Paso Real, Pohl 6-

Selva 12847.

Mexic:o. verac:ruz: 5 mi E of Coatzacoalcos,

Davidse 6- Davidse 9339.
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Table 1. (Continued)

Species n Voucher

Acroceras

zizanioidcs ( H.B.K.

)

Dandy
Andropo^on

hypogijnous Hack.

Axonopus
capillaris ( Lam.

)

Chase
fissifolins ( Raddi

)

Kuhlni
pruinosus Henr.

Brachiaria

fasdcuhita ( Swartz

)

Parodi

Digitaria

ahyssinica ( Hochst.

)

Stapf

hicornis (Lam.)

R, & S.

ciliaris ( Retz.)

Koel

Echinolaena

gracilis Swallen

Eriochloa

punctata (L. ) Desv.

Euclasta

condylotricha ( Hochst,

ex Steud). Stapf

Homolepis
aturensis (H.B.K.)

Chase
Hymenachne

amplexicaulis ( Rudge)
Nees

Hypogyniuiii

virgatuni ( Desv. ex

Hamilt ) Dandy
Ichnanthus

neniorosns ( Swartz

)

Doell

Isachne

polygonoides ( Lam.

)

Doell

IscJmemum
indicum ( Houtt.

)

Merr.

rugosum Salisb.

18

30 *4t

20

30*
30**

9

18

36

27

10

18

10

10

10

10

Su])family Panicoideae

ca. 20

10

10

9

Colombia, meta: 20 km W of Puerto Lopez,

Davidse ir Llanos 5495.

Colombia, meta: 2 km E of Puerto Gaitan,

Davidse ir Llanos 5404.

Venezuela, guarico: Ca. 50 km N of San Fer-

nando de Apure, Davidse et al. 3824.

Venezuela, bolivar: 35 km E of the Rio Cuclii-

vero, Davidse 4421.

Venezuela, bolivar: 32 km N of La Ciudadella,

Davidse ct aL 4955.

Costa Rica, guaxacaste: Caiias, Finca La Pa-

cifica, Pohl Ir Selva 12958.

Costa Rica, heiu^dia: Alto de Rol^le, Pohl 6^

Lucas 1300L
Venezuela. sucre: Cumana, Davidse 5022.

Mexico, veracru^: 5 mi E of Coatzacoalcos,

Davidse 6- Davidse 9345.

Costa Rica, alajuela; Near Palmares, Pohl ^
Selva 12950.

Colombia, meta: 73 km W of Los Gaviotas,

Davidse ir Llanos 5394. Venezuela, guarico:

Ca. 21 km SE of Calabozo, Davidse 3739.

Venezuela, guarico: Rio Orituco, Davidse 3719.

Venezuela, guarico: 10 km NWN of Altagracia

de Orituco, Davidse 4186.

Mexico, tabasco: 4 km W of Huimanguillo,

Davidse -ir Davidse 9365.

Venezuela, apure: Near Mantecal, Davidse et

aL 3869. Colombia, meta : 20 km W of

Puerto Lopez, Davidse ^ Llanos 5496.

Colombia, vichada: Ca. 51 km E of Las Caviotas,

Davidse h Llanos 5239.

Costa Rica, heredia: Alto de Roble, Pohl 6-

Lucas 13000.

Venezuela, guarico; Ca. 32 km SSE of Calabozo,

Davidse 3772.

Costa Rica, limon: 2 km W of Bambu, Pohl ir

Pinette 13195.

Venezuela, guarico: 23 km NE of Chagauramas,
Davidse 4230. guarico: ca. 50 km N of San

Fernando de Apure, Davidse et al. 3822.



642 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

Species

Otacliijrium

versicolor (I)ocll)

Ilenr.

Pauinnn
cordovense Foum.

ghitiuost{})i Swartz

guiancuse Hitchc.

laxutn Swartz

macrmxthum Trin.

mcricnsii Roth.

olivacctim Ilitchc.

& Chase
olijroides II.B.K.

parvifolium Lam.

pilosum Swartz

pijrularium Ilitchc.

& Cliase

rudgci R. & S.

sphacrocarpuju Ell

trichanthum Necs

trichoidcs Swartz

Paspahtm
bottcrii (Fonrn.)

Chase
carinalum Hiimb. &

Bonpl. ex Flii^^e

dccujubcns Swartz

gardticriauuni Nees

nanus Fourn.

nihnis Fi)uin.

multicaide Poir

n

10

27

20

20
20

**

27 **

20

9
18**

18

10

18

9

**

9

18

9

40

10

10

Table 1. (Continued)

ca. 20**

25

ca. 20

10

Voucher

Venezuela, afure: 42 km NE of Mantecal,
Davidse ct ah 3910.

Costa Rica, sax jose; 21 km S of Cartago,
Paid ^ Lucas 13004.

Panama. Panama: Cerro Jefe, Davidse ir D'Arcy
10117. Mexico, chtapas: Ca. 8 mi NE of

Solistohnacan, Davidse ^ Davidse 9446, Vene-
zuela. DiSTRiTO FEDEiiAL: Road to Carayaca,
Davidse ir Morillo 4004.

Venezuela, cuarico: Rio Orituco, Davidse 3716.

Costa Rica, cuanacaste: Canas, Finca La Pa-
cifica, Pohl ^ Selva 12959.

Brazil, bahia: 15 km S of intersection of High-
way BR-020 and Rio Roda Velha, Davidse et al.

12085.

Colombia, meta: 20 km W of Puerto Lopez,
Davidse 6- Llanos 5500.

Panama, chiriqui: Ca. 9 km WNW of Boquete,
Davidse ^ D'Arcij 10308.

Colombia, viciiada: Ca. 8 km N of Las Gaviotas,

Daviche 6- Llanos 5132.

Colombia, meta: 73 km W of Las Caviotas,

Davidse & Llanos 5401.

Colombia. cAguEXA: 23 km N of Florencia,

Davidse et al. 5760.

Colombia, meta: 14 km NW of Villavicencio,

Davidse 6- Llanos 5518.

Colombia, meta: 43 ENE of Puerto Lopez,
Davidse 6- Llanos 5106, Costa Rica, punta-
RENAS: Savannas of Buenos Aires, Pohl ir

Lucas 13116.

Panama, chiriqui: E slope of W^lcan de Chiriqui,

Davidse ir D'Aretj 10153.

Costa Rica. Lr^f6N: Cahuita, Pohl ^ Selva

12914.

Venezuela, cuarico : 15 km SW
Davidse 4213.

Costa Rica, cuanacaste; Hacienda Paloverde,
Pohl h Selva 12938.

Venezuela, bolivar: 31 km W of Caicara,
Davidse 4366.

Colombia, caqueta: 23 km N of Florencia,

Davidse et al. 5761.

Colombia, viciiada: Ca. 10 km W of Las Caviotas,

Davidse ir Llanos 5360.

Costa Rica, puntarenas: 8 km E. of Esparza,
Pohl 6 Selva 12954.

Colombia, viciiada : 31 km W of Las Caviotas,

Davidse h Llanos 5378.

Venezuela, guaiuco: Ca. 32 km SSE of Calabozo,
Davidse 3773. Colombia, viciiada: Ca. 8 km
N of Las Ga\i(>tas, Davidse ^ Llanos 5127.
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Species

notatinn Fliigge

pcctinatum Nees

plicatulum Michx

reclinatum Chase

viriiatinn L,

Pennisetum

setosiim (Swartz)

L. Rich.

setosum ( Swartz)

L. Rich,

Sacciolcpis

myuros (Lam.)
Chase

Urochloa

reptans (L.)

Stapf

n

20

10

10

30

20

18

Tahle 1. (Continued)

ca. 36

18

7

Vouclier

Costa Rica, guanacaste: Canas, Finca La Pa-

cifica, Pohl h Selva 12960,

Colombia, vichada: Ca. 25 km E of Ciiniaribo,

Davidse ^ Llanos 5321

,

Mexico, tabasco: 4 1cm W of Huimanguillo,

Davichc I- Davidse 9363.

Costa Rica, cartago: Canyon of Rio Grande
de Orosi, S of Tapanti, Pohl isr Selva 12882.

Costa Rica, llmon: 2 km W of Bambu, Pohl ^
Pinette 13199, Mexico, tabasco: 4 km W of

lluimangnillo, Davidse h- Davidse 9356,

Colombia, vichada: Ca. 35 km E of Las Caviotas,

Davidse 6- Llanos 5194,

Venezuela, guaiuco: 10 km NWN of Altagracia

de Orituco, Davidse 4187,

Venezuela, bolivau: 27 km SW of Caicara,

Davidse 4353.

Costa Rica, guanacaste: Hacienda Paloverde,

Pohl •I
<jr Selva 12942.

* First count for a species.
** Count differing from all previously reported ones for a siJccies.

somes seemed more sharply contracted and stained less deeply than the normal

bivalents. V^hen two were present in a cell, they failed to pair, although they

often were in close proximity. Meiosis was normal in other respects.

We have already reported n — 30 for two Venezuelan collections of Pap-

pophorum pappiferum (Davidse & Polil, 1974). Two other Venezuelan collec-

tions have n — 50 (Fig. 15). This species complex obviously is a derived poly-

ploid complex with perplexing morphological variability. It seems probable

that the different ploidy levels can be correlated with morphological differences.

On the basis of morphology, the Venezuelan dccaploids appear closely related

to the decaploid populations of P, hicolor Fourn, known from Mexico and the

southwestern United States (Gould, 1958, 1966; Reeder, 1968). Detailed cyto-

taxonomic studies may further elucidate the origin and relationships of these

polyploids.

SUBFAMILY PANlCOU)EAE

Chromosome numbers for three small American genera have been reported

only in the last few years, but base numbers have not been established unequivo-

cally because various investigators have reported different numbers for different

species of the same genus or for the same species. Our two additional counts of

10 for Echinolaena gracilis from Venezuela and Colombia confirm one ofn

our earlier counts for this species from Venezuela (Davidse & Pohl, 1974), but

differ from the 2m = 18 that we reported for a Costa Rican collection (Pohl &
Davidse, 1971). Taking into consideration the count of 2n = 60 reported for
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FiGURKS 1-13. First meiotic division in microsporocytes. Scale line equals 10 ni/x.—1.

:= 20, diakinesis.—2. Ohjra lateralis^ n
leiiocliloa wchcrhaucrL n =
Chus(jtica scahra, n 18, anaphase.—3. Swal-

•5. Agrostis turrialhac^ n

20, diakinesis.—4. Swallcnochloa longiligulata, n = 20, diakinesis.

14, anaphase.—6. CaJamagwstis intermedia, diakinesis with
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E, inflexa (Poir.) Chase by Gould & Soderstrom (1967), there now seems litde

doubt that x = 10 is the base number for this genus. The count of n = 10 for a

Mexican collection of Homolepis aturensis agrees with an earlier count of 2n

20 for a Costa Rican collection (Pohl & Davidse, 1971), although Gould & Soder-

strom ( 1970) reported 2n = 22 from Colombia. Our counts, plus 2n = 40 reported

by Gould & Soderstrom (1967) for H, isocahjcia (Meyer) Chase, definitely point

to X = 10 as a base number. Otachyrium versicolor from Brazil was reported to

have the approximate number 2m = 18 by Gould & Soderstrom (1967). We
obtained a definite count of n — 10 for this species. This, along with the earlier

count of n = 10 for O. inaequale (Pilger) Pilger (Davidse & Pohl, 1974), firmly

establishes the base number x = 10 for the genus.

Although we could not reconfirm the exact count of n = 20 for Ichnanthus

nemorosus (Tateoka, 1962; Reeder, 1967; Pohl & Davidse, 1971; Davidse & Pohl,

1972a, 1972b), we could confirm the probable tetraploid nature of our current

collection. We also noted the consistent presence of lagging univalents at ana-

phase I. Because of limited material, no further study of these irregularities

could be made. Recent students of the genus Ichrumthus differ widely in their

estimates of the number of species. The plants display perplexing morphological

variability in the field and great cytological complexity as well. The genus is in

definite need of further biosystematic study.

No unanimity exists as to the chromosome numbers of two species of Ischae-

mum, 7. irulicum, and I. rugosum. Counts given for I. indicum (including I.

ciliare) indicate base numbers of x = 9 and x — 10 and also show the existence of

diploids, tetraploids, and hexaploids based on these numbers. Individual counts

were reported as n = 9 from Costa Rica (Pohl & Davidse, 1971); n = 18 from

Taiwan (Clien & Hsu, 1962) and from Sri Lanka (Gould & Soderstrom, 1974);

n = 27 from Costa Rica (Celarier, 1957). Counts of n = 10 were from Costa

Rica
(
present paper ) , Indonesia ( Reeder & Soderstrom, 1968 ) , India ( Oke,

1971). A tetraploid with n ~ 20 was reported from India (Sindhe & Narayan,

1976). An aneuploid count of n = 26 was reported by Mehra & Sood (1974)

from India. Obviously, a definitive study of this species is yet to be made, and

this should include an analysis of reproductive methods to determine whether

apomixis is involved.

Our current count for J. rugosum indicates n = 9, and three previous reports

based upon four New World and one Indian accessions agree with this number

(Celarier, 1957; Pohl & Davidse, 1971; Davidse & Pohl, 1974). Counts based on

other Indian accessions have differed. Oke (1971) reported n = 10, 20, 30 for

three different collections, Singh & Godward (1960) reported 2n = 20 for one

collection, and Sindhe & Narayan (1976) reported 2n = 44 for one collection.

In our material, we noted two chromosomes that consistently paired very loosely

5iy + 18n,—7. Festiica chiriquensis, n = 14, diakinesis.—8. Stipa hans-meyeri, n ^ 11,

diakinesis.—9. Arlsticla riparia, n ^ 11, diakinesis.—10. Aristida setifolia, n rr 11, diakinesis.

11. Amtida tortay n = 11, diakinesis.—12. Aristida vcncsiielae, n = 22, diakinesis.—13.

Gijmnopogon spicatus, n = 10, diakinesis.
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Fk;uues 1 J-30. First niciotic division in niicrospoiocytes. Scale line tniiials 10 m^t-—1-1.

MuhlL'tihct^ia Ichinanniana, /i = 10 + 2B, diakinosis.—15. Ta\)i)0])liorum pappifcnim, n 50,

diakinc'sis.—16. Pcrcilcnia bra.silicusis, n 20, nictaphasc.—17. Androj^ogon hypogxjnous.

n 30, diakini'sis.— 18. Axonopus fissifolius, n 30, diakincsis.— 19. Axonopus pruinosis,
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in diakinesis (Fig, 20), and the interpretation of such figures may account

for some of the reported differences,

Panicum macranthum, previously unknown cytologically, is a hexaploid (n

27) with irregular meiosis. Very loose pairing was characteristic of diakinesis in

our fixation. d/

were observed. Bridges were commonly observed at anaphase I (Fig. 22), and

excluded chromosomes and/or fragments were commonly observed at the later

stages of both meiotic divisions. Panicum parvifolium, known as a diploid (2n

18) from Madagascar (Tateoka, 1965) and as a tetraploid (2n = 36) from Costa

Rica (Pohl & Davidse, 1971), is tetraploid in Colombia. In our Colombian ma-

terial, 9 large and 9 small bivalents were observed. Viewed only at metaphase I,

the small bivalents could easily have been interpreted as univalents inasmuch as

they had a tendency to align themselves tardily on the metaphase plate (Fig.

24). However, both anaphase I and anaphase II were normal, 18 chromosomes

segregating to each pole. Furthermore, all pollen seemed fully formed, further

negating the possibility of a 9n +9i interpretation.

Paspalum carinatum, a characteristic species of South American savannas

was previously known as a tetraploid, n = 20, at the periphery of its distribution

in Nicaragua (Davidse & Pohl, 1972b). The present determination of a Venezue-

lan collection is diploid, n = 10, with regular meiosis (Fig. 26). Our first count

Paspal ca. 20 (Fig. 27).

interp

mosome associations; hence, our count is tentative. Some cells, however, clearly

showed up to three quadrivalents. Our Costa Rican collection of Paspalum minus,

n = 25, also had meiotic irregularities. Although the majority of the chromo-

somes seemed at least loosely paired in diakinesis, we never observed more than

5 bivalents (Fig. 28) and sometimes as few as two in metaphase I. This is the

first report of a pentaploid in this species, although diploids (Banks, 1966),

tetraploids (Gould, 1958), and hexaploids (Moraes Fernandes et al., 1974) have

been reported. It is likely that our collection is of hybrid origin and that the

meiotic irregularities, not reported before in this species nor in our tetraploid

collection from Colombia, can be traced to this origin. In Paspalum notatum from

Costa Rica, we observed one or two quadrivalents in all the numerous cells ex-

amined (Fig. 29). Such multivalent associations in the tetraploid race of the

Moraes

et al. (1974).

We found ca.

n = 30, diakinesis.—20. Ischaemum rugosum, n = 9, diakinesis, arrow indicates loosely paired

chromosomes.—21. Panicum guianense, n ^ 20, metaphase.—22. Patiicurn macranthum, n

27, anaphase with one bride.—23. Panicum olyroides, n = 18, diakinesis.—24. Panicum
parviflorum, n = 18, metaphase with 9 large and 9 small bivalents,—25. Panicum ptjrularium,

n := 18, diakinesis.—26. Pa^spaluni carinatum, n = 10, metaphase.—27. Paspalufn gardncri-

anum, n =r ca. 20, diakinesis with 1 quadrivalent.—28. Paspalutn minus^ metaphase with

5ii + 40i.—29. Paspalum notatum, diakinesis with 2tv + 16it.—30. Pennisetum setosum,

n := 18, diakinesis with 1 unusually large bivalent.
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36, in one Venezuelan collection and tetraploid with regular meiosis, n = 18,

in a Colombian collection. The latter is the lowest ploidy level known for this

species. This tetraploid also had an unusually large chromosome pair, very similar

in size to a quadrivalent (Fig. 30). Previous records for this species have been

2n = 53 with irregular meiosis (Pohl & Davidse, 1971), 2n = 54 (Avdulov,

1928), n - 36 with irregular meiosis (Davidse & Pohl, 1972a), and 2n = 78 with

irregular meiosis (Gould, 1965). As we have noted earlier, tlie irregular meiosis

and different ploidy levels probably are the result of an apomictic breeding

system (Pohl & Davidse, 1971).
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A CONTRIBUTION TO CYTOLOGY IN CORNALES'

Peter Goldblatt^

Abstract

Chroinosome counts in Nyssa and Ccunptotheca indicate a base number of x — 22 for

Nyssaceae. Davidia, the only genus of Davidiaceae, has x = 21. In Cornaceae, where x = 11

was thought basic, Mastixia has n = 13 and 11, while Curtisiay recently excluded from
Cornaceae as Cmtisiaceae, has n = 13. Nyssaceae and Davidiaceae appear more closely

related to Cornaceae than previously recognized subfamilies and tribes of this family, and
segregation of Hehvingia, Ma^stixia and Curtisia from Cornaceae as proposed by other workers
is sux^ported on cytological grounds.

While preparing a review of angiosperm cytology in relation to phylogeny,

Raven (1975) was able to point out important gaps in the chromosome record

for flowering plants. One of the groups where information was conspicuously

lacking was the Cornaceae and its allied families Nyssaceae, Davidiaceae, and

segregates such as Curtisiaceae.

An attempt was made to learn more of the cytology of these famiHes, and by
the time the review went to press (Raven, 1975), chromosome numbers had been
determined for several rare and taxonomically critical genera. Most of these

counts were available in time for inclusion in the review, but were not fully

documented there. This paper, therefore, presents in detail the results of this

recent chromosomal study with a short discussion of the possible significance

to the systematics of the families concerned. Tlie counts were made mainly by

the writer but also by L. Riidenberg and W. Tai, and with their permission, are

also reported here.

Materials, Methods, and Observations

Meiotic studies were made of most of the species investigated. Buds were

fixed in Carnoy's solution (ethanol-acetic acid, 3:1) and stored in 70% ethanol.

^ Thanks are extended to the following for their assistance in providing materials nsed
in this stndy: D. E. Breedlovc, California Academy of Sciences, for buds of Davidia in-

vohicrata from plants at the Strybing Arboretum; Setijati Sastrapadja, Director, National

Biological Institute, Bogor, Indonesia, for buds of Masiixia trichotoma; K. M. Matthew, St.

Joseph's College, Tiruchirapalli, India, for buds of M. arhorea; B. Bartholomew, University

of California Botanic Garden, for seeds of Cornus capitata; and R. H. Eydc, Smithsonian
Institution, for Nyssa sylvatica var. sylvatica and for arranging the collection of buds of

N. ogrche by R. K. Godfrey, Florida State University, and N. sylvatica var. biflora by J.

Stubbs, U.S. Forest Service.

Counts for Mastixia trichotonm were made by W. Tai, Department of Botany and
Plant Path()log>', Michigan State University, while Lily Riidenberg, Gray Herbarium, Har-
vard University, counted one of tlie collections of Davidia involucrata studied here.

Tlie author is recipient of grant DEB-76-19907 from the U.S. National Science Founda-
tion. Collection of Mastixia arhorea was made possible by a travel grant to Dr. Eyde from
the Smithsonian Institution's Foreign Currency Program.

^ B. A. Krukoff Curator of African Botany, Missouri Botanical Garden, 2345 Tower
Grove Avenue, St. Louis, Missouri 63110, U.S.A.

Ann. Missouri Bot. Gard. 65: 650-655. 1978.
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Mitotic studies were made in the case of Mastixia trichotoma, where a count

was obtained from tapetal cells of developing anthers, and from root tips in

Caraptotheca, Cornus capitata and Curtisia. Camptotheca cuttings were sup-

plied by the U.S. Department of Agriculture Plant Introduction Station, Chico,

California, and grown at the Missouri Botanical Garden. Curtisia and Cornus

capitata were grown from seed collected in the wild and also grown at the Mis-

souri Botanical Garden. Root tips were pretreated in 0.003 M hydroxyquinoline

for five hours at refrigerator temperature. After fixation they were hydrolyzed in

10% HCl and stained in lactopropionic orcein (Goldblatt, 1976). Chromosome
counts obtained in the study are listed in Table 1, where collection data and

voucher information is also given.

Discussion

At the time that this study was undertaken, the chromosome number was
already well known in Nyssa with reports of n = 22 in N. favanica (Mehra &
Bawa, 1969; Mehra, 1972) and in N. sijlvatica (Dermen, 1932; Eyde, 1963; n

22 =t 1 being reported). The present study confirms n = 22 as fundamental in

this genus, with reports for ]V. ogeche and N. sijlvatica var. hiflora representing

first counts for these taxa.

In the other genus of Nyssaceae, the closely related Camptotheca^ Raven
(in Perdue, 1970) reported n = 21. Reexamining the same material of C.

acuminata I find n = ca. 22. Both records for Camptotheca were mitotic and

in view of the numerous and small chromosomes in tliis species a meiotic count

would be valuable in finally establishing its chromosome number.

In the monotypic Davidia, sometimes treated as a separate family, as here,

following several recent authors (e.g., Cronquist, 1968), but otherwise placed

in Nyssaceae, Dermen (1932) reported n — ca. 20. Tlie number for this close

relative of Nyssaceae is now firmly established as n = 21 from two different

sources, one count made by L. Riidenberg and the other one by myself. This

difference in chromosome number would support the belief that Davidia may
be phylogenetically somewhat removed from Nyssa and CamptothecB.^ the

two genera with which it is most often alhed. The difference does not in itself

necessarily imply familial separation, and the general relationship of Davidia

to Nyssa and Camptotheca is not questioned. Fairbrothers (1977), on the

basis of serological evidence also supports the separation of Davidia from Nyssa

and Camptotheca and suggests subfamilial status for the two grovips.

Cornaceae is a more heterogeneous family. As treated by Melchior (1964),

following the classical treatment of Wangerin (1910), it was divided into three

subfamilies, Curtisioideae, Mastixioideae, and Cornoideae, the latter with tribes

Toricellieae, Helwingieae, Corneae, and Griselinieae. Treated here with Curti-

sioideae recognized as a separate family (Eyde, 1967; Takhtajan, 1970; Airy

Shaw, 1972), Cornaceae remains the largest family in the cornalean alliance. A
base number of x = 11 is well established for tribe Corneae, which also has n

10, 9 in Cornus itself, with n = 8 in Aticuha and n — 9 in Corokia^ both

genera probably not correctly placed in Corneae ( Adams, 1949 ) or even
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Tarle 1. Chromosome counts for Coniaceae, Nyssaceae, Davidiaccac and Curtisiaccae

obtained in this study. Vouchor and collcctiim information is presented as far as it is known.

Species

Nyssa sijlvatica Marsh
var. sijlvatica

N. Sijlvatica \ar. hiflora

(Walt.) Sargent

N, ogeche Bartr. ex Marsh.

Campiotlwca acuminata Dec

Chromosome No

n 2n

NYSSACEAE

22

22

22

ca, 44

Collection and Voucher

Cultivated at U.S.

National Arboretum
(native of U.S.A.),

Etjde 120 (US).

U.S.A., South Carolina,

Berkeley Co., Santce

s^^'amp, Pricstcr s.n,

(MO).

U.S.A., Florida, Liberty

Co., Godfrey 74223 (US)

China, Chang An, Yung,

Hsian ( cult. U.S. Dept
Agriculture Plant Intro-

duction Stn., Chico,

California) (NA).

Davidia invohicrata Baill.

var. vilmorinlana (Dode) WangtMin

IMVIDIACEAE
21^

21

Cultivated at Arnold

Arl)oretum, seed originally

collected in Szech'uan,

China, Rehdcr s.n, (AA).

Cultivated at Strybing

Arboretum, San Francisco,

California, (CA).

Mastixia IricliotODui Blume

CORNACEAE—Mastixioideae

22"

M. arhorca (Wight) C. B. Cl. 13

Indonesia, cult, at

Cibodas Mountain Gar-

dens, liogor, ( representa-

tive material at BO).

India, Mysore State,

Agumbe State Forest,

Shimoge distr. Matthew
14472 (US).

Conuis eapitaia Wall.

CORNACEAE—Cornoideae

22 Bhutan, E of Sintoka

Dzong, Bariliolomcw 209
(BM, UC).

Ctirtisia dcntata (Burm. f.

)

C. A. Sm.

CURTISIACEAE

26 South Africa, Cape,

Contour Path, Kirstcn-

bosch, Compton 8092
(NBG).

^ C^hromosoiiie count madt' by Lily RiidfiiberK, Gray Horbariuni, Harvard University.
'* Chromosome count made by W. Tai, Micbiuan State University.
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Cornaceae (Eyde, 1964, 1967; Fairbrothers, 1977). The count of n = 11 re-

ported here for Cornus capitata in fact confirms an earlier record for the species

and clearly is representative of this tribe.

In the other tribes of Cornoideae, Griselinieae has as far as is known x = 9

(n- = 18 in Griselinia, Federov, 1969; Raven, 1975) and Helwingeae x = 19

(Hara & Kurosawa, 1975). Helwingeae may in fact not be related at all to

Cornaceae (see below). The remaining tribe, Toricellieae has 2n = 24 (Malla

et ah, 1978), this based on a report for one of the three species of Toricellia, the

only genus of the tribe. The count suggests that Toricellia might not be related

to Cornaceae and the alternative placement in Araliaceae which has x = 12

(Raven, 1975) may be correct.

Counts here for Mastixia, the sole genus of Mastixioideae, are the first records

for this subfamily. The situation in Mastixia with n — 13 and n = 11 in separate

species is unclear as yet and appears complex. This range of chromosome number

is unexpected in a genus of tropical, woody plants and requires confirmation.

However, on present evidence x — 13 may be basic for Mastixioideae, which ap-

pears to support the placement of Mastixia in a separate subfamily of Cornaceae.

The monotypic African Curtisiaceae has a base number oi x = 13, with 2n

26 in Ciirtisia dentata. If Curtisiaceae is, as generally accepted, fairly primitive

in the cornalean alliance, the view that x = 11 is basic and fundamental in

Cornales must be questioned. It seems that x = 13 or 14 may be ancestral with

early reduction to 11 in Cornaceae and closely related families as Raven (1975:

740) postulated. The record of both n = 13 and 11 in Mastixioideae, though

requiring further study, suggests a link between Curtisiaceae and Cornaceae.

With Curtisia and perhaps Mastixia excluded, x = 11 seems basic in Corna-

ceae. Evolution within Cornaceae appears to have involved aneuploid reduction,

giving rise to n = 10 and 9 in Corneae and x = 9 in Griselinieae, assuming its

position in Cornaceae is correct. Hehvingia, with n = 19 firmly established, is

problematic and its placement in Cornaceae has been seriously questioned by

several systematists. Eyde (1966: 845; 1967: 177) supports its removal from

Cornaceae on the basis of carpel vasculature not corresponding to the peculiar

pattern in Cornus and its allies. Hutchinson (1967: 74) assigns Helwingia to

Araliaceae where, however, its chromosome number conflicts sharply with x

12 in all members of this family known cytologically. It is of interest to point out

that Helicinaia, of all Cornaceae and allied families, lacks the taxonomically

significant iridoid compounds (Bate-Smith et al., 1975) and thus from a chemical

point of view also seems best excluded from any cornalean alliance.

The two monogeneric families, Garryaceae and Alangiaceae, generally be-

lieved to be closely related to Cornaceae are known to have x = 11. The cytology

certainly supports this view but does not exclude alternatives (Eyde, 1968,

1972).

Chromosome numbers appear to indicate a close relationship between Corna-

ceae-Cornoideae, Nyssaceae and Davidiaceae, with x = 22 in Nyssaceae possibly

related by direct polyploidy to the x = 11, basic in Cornoideae. In fact, at least

from a cytological point of view, Nyssaceae (and Davidiaceae) seem to be

more closely related to Cornaceae than is Curtisiaceae. Recognition of this
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family thus seems indicated on cytological as well as morphological and anatom-

ical grounds. Curtisia also lacks the unusual carpel vasculature of Cornaceae,

Nyssaceae, and Davidiaceae (Eyde, 1967).

There are still gaps in our knowledge of the cytology of Cornales and, in

view of the information presented here, counts are most desirable for the two Mad-

agascan genera, Kaliphora and MehnophyUa, both of unknown affinities, though

assigned by Wangerin (1910) to Coniaceae—Corneae and —Griselinieae, re-

spectively. Cytological data on these two genera would be particularly valuable

since both were excluded with Curtisia from Cornaceae by Eyde (1967) on

anatomical grounds, Melanophylla has recently been placed in its own family

(Takhtajaii, 1970; Airy Shaw, 1972), while Kaliphora has been associated with

the Afro-Madagascan Montiniaceae ( Capuron, 1969; Krach, 1976; Dahlgren

et ah, 1977).

In summary, chromosome cytology can be said to suggest the following:

1. Nyssaceae, n = 22, and Davidiaceae, n = 21, stand out as being funda-

mentally hexaploid in the cornalean alliance and may be related by direct poly-

ploidy to Cornaceae—Cornoideae, in which x — 11 is basic.

2. Cornaceae—Cornoideae—Corneae with x = 11 (and secondary aneuploidy)

seem more closely related to the specialized Garryaceae and Alangiaceae (both

also X = 11) than to Cornoideae—Griselinieae, —Toricellieae and —Ilelwingeae

as well as to the traditionally recognized subfamilies of Cornaceae, Curtisioideae,

and Mastixioideae.

3. Cytology provides support for the exclusion of Curtisia from Cornaceae

based on other lines of evidence, while bringing into question the relationship

of Mastixia and Toricellia to Cornaceae.
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REPRODUCTIVE STRUCTURES AND EVOLUTION IN
LUDWIGIA (ONAGRACEAE).

11. FRUIT AND SEED'

RiciiAi^D 11. Eyde-

ABSTRACT

Ltulwigia seed coats cut in various ways and examined with light niicroscope* and with

SEM have four similar cell layers regardless of species, noteworthy modifications occurring

only in taxa with seeds fused to the fruit wall. Surface features of the seeds are also

much alike except in Microcarpium, a diverse section in which some of the species deviate

with respect to the orientation of epidermal cells. In sections Ludwigia^ Macrocarpon, and
Myrtocarpus, hut not in secti(ms Dantia and Micwcarpium, the fruit wall has a well-dif-

ferentiated inner zone of spongy tissue that reduces the wall's effective thickness when dry,

thereby aiding seed dispersal. In section Seminuda and three monotypic secticms similar

tissue, spongy at early stages, increases and changes into a buoyant, protective endocarp as

the fruit grows. In section Oligospcrnium and in L. tondosa endocarps form without an
initial si:)ongy stage; they differ from Scrynniida endocarps in that the inner epidermis be-

eouK^s a zone of woody fibers se\'eral cells thick. Oligospcrmuin also stands apart because
tissue surrounding the endocarp is aerenchymatous; this section tlierefore seems to have
diverged early from the other ludwigias and developed its own aquatic adaptations. Evolu-
tionary lengthening and narrowing of the inferior ovary has taken place repeatedly in Ludwigta,
accompanied by reduction in the number of ovules per cross-section. Evolution of protective

endocarp followed wherever reduction progressed to the 1-seriate condition, bringing de-
veloping seeds into intimate contact with the fniit wall.

Keys for identifying the species of Ludwigta usually begin with stamen num-
ber, a legacy from Linnaeus. Distinguishing features of greater evolutionary

importance, however, are the uniseriate or pluriseriate arrangement of ovules

and the presence or absence of persistent endocarp tissue arovuid mature seeds.

Illustrations of uniseriate and pluriseriate ovules accompanying the section on

placentation in an earlier article (Eyde, 1977); I continue here with the anatomy
of the seed coats and the fruit.

Corner's (1976) observations and illustrations of Ludwigia C'Jussieua*)

nn 1907

see only one cell layer in a tegmen that is really 2-layered. Rode (1913) saw
one layer too many in the testa. Van Wisselingh's (1920) description and sketch,

which reappeared in Netolitzky's (1926) compilation, are accurate, but brief;

Wissel

Rode's "spindelformig
yy

Jussietia

folia. This name is a synonym of L. octovalvis, however, and the seeds of L.

octovalvis are not spindle shaped. Van Wisselingh identified his material as

My
Miihlberg

^ I thank D. Dille, T. P. Ramamoorthy, and P. Raven for criticizing the typescript. The
National Science Foundation contrihuted indirectly, via a series of grants to Raven, by sup-

porting the field work of several collectors. Photographs and anatomical preparations are tlie

work of Smithsonian photographer V. Krantz and museum specialist S. Yankowski, respectively.

'Department of Botany, Smithsonian Institution, Washington, D.C. 20560.

Ann. Missouri Bot. Gaud. 65: 656-675. 1978.
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of ways. For developmental stages, I used stained serial sections of paraffin-

imbedded specimens. Fully hardened seeds were affixed singly to a Komatsu

Electro Freeze freezing stage, sectioned freehand under a dissecting microscope

with a single-edge razor blade, and stained with toluidine blue O, a method de-

vised by S. Yankowski. I obtained clean endocarps by boiling herbarium fruits

in diluted NaOII (5 g/100 ml H2O) then in H-O alone, repeating until the outer

pulp came free. I also examined endocaqp tissue that had been treated with a 1/1

mixture of 10% nitric acid and 10% chromic acid to separate the cells, and I used

a scanning electron microscope for 3-dimensional visualization of seeds and

endocarps.

Herbarium vouchers for most of the sectioned material are tabulated in my
previous article. Though the table's caption says "sectioned Ludwigia flowers,"

many of the collections included fruits in various stages of development. Vouchers

for seeds scanned electronically are listed in Table 1 of the present article. Di-

mensions of fruits and seeds are taken from regional treatments (Munz, 1942,

1965, 1974; Raven, 1963, 1977).

Section Myrtocarpus

In this group of about 40 species (Ramamoortliy, unpubl.), the size of the

mostly obconic or obpyramidal capsules differs substantially from one species

Ludtiiaia decurrens

f
inner epidermal layer of transversely elongate cells, a single outer epidermal layer,

and an intervening parenchyma a few cells thick to more than 15 cells thick,

depending on the species and the developmental stage of the capsule. Paired

raphide idioblasts, widely distributed in vegetative parts of Onagraceae (Met-

calfe & Chalk, 1950; Carlquist, 1975), develop in the parenchyma of all

Ludwigia fruits.

Myrtocarpu

ovary become spongy in five of the

ned: Ludwiaia decurrens, L, erecta,

L. foliohracteolata, L. peruviana, and L. tomentosa. The cells separate from

their neighbors at least to the extent that conspicuous air spaces form and cell

outhnes become irregular (Fig. 1). In cross-section or longitudinal section the

tissue then resembles the spongy parenchyma of a leaf or a petal or the separation

tissue in developing fruits of the melastomataceous genus Rhexia ( Eyde & Teeri,

1967). As in Rhexia, some postfertilization cross-sections show a complete sepa-

ration of the outer parenchyma from a narrow zone of cells—epidermis and

adhering spongy parenchyma—surrounding the locules (Fig. 2). The two Myrto-

carpus species in which I have found spongy parenchyma poorly developed or

lacking (Fig. 3) are exceptional members of the section in other ways: Ludicigia

densiflora has very tough, almost cylindrical fruits and bears flowers in spikes;

L. latifolia has pollen in isolated packets (Eyde, 1977).

Seeds of section Myrtocarpus can be as short as 0.3 mm {Ludwigia decurrens),

as long as 1 mm (L. uwxiae, L. nervosa). Usually obovoid (sometimes slightly

curved), they are ^i to V2 as wide as they are long. The raphe is commonly about
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Taule 1. Herbarium vouchers for Ltidwigia seeds scanned with SEM. All are in the
U.S. National Herbarium.

Taxa

Sect. Cryptospcnna

L, ahijs^ainica A. Rich.

Sect. Dantia

L. arcnata Walt.

L. palustris (L. ) Ell.

L. spathulata Torr. & A. Gray

Sect. Fissendocarpa

L, hyssopifolia (G. Don) Exell

Sect. Ludwigia

L. altcniifolia L.

L. hirtella Raf.

L. mariiima Harper
L. virgafa Michx.

Sect. Macrocarpon

L, higiinae (Morong) Hara
L. octovalvifi (Jaeq. ) Raven

Sect. Microcarpium

L. alula Ell.

L. curtissii Chapman
L. ghnululosa Walt.

L, lanceolata Ell.

L. linearis Walt.

L. linifolia Poir.

L. microcarpa Michx.

L. piJosa Walt.

L. pohjcarpa Short & Peter

L. simpsonii Chapman
L. sphacrocarpa Ell.

L. suffruticosa Walt.

Sect. Miquclia

L. ovalis M'ui.

Sect. Mijiiocarpus

L. hracJiypliylla (Mich.) Hara
L. dccurrcns Walt.

L, dcnsiflora (Mich.) Hara

L. elcgaius (Camb.) Hara
L. erccia (L. ) Hara
L, latifoUa (Benth.) Hara

L. lithospcrniifolia (Mich.) Hara
L. longifolia ( DC. ) Haru
L. nervosa (Poir.) Hara
L. peruviana (L. ) Hara

L. sedoidcs ( Humb. & Bonpl. ) Hara

Vouchers

Thoma.s III33 (US-554592), Kenya

Godfrey 6- Reinert 61100^ Florida.

Horner 618, Washington.
Curtiss 6853, Florida.

Ferreyra 1158, Peru.

Wliitehouse 16350, Texas.

Cory 56641, Texas.

Pollard 1112, Mississippi.

Godfrey b Tryon 523, South Carolina

Lorentz, no number (US-1233717), Paraguay.
Anderson 8336, Brazil.

Fernald et ah 4960, Virginia.

Godfrey 65514, Florida.

Sniilh 1938, Alabama.
Traey 8496, Louisiana.

Harper 1605, Georgia.

Vanderhilt 4175d, South Carolina.

Godfrey 6195, Nortli Carolina.

Godfrey ir Reinert 60969, Florida.

Cory 49815, Texas.

Treeul 915, Mississippi.

Benke 4926, Illinois.

Bissell ir Clark 245, Connecticut.

Godfrey 6 Reinert 60970, Florida.

Krai 44739, Alabama.
Jones 79, Florida,

Collector unknown (US-35()SC)6), Japan

Anderson 6297, Brazil.

Pranee et al. 5665, Brazil.

Maeedo 3940, Brazil.

Rushy 1792, Brazil.

Campijias 446, Brazil.

Pranee et al 10331, Brazil.

Gleason 676, British Guiana.
King 1738, Colombia.

Anderson 7866, Brazil.

Bridorolli 3005, Argentina.

Killip 34404, Colombia.
Jorgensen 4122, Paraguay.

Killip h Smith 20497, Colombia.
Cuatreeasas 19654, Colombia.
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Taxa

Table 1. (continued)

Sect. Nipponia

L. cpilohioidcs Maxim.

Sect. Oligospcrmum
L. pepJoides (ILB.K.) Raven

Sect. Oocarpon

L. fondosa (Arnott) Hara

Sect. Serninuda

L. Icptocarpa (Niitt. ) Hara

Vouchers

Tokyo Science Museum 1130, Japan.

Ruth 716, Texas.

Cowan 38886, Frcncli Cuiana

Proctor 16898, Grenada.

Vi5 fol

Corner's (1976) observations on the seed histology of Lndicigia peruviana are

valid for other species of section Myrtocarpus and for most species outside the

section (see Fig. 4). The testa has two cell layers: an outer layer of trans-

versely elongate cells and an inner layer of crystalliferous cells. The inner and

radial walls of the crystalliferous cells are lignified and very thick. The tegmen

is also 2-layered, the outer cells being thick walled and longitudinally very

elongate, the inner thin walled and not so elongate. The cells of the inner layer

are filled with a darkly staining substance. This layer tears easily when sectioned,

and fragments of the darkly stained cells then adhere to the nuccllus. Corner

omitted two features reported in earlier works: the outer epidermal cells de-

velop median longitudinal thickenings (Ohlendorf, 1907; van Wisselingh, 1920)

that may protrude as tiny tangential ridges on the surface of a dry seed (Figs.

22, 33), and the crystalliferous cells frequently contain large solitary crystals

(Rode, 1913) in addition to the small crystals described by Corner. At least

some of the large crystals have diamond-shaped outlines, a form not found

among the crystals in onagraccous woods (Carlquist, 1975).

Surface features of Myrtocarpus seeds will be illustrated by T. P. Rama-

moorthy in a subsequent article; so I shall not treat surface features here except

flora and L. latif

nsifl

wigias (compare Figs. 21-22). latifolia

large cross-sections (as seen in sliced material), but the walls are no thicker than

they are in other species; consequently, the cells collapse in the vacuum chamber

of the scanning electron microscope, giving the seed a peculiar wrinkled ap-

pearance (Fig. 23).

Although all the mature Ludwigia seeds I have looked into have two cell

layers in the testa and two in the tegmen, I have seen what appears to be a third

layer in inner integuments of L. peruviana ovules that were fixed prior to fertil-

ization. Possibly this species loses a layer of cells during maturation of the

seed coat, but I am not completely confident of the observation because most of

my paraffin sections are cut at about 15 ^m, too thick for unequivocal counting

of layers of small cells.
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RES 1-4. 1. L. foliobractcolata. Flower in x.s. showing
2.

Sectioned Lachiigia.—

layer of spongy parenchyma (sp) adjoining inner epidermis of inferior ovary (x25).
L. erccta, Flo\A'er in x.s. showing separation of spong>' tissue from continuous parcnch>'ma

(X50).—3. L. hlifolia. Flower in x.s.; no spongy tissue (x25).—4. L. alata. Seed in x.s.

Phase-contrast, dark-field. Labels indicate cell layers: epidermis (ep), crystalliferous layer

(cr), outer and inner tegmic hxyers (ot,it). All mature Liidwigia seeds (see Figs. 19, 40-41)
have this 4-laycred structure ( x2()0).
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Section Ludwigia

Capsules are smaller (length 4-8 mm) Myrtocarp

species, and all are somewhat cuboidal, hence the common name, seedbox, for

L. aUernifolia. My slides were prepared from fairly mature fruits of two of the

four species, Ludwigia Tnaritima and L. virgata, and younger material of these

species plus a third, L. aJternifoJia. The parenchyma of the developing fruit

wall is commonly 12-15 cells thick, and an outer zone of continuous parenchyma

surrounds an inner zone of spongy parenchyma, as in section Myrtocarpus. From

the physiological standpoint, it is interesting that the zonation of the ovary wall

develops before fertiUzation (Fig. 9). While the fruit develops, the walls of two

or three layers of cells beneath the outer epidermis thicken and become lignified;

as a result, the mature capsule is harder than the usual Myrtocarpus capsule. The

zonate structure of the fruit wall is readily demonstrated with dry material, for

the two layers separate when the capsule is crushed. The capsules open (al-

ways?) by an apical pore formed when the style abscises and subjacent tissue

deteriorates (Raven, 1963: fig. 11). Abscission is preceded by cell divisions in

the abscission zone (Figs. 5-6), but the process differs from leaf abscission in

that there is no protective layer of subcrized cells below the abscission zone. De-

terioration of the tissue between the abscission zone and the seeds is doubtless

aided by the heavy concentration of raphide idioblasts in this region. Styles can

abscise In a similar way in section Myrtocarpus, leaving an apical depression,

if not an actual pore (Figs. 7-8).

Histologically, the seeds of section Ludwigia resemble those of section Myrto-

carpus. External sculpture is unexceptional: the transversely elongate cells are

in parallel columns over the body of the seed (Fig. 24).

Sections Dantia and Microcarpium

Fruits in these closely related sections are quite small. Maximum length

rarely exceeds 10 mm and minimum length may be as little as 1 mm in Ludwigia

microcarpa. I have sectioned flowers of six species from these two groups, but

I have had access to pickled fruits from only one species in each: L. palustris

in Dantia, L. alata in Microcarpium. In both sections, the ovary wall has fewer

cell layers than the ovary wall of most Myrtocarpus species. Ludwigia palustris

is the extreme; here the parenchyma opposite the locules is fewer than 10 cells

thick, and these cells remain small during fruit development (Fig. 10) while

the cells in the septal radii enlarge. The tissue in the placental radii is so

thin at maturity that the seeds can be seen clearly through the wall of a wet

fruit. Inspection of intact herbarium fruits from other members of section Dantia

indicates that they are similarly constructed, but none are as papery-thin as those

of L. palustris. Fruits of L. ahta have wings or heavy ridges opposite the locules;

consequently, the fruit wall is thickest in the placental radii, contrasting markedly

with the fruit wall in Dantia species and in most other species of section

Microcarpium.

Monographers have observed that fruits of certain Microcarpium species

dehisce by means of flaps separating from the top of the fruit (Raven, 1963:
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fig. 12). Histological zonation of the fruit wall may have a role in this dehiscence,

for I have seen some spongy parenchyma below the sepals in longitLidinal sec-

tions of Ludwigia pilosa (the only spongy parenchyma I have observed in sec-

tions Dantia and Microcarpium) . Histological zonation is also manifested in

L. pilosa^ bnt not in related species, by the abundance of dark-staining cells in

the inner parenchyma layers of the ovary wall (Fig. 11).

In general, seeds of sections Dantia and Microcarpium are histologically

similar to those of section Myrtocarpus, but in Ludwigia palustris the cells of

the crystalliferous layer can differ greatly in size from one part of the seed to

another, those in the middle of the seed being much larger than those at the

ends.

The elongate surface cells of Dantia species have the usual transverse orien-

tation (Fig. 25), but in section Microcarpium the surface features differ from

species to species. Ludwigia lanceolata, L. linifoliay L. pilosa, and L. suffruticosa

have more or less isodiametric surface cells (Fig. 26). In L. polijcarpa and in a

collection identified as L. gJandulosa, the cells are elongate in the direction of the

seed's length (Figs. 27-28). In a second collection identified as L. glandulosa,

most surface cells are transversely elongate ( Fig. 29 ) , and they are transversely

elongate in the remaining Microcarpium species that I examined (see Table 1).

Section Macrocarpon

The four closely related species have narrow cylindrical capsules up to 50 mm
long. Eight prominent ribs mark the position of large vascular bundles in the

locular and septal radii. I sectioned developing ovaries of Ludwigia neograndi-

flora and L. octovalvis, but the only mature Macrocarpon fruits I have seen were

taken from pressed specimens. Parenchyma of the ovary wall is 10-15 cells

thick. Effective thickness is less, however, because the inner parenchyma be-

comes lacunose early in development and tears away from the continuous outer

parenchyma, thvis presenting no barrier to rupture of intercostal areas when the

fruit dies. Accordingly, fruits are more fragile and fall apart more easily than

those of section Mijrtocarpus,

Seeds of section Macrocarpon are unique in the genus in that the raphe grows

to match the body of the seed in size and shape (Fig. 33). The appearance

of seeds that have been cut transversely (Fig. 34) indicates that the parenchyma

cells within the raphe do not divide but expand and then tear as the raphe's

epidermal cells increase in number.

FiGuiiEs 5-10. Flowers of Ludwigia.—5. L. maritima {Arguelles I). Flower in longi-

tudinal section showing abscission zone (az) at base of style (x7).—6. Another section from

same series, abscission zone enlarged. Section talcon just below epidennis ( X95).—7-8.

Similar abscission scars in sections Ludwigia and Myrfocarpus.—7, L. maritima {Arguelles 1,

XlO).—8. L. peruviana (Steinberg, no number, Florida, X7).—9. L. virgata {Broome 863),

Prefertilization ovary in x.s. showing early development of spongy parenchyma. Winged

ovaries are not uncommon among Ludwigia species (x28).—10. L. palustris (Broome 859).

Immature fruit in x.s. Note thin fruit wall in locular radii ( X37).
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Section Seminuda

Of the four species, I have worked only with Ludwigia leptocarpa, but my
serially sectioned material of this species includes prefertilization flowers as well

as fertilized ovaries at various stages of development. As in section MacrocarpoUy

the fruits are long, narrow, and cylindrical. The fruit wall parenchyma, about

10 cells thick in the intercostal areas at anthesis, has an inner lacunose zone and

an outer continuous zone which separate fairly early (Fig. 12), The separation

occurs several cells away from the inner epidermis, leaving more tissue attached

to the epidermis than is the case in other subgeneric sections. As the fruit de-

velops, the cells of the inner epidermis elongate into fibers, and those of the spongy

parenchyma multiply. The inner zone becomes 15 or more cells thick in some

places, and the spongy appearance is lost as cell divisions fill the lacunae. Cell

walls thicken somewhat, and the inner zone becomes an endocarp in which the

cells, except those of the epidermal layer, are isodiamctric and easily separated

from each other (Fig. 13). The 1-seriate seeds are larger (up to 1.4 mm long)

than those of most ludwigias but do not differ histologically. They are oriented

more or less horizontally, depending upon their position in the fruits, and each

is loosely enclosed by its own segment of endocarp (Figs. 35-37). As was the

case with L. peruviana, my sections suggest the loss of a third (middle) cell

layer as the inner integument becomes the tegmen.

Three species outside section Seminuda are similar to Ludwigia leptocarpa

in the structure of the endocarp and the orientation of the seeds. Raven's (1963)

synopsis assigns each of these species to its own section. The endocarp segments

of L. ahyssinica are like those of L. leptocarpa in structure and color (brown),

but the cross-sectional outline is triangular in the latter, horseshoe shaped in the

former. Tlie endocarp of L. epilohioides is white and does not develop in dis-

crete segments, one segment to a seed; instead the endocarp can be vertically

continuous through much of the ovary, and within it the seeds (Fig. 30 shows

an isolated example) are often so crowded as to be almost 2-seriate. The endo-

carp of L. epilohioides is horseshoe shaped in cross-section but thinner than

that of L. ahyssinica. Endocarp segments of L. hyssopifolia, white and triangular,

are cut through by a vascular bundle in the midplanc of the locule. They there-

fore separate easily into halves when handled. The upper part of the fruit lacks

hardened endocarp; the seeds are pluriseriate in each locule and smaller than the

1-seriate seeds below, but the large and small seeds do not differ histologically or

in surface sculpture (Figs. 31-32).

Figures 11-16. Lttdtvigia.— 11. L. pilosa {Broome 861), Ovary in x.s. showing darkly

stained cells in inner parenchyma layers (X37).—12. L. leptocarpa (Raven 26491). De-

veloping fruit in x.s. showing separation of spongy parenchyma from continuous parenchyma.

Inner tissues adhere to seeds at maturity ( x56).—13. L. leptocarpa (Proctor 16898),

Isodiamctric endocarp cells, separated by maceration (xl90).—14. L. peploides (Raven

14529). Postfertihzation ovary in longitudinal section. Long axes of developing seeds are

more nearly perpendicular than horizontal (x21).—15. L. peploides (Raven 26493). Pre-

fertilization ovary in x.s. showing early development of intercellular spaces in outer parenchyma

(><;80).—16. L. urugiiatjensis. Somewhat older prefertilization ovary showing well-developed

aerenchyma (x37).
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Section Olicospkrmvm

My sectioned material includes two of the seven species, Lticlwigia peploides

and L, uruguaijcnsis. Again, the fruits are long and narrow, but the wall is some-

what tliicker in flower and fruit than it is in comparable specimens from sec-

tion Seniintida; in L. nrugumjemis, the ovaiy wall can be 20 cells thick at

anthcsis.

As in many otlier ludwigias, two tissue zones are readily distinguished. Here,

however, the tissue near the outer epidermis is lacunose, becoming a well-defined

aerenchyma, continuous with the cortical aerenchyma of the peduncle, before

the flower <)p(Mis (Figs. 15-16). Presumably, oxygen and carbon dioxide move
readily between the aerenchyma of flower and peduncle, tissue of primary origin,

and the aerenchyma of root and stem, tissue derived like cork from a phellogen,

in the manner of the aerenchyma-mediated exchange of gases between leaves and
roots. It is worth noting that Schenck (1889), who coined "Aerenchym" after

studying stems and roots of Ludwigia, restricted the term to tissue of corklike

origin. Hutchinson's (1975: 206) attempt to revive Schenck's restricted usage

while using the expression "lacunar system" for similar tissue of primary origin

is ill advised. If the air space tissue has a respiratory function throughout the

plant, a single term reflecting that function is appropriate^ Furthermore, a func-

tional concept of aerenchyma is well based historically: Karl Goebel ( 1889-1893),

the leading structural botanist of his time, accepted Schenck's term soon after it

was proposed with the recommendation that aerenchyma be defined "nicht

entwicklungsgeschichtlich, sondern biologisch/*

In section Oligospcrnunn, as in section Seminuda, the inner layers of the

ovary wall develop into a discrete endocarp around each seed (Fig. 38). Here,

however, the inner epidermis becomes very active after fertilization. By re-

peated divisions and by differentiation of the resultant cells, it eventually forms

a layer of lieavy-walled fibers about eight cells thick around the locules (Figs. 17-

20, 40). Surrounding the fil)er layers in the mature fruit are several layers of

isodiametric cells much like those of Seminuda endocarps, l^ut in section Oligo-

spennum these cells are more or less straw colored and tend to be aligned in

straighter radial files, perhaps because there is no spongy stage in tlie dcvelop-

nent of the OUgospcrniiun endocarp.

Oligospermuni seeds are like Seminuda seeds in size and shape, but they are

positioned in the locules with their long axes more nearly vertical than horizontal

(Fig. 14). A more striking peculiarity is the manner in which the growing seed

fuses with the endocarp adjoining it. The union is so complete over most of the

seed siuface that the testa cannot be separated from the endocarp. When a

seed is pried loose with forceps, cell walls are torn, mainly in the thin-walled

inner layer of the tegmen. Despite this difference, the seed coats have the same

four cell layers seen in other ludwigias. The outer testal layer, being the layer

united witli the endocarp, is modified but it is not lost; it can be traced in cross-

sections if one starts at the raphe, where the seed epidermis is well defined, then

advances to the septal region, where the testa and endocarp are intimately imited.

The crystal-bearing inner layer of the testa is the iDrominent layer of Oligo-

I
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Figures 17-20. Luchvigia peploidci>.—17. Raven 14529. Fruit in x.s. showing endo-

carp tissue around each locule (Xl2).—18. Same, one endocari") enlarged (X47).—19.

Same, further enlarged. Labels indicate isodiametric endocarp cells (ic), endocarp fibers

(ef), seed epidermis (ep), crystalliferous layer (cr), outer and inner tegmic layers (ot,

it) (x220).—20. Ruth 716, Endocarp fibers separated by maceration (X80).
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spermum seed coats, as it is in other subgeneric sections, though the cells are

not as large there as they are in most species. The cells of the outer tegmic layer,

unlike their counteiparts elsewhere in the genus, are narrower in the tangential

direction than they are in the radial direction. Luchcigia Uruguayensis ovules

photographed with the aid of the Nomarski interference system show a third

2-3

Fruits

40^1structurally similar to those of section OUgospermum (compa

but the fruits are smaller and devoid of aerenchyma, and the seeds are fewer.

I have observed a dozen or so seeds per fruit in L. torulosa, a hundred or more

in L. peploides. Although the ovary wall is thinner in L. fort;/asa—about 12 cells

thick at anthesis—radial divisions in the developing endocai-p make the mature

fruit Contours of the

endocarp (Fig. 39) are rounded, with isodiametric cells more evenly distributed

over the surface than is the case in OUgospermum.

Structttre and Function

The differentiation of the fruit wall into the inner spongy zone and outer

continuous zone observed in many Ltidicigia species undoubtedly aids dispersal

in that the spongy tissue is no impediment to the exit of the seeds when the

capsule ripens. Though I have found nothing pertinent in works on plant

evolution, I would not be surprised if it should turn out that many plants with

capsular fruits have evolved the same means of reducing the effective thickness

of the fruit wall. To be sure, Ludwigia paJustris and other small-fruited species

have thin walls even though there is no spongy zone. Here, however, the thin

wall is linked to a difference in gynoecial vasculature that I shall treat in a subse-

quent article.

The appearance of the spongy zone at anthesis invites functional comparison

with the spongy mesophyll of a leaf. Developing ovaries are green, and it may

be that photosynthesis has a role in the differentiation of the zones. That is,

photosynthesis in the outer, better-lighted cells of the ovary wall may increase

their growth rate over that of the inner cells. Resultant expansion of the outer

layers could pull the smaller inner cells apart to some extent and eventually

separate the outer layers from the inner (Fig. 2).

It is clear enough that evolutionary alteration of the inner spongy zone to a

thick endocarp of dead cells, as in section Seminuda, betters the floating capabil-

ity of the disseminule, thereby helping the species spread from one wet area to

another. But early stages in the evolutionary change—slight modifications in

the inner cell layers—would not make a buoyant endocarp. Therefore, the

Figures 21-29. Scanning electron niicrograplis of Ludwigia seeds.—21. L. dcnsiflora

{Rushy 1792, x85).—22. L. peruviana (Killip ^ Smith 20497, x55).—23. L. latifolia

[Gleason 676, x75).—24. L. hirtella (x85).—25. L. palustris (x80).—26. L. lanceolata

(X 100).—27. L. polycarpa {Bissell ir Clark 245, X 115).—28. L. glandulom {Smith 1938,

X95).—29. L. glandulosa {Tracy 8496, X85).
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1initial advantage of the altered inner layers probably had to do with protectioi

against predators. The larvae of ecrtain insects are very destructive to Ludwigia
ovaries (Needham, 1941; Sankaran & Krishna, 1966). Even a slight change in

the spongy parenchyma would be selected for if the change made the layer less

palatable at vulnerable stages in tlie growth of the fruit. Continued selection

could produce a well-differentiated endocarp still able to discourage predation

as the fruit develops, but also able to float the seeds after the fruit ripens.

Nt^edhanrs (1941) field observations in Puerto Rico support the suggestion that

developing endocarp tissue thwarts predators. While collecting L. octovahis

fruits (with no endocaips) for their heavy infestation of midge larvae, he found
that L. leptocarpa (an endocaip species) ''growing along side, showed no in-

festation whate^'"ver.

Buoyant endocaips are not the only floating structures in Ludwigia. Section

Macrocarjwns big raphe is a float, and in at least some ludwigias the whole
fruit floats. Salisbury (1972) observed, for instance, that L. pahistris fruits can
float for months, presumably because of intercellular spaces in septal radii. Seeds

of this species can germinate in groups within the floating fruit or individually

after the fruit has ruptured, suggesting to Salisbury the possibility of secondary

dispc^rsal in mud sticking to birds' feet. One would judge from the structure of

Oligospermtim fruits that species of this section are better adapted than L.

palustris for two-stage dispersal. Not only does each seed have its own buoyant
endocarp, but the intact fruit has a buoyant wall. It may be, however, that two-

stage dispersal—floating fruit followed by floating seed—occurs only under
certain conditions. I infer from the appearance of herbarium specimens that

Oligospermtim fruits ordinarily deteriorate and release seeds while still firmly

attached to the plant, and Backer's (1914) field observations on L. adscendens

say nothing about free-floating fruits.

Structure indicates a different kind of two-stage dispersal in Ludicigia htjs-

sopifolia, for breakup of the fruit begins at the distal end, freeing the small upper
seeds that have no endocarp covering. Subsequent deterioration frees the lower,

larger seeds, each in its endocarp segment. Backer (1913) found to his surprise

that both the unclad upper seeds and the endocai-p-clad lower seeds float, but
his experiment ended accidentally after 16 days. It is likely that the two forms

would float differently if tested longer. Under natural conditions, aquatic dis-

seminules can float off and on for months or years before germinating, and so

FiGUHEs 30-37. Scanning ek-ctron micrographs of Ludwigia.—30. L. epiJohioides.
Seed (x65).—31. L. hyssopifolia. Seed from pkiriseriatc region at top of fruit (x85).

gment
33. L. Jagunac. Seed showing large raphe characteristic of section Macrocarpon. Note
longitudinal ridge on each epidermal cell caused by partial thickening of outer cell wall ( X90).

Same. Another seed cut across to show^ raphe's interior. Under raphe, shrunken
embryo and surrounding tissue adhere to seed coats (x 115).—35. L. leptocarpa, Endocarp
segment with seed, viewed from below. Inner (fibrous) zone slopes toward seed, therefore
appears thicker than it is.—36. Same. Another endocarp segment viewed from above. Note
prominent raphe. Both x35.—37. Same. Yet another endocarp segment cut to show cell
structure. In this figure, long axis of fruit is parallel to width of page ( X45).
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many factors can affect germination ( Hutchinson, 1975: 210 ff. ) that one

hesitates to guess at Hfe history "strategy" without extensive experimenting.

One question that could be answered with experiments: Are lower seeds better

fitted to colonize partly occupied (relatively shaded) sites because they are

larger and upper seeds more effective for colonizing exposed sites because there

are more of them?

Relationships

The regional monographs by Munz (1942) and Raven (1963) treat Myrto-

carpus as the primitive section of Ludwigia. Floral mcrism, placentation, and

androecial characters are consistent with this treatment (Eyde, 1977), and I have

found nothing in the structure of fruits and seeds to contradict it. Indeed, the

monographers had fruit characters in mind when assigning primitive status to

the section: it is difficult to view a Myrtocarpus fruit as anything but generalized

with respect to a fruit with separable endocarps. Recognizing a preponderance

of ancestral features in section Myrtocarpus does not mean, however, that spe-

cies with endocarps perforce evolved from Myrtocarpus species. It is more likely

that two separate endocarp groups diverged from the precursors of section

Myrtocarpus,

Before defending that view, I must say something on the delimitation of

section Myrtocarpus, Raven's (1963) list of 23 species includes 2, Ludwigia

densifJora and L. latifolia, that lack a well-defined spongy zone in the ovary

wall. (For this reason, among others, they are to be excluded from the section

in the forthcoming revision by T. P. Ramamoorthy.) I found no spongy zone

in ovaries of other onagraceous genera, and this raises a question: Did the an-

cestors of L. densifJora and L. latifoUa lose the trait, or did they diverge from

other ludwigias before it evolved? When associated characters are considered

herbaceous habit and spicate inflorescence in L. densiflora; 4-mery, pollen

packets, and adnate bracteoles in L. latifoUa—either species seems less likely to

retain an archaic feature than, say, L. tomentosa, a woody Myrtocarpus in which

bracteoles are free and 5-mery is frequent. Since a spongy inner zone is evident

in sectioned herbarium flowers of L. tomentosa, I infer that the trait was lost

during the evolution of tlie two excluded species.

On the other hand, I see no reason to infer that Oligospermutn ovaries ever

had a spongy layer. One might envision a sequence from the mature fruit wall

of section Myrtocarpus to tliat of section Seminuda and then to that of section

Oligospcrmum, but the second step would require a major change in the histo-

genesis of tlie ovary as well as a change in tlie orientation of ovules. It is more

likely that Oligospermum arose from the ancestors of Myrtocarpus as an offshoot

with its own aquatic adaptations. If my reasoning on merism (Eyde, 1977) is

right, Seminuda probably diverged later from the same ancestral line after the

ovaries had acquired the inner spongy zone, but before the widespread stabiliza-

tion of 4-mery.

Endocarp histology confirms the close kinship of Ludwigia torulosa to section

Oligospermum, though fruit wall aerenchyma is lacking in L. torulosa. It is far
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Figures 38-41.

peploides.

vascular bundle occupies dorsal

—40.
groove to hit ( x35).

Scanning electron micrographs of Ludtvigia.—38. Endocarp of L.

In intact fruit, raphe descends through apical cavity and large longitudinal

—39. Endocarp of L. tondosa (x45).
L. peploides (Raven 14529). Part of liquid-preserved fruit cut across to show seed

with surrounding endocarp. Labels as in Figs. 4, 19. Though specimen was prepared by
critical point drying, shrinkage of cotyledons is evident (x80).—41. L. tondosa. Herbarium
endocarp with adhering seed coats, x.s. Thin seed epidermis can be traced upward in fig-

ure to multilayered region on raphe side where seed has separated from fruit wall. Note
torn cells between endocarp fibers and crystallifcrous layer (Xl90).
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from clear, however^ that all species with endocarp segments forming from

spongy parenchyma have a close common ancestry. For one thing, endocarp

segments are brown in some of these species, white in others. The color dif-

ference need not be an indication of remoteness if we recall that L. pilosa has a

darker inner zone than its relatives in section Microcarpium. More important

are the indications that in Ludivigia an endocarp must develop whenever selec-

tion brings a])()ut a 1-seriate arrangement of ovules.

Seeds forming in a single file establish extensive surface contact with the

ovary wall, and morphogenic substances produced by the growing seed can then

diffuse into the ovary's inner layers, converting them to endocarp much as integ-

uments are converted to seed coats. I hav^e not tested the phenomenon biochem-

ically, to be sure, but the pattern of endocarp formation around each seed is clear-

cut. Narrow segments of fruit wall opposite the gaps between ovules receive less

of the diffusing substance(s); that is why there are discrete endocaip bodies around

each iiKiture sec^d—except in L. epilohioides. In that species the ovules are

crowded, rather than l-seriate; so the endocaip is vertically continuous. Given

the ontogenetic link between 1-seriate seeds and endocarp formation in Lud-

wigia, it follows that a similar evolutionary sequence may have occurred more

than once witliin the genus: hemispherical or obconical fruits with pluriseriate

seeds, tlien longer fruits witli fewer seeds per cross-section, finally linear fruits

with 1-seriate endocarp-clad seeds. Selective pressure for the initial change lay

in the ability of a long, narrow fruit to function as an extension or replacement

for the peduncle. Tlie adaptive value of a neat 1-seriate arrangement lies in its

link with endocaip formation, perhaps also in the fact that the evolutionary

reduction of the placenta deprives lar\^ae of a choice feeding site (see Needham,

1941). A disadvantage that must be offset by a lineage following this route

is the decrease in number of seeds per fruit. Ludwigia hyssopifolia is an evolu-

tionary compromise in that the upper part of the fruit retains the ancestral con-

dition.

Fniits of sections Ludwigia and Macrocarpon are enough like those of sec-

tion Mijrtocarpus to suggest direct derivation from Myrtocarpus; however, Rama-
moorthy tells me he presently favors the derivation of Macrocarpon from extinct

ancestors of Myrtocarpus. The derived sections retain the spongy zone in the fruit

wall, but each has its own advanced traits: in Macrocarpon, enlarged raphes and

narrower, more heavily ribbed and more readily ruptured fruits; in section

Ludwigia, haplostemony and poricidal fruits, the latter "foreshadowed" by some

Myrtocarpus fruits (p. 661). Though sections Dantia and Microcarpium do not

have a well-developed spongy parenchyma, they probably arose from Myrto-

carpus, perhaps as one lineage. Links between these two sections and between

Microcarpium and Ludivigia may be clarified when Microcarpium, now under

study by David Dille at the Missouri Botanical Garden, is revised. Dantia has

been shown to be a polyploid complex of five species, close enough to at least

two species of Microcarpium for natural intersectional hybridization to occur

(Schmidt, 1967). Microcarpium, judged by the differences in surface cell orien-

tation of the seeds, is remarkably diverse. The differences may be species-specific,

despite the apparent heterogeneity within L. glandulosa {Tracy 8496 vs. Smith
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1938). Munz (1944) accepted Tracy 8496 as L. glandulosa, but the fruits are

unlike those of other L. glandulosa specimens in the US collection.

The third and final paper of this series will describe floral vasculature and
summarize suggested evolutionary links in a diagram.
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FOLLIA THUNB. (COMMELINACEAE): THE FIRST GENERIC
RECORD FROM THE NEW WORLD

ROHEHT B. FaDEN^

Abstract

A collcc'ti()]i from Panama, represrnting the first N(av World record of FoUia, is described

as P, americana Faden. The plant appears to be indigenous.

The genus Pollia Tliunb. (including Aclisia E. May.) is widely distributed in

the tropics and subtropics of the Old World. Approximately 12 species occur

from India and Sri Lanka to China, Japan, Malaysia, the Philippines, New Guinea,

eastern Australia, and the Solomon Islands. Another four are confined to tropical

Africa, including Madagascar. In 1974 I received for determinaticm a fruiting

specimen from Panama {Gentry 3806) which clearly belonged to this genus and

embodied the first New World record of it. The specimen appeared to represent

an undescribed species, but as I had not seen material of some PoUia taxa, I hesi-

tated to describe a new one. In 1976 I was able to study specimens of the remain-

ing species in the genus at the Royal Botanic Gardens, Kew, and Museum Na-

tional d'llistoire Naturelle, Paris, and to confirm that the Panamanian plant is

not conspecific with any described species.

Pollia americana Faden, sp. nov.

—

Fig. 1.

Herl)a foliis angnste ellipticis ad oblanceolato-cUiptica, ( l5-)23-30 cm longis, (5-)

G.5-7.5 cm latis. InfU)rescentiae thyrsi tcrminales, pedunculati, anguste ovoidei, 14.5-16 cm
longi, 8-9.5 cm lati, cincinnis ca. 50-62 pro parte maxima snbxerticillatis compositi. Cincinni

ascendentes, 2-5.5 cm longi, 2-8 flores efferentes, dense pnbernli. Pedicelli frugiferi erecti

ad ascendentes, 4-5.5 mm longi. Fnictus l)acciformes, indehiscentes, sphaerici, cyanei, 5.5-7

mm diametro. Semina biseriata, 2-5 in quocpie locnlo, 8-12 in (nuKiue frnctu, 2.6-3.1 mm
diametro, hilo linear!, 0.5-0.75 nun longo.

Herb ca. 0.5 m tall. Leaves (except the uppermost, reduced ones on the

peduncle) petiolate; sheaths overlapping, 2-3 cm long, puberulous-scabrid with

hook-hairs (terminology of Tomlinson, 1966), not ciliate at the apex; laminae nar-

rowly elhptic to oblaneeolate-elliptic, (l5-)23-30 cm long, (5-)6.5-7.5 cm wide,

the apex acuminate, the base attenuate, both surfaces puberulous-scabrid, the

adaxial with prickle hairs, the abaxial with hook-hairs, the margins scabrid with

prickle hairs, especially towards the apex; petioles not undulate. Inflorescences

solitary, terminal, pedunculate thyrses, the peduncles robust, 14-16 cm long, bear-

ing 1-2, spaced, reduced, sessile leaves, densely puberulous with hook-hairs;

thyrses narrowly ovoid, 14.5-16 cm long, 8-9.5 cm wide, with ca. 50-62, mostly

subverticillate, ascending (or the uppermost patent) cincinni; inflorescence axis

densely puberulous with uniform-length hook-hairs; cincinnus bracts herbaceous,

lanceolate, 4-10 mm long, reflexed, mostly persistent, sparsely puberulous

' Department of Botany, Field Museum of Natural History, Roosevelt Road at Lake
Shore Drive, Chicago, Illinois 60605.

Axx. Missouri Box. Card. 65: 676-680. 1978.
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Figure 1. Plolotype of PoUia americana Fadcn, Gentry 3806 (MO).

abaxially; cincinni 2-5.5 cm long, 2-8 flowered; cincinniis peduncles 7-17 mm
long, the longest in the lower cincinni, decreasing upwards, densely puberulous

with uniform-length hook-hairs; cincinnus axis slightly undulate between the

bracteoles, densely puberulous with uniform-length hook-hairs; bracteoles spaced

4-8 mm apart, cup-shaped, perfoliate (occasionally splitting to the base), more
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or less herbaceous, 2.5-4 mm long, not evidently glandular, puberulous, especially

towards their bases. Flowers unknown. Fruiting pedicels ascending to erect,

4-5,5 mm long, glalirous or sparsely puberulous. Sepals x^ersistent and reflexed in

fruit, convexo-concave, ca. 4 mm long, glal)rous or very sparsely puberulous.

Fruits bacciform, indehiscent, spherical, 5.5-7 mm in diameter, lustrous, pale

blue with darker blue patches, cells of the outer wall mostly transversely

elongate. Seeds biseriate, 2-5 per locule, S-12 per fruit, triangular to polygonal

in outline, dorsoventrally flattened, 2.6-3.1 mm in diameter, testa grey brown,

finely pitted, embryotega concolorous, hilum linear, 0.5-0.75 mm long.

Type: Panama. i*anama: Ca. 16 km from Rio Bayano on trail to Santa Fe,

isotype).

J

Relatioxsiiii>s

The relationships of P. anicricana are difficult to assess. This is due largely

to the ambiguity regarding which characters are indicative of affinity in this

genus. I have previously noted that tlie use of certain attributes to delimit sec-

tions of Pallia, e.g., number of fertile stamens (Clarke, 1881), has resulted in

apparently unnatural sections, and that no satisfactory division of the genus has

been x^roposc^d (Fadcni, 1975). The lack of flowers iu Gentry 3806 prevents its

placement to sc^ction in any published scheme.

Pollia amcricana is highly distinctiv^e because of its large, hairy leaves, large,

robust inflorescences with numerous, mostly subverticillate cincinni, widely

spaced bracteoles, and large seeds (apparently the largest in the genus). It is

most similar to P. hasskarUi Rolla Rao (Himalayas to Java), P. japonica Thunb.

(Japan to China), F. nuicrophyUa (R.Br.) Benth. (Philippines to Australia),

P, vcrticillata Hall. f. (New Guinea), and F. gracilis C. B. Clarke var. mada-

;ascariensis II. Perr. (Madagascar) in inflorescence form and chicinnus arrange-t
ment. Pollia Juisskarlii departs from P. amcricana in its undulate petioles, smaller

inflorescences, caducous cincinnus bracts, bracteoles and sepals, densely pu-

berulous sepals, more isodiainetric cells of the outer fruit wall, and smaller seeds;

F. japonica differs in its longer-pedunculate inflorescences with more widely

separated whorls of cincinni, less widely spaced bracteoles, shorter fruiting

pedicels, and smaller seeds; F. Jimcrophylla contrasts by its smaller, glabrous

laminae, smaller, less robust, more shortly pedunculate intlorescences, longer,

decurved fruiting pedicels, narrower, ellipsoid, plumbeus fruits, and smaller

seeds with a smooth, grey testa; F. verticillata diverges in its smaller leaves with

caudate apices, smaller, less robust, more shortly pedunculate inflorescences,

longer fruiting pedicels, deciduous sepals, and smaller seeds with a smooth, grey

testa; F. gracilis var. madagascaricnsis differs in its less robust inflorescences, nar-

rower, ellipsoid, grvy l^rown fruits, and ai^parently smaller seeds (only immature

seeds seen).

Discussion

Pollia americana appears to be indigenous in Panama. Recent introduction

would seem to be ruled out by its distinctness from all Old \\'orld species. Its
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undisturbed rain forest habitat also suggests nativeness. A number of Pallia

species are widely distributed on islands and are evidently easily dispersed long

distances. This dissemination is probably enhanced by birds eating the berrylike

fruits. Thus the spread of PoUia to the New World can readily be explained by
natural dispersal.

In addition to PoUia, only five other genera of Commelinaccae (out of the

approximate 45 in the family) have indigenous species in both the New and
Old Worlds: Aneilemu (1 of its 60 species in the New World), Buforrestia (1 of

3), Commelinu (ca. 15-20 of ca. 200), Floscopa (3-4 of ca. 20), Murdannia (4

of 40-45). Pollia agrees with all of them in having the bulk of its species in the

Old World. It is most like Murdannia in having its main center of diversity in

tropical Asia, while the other four genera are exclusively {Buforrestia) or pre-

dominantly African.

All six of these genera appear to have been dispersed from the paleotropics

to the neotropics. This is implied by the greater number of Old than New World
species in all of them. It may also be inferred from the fact that the closest rela-

tionships of all these genera, except Comnwlina, are with strictly Old World
genera. Even Commelina appears to liave l)cen an offshoot of the evolutionary

line which produced Spatholirion, Streptolirion and Aetheolirion, all Asiatic

genera, while the genera of closest affinity to Commelina^ the neotropical Phaeo-

sphaerion and CommeJinopsis, are evidently derivatives from it, and probably

arose subsequent to its dispersal to the New World. Studies at the species level

are sufficiently advanced only in Aneilema to shed some light on the question of

geographic origin. The single neotropical sjieciesj A. umhrosum (Vahl) Kunth,

is part of a species complex centered in West Africa and clearly has reached the

neotropics in relatively recent times (Faden, 1975).

The American distributions of the amphi-Atlantic genera of Commelinaccae
suggest in most cases dispersal from the paleotropics to South America. The
indigenous American species of Murdannia and Buforrestia are strictly South

American; Aneilema reaches western Panama at its northern limit; Floscopa has

all its species in South America, with one extending to Nicaragua. Commelina
has reached the New World at least twice and is well represented in both

North and South America. Our knowledge of its species is too incomplete to

determine where they might first have arrived in the New World. Pollia is the

only one of these genera not known from South America. Its eastern Panamanian
distribution, however, suggests that it may occur in the poorly known, adjacent

part of that continent.

The discovery of Pollia in the New World represents a remarkable range

extension. It is now added to a growing list of amphi-Atlantic genera once con-

sidered restricted to the Eastern or Western Hemispheres: Maranthes (Chryso-

balanaceae; Prance, 1968), Hymenaea ( Leguminosae, Caesalpinoideae; Lee &
Langenheim, 1975), Commiphora (Burseraceae, Gillett, personal communica-
tion )

.
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A REVISION OF THE GENUS BORRICHIA ADANS.
(COMPOSITAE)'

John C. Semple-

AUSTIIACT

Borrichia Adans. (Compositae: Ileliantheae) is a small North American genus of two
well-collected species and their hybrid and one species known only from the type collection.

Borrichia frutescens (L. ) DC. grows in saline habitats along tlie Atlantic and Gulf coasts

from Virginia to the Yucatan. Borrichia arhorescens (L. ) DC. occurs along the coasts of

the northern West Indies and tropical Florida where it hybridizes with B. frutescens. The
hybrids were first described as a species B. X cuhana Britton & Blake (pro sp.). Borrichia

peruviana DC. is known from the vegetative type collection. Borrichia demissa DC. has been
excluded from the genus.

The only comprehensive treatment of the genus Borrichia DC. (Compositae,

Tribe IIcHantheae) the "Sea Ox-eye Daisy" was that of de Candolle (1836:

488-489). Since then several species have been described and the entire field of

modern biosystematics developed. I have reviewed the chromosomal biology of

the genus (Semple, 1978), and a detailed study of Floridian populations of B. X
cuhana Britton & Blake (pro sp.) has been made (Semple & Semple, 1978). The

number of estimated species has been reported recently as seven by Willis (1966:

148) and Long & Lakela (1971: 833-834) and five by Gleason (1952: 339) and

Correll & Johnston ( 1970: 1644-1645) . This paper reviews the pertinent literature

on the taxonomy of the genus and provides species descriptions and a key to the

revised genus.

NOMENCLATUHAL HlSTOUY

Linnaeus (1753: 903) first described tlie type species as Buphthulmum

frutescens L. from New World collections from Virginia and Jamaica and as-

sociated the sjDecies with the Old World taxon Buphthalmiim salicifoUum L.

(designated type of BuphthaJmum) , Later, Linnaeus (1759: 1227) split B.

frutescens into two species, with the Jamaican collection included in B. arhorescens

L. De Candolle (1836) recognized the significant differences between the Old

World species, members of the Tribe Inuleae, and the New World species, and

he placed the latter in Borrichia, a name proposed by Adanson (1763: 130) to

honor the seventeenth century Danish botanist Ole Borch. Adanson did not list

any species in his genus, however. De Candolle (1836) remedied this and in

addition to the two Linnaean species which he transferred to Borrichia, B. frute-

scens and B. arhorescens, he included three more species: B. peruviana DC,
B. argentea DC. and B. demissa DC. De Candolle listed synonyms for the five

^This work was primarily done while I was a student and research associate at the

Missouri Botanical Garden. Financial support during tlie latter phases of the work was
through an operating grant from the National Research Council of Canada. Comments on
the manuscript and help on typification by Dr. William G. D'Arcy of the Missouri Botanical

Garden were appreciated.

^Department of Biology, University of Waterloo, Ontario, Canada N2L 3G1.

Ann. Missouri Box. Gawd, 65: 681-693. 1978.
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species, as well. Of tlie tliree additional species only one, B. peruviana^ is treated

as distinct in this revision. The type collection is nnfortunately vegetative only

and little can be said about the taxon. The second species has been placed in

synonymy under B. arborescens in this revision, while the third species B. demissa

has been excluded from Borrichia based on fruit morphology.

Small (1903; 1262-1263) described another species, B. glahrata Small, from

Curtiss 1412 collected in tropical south Florida. In the 1915 edition of the

Flora of the Southeastern United States, however, Small placed B. ghbrata in

synonymy under B. arborescens, having studied the species from locations other

than the Florida keys.

The last species to be described was B. cubana Britton and Blake (Britton,

1920) based on a Cuban collection, Leon 7244. No further collections of

this species were correctly identified except for those of Ekman from the same
location several years later. My researcli has discovered ten more collections

of this species made in the Florida Keys during the last 75 years by several

botanists, including Small. Several extensive populations of the taxon were also

located during June of 1975.

The status of each taxon was investigated through field work, chemical and
cytological studies, experimental greenhouse studies when possible, and examina-

tion of herbarium specimens from the following herbaria: BUS, F, FAU, FLAS,
FSU, GH, IJ, MO, MSC, SMU, TEX, TUFTS, US, USF, and WAT. Tlie curators

of these institutions are thanked for their cooperation.

Systematic Treatment

Borrichia Adans., Fam. PL 2: 130. 1763. Based on Dillenius Etham. tab. S3,

//^. 43 = B. arborescens; fig. 44 — B. frutescem.

Diomcdca Cass., Bull. Sci. Soc. Philom. Paris 1817: 70. 1817. type: D. hulcntaia Cass.

Borrichia frutcsccns (L. ) DC.

Soholiferous or fruticose perennials to 1.5 m tall; roots fihrous, at times ad-

ventitious; stems woody, decumbent to erect, branching, the sap sticky resinous.

Leaves opposite, heteroblastic; primary stem leaves petioled to nearly sessile,

occasionally serrate-dentate; secondary branch leaves progressively more linear-

oblanceolate, entire and reduced in size, 2-10 cm (rarely more) long, glabrous

to pubescent, firm, coriaceous or succulent, mucronate, the teeth often spinulose.

Inflorescence terminal solitary heads or a few heads clustered on short lateral

branches. Heads globose to turbinate; phyllaries in 2-3 series, the outer ones

larger and decussate, ovate with a spinulose tip or merely acute-cuspidate,

10-45; receptacle slightly convex, the paleas partially enclosing fruit, resembling

the inner involucral bracts; ray florets pistillate, yellow, the strap ovate, the

apex notched; disc florets perfect, yellow, tubular, the anthers black with orange

connective glands, the style bifurcate, terete, the style branches papillate. Fruits

( cypselas ) of the periphery laterally compressed, appearing 3-angled, tra-

vcrscly depressed obtrullate in cross-section, those of the center 4-angled, taper-

ing at base, rhombic in cross-section, gray to black, glabrous, faintly finely retic-

ulate; pappus a 3-4-angled united crown, straw colored, occasionally deciduous

on older fruits after release from head. Chromosome number: x ~ 14, n = 14.
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Lectotype species: Borrichia frtitescens (L.) DC.

As delimited in this revision, Borrichia includes shrubs with opposite leaves

and yellow-flowered, essentially solitary, radiate heads. The diagnostic char-

acter is the achene pappus, which is straw colored and forms a 3^-ai

united crown on the black 3-4-angled achene. The leaves of the plant arc

as a medicinal tea in the Bahamas (Eldridge, 1975).

o

Key to the Taxa of Borrichia in North America and the West Indies

a. Involucral bracts obtuse to acute, not spinulose tipped; leaves of mature plants

entire, glabrous or sericeous; chaff paleas papery, the apex obtuse or acute

—

-

_._ 2. B. arboresccns

aa. Involucral bracts prounnently spine tipped; leaves of primary branches serrate or

dentate, villous-sericeous (rarely coriaceous and glabrous).

b. Involucral bracts long spinulose tipped, often strongly reflexed; primary and
secondary branch leaves mostly with large petiolar spines; chaff paleas

folded, spinulose tipped 1. B. frutescens

bb. Involucral bracts cuspidate, not reflexed nor swollen in fruiting heads; pri-

mary and secondary branch leaves serrate or dentate along the mid i^ortion

of the blade only, often undidate and coriaceous; chaff paleas cuspidate

tipped „_ __ 3. B. x ctihana

NOT INCLUDED IN KEY: 4. B. peruviana^ known only from the vegetative type col-

lection. See text.

1. Borrichia frutescens (L.) DC, Prodr. 5: 488. 1836.

Bxiphthalmum frutescens L., Sp. PI. 903. 1753. type: Virginia (?BM, not seen).

B. incanum Mill., Card. Diet., ed. 8. 1768. type: Bahamas (not seen).

Diomedia bidentata Cass., Diet. Sci. Nat 13: 283. 1819. Based on Buphthalmum frutescens L.

Borrichia frutescens (L. ). DC. var. angustifolia DC, Prodr. 5: 489. 1836. type; Mexico,

Tampico, Berlandier 126 (G, seen on microfiche).

Soboliferous perennials, forming dense clones, overwintering by rhizomes,

fruticose perennials in areas without killing frosts. Leaves heteroblastic villous-

sericeous; primary branch leaves petiolate, obovate to elliptic, the apex acute or

mucronate, the margins basally serrate-dentate spinulose (rarely along most of

margin), the blade attenuate, the petiole with one or more pairs of large spinulose

teeth near the base; secondary branch leaves becoming progressively more
sessile, entire, oblanceolate-linear, the apex acute or mucronate. Heads solitary,

terminal and on lateral branches near the shoot apex, globose; peduncles 2-6

cm long; phyllaries in 3-4 unequal series, 20-40, the outer shorter, 2-4 mm long,

the apex obovate with a woody recvirved spine, the inner similar with the spines

spreading to erect, 3-6 mm, sericeous except for tlie spines; receptacle slightly

convex, the chaff folded, oblanceolate, 4-6 mm long, with a long orange yellowy

woody spine 1.5-3 mm long, becoming thickened with age; ray florets pistiHate,

fertile, yellow, 15-30; disc florets perfect, fertile, yellow, 20-75. Fruits (cypselas)

black at maturity, 3-4 angled, the peripheral ones traversely depressed obtrullate

in cross-section, the inner rhombic in cross-section, 2.5-4 (-5) mm long; pappus

a 4-angled vmited crown, straw colored. Heads disintegrating after one or

more seasons, globose, the outer phyllaries fully reflexed due to the thickening

of the phyllaries, chaff, and fruit. Chromosome number: n = 14 (rarely 3x).
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DISTmiiUTION AND HABITAT

Borrichia frutescens is a common member of tlie salt marsh community and

brackish backwaters along the Gulf and Atlantic coasts from Virginia to the

west coast of the Yucatan Peninsula in Mexico. The species occurs inland along

the Rio Grande Valley in Texas and as far as the State of Coahuila in northern

Mexico. It is present along the coasts of the Bermuda Islands, but normally

is absent from the West Indies. The species was collected once on Grand

Bahama Island, Allen 29 (Gil), annotated by Britton & Millsaugh as B. ahore-

scens (probably because the plant is neotonous ) , and was collected near

Havana, Cuba, Ehnan 13,292 (F, CH, NY, US). The duplicates range from

t)pical B. frutescens to more B. cubana-\ike and may represent part of a hybrid

swarm. These collections by Eckman were originally identified as B. cuhana

and are from the type location of that taxon. Both the Cuban and Bahamian

collections arc probably only chance introductions. Figure 1 (dots) illustrates

the distribution of the species based on herbarium collections.

MORIMIOLOGICAL VARIATION

The species varies greatly in size of the heads and the degree of leaf serra-

tion-dentation. Field observations indicate that the variation in head size is

in part due to environmental factors. The time of year when the head is pro-

duced and the general vigor of the plant affect head size. Various degrees of leaf

serration-dentation occur throughout the range, although extreme forms are

more common in southern Texas. Typically the blade margins are serrate along

the basal third to half, while some specimens have some leaves with most of

the blade serrate: Flamingo, Florida, Godfrey et ah 63379 (FSU); Nuevo Laredo,

Nuevo Leon, Mexico, Frey ir Frey 2337 (Gil). AVhile isolated individuals may
appear to warrant taxonomic status, such extremes merely represent the ends of

continuous variation of several characters in a single phenotype.

On some specimens the outer two involucral bracts may be large (1-2 cm) and

appear more leaflike due to the lack of the long woody spine. The extreme forms

of this variation are again merely the end of a continuum and do not warrant

taxonomic recognition.

Field studies revealed that some plants may rarely produce leaves that are

glabrate in part or entirely. This may represent some environmentally induced

retiu'ii to the seedling leaf form. Experimentally grown plants were found to

produce several pairs of juvenile leaves that were glabrate and without serrate-

dentate margins before producing more typical leaves. In this condition the

seedlings may be confused with B. arhorescens^ although the involucral bracts that

are produced by such unusually early flowering plants are typical. Figure 2

illustrates the branching pattern, leaves, involucre and phyllaries, and a disc

fruit of B. frutescens.

Bermuda. Castle Harbor, Admirars Cove, Brown ir Britton 968 (NY). Long Bird Is.,

Marble 762 (NY). St. David's Is., Red Bay, Brown 6 Britton 1063 (NY). Walsingham,
Brotvn ^ Britton 281 {F, CII, NY, US); Collins 305 (F, NY, US); Rankin s.n. (NY); Marsh
1636 (F, CH, SMU, TEX).

Mexico. canu'ECHE: S of Lcrnia, Saner 2429 (F). yucatan; Progresso, Gaumcr 1161
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6X

H

Fi(;uRE 2. Borrichia frutcsccns ( L.) DC.—A. Shoot from ihizoinr.—B-D. Primary

stem leaf, branch leaf, higlier lo\'el branch loaf, respectively (pubescence not indicated; all

at same scale).—E. Fruiting head.—F. Plnllary of middle series.—C Receptacle chaff.—H.
Mature fruit of central disc floret—I, Leaf surface pubescence diagram. (Based on many
collections.)
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(F, MO, US); Lundell 7951 (F, GH, NY, TEX, US), coahuila: W of Hermanas, Turner

6350 (TEX). Cuatro Cienegas, Marsh 2033 {F, GH, TEX), quintana roo: Lake Chichan-
kanab, Qaumcr 2209 (F, GH, MO, US), san luis potosi: Haciende de Angostiiro, Pringle

3757 (F, GH, MO, US), taaiaulipas: S of Matamoros, Wooten 29 (US). Tampico, Palmer
100 (F, GH, MO, NY, US), veracruz: Barra de Tuxpan, Sauer ir Gade 2985 (F). 4 km S

of state line, Newling ir Gomez-Pompa 388 (GH). 8 km before Tampico. Chiang 73 (F, GH).
United States. Alabama: Mobile, Danphine Ls., Mohr s.n. (US). FLomuA: Brevard

Co., TitusviUe, Na^h 2289 (F, GH, MO, NY, US). Broward Co., Hollywood, Demaree 18714
(FLAS). Collier Co., Marco, Hitchcock s.n. (F); Standletj 12793 (US). Citrus Co., Pirates

Cove, Gerielle I- Fleming 1272 (USF). Dade Co., Coconut Grove, Young 50 (US). Elliot's

Key, Small ir Nash s.n. (NY). Homestead, Godfrey 58125 (USF). Miami, Garher s.n. (GH,
NY); Small 5456 (GH, NY, US); Small & Carter 1214 (F, NY). Duval Co., Shell Is., Curtiss

1413 (F, MO, US). Franklin, NE of Alligator Pt., Krai 2798 (FLAS, GH, NY, USF). Hernando
Co., Pine Is. causeway, Krai 7015 (FLAS, GH, USF). Hillsborough Co., Mullet Key, Long
1264 (USF). NW Tampa, Lakela 25012 (GH). Indian River Co., Vera Beach, Demaree 41973
(SMU). Lee Co., Punta Rassa, Hitchcock 136 (F, GH, MO, NY, US). Standhnj 265 (F, GH,
MO, US). M<mroe Co., Big Pine Key, KiUip 41804 (F, US); Traverse 715 (GH, SMU, TEX).
Flann'ngo, Traverse 624 (SMU, TEX). Pasco Co., Port Richey Bay, Lakela ir Patman 9983
(FLAS, GH, USF). Wakulla Co., Panacea Shores, Henderson 63-1241 (TEX). Georgia:

Glynn Co., Brunswick, SmaW s.n. ( F, NY). St. Simon's Is., Cronquist 5351 (GH, MO, NY,
SMU). Mclntoch Co., Sapelo Is., Duncan 20162 (GH, SMU, TEX, UC). Louisiana: Cameron
Pa., Cameron, Tracy 8664 (F, GH, MO, NY, US). Mississippi: Harrison Co., Biloxi, Ship Is.,

Demaree 31909 (F, TEX), 3.5023 (USF). Jackson Co., Horn Is. Wildlife Refuge, Valentine

s.n. (FLAS, SMU). north Carolina: Carteret Co., Beaufort, Godfrey 6492 (US); leClair

5863 (NY); Channell ir Rock s.n. (GH). Hyde Co., Ocracoke Is., Kearney 2285 (US), south
Carolina: Charleston Co., McClellanville, Godfrey ^ Tryon 251 (F, GH, MO, NY, US).
Horry Co., Lillte R. Bindge, Bell 7711 (USF). texas: Calhoun Co., Port. Alto, Drushel s.n.

(MO). Cameron Co., Boca Chica, Webster 6 Wilbur 3042 (SMU). Galveston Co., E of Alvin,

» = 14u Raven ir Gregory 19413 (TEX). Karnes Co., S of Kenedy, Johnson 960 (SMU).
Kenedy Co., El Toro Is., Tharp 49128 (US). Nueces Co., Corpus Christi, Heller 1786 (GH,
MO, NY, SMU, US). San Patricio Co., Aransas Pass, Schulz 834 (US). Sinton, Wolcott ir

Barkley 16-413 (GH, NY, TEX). Webb Co., E of Laredo, Gutierrez 88 (SMU, TEX). Banks

of the Pecos, Wright 1407 (GH, MO, NY, US). Virginia: Accomac Co., Chincoteague Is.,

Eitcn 936 (NY). Anne Northhampton Co., Capeville, Hunnewell 17007 (GH). Princess Anne
Co., Lynnhaven Inlet, Randolph 429 (GH).

West Indies. Bahamas: Grand Bahama Is., Allen 29 (GH).

2. Borrichia arborescens (L. ) DC, Prodr. 5: 489. 1836.

Buphtlialmum arborescens L., Syst. Nat., ed. 10. 1227. 1759. Based on Plumier, Pi. Amer. tab.

106, fig. 2. 1756.

Diomedea indentata Cass., Bull. Sci. Soc. Philom. Paris. 1817: 70. 1817.

D. glahrata H.B.K., Nov. Gen. Sp. Pi. 4: 213. 1820. type: Cuba (not seen). Cites Buphthal-

mum arborescens L.

D. argentea H.B.K., Nov. Gen. Sp. Pi. 4: 213. 1820. type: Cuba (not seen). Cites Buphtlml-

mum Peruvianum Lam. and B. lincare Willd. Scnsu D.C. j)ro parte ex syn. B. peruviana

and B. lincare.

Buphthalmum canum L'Her. ex Dun. in DC, Prodr. 5: 489. 1836, pro syn.

B. argentea (H.B.K.) DC, Prodr. 5: 489. 18.36.

Borrichia glahrata Small, Fl. S.E. U.S. 1263. 1903. type: Florida, Curiiss 1412 (NY, holo-

type; F, GH, MO, NY, isotypes).

Fruticose perennials to 1.5 m tall, decumbent to ascending, forming clones

by rooting or drooping stems and by rhizomes. Leaves succulent, opposite,

oblanceolate-oblinear, very shortly petioled, the blade attenuate; juvenile leaves

of seedlings glabrous, apically serrate; adult leaves entire, mucronate, 5-10 (-15)

cm long, becoming reduced in size on higher order branches. Heads solitary,

ovate; peduncles 0.5-5 cm long; phyllaries 10-16, the outer in pairs, succulent,

ovate-elliptic, obtuse or acute, glabrate or sericeous, 6-9 mm long, the inner
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oblanceolate acute to rounded, glabrous, 6-9 mm long; receptacle slightly convex,

the chaff similar to the inner phyllaries, oblanceolate-Hnear, acute to rounded

apically; ray florets pistillate, fertile, yellow, 7-15; disc florets perfect, fertile,

yellow, 20-50. Fruits (cypsela) black at maturity, 4-angled, traversely depressed

obtrullatc to rhombic in cross-section, 3.5-5 mm long, pappus a 4-angled united

crown, straw colored; heads hemispheric at maturity, dark brown with the apices

of the phyllaries and chaff often disintegrating, whole heads disintegrating

after one or more seasons. Chromosome number: n = 14n (possibly aneuploid

with 2n = 26-30).

DISTRIBUTION AND HABITAT

Borrichia arhorescens is common along the rocky coasts and sandy marshes

and beaches of the Florida Keys, Bermuda, the West Indies from Jamaica and

Guadeloupe northward, and the barrier islands of Belize and the east coast of the

Yucatan Peninsula. The species*s northern extension in the United States is

Miami, Florida, Figure 1 (stars) shows the distribution of Borrichia arhorescens

based on herbarium collections. In frequently collected areas some symbols have

been left out for clarity.

MORrilOLOGICAL VARIATION

Two forms typically occur throughout the range: sericeous individuals with

obovate-oblanceolate to oblanceolate leaves and glabrate individuals with sim-

ilar or more linear leaves. The shape of the leaf varies considerably, even on

the same plant in some cases. In the Florida Keys the glabrous form is the only

one present, w^hile elsewhere both forms may occur. Field w^ork in the Ba-

hamas indicates that the pubescent form may be an ecotype more adapted to the

rocky limestone coasts, while the glabrous form is more common in the mangrove

swamp areas and brackish lagoons. This is not absolute though and both forms

may occur in most habitats.

Small (1903) segregated the extremely large glabrate-leaved individuals as

B. glahrata^ but later reconsidered and treated the form merely as a variety. In

the Bahamas many plants were found to possess both glabrate and pubescent

leaves. Borrichia argentea was the name applied to the other end of the con-

tinuum; plants with small, obovate, pubescent leaves. Near George Town, Great

Exuma, Bahamas, individuals were found with leaves of the glahrata-iy\}e and

leaves of the argentea-Xy^e. The existence of such populations indicates the

existence of a single variable species. I (Semple, 1970) found the same situation

for Conocarpus erectus L. and noted the existence of the intermediate forms in

Borrichia arhorescens. Plants with both glabrous and pubescent leaves have

been collected throughout most of the range of the species and such inter-

mediates probably exist everywhere both pure forms do. On Jamaica the pu-

bescent form is dominant and the glabrous form is nearly absent. Some small

islands appear to have only one form. This may be due to chance introduction of

just the one form, but environmental factors favoring one form may exist. The
genetics of the conditions have not yet been studied. One plant grown from seed

was observed to cycle between glabrate leaves produced in late winter and

spring and pubescent leaves produced in the summer and fall. These observations
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FiGUiiE 3. Borrichia arhorcsccns ( I.. ) DC.—A. Tcnninal portion of a youn^ shoot.

—B. Branch from an older procumbent plant—^C-F. Variation in leaf morphology (all the

same scale).—C. Glabrous leaf of the glob rata-ior}^^.—D. Pubescent leaf of the argentea-form.

•E. Glabrous leaf from an upper branch (pubescent leaves loot similar).—F. Juvenile leaf of a

plant that later produced pubescent leaves.—G. Head illustrated in flo^\ering condition on

the left side and fruiting condition on the right side.—H. Phyllary (one side illustrates location

I. Receptacle chaff.—J. Fruit of peripheral floret (central floretof pubescence when present )

.

fruit similar to Fig. 2H).— K. Leaf surface diagram illustrating nature of pubescen wllen

present on leaves.
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were made while the plant was in a greenhouse in Canada, so conditions may
be too different from the wild habitat for the observations to be of great sig-

nifieanee. The observations do indicate that the nature of the indument can be

changed by modification of the environment. Figure 3 illustrates the morpholog-

ical characteristics of B. arhorescens.

Bi'LrzE C;l()ver'.s Reef, Long Cay, Fosbcrg i^ Sachet 53804 (GH, MO). Ambergris Cay
on Barrier Reef, Stoddart 445 (UII), 446 (IJ, US). Stamn Creek, Shipp 575 (F, GH, MO,
NY).

Bermuda. Gibbit Is., Collim 304 (F, Gil, NY, US), 397 (Gil). Hungry Bay, Bailey

et al s.n. (Gil). Long Bud Is., Brown 707 (CH, US, NY), 709 (GH, NY). Smith's Parish,

Flatts Inlet, Moore 2851 (F, GH, NY). Warwick, Manuel 104 (GH); Rubinwn 170, 171, 172
(all GH).

Mexico, quintana noo: Tancah, Stecre 2529 (US). Holbox Is., Gaumer s.n. (US).
CozuTiiel Is., Gatituer (S9 (NY).

United States. Florida: Dade Co., Coral Gables, King's Bay Country Club, Morton
(BUS). Elliott's Key, Caesar's Rock, Britton 370 (F, NY). Snmll <ir Nash s.n. (NY). Key
Largo, Newport, Eaton 429 (TEX). Traverse 662 (GH, SMU, TEX). Miami, Small ir

\Vilson 1894 (NY). Sands Key, Rodham s.n. (GH). Monroe Co., Bahia Honda, Simpson 365
(F, US). Big Pine Key, Killip 41688 (F); Killip 6 Swollen 49303 (US); Scihert 1267
(GH, MO). Everglades Natl. Park, Craighead s.n. (GH). Grassv Key, Stern 1482 (GH, US).
Key West, Lakela 27823 (GH); Hitchcock s.n. (F). Little Torch Key, D'Arcy 3046 (FLAS).
Lower Matecunibe Key, O'Neid 7613 (GH, NY, US); Weber s.n. (FLAS). Marquesas Keys,
Lansing 2157 (F, NY). Ragged Keys, Small ir Carter 3120 (NY). Torch Key, Curtiss 5436
(GH, MO, NY, US).

West Indies, uaiiamas: Abaco, Sandy Pt., Proctor 30548 (IJ). Acklin's Is., Brace
4397 (F, NY). Andros Is., Golden Cay, Daivson 26895 (US). Andros Town, Dawson 26622
(US). Bimini, NIS., Howard 10018 (GH, NY, SMU, US). SIS., Port Royal, Rabbit Cay,
Cillis 11313, 11314 (both IJ). Caicos, Middle Is., Burch 4293 (NY). Crooked Is., Hitchcock
s.u. (MO). Eleuthera Is., the Current, Lewis 7197 (MO, NY). Great Exuma, Jewfish Light
Chain, IIuinnu"ngbird Cay, Nicker.son <& Kessler 2743 (Gil). Grand Turk, East Bay, Proctor

8771 (IJ); Nash ir Taylor 3886 (F, NY). Inagua, Sandy Pt., Nash l~ Taylor 1390 (NY);
Dunbar 77 (GH). Mayaguana Is., Abraham Bay, Wilson 7525 (F, GH, NY). New Providence
Is., Nassau, Wright 9, 25 (both F, GH, NY). Salt Key Bank, AnguiUa, Wilson 8075 (MO,
NY), 8107 (F, NY). Watlings Is., Wi7,swi 7288 (F, GH, NY), cayman islands: Grand Cay-
man, Armour 1239 (F); Brunt 1687, 1884 (both IJ), 268 (MO, NY); Proctor 11989 (GH).
Little Cayman, Kings 40 (MO, NY), cura: Camaquey, Cayo Palo, Shafer 2732 ( F, NY, US).
Cayo Paredon Grande, Shafer 2759 (F, NY, US). Havana, Havana, Curtiss 750 ( F, GH,
MO, NY, US). Playa de Marianas, Leon 3713, 5024 (both NY). Isle of Pines, Bibijagua,

lemmings 114 (GH, NY, US). Matanzas, Britton ir Shafer 44 (NY). Oriente, S of Cape
Cruz, Leon 16349 (NY). Santiago, Clemente 5318 (NY). Pinar Del Rio, Mariel, Palmer ir

Riley 729 (US). Santa Clara, Cienfuegos, Jack 8304 (US). Gavitan, Howard 4962 (GH, NY).
Santiago, Baracoa, Pollard et al. 197 (F, GH, MO, NY, US), iiaiti: Bayeux in Dept, du Nord,
Elcman 2556 (GH, IJ). Mahautierc, Eyerdam 87 (F, GH, US). La Gonave Is., Bouchia
Lagone, Ekman 8688 ( F, NY). Tortue Is., La Valle, Leonard 11430 (CAi, NY, US). Ilold-

ridge 1417 (NY, US). Jamaica: Bluefields Bay, Harris 9975 (NY, US). Port Antonio,
Maxon ir Killip 282 (US); Millspaugh 985 (F); Wight 160 (F, NY). Hanover, Esher Cove,
Proctor 23470 (IJ). Middlesex Co., Dry Harbour. Hunncwell 11173 (GH). St. Ann's Hall,

Fosherg 42686 (US). St. Mary, Port Maria, Proctor 7531 (IJ). Oracabessa, Proctor 6648
(IJ, US). St. Thomas, Holland Bay, Bengry s.n. (FLAS, IJ, MO). Westmoreland, Homer's
Cove, Proctor 33070 (IJ). lesser axtilles: Anquilla, Flat Cap Pt., Proctor 17628 (IJ).
Antiqua, Mamora Bay, Box 1302 (US). Barbuda, Cowan 1667 (GH, IJ, NY, US). Guade-
loupe, Grande Terre, Monle, Proctor 19960 (IJ, US). Marie Galante, Anse Piton Proctor
21096 (IJ, US). St. Croix, RicLsecker 24 ( F, GH, MO, NY, US). Virgin Is., Anegada Is.,

D'Arcy 4806 (US). Puerto rico: Arecibo, Sargent 771 (US, TEX). Guanica, Velez 645
(NY). Salimas do Cabe, Urban 535 (GH, US). San Juan, Underwood ^ Griggs 916 (NY,
US). Is. Culebra, Britton ir Wheeler 239 (NY, US). Mona Is., Britton et al 1765 (NY).
Vieques Is., Shafer 2671 (NY, US), santo do.\iinc;o: Baraliona, Beata Is., Howard 12422
(GH, US). Trujin, Abbott 1681 (US). Ciudad TrujiUo, Allard 14386 (US). Puerta Plata,

LaBoca Cliffs, Ekman 14589 (GH, US); Jimenez 4358A (US). San Pedro de Macoris,
Rose et al. 4263 (NY, US). Samana Penisula, Cape Samana, Abbott 1188a (US).
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FiGui^E 4. Borrichia X cuhana Britton & Blake.—A. Brunch.—B-F. Range in leaf mor-

phology present on same plant.—B—C. Leaves occmring on primary and secondary stems and

branches.—D. Leaf occurring on secondar> and higher level branches.—E-F. Leax'cs occurring

on higher level branches.—G. Head illustrated in flowering condition on the left side and
fruiting condition on the right side.—IL Phyllary of middle series.—L Receptacle chaff,—J.

Leaf surface diagram illustrating natiue of pubescence when present on leaves.
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3. Borrichia X cubana Britton & Blake (pro sp.) stut. nov., Mem. Torrey Bot.

Club 16: 116. 1920. J

1917, Leon 7244 (NY, annotated as the holotype by E. K. Schoficld, 1973;

NY, annotated as isotype by E. K. Schofield, 1973).

Fruticose perennials. Leaves opposite, heteroblastic; primary stem leaves

elliptic petiolate, serrate-spinulose along the mid portion of the blade, undulate

and coriaceous, more succulent with age; upper branch leaves reduced, sessile,

oblanceolate-linear, glabrate to long puberulent. Heads solitary, hemispherical;

phyllaries 16-25, in several subequal series, 5-8 mm long, ovate with cuspidate

tips, pubescence similar to that of the leaves; chaff slightly folded, oblanceolate

cuspidate, but not spinulose, equal to the bracts in length; ray florets pistillate,

apparently fertile, yellow, 14-25; disc florets perfect, apparently fertile, yellow,

25-60. Fniit (cypsela) black at maturity, 4-angled, traversely depressed obtrul-

late to rhombic in cross-section, 3-5 mm long; head brown to black at ma-
turity, hemispheric; phyllaries not thickening with age. Chromosome number:
n = 14ii; Semple (1978) described meiosis in the hybrids.

Detailed experimental and field observations that support the status change

of this taxon from that of species to a hybrid between B. frutescens and B.

arhoreseem were given by Semple & Semple (1978). In the protologue Brittoi

noted that he thought that B. X cubana was closely related to B. frutesce^is. The
plants are intermediate in nearly all characters between the two parental species.

The bracts are large like B. arhorescens and cuspidate, which is intermediate be-

tween the acute arhorescens condition and the spinulose frutescens condition. The
hybrids are common in the Florida Keys, the only area where the two parent

species are normally sympatric. No hybrids have yet I^een collected from

Bermuda, but they may be present since both parents occur there. There appears

to be, or has been, only one population of hybrids in Cuba—namely, the type

locality from w^hich several collections were made in 1917 and 1921 (Leon

6870^ 7244 and Ekman 13292, respectively). The latter is a mixed collection of

specimens appearing to be B. X cubana and some B. frutescens and may repre-

sent a sample of a hybrid swarm. It is possible that Ekman sampled the actual

parent involved in the cross, but this can not be proven.

Experimental crosses were made between B. frutescois and B, arhorescens.

The Fi progeny were morphologically similar to cuttings of B, X cu]}ana col-

lected in Florida. Figure 4 illustrates the intermediate morphological condition

of B, X cubaiia.

1

Cuba, havaxa: Castillo de Etarcs, Ekman 13292a (Gil, NY, MO, US); Leon 6870
(NY).

ITED

WAT
Rock, Britton 369 (F, NY). E of Could, Black Point, Semple 1709 (CAN, MO, WAT, US).
Miami, MacArthur Causeway, Semple 1703 (MO, US). Sands Key, Semple 1700-6 (MO,
US). Monroe Co., Bijr Pine Kev, Cornman 2111 (MO); Seihert 1270 (CH, MO); Semple
1737 (MO, US, WAT). Ciaij,^ Key, Semple 1755 (MO, US). Key West, Small 6 Small
4911 (Gil, US). Long Key, Lou^i et al. 2249 (USF). Lower Matecunibe Key, Semple 1719
(MO, US). Marquesas Croup, Man Key, Lansing 2360 (F, NY). Woman Key, Lansing 2420
(F). Saddle Bunch Kevs, Semple 1734 (MO, US).
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4. Borrithia peruviana DC, Prodr. 5: 489. 1836. type: see following discussion.

Buphthalmum peruvianum Lam., Encyl. Meth. 1: 515. 1785.

B. lineare Willd., Sp. PI. 3: 2230. 1803. New name for B. peruvianum Lam.

This taxon is known only from the type collection, which is without flower-

ing or fruiting heads. De Candolle (1836) apparently recognized it as a species

because some of the leaves have a few spinulose teeth along the mid portion of

the blade. These leaves are unlike the other specimens in the other taxa that

De Candolle had for examination (as seen on microfiche). The specimen was

collected by Dombey in 'Teru," far out of the range of the other species, if it

actually came from that country. The collection may represent an aberrant

B. frutescens introduced to "Peru," where the species did not establish itself. A
second possibility is that the specimen is from a locale where B. X cubana oc-

curred and the specimen is either a hybrid or back-cross. Such a speculative

conclusion is based on the presence of similar leaf margin serrations on hybrid

plants. If the type of B. peruviana is in fact a hybrid between the only true

species in the genus, than the name would have priority over B. X cubana. Until

the original material can be aligned with certainty with one of the taxa treated in

this paper, the name B. peruviana cannot supplement any of the names used here.

EXCLUDED SPECIES

Borrichia demissa DC, Prodr. 5: 489. 1836.

Examination of the type material by Dr. M. Dittrich of Geneva at my request indicates

that the pappus of this plant consists of 6-8 subulate scales. For this reason the species is ex-

cluded from the genus Borrichia as treated here.
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DYSTOVOMITA, A NEW GENUS OF NEOTROPICAL
GUTTIFERAE^

W. G. D'Ahcy-

AlJSTHACT

Because of its distinctive placentation, axilhiry structures, and unusual inflorescence struc-

ture, Engler's Tovomiia sect. Dxjsovomita is raised to generic level. The new genus now consists

of three sp(»eies [D. hrasiJicnsis D'Arcy, D. dusiifoUa (Maguire) D'Arey, D. pittieri (Engler)
D'Arcy], the first newly described.

Dystovomita (Engler) D'Arey, gen. nov.

Tovomiia sect. II Dysfovomita Engler, Bot. Jahrh. Syst. 58, Beibl. 130: 8. 1923. TvrE: Tovo-
mita pittieri Engler = Dystovomita pittieri (Engler) D'Arey.

Glabrous dioecious trees. Leaves opposite, entire, the costa prominent, the

lateral veins slightly arcuate, evenly spaced, the minor venation inconspicuous;

petioles stout; axillary structures drying hard, dark, conspicuous. Inflorescences

lateral on the stems or terminal, sessile, fascicled, cymose panicles; minute bracts

and bracteoles present. Flower buds globose or ovoid; sepals 2-4, the outer pair

sometimes reduced to minute appressed scales (Pbracts), the inner pair imbricate

or fused in bud, opposite, decussate; petals 4, imbricate and overtopping the bud;

stamens numerous, the filaments free or appearing as if in fascicles, the anthers

terminal, 2-lobed along the sides of the filament apex, 4-loculed; ovary 3-5-locular,

the styles short or wanting, reflexed over the ovary, the stigmas ligulate or spatu-

late, adaxial and hence facing outwards from the ovary, the ovules 1-2 pcT locule,

pendant, axile, the funiculus affixed to the upper ^A of the placental column, the

second ovule when present partly superposed. Fruit a small apically dehiscent

berry, the outer bracts persistent but the other perianth parts deciduous; seeds

faboid, striate, exarillate with a convex, discoid, hard caruncle.

a. Flower buds ovoid with a sharf) point; inflorescences arising on slender twigs; Brazilian

species _ „ 1, D. hrasiliensis

aa. Flower buds globose, blunt topped; inflorescences arising on stont branches or twigs;
Venezuelan or Central American species.

b. Outermost perianth consisting of 2 sepals (bracts) less than ""^ as long as the bud;
pedicels mostly lacking bracteoles; Venezuelan species ___— 2. D. clusiijoUa

1)1). Outermost perianth consisting of 2 sepals nearly as long as the bud; pedicels
mostly with 2 bracteoles on the lower half; Central American species __._ 3. D. pittieri

1. Dystovomita brasiliensis D*Arcy, sp. nov.

Arbor, fohis ellipticis vel ovatis coriaceis; alabastris ovoideis, e bracteolis oblongis deciduis
emergentibus.

Tree 15 m tall; tmnk 15 cm in diam,; twigs slender, subterete or compressed,

diying smooth but minutely sulcate, reddish brown. Leaves coriaceous, broadly

^ Assisted by National Science Foundation Grant DEB 72-02441 A05.
^Missouri Botanical Garden, 2345 Tower Gro\'e Avenue, St. Louis, Missouri 63110

Ann. Missouri Bot. Gaiu). 65: 694-697. 1978.

0026-6493/78/0694-0697/$00.95/0
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elliptical or obovate, ca. 15 cm long, 8 cm wide, the costa prominent, raised

rounded beneath, the lateral veins ca. 10 on each side, arcuate at the margin but

not forming a submarginal vein, not loop connected, obscure above, prominent

beneath, the minor venation of weak but continuous intermediate lateral veins

especially upwards, and strongly ascending secondary lateral veins pinnate from

many of the main lateral veins, drying discolorous, slatey above, reddish beneath;

petioles 2-3 cm long; pseudostipules widely spreading, 5-6 mm long. Inflores-

cences lateral on the twigs or terminal, fascicles of short, somewhat congested

cymose panicles, sometimes umbellate, to 7 cm tall; peduncles sharply compressed;

pedicels sharply compressed, ca. 8 mm long. Flower buds ovoid, emerging from

oblong, costate, deciduous, completely fused bracteoles ca. 2 mm long, minutely

ciliolate, the sepals completely fused in bud, the tips coming to a sharp point.

Type: Brazil, amazonas, Mun. Sao Paulo de Olivenca, basin of creek Belem,

tree 50 ft high, trunk 6 inches in diam., tierra firma, high forest, Krukoff 8714

(MO, holotype).

This species is known only from the type collection which is in bud. The leaf

shape, pseudostipules, inflorescence, and appearance of the bud identify this as

a member of Dystovomita.

2. Dystovomita clusiifolia (Maguire) D'Arcy, comb. nov.

Chnjsochlamys clusiaefolia Maguire, Bol. Soc. Venez. Ci. Nat. 25: 225, i)l. 1. 1964. type;

Venezuela, Steyermark ir Farinas 90941 (NY, holotype not seen; VEN, isotype).

Venezuela, federal district: between Limon and Colonia Tovar, 1500 m, Steyermark

ir Maguire 60030 (US), 60031 (MO), falcon: Montana de Paraguariba 5 km al Este del

Hotel Parador, Sierra de San Luis, 1300 m, Steyermark 99314 (US).

3. Dystovomita pittieri (Engler) D'Arcy, comb. nov.

—

Fig. 1.

Tovomita pittieri Engler, Bot. Jahrb. Syst. 58, Beibl 130: 8. 1923. type: Costa Rica, Pittier

16094 (B, not seen; US, isotype).

Chrysochlamys clusiaefolia subsp. panamaensis Maguire, Phytologia 36: 395. 1977. type;

Panama, Gentry ir Mori 13769 (MO).

The two Colombian collections cited below are in fruit; they may be specifi-

cally distinct from D. pittieri.

Costa Rica. Montague de Tuis, 1000 m, Pittier 16094 (US). Cloud forest above Wilsons

finca 6 km S of San Vito de Java, 5000 ft, Raven 21791 (MO).
Panama. Cerro Mali base camp, Colombian border, 1400 m, Gentry ir Mori 13769 (MO).

Elfin forest, Cerro Caracoral, 1000 in, Duke ir Dwyer 15102 (MO).
Colombia. Hills behind logging camp below first rapids on Rio Truando, 40-200 m, Duke

13320 (MO). Top of Serrania del Darien E of Unguia, 1400 m. Gentry et al 16775 (MO).

The difficulties of separating the clusioid genera Tovomita, Tovomitopsis, and

Chrysochlamys have been alluded to by Maguire (1964, 1977) and others, and

the solution taken by Standley & Wilhams (1961) to combine them all may be

correct. These genera are close relatives of Clusia, but they have few ovules, only

1 or 2 in each of the 3-6 locules. The venation patterns differ somewhat as well,

for there is a strong costa and distinct, evenly spaced pinnate venation on each

side of it. In Clusia the ovules are mostly numerous, and the venation pattern
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Figure 1. Dtjstovomita pittieri (Engler) D'Arcy—A. Habit. Note conspicuous axillary

structures (x Va)-—B. Inflorescence (X V2). [After Gentry it Mori 13769 (MO).]—C. Seed.
Note discoid caruncle ( X 4). [After Duke 6- Dwtjer 15102 (MO).]

tends to be of strongly ascending, closely spaced veins from a costa which is

conspicuously attenuate towards the apex. The three genera noted above have
been separated on characters of the seed aril or arilloid and on the prefloration

of the bud. In addition, Chrysoclilamys is supposedly distinct in having 5-merous
flowers, while Tovomita has 2- or 4-nierous flowers. In all published information

I have seen and in the ovaries I have opened, these genera have ovules which
are basifixed and ascending or medifixed. Maguire (1977) characterized CJuyso-

cJikunys as having a cauliflorous inflorescence, but this appears to be a variable

character; the original illustration of the type species, C. multifhra Pocppl. & Endl.

shows a terminal inflorescence, and in the material I have seen labeled Chryso-

clilamys, inflorescences are only sometimes lateral on young twigs, not appearing

to arise from stems of some maturity as the term cauliflorous usually connotes.



1978] D'ARCY—DYSTOVOM/TA 697

In the species of Dystovomita the venation patterns are like those in Tomovitay

Tovomitopsis, and ChrysochlamySy and there are only 1 or 2 ovules per locule.

However the ovules are pendant, affixed high on the abaxial side, and the testa

has lines of tubercules, not veins, which are longitudinally oriented without respect

to the hilum. In the case of two of the species, the inflorescence is cauliflorous on

mature wood. The fruit is a globose, ellipsoid, or ovoid berry much smaller than

is usual in the other genera, and within it there is no sign of an aril. The seeds

are longitudinally lined by minute raised dots, and the discoid caruncle is hard,

not at all fleshy.

Interpretation of the perianth presents some difficulty. In Dystovomita pittieri

the pedicel bears two minute bracteoles on the lower half, much as in many species

of Tovomita, but in D. clusiifolia these are borne at the base of the flower.

Because I believe these bracts to be homologous with the outer sepals of many

species of Tovomitay I refer to them as sepals. It is not surprising then that the

two species have different numbers of sepals, D. pittieri having 2 sepals and 4

petals plus a pair of bracteoles low on the pedicels, and D. clusiifolia having 4

sepals and 4 petals but no bracteoles on the lower pedicel. But in each case, the

petals are enclosed apically by only one pair of sepals, a situation rare in Tomo-

vita, Tovomitopsis^ and Chrysochlamys. In D. hrasiliense there are deciduous

bracteoles, and the outer sepals are completely fused, as in many species of

Tovomita,

One conspicuous feature of dried specimens of Dystovomita is the lignified,

stout, axillary structures which appear in each axil and which can also be seen

at the apices of the stems between the last-emerged leaves. Similar structures

are reported in other genera of Guttiferae but not in the Tovomita group of genera.

The morphological identification of these structures is uncertain; they may be

stipules (rare in the family), axillary buds, or enations of the petiole.

Field notes indicate that members of this genus lack the stilt roots common

in other species of the Tovomita group, and that there is little or no milky sap,

also a common characteristic of the Guttiferac.
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A PRELIMINARY SYNOPSIS OF SALPIGLOSSIS AND OTHER
CESTREAE (SOLANACEAE)^-

W. G. D'Arcy^

Absthact

The genera Browallia, Ccstrum, llunzikeria, Leptoglossis, Nicotiana, Nieremhcrgiay Petunia^

Rcycsia, and Salpiglo.ssis, all members of the mainly Neotropieal tribe Cestreae of the Solana-
eeae, are reviewed and generic lines are discussed. Htmzikeria, Lcptoglossis, Rcycsia, and
Salpiglussis are given extensive attention, and a new species of Iluuzikcria is described.

Bouchctia is placed into synonymy imder Salpiglossis, An evohitionary path from primitive

ancestors to modern, adxanccd members of the group is postulated.

Several genera of Solanaceae in tribe Cestreae have long been subject to

confusion, and this paper suggests resolution of some of the problems. The names
Bouclietia, Browallia, Centrum, Ilunzikeria, LeptogJossis, Nicotiana, Nieremhergia,

Petunia^ Reyesia, and Salpiglossis are reviewed. The plants are mostly herbs or

shrubs, and thev occur in Nortli

this

d investi nation. Few
living plants were seen and the herbarium survey was not exhaustive. In particular,

species limits require definition. As the early emphasis was on North American

species, these species receive more detailed treatment than those of South America.

Classification and Origins

Wettstein (1892, 1895) placed the genera discussed here into two tribes, the

Cestreae and Salpiglossideae, separating the Salpiglossideae by their reduced

number of stamens. Within the Cestreae, he recognized three subtribes: the

Cestrinae with Cestrum and two discordant genera; the Goetzeinae, which is not

solanaceous, and the Nicotianinae with Nicotiana and several of the genera dis-

cussed here. D'Arcy (in press) placed both tribes in subfamily Cestroideae. In

the belief that Cestrum, Nicotiana, and Salpiglossis represent different levels of

evolution within the same phylad and should not be separated into different

tribes, Wettstein s subtribe Nicotianinae and tribe Salpiglossideae are here united

into one tribe, Cestreae. Hunziker (1977) proposed the tribes Schwenkieae and
Parabouchetieae for elements in subfamily Cestroideae which are distant from

the -^XQ-Cestrum ancestor of tribe Cestreae. Evidence has mounted (Gentry, in

press ) that the Australian elements of subfamily Cestroideae other tlian Nicotiana

also have origins remote from the Cestrum ancestor and should be separated as

tribe Anthocerceae. With separation of these three tribes, most of the other genera

of subfamily Cestroideae appear to form a natural unit, the tribe Cestreae, with

' Assisted by National Science Foundation Grant DEB 72-02441-A05.
^ A review of this paper by Johnnie L. Gentiy is gratefully acknowledged.
^ Department of Botany, Missouri Botanical Garden, 2345 Tower Gro\'e Avenue, St. Louis,

Missouri fi31 10.

Ann. \[issouiu Bot. Gaud. 65: 698-724. 1978.
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the following genera: Benthamiella, Browallia, Bmnfelsia, Cestrurn, Combera,

Fahiana, Hunzikeria, Leptoglossis, Nicotiana, Nieremhergia, Phrodus, Petunia^

Reijesia, Salpiglossis, Sessea, and StreptosoJen, Some genera of subfamily Cestro-

ideae are of uncertain placement, e.g., Sclerophylax (see Hunziker, 1977) and

Salpiglossis ( see Tucker, 1969 )

.

Floral Evolution

While th

in genera of the group, D'Arcy (1975) suggested one explanation which he

believed to be based on selective pressures by pollinators. This explanation

postulated that starting with a campanulate corolla with stamens inserted low in

the corolla tube and clustered loosely at the mouth as in Petunia or Nicotiana

subgenus Rustica, there has been a tendency towards closure of the corolla mouth

with compression of the anthers and stigma, and in some genera such as BrmcaUia

(Fig. lA) or Hunzikeria (Fig. IB), the corolla mouth is tightly plugged by

stamens or stigma. Concurrent with this change in floral form have been ten-

dencies for higher insertion of stamens, fusion of filaments, reduction of anthers,

and elaboration of style. At this stage the stamens are didynamous and the corolla

is irregular. Following this intermediate stage of small-mouthed corollas, further

evolution appears to have taken place in two genera, Nieremhergia and SalpU

gJossis, In Nieremhergia (Fig. IF), the anthers and stigma have become exserted

from a narrow corolla mouth. Tlie connation of filaments may have evolved

before this exsertion. In Salpiglossis (Fig. IE), the corolla seems to have opened

again, taking on a shape much like that of the unspccialized Petunia, with reduced

stamen number and anther thecae, and a somewhat elaborated stigma remaining

as evidence of earlier passage through the intermediate form just noted. Whether

or not the genera are undergoing the exact evolutionary steps just outlined, it is

plausible to classify the genera into several groups according to level of floral

specialization (Table 1).

The above proposal can be examined in the light of trends within natural and

extant genera. Within Cestrum (D'Arcy, 1973, 1975) there is a trend from the

wide corollas and low stamen insertion of sect. Hahrothamnus to narrow corollas

with higher insertion in sect. Cestrum. In Nicotiana (Goodspeed, 1954) species

in the more primitive subgenus Rustica have low stamen insertion and anthers

and stigma loosely clustered at the corolla mouth, while in the more advanced

subgenus Petunioides many species have high stamen insertion and the anthers

and stigma are compressed at the mouth of salverform corollas. However, in

members of subgenus Nicotiana (Tabactim), which is also a specialized group

according to Goodspeed, stamen insertion has remained low while the stamens

and style are long exserted from an open, asymmetrical corolla mouth; this flower

corresponds in some ways to Stage III noted in Table 1, but it is uncertain whether

this flower ever underwent an evolutionary Stage IL Thus within Cestrum and

Nicotiana we can see trends corresponding to the three stages proposed above,

but in subgenus Nicotiana current morphology suggests some different course of

evolution. The pre-Cestroid ancestor postulated by Goodspeed may well have
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Table L Specialization in flowers in the Cestreae.

Stage General

I Cestrutn (sect. Habrothanmus)
Nicotiana (subgen. Rustica)

Petunia

II Browallia

Cestrurtt (sect. Ccstrum)

Uunzikeria

Leptoglossis

'Nicotiana (subgen. FctiinioidcsY

Reyesia

HI Nicotiana (subgen. Nicotiana)

Niercmhergia
Salpiglossis

'• Group dofs nut have all charucters of this stage.

Floral characters

Corolla regular.

Corolla mouth open, anthers and

stigma clustered loosely.

Stamens 5, aUke, inserted low

in the tube.

Stigma small, capitate or 2-lobed.

Corolla zygomorphic.

Corolla mouth narrow, anthers

and stigma tightly packed.

Stamens 4(5), didynamous,

inserted high in the tube,

some anthers reduced.

Stigma elaborated, sometimes

2-armed.

Corolla slightly zygomorphic.

Corolla moutli open, anthers

and stigma clustered loosely

or exserted.

Stamens 4(5), inserted low in

the tube, some anthers reduced.

Stigma elaborated.

had flowers somewhat like those of Stage I. Whether the genera with Stage II

or Stage III were all derived directly from Stage I or pre-Stage I ancestors or

whether they arose sequentially is not clear. But it is quite artificial to associate

genera in the tribe which have undergone stamen redviction, as such genera now

represent endpoints in discrete lines of evolution, some of them perhaps of con-

siderable antiquity and stemming directly from primitive stocks.

Distribution and Disjunction

Tribe Cestreae includes about 500 species in 15 genera occurring in North

and South America, Australia, and Africa (Table 2), The greatest proportion of

Figure 1. Floral evolution in the Cestreae, all views shghtly exploded.—A-D. Stage II,

the anthers and stigma fitting tightly to close the constrieted corolla mouth.—A. Btotvallia

ainericana L. Only the pubescent filament apices are visible from the outside (X5). [After

Gentry 4459 (OKLA).]—B. Uunzikeria texana (Torr. ) D'Arcy. Only the apical rim of the

stigma is visible from the outside. The basal portion of the stigma has been referred to as wings

(XlO). Wynd C. Leptoglossis linifolia (Miers) Griseb. Only

the apex of the stigma is visible from tlie outside. A staniinode is present. The basal portion

of the stigma has been referred to as wings ( X8), [After O. Kuntze 16 Jan. 1892 (NY).]—D.

Reyesia chilensis Clos. Because the flower is so small, the anthers and stigma are tightly

appressed, although there is no constriction of the corolla tube. The stamens are clearly

didynamous. Werderm E-F. Stage III, evolution beyond the levels

of the other genera.—F. Nieremhergia angustifoUu H.B.K. The filaments arc partly fused

and both stigma and anthers are exserted. All anthers are alike but differ in size, and the

style is conspicuously 2-armed. (XlO). [After Rzedoivski 22072 (TEX).]—E. Salpiglossis

erecta ( Dun. ) D'Arcy. The stamens are only 4 and the anthers are somewhat unequal in

The style has definite arms. (x6). [After LindJwimer 471 (MO).]
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Table 2. Distribution of the Cestreae.

N. America S. America American Other
Genera Mainly temperate Mainly temi>erate Mainly tropical" ( Australia, Africa

)

Bcnthamiclla

Browallia

Brunjchia

10

2

25
Oestrum few few 175 ?

Combera 2

25

1

3

Fabiana

Hunzikcria 2

Leptoglossis

Nicotiana 9 30
Nierembergia 1 35
Petunia 1 40 2
Reycsia

21

— 5
Salpiglossis 2 3
Sessea

Streptosolcn

5

1

Total ca. 18 ca. 155 211 21

Does not include upland Peru, Ecuador, Mexico, Guatemala.

Species is of the New World, only about 21 species of Nicotiana occur in Australia

and 1 species in South West Africa. The greatest diversity is in South America
where 14 genera occur, 5 of thoni endemic. Eight genera occur in North America,
none of them endemic. In total species the tribe is about equally tropical and

but in genera the tropics are ooorlv endowed
there th

widespread genus Cestmm, which has a few species ranging into the temperate
zones. D'Arcy (1973, 1975) noted that the most primitive members of Cestmm
sect. Habrothamnus occur in Mexico.

Four genera are disjunct between North and South America with no species

native in the intervening tropical regions of Central America, Colombia, or low-
land Peru and Ecuador. Nicotiana, Nieremhergia, Petunia, and Salpiglossis have
the majority of their species in South America with a minority of species disjunct

northward. The several workers, e.g., Raven (1962, 1963) and Solbrig (1972)
who have written about North-South American disjunctions have not noted the

fruits

dry

on the feet of birds. In some cases the species are little different from their

disjunct counterparts, but in other cases there has been substantial divergence.

For example, in Nicotiana, sects. BigeJovianae, Nudicaulis and Trigonophyllae of

Petunioides The
genus, Rustica, is endemic to South America. Because there is endemism at

several levels on both continents, it is likely that stocks have moved at different

times over long periods of time. South America would appear to be the ancestral

region for the Cestreae, as here is where the greatest generic diversity occurs, and
in South America there is also diversity in other subfamilies in the Solanaceae.
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Review of Genera

The following review discusses genera in the order of floral specialization

suggested in Table 1. North American groups arc more fully treated than those

of South America, and for some of the large genera, only the species of North

America are noted in detail. Besides the genera noted here, the Cestreae embraces

Brunfehia of lowland tropical America and six other genera endemic to South

America: Benthamiella^ Combera^ Fahiana, Phrochis, Sessea, and Streptosolen

(see Table 2). Keys separating most of the genera were presented by Wettstcin

(1895), Bentham & Hooker (1876), and Millan (1931). The following key notes

differences believed to be diagnostic.

a. Corolla mouth open, tlie anthers and stigma clustered loosely at the mouth; stamens

inserted low in the tube.

b. Stamens 5, all thecae alike; stigma minute, obscurely 2-lobed.

c. Fruit a berry; plants mostly woody 1. Ccstrum
CO. Fruit a dry capsule; plants mostly herbaceous.

d. Flowers solitary; upper leaves appearing opposite 3. Peiuuia

dd. Flowers in inflorescences; all leaves alternate 2. Nicotiana

bb. Stamens 4(5), usually some thecae reduced; stigma elaborated, 2-anned or la-

mellar.

e. Stamens often unequal but not in pairs 9. Salpiglos^^is

ee. Stamens clearly didynamous 7. Reycsia

aa. CoroUa mouth narrow, mostly plugged by the anthers and style; stamens inserted high
in the tube.

f. Stamens and style exserted; filaments partly connate 8. Nieremhergia
ff. Stamens and style included or only minutely exserted; filaments free.

g. Stamens 4, didynamous; fruit a capsule.

h. Corolla cylindrical with a small limb; calyx narrow 6. Lcptoglossis

hh. Corolla salverform with a large limb; calyx mostly broad.

i. Corolla mouth closed by expanded filament apices; seeds numerous,
less than 1 mm across, prismatic and evenly pitted 4. BrowaUia

ii. Corolla mouth closed by stigma; seeds few, more than 1 mm across,

rounded and coarsely sulcate - 5. Hunzikeria

gg. Stamens 5, often unequal but not in pairs; fruit a beiry 1. Cestrum

1. Cestrum L., Sp. PL 191. 1753; Gen. PL, ed. 5. 88. 1754. type: C. nocturmim

L.

Cestrum^ the largest genus in the tribe, is predominately tropical in distribution

but several species range south as far as Chile and Uruguay and several range

north as far as the southern United States and the Bahamas. Two sections are

recognized, sect, Habrothamnus with about 30 species in eastern Mexico and

ranging into Central America, and sect. Cestrum comprising the rest of the species.

D'Arcy (1973, 1975) has postulated that sect. Uabrothamnus is primitive. In

this section, species have the most varied floral morphology, the calyx is larger,

the corollas are larger and inflated, the anthers are longer, the stamens are inserted

lower in the tube, the ovules are numerous, and the endosperm is distinctively

colored (Francey, 1935). Cestrum is seemingly primitive in the tribe, and its

immediate precursors may have been ancestral to some other genera in the tribe.

2. Nicotiana L., Sp. PL 180-1. 1753; Gen. PL, ed. 5. 84. 1754. type: N.

tabacum L.
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Nicotiarui is a large genus with centers in Andean South America, Mexico, and

Australia. The genus was monographed by Goodspeed (1954) and the Austrahan

species were revised by Burbidge ( 1960). Goodspeed recognized three subgenera,

the two most primitive, Rustica and Nicotiaria being confined to western South

America, and the most advanced, Petunioides, with representatives in North and
South America and in Australia. Flowers of subgenus Nicotiana do not seem to

have followed the pathway in floral evolution postulated for other genera discussed

here. Some members of subgenus Petuniokles of South America somewhat re-

semble Lepto<iJossis, especially in corolla shape, but the anthers are all alike, and
while the filaments arc sometimes unt^qual, they are not didynamous. Species of

Nicotiana usually have a distinct throat between the tube and the limb, and this

is not developed in either Salpiglossis or Reyesia. It is present in Hunziheria and

in LeptogJossis.

3. Petunia Juss., Ann. Mus. Natl. Hist. Nat. 2: 215, tab. 47, 1803. ttpe: P.

parviflora Juss.

Petunia was revised by Fries (1911), who showed that it embraces about 40

species mainly of southeast Brasil with 1 species disjunct in North America. This

disjunct species, P. parviflora Juss. also occurs in South America. It is the only

species commented upon here.

In his monograph of Nicotiana, Goodspeed (1954) noted probable origins of

Petunia, Cestrum and Nicotiana, suggesting that Petunia evolved from the most

advanced ancestor of the group. Flowers of the widely cultivated P. violacea

Lindl. resemble Salpiglossis sinuata Ruiz & Pavon discussed below but differ in

having 5 perfect stamens and a small, unelaborated stigma.

3a, Petunia parviflora Juss., Ann. Mus. Natl. Hist. Nat. 2: 215, tab. 47. 1803.

TYPE: Brasil, Commerson (P, not seen).

This species is unlikely to be confused with any others discussed here, for it

has very leafy diffuse branches with the short, narrow leaves appearing to arise

in fascicles. The tiny corollas are often concealed in the foliage and calyces. The
stamens are alike although 2 anthcTs may be larger than the other 3. The stigma

is 2"cleft as in other species of the genus, but it also tends to be radially broadened
displaying a somewhat 2-anned appearance.

Petunia parviflora has a very wide, disjunct range, occurring in eastern warm
temperate South America and in Mexico and the southern United States. A
paludal weed, the seeds may be dispersed by mud on the feet of birds.

Because this species is well represented in many herbaria, usually correctly

identified, no specimens are cited here.

4. Browallia L., Sp. PI. 631. 1753; Gen. PI., ed. 5. 278. 1754. xYrE: B. ameri^

cana L.

rph

featutropical in distribution. Nomenclatun

surveyed by D'Arcy ( 1973). In Browallia, the stamens are didynamous, the upper
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pair much larger, and the corolla mouth is closed by broadly expanded, ciliate

filament apices.

There are two species:

americana type: Hort. Cliff. (BM
the original seed source was Panama [Miller, 1768, 'Broicallia])

.

Fig. 1A.

4b. Browallia speciosa Hook., Bot. Mag. tah. 4339, 1947. type: not seen.

5. Hunzikeria D'Arcy, Phytologia 24: 283. 1977. type: //. texana (Torr.)

D'Arcy.

This genus embraces plants of Texas and Mexico which have been known as

Leptoglossis, A most unusual feature of Hunzikeria is the seed (Fig, 2B), Only

about 5 seeds are present per capsule and they are 1.5 mm long, much larger

than in most other zygomorphic Cestrcae. They are ellipsoidal or subreniform,

cuneiform along one side and with about 8 transverse sulci and rounded ridges.

The corolla is much like that of a Nieremhergia with which plants have been

confused in the past. The calyx, androecium, and seed are quite distinct from

Nieremhergia. Impressed by details of the androecia, Gray (1877) allied these

plants with Leptoglossis schwenkiaides of Peru (see below), but Hunzikeria

differs from Leptoglossis in many features. Notable are the pedicels which are

subtended by normal leaves or lack bracts altogether, the 5 short, deltoid calyx

lobes, the obconical calyx tube, the filiform, long-cxserted corolla tube, the broad

rotate limb, and the capsule included in the calyx tube. The seeds plus the salver-

form corolla and obconical calyx distinguish Hunzikeria from other genera of

Solanaceae. It is interesting that somewhat similar, radially sulcate seeds are

found in Solanum lumholtziana Bartlett, a species of northwestern Mexico

(Whalen, 1977). This is a striking convergence of seed morphology in plants

from different subfamilies.

5a. Hunzikeria coulteri (A. Gray) D'Arcy, comb. nov.

—

Fig. 2C.

Leptoglossis coulteri A. Gray, Proc. Anier. Acad. Arts 12: 165. 1877. type; Mexico, Hidalgo,

Zimapdn, Coulter 1346 (GH, not seen; K, duplicate).

Nieremhergia coulteri (A. Gray) Hemsley, Biol. Cent.-Amer. 2: 437. 1882.

Whether Hunzikeria coulteri is taxonomically distinct from 77. texana is un-

certain. It is known to me only by the type; all other material I have seen with

this determination has turned out to be Salpiglossis, The type collection was

taken somewhat south of the apparent limits of 77. texana. It is a more open,

weaker plant with longer corolla tubes and perhaps slightly larger limb. The

flowers may have been white. The calyces differ in that the intermediate vein

to the sinuses divides below the middle and becomes 2 distinct veins distally.

In all material seen of 77. texana^ this intermediate vein remains unified, at least

until the upper % of the calyx tube. The calyx lobes of 77. texana appear to be

relatively shorter.
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Mexico. Hidalgo: Ziniapan, Coulter 1346 (K).

5b. Hunzikeria steyermarkiana D'Arcy,^ sp. nov. type: Venezuela, Pittier

6419 (NY, holotype).

Herb to ca. 20 cm tall; roots short; stems terete, slender, puberulcnt with

short, weak, curved hairs, perhaps glandular. Leaves obovate, to 4 cm long, 13

mm wide, apically obtuse, basally narrowed into an elongate, narrowly winged

petiole, the midvein evident with ca. 3 nerves on each side, above sparingly short-

glandular pubescent, glabrate beneath, manifestly ciliate; petiole 5-15 mm long,

winged upwards, keeled at the base. Inflorescences solitary flowers at the tips

of branches; pedicels glandular tomcntose, slightly angled, ca. 3 mm long, becom-

ing 5-7 mm long in fruit; bracts wanting. Flowers apparently held erect; calyx

campanulate to obconical, 5-lobcd, ca. 4 mm across, 5 mm long, slightly longer

in fruit, glandular pilose outside, the tube 10-nerved, the lobes obtuse or deltoid,

glabrate within; corolla salverform, drying mauve, the tube slender, to 10 mm
long, exserted from the calyx, puberulcnt outside, longitudinally nerved, the limb

rotate, to 15 mm across; stamens 4, didynamous, the anthers all alike, fertile; style

apically wanged, the stigma flat, cordate or rectangular, with 4 shallow grooves

to accommodate the upper and lower anthers. Capsule included in the calyx.

This species differs from H. texana in its smallcT corollas with shorter, relatively

broader tubes, and in having all anthers alike, not reduced. The foliage is glabrate

except on the margins, whereas in II. texana leaves are pubescent all over.

Hunzikeria steyermarkiana is known only from the subdescrt area of Venezuela

near the Caribbean coast just west of Caracas. It is named in honor of Julian

Alfred Steyermark, an outstanding student of the Venezuelan flora.

Venezuela, carabobo: El Palito near Puerto Cabello in the cactus formation, 0-30 m,
nnier 6419 (NY). Guaremales, road from Puerto Cabello to San Felipe in forest, 0-100 m,
nttier 8882 (GH, NY).

5c. Hunzikeria texana (Torr.) D'Arcy, Phytologia 34: 283. 1977.—Figs. IB,

2A, 2B.

Bmwallia (Lepto^lossls) texana Torr., U.S. & Mexican Boundary 2(1): 156. 1859. lecto-
type: Texas, Wright 535 (NY; BM, F, G, MO, NY, P, TEX, isolectotypes )

.

Nierembergia (Leptoglossis) viscosa Torr., U.S. & Mexican Boundary 2(1): 155. 1859. lecto-
type: Texas, Wright 535 (NY; BM, F, G, MO, NY, P, TEX, isolectotypes )

.

Leptoglossis vlseosa (Torr.) Millan, Darwiniana 5: 489. 1941.

Diminutive woody perennials to 20 cm tall, branching from a woody base;

stems slender but soon woody, viscid pilose with dense short hairs. Leaves entire,

obovate to oblanccolate, occasionally cuneate, mostly 10-20 mm long, 5-8 mm
wide, apically obtuse or sometimes acute, basally acute or acuminate, the venation

obscure, viscid pilose, slightly more so beneath, the margins and costas ciliolate;

petiole mostly 2-5 mm long. Inflorescences solitary or paired terininal or sub-

* Hunzikeria steyermarkiana D'Arcy, sp. nov. Ilerba parva, puhescens, glandulosa. Folia

petiolata, ciliata, laminis glabris. Flos salverformis, staminibus quattuor, didynamis, anthcris

aequalibus, fertilis.
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pus
(A.

Figure 2. Hunzikeria.—A-B. H. tcxana (Torr.) D'Arcy.—A. Habit (xl). [After Pur-
1911 (MO).]—B. Seed (x20). [After Ripley ir Barnahij 4183 (NY).]—C. H. coultcri

Gray) D'Arcy. Fruiting calyx (xV/2). [After Coulter 1340 (K).]

terminal flowers; pedicels terete, ca. 7 mm long, pilose, not accrescent, subtended

by normal size leaves. Flowers with the calyx obconical, ca. 10 mm long, 10-

nerved, pilose overall, scarcely accrescent, 5-lobed, the lobes deltoid, ca. 3 mm
long; corolla "light-purple or purplc-pink," salverform, pubescent outside with

reduced hairs, the tube slender, 15-25 mm long, ca, 0.5 mm wide, scarcely ex-

tud

20-23

5-lobed ca. halfway down, the lobes nearly regular, rounded-obtuse, the mouth
tightly constricted around the stamens; stamens 4, the filaments inserted low in



7Qg ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

the tube, the upper (ventral) pair of anthers much reduced, situated slightly

above the lower pair, a filiform staminode sometimes present; style 2-winged

just below the stigma, the stigma crescentic-2-armed, included and compressed

by the anthers. Capsule included in the calyx tube, "2-valved," ca. 5 seeded, the

seeds large, ca. 1.5 mm long, oblong, with ca. 8 coarse, transverse furrows, reddish,

the furrows darker than the ridges.

The pubescence of this species consists of short, slender, uniseriate hairs 2-3

cells long. The basal cell is much broader than those above, and the apical cell

usually oozes a small drop of sticky fluid. Some details of tlie above description

were taken from Correll (1970).

Corrcll and various collectors' notes indicate that this species grows mainly

on rocky, limestone slopes and ranges along the eastern side of the Edwards

Plateau and the Sierra Madre Oriental. The Schott collection from Chihuahua

is well to the west of this upland, and the type collection of //. cotilteri (see

above) is both south and west of it. Correll indicated that the species flowers

from May to June in Texas; in Mexico, flowering collections have been taken in

nearly every month of the year.

UNrrED States, texas: Devil's River, Bigelow (NY). Kinney Co., Anacaclio Ranch,

Anacacho Mountains, Correll ir Rollins 32549 (TEX). 30 airline mi N of Del Rio, Cory 41529

(TEX). Valverde Co., Pecos River below bridge on Highway 90, 1200 ft, Hinckley ir Hinckley

413 (TEX, US). Valverde Co., Devil's Lake, ca. 20 mi NNW of Del Rio, McVaugh 7733 (F,

TEX). West Texas, hlealhj 1890 (F). Valverde Co., Devil's River, Orcutt 6036 (MO). Valley

of Rio Grande near Donana, Parry et al. 630 (NY). Valverde Co., 3 mi E of mouth of Pecos

River, Ripley <Lr Barnahy 4183 (NY). On Bravo del Norte, Schott 1852 (F). Without locality,

Thurher 1850-52 (F). Del Rio, Whitchouse 4/1/33 (TEX). Expedition from western Texas

to El Paso, New Mexico, Wright 535 (BM, F, G, MO, NY, P, TEX).
Mexico, chihuahua: Schott (F). coahuila: 2 km SW of Rancho San Miguel WSW

of Cuidad Acuna, Chiang et al 7502 (TEX). Saltillo-Piedras Negras road, Crockett 8125, 8129

( both TEX ) . Sierra de la Rata, 550-1700 m, Johnston et al 10160F ( TEX ) . 1 km N of Rancho
de la Gavia on N side of Sierra de la Gavia, 1200 m, Johnston et al 10276A, 10277 ( both TEX )

.

Canon Bonanza, SE end of Sierra de la Purisima, 1300-1650 m, Johnston et al 10296A (TEX).
Muzquiz, Marsh 133 (TEX), 1046, 2110 (both F, TEX). Sierra de Gloria near Monclova,

Ripley ir Barnahy 14215 (NY), nuevo leon: 5 mi S of Monterrey, Barkley et al 16M367
(TEX). Chipinque, Barkley et al 7153 (TEX). Monterrey, Edwards h- Eaton 1846 (NY).

Punta de la Loma, 1700 m, Etchison 19 (TEX). Monterrey, 1800 ft, Fischer 26 July 1926

(TEX). Near Monterrey, Johnston b Barkley 16057M (F, MO, TEX). Road to Chipinque

Mesa S of Monterrey, 2000 ft, Johnston h Crutchfield 5298 (TEX). Monterrey river valley,

Kenoyer 18 Sept. 1937 (MO). Monterrey, Kenoyer 1142 (F, MO); Lacas 41 (F). Diente

Canyon, near Monterrey, Mueller ir Mueller 176 (F). Opposite mouth of Diente Canyon,

Midler 2695 (TEX). Near Monterrey, Fringle 1924 (BM, F, MO, MPU, NY, P), 2687 (F).

3 mi W of Monterrey, Rollins b Tryon 5881 (TEX). Monterrey, Smith M134, M202 (both

TEX); Webster b Agidrre 2955 (TEX), san luis potosi: N of Minas de San Rafael, Chiang

et al 8172 (TEX). Minas de San Rafael, Puwus 5012 (BM, F, MO, NY), tamaulipas:

Caiion de la Tamaulipeca, San Miguel, Bartlett 10650 (TEX). 6 mi N of Santander Jimenez,

800 ft, Johnston 4897 (TEX). 4 mi S of San Carlos on road to Padilla, Johnston 6- Crutchfield

4998B (TEX). Los Coyotes, LeSueur 628 (F, TEX). Matamoros-Victoria Higlway, Richard-

son 1417 (TEX). Sierra between Jaumave and Victoria, Rozynski 157, 477 (both F).

6. Leptoglossis Bcnth., Bot. Voy. Sulphur 143. 1844. type: L. schwenckioides

Benth,, non Leptogjossum Kursten (1879, fungi).

Cyclostigma Phil, Sert, Mendoc. Alt. 39. 1871. type: C. tenue Phil., non Cyclostigma Hochst.

ex Endl. 1842 ( Apocynaceae), nee Klotsch in Seem., 1853 (Euphorbiaceae).

Leptofeddea Diels, Repeit. Spec. Nov, Regni Veg. 16: 193. 1919, type: L. lomana Diels.
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The name Leptoglossis should apply only to three (perhaps more) species of

western South America. Plants of North America formerly known as Leptoglossis

are referred to Hunzikeria. In Leptoglossis the stamens arc didynamous, much
tube

limb

ifels

The seeds are numerous, prismatic and finely tuberculate. The glandular-pubes-

cent plants range from diminutive ephemerals to shrubs attaining a meter in

height. The flowers are solitary or aggregated into ill-defined racemes or panicles,

each flower subtended by a bract. Leptoglossis appears to be closely related to

Reyesia, particularly to R. cactorum which occurs in the same part of South
America. Leptoglossis was placed in synonymy under Salpiglossis by Wettstein

(1895) but this is unjustified, as is placement of one species in Schivenckia by
Grisebach. Alignment of L. schwenkioides with the two species below is

provisional: they may be generically distinct.

6a. Le^itoglossis linifolia (Miers) Griseb., Symb. fl. Argent. 241. 1879. (Transfer

incorrectly attributed to Bentham & Hooker by Jackson, Index Kewensis
2: 63. 1894 [1895.] ).—Fig. IC.

Nierembergia linifolia Miers, London J. Bot. 5: 174. 1846; III. S. Amer, PI. 1: 98, tab. 20, fig. L
1850. lectotype: Argentina, Gillies 835 (K).

N. linifolia van macrophylla Dun. in DC, Prodr. 13( 1 ) : 587. 1852. type: Mendosa, Argentina,
Gillies (?K, not seen).

A^. linifolia var. parviflora Dun. in DC, Prodr. 13(1): 587. 1852. type: Cordova, Argentina,
Gillies ( ?K, not seen )

.

Cxjclostigma tenue Phil., Sert. Mendoc. Alt. 39. 1871. type: Mendoza, Chile (Argentina),
Phillipi (G, W, neitlier seen; pliotos MO).

Schwenkia tenuis (Phil.) Griseb., PI. Lorentz. 166. 1874.

Salpiglossis linifolia (Miers) Wettst. in Engl. & Prantl, Nat. Pflanzenfani. 4(3b): 36. 1891.
Leptoglossis tenuis (Phil.) Jackson, Ind. Kew. 2: 63. 1894 (1895), transfer incorrectly at-

tributed to Bentham & Hooker.
L. schwenkioides var, linifolia (Miers) Monachino in Moldenke, Lilloa 5: 435. 1940.
L. schwenkioides var, tenuis (Phil.) Monachino in Moldenke, Lilloa 5: 435. 1940.

linifolia The leaves are

smaller than in L. schwenkioides, although the pubescence is similar. The flowers

are terminal, not forming differentiated panicles or racemes.

This species occurs in northwest Argentina.

The collection by Bruch-Carette cited below is a wiry plant of much sturdier

construction than others: it mav be taxonomieallv di^finof.

Argentina W
Jan. 1892 (Nl ). Banda oriental, Jweedie 1837 (K). buenos aiiuls: Canada de Lucas, Pampas
B. Ayres, Gillies 835 (K). cordoba: Cordoba, Grisebach cotnm, 1878 (K). san juan: Rio
San Juan, Cuezzo 1284 (TEX), san luis: Alto Pencoso, Bruch-Carette Feb. 1914 (NY). San
Luis, Lorentz & Hieronymus 1873 (NY). Santa Rosa, 650 m, Varela 472 (NY). Santiago del
ESTERo: Loreto, Cuezzo 2341 (TEX). Pinso, Kuntze Oct. 1892 (NY). Turena, Robles,
Maldonado 254 (NY). Dept. La Banda, Dique Lod. Quirogas, Meyer 12804 (MO), tucuman:
5 km N de Tapia, Krapovikas et al. 27877 (MO). Chanar Pozo, 300 m, Venturi 5439 (A).

6b. Leptoglossis lomana (Diels) Hunziker, Kurtziana 10: 46. 1977.

—

Fig, 3B.

Lei^ofeddea lomana Diels, Repert, Spec. Nov. Regni Veg. 16: 193. 1919. type: Peru, Weher-
bauer 1486 (B, if extant, not seen; photo MO).
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Salpiglossis linearis Johnston, Contr, Gray Herb. 81: 96. 1928, non S. linearis Hook. 1831.

type: Peru, Pennell 13063 (GH, not seen; US, isotype).

S. alhiflora Johnston, Contr. Gray Herb. 85: 178. 1929. type: Peru, Weberbauer 7424a (GH,
MO, NY, US).

S. acutiloba Johnston, Contr. Gray Herb. 85: 179. 1929, based on Salpiglossis linearis Johnston.

S. loniana (Diels) Mucbride, Field Mus. Nat. Hist., Bot. Ser. 13(5b)(l): 143. 1962.

This species is an ephemeral herb attaining only ca. 15 cm. The leaves are

oblanccolatc, to 2 cm long, and on herbarium specimens, the rotund cotyledons

arc often persistent. The indumentum is of fine white hairs giving a greyish

appearance. Flowers sometimes dry with a purplish or indigo cast.

Leptoglossis lomana occurs in sandy lomas and it ranges along most of the

Peruvian coastal extent. There may be 2 species among the collections cited

below wliich range from seaside to 2,600 m or higher.

Pehu. arequipa: 2 km S of Chala, 200 m, Hutchison 1298 (F, NY). S of Mollendo, 15

ni, Mexia 04176 (MO), 7776 (F). Tiabaya, 2100-2200 m, Pennell 13036 (NY, US), Pemiell

13081 (GH). Tingo, Pennell 13119 (GH, NY). Jura, 2600 m, Vargas 7984 (MO), cajamarca:
Portachuelo, 850 m, Sagdstegui et «/. 7528 (MO), linca: Anibar, 2010 m, Stork 11438 (GH).
San Bartolonie, Lima-Oroyo railroad, 1500-1600 m, Weberbauer 5297 (GH). moquegua: Mt
Estiquina NW of Moquegua, Weberbauer 7424a (Gil, MO, NY, US).

6c, Leptoglossis schwenkioides Benth., Bot. Voy. Sulphur 143. 1844. type:

Peru, Barclay (K).—Fig. 3A.

L. schwenkioides var. ttjpica Monachino in Moldenke, Lilloa 5: 435. 1940.

Salpiglossis schwenkioides (Benth.) Wettst. in Englcr & Prantl, Nat. Pflanzcnfam. 4 (3b):
36. 1895.

This species is a shrub with numerous, entire, small or even scalelike leaves,

reduced upwards. The flowers are numerous in the upper branches, subtended

by small bracts and aggregated into poorly defined racemes and panicles. The

calyces arc more or less campanulate with 5 narrow lobes and evident membranous

sinus areas. The corollas are cylindrical, mostly 1.0-1.5 cm long, and the tube is

1.0-1.5 mm wide. The throat tightly envelops the stamens and the Hmb is small.

Leptoglossis schwenkioides occurs in canyons above Lima.

Peru, lima: Lima, Gumming 1010 (K). Above Sta. Eulalia, 1200 m, Goodspeed 33098
(CH, MO). Canta Valley NE of Trapiche, Hutchison 1032 (F, MO, NY), amhar: Stork 11455
(Gil). San Bartolom^, Weberbauer 5290 (F, GH).

7. Reyesia Clos in Gay, Fl Chil 4: 418, tab, 52, 1849. type: R. chilensis Clos.

Pteroglossis Miers, Ann. Mag. Nat. Hist., ser. 2, 5: 32. 1850, non Pteroglossa Schlecht, 1920
(Orchidaccae). type; P. laxa Miers =: Reyesia laxa (Miers) D'Arcy.

Although Reyesia was recognized by Bentham & Hooker (1876), Wettstein's

(1892, 1895) placing of this genus into Salpiglossis relegated it to obscurity until

recently revived by Hunziker (1977). Reyesiu is closely related to Salpiglossis

as evidenced by its similar corolla shape and 2-armed stigma, but the didynamous

stamens, sometimes pubescent filaments, and the persistent winged placenta in

fruit are quite distinct. This winged placenta resembles that in Lindernia, Scro-

phulariaeeae. An interesting feature is the pair of small wings on the style just

below the stigma which is reported in Reyesia chilensis and in Ilunzikeria texarui.

This is the lower half of a laminar style as is seen in Leptoglossis (Fig. IC).
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Figure 3. Leptoglossis.—A. L. schwenckioides Benth. Habit (x%). [After Hutchison

1032 (MO).]—B. L. lomana (Diels) Hunziker. Habit (XlVo). [After Mexia 04176 (MO).]
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In the four species of Reyesia known to me, the corolla is minute, the stems

slender and nearly leafless, and the lower leaves are sometimes undulate or lobcd

as in si^eeies of Salpi^Jossis. All species are from northern or central Chile.

7a. Reyesia cactorum (Johnston) D'Arcy, comb. nov.

Salpi^lossis cactorum Johnston, Contr. Gray Herb. 85: 114, 1929. type: Cliile, Johnston 5258
(US).

This species, which is from the same area as Reyesia chilemis^ differs in having

tomentulose stems, pilose petioles, bipinnatifid leaves and flowers to 15 mm longj

twice as large as in R. chilensis. The corolla lobes appear to be rotate.

Chile. Antofaj;^asta, Dept. Taltal, near Aguada de Cliardon, Johnston 5258 (US).

7b. Reyesia chilensis Clos in Gay, Fl. Chil 4: 418, tab. 52. 1849. type: Chile,

Gay (K, P, not dissected).

—

Fig. ID.

Salpi^lossis chilensis (Clos) Wettst. in En^^l. & Prantl, Nat. Pflanzenfam. 4 (3b): 36. 1895.

S. hrachysiphon Johnston, Contr. Gray Ilcrb. 85: 161. 1929. type: Chile, Antofagasta, hills

near Tocopilla, Jolmston 3625 (Gil, not seen).

Much-branched perennial from a woody base; stems wiry, puberulent. Basal

leaves oblanceolate, 4-5 cm long, 5 mm wide, shallowly lobed or entire, the costa

prominent beneath, narrowed to an elongate petiole, glabrate; cauline leaves

mostly reduced to linear scales. Inflorescence of scattered terminal or subterminal

flowers; pedicels filiform, apically glandular, subtended by scalelike bracts.

FloxL^ers 6-7 mm long, narrow; calyx 5-lobed, 2 mm long, campanulate or slightly

urceolate, the lobes acute, the costas continuous from the tube, contrasting with

the sinus areas; corolla white, diying conspicuously bluish-nervate, the tube

expanding gradually, the limb campanulate, short-lobed; stamens 4, didynamous,

the filaments pubescent; style apically winged, the stigma 2-armcd. Capsule

4-valved, the valves about equalling the calyx lobes; seeds minute.

In spite of the size and branching difference noted by Johnston, the type of

Salpiglossis hrachysiphon is well within the variation of other material seen of

Reyesia cliilensis.

This species is notable for its numerous, nearly leafless wiry stems and minute

flowers. It occurs in central Chile.

Chile, antofagasta: Tocopilta, Jafftiel 1003 (Gil); Johnston 3625 (Gil). Hills SE of

Taltal, Johns-ton 5084 (Gil). Taltal, Johnston 5650 (GH). 5 km SE of Taltal, 200 m, Morrison

17095 (MO). Taltal, 100 m, Werdcrmann 821 (MO, NY), atacama: Desert of Atacani^,

Gcisse 170 (NY). Alto del Carmen, Vallenar, 800 m, Werdcrtnann 156 (Gil, MO). 3 km SW
of Huasco, WortJi 6- Morrison 16243 (GH). coquimbo; Tres Cruces, Serena, Munoz 325 (GH).

7c. Reyesia juniperoides (Werderm.) D'Arcy, comb. nov.

Salpiglossis (Reyesia) juniperoides Werderm., Notizbl. Bot. Gart. Berlin 10: 474. 1928. type:

Chile, Werdenuann 1054 (B, if extant, not seen; F, GH, MO, NY, US, isotypes).

Robust, profusely branched gla])rate shrub; stems slender, rigidly woody, the

internodes short, appearing leafless. Cauline leaves reduced to sublinear, cuculate

scales to 1 mm long. Flowers solitary, scattered on the upper branches; calyx
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narrow, 5-lobcd about halfway down; corolla ca. 7 mm long, the tube narrowly

ascending upwards, the throat small, differentiated, the limb ellipsoidal in bud;

stamens 4, didynamous; stigma 2-armed. Capsule indurate, stramineous, 2- or 4-

valved, the placenta peglike, winged by the broad dissepiment.

Reyesia juniperoides is superficially much like R, chilensis, but the branching

is much sturdier, snbspinose, and the corolla tube is relatively longer and narrower.

It is known only from central Chile.

Chile: Tarapaca, Cordillera Quebratla de Quipisca, Palca, 2500 m, Werdermann 1054 (F,

GH, MO, NY, US).

7d. Reyesia laxa (Miers) D'Arcy, comb. nov.

Ptewglossis laxa Miers, Ann. Mag. Nat. Hist., ser. 2, 5: 33. 1850; 111. S. Amer. Pi. 2: 62, tah. 52.

1857. TYPE: Coquimbo, Bridges 1839 (K, not seen).

Salpiglossis parviflora Phil., Viaj. Des. Atacama 219. 1860. type: Coquimbo, Chile, Philippi

(SGO, not seen; photo (poor) Gil; dupla B if extant, plioto MO).
Reyesia parviflora (Phil.) Hunziker, Kurtziana 10: 46. 1977.

In this species the stems are less wiry and less intricately branched than in

the preceding species. The basal leaves are obovate, crenatcly lobed, 3-5 cm
long forming a rosette. The corolla, ca. 8 mm long, has a broader tube and the

throat is less differentiated.

Reyesia laxa is known only from the hillsides of central Chile and adjacent

Argentina (San Juan Province),

Argentina, san juan: Near Baiios San Crespin, 3300 m, Johnston 6115 (GH). Rio de

la Tagua below junction with Rio de la Sal, 2900 m, Johnston 6146 (GH).
Chile. Baiios del Toro, 3500 m, Werdermarm 195 (GH, MO), atacama; Molle, Geisse

1889-1890 (GH), Quebrada de Dona Ines, Chanaral, Gigoux 1886 (GH). Potrerillos, 2800 m,
Johnston 4743 (GH). coquimbo: Rio Toro above Los Baiios, 3300 m, Morrison 17266 (GH,
MO). Rio Seco, 14 km E of Nueva Elqni, Wagcnknecht 18119 (MO). 98 km from Rivadavia

to Laguna Dam, 2900 m, WoHh 6- Morrison 16399.

8. Nierembergia Ruiz & Pavon, Fl. Peruv. Chil. Prodr. 23. 1794. type: N. repem
Ruiz & Pavon.

Nierembergia embraces about 35 species of Argentina and Chile with 1 species

disjunct in Mexico. The genus was revised by Millan (1940, 1941). In Nierern-

hergiu the corolla is salverform as in Ilunzikeria^ but the androecium consists of

5 similar stamens with filaments inserted at various levels but united at least in

part to form a tube surrounding the style. The stigma is generally enlarged into

a 2-armed or crescent-shaped process between or surmounting the anthers. Di

Fulvio (1975b) reported that the pollen of some species is in tetrads. Only the

Mexican species, IV. angustifolia, is discussed here.

Nierembergi
TYPE: Mexic(] Figs. IF. 4.

Bouchetia procumhens DC. ex Dun. in DC, Prodr. 13(1): 389. 1852, based on Moc^ino &
Sesse plate 920 (G).

This species differs from most other species discussed in this paper in being
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almost complctc^ly glabrous. It is widespread in Mexico, but collections are few.

The corolla appears on the herbarium sheet much like that of Hunzikeria texana,

but the androecium and gyneocium are quite different. The filaments in this

species are connate below and free above, the united portion forming a short

tube which is open along one side. The anthers are alike but differ in size and

aie situated in two groups, one slightly above the other. In this species the style

arms are less developed than in many South American species, but they are

present, contrary^ to observations of Millan.

For a discussion of the typification of Bouchetia procumheiis and further

notes on the moq^hology of this plant, see under Sajpiglossis^ below.

Mexico, duhango: Near Durango, Palmer 121 (C, F, MO). Mexico: Laguna de Atenco,

22,50 m, Rzcdowsh 22072 (MSC, TEX), michoacan: Near Morelia, PringJe 4149 (F, KM,
MSC, MO). ruEiJLA: Laguna San Baltasar near Puebla, 2135 m, Arsene 292 (MO), san luis

poTOsi; Near San Luis Potosi, Parry ir Palmer 630 (BM, F, K, MO), wrnioux lcx:ality;

Ex herb. Scsse ir Mo^ino (F).

9. Salpiglossis Ruiz & Pavon, Fl. Peruv. Chil. Prodr. 94, tab. 19, 1794. type: S.

sinuata Ruiz & Pavon.

—

Fig. IE.

Bouehctia DC. ex Dimal in DC, Prodr. 13(1): 589. 1852. type: B. erecta Dun. = Salpiglossis

crecta (Dun.) D'Arcy.

Salpiglossis sinuata is a large-flowered species from central Chile which is

frequently cultivated in temperate gardens for its showy flowers. This species

grows to 1 ni tall and may have flowers as large as 6 cm across. The upper leaves

are entire but low er leaves may be sinuate. This species characterizes the genus

Salpiglossis as having campanulate, often strongly nerved corollas, 4(5) similar

stamens inserted low in the corolla tube and sometimes a staminode, and a some-

what expanded, 2-armed stigma grooved as if to accommodate the anthers at

some earlier stage of growth or evolution. Sometimes one or more stamens is

reduced but not in a definite pattern of didynamy as in some related genera.

Traditionally Salpiglossis has included large-flowered horticultural plants and a

heterogenous assembly of small-flowered plants, many of which belong to other

genera. Wettstein (1895) placed elements of Reyesia and Leptoglossis in Sal-

piglossis and this has been followed by many workers, including Werdermann

( 1928 ) who treated the genus for Chile. I remove discordent elements from

Salpiglossis and bring plants hitherto known as Botwhetia into Salpiglossis.

Typification of Bouchetia.—Bouchetia is here placed into synonymy under

Salpiglossis, but because of its long use for plants in both North and South

America, a discussion of its typification is in order. The name Bouchetia honors

Dominique Bouchct-Doumeng, an amateur botanist of Montpellier, who was born

near Avignon in 1770 and died at Montpellier in 1845. Bouchetia was first

described in the Solanaceae in de Candolle*s Proclromus (1852) with two species,

B. procumhens and B. erecta. The Solanaceae treatment of the Prodromus was
written by M. F. Dunal of Montpellier, one of de Candolle's students. Although

the names are generally attributed to de Candolle, Stafleu & Cowan (1976: 290)

and the Index Nominum Genericorum cite Dunal as the author. Dunal himself

attributed the treatment of BoucJietia in the Prodromus to de Candolle *'DC. mss.
»
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Figure 4. Nieremhergia angitstifolia H.B.K.
[Aiter Palmer 121 (MO).]

A. Habit (X2).—B. Flower bud ( P/i;

)

Although a number of elements are cited under the original description of

Bouchetia and its two species, only material available to August Pyramus de

Candolle is directly relevant for typification. Under B. procumbenSy only plate

no. 920 of Mo9ino & Sesse is cited. Under B. erecta, plate no. 921 of Mo9ino &
Sesse is cited as well as several other elements including some specimens. These

plates are part of a scries of colored illustrations of Mexican plants brought by

Jose Mariano Mo^ino to Montpellier in 1815 when he fled Spain for political

reasons. De Candolle and his student Dunal studied these plates and de Candolle

was able to obtain part of the corresponding text which had been seized in Spain

and stored in a cave in Paris (A. P. de Candolle, 1862). Some of the plates were

copied in Montpellier by Node Veran, a noted artist of the time who also prepared

the plates for Dunal's thesis on the Solanaceae. In 1816 de Candolle left Mont-
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poUier for Geneva and at the urging of Mo9ino, who was in faiHng health, took

the plates with him. Shortly after de Candolles installation at Geneva, Mo^ino

had a change of heart and demanded the plates back. De Candolle hurriedly

assembled a group of townspeople to copy the remaining plates before the originals

were returned. The product is of variable quality, some of the copies being fine,

colored works and probably close renditions of the originals, while others are

crudcj and many are unfinished. The copies are now in Geneva, but the originals

returned to Mo^ino have since disappeared. In 1874, Alphonse de Candolle, the

son w^ho was editor of the final volumes of the Prodromus, had tracings made of

the Geneva cox^ies and distributed them as the Caiques des Dessins (A. L. P. P.

de Candolle, 1874). This convoluted history of the Sesse-Moyino plates is sig-

nificant to typification of Bouchetia.

The two Mofino & Sesse copies cited under Bouchetia agree well with the

diagnoses, but the amplified description of B. crecta includes details which are

not evident on the copies, e.g., caules pubenili, folia ciliata, pedunculus pubescenti-

hirsutus. These details may have been present on the Mo^ino originals or gleaned

from the corresponding text, or they may have been added by Dunal from the

specimens he cited.

The first element cited under Bouchetia erecta is a specimen in tlie de Candolle

herbarium collected in Texas by Wright. Charles Wright collected in Texas in

1849 and a set of duplicates was personally delivered by Asa Gray to Alphonse

de Candolle on a visit of 1850 (McKelvey, 1955). This was much too late for

study by Augustin de Candolle, who died in 1841, but was probably not too late

for study by Dunal before completing the Solanaceae treatment for the Prodromus.

The Wright collection in the de Candolle herbarium is a mixture, the left-hand

specimen corresponding to the diagnoses of Bouchetia and the right-hand speci-

men b(*ing a plant of Ilunzikeria texana. The mixing was probably of Gray's

doing, for he generally ignored Wright's field numbers and assembled similar

plants into sets for sale (McKelvey, 1955).

Also cited under B. erecta is a crude, highly stylized drawing of three erect,

narrow-leaved stems with a thick root referred to as Itzticapitli in Francisco

Hemandes* 1651 volume on Mexican medicinal plants. Although it bears little

resemblance to the plants now identified with Bouclietiu, this drawing is not

unlike the Geneva copy of Bouchetia erecta, plate no. 921. In fact, the roots of

the two plates are so much alike that I suspect that de Candolle's local artist

looked to the Hernandes plate for assistance in copying the Mo^^ino illustration.

Another specimen cited is a plant in the general herbarium at Geneva labeled

Maleolaria lanceolata Pav., ex herb. Pav. This also corresponds to the Bouchetia

diagnosis and appears to be the same species as the left-hand Wright colk^ction.

Finally, specinu^ns cited as Nierernhergia of the Wright herbariiun have not been

located.

The type of Bouchetia erecta is the Geneva copy of Mo^ino & Sesse plate no.

921 which represents a species of Solanaceae found in Mexico and Texas and

perhaps in Argentina. Although I have seen no herbarium material with the

large roots illustrated, they may well be present on entire plants. This species

is here chosen as lectotype of the genus Bouchetia. Before submitting de Candolle's
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first manuscript for inclusion in the Prodromus, Dunal was able to review actual

specimens which helped confirm his acceptance of de Candolle's concept of B.

erecta; no such review was possible for B. proctimbem. This selection of lectotypc

maintains the concept of Bouchetia which subsequent authors have accepted. To
choose B. procumhem as lectotypc would break this tradition, as is outlined below.

Since the first description of Bouchetia procumhens, there have been dis-

cordant attempts to relate plate 920 to later collections. Bentham & Hooker (1876)

identified the plate with tw^o Mexican collections, Galeotti 1476 and Bourgeau 68

and referred them to Nierembergia. Soon after, Hemslcy (1881) disagreed and

related the name Bouchetia procumhem to a different scries of Mexican plants.

He noted that in Bouchetia the corolla tube tapers gradually and the stamens are

free, inserted low in the corolla. Robinson (1904) reviewed some of the specimens

cited by Hemsley and refused to accept them as the same species as plate 920.

In this paper he described Bouchetia arniatera based on material cited by Hemslcy

and new material he had seen. Both Hemsley and Robinson based their concepts

of Bouchetia procumhem on the Caiques des Dessins copy of plate 920 and not

on the copy in Geneva. Although agreeing in most details, the tracing copy differs

notably from the Geneva copy in its poor rendition of flower buds which in this

case are diagnostic.

With more material at hand and a view of both extant copies of plate 920,

I must concur with Hooker and Robinson and relate B, procum])ens to Nierem-

hergia and not to Bouchetia as typified by B. erecta. Nieremhergia angustifolia

H.B.K. grows in Mexico and agrees with the plate in most features, especially

in the following: leaves narrow, slightly broader above the middle, the flowers

distributed along the branches rather than mostly terminal (as in Bouchetia),

the calyx divided halfway or more with the lobes pointed and spreading, the

corolla tube remaining narrow until well out of the tube, and pointed corolla lobes.

The detailed drawings on plate 920 show 5 stamens inserted just above the top of

the tube. And most important, the corolla buds (see Fig. 4B) consist of a slender,

exscrted tube with the unexpanded limb forming a subglobose or elliptic knob

whereas in Bouchetia the exposed portion of the corolla in bud consists of a

narrowly elliptic truncate limb, and the narrow portion of the tube is concealed

by the calyx. The type of Bouchetia procumhens is the Geneva copy of Mo^ino

& Sesse plate 920 which is a representation of Nieremhergia angustifolia H.B.K.

It is of interest that a collection of Nieremhergia angustifolia is among the speci-

mens from the Sesse & Mo9ino herbarium now at the Field Museum, Chicago.

The full citation for these names is Bouchetia DC. ex Dunal in DC. But to

follow common practice, this may be shortened to BoucJietia Dunal in DC, or

to Bouchetia Dun.

r

9a. Salpiglossis anomala (Miers) D'Arcy, comb. nov.

Nieremhergia aiwmala Miers, London J. Bot. 5: 175. 1846. type: Argentina, Cordoba,
Miers (K).

?N. staticifolia Sendt. in Mart., Fl. Bras. 10; 179. 1 July 1846. type: Brasi], Sella (B, if extant,

not seen; photos C, MO).
Bouchetia anomala (Miers) Loes., Bot. Jahrb. Syst. 29: 105. 1901.
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B. anomala (Miers) Britt. & Riisby, Trans. New York Acad Sci. 7: 12. 1887, redundant com-

bination.

?B. anomaJa snbsp. staticifolia (Sendt.) Loes., Bot. Jalnb. Syst. 29: 106. 1900.

Nieremhergia miersiana Sendt. in Mart., Fl. Bras. 10(1): 200 in obs. nomen nudum.

?Pctunia staticifolia (Sendt.) O. Kuntze, Rev. Cen. Pi. 3(2): 223. 1898, in syn.

?Nicotiana staticifolia (Sendt.) O. Kuntze, Rev. Gen. Pi. 3(2): 223. 1898.

staticif

lia appears to represent the same species as Nieremhergia anomala, but it must

be remembered that the synonymy effected here is based only on the photograph

and a hmited range of Argentinian material.

Salpiglossis anomala is quite similar to plants of North America treated here

as S. erecta, but the pubescence is glandular and the calyx displays a more

membranous area in the sinuses than the North American plants.

AuGENTiNA. CHACO: Scliulz 7423 (C). cohdoha: Lassen 224 (F, MO); Tivccdic 1122

(K). coRRiENTES: Pcdcrscn 849, 9269 (both C). entoe nios: Huidohro 3474 (MO), 3426

(G). FORMOSA; Jorgcnsen 2991 (MO); Morel 5 (G); Pederson 1268 (C). missiones: Posa-

das, Ekman 863 (G). salta: Romero 21 Jan. 1947 (C). tucuman: El Puestito, Venturi 7355

(MO).

9b, Salpiglossis arnlatera (Robinson) D'Arcy, comb. nov.

—

Fig. 5B.

Bouchctia arniatcra Robinson, Bot. Gaz. (Grawfordsville) 38: 377. 1904. type: Mexico, Duges

(GH, not seen; K, MINN, isotypes).

This species differs from the other Mexican species, S. erecta, in having a much

longer corolla tube, which while it expands is still quite narrow until well beyond

the calyx lobes. This corolla, apparently definitely purplish, is 2-3 cm long and

opens to nearly 2 cm across. The calyx is larger than that of S. erecta and is

proportionally more deeply lobed than other species of Salpiglossis. The plants

are diminutive, less than 10 cm long, several stems arising from a woody rootstock.

Salpiglossis arniatera has been collected from widely scattered points in Mexico,

mainly from the uplands. Its range is generally to the south and west of S. erecta.

Across its range, the species shows some variation but this is difficult to ascertain

from the few specimens available. It was first brought to scientific attention

because it was reputed to poison sheep.

Mexico, coahuila: 24 km NW of Fraile, 2350 m, Stanford et ah 432 (MO), dtstrito

FEDERAL: Lonias, Lyonnct 660 (K, MO), duraxgo: Vieinity of Ranclio Ojito, CorreU ir

Johnston 21466 (TEX), michoacan; W of Morelia, Gregg 787 (MO), nuevo i.e6n: Ciene-

guillas to Pablillo, Mueller & Mueller 870 (F, TEX). Hacienda Pabillo, Galeana, Taylor 18

(F, MO), 74 (F, K, TEX), san luis potosi: Region of San Lnis Potosi, Parry t^ Palmer 701

(K, MO, US); Schattner 1826 (K). tamaulipas: Stai}ford et al 2603 (GH). veracruz:

Jalapa, Graham 270 (K). zacatecas: Hacienda de Santiago, Duges 1904 (K, MINN).

9c. Salpiglossis erecta (Dun.) D'Arcy, comb. nov.

—

Figs. IE, 5A.

Bouchctia erecta DC. ex Dun. in DC., Prodr. 13(1): 589. 1582, based on Mogino & Sesse

plate 921 (G).

Maleolaria lanccolata DC. ex Dun. in DC, Prodr. 13(1): 589. 1852, in syn, nom. nud. type:

Pavon (G).

Leucantha roemeriana Scheele, Linnaea 25: 259. 1852 (1853). type: Texas, Roemer (B).

Nieremhergia anomala var. uniflora Dun. in DC, Prodr. 13( 1): 588. 1852. lectotype: Texas,

Drummond 245 (G-DC).
Bouchctia anomala sensu Britt. & Rusby, Trans. New York Acad. Sci. 7: 12. 1887, non Miers.

Bouchctia anomala sulxsp. erecta (DC.) Loes., Bot. Jalirl). Syst. 29; 105. 1900.
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Figure 5. Salpiglossis.—A. S. erecta (Dun.) D'Arcy. Habit ( X'Ko)- [After Palmer

12124 (MO).]—B. S. amiatera (Robinson) D'Arcy. Flower (xl%).
701 (MO).]

[After Farry ir Palmer

Diminutive perennial from a woody root, to 20 cm stems flcxuous,

pubescent with short, white, appressed ascending hairs. Leaves elliptical, often

narrowly so, mostly slightly wider above the middle, mostly 10-20 mm long,

4-7 mm wide, apically acute, sometimes minutely callose, costate, the lateral

venation obscure, both sides minutely pubescent with apprdssed hairs, more so

beneath; petiole to 5 mm long or obsolete. Inflorescence^ solitary or paired

terminal flowers; pedicels to 3 cm long, subtended by normal leaves. Flowers

with the calyx campanulate, 7-12 mm long, lobed ca. % wky down, the lobes
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narrow, blunt, the tube lO-ncrvcd, the sinus areas little differentiated, not

accrescent; corolla mostly white, funnelform, to ca. 20 mm long, the tube included

in the calyx, the limb campanulate to obconical, mostly exserted, becoming 10

4-5

d

exceeding the anthers. Capsule 4-valvcd, slightly emergent from the calyx tube;

seeds numerous, minute, prismatic,

Salpiglosds erecta ranges from Texas to Guatemala (Gentry & Standley, 1974).
It has been collected from a wide range of open habitats. This species may not

be distinct from S. anonuih of Argentina, in which case the name S. anomda
should be applied to the North American plants. There do appear to be differ-

ences bet\vcen plants on the two continents, and careful study will be needed
to assess the importance of these differences. Salpiglossis erecta was illustrated

( as Bouchetia ) by Gentry & Standley ( 1974 )

.

United States, texas: San Antonio, Bush 1184 (MO); Clemens 6- Clemens 251 (F
MO), 249 (MO). IVo mi NE of Vidanri, Refugio Co., Correll 14822 (TEX). 9 mi W of Tivoli'
Refugio Co., Correll 27015 (TEX). 7.5 mi W of D'Hanis, Medina Co., Correll «!r Rollins 32521
(TEX). 4 mi S of Marble Falls, Burnet Co., CorreU ct al. 15902 (TEX). Seadrift, Calhoun Co.,
Cory 49074 (TEX). San Filipo, Dmmmond 245 (G, K). Near San Antonio, Eficcrt 4 April
1905 (MO). Near Bracken, Groih 81 (F). Austin, Hall 383 (F, MO). San Antonio, Havard 12
(F). Gillespie Co., herb. Gustav Jeremy (MO). 13 mi N of San Antonio, Beear Co., Johnslon
2389 (TEX). 4.2 mi from Travis Co. line on Highway 183, Williamson Co., Johnston <b McCart
5258 (TEX). 5 mi S of Blanco, Blanco Co., Johnston ir Webster 509 (TEX). Without other
local'" y, Lindlieimer 471 {276) (F, K, MO). Comanche Springs, Lindlieimcr 1034 (189) (BM
C, G, MO, TEX). New Braunfels, Limlheimer 1035 (346) (C, F, K, M, MO, TEX). With-
out other locality, Neally 1893 (MO). Uvalde, Palmer 11041 (MO). Sabinal, Palmer 11518
(MO). San Marcos, Palmer 12124 (MO). Near San Saba, Reverchon 1567 (F, MO). Yorktown,
Rwdel 1942 (MO). 4 mi NW of Sinton, San Patricio Co., Rogers 6648 (TEX). Harthaven[
Travis Co., Warnock W1007 (TEX). New Braimfels, Comal Co., Wamock 46257 (TEX)!
Zilker Park, Travis Co., Webster 61 (TEX). Without other locality, Wripjit (G-DC, left-hand
specimen, MPU). Travis University Campus. Austin. Young 1913 (MO, TEX).

Mexico, coahuila: Lerios, 10,000 ft, Palmer 852 (F). hidalgo: Near Jacala, Edwards
763 (F). Hills above Pachuca, 8500 ft, Pringle (BM, F, G, K, MO, MSC). mexico: 20 km
NE of Texcoco, 2850 m, Ci.meros (MSC). 5 km N of Atizapan, 2350 m, Rzedowski 20881
(MSC). michoacan: Near Morelia, Arsene 5595 (MO), morelia: Pungtiato, Arsene 52b
(F). NUEvo LEON: 12 mi E of Monterrey, Barkley 14368 (TEX). Nuevo Leon, Lacas 325 (F).
Santiago, 2300 ft, Leavenworth 124 (F). 18 km S of Monterrey, Marrognin 1339 (TEX).
Monterrey, Mueller ^ Mueller 290 (TEX). 15 mi SW of Pueblo Galcana, 7500-8000 ft, Mueller
<& Mueller 334 (TEX). Road up Chipinque, Webster ir Aquirre 2951 (TEX), puebla: Esper-
anza, Purpus 2494 (BM. F, G, MO). Near San Luis Tultitlanapa, Pnrjms 3265 (MO), san luis
POTOsi: 30 mi E of San Luis Potosi, 6900 ft, McGregor et al. 577 (TEX). Minas de San Rafael
Purrms 5350 (F, MO).

TYPE9d. Salpiglossis sinuata Ruiz & Pavon, Syst. Veg. 163. 1798.

not seen.

S. siraminea Hook., Exot. Fl. 3, tab. 229. 1823.
S. picta Sweet, Brit. Flower Card., ser. 1, tab. 258. 1826.
S. atro-pnrpurea R. Graham, Edinburgh New Philos. J. 1827 (Oct.-Dec): 176. 1827. type:

not seen. Based on plants cultivated in Scotland from seed received from Gillies, collected
on hills 50 mi beyond (W of ) Mendoza.

S. intermedia Sweet, Hort. Brit., ed. 2: 594. 1830; Brit. Flower Card., ser. 2, tab. 112. 1831.
Based on a plant cultivated in England.

S. barclayana Sweet, Brit. Flower Card., ser. 2, tab. 112. 1833. Based on a plant cultivated
in England.

S. barcklayana Penny ex G. Don., Loud, Hort. Brit. Suppl. 1: 599. 1850 (not seen).
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S. coccinea Lindl. & Paxt., Flow. Card. 3: 135, tab. 100. 1852-1853.

S. aurea Hort. ex Vilm., Fl. Pi. Terre, ed. 1: 762. 1863 (not seen).

S. hybrida Vilm., Fl. Pi. Terre, ed. 1: 767. 1863 (not seen).

S. variabilis Vilm., Fl. PI. Terre, ed. 2: 809. 1866 (not seen), noml nud. Based on a plant

cultivated in France.

This species is widely cultivated in north temperate j;ardens. This and S.

s-pinescens are the only large-flowered species in the genus. I It is quite variab

flower color suggesting more than one taxonomic element may be present.

Chile. Cordilleras, Cuming's Herb. 246, 294, 371, 445 (all GhJ. Without

204 1500 Ande.^, Capt. Reynolds (GH).

aconagua: 3 km E of Rio Blanco, 1700 m, Hutchinson 173 (GH). Ca. 15 km E of Melon,

1700 m, Morrison 16856 (GH, MO). 18 km E of La Ligua, 1900-2200 m, Morrison 17067

(MO). Riecillo, 1400 m, Zbllner 8391 (MO), colchagua: Near Quinta and Taguatagu

San

Andes de Curico, 1000 m, Aravena 33374 (GH, MO). Hacienda Monte Grande, 1600 m,

Werdermann malleco: Ercilla, Kuntze 11 I£|2 (NY), maule: Near

SANTIAGO: Prope Tiltil,Cauguenes, Reid (NY), o'higgins: Copada, Fennell 12236 (NY).

1400 m, Grandjot x31, x32 (both MO). Cerro Provincia, Cordillerla de Santiago, 1600 m,

Grandjot xil932, 3637 (GH). Santiago, 1400 m, Moniero 312 (GH, MO). Cumbra de la

Donnida, Senn 4527 (MO). Valparaiso: Valparaiso, Bcrtero 1290 (NY). Concon, Miers

(MO). Las Viscachas, 10 km from La Dormida, 1700-1900 m, Mohison 16747 (GH). Ca.

12 km from Valparaiso, 50-60 m, Morrison 16835 (GH, MO). Proiie Concon, Poeppig 163

(GH, MO).

1849. type: Chile,

Peru. Perou, Domhey (NY).

9e. Salpiglossis spinescens Clos in Gay, Fl. Chil. 5: 127^

Copaipo, Gay Feb. 1843 (G, not seen; photo MO).

This is a large flowered species with corollas to 4 cm long. The plants are

densely glandular-pilose and some shoots arc indurated intb spinelike processes.

A shrub approaching a meter in stature, the stems are devoid of normally devel-

oped leaves. Clos reported that it occurs in Coquimbo as ^well as in Atacama.

Werdermann (1928) found it only in Copaipo.

Chile, atacama: Desert of AtacamS, Geisse 16 (NY). Below ;Agua Dulce, Quebrada

de Potrerillos, 2500 m, Johnston 3683 (GH). Tierra amariUa, dept. Copaipo, 700 m, Werder-

mann 419 (GH, MO, NY).

Excluded Names

nimiber

1 in this Several names must be excluded:

folia Lodd., Bot. Cab. tab. 1978. 1833

fuha Court., Amer. Card. Mag. 1: 219, n. 411. |1835.

Petunia sp. type: Cultivated

n Scotland from seed received from Buenos Aires ( not seen )

.

itegrifolia Hook., Bot. Mag. tab. 3113. 1831. = ?Petunia molacea Lindl.

Petunia integrifolia (Hook.) Schinz & Thell., Vierteljahrschr. Natu^. Ges. Zurich 60: 361.

1915; Nicotiana integrifolia (Hook.) O. Kuntze.

S. linearis Hook., Bot. Mag 1831. lihearis

S. ;//
1846 ?

S. prostrate Hook. & Arn., Bot. Beech Voy. 153. 1841.

fide type: California

S. Miers 1826, nom. nud.

'flora J
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S. sinuata Hook. & Arn. ex Miers, London J. Bot. 5: 190. 1846, nom. nud., non
Ruiz & Pavon = Fetimia parviflora Juss., fide Fries 1911.
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STUDIES IN BIGNONIACEAE ^1:

NEW SPECIES AND COMBINATIONS FROM AMAZONIAN
PERU AND BRAZIL'

Alwyn IL Gentry-

Abstract

Recent collections of Bignoniaceae from Amazonian Peru and Brazil include six un-

described species

—

Adenocalymnia prancei A. Gentry, Arrabidaea revtllae A. Gentry, Distictella

reticulata A. Gentry, Jacaranda hullata A. Gentry, Memora racemosa 'A. Gentry, and Tabehuia

incana A. Gentry. A new combination for another species of Amazonian Bignoniaceae

Manaosella cordifolia (DC.) A. Gentry—is also proposed.

Adenocalymnia prancei A, Gentry, sp, nov.

Frutex scandens, ramulis teretibus, glabrescentibus. Folia 2-foliolata, foliolis anguste

ellipticis plus minusve glabrescentibus. Inflorescentia racemosa, axillaris, puberula; calyx cupu-

latus, 5-denticulatus, puberulus; corolla aurea, tubulo-campanulata, extus puberula; ovarium

cylindriciun, glabrum. Capsula lineari-oblonga, minute puberula.

Liana; branchlets terete, when young minutely pubferulous with simple

and forked whitish trichomes, glabrescent, the nodes witholut interpetiolar glan-

dular fields; pseudostipules thick-foliaceous, linear-oblong, 5Ll3 mm long. Leaves

2-foliolate, sometimes with a simple tendril; leaflets elliptic or narrowly elliptic

to lanceolate-elliptic, rounded to cuneate at the base, 10-21 cm long, 3-10 cm
wide, subcoriaceous, the veins and veinlets prominulous below, glabrous or

glabrescent above, more or less glabrescent below, when young with scattered

minute simple and forked trichomes, especially along the main veins, drying

olive; petiolule 1-3 cm long; petiole 1-2.5 cm long, glabrate or minutely puberu-

lous with simple and forked trichomes. Inflorescence an axillary raceme, pu-

berulous with simple and forked trichomes; bracts small, Sl-3 mm long, ovate,

densely puberulous, early caducous; bracteoles small, ca. 2 mm long, ovate,

early caducous. Flowers with the calyx cupular, shallowly 5-dentate or 5-

denticulate (sometimes spathaceously split) (7-) 8-10 mm long, 6-7 mm wide,

puberulous, with raised glands near the margin; corolla yellow, tubular-campanu-

late above a somewhat narrowed base, 4.5-7 cm long, ca. 1 cm wide at the mouth

of the tube, the tube 3.5-5 cm long, the lobes 1-1.8 cm longl puberulous outside

with simple and stellate trichomes, the lobes inside glandular-lepidote and

slightly scattered puberulous, the tube glabrous inside except at and below the

base of the stamens; stamens didynamous, inserted 12-13 mm above the base

of the tube, the anther thecae divaricate, 3 mm long, the filaments 1.5-2.5 cm
long; pistil 3.5-5 cm long, the ovary linear-cylindric, 3 mm long, 1 mm wide,

glabrous; disc patelliform 0.5 mm long, 2 mm wide. Capsule (immature) com-

^ My studies of Amazonian plants have been supported by NSF grants GB-40103 and

DEB 75-20325.

^Missouri Botanical Garden, 2345 Tower Grove Avenue, St, Loui^^, Missouri 63110.

Ann. Missouri Box. Card. 65: 725-735. 1978.

0026-6493/78/0725-0735/$01.15/0
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pressed, linear-oblong, 9 em long, to 1,2 cm wide, minutely whitish puberulous

with simple triehomes, also with scattered dark-drying glands.

Type: Brazil, amazokas: 3-6 km N of Manaus-Itacoatiara Road near Rio

Preto da Eva (Km 79), vine, flowers yellow, 3 Dec. 1974, Gentry ir Ramos
13063 (INPA, holotype; MO, MG, NY, isotypes).

Additional collections examined: Brazil, amazonas: Estrado do Aleixo near Manans,
6-7 km past INPA, sterile vine, 2 Dec. 1974, Gentry 13037 (INPA, MO). 2-5 km N of

Manuns-Itacoatiara Road at Km 79 near Rio Preto da Eva, 100-200 m, sterile vine, 24 Nov.
1974, Gentry 12830 (INPA, MO). Ducke Forest Reserve, Km 26 on the Manans-Itacoatiara
Road, sterile vine, 23 Nov. 1974, Gentry 12S18 (INPA, MO). INPA Campus, Manaus,
sterile \'ino, 30 Nov. 1974, Gentry 13015 (INPA, MO). Rio Cuicras, 2 km below mouth of

Rio Brancinho, liana, corolla yellow, 11 Sep. 1973, Prance et al 17778 (INPA, MO, NY). Rio
Purus, Rio Ituxi, Lago Preto, 2 km N of Labrea, 5 cm wide, flowers lemon yellow, 26 June
1971, Prance et al 13758 (NY).

French Guiaxa: Fleuve Maroni entre Kaiapou et Papaicliton, liane ripicole, petalos
jaunes, fruits verts, 28 Apr. 1975, Sastrc et al. 4011 (MO).

Pehu. huanuco; Tingo Xhnia, 780-900 m, sterile vine, leaves whitish beneath, 28
Mar. 1977, Gentry b Daly 18783 (MO).

I have previously considered this a glabrescent-leaved variant of A. subin-

canum Hub. However, discovery of fruiting specimens of both species makes
lumping untenable—A. suhincanum has short, thick, densely tannish-dendroid-

pubescent fruits and thick wingless seeds. The calyx of A. prancei is also longer
than that of A. suhincanum [(7-)S-9(-10) mm versus 5-6 nmi] and it has simple

and forked, rather than stellate, vegetative trichomes and is often completely

glabrescent. The ranges of the two species are apparently distinct as well, with A.

prancei in central and upper Amazonia (north to French Guiana) and A. subin-

)wer Amazonia from Itacoatiara to the Rio Jari and southeast to

M
J

Brazil, which has a longer calyx (12-15 mm), wider fruit (2-2.5 cm), and
leaflets smaller and noticeably simple-puberulous beneath.

It is possible that the Rio Purus collection, which consists of only three buds

20-25 bv 10-12and four leaflets, is not this species. Its leaflets are larger
i

cm) and more coriaceous and bullatc than described above for A. prancei.

Arrabidaea revillae A. Gentry, sj). nov.

—

Fig. 1,

Frute.v scandens, ramulis teretibus, glabris. Foha 2-3-foUolata, foholis o\'aUs vel ovato-
ellipticis, subtus nervorum lateralinm in axillibus barbatis. Inflorescentia axillaris, plermnquc
racemosa, pauciflora, lepidota et sparsim puberula; calyx tubulosus, bilal)iatus vel calyi^tratus

et truncatus, sparsim lepidotus puberulusque; corolla rosea, tubulo-infundibuhforinis, extus
puberula; ovarium oblongum, dense lepidotum. Capsula lineari-oblonga, cornplanata, sparshn
lepidota, seminibus sin alis.

Liana; branchlets terete with widely spaced pale raised lenticels, glabrous,

longitudinally striate, without interpetiolar glandular fields; pseudostipules not

evident. Leaves 3-foliolate or 2-foliolate with a simple tendril or tendril scar;

leaflets ovate to ovate-elliptic, rounded at the base, acute to very shortly acumi-
nate at the apex, 7-15 cm long, 4-8.5 cm wide, chartaeeous, above minutely
puberulous along the midvein, otherwise glabrous, below conspicuously barbate
in tlie axils of the lateral nerves, otherwise glabrous except for scattered minute
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Figure 1. Arrabidaea revillae A. Gentry.—A. Leaves (xVj)- [After Revilla 737 (MO)].
B. Fniit and seed (XM;). [After Rimachi 787 (MO)].—C. Inflorescence (xV2)- [After

Revilla 737 (MO)].

reddish lepidote scales; petioliiles 1-3.5 cm long; petiole 2.5-7 cm long, mi-

nutely puberuloiis and scattered reddish lepidote. Inflorescence axillary, more or

less paniculate but usually strongly contracted and more or less racemose,

lepidote and sparsely puberulous, drying blackish; bracts and bracteoles linear,

to 2 mm long; buds narrow and pointed. Flowers with the calyx tubular, irreg-
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very sparsely puberulous and lepidote, drying blaekisli; corolla magenta, tnbular-

infundibuliform, 3.5-6 cm long, 0.6-1 cm wide at the mouth of the tube, the tube
3-4 cm long, the lobes 0.6-1.5 cm long, puberulous outside and on the lobes in-

side villous at the level of stamen insertion; stamens didynamous, inserted 10-

12 mm from the base of the tube, the filaments 1.2-1.7 cm long, the anther

thecae divaricate, 2 mm long, the connective slightly extended; pistil 2.8-3.2

cm long, the ovary oblong, somewhat flattened, densely lepidote, 2 mm long,

1 mm wide; disc annular-pulvinate, 1.5 mm long, 3 mm wide. Capsule linear-

oblong, compressed, 20-27 cm long, 2.5-2.8 cm wide, the midrib not evident, dry-

ing blackish, scattered lepidote, the surface not gland-pitted; seeds 2.4-2.5 cm
long, 3.6-3.9 cm wide, slightly thickened and corky, wingless.

Type: Peru, loheto: Provincia Maynas, Distrito Pebas, Rio Yahuasyacu,
afluente del Rio Ampiyacu, bejuco de la ribera, flores blancas y lilas, IS June
1976, Revilla 718 (MO, holotype; COL, F, NY, UNAP (Iquitos), USM, isotypes).

Additional collections examined: Pt;uu. loiieto: Provincia Mayna.s, Qucbrada de Uchpa
Cano across the Rio Itaya from Iquitos, fruits green, 25 Jan. 1974, Riimichi 787 (MO). Rio
Amazonas, S of Iquitos, flowers reddish violet, 18 Aug. 1972, Croat 19355 (MO). Isla de
Ushpa-Cano near the mouth of the Rio Itaya, flo\\crs orchid, fruits green, 24 Aug. 1972, Croat
19657 (MO). Mishayacu near I<iuitos, 100 m, liana, flowers dark violet, Apr. 1930, Klug
1228 (US). Distrito Pebas, Rio Yahuasyacu, afluente del Rio Ampiyacu, flores lilas 18 Tune
1976, Revilla 737 (F, MO, NY, IN PA, UNAP (Iquitos), USM).

Bhazil. amazonas: Parana do Xiboremo, near Manaus, May 1953, Fiocs 29623 (IAN).

This species is closely related to the widespread and variable A. corallina

J

between A. revillae and A. coraUirui

The most strik-

sumably water-dispersed seeds. The fruit of A. revillae is also wider than that

of A. corallhia (which is less than 2.3 cm wide), dries black rather than tan or
brownish, and does not have a glandular-pitted surface. The corolla is nar-

rower than in A. corallina and tubular-infundibuliform rather than tubular-

campanulate. Other differences from A. corallina include a usually much more
contracted inflorescence, narrowly pointed buds, longer calyx (when not calyp-
terate), and the characteristic grayish color of the dried leaves.

Distictella reticulata A. Gentry, sp. nov.

Frutex scandens, ranmlis teretibus, villoso-tomentosis. Folia 2-3-foliolata, foliolis ellipticis
vel ovatis, ner\'atura supra imprcssa, subtus prominenti valde reticulata areolis puberulis.
Inflorescentia racemosa, terminalis, puberula; calyx cupulatus, truncatus, puberulus; corolla
alba, extus dense puberula; oxarium oblongum, puberulum. Capsula elliptica, villoso-tonien-
tosa.

Liana; brachlets terete, villous-tomentose, the nodes without interpetiolar

glandular fields or pseudostipules. Leaves 2-3-foliolate, sometimes with a trifid

tendril; leaflets elliptic to ovate, obtuse to rounded at the apex, rounded at the
base, 5-11 cm long, 3-8 cm wide, coriaceous, all veins and veinlets more or less

impressed above and strongly raised beneath, the lower surface thus intricately

reticulate, glabrous or glabrescent above except for occasional trichomes at the
base of the midvein, below pilose-tomentose, especially within the areoles, dry-
ing brownish olive above and below; petiolules 0.5-1 cm long; petiole 1-1.3 cm
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long, tomentose. Inflorescence a terminal raceme or racemiform with the lower

pedicels converted into 2- or 3-flowered peduncles, brownish tomentose; bracts

bracteoles the

base in fruit, truncate, 10-14 mm long, 10-12 mm wide, densely appressed-

puberulous with tannish simple trichomes, with or without plate-shaped glands;

corolla white, thickish, tubular-campanulate above a narrowed base, strongly

bent above the base, 4.5-6.5 cm long, 1.5-2.5 cm wide at the mouth of the tube,

the tube 3-4.5 cm long, the lobes 1.5-2 cm long, densely puberulous outside,

the lobes glandular-lepidote inside, slightly glandular villous at the level of stamen

insertion; stamens didynamous, inserted ca. 12 mm above the base of the tube,

the anther thecae divaricate, ca. 4 mm long; ovary oblong, 4-grooved, 4 mm long,

2 mm wide, densely appressed puberulous; disc conical, 2 mm long, 4 mm wide.

Capsule elliptic, somewhat compressed, the valves thick and woody, the mid-

rib not visible, 6 cm long, 2.8 cm wide, softly villous-tomentose with erect red-

dish brown trichomes; seeds thin, rather asymmetrically bialate, ca. 1.5 cm long

and 3.5 cm wide, the wings brown, membranous, not distinctly demarcated from

the seed body.

Type: Brazil. Amazonas: Manaus Taruma

terreno arenoso, capoeira, trepadeira com gavinhas, frutos ainda verdes, 28 Aug.

1962, Kodngues ir Chagas 4610 (INPA, holotype; MO, isotype).

Additional collections examined: Brazil, amazonas: Manaus, Floras, igapo do riacho,

cipo, fl. branca, 30 June 1941, Ducke s.n. {RB-53243) (RB). Manaus, niargem do igrape da

cachoeira Alta, estrada da Foniuilha, 24 Aug. 1955, Chagas 1705 (K). Manaus, margem do

igarape do Parque 10, 27 July 1956, Clmgas 3994 (K). Manaus, margem do igarape da

cachoeira Alta do Taruma, flores alvas, 6 July 1955, Chagas 1330 (K), 30 May 1955, Chagas

TORR (fC) Miinaui; flnrps alvas estames roseas. 25 Tune 1956. Francisco 6- Dionisio 3940 (K).

mono

Sandw. of the Guayana region in their strikingly sculptured reticulum but are

otherwise unique in the genus. Besides having subsessile simple leaves, D.

monophylla is a subshrub with few-flowered inflorescences, smaller calyces, and

gland-dotted fruits. Among viny species, D. reticulata may be compared with

D. dasytricha Sandw. of southcentral and southwestern Brazil, which has a

much longer shaggy indumentum, and D. obovata Sandw. of the Guayana high-

lands, which has smaller, differently shaped leaves, smaller calyces, and warty-

lonticellate fruits.

Jacaranda buUata A. Gentry, sp. nov.

—

Fig. 2.

Folia pinnatim composita, 11-17-foliolata, foliolis acutis, subsessilibus, 2-7 cm longis,

0.6-2.3 cm latis. Inflorescentia anguste paniculata, fere racemosa; calyx campanulatus,

minute 5-denticulatus; corolla anguste tubulo-campanulata, extus puberula; antherae 2-

tliecatae; ovarium glabrum. Fructus ellipticus, complanatus, seminibus alatis.

Branchlets subtetragonal, without noticeable lenticels. Leaves simply pin-

nate with 11-17 leaflets; leaflets asymmetrically elliptic or rhombic-elliptic,

acutish at the apex, obtuse at the base, subsessile, membranous, 2-7 cm long,

0.6-2.3 cm wide, entire to remotely serrate, glabrous above, puberulous with short

curved trichomes along the margin and the veins beneath, more or less bullate
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Figure 2. Jacaranda buUata A. Gentry
Froes ir Addison 29141 (IAN)].

A. Habit (x%).—B. Flower (x%). [Aft

with all the veins impressed above and raised beneath. Inflorescence terminal,

very narrowly paniculate, almost racemose, the lateral branches 2-3-flowered and
mostly less than 1 cm long, puberulous. Flowers with the calyx campanulate,
essentially truncate, minutely and evenly 5-denticulate, 5 mm long, 4 mm wide,
sparsely lepidote, othenvise glabrous or with a few minute trichomes near the
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margin; corolla pink ("rosea"), narrowly tubular-campanulate, 4 cm long, 0.8 cm

wide at the mouth of the tube, the tube 3.5 cm long, the lobes 0.5 cm long,

minutely stalked glandular-lepidote outside, conspicuously so in bud, very in-

conspicuously so at anthesis, the lobes puberulous outside and inside, especially

toward the tips; stamens didynamous, the anther thecae divaricate, 2.5 mm long,

the staminode ca. 2.8 cm long, capitate, glandular-villous for the middle 5 cm and

the apical 6 cm, otherwise glandular-lepidote; ovary ovate, ca. 1.3 mm long and

wide, glabrous; disk patelliform, ca. 0.5 mm long and 2.5 mm wide. Capsule

elliptic, strongly compressed, subacute at the base and the apex, 3.7-5 cm long,

2.3-3 cm wide, glabrous except for a few scattered lepidote scales; seeds 0.7-1

cm long, 1.4-1.7 cm wide, the brown seed body almost surrounded by the thin

brownish-hyaline wings.

Type: Brazil, amazonas: Margem do Rio Araca (Rio Negro drainage north

of Barcelos), terra firme, alta, 29 Oct. 1952, Froes & Addison 29141 (IAN,

holotype; K (2 sheets), US, MO fragment, isotypes).

Sandwith recognized this as a probable new species according to a note on

the Kew material but refrained from describing it since the Kew duplicate had

only a single shriveled corolla. The IAN duplicate selected as the holotype in-

cludes a single well-pressed corolla^the basis of the above floral description

which makes the description of this distinctive species possible. Its closest rela-

tive is probably the rarely collected /. heteroptila Bureau & K. Schum. of north-

eastern Brazil, which sometimes has once-pinnate leaves but fewer—not all

bullate—leaflets, an openly paniculate—almost glabrous—inflorescence, bilabiate

calyx, and larger ( 7 by 4.2 cm ) , more oblong fruit. A relationship with Jacaranda

egjeri Sandw. of the Rio Tapajos region might also be suggested, but that species

differs especially in its much smaller, more coriaceous, nonbullate leaflets and

also in a slender, few-flowered, glabrescent inflorescence, campanulate, 5-dentate

calyx, smaller corolla with a long basal constriction, and smaller capsule.

Memora racemosa A. Gentry, sp. nov.

Frutex scandens, ramulis teretibiis, glabris. Folia 2-foliolata vel pinnatim 5-7-foliolata,

foliolis ovatis, subtiis minute puberulis. Inflorescentia racemosa elongata, axillaris, minute

lepidota, bractis bracteolisque parvulis, caducis; calyx campanulatus, minxite 5-denticulatus;

corolla flava, tubulo-infundibulifonnis, extus glabra; ovarium lineare, minute lepidotum.

Capsula linearis, valde complanata, aliquantum lepidota.

Liana; branchlets terete, glabrous, drying dark with numerous minute round-

ish Icnticels, the nodes without interpetiolar glandular fields; pseudostipules

small, blunt, subwoody, ca. 2 mm long. Leaves 2-foholate (mostly) to simply

pinnate with up to 7 leaflets, 2-foliolate leaves often with a simple tendril;

leaflets ovate to elliptic-ovate, obtuse to acuminate, rounded to cuneate at the

base, subcoriaceous, 7-14 cm long, 3-6 cm wide, minutely appressed puberulous

and papillose-puberulous below, glabrous above except for a few minute tri-

chomes at the base of the midvein; petiolules and petiole inconspicuously and

minutely scattered-puberulous dorsally. Inflorescence an elongate axillary raceme,

often several per node, rarely branched near the base with each branch racemose,

rlrvincT rlnrk miniitelv lenidote: Dedicels 8-16 mm lonc: bracts linear, 4-5 mm
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usually near the middle of the pedicel. Flowers with the calyx campanulate,

6-10 mm lonff. 6-9

rulous

a few appressed trichomes mostly near the apex; corolla yellow, tubular-infun-

dibuliform, 4.5-6,5 cm long, 0.9-1.6 cm wide at the mouth of the tube, the tube
3.5-5 cm long, the lobes 1-1.5 cm long, glabrous outside and inside except for

glandular trichomes at the level of stamen insertion; stamens didynamous, in-

serted ca. 10 mm from the base of the tube, the filaments 1.3-2 cm long, the

thecac divaricate, 3 mm long; pistil 3-3.5 cm long, the ovary linear, 3-4 mm long,

ca. 0.6 mm wide, minutely Icpidote; disc patelliform-pulvinate, 1.5-2 mm long,

3 mm wide. Capsule (immature) linear, strongly compressed with slightly

thicker margins, 25-40 cm long, to ca. 1.3 cm wide, drying black without a visible

midline, reddish-lepidote, otherwise glabrous.

Type: Brazil, para: Km 93, Belem-Brasilia Highway, liana on high tree,

flowers yellow, frequent on high ground, 5 Aug. 1963. Mamire et al 56008
MO

Additional collections exiunined: Brazil, para: Rio Tocantins, Jacunda, terra finnc
mata central, 15 May 1951, Fwes 27107 (IAN). Km 249-254, Rodovia Belem-Brasilia, cipA
sobre arvore, flores amarelas, mata terra firme, beira da estrada, 7 July 1960, Olivcira 873
(IAN). Km 289-293, Rodovia Belem-Brasilia, 31 July 1960, Oliveira 948 (IAN), maranhao-
Km 338, Rodovia Belem-Brasilia, beira da estrada, 24 Aug. 1960, Oliveira 1040 (IAN, 2
sheets )

.

SuRiNAAf. Lely Mountains, 175 km SSE of Paramaribo, 500-700 m, NW corner of
plateau no. 1, woody vine, corolla >'cllo\v, young twigs and inflorescence rachises sticky,
13 Oct. 1976, Mori 6- Bolteii 8467 (MO), western edge of plateau 2, woody vine, corolla
yellow, 16 Oct. 1976, Mori ^ Boltcu 8512 (MO).

This species is related to M. pahih Miers, from which it differs in the more
open, elongate inflorescence with smaller bracts and bracteoles, and to M.
hiternata A. Samp., which has branching inflorescences, sessile or subsessile

leaflets, and wider bracteoles just below the calyx. Both of these species have
broader fruits than M. racemosa. Memora racemosa is unique in the genus in

the minutely appressed puberulous leaf undersides, a feature somewhat rem-
iniscent of Arrahidaea candicam (L. Rich.) DC.

Tabebuia incana A. Gentry, sp. nov.

Arbor ad 30 m altam. Folia palmatim 5-foliolata, foliolis ellipticis, integris, infra dense
stellato-tomentosis trichomatibus adpressis, argentcis. Inflorescentia paniculata, congesta, ramis
dense stellato-rufescentibus. Flores calyce campanulato, stellato-rufe.scenti; corolla lutea, extus
glabra, intus fauce villosa, ovarium oblongum, glabrum. Capsula ignota.

Tree to 30 m; branchlets subtetragonal, the epidermis rather loose, minutely
stellate-tomentose when young. Leaves palmately 5-foliolate; leaflets evenly
elliptic, acute, rounded or broadly cuneate at the base, 3..5-12 cm long, 1.2-6 cm
wide, entire, membranous to chartaceous, above stellate pubescent along the

midvein, otherwise scattered lepidote, below densely tomentose with minute
sessile or subsessile stellate trichomes, drying brown or blackish above, con-

trastingly tan or silvery below from the trichomes, the less pubescent veins below
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drying darker; petiolules 0.5-2.7 cm long; petiole 3.5-8 cm long, finely stellate-

tomentose. Inflorescence a highly contracted subfasciculate panicle; peduncles

and pedicels hardly visible, less than 5 mm long, stellate rufescent. Flowers

with the calyx campanulate, 5-8 mm long, 5-7 mm wide, densely stellate-

rufescent, also with some simple trichomes; corolla yellow, tubiilar-infundibuli-

6-7

5-2

densely

simple trichomes to 1.5 mm long ventrally, villous at the level of stamen inser-

2-3

filaments 1.6-2 cm long, the shorter filaments 1.2-1.4 cm long, the staminode ca.

2 mm long, inserted 6-7 mm from the base of the corolla tube; pistil 2.4-2.5 cm

long, the ovary oblong, 5 mm long, 1.5 mm wide, glabrous, finely longitudinally

impressed-striate, the ovules ca. 8-seriate in each locule; disc pulvinate, 0.7 mm
long, 2 mm wide. Capsule unknown.

Type: Brazil. Amazonas: Manaus, Eeserva Florestal Ducke, inventario

florestal fDr. William), arvore 2

etro, na mata de terra firme em solo argiloso, flor^

1968, 7. AJuisio 236 (INPA-23866) (INPA, holotyp

MO, isotype).

Additional collections examined: Pehu. loreto: Provincia de Requeiia, Cenaro Herrera,

Rio Ucuyali below Requcua, non-inundated upland forest on sandy soil, tree 30 m, flowers

yellow, with red streaking in throat, leaves \\'hite beneath, bark smooth and powdery, 9 Dec.

1977, 'Gentry et d. 21314 (MO).
Brazil, amazonas: Manaus, Reserva Florestal Ducke, arvore 2205 do levantamento-

fenologico 101, arvore de 25 m de altura por 30 cm de diametro, mata de terra fimie, solo

argiloso, 22 June 1966, Rodrigues ^ Osmarino 8139 (INPA-17500), margem da estrada

principal, lado direito, arvore de 30 m por 25 cm de diametro, de fuste ereto e copa de 5 m
de diametro, desfolhada, ocasional na mata de terra firme, calice verde ferrugmeos com

lacineas roxas nas bordas, corolla amarela com listra vermelhoescuras e pelos brancos no tubo

corolinico, "pau-darco amarelo," 20 Oct. 1970, Rodrigues 8973 (INPA-28359). Estrada Manaus-
rme

inicio da floracao, fuste de 20 cm de diametro na base, floras amarelas, 11 Sep. 1965, Rodrigues

I- Loreiro 7117 (INPA-15779, MO). Estrada Manaus-Itacoatiara, Km 104, ar\'ore de 30 m de

altura por 33 cm de diametro, fuste de 24 m de comprimento, circunferencia do fuste na base

106 m, no nieio 86 cm e no apice 56 cm, copa de 6 m de altura por 8 de largura, "pao d*arco,"

PARA

madeira branca na periferia e preta no interior, casca lisa, 29 June 1947, Black F1047-969

(IAN). Belterra, virgin upland forest, 570 ft, tree 123 ft tall, 39" diam., wood with odor

of horse urine, 3 July 1947, Yale Project 134, F-IO (US).

The most distinctive characteristic of this species is the canescent, appressed-

stellate leaf tomentum beneath. This characteristic is shared only with T. suhtUis

Sprague & Sandw., which may be the closest relative of T. incana. Tabehuia suh-

tUis differs chiefly in its much larger (10-17 mm by 9-12 mm), more finely

tomentose calyx and elongate (3-10 mm long) inflorescence bracts. That species

incana

canopy tree of Central Amazonia.

Manaosella cordifolia (DC.) A. Gentry, comb. nov.

—

Fig. 3.



734 AWALS OF THE MISSOURI BOTANICAL GARDEN IVoL. 65

A
+ IJi

n-W

\\

, L ^

PT

>» V

A

c

ri 4 -

J

H -»,L

f'^

V

^b

1^ ^

H tF-

lS

Ficuiui 3. MamioseUa conlifolia (DC.) A. Gentry.—A. Habit (X%). [After Ducke
S.U., RB-.35644 (MO)].—B. Sterile hraneh (x%). [After Duckc s.n., RB-.35614 (MO)].—C
Fruit ( X%). [After Gentry 13319 ( MO)].

Bigiionia curdifolia DC, Prodr. 9: 162. 1845. type: Brazil, B;rhia, Mcirtius s.n. (M).
Alsocijdia cordata Mart, ex DC, Prodr. 9: 163. 1845, noiii. nud., pro syn.
Bignonia phUjdacUjh Barb. Rodr., Vellosia, ed. 2, 1: 51. 1891. typk: Brazil, Amazonas, Bar-

bosa Rodricitu's s.n. (not seen).
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Manaosellu platydacttjia (Barb. Rodr.) J. C. Gom., Arch. Jard. Bot. Rio de Janeiro 9: 85.

1949.

The generic affinities of Bignonia cordifolia^ known only from Martius's type

collection from Bahia, Brazil, have been a mystery for well over a century. In

1891 Barboso Rodrigues described from Manaus in Amazonian Brazil another

species of Bigoniaceae with similar large inflated calyces and heart-shaped

cordate leaves. Neither he nor any subsequent author ever noted the relationship

of this Amazonian plant with B. cordifolia. Bignonia platydactyla is now as-

signed to the monotypic genus Manaosella and until recently has been supposed

to be endemic to the region of Manaus. I have recently seen several collections

of Manaosella which greatly extend both its distributional and morphological

ranges. The new collections include: para: Belterra, Black 46-1136 (IAN). Faz.

Santa Olympia, Mun. Faro, Black ir Ledoux 50-10596 (IAN), Rio Tapajos,

Ducke SM. (RB-18415) (RB, MO), rondonia: Porto Velho, Black s.n. (IAN).

MiNAS geraes: Manhumirim, Hatschhach ir Ahumada 31389 (MO). 31 km E of

Pote, David^e et al 11497 (MO).
Reexamination of the type photograph of Bignonia cordifolia from the per-

spective of these additional collections proves it quite indistinguishable from

Manaosella. The older basionym of B. cordifolia must be retained in Manaosella

and necessitates the new combination proposed here.



COMMENTARY ON THE MISTLETOES OF PANAMA'

Job Kuijt-

Abstuac:T

An updated listing is provided for Panamanian genera and species of Loranthaceae
{Cladorolca^ Caiadeiuhou, Onjctanihus^ Plithirusa, Psittacanthus, Strufhauthus, and possibly

Ixocactus), Viseaeeae {Dendrophthora, Phoradendron), and Eremolepidaceae (AiUidaphne).
Aside from certain nomenclatural clianges, new rea)rds from Panama are: Clado-
colca oJigantha (Standley & Steyermark) Kuijt, possibly Ixocactus hutchisonii Knijt, Phora-
dendron anmdatum Oliver, P. crassifolium (Pohl) Eichler, P, dichotomum (Bertero) Krug
& Urban, P. dijUentm Eichler, P. quadrangtdare (H.B.K.) Krug & Urban, P. rohustissimum
Eichler, Psittacanihus nodosus (Desr.) G. Don, Stnttlumthns qucrcicoh (Cham. & Sehlecht.)
Blume, and S. aff. dichotrianthus Eichler, In addition, the following new species are described;
DendrophtJiora jHwamcusis Kuijt, Psittacanihus hamulifcr Kuijt, and P. pusillus Kuijt. Six
fiuther species are recogru'zed but remain unnamed because of difficulties inherent in Phora-
dcndron, raising the total number of Panamanian mistletoes to at least 45 species.

Ill the years since Rizzini's (1960) treatment of the mistletoes of Panama
ai^peared, various new points of view have arisen with regard to some of his

interpretations, and numerous new relevant facts have emerged. The following

is offered as a series of emendations.

Perhaps the most important broader change which has occurred in the in-

tervening years is the acceptance of two or even three separate mistletoe families

(Barlow, 1964; Kuijt, 1968). All three of these families are represented in

Panama, Eremolepidaceae
(
Antiduphne

)

, Viseaeeae
(
Dendrophthora, Phora-

dendron), and Loranthaceae, s.s. (Chdocolea, Gaiadendron, OryctanthuSy

Fhthirusa, Psittacanthus, Struthanthus (inch ''Phrijgilanthus' panamensis) and
possibly Ixocactus. My present comments, however, are organized in an alpha-

betical fashion. In all cases, this commentary applies to a Panamanian context, its

usefulness to adjacent geographic areas being untested. For species merely

listed below, the reader is referred to the critical literature cited under each

genus.

Key to the Gkn-kra of Paxamanlxx Mistletoes

a. Pliyllotaxy alternate througliout.

b. Flowers with conspicuous, aborted organs of the opposite sex; spikes lacking
distal leafy organs; petals conspicuous, 4; style at least 4 nun long 2. Cladocolca

bb. Flowers lacking aborted organs; pistillate spikes normally with small, distal

leaves which may expand into full size after flowering; petals 2(3), lacking
in staminate flowers, less than 0,5 nun in the pistillate flowers; style less tluui

1 mm long _ 1. Antidaphnc
aa. Pliyllotaxy decussate or whorled.

c. Flowers single (not in diads, triads, or longitudinal series), individually in axil-

lary positions on the main stem, on spikes, or on racemes.

^ Acknow ledgcments are due to the National Research Council of Canada for financial

support; to Dr. Karel U. Kramer for the Latin diagnoses; and to curators of several herbaria for

assistance rendered.
" Department of Biological Sciences, University of Lethbridge, Lethbridge, Alberta,

Canada TIK 3M4.

Ann. Missouhi Bot. Garu. 65: 736-763. 1978.

0026-6493/78/0736-0763/$02.95/0
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d. Inflorescence lacking, the flowers 1-several per leaf axil; plants squaniate,

the young stems obviously compressed ____ 5. Ixocactus (included tentatively only)

dd. Inflorescence a raceme or spike; plants leafy, the stems terete or slightly

compressed.

e. Inflorescence a spike, the flowers or fruits sessile, often in depressions,

always flanked by 2 minute, separate bracteoles; flowers less than 5

mm long _ 6. Oryctanthus

ee. Inflorescence a raceme, tlie individual flowers pedicellate, the pedicel

supporting a bract and 2 fused bracteoles; flowers more tlian 8 mm
long __ ___ 10-5. Strtithanthtts panamensis (Rizz. ) Barlow & Wiens

cc. Flowers sessile above bracts, usually in longitudinal series, or in diads or triads.

f. Flowers sessile in depressions above tlie inflorescence bracts, always lacking

individual bracteoles, and never in diads or triads; plants squamate or leafy.

g. Anthers unilocular; plants squamate or leafy; flowers in single or

multiple series above the bracts 3. Dendrophthora

gg. Anthers bilocular; plants leafy; flowers always in multiple series above

the bracts __ __ 7. Fhoradendron

ff. Flowers and/or triads (diads) stalked, not in depressions, the flowers al-

ways with individual bracts or bracteoles; plants leafy,

h. Plants dioecious, the flowers witli aborted stamens or style.

i. Filaments thin; inflorescence a simple raceme 10. Struthanthus

ii. Filaments stout, the upper ones with lateral depressions; inflores-

cence a panicle 8-1, Phthirusa adunca (Meyer) Maguire

hh. Plants with the flowers hermaphroditic.

], Flowers golden yellow, subtended by green leafy bracts; parasites

or seemingly epiphytes on tree branches, or terrestrial __._ 4. Gaiadendron

jj. Flowers at least partly red or orange, not subtended by leafy bracts;

parasites on tree branches.

k. Flowers less than 4 mm long; epicortical roots from base of

plant; fruit with endosperm
8-2. Phthirusa ptjrifolia (H.B.K.) Eichler

kk. Flowers more than 10 mm long; epicortical roots lacking; fruit

without endosperm 9. Psittacanthus

1. Antidaphne Poepp. & Endh, Nov. Gen. & Sp. Pi. 2: 70, tab, 199, 1838.

The genus and two others not occurring in Central America { EremoJepis

and Euhrachion) have been placed in a separate family, Eremolepidaceae. The

species below, the only one in Central America, ranges from Mexico and Guate-

mala into South America.

Critical literature: Rizzini, 1956; Kuijt, 1964, 1968.

1. Antidaphne viscoidea Poepp. & Endl., Nov. Gen. & Sp. PI. 2: 70, tab. 199.

1838.

This is the only species of the genus in Panama. The following are recent

collections.

CHiRiQui; Slopes on Cerro Ilorqneta, 1650 m, Croat 26950 (MO). Lava fields near

Volcan, 4600 ft, Duke 9178 (MO). 1 mi from El Volcan, Ehiuger 774 (MO). 3 km NW of

Boquete, 1320 m. Nee 10627 (MO). Roadsides S of Boquete, 1050-1100 m, Nee 10647

(MO). 1 km NE of El Hato del Volcan, 1440 m, Nee 14128 (MO). S side of El Hato del

Volcan, 1390 m, Nee 14147 (MO), darien: Smnmit of Pico Tacarcima, 1850 m, Gentry

et ah 16904 (MO), panajvia; Road from EI Llano to Carti-Tupile, 12 km above Pan-Am.
Hishwav. 200-250 m. Croat 22906 (MO).

2. Cladocolea Van Tieghem, Bull, Soc. Bot. France 42: 166. 1895.
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Erect or scandent parasitic shrubs, glabrous or short-pvibescent; lateral

branches (including inflorescences) often emerging in a pseudo-endogenous

fashion; epicortical roots on stems or at the base of the plant or absent. Leaves

decussate, alternate, or irregularly arranged, simple, with pinnate venation, some-

times reduced to scales. Plants dioecious or with flowers heniuiphroditic; in the

former case aborted organs of the opposite sex usually present. Inflorescence

normally a determinate spike, capitulum, dichasium, or raceme, in some species

having undergone loss of the terminal flower or having been reduced to a single

flower with 1 pair of bracts; lateral flowers ebracteolate, single in the axils of

squamate (sometimes caducous) or foliaceous bracts. Flowers pale green to

pale yellow, sessile or pedicellate, 4-, 5-, or 6-partite; stamens fused with the

perianth members, dimorphic or monomorphic, with 4 thecae; pollen rounded

triangular, sometimes with a triradiate groove and included triangular prom-

inence, otherwise smooth; style often contorted or geniculate, especially in the

upper portion. Fruit a 1-seeded berry with endosperm; embryo dicotyledonous,

elongate, or globular, the haustorial disc weakly developed.

This generic name has lain dormant since 1895 and has recently been revived

to accommodate various species assigned to Struthanthus, Phfhirusa, and Oryc-

tanthus, plus a number of previously undescribed species, making a total of 23

species. Most of these species are found in Mexico but a few are South American.

Chdocolea oligantha, however, is Guatemalan except for the remarkable dis-

junct population represented by the two collections below. Most members of the

genus are characterized by a determinate spike of sessile, ebracteolate flowers.

In the case of the Panamanian species the spike is reduced to three flowers, but

the spikes occur in two slightly different forms, depending upon the age of the

branch supporting them. The type of C. oligantha is from Guatemala.

Critical literature: Kuijt, 1975.

1. Cladocolea oligantha (Standlcy & Steyermark) Kuijt, J. Arnold Arbor.

56: 317. 1975.

Struthanthtis oliganthus Standley & Stcycnnark, Publ. Field Mus. Nat. Hist., Bot. Ser. 23: 154.

1944.

Plants dioecious, sparsely branched, completely glabrous, with sympodial

growth; stems rather stout and straight, terete, first light colored, later dark

brown and often with a sprinkling of rather large, transverse lenticels; 1-year-old

wood (bearing secondary inflorescences) with shrunken bark, as if cortex very

fleshy; no basal or stem roots seen. Leaves alternate, 20-30(-45) mm long, 8-10

(-16) mm wide, lanceolate to oblanceolate, acute to rounded at the apex,

long-tapering at the base into a petiole 2-4 mm long and 0.5-2 mm thick; mid-

vein running into the apex, other veins often obscure, pinnate except for 2 large,

basal lateral veins running halfway down the length of the blade. Inflorescences

of 2 types: (1) primary, on current year's growth, mostly single (rarely with

a superposed inflorescence), axillary, simple dichasia on peduncles 4-5 (-10)

mm long and 1 mm thick, the bracts of 2 lateral flowers caducous, the 3 flowers
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in one plane; and (2) secondary, developing on year-old growth, bearing 1 or

2 small but normal foliage leaves at the very base, deceptively like primary

leaves, the flowers 4-6, one of which is terminal, the others crowded nearby,

spirally arranged. Flowers said to be reddish, ca. 5 mm long and 2 mm wide

when in (clavate) bud, tetramerous; anthers 1.5 mm long, inserted in the middle

of the petals, with projecting connective and 4 pollen sacs; stamens and petals

monomorphic; style straight or nearly so, at least 4 mm long, the stigma in-

conspicuous. Fruit red, becoming black, 7 mm long, 5 mm wide, ovoid, smooth;

embryo dicotyledonous, nearly 4 mm long, clavate.

PANAMA; Vicinity of Las Lajas bridge, Panama National Highway, Bartlett 6- Lasser

16645 (MO). Near beach at Nueva Corgina, on Bursera tomentosa, Duke 4504 (GH, MO,
US).

3. Dendropiitiiora Eichler, Fl. Bras. 5(2): 102. 1868.

The genns is distingnished from Phoradendron by its unilocular anthers

(Phoradendron has bilocular ones). This distinction is inconvenient but ap-

parently consistent. It should be mentioned that the statement *cataphylls

poorly developed" in the earlier Panamanian treatment is unreliable by way
of a generic feature, as many Dendrophthora species have cataphylls (for ex-

ample, all Panamanian species but D. squamigera) , A fifth species, D. ambigua
Kuijt (Kuijt, 1961b) may be expected in Panama, as it occurs both in Costa

Rica and in Colombia-Ecuador. As in the case of others, it may easily be

confused with Phoradendron spp.; however, it has a uniquely variable inflores-

cence type (Kuijt, 1961b, 1964).

Critical literature: Kuijt, 1961b, 1963b, 1964.

a. plants leafy; flowers in 3 series above each fertile bract (except sometimes the small,

terminal intemodes); inflorescence with 2-3 fertile internodes.

b. Plants monoecious; leaves broadly obovate; flowers more than 6 per bract— _ 1. D. costariceruis Urban
bb. Plants dioecious; leaves lanceolate to rhombic or spatulate; flowers fewer than

6 per bract in fejnale plants only.

c. Lateral branches usually with 2 pairs of widely spaced basal cataphylls
at least 7 mm from each other or above the axil; young stems compressed,
with ridges _— .— 4. D. sp.

cc. Lateral branches with 1 (rarely 2) pairs of basal cataphylls less than 5
mm from each other or above the axil; young stems more or less terete,

lacking ridges -_— 2. D. panamensis Kuijt
aa. Plants squamate, olive green to brown; flowers in a single series above each fertile

bract; inflorescence usually with a single fertile intemode _._ _

___ 3. D. squamigera (Benth.) Kuntze

1. Dendrophthora costaricensis Urban, Ber. Deutsch. Bot Ges. 14: 285. 1896.

Phoradendron allenii Trelease, Ann. Missouri Bot. Card. 27: 307. 1940.

F. crispum Trelease, Gen. Phor. 17. 1916.

2. Dendrophthora panamensis Kuijt, sp, nov.

—

Fig. 1.

Frutex glaber, ramosissimus, dioecus; internodia novella superne pauce applanata, inferne

quadrangularia; rami laterales cataphyllis hasalibus uni-(raro bi-)jugis, 2 ad 3 mm supra axillam
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3
3

Fu.LmEs 1-2.— 1. DeudropJitJwra pamniunuL- Kuijt, the (pistillate) type at left {Liesner

1305), a stiuiiinate spike at right (Mori, Kallunki ir Gentry 4703).—2. Denclrophthora sp. No.
4 {Croat 26949),

positis. Folia rhoinhoidea ad lanceolata, usque ad 4x1-5 cm. Spica pistillata 1—1.5 cm
longa, intcrnodio sterili sinj^ulo, fertiUbus tribus, floribus ternis pro bractea. Fructus baccatus,

pauhim compressus, circ. 2 mm diam. Spica staminata similis sed floribus pro bractea fertUi

usqu(^ ad 14.

Glabrous, much branched (percurrent) and brownish green mistletoes, the

young iiiternodes somewhat flattened above and slightly quadrangular below,

soon becommg terete; lateral branches with one pair o£ inconspicuous, very basal

cataphylls, sometimes followed by a second several mm higlier. Leaves thin,

to 4 cm long and 1.5 cm wide, thin, rhombic to lanceolate, with clearly defined
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calluscd margin, the apex acute to rounded, the base cnneately tapered into a peti-

ole about 3 mm long. Dioecious, Pistillate spike 1-1.5 em long, slender, with 1

sterile internode and 3 fertile ones, the latter with ca. 3 flowers per bract ( 1 flower

per bract on the terminal internode) on the distal portion of the internode. Fruit

a compressed berry 2 mm in diameter. Staminate spike of similar size and com-
position, but with up to 14 orange yellow flowers per fertile bract in lb arrange-

ment (cf. Kuijt, 1963b), and sometimes a second sterile internode; anther bean
shaped, unilocular, less than 0.5 mm long.

This is an inconspicuous species easily mistaken for a Fhoradendron, but

with clearly unilocular (though extremely small) anthers. Dendrophthora pan-

amensis is a member of the D. costaricensis group of subgenus Paradendroph-

thora, as also indicated by the flattened berries which occur only in that subgenus

(Kuijt, 1961b, 1964).

type: Panama, sax blas: Primary forest along newly cut road from El

Llano to Carti-Tupile, continental divide to 1 mi from divide, 300-500 m,
Liesner 1305 (MO, holotype; LEA, isotype).

Other material examined: paxama: El Llano-Carti Road, 12.7 km from Inter-American
Highway, wet forest, 350 m, Mori, Kallunki ir Gentrij 4703 (MO, LEA).

ii. Dendrophthora squamigera (Benth.

D. biserrula Eicliler, Fl. Bras. 5(2): 104. 1868.

4. Dendrophthora sp.

—

Fig, 2.

Much ])ranched, stiffly erect shrub with internodes to 4 cm long, compressed,

with 2 sharp ridges, becoming terete in age; percurrent branches without cata-

phylls; lateral branches with 2 (rarely 1) pairs of cataphylls widely spaced, the

lowest 7-20 mm above axil, the second pair somewhat more above the first pair.

Leaves narrowly spatulate, to 6 cm long and 1.5 cm wide, with long-tapering bases

nal branch, to 2.5 cm
(rarely with 1 pair).

and obtuse apices. Spikes 1 per axil, or 2 flanking each lat

long with 3-4 fertile internodes, basal cataphylls lacking

3-4 flowers per bract in 3 series in the middle of fertile in ^

internode very blunt.

The absence of anthers deprives us of proof that this indeed is a Dendroph-

thora rather than a Phoradendron; the plant is pistillate with nearly mature
spikes. However, its general appearance, especially the widely spaced, usually

double set of basal cataphylls, suggests a Dendrophthora, Even if it is, it may
easily already have received a name under Phoradendron, and it seems better

simply to draw attention to it.

ciiiRiQui: In and along wooded slopes on Cerro Horqucta, 1650 m, Croat 26910 (MO).

4. Gaiadendron G. Don, Gen. Syst. 3: 431. 1834.

um
G. poasense Donnell Smith, Bot. Gaz. (Cru\vfords\illc) 56: 61. 1913.
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Rizzini's suggestion that Gaiademlron must probably be returned to Phry-

gilanthtis sensu Eichlcr has not been supported by subsequent work. Barlow

& Weins (1973) have shown Phnjgilanthus to be a very heterogenous group

whicli cannot be retained as such. Gaiademlron according to Barlow & Wiens

is best treated as a monotypic genus with a single polymorphic species, G.

punctatum. Whether or not this is a defensible view, all Central American ma-

terial is clearly referable to G. punctatiun. It is of some interest that in this

area the species occurs both at the diploid and tetraploid levels (Barlow &

Wiens, 1971). The genus has hermaphroditic flowers, my previous description

of G. putictatum as a monoecious species (Kuijt, 1964) being in error.

Critical literature: Barlow & Wiens, 1971, 1973; Kuijt, 1963a, 1964.

5. IxocACTUS Rizz,, Arch. Jard. Bot. Rio de Janeiro 12: 118. 1952.

1. Ixocactus hutchisonii Kuijt, Brittonia 19: 62. 1967.

A small, olive green, squamate shrub with decussating, minute scale leaves, the

internodes to 7 cm long, much compressed, oblong to somewhat rhombic; lateral

branches (or flowers) at most 5 per axil. Flowers perfect, 2 mm long and 1 mm
thick in bud; petals 4 (3), broadly oval, each with a sessile anther provided

with 2 minute pollen sacs dehiscing longitudinally, the pollen sacs with no more

than 30 grains each, the anthers (sometimes pollen sacs of a single anther) often

at different heights, at least in tetramerous flowers, the pollen commonly quad-

ricolpate with a dense covering of stout spines and four conspicuous, longitudinal

colps; style bluntly conical, persistent, the stigma capitate. Fruit an oval berry,

at least 3.5 mm long and 2 mm thick.

This striking monotypic genus has so far been known only from two collec-

tions from Venezuela and Colombia. In the Stockholm Herbarium, however, there

exists an early collection of I, hutchisonii apparently from Panama. The ac-

companying data are, unfortunately, very scanty: N. J. Andersson, Panama,

April 1852. There are two separate sheets. Dr. Benkt Sparre, Curator of the

Regnellian Herbarium, confirms that Andersson was indeed in Panama in April,

1852, but that Andersson was a rather careless collector. The possibility that

material from the previous collecting area (Isla Puna outside Guayaquil in

Ecuador) was invadvertently labelled *Tanama" can be neither excluded nor

confirmed. It is also known that Andersson visited the Pearl Islands (Panama) at

about this time, but his diary provides no further information on the matter. I

feel tlu^re is no alternative but to add Ixocactus to the Flora of Panama, even

though on a tentative basis only. The brief description is taken from Kuijt

(1967) where illustrations may also be found.

6. Ohyctantiius Eichler, Fl. Bras. 5: 87. 1868.

This genus has recently been monographed, resulting in a number of nomen-

clatural and taxonomic changes from both Rizzini's (1960) treatment of Panama

and mine (Kuijt, 1964) for Costa Rica, as indicated below.
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Critical literature: Kuijt, 1961a, 1976a.

a. Flowers and fruits perpendicular to the inflorescence axis.

b. Stems terete even when young 3. O. occide1^talis (L.) Eichler

bb. Stems strongly compressed or angular when young

aa. Flowers and fruits inclined forward.

2. O. cordifolius ( Presl ) Urban

c. Plants small; leaves petiolate, rather thin, the midrib running into the leaf

apex; stems angular and with furfnraceous lines when young; spikes slender,

always with a distinct peduncle, never in terminal compound groups

4. O. spicatus (Jacq. ) Eichler'

cc. Plants coarse; leaves short-pctiolate or clasping, leatliery, the midrib (if visible)

not running into the apex; stems terete, with a general (not lined) furfnraceous

covering when young; spikes stout, with a thick peduncle or nearly sessile,

axillary, in some also in terminal compound groups

1. O. alveolatus (H.B.K.) Kuijt

1. Oryctanthus alveolatus^ (H.B.K.) Kuijt, Bot Jahrb. Syst. 95: 504. 1976.

Loranthus alveolatus H.B.K., Nov. Gen. Sp. Pi., Quarto text, 3: 444. 1820.

Oryctanthus amplexicaulis (H.B.K.) Eichler, Fl. Bras. 5(2): 88. 1868.

O. botryostachys Eichler, Fl. Bras. 5(2): 89. 1868.

This is a widespread and taxonomically difficult complex which in past works

has been referred to as O, amplexicaulis and O. botryostachys in Central America

and parts of South America. It may well be that two such variants (one

amplexicaul and with terminal compound inflorescences, the other petioled and

widi only axillary spikes) warrant some subspecific status in the area, but at

present such a delimitation is impossible in South America. It should be noted

that Rizzini (1960) used the name O. spicatus with reference to the second

variant, known elsewhere as O. botryostachys.

2, Oryctanthus cordifolius (Presl) Urban, Bot. Jahrb. Syst. 24: 30. 1898.

This is an easily recognized species by its com1:iinati()n of large, clasping leaves

and sharp-angled stems.

3. Oryctanthus occidentalis (L.) Eichler, FL Bras. 5(2): 89. 1868.

Frequently confused with some plants of O. alveolatus^ and more rarely O.

cordifolius^ O, occidentalis nevertheless does not intergrade with these spe-

cies, and can always be identified when using the keys consistently. The species

has a parallel geographic range and taxonomic complexity as compared to O.

alveolatus, but also occurs on Jamaica.

4, Oryctanthus spicatus (Jacq.) Eichler, Fl. Bras. 5(2); 89. 1868.

Notwithstanding inclusion of this name in Rizzini's (1960) treatment (see

above under O. alveolatus), authentic O. spicatus material does not seem to

have been collected yet from Panama. This is surprising since its total geo-

graphic range stretches from Guatemala to Peru, the species being especially

^ See note under O. spicatus.

* For further synonymy, see Kuijt (1976a).
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common in both Costa Rica and Colombia. As it seems reasonable to expect this

inconspicnons mistletoe at least in the mountainous northerly portions of Pan-

ama, it is here tentatively included.

7. PnoRADENDRON Nuttall, J. Acad. Nat. Sci. Philadelphia, ser. 2, 1: 185. 1847.

I am disappointed to find that I can no more construct a key to Panamanian

Phoradendron than I can identify several unnamed species—and for very sim-

ilar reasons. The distinctions between P. quadratigulare and the almost exclu-

sively Caribbean P. trinervium, for example, need first to be clarified, and I

am presently not in a position to do this.

Critical literature: Kuijt, 1959; Trelease, 1916, 1940.

1. Phoradendron acinacifolium Eichler, Fl. Bras. 5(2): 117. 1868.

Phoradendron rohalocnse Woods, ex Rizz., Ann. Missouri Bot. Card. 47: 282. 1960.

Although tlie two collections below correspond to Costa llican plants (Kuijt,

1964), the specific epithet here used belongs to Brazilian material, and is possibly

inappropriate.

CHiiugui; Bajo Mona, Robalo Trail, 1500-2100 m, Alien 4838 (MO, holotype of P.
rohaloeiise). colon: East ridge, Duke 15274 (MO).

2. Phoradendron angustifolium (H.B.K.) Nuttall, J. Acad. Nat. Sci. Phila-

delphia, ser. 2, 1: 185. 1847.

Viscum stenophijllum Spreng., Syst. Veg. 1: 487. 1825, non Phoradendron stenophtjllum
Trelease, Gen. Phor. 81. 1916.

Loranthns angustifolius H.B.K., Nov. Cen. Sp. Pi. 3: 442. 1820.
Viscum angmtifolium (H.B.K.) DC, Prodr. 4: 281. 1830.
V. eusifoUuni Pohl in DC, Prodr. 4: 281. 1830.

Phoradendron cnsifoliiun (Pohl) Nuttall, J. Acad. Nat. Sci. Philadelphia, ser. 2, 1: 185. 1847.
P. conjnarthron Eichler, Fl. Bras. 5: 115. 1868.
P. cooperi Trelease, Gen. Phor. 67. 1916.

?P pringlei Trelease, Gen. Phor. 60. 1916.

P. tonduzU Trelease, Gen. Phor. 67. 1916.

P. dodfiei Trelease, Publ. Field Mus. Nat. Hist., Bot. Ser. 18: 405. 1937.
P davidsoniae Standley, Publ. Field Mus. Nat. Hist., Bot Ser. 22: 17. 1940.
P. novac-helveticae Trelease, Ann. Missouri Bot. Gard. 27: 307. 1940.

As visualized here, we are concerned with a not exceptionally polymorphic

species ranging from Costa Rica into Peru, Bolivia, and Brazil. The variability in

leaf width and length, but also in flower seriation, has brought about the exces-

sive synonymy above.

3. Phoradendron annulatum Oliver, Vidensk. Meddel. Dansk Naturhist. Foren.

Kj0benhavn 1864: 176. 1865.

See comments under No. 19.

CHimQui: Boquete District, Volcan de Chiriqui, 10,000 ft. Davidson 996 (F).
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4. Phoradendron crassifolium (Pohl) Eichler, FL Bras. 5(2): 125. 1868.

The species is unmistakable because of the production of spikes in the axils

of intercalary cataphylls (Kuijt, 1959), a feature not found in any other Central

American mistletoe. Superficially, the species resembles P. ivoodsonii and

species No. 18 where intercalary cataphylls are always sterile.

CANAL zone: 5 mi N of Gamboa, Lazor ^6- Blum 5333 (DUKE, MO), chiriqui: Volcan,

Croat 10425 (DUKE, MO), Cerro Hornitos, 40 km NW of Gualaca, 2238 m, Mon ir Bolten

7512 (MO), colon: Santa Rita Ridge, Foster 1720 (DUKE), darien: El Real, Burch et al

1060 (DUKE, MO). Forest near Pidiaque Peak, 800-10(X) ft, Duke 8070 (MO), panama:

Camino a Chepo, Correa et al 996 (DUKE, MO). Cerro Jefe, 2100-2200 ft, Duke 15222

(MO). Cerro Azul, Dwyer 1382, 2068 (both MO). Cerro Jefe, 800-1000 m, Gcntnj 2888

(MO). Punta de Cerro Jefe, Gomez-Pompa et al 3081 (MO). 16-20 km above Pan-Am,

Highway on road from El Llano to Carti-Tupile, 400 m, Kennedy 2702 (MO). Road past

Cerro Azul 20 km from junction witli road through Tocumen, Mori h- Kallunki 2210 (MO).
veraguas: Isla de Coiba, Dwyer 2337 (MO).

5. Phoradendron dichotomum (Beitero) Krug & Urban, Bot. Jahrb. Syst 24:

48- 1897,

Assignment of the two specimens cited below to P. dichotomum is tentative.

They are both unusually stout as compared with Costa Rican material, the leaf

pairs of the second collection 20 cm apart, and the leaves rather leathery. The

same specimen is clearly staminate, while Costa Rican material was thought to

be monoecious (Kuijt, 1964). In all other respects, especially the terminal spikes

which as a regular feature are not known from other Central American species,

the plants correspond to P. dichotomum. See the discussion in Kuijt (1964) of

the geographical range of this mistletoe.

PANAMA: El Llano-Carti road, 12.7 km from Inter-American Highway, on melastome,

350 m, Mori et al 4678 (MO), veraguas: 5 mi W of Santa Fe, 800-1200 m, Croat 23055

(MO).

6. Phoradendron dipterum Eichler, Fl Bras. 5(2): 109. 1868.

This is an interesting species, here reported from Panama for the first time,

thus linking South American collections with those from Costa Rica and further

north (Kuijt, 1964). Panamanian material is similar to that from Costa Rica

in having stems quadrangular rather than winged, but it differs somewhat in

that the leaves are not clasping, and the spikes are rather small.

LOS SANTOS: Pocri, Dwxjer 2518 (MO).

7. Phoradendron flavens (Swartz) Griseb., Fl Brit. W. I. 33. 1864.

P. quinquenervium Krause, Notizbl. Konigl. Bot. Gart. Berlin 5: 264. 1912.

P. supravcnulosum Trelease, Gen. Phor. 154. 1916.

See the discussion under P. flavens in Kuijt (1964).

8. Phoradendron mucronatum (DC.) Krug & Urban, Bot. Jahrb. Syst. 24:

352. 1897,
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9. Phoradendron obliquum (Piesl) Eicliler, Fl. Bras. 5(2): 134. 1868.

Having studied the type material at Prague (Ilaenke 5.n., from Peru), I no

longer doubt tluit Central American plants are conspecific with it. In particular,

the type appears to have flowers of both sexes on the same spike, rendering it

monoecious as the plants in Costa Rica (Kuijt, 1964) and Panama,

CANAL ZONE: 12 iiii N of Gaiiiboa, on Xinithoxyhitn helizcnsis

4 km iWV of Gainboa, 50 m, Nee 7540 (MO), ijahien: Vicinity

port, on XanthoxyJum, Croat 15443 (MO). Panama: Vicinity of El Llano, on Vitex, Duke

Lundell, Tyson 6653 (MO),
of El Real along road to air-

0(K3000

10. Phoradendron piperoides (II.H.K.) Trclease, Gen. Phor. 145. 1916.

11. Phoradendron quadrangulare (H.B.K.) Krug & Urban, Bot. Jahrb. Syst

24: 35. 1897.

P. ccihanuin Trcleasc, Gen. Phor. 110. 1916.

r. reusotiii Trcleasc, Ccn. Phor. 105. 1916.

P. venczuch'use Trelease, Gen. Phor. 111. 1916.

P. paquiianum Trelease, Publ. Field Mns. Nat, Hist., Bot. Ser. 18: 405. 1937.

P. corynarihwH Eichler var. seihertii Trele;Lse, Ann. Missonri Bot. Gard. 24: 187. 1937.

P. scibcrtii Rizz., Ann. Missouri Bot. Card. 47: 285. 1960.

Consistent application of the concept of P. quadrangulare as employed by

Staudley & Steyermark (1946) in the Flora of Guatemala results in at least the

above synonyms from Costa Rica and Panama. Undoubtedly, more synonyms

will accrue when this difficult species can be surveyed as a whole, as indicated

in the further synonyms in Standley & Steyermark (1946) and Rizzini (1960).

Only a few representative collections from Panama are listed below; the species

may be expected at lower elevations throughout Panama.

lUKJAs DKL TORO: Hill above RR station at Milla 7.5, an Cassia rrticulata, Croat ^ Porter

16364 (MO). CANAL zone: Diablo Ik-iK^Us, 10 m, Nee 11151 (MO). 1.5 km SE of Pedro
Miguel, 15 m, Nee 10192 (MO). Just inland from Playa Kobbe, Wilbur 6 Teen 12993
(DUKE). PANAMA: Cerro Jefe, 2900 ft, Dwyer ir Ilayden 8080 (MO, LEA), veraguas:
Road between San Francisco and Santa Fe, Stern et al. 1929 (MO).

12. Phoradendron robustissimum Eichler, Fl. Bras. 5(2): 122. 1868.

P. peri^ranulatxnn Trelease, Ann. Missouri Bot. Gard. 27: 308. 1940.

This species has previously been reported from Venezuela, from Costa Rica

lo southern Mexico (Kuijt, 1964), and (as P. pergranulatum Trelease, bas(*d

on a single specimen) from Panama. The latter specimen is clearly dichotomous

as Costa Rican plants, but the others here cited also (or only) show percurrcnt

branching.

cmnigui: P/ii km NW of B()(iuete on road to El Salto, 1280 ni, Nrc 10655 (MO, LEA).
cocle: El Valle, 800-1000 m, Allen 777 (ILL, type of P. pergranulatum Trelease). El Valle
dc Anton, 1000-2000 ft, Lctcis et al 2571 (MO, LEA), los santos: 7 mi S of Las Tablas,

D'Arcy 6 Croat 4204 (MO), panama: 7 mi S of Campana, 3-30 m, McDaniel 8335 (DUKE),

13. Phoradendron trinervium Griscb., Fl Brit. W. I. 314. 1S60.
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14. Phoradendron undulatum Eichler, FL Bras. 5(2):122. 1868.

P. gracilispicuni Trelease, Gen. Phor. 130. 1916.

Trelease (1916) mentions two further specimens from Chiriqui {Pittier 2932^

3312) which I have not seen.

CHiRiQui; Lava fields 2.2 mi E of Hato del Volcan, Lutcyn 810 (DUKE, MO).

15. Phoradendron woodsonii Trelease, Ann. Missouri Bot Card. 27: 308. 1940.

A rather small species; stems terete, the percurrent internodcs with 2-4 pairs

of sterile intercalaiy cataphylls. Leaves to 5.5 cm long and 2.5 cm wide, ovate

to lanceolate, the margin callused, the base tapering into a short stout petiole.

Spikes clustered at leafy nodes, ca. 5 cm long, consisting of 5 or 6 fertile and

2 or 3 sterile, short internodcs. Flowers in 3 series above each bract, ca. 9 per

bract, and near the middle of the internode, the terminal internode reduced and

sharply pointed. Fruit short-ovate, ca. 2 mm thick, the petals closed.
I

This species is closely related to the unnamed species No. 18, but differs as

there specified. Other near relatives are P. crassifolium and P. piperoides. Pre-

viously it was known from the type collection only.

CHIRIQUI: Cerro Hornitos, 40 km NW of Gualaca, 2238 m, Mori ir Bolten 7512 (MO).
3 km N of El Volcan, 5000 ft, Tyson 5727 (MO), cocle: Between Las Margaritas and El Valle,

Woodson et al. 1302 (ILL, type). Panama: La Canipana, Cerro Campana, Duke 10743
(MO, OS); Ebinger 343 (MO). Road from Cerro Azul to Cerro Jefe, 2300-2700 ft, Tyson
4312 (MO).

16. Phoradendron sp.

—

Fig. 3.

Light green plants; stems straight, terete, forking through formation of

terminal spikes; lateral stems with 3 or 4 pairs of basal cataphylls mostly crowded

at the base. Leaves to 8 cm long and 3.5 cm wide, palmate venation apparent

on both surfaces, obovate to spatulate, the apex obtuse to emarginate, the base

cuneately tapering to a short, stout petiole about 3 mm long. Dioecious; only

pistillate plants seen. Pistillate spikes terminal and axillary, with very short

sterile internodcs and 3-4 fertile ones, each spike up to 2 cm long. Flowers

mostly one above each bract but sometimes 2-5 in lb (cf. Kuijt, 1963b) arrange-

ment, or with 2 flowers very nearly above each other; petals and berries orange,

ovate, at least 2 mm wide and 4 mm long when dry with closed petals, the base

sunken in a conspicuous floral cup.

This species does not seem to be included in Trelease's (1916) monograph

but may have been published subsequently. It is distinctive in its terminal

spikes and forking habit, and in the flower position which sometimes mimics

the 2a type (cf. Kuijt, 1963b) which is restricted to Dendrophthora. In the

present species the two flowers which follow the apical one above each bract

apparently are often reduced to a single one, and this one very nearly occupies a

median position (Fig. 3, lower left). Although technically it cannot be established

that the species is correctly assigned to Phoradendron (the collections are pistil-

late, and the generic distinction from Dendrophthora relies mostly on anther struc-



748 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

Fk;urp: 3.

—

Vlioradcnclron sp. No. 16, habit {Nee 10880) and inflorescence details {Nee
7420 )

.

turc), it is here placed in the former genus because of its forking habit and

multiple cataphylls, neitlier of which feature is known from continental Dendroph-

thora.

CANAL ZONE: Summit Garden, 80 m, Nee 7420 (MO, LEA). Along Chagres River, V2

km S of Fort San Lorenzo, sea level, Nee 10880 (MO, LEA). i>arien: Puerto Saint Dorotea,

on beach, Dwyer 2260 (MO).

17. Phoradendron aff. racemosum (Aubl.) Krug & Urban, Bot. Jahrb. Syst.

24: 46. 1897,

Large plants, the internodes up to 7 cm long, distally compressed when
young, soon becoming terete; cataphylls on lateral branches 1 pair, rarely 2 or

3, about 5 mm above base, none on percurrent internodes. Leaves to 15 cm
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long and b cm wide, rather thin, ovate, the venation pinnate, the midvein very

prominent below, the petiole ca. 15 mm long, gradually tapering into the base

of the blade, the apex rounded. Spikes lax or even sinuous, lacking basal cata-

phylls, the peduncle 5-7 mm long, the intemodes to 3 cm long, the bracts with

ca. 15 flowers mostly in 2 series, the mature spike up to 9 cm long. Berries more
or less spherical, 4-5 mm in diameter, the perianth inflexed.

The specimen cited below is undoubtedly related to P. racemosum but may
not be conspecific with it.

True P. racemosum is known from the northerly Caribbean islands and from

the French Guyana-Venezuela area (Trclease, 1916). Our Panamanian material

differs in having compressed young stems, large berries (4-5 mm, about twice

the size of those of true P. racemosum) , spikes up to 9 cm long, and the fertile

internodes longer and with more flowers, mostly in two series. All flowers on the

plant seem to be pistillate, while Trelease implies a monoecious condition for

P. racemosum,

CHiRiQui: Cerro Colorado, along road between San Felix and Cerro Colorado, 2.3 km
from turn-off to Escopeta, 1000 m, Croat 37069 (MO).

18. Phoradendron sp.

—

Fig. 4.

Rather sparsely and teretely branched plants; both pcrcurrent and lateral

branches with 3-4 pairs of sterile cataphylls, the branch tips sometimes aborting?

Leaves rather thick, pinnately but obscurely veined except for the prominent

midrib, broadly lanceolate, the apex attenuate, the petiole 10-15 mm long, the

blade to 12 cm long and 5 cm wide. Probably monoecious. Spike ca. 45 mm long,

with several short, sterile internodes and 4-5 fertile ones. Flowers in la and lb

(cf. Kuijt, 1936b) arrangement, the apical ones on many internodes apparently

staminate, the others pistillate. Fruit ovate, 4 mm long, 3 mm wide, the petals

closed.

This species seems to be almost exactly intermediate between P. crassifolium

and P. piperoides. It shares the several intercalary cataphylls and proportions

of leaves and spikes with the former, but these cataphylls bear no spikes, and

leaf venation is not palmate as in P. crassifolium. Phoradendron piperoides, on

the other hand, has only one pair of intercalary cataphylls, is smaller in leaf,

petiole, and fruit, and its spikes bear more, but more spherical berries. The
only other species with several sterile intercalary cataphylls is P. woodsonii. It

differs in having leaves no more than half as long as the above, and in having

correspondingly shorter internodes; more importantly, leaf venation is clearly

palmate, and fruits are more spherical than elliptical. Our material does not seem

to be represented in Trelease (1916).

PANAMA: Along El Llano Carti-Tupile road, 12 mi above Pan-Am. Highway, primary

forest, 200-500 m, Liesner 1217 (MO, LEA).

19. Phoradendron sp.

—

Fig. 5.

A much branched, glabrous mistletoe with terete stems, some percurrcnt,
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Others forking through apical abortion; percurrent branches lacking cataphylls;

lateral branches with a single pair of white-margined cataphylls at the very base.

Leaves elliptical, to 5 cm long and 2 cm wide, the apex obtuse, the base tapered

into a short, flat petiole. Presumably dioecious; staminate plant or flowers not

seen. Pistillate spike ca. 2 cm long, with a single, short sterile intemode and

4-5 Fruit

the

apex of the spike blunt.

annulatum in my
revision (Kuijt, 1964) is more likely to belong with the present species, as

it has fewer flowers per intemode than the type. The Panamanian specimen

cited below is clearly not related to P. annulatum. A pecuHarity of this other-

wise undistinguished mistletoe seems to be that spikes never develop in the

axils of leaves, but only on older wood below. This feature and the terete

stems immediately differentiate this species from P. quadrangulare with which

it otherwise may be confused. The species is probably not included in Trelease's

treatment (1916).

PANAMA: Road to Campana, near Pan-American Highway, roadside field, Dwyer et al.

4340 (MO. LEA).

20. Phoradendron sp.

—

Fig. 6.

very stout and coarse plant, often forking through

4-5

the leafv nodes; innovations of 2-5

the

sum Terminal

liptical leaves, the blade to 10 cm long and 13.5 cm wide, with a thick, callused

margin and rounded apex, the base abruptly tapered into a massive petiole 3-5

mm wide, the venation palmate but usually obscure. Dioecious. Pistillate spikes

to 5 cm long, consisting of several sterile, basal internodes and ca. 5 fertile ones

with up to 18 flowers per internode in 3 series above each bract. Staminate

plants not seen.

This very distinctive species has not been previously reported from Central

America. It is related to P. obliquum, differing in having consistently more

cataphylls on both innovations and inflorescences, in having symmetrical rather

being The original descript

jendlerianu

type specimen was destroyed at Berlin-Dahlem, but its photograph survives in

Trelease's monograph (1916: pi. 211b).

PANAMA: Cerro Jefe, 1000 m, Mon et al. 3766 (MO, LEA); 2700-3000 ft, Tyson et al.

3193 (MO), 3282 (MO), 4340 (MO, LEA), veraguas: 3-4 km by road W of Santa F^,

2500 ft. Ne'e 11316 (MO, LEA).

8. Phthirusa Eichler, Fl. Bras. 5(2): 52. 1868, non Mart, in Schult. & Schult.,

Syst. Veg. 7: 96. 1829.
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3

FiGUBE a

—

Phonulcmhon sp. No. 20 {Mori 6 Kallunki 3766)
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A rather large genus of uncertain distinction from Struthanthus, with two

species in Panama. One of these is the type species, F. pyrifoliay the only

Phthirusa north of Panama, reaching southern Mexico. In Rizzini's (1960) treat-

ment no mention is made of the fact that many (if not most) species of Phthirusa,

including the type species, have hermaphroditic flowers. However, there are

some close relatives of P. pyrifolia which are dioecious, so that sex distribution

alone cannot be used as a generic distinction. The other Panamanian species, P.

is such a dioecious one. A third species mentioned by Rizzini (1960),

rL becomes a svnonvm of Struthanthus levtostachuus.

adunca

Critical literature: Rizzini, 1952; Kuijt, 1976b, Kuijt & Weberling, 1972.

a. Plants dioecious; flowers at least 4 mm long, pale yellow; inflorescence usually

branched —

-

— - 1. P- adunca (Meyer) Maguire

aa. Plants with the flowers hermaphroditic; flowers less than 3 mm long, dark wine red;

inflorescence an unbranched spike or raceme 2. P. pyrifolia (H.B.K.) Eichler

1. Phthirusa adunca (Meyer) Maguire, Bull. Torrey Bot. Club 75: 301. 1948.

This species reaches its northern limits in Panama, being very common in

tropical South America.
t

2. Phthirusa pyrifolia (H.B.K.) Eichler, Fl. Bras. 5(2): 36. 1868.

so.

While F. adunca develops roots on some branches, P. pyrifolia never does

Both species, however, produce long roots with secondary haustoria from the

base of the plant. The ovary of this species is solid, i.e., no ovarian cavity exists,

the embryo sacs developing in the central parenchymatous tissues. Other anatom-

nd a case for habitual autogam

Weberling ( 1972 ) . It is entirely

are pre-

unusual features are shared by related species or even the genera Dendropomon

and Ortjctanthus. Barlow & Wiens ( 1971 ) have found only tetraploids in Costa

Rica, but only diploids in Ecuador, so that both chromosome races could con-

ceivably occur in Panama.

9. PsiTTACANTHUS Mart., Flora 13: 106. 1830.

Central

colored

in the area are the golden yellow ones of Gaiadendron. The genus is distributed

from northem Mexico far into South America, with species on Jamaica, Marti-

nique, and Dominica.

Critical literature: Eichler, 1868.

a. Leaves lacking petioles, the base clasping the stem; lower inside petals with vermi-

form marginal appendages 3. P. hamuUfer Kuijt

aa. Leaves petiolate; petals without vermiform marginal appendages.

b. Inflorescence axillary or on older wood, the smallest unit a pair of flowers

( diad ) ; leaves mostly symmetrical.

c. Leaves usually in whorls of 4 (sometimes paired); anthers nearly sessile,

monomorphic, backed by a tuft of long, red hairs __

4. P. nodosus (Desr.) G. Don
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cc. Leaves 2 or 3 per node, or irregularly spaced, rarely in whorls of 4; anthers

on long filaments, dimorphic, hairless,

d. Flowers dilated at the base; leaves 7 cm long or more; petals not

plicate — 1. P. allenii Woods. & Schery
dd. Flowers scarcely dilated at the base; leaves 6 cm long or less; petals

pHcate at tlie tip __ ____ 5. P. pmillus Knijt

bb. Inflorescence terminal, the smallest unit a triad; leaves falcate or at least tending
to be asymmetrical,

e. Mature buds 8-9 cm long, straight; leaves usually more tlian 6 cm wide
— —

-

6. P. schiedeanus (Cham. & Schlecht. ) Blume
ee. Mature buds about 4 cm long, slightly curved; leaves usually less than 5

cm wide _____ _ 2. P. calyculatxis (DC.) G. Don

1. Psittacanthus allenii Woods. & Schery, Ann. Missouri Bot. Gard. 27: 309.

1940.

Woods. & Schery, Ann. Missouri Bot. Gard, 27: 309
Wood

The ligular differences to separate the above are not thought to warrant any
taxonomic recognition. Psittacanthus allenii is also extremely variable in its

leaf shape and size. It has been collected in southern Mexico, Nicaragua, Costa
Rica, and Panama. The closest relative of P. allenii seems to be P. dilatatus A. C.

Smith, the latter having much thicker buds and 1-1.5 mm long, erect, strap-

shaped ligules. Additionally, the stigma is situated below the anthers in P.

dilatatus, but above the anthers in P. allenii. Another closely related species is

P. dichrous (Mart.) Mart., of which authentic material has not been seen; the

excellent illustration in the FUna BrasilienMs 5(2), p/. 8. 1868 shows a crenulate

calyculus which P. allenii lacks. I have elsewhere remarked on the unusual

cotyledonous (Kuijt, 1970).

dicotyledonous

18342. Psittacanthus calyculatus (DC.) G. Don, Gen. Syst. 3: 415.

P, chrismnrii Urhan, Bot. Juhrh. Syst. 24: 311. 1897.

Like P. schiedeanus, which it resembles somewhat, P. calyculatus ranges
north to southern Mexico but, unlike the former species, it also occurs in

Colombia and Venezuela. In the Costa Rica-Panama area, all known collections

are from the Pacific slopes. While the two species are somewhat similar, the

leaf and bud characters used in the key provide a clear separation.

3. Psittacanthus hamulifer Kuijt, sp. nov.

—

Fig. 7.

Planta sat robusta; caules paulus applanati ncc costati; internodia usque ad 10 ciu longa.
roJia coriacea, usque aa lo X /cm
amnlexicaulia. aoice acuta. Flores ut)lexicaulia, apice acuta. !• lores ut videtur in diadis; pedunculo pedicelloque circ. 5 mm
longis, gracillimis; calycuhis margine crenatus; petala 5 cm longa, alabastro angtiste acutato,
recta, laete aurantiaca, apice lutea; facies interior infernc (3 cm) seriebus marginalibus
appendicum vermifonnium duabus, supra eas stamina 1.5 cm longa inserta; antherae 4.5 mm
longa, acumine acifomii 1 mm longo auctae, versatiles; stylus petala fere aequans; stigma
breviter clavatum, papillosum.

Stems only very slightly flattened, the internodes to 10 cm long. Leaves
coriaceous, to 15 cm long and 7 cm wide, pinnately veined with a very prominent
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midvein, ovate to broadly lanceolate, the base cordate and clasping, the apex
acute. Flowers ( ? only ) in axillary positions, emerging from a "cushion" as in

Cladocolea (cf. Kuijt, 1975), apparently in diads; peduncle about 5 mm; pedicel

slightly longer, very slender, terminating in an oblique cup; petals 5 cm long, very
narrowly pointed in the straight bud, bright orange with a yellow tip, with 2
rows of fleshy, hook-shaped, marginal, frequently paired appendages up to 0.5

mm long inside for the lowest 3 cm, at which point filaments attached; stamens

th

ovary

regularly scalloped calyculus; the style more or less straight, nearly the length
of the flower, the stigma papillate, clavate. Fruit not seen.

This is an exceedingly interesting species because of its flower structure. The
hooklike or vermiform appendages in what appears to be the tubular portion

of the corolla may either function in holding the nectar (see the com-
parable internal corolla modifications in the African PUcosepahs and Tapino-
stemma as illustrated in Engler & Krause, 1935: figs. 70-71); or possibly, as

their marginal position suggests, in linking the petals together. One other spe-

cies (Psittacanthus peroncrf)et(iIus Eichl.) has been reported with similar ap-
pendages (Eichler, 1868), but that species differs in having petioled leaves, a
prominent ligule, apically diverging petals, and anthers lacking the needlelike
tip.

Type: Panama, darien: On tree tnmk in elfin forest, Cerro Pirre, cloud
forest and/or mossy forest, 2500-4500 ft, Duke i:r Elias 13681 (MO, holotype;
DUKE, SCZ, isotypes).

4. Psittacanthus nodosus (Desr.) G. Don, Gen. Syst. 3: 417. 1834.—Fig. 8.

Loranthus mdosnis Desr. in Lam., Eiicycl. 3: 601. 1809.
Dcsrousseauxla nodosa (Desr.) Van Tieghcni, Bull. Soc. Bot. France 42: 358. 1895.
Acthanthus nodosiis (Desr.) Engler, in Engler & Prantl, Nat. Pflanzenfam., Nachtr. 1: 136.

1 897.

Stems terete, the nodes swollen, the internodes up to 12 cm long. Leaves in

regular whorls of 4 (sometimes paired), to 8 cm long and 4 cm wide, rarely to

three times this size {Mori 8005), ovate or obovate to broadly lanceolate, with
a rough te.xture when dry. Inflorescences axillary, apparently consisting of
several diads on a common, red peduncle. Flowers bright red or orange below,
yellow above, 4-6 cm long in bud, the buds rounded at the apex, straight; calyx
scarcely or not at all dilated at the base; anthers all inserted at the same height,

5 mm below the petal tips, nearly sessile and backed by a crescent of long
reddish hairs; ovary 4 mm long, the style straight, with a small clavate stigma
just beyond anthers. Fruit dark purple, ca. 9 mm long and 5 mm wide, with an
inconspicuous calyculus.

The Central American material corresponds rather closely both to the original

description and to the Jussieu type at Geneva, collected in Ecuador, notwithstand-
ing the latter's more broadly ovate leaves. It should be noted, however, that
there is no mention in the original description of hairs associated with the anthers.
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Figure 8.

—

Psittacanthus nodosus (Dcsr.) G. Don {Lutcyn ^ Foster 1122). From left to

riglit: flower; anther as seen from tlie back; tip of style; petal tip with anther removed

(broken line); and anther and petal tip from the side.

The species is also known from Costa Rica where it was treated as an unidcnti-

1964

A specimen of uncertain identity is Gentry ir Mori 14140 [Darien, central

ridge of Cerro Tacarcima massif, 1700-1800 m (MO)]. It resembles the present

species except that the buds are slightly curved and unusually stout.

cmniQui: Nubes, 5.5 km NW of Rio Chiriqui Viejo, 2200 m, Busey 661 (MO). Las

Nubes, 5 km NW of Cerro Punta, 6000-6500 ft, Mori ir Bolten 7233 (DUKE); Croat 26473

(MO, LEA). Rio Chiriqui Viejo, 2 km NE of Guadelupe which is 2 km N of Cerro Punta,

Wilbur et al. 15368 (DUKE, MO), cocle: El Valle de Anton: Allen 2233 (US). El Valle

de Anton, La Mesa, Croat 14381 (MO). El Valle de Anton, Cerro Pilon, 2000 ft, Dwyer ir

Correa 7995 (MO), colon: La zona de Santa Rita, Correa 6- Dressier 1816 (MO), darien:

Colombia (Choco) -Panama (Darien) border, slopes of Serrania del Darien E of Ungia,

300-1300 m. Gentry et al. 16774 (MO), panaaia: 8 km above Coofy Lake on road to

Cerro Jefe, Correa ir Dressier 477 (MO). 1 mi beyond La Eneida, Cerro Jefe, Correa h-

Dressier 971 (MO). Cerro Jefe, D'Arcy ^ D'Arcy 6248 (MO); Dwyer ir Ganger 7334 (MO);
Dwyer <& Ilayden 8088 (MO); Gentry 6166 (MO); Gentry ^ Dwyer 5538 (MO). Near La

Eneida, 100 m, Luteyn h Foster 1122 (DUKE, MO). Cerro Jefe, 1000 m, Mori 8005 (MO);

Mori 6- Kallunki 3631 (MO). Above Goofy Lake on road to Cerro Jefe, Weaver 6- Foster

1496 (DUKE). VERAGUAS: 7 km NW on road to Santa Fe, D'Arcy 10285 (MO). 3-5 mi N
of Santa Fe, 500-1000 m, Gentry 2956 (MO). N of Santa Fe, Mori ir Kallunki 2599 (MO).

3-4 km W of Santa Fe, 2500 ft. Nee 11318, 11320 (both MO).
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5. Psittacanthus pusillus Kuijt, sp. nov.

—

Fig. 9.

Frutex parvus, gracilis; caules teretes; flores bini axillares, innovationibus ex internodiis
1-4 constantibus insidentes. Folia bina vel fere, elliptica ad late lanceolata, usque ad 6 X
2.5 cm, petiolis 1-3 mm longis. Diadae singulae in axillis; pedicelli 8-10 mm longi, cupula
ampliata terminati. Flos 30-40 mm longus; corolla 27-30 mm longa» recta vel paulum

stamina diinorpha, ante anthesim hand inibricata.

A small and slender species, the stems terete and

ligul

bearing. Leaves

d

and 1-3

base tapering into the petiole, only the midvein visible when dry. 'Flowers

1-4l internodes long, in diads

3-i

internodes lacking leaves, emerging from a craterlike axillary

8-10

27-30 mm Iona; the corolla tube
3-4

low, said to be orange with yellow or with a greenish apex, the petals con-
spicuously plicate at the tip, 6, the ligule very small; stamens dimorphic, slightly

shorter than the petals, the anthers versatile, 3 mm long, not overlapping in bud.

slender

ovary

papillate surface. Fruit unknown.

The closest relative of this species may be the Ecuadorian P. obovatus
(Benth.) Eichler which is similarly small leaved but has terminal inflores-

cences. I know of no other Psittacanthus flowering by means of such leafy in-

novations.

type: Panama, panama: In forest, about 1 mi upstream from Frizzel's

Finca Indio, on slopes of Cerro Jefe, Foster & Kennedy 1863 (DUKE )

.

Other material seen: Panama: Cerro Jefe, 2.5 mi beyond Finca Indio, Gentry 2108 (MO).
Road past Cerro Aziil, 20 km from junction with road through Tocmnen, Mori ir Kallunki
2192 ( MO). 8 km above Goofy Lake on road to Cerro Jefe, Weaver <b- Foster 1499 (DUKE).

6. Psittacanthus schiedeanus (Cham. & Schlecht.) Blume in Schult. & Schult.,

Syst. Veg. 7: 1730. 1830.

10. STRUTHA>fTHus Mart., Flora 13: 102. 1830.

This is perhaps the most difficult genus in neotropical Loranthaceae, at least in

part because it seems to be polyphyletic (Kuijt, 1975). Especially the plants in

the marginatus-quercicola complex are often difficult to identify. In this regard,

the present treatment is little more than an extrapolation of my Costa Rican
treatment (1964).

Critical literature: Eichler, 1868; Kuijt, 1964.
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» t

II

1

Figure type a. Habit and

floral details.—^b. Axillaiy cushion at base of diad.

a.

aa.

Each flower supported by 1 bract and 2 bracteoles, these monads paired along the

raceme axis 5. S. pcuiamensis (Rizz.) Barlow & Wiens

Flowers in triads, these with 1 bract and 2 bracteoles and paired along the raceme

axis.

b. Stem (often also inflorescence axis) dotted with large lenticels; inflorescence

subtended by persistent papery bracts 2. S. leptostachijus (H.B.K.) G. Don
bb. Stems lacking obvious lenticels; inflorescence witliout persistent papery bracts,

c. Bracteoles of female flowers stout and persistent.

d. Mature fruit dark blue, more than 7 mm long; some young leaves

prehensile 1 . 7. S. rotundatus Rizz.

dd. Mature fruit reddish orange, less than 7 mm long; leaves never pre-

hensile 6. S. qnercicoJa (Cham. & Schlecht ) Blume
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^c. Bracteoles of female flowers delicate and deciduous.

e. Young leaves prehensile, on somewhat quadrangular stems; fruit blue
when mature, at least 1 em long, on swollen pedicel with lenticels

_ __ 4. S. orbicularis ( H.B.K. ) Blume
ee. Young leaves not prehensile, on terete stems; fruit reddish to yellow,

less than 1 cm long, tlie pedicel not conspicuously swollen.

f. Inflorescence axis very delicate, sometimes with no more tlian 4
triads; triad peduncle 2-3 mm long; fniit 5 mm long, 3 nmi wide;
leaves conmionly 3 or more times as long as wide, with a very
attenuate apex - 1. S. aff. dichoirianihus Eichler

ff. Inflorescence axis not particularly dehcate, always with more than

6 triads; triad peduncle 2 mm long or less; fruit 7 nun long, 5 mm
wide; leaves usually less than 3 times as long ius broad, the apex
not or scarcely attenuate _._. 3. S. rnarginattts (Desr,) Blume

1, Struthanthus aff. dichotiianthus Eichler, Fl. Bras. 5(2): 75. 1868.

Scandent shrub with terete stems and stem-roots. Leaves paired, thin, 7-11

cm long, 1.5-4.5 cm wide, including a 2-5 mm, tapering petiole, tlie blade ovate

to lanceolate, with a slender, attenuate tip. Inflorescence very slender, 1 or 2

per axil; peduncle up to 1 cm long, with 2 or 4 (-10) triads each on peduncle of

similar length. Flowers not seen. Fruit oblong to spherical, to 4 mm long and
5 mm wide, yellow to bright orange, the median one sessile, the lateral ones on
pedicels nearly 2 mm long.

It is possible that this material corresponds to what has been referred to as

Struthanthus No. 37 (Kuijt, 1964); certainly Fig. 37 in that article illustrates the

habit of the Panamanian material. The D'Arcy collection is very narrow-leaved,

and its inflorescences are also more elongate than the Code material. Finally

the Luteyn collection has up to 10 triad pairs per inflorescence. Whether all

tliis material [plus the von Wedel 1287 (GH) mentioned in Kuijt (1964: 301)]
constitutes a single variable species, or whether all are variants of S. nuirginatus

remains an open question.

HocAs DEL TOHO: Between Buena Vista coffee finca and Cerro Pilon, Kirkbridc ^ Duke
709 (LEA, MO), ccx^le: Foothills of Cerro Pilon, near El Valle, 900 m, Duke ^ Correa
14673 (MO). Cerro Caracoral, 900 m, Duke Ir Dwyer 15131 (MO). La Mesa, above El
Valle, Dioycr 11862 (LEA, MO). Foot of Cerro Pilon, above El Valle de Anton, 2000 ft,

Porter et al. 4409 (LEA, MO), veraguas: 7 km NW on road to Santa Fe, D'Arcy 10280
(MO). ? NE slopes of Cerro Delgadito, just NW of Cerro Tute, S of town of Santa Fe,
1000 in, Luteyn 4024 (DUKE).

2. Struthanthus leptostachyus (ILB.K,) G. Don, Gen. Syst 3: 411. 1834.

Loranihus leptostachyus H.B.K., Nov. Cen. Sp. Pi. 3:440. 1818.

L. pyrifalius Willd. in Schult & Schult., Syst. Veg. 7: 1647. 1830, non II.B.K.

Peristethium leptostachyum (H.B.K.) Van Tieghem, Bull. Soc. Bot. Franee 42: 175. 1895.
Phthirusa pittieri Krause, Repert. Spec. Nov. Regni Veg. 15: 441. 1919.

This species is not to be confused witli: Viscum leptostacliyum Spreng. in DC, Prodr.

4: 280. 1830 = Dendrophthora leptostachya (Spreng.) Eichler, Fl. Bras. 5(2): 104. 1868
Phoradendron leptostacliyum (Spreng.) Index Kew. 3: 502. 1894 = Dendrophthora flagelli-

formis (Lam.) Krug & Urban.

This common species has frequently been referred to as S. polystachyus (Eiiiz

& Pavon) Blume, as in Rizzini's (1960) and mv own fKuiit 1964) treatments.
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The type of Loranthus poltjstachijus Ruiz & Pav6n, however, has leaves which

are consistently different in shape from Central American material, which almost

certainly is specifically distinct. In Central America this mistletoe is unique in

having a cluster of persistent, papery scale leaves which invests the base of each

inflorescence, and in the fact that the tip of the inflorescence, instead of the

usual triads of flowers, has single flowers, and even terminates in a single flower

(Kuijt, 1964). On the basis of the scale leaves (and supposed hermaphroditic

flowers: the flowers are in reality unisexual, the plants dioecious as elsewhere

in Struthanthus ) , Van Tieghem ( 1895 ) erected the monotypic genus Peristethium.

Struthanthus leptostachyus appears to be closely related to Cladocolea archeri

(A. C. Smith) Kuijt, confronting us with a nettly taxonomic problem at the

generic level ( Kuijt, 1975 ) . In the limited sense, this species ranges from Costa

Rica as far as Ecuador.

Jefe in Clusia forest, 2700-

3000 ft (MO)] is a very small-leaved specimen. Its relationship to S. lepto-

stachyus is clear, but it may represent an undescribed species.

3. Struthanthus marginatus (Desr.) Blume in Schult. & Schult., Syst. Veg.

1830

typ

eastern Brazil is by no means certain, but cannot be ascertained at this time.

4. Struthanthus orbicularis (H.B.K.) Blume in Schult. & Schult., Syst. Veg.

1830

This is one of several species of Struthanthus which uses its young leaves in

a prehensile fashion. It is not synonymous with S. TOtundatus as previously

indicated (Kuijt, 1964). This species ranges from southern Mexico into Brazil

and Peru. See comments under S. rotundatus.

5. Struthanthus panamensis (Rizz.) Barlow & Wiens, Brittonia 25: 39. 1973.

Phnjgilanthus panamensis Rizz., Ann. Missouri Bot. Card. 47: 270. 1960.

This enigmatic species had earlier been thought to be related to Phrygi-

lanthus palmeri Watson which, however, was relegated to Psittacanthus by Bar-

low & Wiens (1973). The indicated affinity is out of the question, but the

generic status of the species remains uncertain. It might be added that the

genus Phrygilanthus has been totally dissolved for nomenclatural and other

taxonomic reasons (Barlow & Wiens, 1973). The present species may be out of

place in Struthanthus because of its apparently hermaphroditic flowers and

the one-flowered inflorescence unit rather than the triads of other species of

Struthanthus.

CHiRiQxn: Bajo Chorro, B(

isotypes ) ; Davidson 392 ( US )

.

3786 (DUKE). Cerro Coloradc

1800 m, Davidson 431 (US, holotyp

1800-1900
elix, 1200-1500
7000 ft. Wilbur
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6, Striithanthus quercicola (Cham. & Schlcclit.) Blume in Schult. & Schiilt.,

Syst. Veg. 7: 1731, 1830.

Scandcnt green shrub witli epieortical roots, the stems smooth but often some-

what ridged when young, grey. Leaves petiolate^ ca, 10 cm long and 4 cm wide,

ovate, usually thin, the apex attenuate. Inflorescences 1-6 per axil^ to 50 cm long,

then with about 36 flowers in triads with 2-3 mm long stalks; median flower

sessile, the lateral ones nearly so; bracts persistent in pistillate flowers, becoming
somewhat fleshy in fruit, deciduous at least in some staminate flowers. Flowers

light green or yellowish, 4 mm across when expanded; petals 2 mm long; stamens

shorter, dimorphic, the anthers brownish yellow; style 2 mm long. Fruit an

orange berry, elliptical to ovoid, 4 mm long, 6 mm wide, supported by somewhat
swollen, short pedicels (lateral flowers) or sessile (median flower).

The species is based on a type from Mexico (Jalapa) and is especially com-

mon in Costa Rica (Kuijt, 1964). Some of the collections cited earlier (Rizzini,

1960) under S. marginatus in reality belong here. Only some representative

specimens are cited below.

ROOAs DEL TORO: Along RR near station at Milla 10, Croat 16339 (LEA, MO). ciimiQui:
Along Rio Chiriqui Viejo just above Giuuleliipe, Croat 16036 (LEA, MO). E slope of Volcan
de Cliiriqiii (Baru), 2200-2300 ni, Davidse et al. 10185 (LEA, MO). Cerro Respinga, E of

town of Ccrro Punta, 2000-2500 m, Gcntrtf 5944 (LEA, MO). W side of Cerro Ilorqueta,

1700-1800 m, Liitcyn 3759 (DUKE). 2 km W of La Garita about 3 km WNW of Cerro
Punta, 2000 m, Wilbur et al 15286 (DUKE). Ca. 6 mi NW of Boquetc, 1450 m, Wilbur
et al. 11970 (DUKE), daiuen: S slope of westernmost peak of Cerro Tacarcuna massif,

1100-1300 m, Gentry et al 16874 (MO), los santos: 4 mi S of Limon, Correa et al 68
(MO). VERAGUAS; N of Santa Fc% on property of Escuela Agricola Alto de Piedra, Mori ir

Kallunki 2606 (LEA, MO).

7. Stiuthanthus rotundatus Rizz., Revista Brasil. Biol. 10: 401. 1950.

This is a clearly distinct species which I erroneously referred to S. orbicularis

(Kuijt, 1964), to which it is nevertheless closely related. The young leaves are pre-

hensile as in S. orbicularis. The two species may be separated in that S. ro-

tutulatus is generally larger in habit and inflorescences; this species has con-

spicuous floral bracts and bracteoles which persist in fruit, while those of S.

orbicularis are small and caducous; the fruiting peduncles of S. orbicularis are

greatly swollen and show large lenticels, those of S. rotundatus are not so swollen

and lack lenticels. Finally, the mature fioiits of S. rotundatus are said to be
orange while those of S. orbicularis, even though passing through a brick red

phase, are dark blue when ripe. The present species was originally described

from Brazil.
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NOTES

AN ADDITIONAL SPECIES, A NEW SECTION,
AND AN EARLIER EPITHET IN

CIENFUEGOSIA CAV. (MALVACEAE)

Whe
the basis of two specimens from Ecuador and Peru, he compared it to II. sororius

L.f. and provided a table distinguishing the two species. The Flora of Peru

(Macbride, 1956) repeated Kearney's description in essence and offered no ad-

ditional details. In the course of studying loans of Hibiscus L. from European
herbaria, I encountered two previously unidentified collections of //. hitch-

cockii. A close examination of these and the two collections upon which the

original description was based has convinced me that this species is not closely

related to H. sororius and that in fact it is not even a Hibiscus. In II . hitchcockii

the embryo is conduplicate and there are "gossypol glands" on the petals and
young stems. These features together are diagnostic of the tribe Gossypieae

Alef. (cf. Fryxell, 1968), but neither is found in //. sororius nor in the tribe

Hibisceae Reichenb. as a whole. Moreover, as in many Gossypieae, the style

in //. hitchcockii has very short branches and the stigmas are clavate-decurrent,

as is known, the stigmas are always capitate.

d

^f

Gossyp

combination of characters: New World tropical distribution, shrubby habit, 8-

to 9-merous involucre, pluriovulate carpels, and epunctate embryo. An ampli-

fied description is provided here which incorporates details of a larger sample
of specimens and introduces features of the mature fruits and seeds which were
not available to Kearney.

Cienfuegosia hitchcockii (Ulbrich ex Kearney) O. Blanchard, comb. nov.

Hibiscus hitchcockii Ulbrich ex Kearney, Leafl. W. Bot. 7: 271. 1955.

Shrubs or subshrvibs to 2 m tall, the new growth moderately to densely stel-

late-tomentellous, blackish-punctate beneath the hairs. Leaf blades broadly

ovate to suborbicular in outline, palmately nerved, mostly 5-11 cm long, 4..5-

10.5 cm broad, shallowly 3- or 5-lobed, the lobes broadly and shallowly rounded
or broadly triangular and broadly acute at the apex, the margin unevenly and
usually shallowly crenate to crenate-serrate, the base truncate to broadly cordate,

the nerves beneath lacking nectaries, the surface velvety-tomentose below, more
sparingly pubescent above; petioles short, 1.8^.0 cm long, Vt^-V2 the length of the

blade; stipules linear-subulate, 6-9 mm long, subpersistent. Flowers solitary in

the axils of the upper leaves, usually collateral with a vegetative bud; peduncles at

flowering 3.5-9.5 cm long, 1-2 mm in diameter, expanding gradually beginning
in the upper third, to 2.5-3 mm wide at the base of the involucre, unarticulated.

Involucre lacking nectaries at the base, the bracts 8 or 9, 12-18 mm long, 6-9



1978] NOTES 765

mm broad, spatiilate-ovate, acute or short-acuminate, somewhat condupHcate,

especially toward the base, % to nearly equalling the length of the calyx, en-

larged somewhat in fruit, weakly 5-nerved, tomentose dorsally, sparingly stellate-

pubescent ventrally. Calyx 16-22 mm long at flowering, to 26 mm in fruit, lobed

to within 3^ mm of the base, the segments erect, narrowly triangular, acute to

acuminate, 3- (or 5-) nerved, the outermost pair of nerves obscure, all stellate

tomentose, the intervals between them less so. Corolla broadly funnelform,

4.5-7.0 cm long, the petals overlapping nearly to their tips, more than twice

the length of the calyx, rose, densely but minutely blackish-punctate throughout,

farinose with coarse, short-armed stellate hairs dorsally where exposed in bud.

Staminal column short, straight, about 1.4 cm long; anthers about 1 mm long.

Style 3-4 cm long, more than twice the length of the staminal column, % the

length of the corolla, 5-branched, the branches 2-3 mm long; stigmas broadly

clavate-decurrent. ed. 18-25

ulum stiff, attenuate, nearly reaching tlie tips of the calyx, the surface pusticu-

lose-rugose, reddish brown to dark brown; valves orange on the inner walls,

cihate on the margins within, the hairs long and often twisted. Seeds several

per locule, turbinate-reniform, 4.5-5.0 mm long, lanate, the hairs grayish yellow;

embryo conduplicate, the cotyledons enclosing the mesocotyl, epuncate.

Type: Ecuador, prov. guayas: Oil camp between Guayaquil and Salinas,

lat. 2° S, 0-1,000 m, 21-24 June l£

isotypes )

.

Additional specimens examined: Ecuador. Bahia de Caraquez, Mai und Juui 1901,

Lehinann B.T. 141 (L, NY).
Peru. prov. huancabamba: Dept. Piura, between Cancliaque and Serran about 5° S, 450

m, 6 Apr. 1939, Stork {Goodspecd Exped. 11421) (GH). Without specific locality or date,

Pavon s.n. ( G, P).

Cienfuegosia hitchcockii recombines characteristics of the New World sec-

tions Cienfuegosia and Robustia Fryx. (cf. Fryxell, 1969). This and the unique

form of the involucral bracts call for the establishment of a new, monotypic

section.

Cienfuegosia sect. Spathulata O. Blanchard, sect. nov.

Folia nectariis carentia, 3- vcl 5-lobata, lobis non profundis. Stipnlae linearo-subiilatae.

Flores in axillis foliorum supcriorum solitarii, pediinculis non articulatis. Involucrum basi

nectariis carens, bracteis 8 vel 9, spathnlato-obovatis, aliquantum conduplicatis. Petala

punctulata. Stylus 5-ramosus, ramis brevissimis, stigniatibus cTavato-decurrentibus. Capsulae

valvae intus in marginibus ciliatae.

Leaves lacking nectaries, 3- or 5-lobed, the lobes shallow. Stipules linear-

subulate. axils

jointed. Involucre lacking nectaries at the base, the bracts 8 or 9, spatulate-

obovate, somewhat condupHcate. Petals punctulate. Style 5-branched, the

branches very short, the

on the margins within.

Type species: Cienf

Valves of the capsules ciliate

A second little-known Hibiscus to come to my attention from a European
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loan is //. glabrifolius St.-Hilaire & Naiidin, which was published in 1842. Giirke

(1892) treated this species in Flora Brasiliensis, but he was unable to place it

in any of the known sections of the genus Hibiscus. Ilochreutiner (1900), in his

mentioned that J

autliors relied so

at their disposal.

foliiis only in an addendum and

It is clear that both

obtained originally by
chaud from the "Herbicr Imperial" of Brazil, according to the label. It conforms
in essentially every detail to the original description of Cienfuegosia cmjahensis
Pilger, which appeared in 1902, and to the later redescription of that species by
Fryxell (1969) in his revision of Cienfuegosia. Since the St.-Hilaire & Naudin
epithet is much the earlier of the two, a new combination is necessary.

Cienfuegosia glabrifolia (St.-Hilaire & Naudin) O. Blanchard, comb. nov.

Hihisciis glabrifolius St.-Ililairc & Naudin, Ann. Sci. Nat. Bot., ser. 2, 18: 40. 1842. type:
Brazil, Province de Matto Grosso, date and collector unknown (P, holotype).

Cicnfticfioaiu cnijahensis Pilger, Bot. Jahrb. Syst. 30: 171. 1902. type: Brazil, Mattogrosso, im
Serrado bei Cuyaha, kreicliend an trocknen, freien, sandigen Stellen, die Zweige dem
Bodcn anlicgcnd, Mar. 1899, Pilfer 289 (B, holotype, destroyed; photo at F). Brazil, Mato
Grosso, Cuyaba, 9 June 1962, Malme 1666 (S, neotype).

Other than the types cited above, the only collection of which I am aware is

(NY).

ir Soderstrom 6742, Mato Grosso, ca. 70 km N of Xavantina. 10 Oct. 1964

Mato

f
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NEW AND NOTEWORTHY ASTERACEAE FROM PANAMA

Neomirandea folsomiana Dillon & D'Arcy, sp. nov.—Fig. 1.

cm
batis niolliter pubescentibus. Infloresccntia paniculata florida, pedunculo pubescenti, pedicellis
interdum bracteas niedias lincares ciliates angustas ferentibus. Capita ca. 9 mm longa, in-
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volucro basim bracteis linearis ciliatus subtenta, bracteis involucri deciduis obtusis vel rotundis

in ca. 4 seriatis imbricatis, coroUis dilute piirpureis tubularis glabris 6 mm longis laciniis ca.

1 mm longis ciliolatis, lobis stylonun sursum incrassatis.

Robust, tomentose herb, to 1 m tall; stems tomentose with weak, spreading,

brownish trichomes, perhaps glabrescent Leaves broadly ovate, to 15 cm long,

13 cm wide, truncate, saHently lobed, the lobes acuminate, the sinuses rounded,

the margin with low, numerous, glabrous teeth, slightly discolorous, drying

darker above, both sides softly tomentose with weak, browning trichomes, prom-

inently 3-nerved from just above the base, each nerve with ca. 2 major lateral,

arcuate veins on each side and numerous lesser lateral veins, conspicuously ele-

vated and appearing broad beneath, slightly elevated and appearing narrow

above; petiole stout, tomentose, darker above, ca. 6 cm long. Inflorescence a

many-flowered panicle to 35 cm tall; peduncle stout, straight, erect and tomentose

to the first node, ternately and dichotomously branched, the divisions slender;

pedicles slender, 3-15 mm long, tomentulose, sometimes subtended by 1-2

bracts or with a pair along the length. Heads with the involucre cylindrical, ca.

6 mm long, ca. 4 mm wide, ultimately deciduous, 4- to 5-seriate; phyllarics

strongly graduated, imbricate, somewhat appressed, the calycerate bracts ca. 3

mm long, narrow, ciliate, the outer phyllarics ovate, ca. 3 mm long, glandular,

ciliate, brown, the inner phyllarics oblong to narrowly lanceolate, ca. 6 mm long,

the apices and keels with a distinct, brownish area, striate, ciliolate; receptacle

convex, sparsely pilose; corolla pale, vivid purple, ca. 6 mm long, tubular, the

lobes ca. 1 mm long, minutely ciliolate; anthers ca. 1.5 mm long, the appendages

ca. 0.2 mm long, as broad as long, obtuse; style branches ca. 5 mm long, ex-

panded distally. Achenes prismatic, black, ca. 3 mm long, strongly 5-angled, the

carpopodium larger than the achene base, annular, contrasting tan; pappus of ca.

4 slender, scabrous, persistent bristles, ca. 5 mm long, brownish yellow.

Type: Panama, cocle: Just below summit. El Petroso, D'Arcy 11330 (MO,

holotype; K, PMA, US, isotypes).

This species is distinctive in its sharply lobed, felty leaves which represent

a considerable expansion of the pubescence character known to date in Neo-

Wh
bracts

tinctive, and are found also in the closely related N. annularis (B. L. Rob. ) King &

Rob. of Costa Rica. These two species share similar leaf shape, inflorescences,

capitula, and habitat preferences. Less closely related are N. burgeri King & Rob.,

N. grosvenorii King & Rob., and N. guevarii King & Rob. all from Costa Rica, and

panamensis

aceriform leaves, broad corymbose panicles, and

4-5

On old pedicels, all phyllarics are deciduous, leaving only a minute, pilose

receptacular knob.

Neomirandea folsomiana was found in the cloud forest on El Petroso which

is just north of El Copey. This area was recently discovered botanically by

James Phillip Folsom, collector at the Missouri Botanical Garden facility at

Summit and Ancon in the Canal Zone. Plants were frequent along a new road
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Fic.vuE 1. Neomiiandca fohomiana Dillon & D'Arcy.—A. Habit (X%).—B. Head
(X4l-o). [After D'Arcy 11330 (MO.)]

thei

vegetation. A recent photograph of this species taken by Barry Hammel, the
succeeding collector at the Missouri Botanical Garden facility, aided in the
above description.

Liabum biattenuatum Rusby, Dcscr. S. Amer. PL 159. 1920. type: Colombia,
Sierra del Libano, Smith 2013 (MO, isotype).

Oliguclis biattenuata (Rusby) Robinson & Brettoll, Phytologia 28: 57. 1974.

Vine, the upper internodes densely arachnoid-villous, quickly glabrescent.
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dark brown, striate. Leaves opposite, elliptic to lance-elliptic, denticulate with

small, callose teeth, discolorous, the upper surface dark brown, glabrous or

with a scattered arachnoid tomentum, felted-lanate beneath, white to tan, pin-

nately veined, lacking prominent lateral veins from the base; petioles ca. 1 cm

long, subterete, felted-lanate. Inflorescence paniculate, terminal and axillary.

Heads narrowly campanulate, ca. 8 mm high; involucre imbricate, 4-5-seriate;

phyllaries indurate, the outer ovate, obtuse, ca. 1 mm long, ciliate, the inner be-

coming lanceolate, acuminate, ca. 5 mm long, mucronate; ray florets yellow,

pistillate, fertile, the ligule 3-4 mm long, trifid, the style branches ca. 2.5 mm
long, slender, acuminate; disc florets yellow, funnelform, 5-6 mm long, the

corolla lobes 1-2 mm long, acute, the anthers exserted, the style branches ca.

1 mm long, slender, acuminate, Achenes turbinate, ca. 10-ribbed, ca. 1 mm long,

puberulent; carpopodium distinct, annular, light tan; pappus of both ray and

disc florets a single series of yellowish capillary bristles, persistent, ca. 5 mm
long.

During the identification of various Panamanian Asteraceae, a collection of

Liabum hiattenuatum Rusby was discovered, a species previously known only

from the Colombian Andes. This species is unique among the members of this

genus in Panama in possessing leaves which are primarily pinnately veined and

entirely lacking in prominent lateral veins arising from the base. This species

most closely resembles Liahum polyanthum Klatt; however, it is readily distin-

guished from the latter by its smaller capitula and leaf venation.

Panama, chiriqui: Cerro Horqueta, 7000 ft, Blum 6- Dwijer 2618 (MO, SCZ).

Michael O. Dillon and W. G. D'Arcy, Missouri

ove Avenue, St. Louis, Missouri 63110,

NAMES IN AGALINIS FOR SOME PLANTS THAT WERE
CALLED GERARDIA AND VIRGULARIA

( SCROPHULARIACEAE

)

A New World group of plants with about 20 species in the eastern United

States has, until recently, gone under the name Gerardia. The Montreal Code

( Lanjouw et al., 1961 ) fixed the typification of Gerardia L. as applying to plants

na

ceae). At the same time, Agalinis Raf. was conserved against Chytra Gaertner,

making possible the substitution of the name Agalinis for the name Gerardia as

formerly applied to plants in the Scrophulariaceae. This legislation was sub-

ject to considerable controversy (Thieret, 1956; St. John, 1957; Wherry, 1957;

DeWolf, 1957; Thieret, 1958; Morton, 1959). All the required combinations have

been made for the North American species and several important floras have

made the substitution: Johnst
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(1964); and Long & Lakela (1971). Combinations have not yet been made for

the species south of the United States. Because it is necessary to make a new
combination for one species to appear in the Flora of Paruima, it is timely to

make the combinations for other species at the same time so the correct names
will be available to workers on species growing outside of the United States.

Except where noted, types have not been examined.

Agalinis angustifolia (Mart.) D'Arcy, comb. nov. Gerardia angmtijoUa Mart.,

Nov. Gen. Sp. PI. 3: 12, tab. 206. 1829.

Agalinis brachyphylla (Cham. & Schlecht.) D'Arcy, comb. nov. Gerardia

hrachyphyUu Cham. & Schlecht., Linnaea 3: 15. 1828.

Agalinis communis (Cham. & Schlecht.) D'Arcy, comb. nov. Gerardia com-
munis Cham. & Schlecht., Linnaea 3: 12. 1828.

Agalinis domingensis (Spreng.) D'Arcy, comb. nov. Gerardia domingensis

Spreng., Syst. Veg. 2: 807. 1825.

Agalinis fiebrigii (Diels) D'Arcy, comb. nov. Gerardia fiebrigii Diels, Bot.

Jahrb. Syst. 37: 428. 1906.

Agalinis genistifolia (Cham. & Schlecht.) D'Arcy, comb. nov. Gerardia

1

M
Gen. Sp. PI. 3: 13. 1829. Mart

Agalinis humilis (Diels) D'Arcy, comb. nov. Gerardia humilis Diels, Bot.

Jahrb. Syst. 37: 429. 1906.

Agalinis linarioides (Cham. & Schlecht.) D'Arcy, comb. nov. Gerardia linari-

oidcs Cham. & Schlecht, Linnaea 3: 12. 1828.

^alantha (Diels) D'Arcy, comb. nov. Gerardia megalantha Diels,me
Bot. Jahrb. Syst. 37: 429. 1906.

alinis ramossisima (Benth.) D'Arcy, comb. nov. Gerardia ramossisima

in DC, Prodr. 10: 515. 1846. tyi^e: Brasil, Gardner 566 (MO).

Meded. Rijks-IIerb. 29: 37. 1916.

fl

Agalinis rigida (Gill, ex Bcnth.) D'Arcy, comb. nov. Gerardia rigida Gill, ex

Benth., Companion Bot. Mag. 1: 206. 1837.

Agalinis scarlatina (Herzog) D'Arcy, comb. nov. Gerardia scarlatina Herzog,
Meded. Rijks-Herb. 29: 38. 1916.

Agalinis stenantha (Diels) D'Arcy, comb. nov. Gerardia stenantha Diels, Bot.

Jahrb. Syst. 37: 429. 1906.

Agalinis tarijensis (R. E. Fries) D'Arcy, comb. nov. Gerardia tarijensis R. E.

Fries, Ark. Bot. 6(11): 19. 1907.
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A NEW NAME FOR THE CHERRY TOMATO
(LYCOPERSICOIV-SOLANACEAE

)

Lycoperslcon esculentum var. leptophyllum (Dun.) D'Arcy, comb. nov.

Lycopersiciim cerasiforme Dun., Hist. Sol. 113. 1813.

L. humholdtii Dun., Hist. Sol. 112. 1813.
LECTOTYI

Wall
L. esculentum var. cerasiforme (Dun.) A. Gray, Syn. Fl., ed. 2. 2: 226. 1886.

This new combination is made in preparation for the treatment of the

Solanaceae in the Flora of Dominica which is to be issued under the guidance

of Dr. D. H. Nicolson, Smithsonian Institution. The plant under consideration is

the Cherry Tomato, which is widely cultivated and is spontaneous in warm
countries.

Variety cerasiforme, which is the currently used varietal name for the Cherry

Tomato variety, is antedated at varietal rank by var. leptophyllum of 1852. Dunal

used infraspecific names in his treatment of the Solanaceae for the de Candolle

Prodromus, but he did not specify the intended rank. Accepted practice has

considered these names as varieties. For example, Fernald (1900: 560) referred

to Solarium torvum var. ochraceo-ferrugineum Dun. (Prodr. 260); Goodspeed

(1954: 372) referred to Dunal's names under Nicotiana tahacum L. (Prodr.

556) as varieties; and Francey (1935: 126, 287, etc.) similarly referred to DunaFs

names under species of Cestrum (Prodr. 601, 604, etc.) as varieties.

Schubert (1975) and Nicolson (1975) recently argued that the correct name

for the tomato should be Lycopersicon lycopersicum (L.) Karst. rather than

L. esculentum Mill., which has been traditional throughout much of this century.

The issue revolves around how strictly tautonyms should be construed. Terrill

(1977) argues that since the combination Lycopersicon lycopersicum was in-

tended as a tautonym (and did take that form when first made) it should be

so treated, and then Lycopersicon esculentum remains the correct name. Terrill
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has proposed an adjustment to tlie Code which would clarify this issue and
result in the continued use of Lycopersicon esculentum.

At issue is not only the logical purity of the Code versus pragmatic application,

but the reputation of the taxonomic community among a significant part of the

botanically interested public it seeks to serve. Thus I quote a recent letter from

Charles M. Rick, a well-respected student of the genus Lycopersicon: "I have no

useful comments to make in the matter of L. esculentum vs. L. lycopersicum.

Wlien taxonomists themselves are in such disagreement on this point, it is a pity

that such a trivial historical quirk might result in great turmoil. Many tomato

researchers are concerned that the change will cause great confusion and that

tlic new name would be adopted with great irregularity (witness the continued

usage of Solaiium lycopersicuml). I can scarcely believe that the gain from a

strict interpretation of the code would be worth all the confusion and agony that

it will generate." Persistent use of the name Vinca rosea by growers in flagrant

disregard of the correct name, Catharanthus roseus, is another example of

taxonomists being unable to assert leadership over a skeptical public.

William T. Steam once remarked to me that the greatest source of name
changes is legislation: that is, changes in the Code which attempt to clarify one
issue but which lead to changes in other names not under consideration at the

time. Perhaps there is a limit as to how perfect the Code should be in terms of

logical purity. Otherwise we are always burning the haystack to find the needle.

It will be unpopular enough among the wide botanical community to substitute

the name leptophyllum for the traditional var. cerasiforme; at least this is based
on the long-standing principle of priority which can receive a sympathetic hear-

ing when explained. Reinstatement of the name L, lycopersicum for L. esculentwn

after three-quarters of a century of use is entirely the result of legislative juggling,

and the basic principles involved, if there are any, will be difficult to relate to

others not directly involved in this series of Code manipulations.

In hopes that the taxonomic community will heed the practical and still

logical arguments of Terrill and support his proposal or one much like it, the

above combination is made under L. esculentum rather than under L. lycoper-

sicum.
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A NEW FREZIERA (THEACEAE) FROM THE
PANAMA/COLOMBIA BORDER

Freziera forerorum A. Gentry, sp. nov.

—

Fig. 1.

Species foliorum basibus plus niagis inaeqnilatcris a congeneribus diversa.

Slender tree 8 m tall. Branchlets strongly angled, with a line of trichomes

below each node wlien young, soon glabrescent. Leaves sessile^ oblanceolate,

coriaceous, 8-18 cm long, L8-5.2 cm wide, acuminate at the apex, strikingly

asymmetric at the base, the lamina on one side attenuate and ending 5-10 mm
from the leaf base, lamina on other side cordate-auriculate, glabrous above,

sparsely appressed puberulous below, the margin serrulate, the veins plane

above, prominulous below. Flowers 1-3-fasciculate, axillary or borne below tlie

leaves, the pedicels 3-4 mm long, glabrous, the 2 bracteoles glabrous except

for sparsely ciliate margins; calyx lobes imbricate, suborbicular, glabrous, ca.

4 mm long; petals and stamens not seen; ovary glabrous, orbicular, attenuated

into a style. Immature fruit small, subglobose, 3-4 mm in diameter, many
seeded, the tiny seeds kidney-shaped, papillate.

TyrE: Panama, darien: Summit of Picx3 Tacarcuna, highest point of the

1900 m, 22 J

MO and to be distributed, isotypes).

This plant keys to F. angnlosa Tulasne in Kobuski's (1941) key, and is no

doubt most closely related to that Bolivian species. It differs especially in

the much narrower, strikingly more asymmetrical leaves with an accentuated

basal lobe on one side. The pedicels are longer than in F. angnlosa, while both

bracteoles and pedicels are puberulous in that species.

This is a truly remarkable plant which may have the most asymmetric leaf

base of any angiosperm. It comes from an equally remarkable place—the

isolated summit of Pico Tacarcuna, almost exactly on the border between

Colombia and Panama. The highest mountain between the Andes and western

Panama, Cerro Tacarcuna has a unique relict vegetation. Almost one-fourth of

the plant species collected in the oak forest above 1,400-1,500 m are undcscribed.

(See Gentry, 1977, for a description of the area.) Freziera forerorum is one of

only five tree species which grow on the extreme summit of Cerro Tacarcuna.

Interestingly, its congener Freziera hieronyrni Kobuski (also new to Panama
and to North America) is one of those four sympatric species. Unlike F.

hieronijmi and the other three species, F. forerorum appears to be limited to the

summit of Pico Tacarcuna, a narrow ridge less than 50 m long. The vegetation

of the flat summit ridge is an open montane thicket very different from the elfin

forest of other exposed parts of the Tacarcuna massif and elsewhere in eastern

Panama. Freziera forerorum appears to be restricted to this peculiar open mon-
tane thicket where extreme exposure to wind may be related to its stiff leaves

with twig-clasping basal auricles. In view of its population of only a few
individuals and the fact that all the trees (of all species) along the western edge

of tlie summit ridge appear to be dying, this is no doubt an acutely threatened
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Figure 1. Freziera forerortun A. Gentry, Gentry et ah 16905 (MO). Top: Fertile twig

with old flowers und iinniuture fruits. Bottom: Leafy twig.

species, one of the vciy few endangered species to whose demise man has not

contributed.

I take pleasure in dedicating this species to two Colombian colleagues—Dr.

Enrique Forcro with whom I am conducting the floristic survey of the Choc6

which led to its discovery and his student, Luis Forero, in whose company I

found it.

This study was supported by NSF grant OIP 75-18202. I thank Dan Nicholson for dis-

cussion of the etymology and correct spelling of the specific epitliet.
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THE IDENTITY OF PAPAVER POLLAKII KERNER

During the course of a biosystcmatic study of Papaver section Oxijtona (Gold-

blatt, 1974) it seemed likely that the species P. pollakii described by Kerner

von Marilaun in 1888 belonged to the section. The description was too brief

and superficial to be certain, and the identity of P. pollakii could not be de-

duced from the published description. The type was believed to be housed at

the Botanical Museum of the University of Vienna, but requests for the loan

of authentic material in 1972 and 1973 proved fruitless and the specimens were

thought to be part of a loan of Papaver to Humboldt University^ Berlin. When
a request to this institution to lend mc possible type material of P. pollakii briefly

to complete the study of types of species of sect. Oxytona elicited no response, I

was obliged to publish the results of my study without being able to deal with

P. polkikii. I have now received what appears to be authentic material compris-

ing plants grown at Vienna, the progeny of seed collected by Dr. Pollak in

northern Iran, in the vicinity of Ask. There are no annotations on any of the

three specimens I have seen to indicate Kerner saw them, and no indication

that these plants are actually types of P. pollakii. However, this material makes it

clear that P. pollakii belongs to section Oxytona and is conspecific with P.

bracteatum, one of the three species which I recognized in the section. The

specimens are dated 1886 and 1887 and were grown at the Vienna Botanical

Gardens. Almost certainly they are offspring of the original seed sent earlier

to Vienna by Pollak. It seems reasonable to designate one of these specimens as

lectotype, and I have selected the sheet bearing acquisition number 878. This is

the only one of the three which has an open flower.

The determination is based on the following features. Papaver pollakii has

quite dark red flowers with longitudinally blotched tepals and this pattern is

consistent with the markings of P. bracteatum, the petals of which also dry

a dark color. Specimens have four bracts, a low number for P. hracteatum

though within the range of variation for this character, and the calyx bristles are

broad based and appressed to the calyx surface exactly as in P. bracteatum. The

other species of section Oxytona which has bracts is P. pseudo-orientale (Fedde)

Medw., but this species seldom has more than two or three bracts, and it has

more slender and usually erect calyx bristles, while its tepal markings are usually

broad rather than long. Identification seems fairly certain and P. pollakii is thus

to be treated as a synonym of P. bracteatum.
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CHROMOSOME NUMBER IN TWO CYTOLOGICALLY
UNKNOWN NEW WORLD FAMILIES, TOVARIACEAE

AND VIVIANIACEAE

In a recent survey of cytology in relation to angiospenii pliylogeny, Raven

(1975) drew attention to the remaining gaps in the chromosome records for fam-

ihes and taxonomically critical genera. A concerted effort has since been made
by Raven and others to obtain cytological information for these taxa. This

long-term project has yielded results for several groups and the two counts re-

ported here represent the first records for two dicot families.

Tovaria was counted from pollen mother cells, material being fixed in the

wild by A. Gentry. Viviania was grown from seed provided by O. Zollner and
counts were obtained from root tips. Root tips were treated as recently described

by Goldblatt & Endress (1977).

VlVlANlACEAE

Viviania crenata Hook. 2?i = 14. Chile, Prov. Aconcagua, Resguardo Los
Patos, 1200 m, Zollner 8316 (MO).

The family is traditionally included in Geraniaceae but is recognized by
several recent phylogenists, including Hutchinson (1959), Takhtajan (1969), and

As revised bv Lefor ('1975), it comnrises four tienera. all ofDahlgren (1975).

southern South America. Mdth

apart from Geraniaceae, most notably Caryophyllaceae (Centrospermae) (Bor-

tenschlager, 1967; Takhtajan, 1973) and Polemoniaceae (Lefor, 1971). Behiike

& Mabry (1977) have shown quite conclusively on chemical and ultrastructural

grounds that Vivianiaccae is not related to Centrospermae. A relationship with
Polemoniaceae has received Httle support so that on balance, there seems every

reason for treating Vivianiaccae in Geraniales, either as a separate family or in

Geraniaceae.

Chromosome number of n = 7 in Viviania crenata accords with either place-

ment, though not ruling out other treatments. Geraniaceae (sensu stricto) has

high base numbers in all genera, with a range x = 14 through x = 10. Tropaeola-

ceae has x = 14, 13, 12, while lower base numbers are characteristic of Ledo-
carpaceae (x = 9), another segregate of Geraniaceae, and of Balsaminaceae

(x = 8 and 7) and Limnanthaceae (x = 5). Vivianiaccae with x — 7 would
seem to belong with this latter group, the low base number appearing discordant

with the core genera of Geraniaceae itself.

TOVARIACEAE

Tovaria pendula R. & P. n = 14. Colombia, Antioquia Dept, Canas Gordas,

Medellin-Turbo, Gentry ir Leon 20205 (COL, MO).

Tovariaceae ccmsists of tw^o species in the single genus Tovaria, which ranges

from northern South America to Mexico. The family is widely accepted as be-
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longing to Capparales and, though generally accorded recognition, Thorne (1976)

includes Tovaria in Capparaceae^ Raven (1975) has suggested x = 10 or 11

as basic in Capparaceae, which has a range of numbers from n = 17, 16, 14, 12,

11, 10 and 8, while x = 12 (or possibly 14) seems basic in Cruciferae, in which

a wide range of numbers occur. In the remaining famihes of the order, Reseda-

ceae has n = 10, 6, 12, and 11 and Moringaceae n = 14 in the three species

studied. Tovaria appears well placed in this alliance, and its base number of

X = 14 accords well with Moringaceae and falls within the range recorded for

Capparaceae, although n = 14 is unusual in this family, being reported only

in two African genera, Euadenia and Buchholzia. The occurrence of x = 14

in another family of Capparales tends to support Raven's hypothesis of a

tetraploid origin with x = 14 as basic for the order.
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ADDITIONS TO THE PANAMANIAN CONVOLVULACEAE

Since the publication of the Convolvulaceae in the Flora of Panama (Austin,

1975) several collections have been made of taxa new to the country. There has

also been a name change.
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1. Ipomoea ramosissima

ramosissimus

Couvolciihis ramosissimus Poir. in Lam., Encycl. Meth. Suppl. 3: 468. 1813. New name for

C. cymostis Ruiz & Pavon.

1796. TYi
Huanuco, Ruiz ir Pavon (holotype presumably MA, not seen; F, isotype).

These plants iiie similar to Ipomoea trifida (H.B.K.) G. Don with which they

have been confused previously. The flowers are smaller in 7. ramosissima (13-

24 mm long) than in I. trifida (30-40 mm long) and the sepals are shaped dif-

ferently; obovate to elliptic-obovate in the former, ovate in the latter. While 7.

ranwsissima is comparatively common in southern South America, it appears to

be rare in Central America. der

I. quesadana Standley (1940: 99) (Austin-Smith 1609, F, holotype), and in

Guatemala as 7. perplexa L. O. Williams (1970: 193) (BeHzc, Bartlett 12868,

MICIL holotvoe. not seen: F isiotvnr^V

darien: Duke 10217 (MO).

2. Tpomoea indica (Burm. f.) Merrill, Int. Rumph. Herb. Amb. 445. 1917,

should replace the binomial 7. acuminata (Vahl) Roem. & Schult. While
Merrill transferred the epithet correcdy, he did not typify the name. Because
of doubt, various authors (e.g. van Ooststroom, 1953: 465; Verdcourt, 1963:

113) have considered the name suspect. F. R. Fosberg finally unraveled the

cryptic comments in the Burman original and typified the epithet. Ipomoea
indica is based on Convolvulus indicus flore violaceo Besler, Hort. Eyst. Aest.

Ord. 13, fig. 2. 1613 (chosen lectotype by Fosberg, 1976).

3. Maripa lewissi D. Austin, sp. nov.

Frutex scandens', raniis lignosis teretibus glabris. Folia rigicle coriaeea, glabra, breviter
obtuse acuminata(iue, 6-18 cm longa, 2-8 cm lata, petiolo 5-15 mm longo, nervo supra
sulcifonni siibtus prominente. Paniculae terminales, basi foliatae, pyramidales, racbi glabra,
cymis contractis. Sepala coriaeea, interiora 4-5 mm, cxteriora 5-6 mm longa, glabrata. Corolla

1-locularis, 1-spermus, pericarpio coriaceo-lignoso tenui.

16-19

Lianas; stems terete, light to dark grey brown. Leaves with petioles 5-15
mm long; blades glabrous, ovate to oblong-elliptic or ovate-lanceolate, 6-18 cm
long, 2-8 cm wide, the base rounded, the apex acuminate to obtuse-acuminate,

coriaceous, the secondary veins 8-11 pairs. Inflorescences terminal, paniculate-

thyrsiform; bracts triangular to triangular-subulate, 1-1.5 mm long, acute,

persistent at anthesis and in fruit, glabrous. Flowers with the pedicels 3-4 mm
long; sepals broadly ovate, the outer 5-6 mm long, the inner 4-5 mm long,

coriaceous, glabrous or with scattered glandular indument; corolla cylindric-

funnel form, lavender, 10-12 mm long, the lobes rounded; stamens included, the

filaments 6 mm long, inserted 3 mm above the corolla base, the anthers narrowly
ovate, basally sagittate, 2 mm long; ovary conic-oblong, 2 mm long, glabrous, the

style 9 mm long. Fruits ellipsoid, 16-19 mm in diameter, rounded in cross-section,

faintly striate, brown when dry, yellow when living, the calyx loosely appressed

?
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against the fruit base; seeds 1, slightly flattened, oblong to ellipsoid, 12-14 mm
long, 8-10 mm across, tan when dry.

Type: Panama, Panama, El Llano-Carti road, 8 km N of Pan-American

Highway at El Llano, 5 Mar. 1974, Nee ir Warmhrodt 10379 (MO, holotype;

FAU, isotype )

.

The species is named for Walter H. Lewis who turned my attention to the

tropical members of the Convolvulaceae in 1966. These lianas grow between
300-450 m in the Premontane Wet Forest and bloom in March, Fruiting specimens

have been collected between May and December.

This is the only small-flowered (10-12 mm) member of the genus known in

Central America. Maripa panamensis and M. niearaguensis, which are the two
species previously known from the area, have flowers 25-45 mm long. Maripa
lewissii belongs to sect. Maripa, while the other two species in Central America
are members of sect. Mouroucoa (Austin, 1973). All of the other members of

sect. Maripa are known from east of the Andes Mountains.

Additional specimens seen: colon: Santa Rita Ridge, 30 Dec. 1971, Dwyer h Gentry
9341 (MO), 19 Sep. 1971, Gentry 1858 (MO). Panama: El Llano-Carti road, 8^11 km from
Inter-American Highway, 14 Aug. 1975, Mori 7740 (FAU, MO). 9.6 km from Inter-American
Highway, 25 May 1975, Mori ir Kallunki 6375 (MO). 10-12 km from Inter-American High-
way, 31 Oct. 1974, Mori ir Kallunki 2929 (FAU, MO). 7-12 km from Inter-American High-
way, 18 July 1974, Croat 25176 (MO), sax ulas: Inland from airport at Mandinga, 7 Oct.
1966, Duke 8914 (MO).

Key to Panamanian Maripa

a. Flowers 10-12 mm long; fruits 16-19 mm long M. lewisii D. Austin
aa. Flowers 25-45 mm long; fruits 27-40 mm long.

b. Leaves chartaceous to subcoriaceous, reticulate beneath, the veins prominent
below; flowers densely sericeous outside; fruits smooth to slightly striate when
dry _ Af. nicaragucnsis Hemsley

bb. Leaves tliick-coriaceous, rugose beneath, the veins not prominent below; flowers
tomentose outside; fruits strongly striate when dry M. panamensis Hemsley

Key to Maripa sect. Maripa

a. External sepak appressed pubescent outside,

b. Sepals light in color (whitish or yellowish) due to the dense cover of trichomes;
fruits 20-30 mm long, the calyx tightly appressed . M. scandens Aublet

bb. Sepals dark in color (purplish or with traces of white trichomes); fruits 30-35
mm long, the calyx loosely appressed M. paniculata Barb.-Rodr.

aa. External sepals glabrous or with peltate scales outside.

c. Internal sepals appressed dibrachiate-pubescent; all sepals appressed to base of
fruits.

d. Leaves with sunken oil glands above, glabrous below; ovary glabrous
— - -- M. glabra Choisy

dd. Leaves without oil glands but witli peltate scales or glabrous; ovary glabrous
or pubescent.

e. Sepals unequal, the outer 2 shorter; corolla indument balanced di-

brachiate; fruits 27-30 mm long M. densiflora Benth.
ee. Sepals subequal; corolla indument balanced or unbalanced dibrachi-

ate; fruits 25-35 mm long.

f. Corolla indument balanced dibrachiate; fruits 30-35 mm long
M. paniculata Barb.-Rodr.

ff. Corolla indument unbalanced dibrachiate; fruits 25 mm long
- — A/, janusiana D. Austin

1
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cc. Internal sepals glabrous outside or glandular; sepals loosely appressed or spread-

ing in fruit.

g. Flowers 18-20 mm long; fruits 15-16 mm long, subglobose to widely el-

lipsoid, nonapiculate _ __ M, williamsii v. Oost.

gg. Flowers 10-12 mm long; fmits 16-19 mm long, ellipsoid, shortly apiculate

-_ M. lewisii D. Austin

Thanks are due Ron Liesner for pointing out the specimens on which Maripa lewisii is

based and to Marshall Crosby for loaning tlie material.

LiTERATUiiE Cited

Austin, D, F. 1973. The American Erycibeae ( Convolvulaceae ) : Maripa, Dicranosiyles,

and Lysiostylis I. Systematics. Ann. Missouri Bot. Card. 60: 306-412.

. 1975. Convolvulaceae. In R. E. Woodson, Jr. & R. W, Schery, Flora of Panama,
Ann. Missouri Bot. Card. 62: 157-224.

FosBEiic, F. R. 1976. Ipoinoca indica taxonomy; a tangle of Morning Glories. Bot. Not.

129; 35-38.

OosTSTROOM, S. J. VAN. 1953. Couvolvulaccae. In Flora Malesiana, 4: 388-512.

Standley, p. C. 1940. Studies of American plants—X. Publ. Field Mus. Nat. Hist., Bot.

Ser. 22: 65-129.

Veiu>court, B. 1963. Convolvulaceae. In Flora of Tropical East Africa. 161 pp.
Williams, L. O. 1970. Tropical American plant, XI. Fieldiana, Bot. 32: 179-206.

Daniel F. Austin, Department of Biological Scieiices, Florida Atlantic Univer-

sity, Boca Baton, Florida 33431.

» »

TRATTINICKIA ASPERA (BURSERACEAE) REPORTED
NEW FOR SOUTH AMERICA

The Flora of Panama treatment for the Burseraceae by D. M. Porter (Ann.

Missouri Bot. Gard. 57: 5-27. 1970) reported Trattinickia aspera (Standley)

Swart to be endemic to Panama. The species has now been discovered in Colom-

bia based on Garcia-Barriga 3600 from the Commisaria del Putomayo, along the

Mocoa Trail between Mocoa and Puerto Limon at an elevation of 500-600 m. The

report of this species for Colombia is not at all surprising, but it is unusual that

its first report for South America would be based on a collection made near the

Ecuadorian border and on the edge of the Amazonian basin.

Thomas B. Croat, P. A. Schulze Curator of Bolaiiy, Missouri Botanical Garden,

2345 Tower Grove Avenue, St. Louis, Missouri 63110.

A NAME CHANGE IN THE ANTILLEAN SOLANACEAE

Jaltomata antillana (Krug & Urban) D'Arcy, comb. nov.

Saracha antillana Krug & Urban, Notizbl. Konigl. Bot. Gart, Berlin 1: 80. 1895, SYNTYrr.s:

Jamaica, Harris 5109, 5522 (B, if extant, neither seen).
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notes on the separation of Jaltomuta I

J. L. 1973. Restoration of the genus /.

286-288

W. G. D'Arcy, Missouri Botanical Garden, 2345 Tower Grove Avenue, St. Louis,

Missouri 63110.

Second International Congress of

Systematic and Evokitionary Biology

The Second International Congress of Systematic and Evolutionary Biology

(ICSEB-II) will be held at the University of Britisli Columbia, Vancouver, Can-
ada, 17-24 July 1980,

The provisional list of symposia topics include:

1. Arctic Refugia and the Evolution of Arctic Biota

2. Origins and Evolution of the Nortli Pacific Marine Biota

3. Evolution of Reproductive Strategies

4. Evolutionary Epigenetics

5. Evolution of Community Structure

6. Green Algae and Land Plant Origins

7. Macromolecular Mechanisms in Evolution

8. Allozymes and Evolution

9. Coevolution and Foraging Strategy

10. Evolution of Colonizing Species

11. Rare Species and the Maintenance of Gene Pools

12. Paleobiology of the Pacific Rim

Additional symposia may be included.

Sessions for contributed papers and for papers in specialized fields, taxonomic
as well as methodological, will also be organized.

Those interested in receiving an information circular in the spring of 1979,

should write to the following:

Dr. G. G. E. Scudder

Department of Zoology

The University of British Columbia

2075 Wesbrook Mall

Vancouver, B.C. V6T 1W5
Canada.

The previous two issues of the Annals of the Missouri Botanical Garden
were published on the following dates: Vol. 64, No. 4, pp. 657-748 on 14 June
1978; Vol. 65, No. 1 on 12 October 1978.
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FLORA OF PANAMA^

BY Robert E. Woodson, Jr. and Robert W. Schery
AND Collaborators

Part IX

Family 175. GESNERIACEAE^*

Laurence E. Skog*^

Epiphytic or terrestrial herbs, subshnihs, shrubs, sn^all trees, or vines, some-

times arising from tubers, or scaly rhizomes, or stolons; stems herbaceous, fleshy,

suffrutescent to woody, erect, ascending, pendent, or scandcnt, simple or

branched, usually pubescent at least toward the apex. Leaves opposite, rarely

whorled or alternate, equal to strongly vmequal, simple, entire to variously

toothed, membranous, fleshy, or coriaceous; petioles usually present. Inflores-

cences axillary or terminal, the flowers solitaiy or in modified cymes or racemes,

occasionally fasciculate. Flowers perfect; usually zygomorphic, rarely nearly

actinomorphic; the floral tube composed of the combined adnate bases of the

calyx, the corolla, and the stamens, short or long, in some genera surrounding

and adnate to the inferior ovary; calyx of 4-5 lobes, free or ccmnate at the base,

equal or vmequal, green or colored, entire or variously toothed; corolla variously

^Assisted by National Science Foundation Grant DEB 77-04300 (W. G. D'Arcy, principal

investigator).
~ Curators of se\ oral herbaria have made available their collections of Gesneriaccae for

study in preparation of this treatment: A, BH, DUKE, F, FSU, GH, K, LE, MICH, MO, NA,
NY, OS, PH, PMA, SCZ, US, USF, and the private herbarium of Clyde Reed, REED. Dr.

Robert Dressier, Smitlisonian Tropical Research Institute, kindly supplied fragments from col-

lections of plants which had formed the basis of species described elsewhere. These fragments

are designated as "Dressier coll." I thank all who helped in preparation of this treatment.
^ Department of Botany, Smithsonian Institution, Washington, D.C. 20560.
• After this paper was in proof species of Panamanian Gesneriaccae were published by

H. Wiehler in two papers: The Genera Episcla, Ahohia, Naatilocalyx, and Paradnjmonia

(Gesneriaccae). Selbcyana 5: 11-60. 1978; and Miscellaneous transfers and new species of

Neotropical Gesneriaccae. Selbcyana 5: 61-93. 1978. Reference to these papers is made in

footnotes bearing an asterisk (*).

0026-6493/78. 0783-0998/20.85;'0
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colored, with a short or long tube of 5 connate petals, often oblique in the

calyx, often gibbous to saccate at the base, cylindric, ventricose, or anipliate

above, the limb of 4 or 5 equal or unequal lobes, sometimes bilabiate, erect or

spreading to reflexed; stamens 4 (Panama), with or without a staminode, or 5,

included or exserted, usually didynamous, the filaments adnate to the base of

the corolla tube, usually coiling or retracting after pollen shedding, tlie anthers

variously shaped, coherent at first, dehiscing by pores or longitudinal slits; disc

absent, or if present, annular or of 1-5 separate or connate nectariferous glands;

ovary superior to inferior, 1-celled or rarely 2-celled, the 2 placentas parietal,

the style usually elongating as the stamens retract, simple, the stigma usually

bilobed or stomatomorphic (mouth-shaped). Fruit a berry or a dry or fleshy

capsule, 2- or 4-valved; seeds numerous, more or less fusiform or oblong, very

small, usually striate or otherwise variously marked.

Tlie approximately 120 genera with an estimated 2,000 species of the Gesneri-

aceae are distributed throughout the world in tropical areas, rarely reaching into

warm temperate regions. Many of the species are in cultivation as pot plants

in temperate areas, prized for their flowers, particularly the African violet and

the florist's gloxinia. From Panama have come into cultivation many species

of Columnca and other genera. Other than in horticulture the family has little

economic value.

The Gesneriaceae are divided into 2 subfamilies, the Cyrtandroideae, found

primarily in the Old World, and the Gesncrioideae, almost exclusively found nat-

urally in the New World tropics. Morphologically, the 2 subfamilies are distin-

guished on characters of cotyledon development (Burtt, 1963).

The flowers are animal pollinated, either by bees, birds, particularly hum-

mingbirds, butterflies, moths, and bats. The epiphytic habit is common in the

Gesneriaceae allowing flying animals to visit for pollen and nectar, and for seed

dispersal, although some species may have seeds dispersed by water or wind.

Twenty-seven genera and 147 species occur in Panama, one of the most

concentrated areas of distribution for tlie Gesneriaceae. Many of the genera and

species occur also in Costa Rica and Colombia, or even farther north through

Central America or south througli the South American continent.

It was with considerable reluctance that this treatment was undertaken.

Several botanists, including the late Conrad V. Morton, had begun the work in

the past but, for one reason or another, it was not completed. Because of the

urgency of the impending deadline for the completion of the Flora of Panama,

the Missouri Botanical Garden wished to have, if possible, the treatment pro-

duced in a short time by someone familiar with the Gesneriaceae. Subsequently,

the present author was asked to produce a treatment, as the most recent attempt

by Hans Wichler (Selby Botanical Gardens) could not be completed within

the projected schedule. Only with the assurances of cooperation and support was

the work begun.

It will be seen that some of the recently described species from Panama are

known only from the original descriptions as the types deposited at SEL were

not available for study. In a few cases additional material attributable to those

new taxa was seen and allowed the species to be better known.
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Several new iipecies had been discovered and annotated with herbarium

names by Wiehler. It was hox>ed tliat these as yet unpublislicd names would be

validated before the completion of this treatment of the Gesneiiaceae. Rather

than use unpublished names or take away credit for identifying the species as

new, I have provided a description for the new but as yet unpublished species in

the genera Cremosperjrui^ Dnjmonia, and Paradnjmonia, but have given them

only a letter designation (e.g. Cremosperma species A). It is hoped that these

species will soon be supplied with valid names.
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Bot. Card. Edinburgli 25: 221-229.

!;ers, O. M. 1954. Some chromosome counts in the Gesncriaceae. Baileya

14-18

Skog, L. E. 1976. A study of the tril)e Gesnericae, with a revision of Gesneria

(Gesncriaceae: Gesnerioideae). Smithsonian Contr. Bot. 29: 1-182, 86 fig.

Standley, P. C. 1926. Gesncriaceae in Trees and Shrubs of Mexico. Contr.
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Missouri Botanical Garden.

-. 1972. Chromosome numbers in some American Gesncriaceae. Baileya

18: 118-120.
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Wilson, C. L. 1974. Floral anatomy in Gesncriaceae II. Gesnerioideae. Bot.
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a. Inflorescences terminal, rarely flowers in axils also, flowers in racemes; plants

terr(»strial from sealy rliiz<mies, or tnbers, dying back to gronnd after flowering; ovary

half to fully inferior, seldom nearly superior; fruit a dry capsule.

b. Leaves in a rosette, silver or white spotted above. ._ — 14. KocUikcria

bb. Leaves cauline, not silver or white spotted above.

c. Corollas red, not white or bluish; lea\'es sometimes whorled.

d. Plants arising from tubers; ovary nearly superior; upper corolla lobes

much longer than the other three, limb distinctly bilabiate .

_ 26. Sinniu^ia

dd. Plants arising from scaly rhizomes; ovary % inferior; upper

corolla lobes barely longer than the other, limb nearly regular

— - 15. Kohleria

cc. Corollas not red, but white to cream, bluish or purplish; leaves not whorled.

e. Tube of the corolla funnelform; disc glands 2-5 obvious; plants

slender, seldom more than 25 cm tall 9. Diastema

ee. Tube of tlie corolla campanulate; disc glands lacking or very much
reduced; plants often coarse, larger than 25 cm tall.

f. Leaves acute to cordate, and not olilique at the base, often smooth

above; floral tube grooved; corolla blue to lavender with a

purple spot on the lower inside, rarely white - — 13. Gloxinia

ff. Lea\'es oblique at the base, often areolate above; floral tube

not groo\'cd; corolla usually white with a yellow area within,

occasionally with bluisli limb or all blue 16. Monoptjle

aa. Inflorescences axillary, not terminal, flowers in cymes or modified cymes, sometimes

congested or solitary; plants usually lacking modified underground stems, or with

scaly rhizomes, or rarel>' tubers, terrestrial or epiphytic; ovaiy inferior to superior;

fruit a berry or a diy or fleshy capsule.

g. Plants producing stolons, terrestrial low herbs; fruit a fleshy capsule; flowers

solitary, rarely more, corollas white to blue or red 11. Episcia

gg. Plants lacking stolons, terrestrial or epiphytic, of \arious habit; fruit a berry or

a dry or fleshy capsule; flowers of various numbers, corollas variously colored,

h. Corollas subactiuomorphic, usually white, rarely bluish or pinkish; plants

low terrestrial herbs.

i. Plants arising from scaly rhizomes; stem obvious; ovary half-in-

ferior _ - - __ — 23. Phinaca

ii. Plants lacking underground stems, acaulescent with the lea\es closely

appressed to the ground, or with a vevy short stem; ovary superior

.— 18. Napcantlius
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hh. Corollas zygomorphic, tube usually elongate, corollas usually red, but

occasionally white, purplish, greenish, orange or pink; plants terrestrial or

epiphytic herbs, subshrubs, shrubs, or small trees.

j. Ovary half to fully inferior.

k. Low terrestrial herbs; plants from scaly rhizomes.

k'. Disc annular, entire 1. Achirnenes

k". Disc of 5 separate glands, rarely 2 or 3 connate 9. Diastema

kk. Large shrubs, epiphytes or small trees; plants lacking under-

ground stems (or rarely occurring in Capanca).
I. Corollas campanulate, pale green to greenish-white, with

purple spots; plants usually epiphytic and scandent, seldom

terrestrial - _.. 4. Capanca
II. Corollas slender, ventricose or gradually broader from the

base, red; plants terrestrial, erect.

m. Calyx tube elongate above the ovary; corollas 5.5-7.0

cm long; small trees „- 27. SoJenophora

mm. Calyx tube very short above the ovary; corollas 4 cm
or less long; shrubs 17. Moussonia

jj. Ov^ary nearly to fully superior.

n. Leaves truly alternate, terrestrial plants _— 24. Rcldia

nn. Leaves opposite, sometimes strongly unequal and the smaller

leaf in a pair bract-like or caducous; terrestrial or epiphytic

plants.

o. Plants from tubers, terrestrial; stems succulent; leaves op-

posite and equal; calyx lobes red or green, all connate

nearly to apex 5. Chrysothemis

oo. Plants lacking tubers, rarely with any imderground stem,

terrestrial or epiphytic; stems occasionally succulent, more
commonly herbaceous to woody; leaves opposite, but often

unequal; calyx lobes red or green, but not all connate to

the apex.

p. Plants terrestrial or at the base of trees; disc annular,

somewhat lobed, or unlobed, or rarely reduced to a

single posterior gland ( GasterantJius dressleri

)

, but

then the plants very short with leaves appressed to

ground; inflorescences bractless.

q. Stems \ery short, to 15 cm tall; corolla narrowly

funnelform, less than 1.3 cm long; leaves less

than 6.6 cm long, membranous; fiiiit a cap-

sule - — - 8. Cremosperma

qq. Stems usually much taller than 15 cm; corollas

tubular, \'entricose or subcampanulate, usually

more than 1.3 cm long; leaves usually much
more than 7 em long; membranous to coriaceous;

fruit a berry or capsule.

r. Fruit a berry; disc annular to semiannular;

corollas usually tubular, rarely subcampanu-
late, spur not prominent 3. Besleria

rr. Fruit a capsule; disc .semiannular, with a

posterior thickening, or reduced to a single

gland; corollas usually subcampanulate, am-
pliate, and with a prominent spur _.

12. Gasteranthtis

pp. Plants epiphytic or terrestrial; disc usually reduced to

a single posterior gland or 2-5 separate glands; in-

florescences rarely lacking bracts, but bracts sometimes
caducous.

s. Anthers dehiscing by pores; corollas spurred;

usually epiphytic, but sometimes terrestrial in

large-leaved taxa in Drymonia; fruit a berry or

fleshy capsule.
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t. Leaves aKva>^s glabrous, 6 cm long or loss;

plants all epiphytic, often on ant nests;

corollas waxy, with pink or red areas; bracts

small, green - 6. Codonanthe

tt. Leaves pul)escent or glabrous, usually much
longer than 6 cm long; plants epiphytic or

terrestrial; corollas variously colored from
andwhite large

ss.

n.

v.

w.

WW.

vv.

to pvuple; bracts often

colored 10. Dnjmonia

Anthers dehiscing by longitudinal slits; corollas

spurred or not; epiphytic or terrestrial; fruit a

berry or a dry or fleshy capsule.

Fruit a beriy; plants epiphjiic, rarely ter-

restrial.

Flowers congested in the leaf axils;

plants epiphytic; stems erect or as-

cending; leaves nearly equal in a pair;

corollas white suffused with pink or

red, or red on the upper side.

Fmit apically pointed; corolla

tubular, inflated, white and red,

or pink flushed . 21. Ocrsicdina

Fruit globose or compressed; co-

rolla broadly funnelform, some-

what bilabiate, lower side and

lower 3 lobes white, upper 2

lobes reddish _ 25. Rufodorsia

Flowers not congested in the leaf axils;

plants mainly epiphytic, seldom terres-

trial; stems often pendent, but some-

times erect or ascending; leaves equal

to very unequal in a pair; corolla

usually red or yellow with variously

colored lines or spots (white with pink

or brown spots in Neomortonia).

X. Inflorescences lacking bracts,

1-flowered; corolla broadly funnel-

form, the lower lobe ncail>' erect,

the others patent, margin laciniate;

plants pendent; leaves 1.8 cm long

or less, blades nearly equal in a

pair; disc reduced to a single dor-

sal gland 20. Ncomodonla

XX. Inflorescences bearing bracts, al-

though sometimes caducous, 1-

few flo^^'ered; corolla varioirsly

shaped, but lower lobe erect if

the other lobes erect, usually re-

flexed, lobes rarely patent, jnar-

gin entire to erose; plants erect to

pendent, leaves usually nmch
longer than 1.8 cm, blades in a

pair e(iTial to strongly unequal;

disc of 1-5 glands 7. Cohnimca

uu. Fruit a dry or fleshy capsule; plants usually

terrestrial, but rarely epiph>tic, except in

Faradnnnonia.

y Corolla white to

lines

yellow \\W\\ purple

reddish or allrarelyor spots,

purple; red or yellow, tube densely

puberulent, hirsute or white sericeous.
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lobes very short; leaves elliptic, oblong,

ovate or obovate 2. Alloplectus

yy. Corolla v^^hite to yellow with purple

lines or spots, rarely reddish or all

purple; tube sparsely pubescent or vil-

lous; lobes elongate; leaves usually

elongate lanceolate.

z. Stem often very short, much ex-

ceeded by the elongate lanceolate

leaves; flowers densely congested

in the leaf axils ( except long-

pedunculate in Paradrymonia pc-

clunculata), corollas white or yel-

low to purplish, with red or purple

lines; plants usually epiphytic

__ _— ___ 22. Paradrymonia

zz. Stem usually longer tlian the

leaves; flowers not congested, co-

rollas white or cream, occasionally

with pink lines; plants terrestrial

__- 19. NautiJocalyx

1. ACIIIMENES

Achimenes Pers,, Syn. PI. 2; 164. 1806^ noni, cons, against Achimenes P.

Browne, type: A. coccinea (Scop.) Pers. = A. erecta (Lam.) H. P. Fuchs.

Trevirana Willd., Enum. PL Hort. Berol. 637. 1809. type: T. coccinea ( Scop. ) Willd.

Achimenes erecta (Lam.) H. P. Fuchs.

Locheria Kegel, Flora 31: 251. 1848. lectotyi'E: L. hirsnta (Lindl.) Kegel = Achimenes
skinneri Lindl.

Guthnickia Kegel, Flora 32: 179. 1849. type: G. mimuliflora Kegel = Acliimenes antirrhina

(DC.) Morton.

Dicytia Kegel, Flora 32: 181. 1849. type: D. ivarszewicziana Kegel = Achimenes tvarszcwic-

^iana (Kegel) H. E. Moore.

Eiimolpe Decne. in Jacq. & Herincq, Man. Gen. Pi. 2: 575. 1849. type: E. jimhriata Decne.
Achimenes glabrata (Zucc. ) Fritsch.

Sclieeria Seem., Bot. Mag. 79; tab, 4743. 1853. type: S. mcxicana Seem. = Achimenes
mexicana (Seem.) Benth. & Hook. f. ex Fritsch.

Plectopoma Hanst., Linnaea 26: 201, 1854. type: P. fimhriatum Hanst. = Achimenes
glabrata (Zucc.) Fritsch.

Perennial, terrestrial herbs from underground scaly rhizomes; stems erect

to decumbent, seldom elongate, usually pubescent to pilose, unbranched. Leaves

opposite or 3 in a whorl, nearly equal to very unequal in a pair, membranous,

variously toothed; petioles short. Inflorescerices axillary, of single flowers or of 2

or more in a short cyme. Flowers often showy; floral tube turbinate; calyx

of 5 free, entire lobes; corolla erect or oblique in the calyx, either tubular with a

flat spreading limb, or obliquely funnelform, often swollen or spurred on the

upper side at the base, the 5-lobed limb nearly regular to 2-lipped, lobes broad,

spreading or nearly erect, entire to fringed, the lower 3 lobes usually larger;

stamens 4, included, didynamous, the filaments adnate to the base of the corolla

tube, slender, the anthers oblong or quadrate, united apically; disc annular, cup-

like, entire; ovary % to completely inferior, 1-ccllcd with 2 parietal placentas, the

style curved, the stigma bilobed, stomatomorphic or cupulate. Fruit a bivalved

capsule, the apex conic.
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rncne

J

J

Achimeries has been in cultivation for 200 years, introduced to England from

Plants are easily propagated and grown for their showy flowers. Most of the

known species are available commercially along with many cultivars.

At least three species occur in Panama. Achimetws erecta (Lam.) II. P. Fuchs

is reported by many sources as occurring in Panama, but no authentic specimens

of the species have been seen. Achiinenes erecta differs from the red-flowered

A. peduncuJala by having a corolla erect in the calyx, from the blue-flowered

A. longiflora by having a reddisli corolla only up to 2.5 cm long, and from the

white-flowered A. Candida by color and the nearly cylindric corolla.

The origin of the generic name Achimeties is unknown. The first user of

the name, Patrick Browne, gave no explanation. Later authors have attempted,

without success, to discover its derivation.

Literature:

Arnold, P. 1969. The Gesncriad Register: Achimenes. American Gloxinia and

Gesncriad Society. 40 pp.

Morton, C. V. 1962. The Species of Achimeiies, Section Dicyrta, Baileya 10:

147-154.

a. Corolla white with red spots; stems glahrous; stigma stomatomoiphic _ 1. A. Candida

aa. Corolla red, orange, or bhic to purple; stems villous or pilose; stigma bilobed.

b. Corolla erect in the calyx, blue to purple, not spurred 2. A. longiflora

bb. Corolla oblique in the calyx, red and spotted, short spurred at base __„

3. A. pcdunctdata

1. Achimenes Candida Lindl.,
J.

Hort. Soc. London 3: 317. 1848. type: Gnate-

niala, Skinner (not seen).

Trcvirana Candida (Lindl.) Decne., ex van Iloutte, Fl. Serres Jard. Eur. 4: iah. 420, 1848.

Diastema gracilis Regel, Flora 32: 180. 1849. typk; Guatemala, Warscewicz (not seen).

Dicyrta Candida (Lindl.) Ilanst,, Linnaea 27: 715. 1856.

Kohlcria saxicola T. S. Brandeg., Univ. Calif. Publ. Bot. 6: 66. 1914. type: Finea Mexiquito,

Chiapas^ Mexico, Purpus 6853 (MO, US, isotypes).

Achinicncs saxicola (T. S. Brandeg.) Morton, Bull. Misc. Inform. 1936: 14. 1936.

Ilerhs; stvxws slender, ereet or ascending, 6-50 cm tall, 1-2 mm iti diam.,

green or reddish, nearly glabrous. Leaves very unequal, the larger more than

4 times the size of the smaller, membranous, ovate to elliptic, often falcate, the

larger 3.4-10.2 cm long, 0.9-3.7 cm wide, the smaller 0.5-4.8 cm long, 0.2-2.0

cm wide, the apex acuminate, the base oblique, acute to cuneate, the margin

coarsely serrate, the upper surface light green, sparsely villous, the lower surface

lighter green to whitish, villous especially (m the veins; petioles 0.3-1.1 cm long,

pilose on upper surface. Inflorescences cymose, few flowered; peduncles short

or obsolete; bracts minute; pedicels ca. 1 cm long; floral tube 1-2 mm long,

sparsi^ly villous; calyx lobes spreading, linear lanceolate, 2-4 mm long; corolla

1.5-2.5 cm long, the tube erect in calyx, swollen at the base, not spurred, curved

toward the mouth, flattened top and bottom, white outside with reddish spots,

inside yellowish with red spots or purple veins, nearly glabrous, the limb ca.
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12-18 mm wide, the lobes white, undulate, nearly entire; filaments glabrous;

disc lobed; ovary apex pilose, the style white, nearly glabrous, the stigma

stomatomorphic. Capsule narrowly obconic, ca. 5 mm long, the base surrounded

by the floral tube, the apex conic and canned, surrounded by the persistent calyx

lobes, sparsely villous, green to brown; seeds fusiform, striate, twisted, ca. 0.25

mm long, dark reddish brown. Chromosomes n = 11 (Lee & Grear, 1963).

This species is found in Mexico, Guatemala, Costa Rica, and in the province

of Chiriqui in Panama where it is rare. Where it has been located near Boquete,

it grows in gravel. Because fmit and seeds were not seen on Panamanian ma-

terial, part of the above description was taken from Reko 3481e (US) from

Mexico.

CHiiugui: 1 mi SW of Boquete, 4000 ft, Allen 4724 (MO, US). Boquete (Salta), 4000 ft,

Davidson 844 (VS): 1200-1500 m. Woodson i^ Scheru 764 (MO, US).

2, Achimenes longiflora DC. Prodr. 7: 536. 1839. tyi'e: "Peru, Pavon [Mex-

ico, Sesse & Mociilo] (G-DC, holotype; US, photo).—Fig. 1.

Achimenes pauciflora Oerst., Cent. Gesn. 17. 1858. type: Mt. Aguacate, Costa Rica, Oersted

(C, type; US, photo).

A. longiflora var. margaritae Klotzsch ex Hanst., Linnaea 28: 708, 1858. type: Volcan

Chiriqui, Panama, Warseewicz (not seen).
**T-^ T» »>

Gesneria longiflora Sesse & Mocino, PI. Nov, Hisp., ed. 1, 97. 1889. type: Peru, Pavon

[Mexico, Sesse 6- Mocino] (G-DC, holotype; US, photo).

Herb; stems erect or ascending, 10-40 cm tall, 2-3 mm in diam., green or

reddish, villous; branches few. Leaves opposite or 3 at a node, nearly equal in a

pair, lanceolate to ovate, 1,9-5.9 cm long, 0.8-2.7 cm wide, the apex acute, the

base cuneate to acute, the margin serrate, green above and villous, below pale

green or more usually reddish between the veins; petioles short. Inflorescences

of single axillary flowers; pedicels ca. 0.5 cm long, densely pilose. Flowers

showy; floral tube 2-5 mm long, densely pilose; calyx lobes linear lanceolate,

7-12 mm long, glabrescent, long ciliate; corolla blue or lavender (Panama),

erect in the calyx, lacking a spur, the tul)e narrow, 3.5-6.5 cm long, ca. 0.5 cm
wide at the base, spotted or lined, glabrous, the limb oblique, broad, flat, 3.9-6.5

cm wide, nearly regular, the lobes entire; stamens included, nearly equalling

the corolhi tube, the filaments adnate to the base of the corolla tube, glabrous;

style puberulous, the stigma 2-lobed. Fruits and seeds not seen on Panama

material. Chromosomes n — 11 (Eberle, 1956),

Achimenes longiflora is the most common and widespread of species of

Achimenes in Central America, known from Mexico to Panama. It is also con-

sidered one of the most attractive because of its large flowers. Numerous vari-

eties have been named from wild material because of its variable form. Out-

side Panama the flowers vary from white to purple, with yellow or red markings.

The species is also common in cultivation and many cultivars are or were a\^ail-

able.

In Panama plants may be found in wet areas in forests, on shaded banks

near streams, and on rock outcrops. It occurs in the provinces of Chiriqui,

Code, Los Santos, and Panama.



792 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

Fi(;UHE 1. Achimcncs longiflom DC. Habit (X%o). [After Lutctjn 1573 (MO).]
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CHiRiQui: 5 mi S of Boquete, 3000 ft, Allen 4698 (MO). Cerro Colorado, ca. 50 km N of

San Felix, near mining camp, 750-800 m, Dressier 5130 (PMA). Boquete, Llanos Francia,

3300 ft. Stern et al. 1202 (MO). Boquete, 1200-1500 m, Woodson b Schery 737 (MO).

cocle: EI Valla, 800-1000 m, Allen 109 (MO), 744 (MO, NY). Hills S of El Valle de Anton,

650 m, Allen 2746 (US). El Valle, Dwyer 1846 (MO). Km 21 on road to El Valle,

Gentry 5614 (MO, SCZ). Western slope and summit of Cerro Valle Chiquito, 700-800 ni,

Seibert 496 (K, MO, NY, US). Between Las Margaritas and El Valle, Woodson et al. 1731

(MO, NA, NY, US). LOS santos: Rio Tonosi ca. 9 mi N of Tonosi where the bridge crosses

towards Guaniquito, Luteyn 6- Foster 1383 (DUKE), panama: Rio Teta E of San Carlos

where it passes under Highway 1, Lutetjn 1573 (F, DUKE, MICH, MO). Rio Mar, Tyson et al.

2297 (SCZ).

3. Achimenes pedunculata Bcntli., PI. Hartw. 78. 1841. type: Santa Maria,

Guatemala, Uartweg 546 (K, holotype; P, isotype, US, photo).

Locheria pedunculata (Benth.) Regel, Flora 31: 252. 1818.

Herbs; stems erect, 0.4-1.0 m tall, ca. 5 mm in diam., green or reddish to

purple especially near the nodes, pilose to glabrate, internodes elongate, to ca.

20 cm long; scaly propagulcs occasional in leaf axils. Leaves opposite, nearly

equal in a pair, ovate or broadly elliptic, 5.5-13.2 cm long, 3.6-9.8 cm wide,

cuspidate acuminate at the apex, the base rounded to cordate, often oblique,

the margin sharply serrate, dark green and sparsely villous to scabrous above,

below light green, puberulcnt; petioles elongate, 0.5-6.5 cm long, reddish on the

upper side, pilose. Inflorescences in the upper leaf axils, cymose or racemose,

longer than the subtending leaves; peduncles when present up to 10.5 cm long,

near

propagulcs in axils; pedicels 1-8 cm long, puberulcnt. Flowers 1 to several,

showy; floral tube 3 mm long, scabrous or puberulous; calyx lobes narrowly

triangular to oblong or ovate, 3-6 mm long, green, scabrous puberulous, entire,

not cihate; corolla red, scarlet, orange red, or orange or yellow on the underside,

red spotted, the tube short-spiured, oblique in the calyx, gradually ampliate

above from the narrow base, 2.5-3.5 cm long, ca. 0.5 cm wide at the base, to

ca. 1 cm above, sparsely glaudular-pubescent outside, inside yellow, red

spotted, the limb regular, the lobes spreading, rounded, entire, red orange or

yellow with red lines; stamens included, the filaments curved, adnate to the

base of the corolla, pilose; style pilose, the stigma bilobed. Fruits and seeds not

seen in Panama material. Chromosomes 2n = 34 (Fussell, 1958).

This species is rare in Panama, known from a single collection from Chiriqui

province, but otherwise it has been collected from southern Mexico to Colombia.

pedunculata is distinctive because of its long-pedunculate in-imenes

florescences and tall habit.

cmmQui: Las Lagunas, 12 km SE of Volcan, 1300 m, Dressier 5155 (MO, PMA, US).

2. ALLOPLECTUS

Alloplectus Mart., Nov. Gen. 3: 53. 1829. type: A. sparsiflorus Mart., con-

served name and type (see below).

Crantzia Scop., Intr. 173. 1777. type: Bcsleria cristata L. — Alloplectus cristatus (L.) Mart.

Lophia Desv., in Hamilton, Prodr. Pi. Indiae Occid. 47. 1825, illegitimate name for Crantzia

Scop. TYPE: L. Phoenicia Desv. ex Hamilton, illegitimate name for Besleria cristata L.

= Alloplectus cristatus ( L. ) Mart.
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LophaUx Rafin., Sylva Tell. 70. 1838. type: L. hicohr Rafin., illegitimate name for Bcslcria
cristata L. — AUoplectus crustatus (L.) Mart.

Ucintzia Karst., Auswahl. Gewachse Venezuela 34. 1848. type: H, tigrina Karst. = AUoplec-
tus tigrinus (Karst.) Hanst.

CJossoloma Ilanst., Linnaea 26: 191, 208, 209. 1854. type: G. ictragona Ilanst. = AUoplec-
tus tetragonus (Hanst.) Hanst.

Prionoplcctus Oerst., Cent. Gesn. 45. 1858. lectotype: Priorioplcctus cristatus (L.) Oerst.
AUoplectus cmtatus (L.) Mart.

Sliruhs or coarse herbsy terrestrial or epiphytic; roots fibrous; stems erect or

clambering, quadrangular. Leaves opposite, usually equal in a pair, often long

petiolate, elliptic to ovate or oblanceolatc, entire to serrate. Flowers 1 to few
in fascicles, axillary, bracteate, the peduncles not evident; calyx usually colored

or green, the 5 lobes nearly free, often broad, entire to strongly serrate, pubescent
to pilose; corolla tubular, yellow or red, oblique in the calyx, constricted or not

in the throat, or laterally compressed, gibbous at the base with a spur, often

ventricose below the mouth, the 5 lobes of the limb usually small; stamens 4,

not exserted, the filaments adnate to the base of the corolla tube, the anthers

often transversely oblong, coherent or becoming free, dihiscing by longitudinal

slits; disc gland large, sometimes 2-lobcd; ovary superior, the apex pilose, the

style inchuled. Fruit a fleshy bivalved capsule surrounded by the persistent

calyx; seeds numerous, striate.

Allopleetus is a geiuis of abont 60 species distributed mainly in northern

South America. The plants usually occur in rain or cloud fort^sts as terrestrials

or cpipliytes, and appear quite commonly at forest margins.

A few species are cultivated, but are not particularly ornamental.

When Oersted described Prionoplectus in 1858, he included 3 species, and did

not single out one as a type species. Of the two combinations Oersted made in

the genus, Prionoplectus cri,status (L.) Oerst. is here selected as the lectotype

for the genus.

In the original publication of AUoplectus Martins included several species.

One of these, A. sparsiflorus, was chosen to Icctotypify the genus when AU
loplectus was included in the list of conserved names in the International Code
of Botanical Nomenclature. More recently Wiehler (1972) included AUoplectus
sparsiflorus in the genus Nematanthus Schrader as a synonym of N. hirtellus

(Schott) Wiehler on the basis of leaf characters and cytology. Thus it might
apjpear that AUoplectus and Nematanthus are synonymous which they arc not
Nematanthus, which was described in 1821, is a distinct genus occurring in south-

eastern Brasil and is not known in Panama. When a new lectotypification is

made for AUoplectus the distinctiveness of the two genera will be clarified.

The generic name is deri\ed from the Creek words for "other" and *'fold,"

and refers to the often recurved calyx lobe margins.

Literature:

Morley, B. D. 1974. A Revision of the Caribbean species in the genera
Columnea L. and AUoplectus Mart. (Gesneriaceae). Proc. Roy. Irish Acad.
74(B) 24: 411-438.

Morton, C. V, 1944. Taxonomic studies of tropical American plants. Contr.

U.S. Natl. Herb. 29: 1-19.
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Stearn, W. T, 1969. The Jamaican species of Cohimnea and AUoplectus. Bull.

Brit Mus. Nat. Hist. (Bot.) 4: 181-236.

Wichler, H. 1971 [1972]. Name changes for some American Gcsneriaceae in

cultivation, Baileya 18: 133-137.

'. 1973. One hundred transfers from AlJoplectus and Columnea (Gcs-

neriaceae). Phytologia 27: 309-329.

a. Leaves entire, glabrous above; calyx lobes crenulate to entire, 3-7 mm long, 2-3 mm
wide; corolla 1.2-2.1 cm long 5. A. pijcnosuzyfj,ius

aa. Leaves denticulate, serrate or serrulate, pilose, pilosulus, or strigillose above; calyx

lobes strongly serrate, dentate, or fimbriate, at least toward apex, 0.8-3.5 cm long,

5 mm or more broad, usually longer and much wider,

b. Stem epidermis peeling off in scales : leaves strongly veined below; corolla

constricted at limb, 1.5-2.3 cm long 2, A. ichthyoderma

bb. Stem epidermis not peeling off in scales; leaves strongly veined or not; if

corolla constricted at limb, then leax'cs not strongl>- veined below.

c. Corolla constricted at liml), to 3.0 cm long; internodes red spotted.

d. Calyx lobes sernilate, 8—10 mm long; corollas to 1.2 cm long,

puberulent; ovary puberulent 1. A. ambonensis

dd. Calyx lobes fimbriate, to 2 cm long; corollas to 2.9 cm long, densely

pilose; ovary densely pilose 3, A. medusaeus
cc. Corolla ampliate toward limb, 3.5-5.0 cm long; internodes not red spott(^d.

e. Calyx lobes broadly orbicular ovate, more than 10 mm wide; leaf

bases cuneate to narrowly acute 6. A. tetra^onus

ee. Calyx lobes oblong, 10 mm wide or less; leaf blades acute, bases

rounded, or truncate _ .— —- 4. A. panamcnsis

1. Alloplectus ambonensis L. Skog.^ type: Panama, Folsom et ah 4774 (US,

holotype; MO, US, isotypes).

Terrestrial subshruhs; stems quadrangular, erect to 1.7 m tall, 1 cm or more

thick, above puberulent near the apex, below red spotted and glabrescent, some-

what scaly or appearing so from the red spots, the internodes often elongated

to 12 cm long; unbranched. Leaves nearly equal in a pair; blades broadly

elliptic, occasionally falcate, 12-20 cm long, 6-12 cm wide, membranous, the

apex acute to acuminate, the base acute to cuneate, crenulate or denticulate,

above dark green, glabrous, below green to puiplish, strigillose, the veins

prominent, the petioles 5-8 cm long, 1-2 mm thick, red spotted, strigillose.

Inflorescences axillary, cymose, several flowers in a group; peduncles commonly
short or nearly lacking, 1-3 mm long; bracts lanceolate, ca, 8 mm long, reddish,

strigillose; pedicels 1-2 cm long, elongating in fruit, red spotted, strigillose.

Flowers with the floral tube costate, strigillose; calyx tube ca. 5 mm long, the

lobes ovate, 8-10 mm long, 8 mm wide, the tube appearing cordate at the base,

the apex acute, variously toothed, outside yellow green at the base to orange red

at the apex and the margin, or rarely all green, strigillose, inside sparsely

pubescent; corolla yellow or cream colored, the tube oblique in the calyx, funnel-

form to urceolate, the base ca. 6 mm in diam., ampliate and ventricose on lower

side at middle to 1.2 cm, then constricted at the throat to 6 mm, outside

puberulent, the inside glabrous, the limb oblique, the lobes nearly equal, repcnit,

ca. 1.5 mm long, 4-5 mm wide; stamens included, the filaments curved, adnate

* Alloplectus atnhonensis L. Skog, sp. nov. Alloplectus ichthyoderma Hanst. affinis, differt

caulibus maculatis epidermide squamas sinuilantil)us, fructibus alius glabris et corollis puberulis.
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to the base of the corolla tube for 2-5 mm, free part 5-8 mm long, white, glabrous,

the anthers oblong, 3-4 mm long, 2-3 mm wide, the locules parallel; disc reduced

to a bilobed posterior gland; ovary ovoid, 3 mm long, puberulent, the style

curved above, 1 cm long, white, the stigma stomatomorphic, papillate. Fruit

broadly globose, 5 mm long, 5-6 mm in diam., white, glabrous, weakly dehiscent

in 2 valves; seeds fusiform, 0.5-1.0 mm long, obliquely striate, dark reddish

brown, each attached to a white funicle.

This species of AUopJectus is found in nearly the same habitats as A. icJuhyo-

derma in the Province of Chiriqui, and it greatly resembles that species in in-

florescence structure, leaf form, habit, and in the red stem spots whicli mimic

the scaly pattern in A. iclithijoderma. The species described here differs in the

glabroas white fruit and in liaving a puberulent rather than a sericeous corolla.

Another species to which this species is similar in habit is Paradrymonia mcta-

morpJwphyUa (J. D. Smith) Wielih However, P. metamorphophyUa differs in

having a much more congested inflorescence, laciniate calyx lobes, sericeous

upper leaf surfaces, and often very unequal leaf pairs.

iiOc:As DEL Toiio: Robalo Trail, N slopes of Cerro Horqueta, 6000-7000 ft, Allen 4f)76

(MO). cimuQui: Cerro Colorado, ca. 50 km N of San Felix, 1400 m, Dressier 5095 (PMA).
Trocha 3 de Novicmbre, between Alto de Cuayabo and Paso de la Zorra, 1400-1600 m,
Dressier 5470 (PMA). Road along ridge [Cerro Colorado] last stream before rising to antenna,

1650 m, Foho7n et al. 4774 (MO, US). Cerro Colorado, 50 km N of San Felix on the conti-

nental divide, cloud forest, 1200-1500 m, Mori 6 Dressier 7818 (MO, US). Chiriqui Trail,

between Pinola and Quebrada Hondo toward summit, Kirkbride <b Duke 885 (MO, MO,
REED).

2. Alloplectus ichthyoderma Ilaiist., Liniiaea 34: 372. 1865. type: Costa

Rica, Wendland 833 (not seen).

Columnea ieJuhyoJerma (Hanst.) Kuntze, Rev. Gen. 2: 472. 1891.

Crantzia iehthtjoderma (Ilanst.) Fritseli, Nat. Pt'lanzenfam. 4(3b): 168. 1894.

Alloplectus ruacophilus ] , D. Smith, Bot. Caz. (Crawfordsville) 54: 238. 1912. type: Forests

of Volcan Biirba, Prov, Heredia, Costa Rica, Tonduz 1997 (US, holotype).

Terrestrial or epiphytic coarse colonial herbs or shrubs; stems erect to 1.5 m
tall, to 1 cm across, usually unbranched, hirsute; internocles elongate; ei)idermis

peeling off in scales. Leaves well spaced, nearly equals usually present from the

stem apex down to 3 or 4 nodes below the apex; blades elliptic to oblong to

obovate, 7-20 cm long, 3-8 cm wide, the apex acute to acuminate, the base

cuneate to acute, occasionally oblique, denticulate to serrate, membranous, green

and appressed pilose above with pronn'nent impressed veins, much lighter green

or rarely reddish and strigillose below, with prominent veins; petioles slender to

coarse, sulcate above^ 1.0-5.5 cm long, 2-3 mm wide, green, appressed hirsute,

with reddish glandlike structures at the juncture of the petiole and the stem. In-

florescences axillary, cymose, of 1 to several flowers in a fascicle; peduncles short,

the bracts 2, lanceolate to ovate, ca. 1 cm long, 0.5 cm wide, reddish, subentire;

pedicels 0.5-1.5 cm long, green to reddish, appressed pilose. Flowers with tlie

floral tube densely white pilose, the calyx somewhat oblique, 5-lobed, tin* lobes

shortly connate at the base, lanceolate to ovate, to 1.8 cm long, red, green, or

green with red margins, the apex obtuse to acuminate, serrate to lacineate, white

sericeous especially toward the midvein; corolla horizontal in the calyx, tubular,
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15-23 mm long, yellow to orange or reddish ontside, white sericeous, yellow

inside, gibbous at the base, ventricose on the upper side toward the apex, but

constricted at the throat, the limb oblique, 5-lobed, ca. 8 mm wide, nearly regular,

the lobes orbicular, ca. 2 mm across; stamens 4, included, filaments glabrous;

ovary a\}e\ tomentose, the style glabrous, the stigma stomatomorphic. Fruit

surrounded by the persistent calyx, globose to ovoid, white and fleshy. Chromo-

somes n = 9 (Davidse, 1970, based on material from Costa Rica).

Alloplectus ichthyoderma is known from Costa Rica south to northern South

America. In Panama the species is found in the Province of Chiriqui. Its habitat

is usually in damp areas or near streams in rain forests at high elevations.

This species most closely resembles Alloplectus ambonemis L. Skog, but

differs in having smaller calyces, white fruits and larger, thinner leaves. Another

close relative, Alloplectus medusaeus, differs in having fimbriate calyx lobes.

chiriqui: Cerro Punta, 2000-2500 m, Allen 3528 (MO, NY, US). Bajo Mon()-R61)alo

Trail, W slopes of Cerro Ilorqueta, 5000-7000 ft, Allen 4826 (MO, US). N Cerro Copcte, an
eastern spur of Chiriqui Volcano, 8000-8500 ft, Allen 4873 (MO, US). Summit and SW face

of Cerro Copete, 9000 ft, Allen 4906 ( MO, US ). Las Nubes, 5.5 km NW of Rio Chiriqui Viejo,

W of Cerro Punta, 2200 m, Busey 664 (DUKE, MO, NY, US), 684 (MO). 2.2 km SW of

Cerro Punta on road above I.D.A.A.N. water tank, along ridge trail SW of Quebrada Iglesia,

2100-2250 m, Croat 26299 (MO). Above Cerro Punta, 7600 ft, D'Arcy 5349 (MO). Top of

ridge above Bajo Chorro, D'Arcy 11064 (MO, US). Bajo Chorro, Boquete District, 7500 ft,

Davidson 207 (MO, US). Volcan de Chiriqui, Boquete District, 10500 ft, Davidson 1024 (MO,
US). Road to Bajo Grande, Fohom 4014 (MO, US). Slopes of Cerro Punta, 2000 m, Gentry
5864 (MO). Along Boquete Trail, Cerro Respinga, E of town of Cerro Punta, 2000-2500 m,
Gentry 5956 (MO). Las Nubes, 2.7 mi NW of Rio Chiriqui Viejo W of Cerro Punta, 2200 m,
Liesner 297 (US). Las Nubes, 5 km NW of Cerro Punta, 6000-6500 ft, Mori ir Bolton 7256
(MO). Trail in remnant oak forest, Cerro Punta, 2.5 km SE of town, Mori ir Kallunki 5645
(MO, US). Bajo Grande, 1-3 km E of town of Cerro Punta, 2000-2200 m, Nee 10014 (MO,
US). Cuesta de Las Palmas, southern slope of Cerro de la Horqueta, 1700-2100 m, Pittier s.n.

(US). Cerro Punta, 6800 ft, Ridgeway 6 Solis 2411 (MO, US). Trail to Alto Respinga above
town of Cerro Punta, 2500 m, Skog et al 4005 (MO, US), 4026 (E, MO, P, PMA, US), 6 mi
above Cerro Punta on the Boquete Trail, 7500 ft, Tyson 7166 (PMA). Montane rain forest, W
slopes of Cerro Respinga, NE of Cerro Punta village, 2000-2250 m, Webster 6 Breckon 16531
(MO). Trail from Bajo Grande along the Quebrado Grande to the top of Paso de Respingo on
the trail to Boquete, 2100-2400 m, Wilbur et al 15145 (DUKE, F, MICH, MO). 2.5 km NE
of Cerro Punta 7200 ft, Wilbur et al 17158 (DUKE). Recently opened ravine W of Las
Nubes, 5 km NW of Cerro Punta and towards Cerro Picacho, 2000-2100 m, Wilbur i^ Luteyn
19394 (DUKE). Trail between Cerro Punta and the Quebrado Bajo Grande, 2000-2100 m,
Wilbur et al 11921 (DUKE, MICH, MICH, MO, NY). Trail through tlie Paseo de Respinga on
way to Boquete, 7500 ft, Wilbur 6 Teeri 13176 (DUKE). Trail between Las Mirandas and
Las Nubes and a small valley running NW of the mountain of Cerro Punta 3 mi from village of

Cerro Punta, Wilbur 6 Teeri 13273 (DUKE). E of Guadeloupe along the Rio Chiriqui Viejo

2 km NE of Cerro Punta, ridge of Cerro Respinga, 7000 ft, Wilbur et al 13089 (DUKE, F,

MO). NW side of Cerro Punta beyond Las Nubes, 7500 ft, Wilbur et al 13201 (DUKE,
MICH, MO). Casita Alta to Cerro Copete, 2300-3300 m, Woodson b- Schery 359 (MO, US).

3. Alloplectus medusaeus L. Skog.^ type: Panama, D^Arcij ir D'Arcy 6398

(US, holotype; MO, isotype).

Terrestrial or epiphytic herbs or subshruhs; stems erect, to 1.5 m tall, 1 cm in

diam. or more below, the apex densely strigillose, below sparsely strigillose to

glabresccnt, the internodes red spotted, more dense toward the apex and sparse

^Alloplectus medusaeus L. Skog, sp. nov. Alloplectus ichthodenna Ilanst. affinis, differt

epidermide canlis sqnamatis destituta et calycis fimbriatis.
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below. Leaves nearly equal in a pair, elongate elliptic or narrowly obovate,

20-28 cm long, 6-11 cm wide, membranous, the apex acuminate, the base cuneate,

sharply serrulate, above green, sparsely strigillose, below pink to purple, strigil-

lose especially along tlio prominent veins; petioles elongate, slender, 3.5-10.5 cm

long, reddish, strigillose. Inflorescences in the upper axils, fasciculate cymose;

1-6 flowers per axil; peduncles lacking; bracts caducous, elliptic, ca. 5 mm long,

reddish, strigillose, nearly entire; pedicels 0.7-3.0 cm long, strigillose. Flowers

with the floral tube short, densely pilose; calyx lobes lanceolate to ovate,

1.0-2.5 cm long, ca. 1 cm wide at the widest point, the margin somewhat re-

curved, fimbriate, the teeth to 5 mm long, green to yellow or reddish, outside

strigillose to pilose, inside pubescent to strigose, pilose toward base; corolla

pale yellow to pinkish, oblique in the calyx, the tube gibbous on the upper side

at the base, 2.5-3.0 cm long, ca. 6 mm in diam. at the middle, broadening to ca.

8 mm, then narrower at the limb, 6-7 mm, the outside glabrous at the base,

from the middle and above densely pilose, the inside glandular, the lobes of the

limb erect, ovate, 2 mm long and wide, entire; stamens included, the filaments

adnate to the base of the corolla tube ca. 5 mm, curved above, reddish, glabrous,

the anthers broad, ca. 1.5 mm long, 2 mm wide, back reddish, connective broad,

reddish; disc reduced to a broad dorsal gland; ovary subglobose, densely pilose

to sericeous, the style 15 mm long, glabrous, the stigma narrowly stomatomorphic.

Capsule immature, globose or ovoid, densely pilose; seeds not seen.

This species resembles both Alloplectus ichthyoderma Ilanst. and Dnjmonui

vuicrophylla (Hanst.) Moore. From the first, which inhabits nearby sites, this

species differs most obviously in lacking the scaly epidermis and in having a

fimbriate calyx. From the second this species lacks the typical anthers of

Dnjmonia, has a smaller, densely pilose corolla, and occurs at much higher

elevations. Collections of the species described here have been made in the

provinces of Bocas del Toro, Chiriqui, Code, and Darien, and in Costa Rica.

ikk:as pel toho: Robalo Trail, N slopes of Cerro Horqiieta, 6000-7000 ft, Allen 4993

(MO, US). CHiHiyui: Slope of La Popa above Boquete, 5400 ft, D'Arcy 6 D'Arcy 6398 (MO,
US). Road alon^ nclge, Cerro Colorado, last stream before rising to antenna, 1650 m, Folsom

ct at, 4776 (MO, US). Cerro Colorado, 50 km N of San Felix on the continental divide, 1200-

1500 m, Mori 6 Dressier 7813 (MO), cocle: Al)ove El Valle, Folsow 3119 (MO), darien:

Valley l)etween Cerro Pirre and next most southerly peak, Folsom 4496 (US).

4, Alloplectus panamensis Morton, Ann. Missouri Bot. Gard. 29: 36. 1942.

TYIU-: Hills N of El Valle de Anton, Prov. Code, Panama, Allen 2189 (US,

holotype; MO, US, isotypes).

—

Fig. 2.

Terrestrial or rarely epiphytic robust, suffrutescent Jierhs or shrubs; stems

erect, to 2.5 m tall, to 1.5 cm in diam., woody, qiu^drangular, unbranched, densely

yellow hirsute on the younger stems, glabresccnt below, the intcrnodes elongate,

to 10 cm long. Leaves at the stem apices, equal in a pair, mostly ovate, 10.5-23.0

cm long, 6.2-15.0 cm wide, acuminate, the base acute to rounded or truncate,

serrate or serrulate, chartaceous, above dark green to dull reddish, pilose, below

lighter green or coppery to maroon with prominent green veins, densely pilose;

petioles sulcate, elongated, to 15 cm long, to 5 mm wide, hirsute. Inflorescences

axillary, 1-4 flowered; peduncles not evident; bracts leaflike, ovate, 0.1-1.5 cm
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Figure 2. Alloplccttis panamensis Morton. Habit {xVi)- [After Porter et ah 4356A
(MO).]

long, acuminate, red, pilose; pedicels 2-3 cm long, reddish, wooly hirsute.

Flowers orange red with the floral tube conical, densely pilose with reddish hairs;

calyx red, the lobes erect, nearly equal, oblong, 1.5-2.0 cm long, 0.5-1.0 cm
wide, acute, glandular serrate, sparsely to densely yellow or reddish pilose on

both sides especially on the outside at the base; corolla salmon to orange or red,

oblique in the calyx, the tube 3.5-5.0 cm long, the base gibbous, ca. 4 mm wade

above the gibbosity, gradually broader to 1.1 cm wide at mouth, not ventricose,

the outside hirsute, the inside glandular, the limb oblique, ca. 1.5 cm across, the

lobes recurved, nearly equal, orbiculate, each ca. 3-4 mm long, and 5 mm wide,

entire; stamens adnate to the base of the corolla tube for ca. 5 mm, included, the

filaments ca. 3 cm long, yellow, glabrous, the anthers coherent, oblong to

orbicular, 1-2 mm long, yellow; disc gland one, thick, glabrous, emarginate;

ovary pilose, style ca. 3 cm long, yellow, glabrous, the stigma bilobed, pai^illate.

Fruit surrounded by the persistent calyx, ovoid, splitting to expose the white pla-

centa; seeds brown, 0.5-1.0 mm long, oblong, striate.
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AUoplectus panamemis individuals are coarse plants occupying openings or

margins of forests from 100 to 1,400 m in the provinces of Bocas del Toro, Code,

Darien, Panama, and Vcragnas in Panama. The species is also known from

Colombia (Choco) and from Costa Rica.

iJocAs DKi. Tono; Between Quebrada T.uj^ion and Cerro Bonyic, near Rio Tercbe, 300-900

ft, Kirkhride ir Duke 645 (MO, NY). Fish Creek Mountains, Chiriqiu Lagoon, Wedcl 2308

(MO, US, US), cocle: Hills N of El Valle de Anton, 1000 m, Allen 2166 (US), 278.9 (MO,
US, US). El Valle de Anton, north hills. Alien 3555 (MO, US). Trail to Cerro Pilon WEPCOR
weather site, ca. 1 km from top, 900 m, Conea 56 (DUKE, FSU, SCZ). La Me.sa above El

Valle de Anton, 800 ni, Croat 14387A, 25391 (both MO). Road past Furlong's Finca, due N
of Cerro Pilon, 880 m, Croat 37552 (MO). Hills N of El Valle de Anton, Dressier 2956 (US).

Slopes of Cerro Pilon near El Valle, 700-900 m, Duke 12065 (MO, REED). El Valle, 800-

1000 m, Duke 13171 (MO, OS). Foothills of Cerro Pilon, near El Valle, 900 m, Duke 6-

Correa 14699 (MO). Cerro Caital Caroeoral, 2700-3200 ft, Dwtjer <b Correa 8845 ( F,

MO). La Mesa, El Valle, 2500 ft, Dwyer ^ Duke 8274 (MO); Dicyer ir Nee 11922 (MO,
PMA), J J 925 (MO). El Cope, El Petroso, Atlantic slope of Alto CaKario, Fohom 6- Lantz

1885 (MO, US). La Mesa N of El Valle, 1000 m. Gentry 6859 (MO, PMA). El Valle

side area of WEPCOR, Cerro Pilon, Kirkhride 1081 (MO). Cerro Pilon, 2700 ft, Lallothin

5068, 6004 (both MO). Mountains N of El Valle de Anton, 2500-3000 ft, Lewis ct al. 1730

(MO). Cerro Pilon, 900-1173 m, Liesner 772 (MO). La Mesa, 4 km N of El Valle, 875 ni,

Nee i^ Hale 9653 (MO). Foot of Cerro Pilon above El Valle de Anton, 2000 ft, Porter ct al.

4356A (MO), 1485 (MO, SCZ). La Mesa above El Valle, 800 m, Skog 6 Butcher 4127 (MO,
US). El Petroso, at Rivera's saw mill, 7 km beyond El Cope, 800 m, Skog et al. 4196 (MO,
US). Road from village of El Valle to La Mesa, Spellman et al. 554 (MO). La Mesa above El

Valle de Anton, 1000 m, Weaver «lr Foster 1636 (DUKE). La Mesa, 3 km N of El Valle de

Anton, 850 m, Wilhur et al. 15621 (DUKE, DUKE, MO). Inside the crater of El Valle de

Wilh DARIEN

:

Cerro Pirre, near triangulation marker, 1400 m, Folsom 4338 (MO), panama: Campo Tres,

5 km NE of Altos de Pacora, Buscy 814 (US). Summit of Cerro Jefe and forests beyond sununit,

llaydcn 1007 (MO). veba(;uas: Beyond Tres Brazos River along steep descent 11 km beyond
Santa Fe, 650 m, Croat 25651 (MO). Valley of Rio Dos Bocas along road between E.scuela

Agricola Alto Piedra and Calovebora, 15.6 km NW of Santa Fe, 450-550 m, Croat 27660 (MO).
Continental Di\ide, third branch of Rio Santa Nhuia to drop-off to lowlands, 12-15 km NW of

Santa Fe, 650-750 m. Dressier 4826 (PMA). 5 mi W of Santa Fe on road pa.st Escuela

Agricola Alto Piedra on Pacific side of divide, 800-1200 m, Liesner 872 (US). 11 km from

Escuela Agricola Alto de Piedra, in forest along Rio Dos Bocas, Mori iy Kallunki 3090 ( MO,
US). 16 km NW of Santa Fe on road to Calovebora, 300-500 m, Mori 6 Kallunki 6110 (MO,
US). Road to agriculture school, 3-4 km by road W of Santa Fe, 2500 ft. Nee 11310 (MO).

5. AUoplectus pycnosuzygius (J. D. Smith) Morton, Fieldiana, Bot. 28: 522.

1953.

Bcslcria pynio.sttztj^id J. D. Smith, Bot. Caz. (Crawfordsville) 52: 53. 1911. type: In forests

at La Paliiia, Piov. San Jose, Costa Rica, Tonduz 12545 (US, holotype; US, isotypes).

Epiphytic shnih; steins arcliing, to 2.5 m tall, quadrangular^ strigillose at the

apex, glabrescent below, unbranchod, the internodes slender, 1.5-7.6 cm long,

the nodes thicker. Leaves unequal, the larger about 3 times the size of the

smaller, elliptic to obovate or oblanceolate, 5.4-19.8 cm long, 1.6-7.2 cm wide,

the apex acuminate, the base acute to truncate, entire, subcoriaceous, green and

glabrous above, below pale green, sparsely pubescent on the prominent veins;

petioles to 2 cm long, puberulent. luflorescetices axillary, of 1-6 flowers;

peduncles not evident; bracts small, oblong; pedicels 6-14 mm long, ca. 1 mm
in diam., reddish, appressed puberulent. Flowers watli the floral tube turbinate,

vcrrucose, red and i:)ubescent; sepals 5, briefly connate at the base, lanceolate to

oblong, 3-7 mm long, 2-3 mm wide at the base, the apex acute, crenulatc to
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entire, red, the outside j)uberiilous, the inside white pilose; corolla appearing

pink from white pilose or sericeous hairs covering the red surface, tubular,

oblique in the calyx and about 3 times as long as the calyx, 1,2-2.1 cm long, ca.

2 mm in diam. at the base above the spur, gradually wider to 5-6 mm wide at

the mouth of the curved tube, the limb regular, the lobes minute, ca. 1 mm long,

rotund, nearly equal; stamens included, the filaments adnate to the base of the

corolla tube for about 4 mm, the anthers coherent, transversely elliptic, ca. 1 mm
long, 2 mm wide, locules not confluent; disc thick, glabrous; ovary ovoid, ca.

3 mm long, villous; style ca. 1.5 cm long, sparsely pubescent. Fruits ovoid, ca.

7 mm long, reddish, villous, surrounded l)y the persistent calyx.

Alloplectus pycnosuzygius is a rarely-collected species from Costa Rica and

Panama. Where it is known in Panama plants occiu' as epiphytes on trees in rain

forest above 1,900 m in the provinces of Bocas del Toro and Chiriqui.

BOCAS DEL TORO; Robulo Trail, northern slopes of Cerro Horqucta, 6000-7000 ft, Allen

4996 (F, MO, NY, US, US), chiriqui: Bajo Chorro, 1900 m, Woodson ir Schery 683 (MO).

6. Alloplectus tetragonus (Hanst.) Hanst, Linnaea 34: 368, 1865.

Glossoloma tetragona Hanst., Linnaea 26: 209. 1854. type: Turrialha, Costa Rica, Oersted
(not seen).

Columnea tetragona (Hanst.) Kuntze, Rev. Gen. 2: 472. 1891.

Crantzia tetragona (Hanst.) Fritsch, Nat. Pflanzenfani. 4(3b): 168. 1894.

Alloplectus ichthyoderrna Hanst. var. hirsutulus Morton, Publ. Field Mus. Nat. Hist., Bot.

Ser. 18: 1145. 1938. type: Atirro, Prov. Cartago, Costa Rica, Smith 6715 (US, holotype).

A. simtdatiis Morton, Ann. Missouri Bot. Card. 29: 37. 1942. type: Panama, Woodson ir

Schery 537 (US, holotype; MO, isotype).

A. fraterniis Morton, Proc. BioL See. Washington 69; 193. 1956. type: Panama, Allen 1000
(MO, holotype; US, isotype).

Terrestrial or rarely epiphytie herbs or shrubs; stems erect, 0.5-2.0 m tall,

quadrangular, succulent, becoming woody, to ca. 1 cm in diam., green to brown,

hirsute with yellowish hairs above, glabrescent below; internodes short or long;

unbranched. Leaves nearly equal in a pair, narrowly elliptic to oblong, 14-25

cm long, 4-11 cm wide, acuminate, the base cuneate or acute, serrate or serrulate,

membranous, above green and sparsely pilose especially on the veins, pale green

and strigose or hisute beneath; petioles sulcate, elongate, 5-8 cm long, ca. 2 mm
wide, sparsely to densely pilose. Inflorescences axillary, erect, of 1-4 flowers;

pedvmcles not evident; bracts ovate, ca. 9 mm long, ca. 4 mm wide, red or green,

acuminate, denticulate, hirsute; pedicels 2-5 cm long, red or green, pilose.

Flowers showy; floral tube short, densely pilose; calyx erect, slightly oblique,

the base truncate, the lobes connate briefly at base, each orbicular or ovate

with a broad base, to 2.7 cm long, to 2 cm broad, all green, all red, orange or

green with red margins, the margin apex acute to acuminate, strongly serrate

from the base, hirsute on both sides, the midvein especially pilose, the inside

hirsute to glabrous; corolla red or appearing orange or yellow from dense yellow

hairs, inside yellow, tubular, oblique, slightly curved, laterally compressed,

3.5-5.0 cm long, the base gibbous, ca. 4 mm in diam. above the gibbosity,

ampliate toward the limb, not contracted in the throat, the mouth somewhat

ventricose, oblique, outside pilose, inside glabrous; limb subregular, ca. 1,7 cm
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broad, the lobes free, nearly equal, ea. 3 mm long and 3-6 mm broad, entire;

stamens included, filaments adnate to the base of the corolla tube, glabrous,

the antliers transversely oblong, 1-2 mm long, 2-3 mm wide, white, coherent;

disc of a single large, entire gland, glabrous; ovary apex pilose, the style glabrous,

the stigma stomatomorphic. Fruit pendent when ripe, ovoid, green; seeds

numerous, fusifonii, dark brown, 0.5-1 mm long, striate. Chromosomes n = 9

(Wiehler, 1972).

Tliis species is widespread through Central America and northwestern South

America. In Panama it can be found in the provinces of Bocas del Toro, Chiriqui,

Panama and Veraguas from 450 to 2,0(X) m elevation.

One population from Veraguas province is inconsistent m having green sepals

and narrower leaves than others. Since these characters are usually quite vari-

able over the full range, the population is not here separated taxonomically.

B(x;as del TORO: Robalo Trail, N slopes of Cerro Iloniueta, 6000-7000 ft, Alien 4981 ( MO,
US). Between Quebrada Cutierrcz and E ridge of La Zorra, headwaters of Rio Mali, Kirkhridc

ir Duke 717 (MO). cmiUQui: Llanos on slopes of Volcan de Chiriqui and along Rio Chiriqni

Viejo, 1200 m, Allen 1000 (MO, US, US). Palo Santo, 3 mi N of Volean, Croat 13572 (MO,
MO, NY). 1 mi E of Canas C.ordas near Costa Rican border on road to Volcan, Croat 22314

(MO, NA). Cerro Colorado Copper Mine Development, 28 mi above San Felix, 9-10 mi above

turnoff to Escopeta, 1200-L500 m, Croat 33207 (MO). 2.5 km from Questa Piedra along Rio

Monte Road, Folsom 3985 (MO, US). Cerro Colorado, 11.2 km along ridgcroad from main
road to Escopeta, 1700 m, Fohorn 4885 (MO, US). Bajo Mona and Quebrada Chiquero, 1500

m, Woodson 6 Schery 537 (MO, US), panama: Cerro Campana, 1000 m, Allen 2412 (US).

Near sunnnit of Cerro Campana, cloud forest, 1000 m, Croat 22813 (MO, NA, NY, NY). N
summit, Cerro Campana, along trail to summit, 780-875 m, Croat 25241 (MO). Cerro

Campana area above Su Lin Motel, 3000 ft, Dwyer ir Kirkbride 7841 (MO, PMA, US).

Trail to Cerro Campana, Kirkbride ir Hayden 280 (MO, MO, SCZ). Cerro Campana, clf)ud

forest, 700 m, Luteyn 995 ( 13UKE ) . Cerro Campana, 2000 m, Weaver 6 Fosier 1687 ( DUKE )

.

Cerro Campana, sununit and upper trail, Witherspoon & Witherspoon 8451 (MO, US).
VEHAt.uAs: Rio Segundo Brazt), 8 km beyond Escuela Agrieola Alto Piedra beyond Santa Fe,

750 m, Croat 25545 (MO, PMA). Valley of Rio Dos Bocas along road between Escuela

Agrieola Alto Piedra and C'alovebora, 15.0 kui NW of Santa Fe, primary forest, ^50-550 m,
Croat 27687 (MO). Road between Santa Fe and Rio Calovebora, 1.8 mi beyond Escuela

Agrieola Alto Piedra, 735 ni, Croat 6 Fohoni 34259 (MO). 15-20 km NW of Santa Fe, be-

tween Escuela Agrieola Alto Piedra and Continental Divide, 650-800 m, Dressier 4726 (F, MO,
PMA). Base of Cerro Tuti, 6.5 km from Santa Fe, Folsom 3012 (MO, MO, US). NW of

Santa Fe, 2.7 km from Escuela Agrieola Alto de Piedra, on road to Calovebora, Mori ^
Kallunki 5342 (MO, US). NW of Santa Fe, 8.8 km from Escuela Agrieola Alto de Piedra, Pa-

cific slope, Mori 6 Kallunki 6188 (MO, US).

3. BESLERIA*

Besleiia L., Sp. PI. 2: 619. 1753; Gen. PL, ed. 5, 271. 1754. i^i-PE: B. lutea L.

Eriphia P. Br., Civ. Nat. Hist. Jamaica 270. 1756. type: E. jamaiecnsis Roem. & Schult.

^ Besleria lutea L.

Cyrtanthemum Oerst., Cent. Cesn. 56. 1858. lectotype; C hirsutuni Oerst. = Besleria

cyrtanthemum Ilanst.

Casteranthopsis Oerst., Cent. Cesn. 55. 1858. lectotype: C glabra Oerst. = Besleria glabra

(Oerst.) Ilanst.

Parabesleria Oerst., Cent. Cesn. 53. 1858. lectotype: P. triflora Oerst. ~ Besleria triflora

( Oerst. ) Ilanst.

Pseudobesleria Oerst., Cent. Cesn. 54. 1858. type: Besleria unibrosa Mart.

Terrestrial, perennial herhs or shrubs with fibrous roots; stems terete or

quadrangular, to 5 m tall, often unbranched. Leaves opposite, in equal or un-

* See Besleria chiriquensis W'iehl. Solbyana 5: 73. 1978.
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equal pairs, elliptic, ovate or lanceolate, membranous to coriaceous, the apex

acute to acuminate, the base cuneate or rounded, entire to coarsely dentate,

the stomata randomly scattered; petioles short or long. Inflorescences axillary,

fasciculate, cymose, to subumbellate; peduncles lacking to elongated; bracts

absent. Flowers rarely solitary; floral tube very short; calyx lobes united

at least at the base, or campanulate, urccolate or cyclindric, 5-toothed or parted,

imbricate, rounded to acuminate, entire to serrulate, green or colored; corolla

yellow, orange, red, or white, erect or oblique in the calyx, the tube usually

cyhndric, sometimes spurred or gibbous at the base and sometimes ventricose

and contacted at the throat, the limb regular or irregular, 5-lobed, entire; fertile

stamens 4, didynamous, included, the filaments broad, adnate to the base of the

corolla tube, flattened, usually glabrous, the anthers coherent at first, becoming

free, the locules confluent at the apex, the staminode occasionally present; disc

annular, usually glabrous, entire, sometimes colored; ovary superior, unilocular

with the two parietal placentas ovuliferous only on the inner surface or on

both surfaces, the stigma stomatomorphic or bilobed. Fruit a fleshy globose

berry, red, orange, or white, exocarp thick, verrucose or smooth; seeds minute,

ellipsoid, numerous, reddish brown, striate.

Besleria is one of the largest genera in the Gesneriaceae with well over 150

species, distributed from Mexico to Brazil and the West Indies from an apparent

center in northwestern South America.

Besleria L. was originally named by Plumier in 1703 for Basilius Beslcr

(1561-1629) a botanist and pharmacist in Niirnberg, Germany.

Literature:

Morton, C. V. 1935. The genus Besleria in British Guiana. Phytologia 1:

151-153.

. 1935. Synopsis of the species of Besleria in Ecuador. Proc. Biol. Soc.

Washington 48: 55-58.

. 1935. The genus Besleria in Venezuela. Proc. Biol. Soc. Washington

48: 73-76.

. 1939. A revision of Besleria, Gontr. U.S. Natl. Herb. 26(9): 395-474.

Skog, L. E. 1973. A new Golombian species of Besleria ( Gesneriaceae )

.

Phytologia 26: 502-503.

Wiehler, II. 1975. Besleria L. and the re-establishment of Gasteranthus Benth.

(Gesneriaceae). Selbyana 1: 150-156.

a. Calyx lobes equalling or exceeding the corolla, ca. 2 cm long; leaves lacking formicaria.

b. Leaf blades subcoriaceous, glabrous above; corolla ca. 1 cm long 11. B. rara

bb. Leaf blades membranous, strigose or hirsute above; corolla ca. 2 cm long

____ 3. B. cahjcina

aa. Calyx lobes shorter than corolla, often less than 1 cm long, if equalling or exceeding

corolla, then leaves bearing formicaria.

c. Peduncles evident, but sometimes short; leaves sometimes witli formicaria, blades

with evident marginal teeth.

e. Calyx lobes suborbicular, obtuse or rounded; corolla fleshy when fresh

5. B. foTtnosa

ee. Calyx lobes o\'ate, ovate-lanceolate to linear; corolla membranous when
fresh.
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f. Stems, peduncles, and leaves glabrescent or glabrous on mature sur-

faces; leaf blades lacking formicaria; peduncles usually elongate and
more than 2 cm long 7. B, laxiflom

if. Stems, peduncles, and lea\ es hirsute or pilose; peduncles ca. 1 cm long

or less.

g. Inflorescences l-3-flo\vered; leaves lacking formicaria.

h. Corollas hirsute, ventricose; calyx lobes lanceolate to ovate —

.

._ 9. B. pauciflora

hh. Corolla glabrous, slender; calyx lobes oblong 6. B. hirsuta

gg. Inflorescences usually of numerous flowers, rarely reduced to a
single flower; leaves with formicaria _. 4. B. jormicaria

CO. Peduncles lacking (or, if present, then leaves lacking formicaria, margin also

entire

—

B. formosa), pedicels often elongated; leaf margins usually entire, rarely

with inconspicuous teeth.

i. Flowers one per node; pedicels usually more than 2 cm long; corollas bright

orange.

]. Corolla glabrous, fleshy when fresh; calyx lobes suborbicular, obtuse or

rounded, entire _.._ _ _ 5. B. fonnosa

]}. Corolla glabrous or hirsute, membranous when fresh; calyx lobes lanceo-

late to oblong, often toothed.

k. Corolla tube large and showy, 1.8-2.3 cm long, outside sericeous

villous; leaf blades strongly veined, not tuberculate — 2. B. harhcnds
kk. Corolla tube small, ca. 1 cm long, outside pubescent; leaf blades

tuberculate, not strongly veined 10. B. princcps
ii. Flowers more than one per node and usually aggregated or congested;

pedicels often less than 1 cm long; corolla pink, red, yellow or orange.

1. Calyx lobes densely white tomentose.

m. Leaves elliptic, apex acuminate; calyx lobes rounded
1. B. arhorcsccns

nun. Leaves ovate to obovate, apex obtuse; calyx lobes lanceolate

12. B. tohusta

11. Calyx lobes glabrescent to strigose.

n. Stems thick (6-10 mm); leaves subcoriaccous to coriaceous and
strongly veined.

o. Lea\'es elliptic, usually less than 20 cm long 14. B. stricta

oo. Leaves obo\ ate or broadly elliptic, usually much more than 20
cm long.

p. Stem apex densely white tomentose 15. B. iamhcnsis

pp. Stem apex at most strigose — 8. B. notabilis

nn. Stems slcndtn*^ apex hirsute or strigose; leaf blades membranous,
elliptic or obovate, seldom strongly veined,

q. Pedicels 0.8-1.2 cm long; leaf blades 10-23 cm ]i)ng; stems
hirsute well below the apex _ 6. B. hirsula

qq. Pedicels 1.2-2.3 cm long; leaf blades 6.3-16,1 cm long; stems
strigose at apex, glabrescent below ™ 13. B. solanoidcs

1. Besleria arborescens Morton, Contr. U.S. Natl. Herb. 29: 20. 1944. type:

Panama, Wedel 2353 (US, holotype; MO, isotype).

Tree; stems slender, to 5.4 m tall, densely strigose, the apex yellowish sub-

tomentose. Leaves opposite, equal; blades elliptic to obovate, subcoriaeeous,

12-27 cm long, 2.7-5.7 cm wide, the apex long acuminate, the base acute to

cuneate, entire, eiliate, above medium green, glabrous, below light yellowish

green, strigose, especially on the veins; petiole sulcate above, 1.2-2.7 cm long,

strigose. Inflorescences aggregated in the upper leaf axils; peduncles lacking;

pedicels short, to 8 mm, densely strigose. Flowers few; calyx lobes free, broadly

ovate, 4-6 mm long, 3-5 mm wide, the apex rounded, thick, outside white

tomentose, inside glabrous; corolla pink, slightly oblique in the calyx, the tube

^
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cylindric, straight, apparently not gibbous or ventricosc, ca. 1.5 cm long, ca.

4 mm wide, the outside densely pilose, the inside glabrous but glandular

especially near the apex, the limb slightly 2-lipped, ca. 8 mm across, the lobes

suborbicular; stamens with the filaments adnate to the base of the corolla tube,

flat, glabrous, the anthers orbicular, ca. 2 mm wide, the staminode conspicuous;

disc annular, but thick on one side; ovary ovoid, white tomentose, the style

l^ubesccnt, the stigma obscurely bilobed. Berry green when young, globose,

densely pubescent.

Besleria arhorescens is known only from the type collection from the province

of Bocas del Toro.

BoCAs DEL TORO; Chiriqui Lagoon, Wedel 2353 ( MO, US )

.

2. Besleria barbensis Hanst., Linnaea 34: 319. 1865, type: Volcan de Barba,

Prov. Heredia, Costa Rica, Hoffmann 45 (B, probably no longer extant).

B. harhcnsis var. hirstita Morton, Ann. Missouri Bot. Card. 29: 38. 1942. type: Panama, Allen

1449 (US, holotype).

Ilerhs; stems slender, ca. 1 m tall, sparsely strigose to hirsute; unbranched.

Leaves equal in a pair, elliptic to somewhat obovate, 5.8-12.0 cm long, 2.3-5.0

cm wide, membranous, the apex acuminate, the base cuneate, somewhat oblique,

serrulate, above dark green, sparsely strigose to hirsute, the veins obvious, below

lighter green, strigose or hirsute along the veins; petioles 0.5-3.2 cm long. Inflo-

rescences of single flowers in the axils of the opposite leaves; peduncles lacking;

pedicels slender, 1.4-3.0 cm long, pilose. Flowers zygomorphic, the posterior calyx

lobe slightly larger, free, lanceolate to ovate, 8-13 mm long, 4-7 mm wide, the

apex acuminate, sharply serrate, pilose or hirsute outside, inside puberulous;

corolla yellow orange, slightly oblique in the calyx, the tube slightly saccate at the

base, slightly ventricose, ca. 10 mm long, the base ca. 4.5 mm wide, pubescent

toward the limb outside, the inside glabrous, the limb bilabiate, to 12 mm across,

larger lobes 5-6 mm long, the smaller lobes 3-4 mm long, all orbiculate, nearly

erect to patent, the apex rounded, entire to erose; stamens included, the filaments

glabrous, the anthers coherent, quadrate, 1-2 mm wide; disc annular, entire;

ovary apex and style pilose, the stigma bilobed. Mature herry or seeds not seen

in Panama material.

Although the two collections of Besleria harhcnsis differ from each other in

amount of vestiture, this range of variation can be seen in collections from nearby

localities in Costa Rica.

BOCAS DEL TORO: Robalo Trail, N slopes of Cerro Horqueta, 6000-7000 ft, AlUm 4943 (F,

MO, US), chiriqui: Trail from Cerro Punta to headwaters of Rio Caldera, 2250-2500 m,

Allen 1449 (US).

3. Besleria calycina L. Skog, Brittonia 30: 319. 197S. i-ype: Panama, Mori

ir Dressier 7794 (US, holotype; MO, isotype).

Subshruhs; stems erect, to 1 m tall, slender, ca. 5 mm in diam., probably

broader near base, internodes to 8 cm long, reddish or green above, strigose to
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hirsute, ])ol()w brown to gray, glabrcsccnt. Leaves opposite, subequal to unequal,

elliptic t(; broadly elliptic or obovate, 4.5-10.0 cm long, 2.2-4.2 cm wide, mem-
branous, the apex acuminate, the base cuneate, the margin entire, above dark

green, strigose or hirsute, below lighter green, strigillose, especially along the

prominent veins; petioles 0.6-2.2 cm long, strigose. Inflorescences single

i lowers in the upper leaf axils; peduncles lacking; pedicels slender, erect, 2.5^.0
cm long, 1 mm thick, broader toward apex, hirsute. FUncers showy; calyx lobes

erect, lanceolate, 1.7-2.4 cm long, to 4 mm wide, the apex attenuate, the midvein

prominent and thick, the lateral veins parallel, the margin thin, translucent, entire,

green, both sides strigillose; corolla orange, equalling or shorter than the calyx

lobes, the tube slightly oblique in the calyx, funnelform, ca. 2.2 cm long, 5 mm in

d above the

Matur

middle, the outside pilose or strigose, the inside pubescent, the limb lobes rotund,

ca. 7 nun across, entire; stamens included, the filaments curved, adnate to the base

of the corolla tube ca. 1 cm, free part ca. 5 mm long, the anthers broadly sagittate, 2

mm long, 3 mm wide; disc annular, surrounding the base of the ovary, irregularly

lobed; ovary oblong, 5 mm long, 3 mm in diam., hirsute above the middle, the

style, ca. 1.2 cm long, densely puberulent, the stigma stomatomoiphic.
hcrnj and seeds not seen; immature fruit surrounded by the persistent calyx lobes.

Bcsleria calijcina is known only from the cloud forest at 1,200-1,500 m on
Cerro Colorado in the province of Chiriqui. This species is distinctive in the

long lanceolate calyx lobes which equal or exceed the corolla.

CHiHiQui: Road along ridge, last stream before rising to antenna, Cerro Colorado, 1650 ni,

Fohom vt al. 4773 (MO, US). Cerro Colorado, 50 km N of San Felix on the continental divide,
1200-1500 m, Mori Ir Dn-sslrr 7794 (MO, US).

4. Besleria formicaria Nowicke, Brittonia 26: 37. 1974. type: Panama,
Wiehler & Dressier 71280 (MO, holotype; US, isotype).

B. siihuhila Nowicke, Brittonia 26; 38. 1974. type: Panama, Duke & LoUathin 15008 (MO,
holotype; F, US, isotypes).

Large terrestrial shruhs; stems 1-2 m tall, ca. 1 cm in diam., subsucculent,

green to brown, densely hispid with elongate 2-5 mm long hairs, usually un-
branched. Leaves broadly elliptic to obovate or subpandurate, 9-29 cm long, 4.2-

10.5 cm wide, subcoriaceous to membranous, the apex acute to acuminate, the

base obtuse, cuTieatc to subauriculate, rarely oblique, the margin sparsely serrate

or dentate, die upper surface medium green, hispid, the lower surface lighter

green, densely hispid along the prominent veins; petiole 0.5-3.7 cm long, densely

hispid; formicaria on the upper or lower surface of the leaf at the midvein near
the base or in the petiole. Inflorescences in the upper axils, cymose to subumbel-
late; peduncles nearly obsolete to 4 cm long, hispid; pedicels 0.3-1.5 cm long,

hispid. Flowers several per inflorescence, the calyx nearly regular, the lobes free

nearly to the base, linear lanceolate, subulate to narrowly ovate, 1.4-3.0 cm long,

green, sparsely to densely hispid, especially at the margins; corolla white, pale

yellow, yellow orange to orange, rarely pale lavender, slighdy oblique in the

calyx, the tube regular, gibbous or saccate at the base, not ventricose above, 1.7-

2.4 cm long, ca. 5 mm wide, sparsely pubescent below, pilose near the limb, the

inside puberulent, the limb nearly regular, ca. 1 cm across, the lobes more or less
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patent, rotund, 3-5 mm long, rarely spotted purple; stamens included, the fila-

ments nearly as long as the corolla, sparsely puberulent, the anthers broader than

long, apically coherent; disc more or less annular, but greatly enlarged on one

side; ovary ovoid, sparsely pilose at the apex, the style glabrous; stigma capitate.

Berry globose, 0.6-1.0 cm long.

BesJeria formicaria and B, stihulata were originally described from material

from nearby localities in Code near El Valle. The distinguishing characters

listed in the original publication are so close that one might expect similar ex-

tremes within the limits of variabihty of a single species. One finds as wide a

variation in peduncle length, width and shape of calyx lobe between the two

species as in other species of Besleria when one has more than a few specimens.

The location of the formicaria on the leaves is adaxial or abaxial, as mentioned

on the labels of the type specimens, and is probably due to the proclivity

or opportunism of the inhabiting ants rather than any consistent differences

or preadaptation among the plants.

Besleria formicaria has been found as a terrestrial plant in wet locations in

cloud forests in the provinces of Bocas del Toro, Code, Los Santos, Panama,

San Bias, and Veraguas.

BOCAs DEL Tono: Between Buena Vista coffee finca and Cerro Pilon, Chiriqui Trail,

Kirkhride ir Duke 693 (MO, NY, REED, REED). c:ocle: La Mesa above El Valle, junction

with road to Cerro Pilon, 800 m, Croat 25413 (MO, PMA). La Mesa above El Valle de

Anton, ca. 2 km W of Cerro Pilon on slopes of steep knifelike ridge, 900-930 m, Croat 37494
(MO). El Valle, 800-1000 m, Duke 13177 (MO). Cerro Pilon, El Valle, 3000 ft, Duke ir

LaUathin 15008 (MO, US). Cerro Gaital Caracoral, 2700-3200 ft, Dwyer 8915 (MO). Cerro

Pilon, hill below summit, above El Valle de Anton, 2000-2700 ft, Dwyer et al 4543 (MO).
Rivera's sawmill. El Petroso, 7 km N of El Cope, Alto Calvario, 900 m, Folsom 1345,

3167, 3205, 3232 (all MO, US). La Mesa at El Valle de Anton, Fohoni I- Butcher 2840 (MO).
El Petroso, smnmit of mountain, Alto Calvario, Folsom ir CoUm.s 1566 (MO, US). La Mesa
above El Valle, 900 m, Gentry 7440 (MO). El Valle site area of WEPCOR, Cerro Pilon,

Kirkhride 1074 (MO, MO, NY). Mountains N of El Valle de Anton, 2500-3000 ft, Lewis et al

1726 (MO). Cerro Pilon, 5 km NE of El Valle, 800-1045 m, Mori 6589 (MO). La Mesa, 4

km N of El Valle, 850 m, Nee 'ir Dwyer 9194 (MO, US). El Petroso at Rivera's sawmill, 7

km beyond El Cope, 800 m, Skog et al 4192 (E, MO, US), 4208 (MO, P, US). El Valle,

Wiehler ir Dressier 71179 (US). Hills just N of El Valle, Wiehler 6- Dressier 71279 (US),
71280 (MO, US). LOS saxtos: Cerro Pilon, rain forest, 2700 ft, Dwyer ir Lallathin 8657
(MO). PANAMA: Campo Tres, beyond Cerro Jefe, 700 m, Croat 27094 (MO), san blas:

Forest SE of Puerto Obaldia, Croat 16831 (US), veraguas; 5 mi W of Santa Fc on road past

Escuela Agricola Alto Piedra on Pacific side of divide, 800-1200 m, Croat 22993 (MO, PMA).
Caribbean slope above Rio Primero Brazo 5 mi NW of Santa Fe, 700-1200 m, Croat 23219A
(MO). Rio Primero Brazo, 2.5 km beyond Agriculture Scbool Alto Piedra near Santa Fe, 700—
750 m, Croat 25489A (MO). Rio Dos Bocas, ca. 12 km beyond Santa Fe, 450 m, Croat 25810
(MO). Between Escuela Agricola Alto Piedra above Santa Fe and Rio Dos Bocas ca. 5-8

km from Escuela, 730-770 m, Croat 25936 (MO). Valley of Rio Dos Bocas along road between
Escuela Agricola Alto Piedra and Calovebora, 15.6 km NW of Santa Fe, 450-550 m, Croat

27658 (MO). 0.6 mi beyond Escuela Agricola Alto Piedra, 730 m, Croat 6- Folsom 34014
(MO). Banks of first river on road between Alto Piedra School and Rio Calovebora, 1.8 mi
beyond school, 500 m, Croat 6- Folsom 34108 (MO). Guabal, Rio Dos Bocas, ca. 16 km NW
of Santa Fe, 500 m, Dressier 5027 (PMA). 6.4 km outside of Santa Fe on the road toward the

Cordillera, Folsom 2962 (MO, US). Base of Cerro Tuti, 6.5 km outside Santa Fe, Folsom 3040
(MO, US). Mountains 3-5 mi N of Santa Fe, 500-1000 m, Gentry 3021 (MO). 700-1200 m,
on Caribbean slope above Rio Primero Brazo 5 mi NW of Santa Fe, Liesner 808 (MO). NW of

Santa Fe, 10.8 km from Escuela Agricola Alto de Piedra, on road to Calovebora, Mori 6718
(MO). Road from Santa Fe to Calovebora 16 km from Santa Fe on Atlantic slope near Rio

Caloveborita, Mori et al, 6695 (MO). N of Santa Fe, ca. 2 km N of Escuela Agricola Alto de
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Picdra, ^f(m <Lr KaUunki 2361 (MO). NW of Santa Fe, 4.2 km from Escucla Agricola Alto dc
Piedra, Mori 6 Kalhmki 4834 (MO). NW of Santa Fe, 8.8 km from Escuela Agricola Alto de
Piedra, Pacific slope, Mori ir Kalhmki 6179 (MO, US). 7 km W of Santa Fe on new road

past agricultural school, 2900 ft, Nee HISS (MO, US). First branch of Rio Santa Maria,

roadside and forest a short way S of river, road from Santa Fe, Withcrspoon ir Dressier S021
(MO).

5. Beslerla formosa Morton, Puhl. Field Mus. Nat. Hist., Bot. Ser. 18: 1151.

1938. type: Yerba Biiena, NE of San Lsidro, Prov. Heredia, Costa Rica,

StamJlcij ^ Valeria 49926 (US, holotype).—Fig. 3.

B. amuhilis Morton, Contr. U.S. Natl. Herb. 26: 440. 1939. type: Panama, Vittier 3239 (US,

holotype).

Low herbs to sJiruhs to 3 m tall, terrestrial or rarely epiphytic; stems angulate,

erect, younger brandies sparsely strigose, glabrescent, the internodes often

short. Leaves lanceolate to elliptic, 3-13 cm long, 1.5-5.0 cm wide, membranous,

apex acute to acuniinate, the base obtuse to cuneate, entire to sparsely dentate,

botli the surfaces glabrate or sparsely pubescent on the veins, above dark green,

below lighter green; petioles to 5 cm long, sparsely strigose. Inflorescences

axillary, umbellate when more than 1-flowered, or a few flowers in a fascicle with-

out an evident peduncle; peduncles seldom more than 7 mm long, sparsely

strigose to glabrous; pedicels 1.5-4.0 cm long, sjoarscly strigose to glabrous.

Flowers with a liroad receptacle; calyx lobes briefly connate at the base, fleshy,

ovate or orbicular, pale green, sparsely strigose to glabrous, the apex obtuse,

ciliate at the margin; corolla bright orange to orange red, fleshy, erect in the

calyx, glabrous or sparsely pubescent, the tube more or less cylindric, slightly

gibbous at the base, broad, 9-13(-19) mm long, ca. 6 mm wide at the base,

slightly broader above, the limb weakly zygomoiphic, spreading, 2 upper lobes

ca. 4 mm long, 5 mm wn'de, 3 lower lobes slightly smaller, obtuse, entire, ciliate;

stamens included, glabrous, the filaments adnate to the base of the corolla tube,

broad at tlie base, slender toward the apex, curved, ca, 6 mm long, the anthers

coherent; disc annular; ovary glabrous at base, pubescent above, the style

puberulent, ca. 4 mm long, the stigma 2-lobed, Berry globose to oblate, sm--

rounded by the persistent calyx, ca. 8 mm in diam., 6 mm long; seeds ellipsoid

to rhombic, obliquely striate, dark brown.

Besleria formosa, known previously only from Costa Rica, here includes the

Panamam'an B. amalnlis considered distinct by Morton. The distinguishing char-

acters of glabrous ()\ ary and corolla in B, formosa and pilose ovary and corolla

in B, amalnlis blur when one examines the more recently collected material. The

full range from gla])rous to pilose can be seen in fresh and herbarium material

from both countries. The number of flowers in an axil may be from one to few.

In Panama the species can be found in damp open forests or trailsides at

upper elevations in tlu^ provinces of Bocas del Toro, Chiriqui, and Veraguas.

A species that resembles Besleria formosa and may be confused with it is

B. solanoides which may be found in the same or nearby localities. The latter

species differs from B. formosa in haxing longer internodes, inflorescences lacking

a peduncle, and flowers with a narrower calyx and corolla tube.
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Fk;uiie 3. Beslcria formosa Morton. Habit (xVio). [After Skog h- D'Arcy 4098

(US),]
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ROCAS DEL TORO: Robalo Trail, N slopes of Cerro Horqueta, 6000-7000 ft, Allen 1961
(MO, US). c:iiiHiQui: Bajo Mono-Robalo Trail, western slopes of Cerro Horqueta, Allen 4822
(MO, US, US). Las Nubos, 2.7 mi NW of Rio Chiriqui Viejo W of Cerro Punta, 2200 m.
Croat 22379 (MO, NA). Bajo Chorro, Roquete District, 6000 ft, Davidson 42 (F, MO, US).
Cerro Tando, on the Panama-Costa Rica border, ca. 16 km NW of El Ilato del Volcan, 2000-
2482 ni, Mori ij Bolten 7273 (MO). Cuesta de Las Palmas, S slope of Cerro de la Hor(iueta,
1700-2100 m, Pittier 3239 (US), 5n (US). Bajo Chorro, near Rio Caldcra, lower montane rain

forest, 1900 m, Skog Ir D'Arctj 4098 (E, MO, PMA, P, US). Bajo Chorro trail between 1 and
2.5 lumrs out of Boquete, 1600-1800 m, Ufley et ah 267 (MO). NW side of Cerro Punta be-
yond Las Nubes, 7500 ft, Wilbur i^ Tccri 13207 (DUKE, MO). S slopes of Cerro Horqueta N
of Boquete, 7200 ft, Wilbur et al 13483 (DUKE, MO). Veraguas: Cerro Tute, 8-10 km
NW of Santa Fe, 1200-1300 m, Dressier 5U59 (MO, PMA). Ridgetop, Cerro Tute, ca. 10 km
NW of Santa Fe, above 1000 m, Mori 6780 (MO). Ridge top below sumnn't of Cerro Tute
NW of Santa Fe 2 km from Ksrnria AtrrirDln Altn do Pi*>dni Mnri c'r Knlhml-i F^9.7K / MO ^

6. Besleria hirsuta (Oerst.) Ilanst., Linnaca 34: 326. 1865.

Gasteranthopsis hirsuta Oerst., Cent. Gesn. 55, pi 10, fig. 1-8, 1858. type: Pedro Tapinapa,
Chinantla, Mexico, Liehmann 9329 (C, holotype; US, photos).

SJiruJ)S; stems erect, 1-3 m tall, slender, ca. 6 mm in diam., hirsute, internodes

to 10 cm long. Leaves large, oblong or elliptic, 10-23 cm long, 4-10 cm wide,

the apex acuminate, the base obtuse to cuneate, sometimes ()l:)lique, serrulate,

above dark green, sparsely hirsute, below lighter green, hirsute or pilose especially

along the veins; petioles elongate 2-8 cm long, 1-3 mm in diam., densely pilose.

Inflorescences in the upper leaf axils, few-flowered; peduncles short or lacking;

pedicels 0.8-1.2 cm long, sparsely pilose. Flowers with the sepals briefly connate

at the base, the lobes oblong or suborbicular, ca. 5 mm long, membranous,

rounded, sparsely pilose; corolla orange or orange red, glabrous, slightly oblique

in the calyx, the tube cylindric, slightly saccate at the base, ventricose below

the limb, L2-L8 cm long, ca. 3 mm wide at the base, the limb slightly expanded,

the lobes suborbiculate, 1-2 mm long; disc annular; ovary glabrous, the style

minutely puberulent. Berry ovoid to globose, surrounded by the persistent

calyx, 7-10 nun long, and wide; seeds ellipsoid, dark reddish brown.

Besleria hirsuta has a disjunct distribution, known from Mexico, Costa Rica

and Panama. It should be exj)ected in Guatemala. Besleria flava and B, con-

!9j)ecta from Guatemala are similar, differing in having entire leaves and yellow

corollas. Within Panama this species has been found in the provinces of Chiriqui

and Daricn.

cumiQui: Barriles, fi-16 km S of Volcan, 1000-1300 m, Dressier ir Williams 3988 (PMA).
2.5 km from Questa Piedra along Rio Monte road, Folsom 3990 (MO, US). Roadside from
Paso Canoas to Cailas Gordas, 1-8 mi from Paso Canoas, Liesner 222 (US). 17 km NE of San
Felix on new road to Cerro Colorado copper mines, 1000 m, Nee 10708 (MO, US), dahien:
Slopes of Cerro Chucula, drainage of Rio Pa\arand6, Gentry 4245 (MO). Manene to moutb of
Rio Cuasi, Kirkbride ^ Bristan 1442 (MO, REED), 1546 (MO). Banks above Rio Paea,
Stern et al 596 (MO, US).

7. Besleria laxiflora Benth., Loudon J. Bot. 5; 361. 1846. itpe: British

Guiana, ScJionihur<;k (K, holotype; photo, US).

B. chiapensis T. S. Brandeg., Univ, Calif. Publ. Bot. 6: 64. 1914. T\ri-: Finca Mcxiquito,
Chiapas, Mexico, Purpus 7003 (UC, holotype; BM, F, MO, NY, UC, US, isotypes).
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B. debilis Rusby, Descr. New S. Aiiier. PI. 123. 1920. type: Santa Marta below Valparaiso,

Colombia, Smith 1399 (NY, holotype; BM, K, isotypes).

B. tcnuifolia Rusby, Descr. New S. Amer. PI. 124. 1920. type: Santa Marta near tlie coast at

Don Diego, Magdalena, Colombia, Smith 2672 (NY, holotype; K, isotype).

Low shrubs, siiffrutescent herbs or rarely small trees, terrestrial or rarely

epiphytic; stems more or less erect, 0,.5-4(7) m tall, slender, young stems fleshy,

strigose at the apex, sparsely branched. Leaves nearly equal in a pair, elliptic,

narrowly oblong, or rarely ovate, 8-21 cm long, 3.0-8.5 cm wide, chartaceous,

apex acuminate, the base cuneate, the margin serrate or serrulate, above dark

green, sparsely strigillose on the midvein to glabrate, below paler, sparsely

pubescent on the veins; petioles 1.5-7.0 cm long, pubescent. Inflorescences

umbellate to cymose, axillary, flowers few to several; peduncles slender, 1.0-4.5

cm long, pubescent; pedicels often equalling the peduncles, 1-4 cm long. FJowers

often yellow or orange, calyx actinomorphic, the lobes nearly distinct from

the base, ovate to narrowly lanceolate, 5-14 mm long, the apex mucronate, entire

to minutely fimbriate or ciliate, green to yellow or orange, glabrescent; corolla

variously colored, yellow, orange, salmon red, pink to golden red, erect in the

calyx, the tube cylindric, not saccate at the base, but slightly ventricose above,

1.8-2.5 cm long, the outside glabrous, the inside with a pubescent ring near the

attachment of the filaments, the limb regular, the lobes ovate, rounded, ca. 2 mm
long; stamens included, the filaments curved, glandular, the anthers ca. 2.5 mm
wide, coherent; disc annular, irregularly lobed; ovary ovoid, glabrous, style ca.

8 mm long, puberulent, the stigma bilobed. Berry orange or red, globose to

ovoid, apiculate, 7-12 mm long; seeds ellipsoid, diagonally striate, tawny.

Besleria laxiflora has an extensive range from Mexico, through Central

America to Colombia, Venezuela, the Guianas and Brazil, In Panama it can

be found from low to middle elevations in damp deeply shaded woods, near

streams and occasionally on rocky banks, in the provinces of Bocas del Toro,

Chiriqui, Code, Darien, Panama, and the Canal Zone.

BOCAS DEL TORo: Qucbrada Huron, 300-400 ft, Kirkhride i^ Duke 440 (MO, NY, REED).
10-15 mi inland (S) from mouth of Changuinola River, Lewis et al. 880 (MO). Changuinola
to 5 mi S at junction of Rio Terebe, 100-200 ft, Lewis et al 930 (MO). Chiriquicito to 5 mi S

along Rio Guarumo, Lewis et al, 2029 (GH, MO, US). Sibubi Falls, Sixaola Valley, Rowlee h
Rowlee 375 (NY, US). Water Valley, Wedel 709 (MO), 912 (MO, US). Chiriqui Lagoon,
Wedel 1026 (MO, US). Water Valley, Chiriqui Lagoon, Wedel 1597, 1646 (both MO). Old
Bank Island, Chiriqui Lagoon, Wedel 2138 (MO, US). Fish Creek Mountains, Chiriqui

Lagoon, Wedel 2321, 2340 (both MO, US). Fish Creek Hills, Chiriqui Lagoon, Wedel 2453
(MO, US). Nievecita, 0-50 m, Woodson et at. 1826 (MO, US), canal zone: Navy Reserva-
tion N of Gamboa, Rio Macho, Dressier 2916 (DUKE, MO, PMA). NW shore of Canal along
road to Achiote, Folsom 3870 (MO, US). Rio Providencia 3 km SE of Achiote near W border
of Canal Zone, 5-100 m, Gentry 6- Nee 8661 (MO). Rio Providencia and ridge S of river,

5-170 m. Gentry h Nee 8739 (MO, US). N of Frijoles, 30 m, Killip 3440 (MO, US). Between
Frijoles and Monte Lirio, 30 m, Killi\) 12146 (PH, US). Pipeline Road N of Gamboa, Luteyn
& Foster 1528 (DUKE). Rio Mendosa and small tributary, %—1 km upstream from Pipeline

Road bridge, 8 km NW of C^amboa, 100 m. Nee 7727 (MO, US). Quebrada San Antonio, 2-3 Va

km N of Gamboa, 30-200 m, Nee 9460 (MO, US). Rio Mendosa above first gorge, V2-2 km
upstream from Pipeline Road bridge, 8 km NW of Gamboa, 100-135 m, Nee l^ Smith 11375
(MO, US). Railroad relocation between Gorgtma and Catun, 10-50 m, Fittier 2282 (US).
Hills N of Frijoles, Standley 27562 (US). 12 mi S of Colon on Rio Providencia, Tyson ir

Blum 3945 (FSU, MO, SCZ). 12 mi S of Colon, Tyson et al 4483 (MO). cnmiQui: 10-11
mi W of Puerto Armuelles in vicinity of San Bartolo Limite, 300-500 m, Croat 21992 (MO).
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Road from Puerto Annuellrs to San Bartolo Limitc, 7 mi W of Puerto Arniucllcs, 120 m, Croat

35073 (MO), Burica Peninsula, Quebrada Merida, 4 mi S of Puerto Arnnielles, 0-H)0 ni,

Licmcr 374 (DUKE, MO, US, USF). Valley of tlie upper Rio Cariclie, 1050-1100 m,
Scihcrt 361 (MO, US). Sau Rartolouie, Peninsula de Buriea, 0-50 m, Woodson h ScJwry 905
(MO, NY, US). ccx:le: El Valle de Anton, Rio Indio trail, 500-700 m, Hunter & Men 329

(MO). Road from El Valle to La Mesa, 2400-2600 ft, Vaughan et al 609 (MO). Head-
waters of Rio Cuaybo, W slopes of Cerro Pajita, 700 m, Webster 16819 (MO), dariex: Cerro

Pirre, Bristan 509 (MO). Rio Yape, Bristan 1384 (MO). Rio Uruceca, Bristan 1437 (MO).
10 mi S of El Real on Rio Pirre, Duhr 5424 (MO). Rio Sambii betAveen Sambii and Rio

Venado, Duhe 9305 (MO, US). Tumapanti, 300 m, Duhe 14162 (MO, USF). Rio Per-

recenieo off Rio Pirre, Duke ir Bristan 8233 (MO), 8234 (MO). Between Paya and Palo de

las Letras, Duke 6 Kirkhride 14048 (MO, SCZ). Cerro Taeareuna S slope, 1250-1450 m,

Centrij <b Mori 13930 (MO). Mannene to the mouth of the Rio Cuasi, Kirkhride 6- Bristan

1479 (MO, i\Y, REED). Upper Rio Tuquesa, Le Clezio 173 (MO). Rio Tuquesa, at middle

Tuquesa Mining Company eamp called Charco Peje, 250 m, Mori 7019 (MO). 4V^ km S of

El Real, foothills of N slope of Cerro Pirre, Mori it Kalhmki 5403 (MO, US). Boca de

Paiiarando, on Sambii River, 20 m, Pitlier 5587 (US), 1912 (US). Banks of Rio Paea, Stern

et d/. 706 (MO, US). On Rio Paea, Stern et al 716 (MO, US). Above Paca, Williams 731

(NY, US), tanama: Hills above Campana, 600-800 in, Allen ir Alston 1864 (MO). 5 mi
above Panamerican Highway on road to Cerro Azul, Croat 11502 (F, MO). Cerro Azul,

Croat 17303 (F, MO, NY). Altos de Pacora, 20-24 km NE of Cerro Azul, Dressier 4609 (F,

MO, PMA), Goofy Lake to 1.5 mi S of Goofy Lake, 1800 ft, Dwyer 4394B (MO), Dtvyer 6
Uaijden 8045 (MO). SE slopes of Cerro Trinidad, Kirkhride ir Duke 1682 (MO, MO, NY,
REED). Chiman, Lewis et al 3268 (DUKE, MO, PMA). Ridge, Corgas Memorial Labs yellow

fever research camp, ca. 25 km NE of Cerro Azul on Rio Piedras, 550 m, Mori <b Kallunki 3290
(MO, US). Junction of Rios Pacora & Corso to headwaters of Rio Corso, Oliver 2379 (GH, MO,
US).

8. Beslcria notabilis Morton, Publ. Field Miis. Nat. Hist, Bot. Scr. 18: 1153,

1938. TYPE: La Palma, Prov. San Jose, Costa Rica, Werckle 11603 (US, holo-

type).

—

Fig. 4.

B. sid)deeurrens Morton, Coiitr. U.S. Natl. Herb. 29(1): 29. 1944. type: Panama, Wedel
1926 (US, holotype; MO, isotype).

Coarse shrubs; stems woody, 0.5-2 m tall, ca. 1 cm in diam. below, yonnger

stems apprcssed pubescent, older stems angular, glabrescent. Leaves at tbe stem

apices, elliptic to obovate, 13.9-30.5 cm long, 3.9-12.8 cm wide, tbe apex acute

to acuminate, the base acute, obtuse to decurrent, entire to sparsely serrate,

coriaceous, above dark green, glabrous, below lighter green and pubescent at

tlie margins and the veins; petioles stout, 1.5-4.5 cm long, ca. 3 mm wide, sparsely

pubescent. Inflorescences axillary, flowers many per axil; peduncles not evident;

pedicels slender, 0.9-1.6 cm long, longer in fruit, pubescent. Flowers with the

calyx actinomorphic, the sepals distinct, narrowly ovate, 3-5 mm long, ca. 2

mm wide, sparsely pubc\scent, the margins thin, entire but ciliate, obtuse, reddish,

sparsely pubescent outside, the inside glabrous; corolla cream yellow, orange, or

red (Wedel), membranous and nearly transparent, slightly oblique in the calyx,

tlu^ outside sparsely pilose to glabrous, the tube slender, 10-12 mm long, 2-3 nun

wide, more or less cylindric with a slightly gibbous base, slightly ventricose

abo\'e, the limb small, the lobes obtuse, 1-3 mm long; filaments nearly straight,

ca. 8 mm long, yellow, glabrous, the anthers suborbicnlar, ca, 1 nnn long, co-

herent; disc annular or interrupted, glabrous; ovary minutely puberulent; style

pilosulus, the stigma bilobed. Berry green to white, surrounded by the purplish

persistent calyx, globose to oblate, 4-6 mm in diameter; seeds oblong, diagonally

striate, shiny, tawny.
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Figure 4. Besleria notahilis Morton—A, Habit (X%).—B. Fruit (X%). [After Dwyer
et al. 4507 (MO).]—C. Flowers (x%). [After Witherspoou 6 Dressier 8900 (MO).]

This species is known from Costa Rica and Panama. It grows in damp shaded

open forests as an nnderstory shrub. Besleria not(i])Uis resembles B. rohusta

in the coriaceous leaves, but differs in the smaller and less pubescent calyx,

and in the nearly transparent corolla.

BOCAs DEL TORO: Cricamok Valley, region of AlmirantCj Cooper 197 (F, NY). E slope of

La ZoiTa to divide, Kirkhrklc ir Duke 834 (MO, REED), Water Valley, Chiriqui Lagoon,
Wedel 1464 (MO, US, US). Old Bank Island, Chiriqui Lagoon, Wedel 1926 (MO, US).
chiriqui: Ridge road at Cerro Colorado, 7.6 km from main road along stream, 1450-1750 ni,

Folsom et al 4828 (MO, US), cocle: Summit of Cerro Pilon, above El Valle de Anton, 2700
ft, Dwyer et al. 4507 (MO). Alto Calvario, forest around Rivera sawmill, 700-900 m, Folsom
3245 (MO). El Valle site area of WEPCOR, Cerro Pilon, Kirkbride 1070 (MO), Cerro
Caracoral, Kirkhride 1120 (MO, MO, NY). Cerro Pilon, 900-1173 m, Liesucr 779 (US). El

Petroso, at Riveras sawmill, 7 km beycmd El Cope, 800 m, Skog et al 4206 (MO, US).
VEBAGUAS: Santa Fe, slopes of Cerro Tute, 2500 ft, Allen 4373 (F). 5 mi W of Santa Fe on
road past Escuela Agricola Alto Piedra on Pacific side of divide, 800-1200 m, Croat 22.992

(US). Caribbean slope above Rio Primero Brazo 5 mi NW of Santa Fe, 700-1200 m, Croat
23136 (US). Road between Santa Fe and Rio Calovebora, 1.8 mi beyond Escuela Agricola
Alto Piedra, 735 m, Croat 6 Fohom 34269 (MO). Caribbean slope above Rio Primero Rrazo 5
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mi NW of Santa Fe, 700-1200 m, Licmcr 956 (US). 10 km NW of Santa Fc, road to

Calovcbora first branch of Rio Santa Maria, Mori i:^ Boltcu 7614 (MO). NW of Santa Fc, 8.8

km from Escucla Agricola Alto de Picdra, Pacific slope, Mori et al. 3972 (MO), 4008 (MO).
6-7 km W of Santa Fe on new road past agricultural school, 2900 ft, Nee 9709 (MO, US),

11213 (MO). Second branch of Rio Santa Maria, road from Santa Fe, Witlierspoon ir Dressier

8900 (MO). Trail up E side of Cerro Tute, to 1299 m, Witlierspoon et al 8863 (MO).

9. Besleria pauciflora Kusby, Bull Torrey Bot Club 27: 31. 1900. type:

Mapiri, Bolivia, Rushy 2437 (NY, holotype; US, photo).

B. pauciflora Rusby var. nniflora Morton, Contr. U.S. Natl. Herb. 26(9): 452. 1939. type:

Panama, Willia77is 740 (NY, holotyp(^; NY, isotype; US, photo).

B. sprucei Britt. var. flavescens Morton, Contr. U.S. Natl. Herb. 38(4): 135. 1968. tvpk:

Montenegro, Prov. Bagua, Dept. Ama/onas, Peru, Sagdstegui 5867 (US, holotype).

B. wurdackii Morton, Contr. U.S. Natl. Herb. 38(4): 146. 1968. ivrK: Left bank of Rio

Marafion above Cascades de Mayasi, Prov, Bagua, Dept. Amazonas, Peru, Wurdack 1955

(US, holotype).

Large herbs or bushy sJirubs; stems lax or weak, somewhat succuleut, be-

coming quadrangular when dry, 0.6-2.0 m tall, hirsute to densely strigose or

pilose, pale brown; branched. Leaves equal to unequal, ovate to elliptic, 5-21

cm long, 4-9 cm wide, chartaceous when dry, the apex acute to acuminate, the

base acute, obtuse to rounded, sometimes oblique, serrate, the upper surface dark

green and pilose above, the lower surface lighter green and densely hirsute espec-

ially on tlie prominent veins; petioles 1-5 cm long, hirsute. Inflorescences of 1-few

flowers in the upper leaf axils; peduncles slender, 0.3-3 (-5.6) cm long, sparsely

pilose to strigose, hairs dense at the junction of the peduncle to the pedicel in

single-flowered inflorescences; pedicels 1.0-2.7 cm long, sparsely pilose. Flowers

with the calyx more or less regular, campanulate, the lobes distinct nearly to

the base, lanceolate to ovate, often elongate, to 1 cm long, green, outside pilose,

inside usually sparsely pilose at least near the apex; corolla yellow, yellow orange

to red orange with the 2 upper lobes of the hmb darker reddish, nearly erect in

the calyx, slightly zygomorphic, the tube slightly saccate near the base and

somewhat ventricose near the throat, 1.0-2.0 cm long, 3-5 mm wide at the base,

to 8.5 mm wide then narrower at the throat, the outside x^ilose, more or less

glabrous within, the limb of 5 rounded lobes, ca. 2 mm long, reflexcd, the stamens

included, glabrous, the anthers ca. 1.5 mm broad; disc annular, occasionally lobed;

ovary pilose, the style 7-8 mm long, pubescent, stigma bilobed. Berry oblate or

globose, red at maturity, ca. 8 mm long, 1 cm wide, surrounded by tlie persistent

calyx; seeds ellipsoid, ca. 0,5 mm long, obliquely striate, dark brown.

The range of Besleria pauciflora extends from Panama south to Bolivia. The

relationship of the Peruvian plants described as B. wurdackii Morton and iJ.

s])rucci var. flavescens Morton to those of Panama can be seen, among other

characters, in the darkly colored upper corolla lobes.

The holotype from Bolivia differs from all other material seen of this species

mainly in having longer peduncles, to 5.6 cm and longer than the pedicels and

stouter. Although the holotype for B. pauciflora var. uniflora was described as

having single flowers, a closer examination of the inflorescences has shown that

each bears at least two flowers. This character is even more evident on the

isotype sheet.
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Plants in Panama have been collected in wet areas in rain forests or near

streams in the provinces of Bocas del Toro, Code, Colon, Darien, and Veragnas.

BOCAs DEL TORo: Buena Vista, region of Alniirante, Cooper 226 (NY). Between Quebrada
Menaco and Buena Vista on Chiriqui Trail, Kirkbride 6* Duke 667 (MO, NY, REED), cocle:
Near Rio Tucue, above Tucue, by small stream. Dressier 4197 (PMA), Trail to La Mesa 4.5 mi
beyond El Valle de Anton, Wilbur ir Luteyn 11702 (DUKE, DUKE, F, MICH, MO, NY, PMA,
US), colon: Cerro Santa Rita, 1200 ft, A//^n i^Ffl/rc'/u•W5i73 (MO, us, us, US). Rio Boquemn,
6-8 km upstream from Peluca Hydrograpbic Station, Dressier 4659 (PMA). dariex; Airstrip

at Cana gold mine, 480 m, Croat 37996, 38048 (both MO). Rio Cuasi, main stream, 0-2.5 mi
S of Tres Bocas, Kirkbride 6 Duke 1138 (MO, NY, REED). Cana, 1750 ft. Stern et al 494
(MO, US, US). Trail between Cana and Boca de Cupe, 1700 ft, Stern et al 680 (MO, US).
Cana and vicinity, 2000-6500 ft, Williams 740 (NY, NY), veraguas: Between Santa Fe and
Rio Calovebora, 1.8 mi beyond Escuela Agrieola Alto Piedra, 735 m, Croat ir Folsom 34260
(MO). Base of Cerro Tuti, 6.5 km outside of Santa Fe, Folsom 3018 (MO, US). Forest and
forest remnants to 12 km NW of Santa Fe de Veraguas, D'Arcy 10328 (MO). NW of Santa Fe,

217 km from Escuela Agrieola Alto de Piedra, on road to Calovebora, Mori ir Kallunki 5343
(MO, US). 16 km NW of Santa Fe, on road to Calovebora, 300-500 m, Mori ir Kallunki 6114
(MO, US). First branch of Rio Santa Maria, S of ri\er, road from Santa Fe, Witlierspoon &
Dressier 8907 [probably with wrong label] (MO).

10. Besleria princeps Hanst, Linnaea 34: 317. 1865. type: Costa Rica, Wend-
Jand 1273 ( B, not seen and probably destroyed )

.

Terrestrial suffrutescent herbs; stems more or less erect, to 3.2 m tall, densely

hirsute, hairs uniseriate, brown. Leaves well spaced, eUiptic or rarely ovate,

7-13 cm long, 3-6 cm wide, membranous, the apex acute, the base acute or

cuneate, rarely obtuse, entire to denticulate, the upper surface dark green,

hirsute to scabrous, the lower surface lighter green, hirsute and especially dense

along the veins; petiole 1.5-4.0 cm long, pilose. Inflorescences of a solitary

axillary flower; peduncle not evident; pedicels slender, 2.5-4.5 cm long, pilose.

Flowers showy; calyx weakly zygomorphic, the sepals distinct, narrowly ovate,

elongate, erect, 1.5-2.2 cm long, long acuminate, irregularly serrate, densely

sericeous to villous outside, glabrous within; corolla orange, erect in the calyx, the

tube ca, 1.8 cm long on the anterior side, ca. 2.3 cm long on the posterior side,

5-8 mm wide, the outside pilose, the inside with a xDubescent ring near the base,

the base not saccate or spurred, expanded in the throat, the limb bilabiate,

spreading, 2.0-3.5 cm across, the posterior lobes 0.5-1 cm long and wide, the

lateral lobes ca. 1.5 cm long and wide, the anterior lobes ca. 1.2 mm long and

wide; stamens puberulent, the filaments convolute, the anthers ca. 3.5 mm wide;

disc annular; ovary densely villous, the style ca. 8 mm long, pubescent, the

stigma capitate, puberulent. Berry not seen.

Although more common in Costa Rica, Besleria princeps is rare in Panama
and known only from 2 collections from the province of Chiriqui.

cmRTQUi: Bajo Chorro, Boquete District, 7000 ft, Davidson 208 (F, MO). Below Divide

on Chiriquicito-Calderas Trail, Kirkbride i^ Duke 964 (MO).

11. Besleria rara L. Skog, Brittonia 30; 320. 1978. type: Panama, Witherspoon
6- Dressier 8893 ( US, holotype; MO, isotype)

.

Shnd); stems short, slender, ca. 5 mm in diam., internodes to 8 cm long,

strigose to sericeous near the apex, nearly glabrous below. Leaves opposite, nearly
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equal in a pair, lanceolate, 5-9 cm long, 1.5-3.2 cm wide, subcoriaceous, the apex

acuminate, the base acute* or cuneate, entire, above dark green, at first glandular,

soon becoming glabrous, below Hghter green, sparsely strigillose, veins darker

and prominent; petioles 3-8 cm long, strigose. Inflorescences in the upper

axils, of 1(2) nearly sessile flowers per axil; peduncles lacking; pedicels sliort,

1-3 nun long, strigose. Flowers with the calyx lobes erect, lanceolate, 1.5-1.8

cm long, 2-3 mm wide, the outside strigose, tlie inside nearly glabrous except at

the entire margin, the midvein subprominent, slightly keeled at the base; corolla

orange, somewhat oblique in the calyx, the tube ca. 1.1 cm long, narrowly funnel-

form, 2 mm in diam. at the base, slightly broader, to 4 mm wide above, nearly

glabrous at the base, strigillose toward the limb, the inside glandular, the lobes

of the limb semiorbicular, ca. 4 mm long, 5 mm wide, subentire, ciliate; stamens

included, the filaments curved, adnate to the base of the corolla tube for ca.

3 mm, the free part 4-5 mm long, glabrous, the anthers broadly sagittate, 1.5 mm
long, 2 mm wide, coherent in 2 i^airs by their apices, staminode 3 mm long,

bearing a short infertile anther; disc semiannular at the base of the ovary with

a gap on the lower side, irregularly lobed; ovary ovoid, ca. 3 mm long, glabrous,

the style. 5 mm long, glabrous, the stigma stomatomorphic. Berry surrounded by

the persistent calyx, ovoid to globose, ca. 1 cm long, white, glabrous, apex prom-

inent; seeds ellipsoid, deeply striate, ca. 0.5 mm long, light brown.

Besleria rarci has only been collected once from near the Rio Santa Maria in

the province of Veraguas. Although both B. caJycinu and B. rara have calyx lobes

equalling or exceeding the corolla, B. rara has a corolla only ca. 1.1 cm long,

abut half the length of the corolla of B. calycimi. The species also differs in hav-

ing glabrous, subcoriaceous leaves.

VKHAcuAs: Forest near second braneli of Rio Santa Maria, road from Santa Fe, WitJier-

.vpoon 6- Dressier SS93 (MO, US).

12. Besleria robusta J. D, Smith, Bot. Gaz. (Crawfordsville) 25: 156. 1898.

TYi'K: Forests of Taski, Talamanca, Prov. Limon, Costa Rica, Tonduz 9556

(CR, holotype; US, isotype).

Coarse terrestrial or rarely epiphytic shnibs; stems w^oody, erect, 0.5 to 3 m
tall, terete, to 1 cm thick, younger stems pubescent to tomentose, brown; usually

unbranched. Leaves ovate to obovate, 12 to 33 cm long, 5 to 17 cm wide, suc-

culent, becoming coriaceous, the apex obtuse, rounded or acute, the base cuneate,

entire or s^iarsely toothed at the distal end, above dark green, glabrous, below

pale whitish green, pubescent on the prominent veins and the margins; petioles

stout, 2-5 cm long, ca. 5 mm wide, grooved on the upper side, tomentose to

sericeous. Inflorescences axillary, cymose but aggregated and lacking peduncles

or bracts, few flow^ered; pedicels 6-10 mm long, sericeous. Flowers with the

calyx actinomorphic, the lobes connate briefly at the base, thick and fleshy,

ovate to broadly triangular, 7-12 mm long, ca. 5 mm wide at the base, the apex

acute, entire, often orange, sericeous with white to brownish hairs externally,

internally glabrous; corolla erect in the calyx, the tube 9-14 mm long, fleshy,

usually orange but occasionally salmon yellow, reddish, pale yellow or pinkish.
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the outside glabrous but glandular, the inside pilosulus on the upper half, the

limb of 5 small lobes, each 2-3 mm long, rounded; stamens with filaments

adnate to the base of the corolla tube, yellow, anthers ca. 2 mm long, coherent,

staminode ca. 4 mm long; disc annular; ovary glabrous, oblong-conical, style

ca. 8 mm long, the stigma capitate to slightly bilobed. Fruit globose or ovoid,

surrounded by the persistent calyx, ca. 6 mm in diam., yellow, white, orange or

brown; seeds oblong, shining, deeply striate, tawny.

This species is endemic to Costa Rica and Panama where it occurs at middle

elevations in the dense shade of wet forests or near streams.

Besleria rohusta is part of a complex of species that seem to be closely re-

lated because of their subcoriaceous leaves and aggregated flowers. These in-

clude B, arhorescens and B. notahilis from Panama, which differ in having shorter

round calyx lobes, B. aggregata (Mart.) Hanst. from Peru and Colombia which
has elliptic leaves with acute or acuminate apices and bearded corolla lobes,

B. eriocahjx from Colombia which has a broader corolla, and B. calantha Morton

from Colombia which has only ciliate calyx lobes. From other species of Besleria

in Panama, B. rohusta is distinctive in its sericeous, broadly triangular or ovate,

acute calyx lobes.

BOCAS DEL TORo: Buena Vista Camp on Chiriqui Trail, 1250 ft. Cooper 584 (F, NY).
Above Quebrada Huron on Cerro Bonyic, 500-1200 ft, Kirkhride ir Duke 624 (MO). Without
locality, Wedel 310 (MO). Chiriqui Lagoon, Fish Creek, Wedel 2184 (MO, US). Fish Creek
mountains, Chiriqui Lagoon, Wedel 2245 (MO, US). Basthnentos "short cut," Chiriqui
Lagoon, Wedel 2912 (MO, US), canal zone: Headwaters of Rio Providencia, 7.5 km SW
of Catun Dam, 25-140 m. Nee ir Gentry 8670 (MO), cocle: La Mesa above El Valle,

Croat 14307 (MO). Hills above El Valle de Anton, D'Arcy h- D'Arcy 6756 (F, MO). Foot-
hills of Cerro Pilon near El Valle, 900 m, Duke 14664 (MO). La Mesa above EI Valle,

Dwyer 11895 (MO, PMA). Cerro Pilon, 2900 ft, Dwyer & Lallathin 8638 (MO, NY).
Summit of Cerro Pilon above El Valle de Anton, 2700 ft, Dwyer et al 4483 (MO, SCZ). Base
of Cerro Pilon above El Valle, Gentry i^ Dwijer 3651 (MO). El Valle de Anton, La Mesa,
1000 m, Kennedy et al 3043 (F, MO). Cerro Pilon, 2900 ft, Lallathin 50003 (MO). Boca
del Toabre at confluence of Rio Code del Norte, Lewis et al. 5561 (MO, SCZ). 5 mi N of

El Valle de Anton, 1000 m, Luteijn 1209 (DUKE, MO). Road from El Valle to La Mesa,
2400-2600 ft, Spellman et al 587 (MO). N rim of El Valle de Anton near Cerro Turega, 650-
700 m, Woodson ir Schery 181 (F). colon: Santa Rita Ridge, D'Arcy ir D'Arcy 6135 (MO,
NY), darien; Ascent of Cerro Pirre, from Rio Pirre, 750-1030 m, Duke 5328 (MO).
Cerro Pirre, 2500-4500 m, Duke ^ Elias 13768 (MO). Summit of Cerro Pirre, 1000-1400 m.
Gentry ir Clewell 7114 (MO). Panama: Cerro Campana, 850 m, Busey 844 (MO).
Cerro Campana along road above FSU cabin, Croat 14193 (MO), 14210 (MO). Cerro
Campana above Su Lin Motel, Croat 14771 (MO). Cerro Campana along trail to summit, 780-
875 m, Croat 25236 (MO), Cerro Campana area above Su Lin Motel, 3000 ft, Dwyer ir

Kirkhride 7847 (MO, SCZ). Capira, NE side of Cerro Trinidad, 900 m, Foster 2115 (DUKE).
Cerro Campana, ca. 1 mi past the Florida State U. Field Station, 800 m, Kennedy 1542 (MO,
US). Trail to Cerro Campana, Kirkhride i^ Hayden 270 (MO, MO, NY, SCZ). Cerro Campana,
8.6 mi SW of Capira, 700-800 m, Luteyn 1019 (DUKE). Cerro Campana, 2900 m, McDaniel
6863 (FSU). Cerro Campana, N slope, 850 m, Mori et al 1921 (MO). Cerro Campana, 800
m, Skog et al 4154 (US). Cerro Campana, Smith ir Smith 3394 (F, US), veraguas: Valley
of Rio Dos Bocas on road between Alto Piedra and Calovebora, 350-400 m, Croat 27430 ( MO).
E of river, valley of Rio Dos Bocas along road between Escuela Agricola Alto Piedra and
Calovebora, 15.6 km NW of Santa Fe, 450-550 m, Croat 27730 (MO), Mountains 3-5 mi N
of Santa Fe, 500-1000 m. Gentry 2959 (MO). N of Santa Fe, ca. 2 km N of Escuela Agricola
Alto de Piedra, Mori h Kallunki 2588 (MO). NW of Santa Fe, 11 km from Escuela Agricola de
Piedra, in valley of Rio Dos Bocas, Atlantic slope, 450-550 m, Mori et al 3893 (MO). 7 km
W of Santa Fe on new road past agricultural school, 2900 ft, Nee 11203 (MO). Fiist branch
of Rio Santa Maria S of ri\er, road from Santa Fe, Witherspoon ir Withcrspoon 8910 (MO, US),
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13. Besleria solanoides Kunth in II.B.K., Nov. Gen. Sp. 2: fol. eel 319; qto. ed.

398. 1818. tyi>k: Popayan, Colombia, UumhoJdt 2079 (B; US, photo).

leria acutifolia Benth., Pi.

(K, holotype; US, photo).

aheslcria costaricensis Oerst
,

9276' (C, liolotype; US, photo).

1858

Besleria costaricensis (Oerst.) Ilanst., Liimaea 34; 330. 1865.

B. ohliqua Morton, Ann. Missouri Bot. Card. 29; 40. 1942. type: Panamii, Allen 2396 (US,

liolotype; MO, isot>pc).

SuffiTitescent hcrhs, small to large shrubs, or small trees; stems woody, slender,

terete, erect, 0.5-5 m tall, when young strigose toward the apex, becoming

glabrous with age. Leaves elliptic, or sometimes obovate, 6.3-16.1 cm long,

1.9-5.8 cm wide, the apex acute to acuminate, the base cuneate, entire to denticu-

late, chartaceous to membranous, above dark green, smooth to nearly glabrous

or sparsely pilose to scabrous, below lighter green, strigose or strigillose on the

veins; petioles 0.6-5.5 cm long, strigillose. Inflorescences axillary, flowers

fasciculate, few to several per axil; pedicels 1.2-2.3 cm long, pubescent; calyx

slightly zygomorphic, lobes distinct nearly to the base, ovate, or oblong, 2-4

mm long, green, sparsely pilose, ciliate; corolla orange or yellow, erect to slightly

oblique in the calyx, nearly regular, rarely somewhat calcarate at the base,

ventrieose anteriorly, 11-15 mm long, ca. 3 mm in diam. near the base, slightly

wider above, glabrous to glandular, the limb more or less regular, the lobes

ovate, 1-2 mm long, sparsely pubescent; stamens included, 4, the filaments

flattened, convolute, glabrous, the anthers sagittate, ca. 1 mm wide; disc annular,

sometimes interrupted; ovary more or less glabrous, the style 0.6-1.2 em long,

sparsely pubescent below, the stigma bilobed, flattened at tlie top, papillate.

Berry globose, 6-7 mm in diam., red, orange, yellow or white; seeds oblong,

dark brown, obliquely striate,

Besleria solanoides has been widely collected from Honduras south to Colombia

and Peru. In Panama it may be found at middle elevations in moist shaded

forests usually near streams or rivers.

iuk:as uel Toiu); Robalo Trail N slopes of Cerro llorquota, 6000-7000 ft, Allen 4985 (MO,

US). Rio Teribc, foothills of Cerro Bonyic, 400-800 ft, Kirkhride ir Duke 410 (MO, NY,

REED). ciniUQui; Kinca Lerida, upper S slopes of Q^^^hiada Velo, 5000 ft, Allen 4754 (MO,

US). Cerro Horqneta, 7000 ft, Blum ir Dwyer 2627 (FSU, MO, SCZ). '*Monte Rey" above

Roqnete, Croat 15668 (MO, PMA). N\V side of Cerro Pando, Croat 15965, 15992 (both MO).

Cerro Colorado, on upper niinin^^ road 20-28 mi from San Felix, 1200-1500 m, Croat 33279

(MO, US). Cerro Colorado, along road to copper mine 43.1 km beyond bridge over Rio San

Felix near town of San Felix, 1390 m, Croat 37294, 37297 (both MO). N side of Cerro Pando,

6400 ft DWrey 5403 (MO, USE), Wet ra\ine W of Cerro Pando, 6000 ft, D'Arcy 6 D'Arcy

6627 (MO). Bajo Chorro, Botiuete District, 6000 ft, Davidson 197 (F, MO, US), 713 ( F, MO).
Road from Bo(iucte to Finca Lerida, 2000 m. Dressier ir Williams 4010 (DUKE, MO, MO,
PMA, US). Bo(iuete, Finca Collins, 5000 ft, Dwyer ir Ilayden 7657 (DUKE, MO). Cerro de

Ilorqueta, 4500-5500 ft, Dwyer ir Lallathin 8775 (MO, MO). Boquete, Collins Finca, 6000 ft,

K})inger 686 (MO, US), 729 (MO). Road from Volcan to Rio Sereno, 16.0 km from Rio

Sereno, Folsom 4052 (MO, US). Cerro Colorado, border of Chiriqui and Bocas del Toro

provinces, 1600-1700 m, Folsom et al 4766 (MO, US). Ridge road at Cerro Colorado,

6 2 km from main road, 1450-1750 m, Folsom et al 4813 (MO, US). Cerro Horqneta,

6500 ft Ua<^en h Ilaf^rn 2049 (MO), 2057 (NY, US), 2077 (NY, US). Finca Collins,

6000 ft' Kirkhride 118 (MO, NY, SCZ). Cerro Ilorqueta, 5000-7000 ft, Kirkhride 138

(F, MO, NY, SCZ). Between Pinola and divide on Chiriquicito-Caldera Trail, Kirkhride 6-
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Duke 853 (MO, REED). Chiritiui Trail l)ehveen Pinola and Qucbiada Hondo toward summit,

Kirkhride 6- Duke 890 (MO, XY, REED). Bajo Mono trail, XW of San Ramon towards the

headwaters of the Rio Caldera, 1600-1700 m, Luteijn 3718 (DUKE). Sierra del Boquete,

1200 m, Maurice 704 (MO, US). Boquete, 1000-1300 m, Maxon 4953 (F, US). Rio Piedras

Candella, 1800 m, McAlpin 2204 (DUKE). Santa Clara region, 27 km NW of El Hato del

Volcan, on coffee finca of Rattibor Hartman called Ojo de Agua, 5000-5300 ft, Mori ir Bolten

7196 (MO). Cerro Colorado, 50 km X of San Felix on the continental divide, 1200-1500 m,

Mori ir Dressier 7797 (MO), 7812 (MO, US). X of San Felix at Chiriqui-Bocas del Toro

border, on Cerro Colorado copper mine road along continental divide, 5000-5500 ft, Mori ir

KalUmki 5861 (MO, US). Boquete, 1000-1300 m, Pitticr 2972 (US, US). Valley of the upper

Rio Chiriqui Viejo, White 345 (F, MO). San Ramon near Bajo Mono, 4 mi XW of Boquete,

W
Wood Woo

Wood(MO, US). Bajo Mono and Quebrada Chiquero, 1500 m,

cocle: La Mesa X of El Valle de Anton, 1000 m. Men 2396 (MO, US). Cerro Pilon 5 km
XE of El Valle, 800-1045 m, Mori et al. 6550 (MO, US), daiuex: Serrania de Pirre, ca. 9

km from Alto de Nique, 1480-1520 m, Croat 37890 (MO). Cerro Pirre, Duke 6086 (MO, SCZ,

USE), 6087 (MO); Duke Ir Elias E13823 (MO, SCZ); 1400 m, Folsom 4343 (MO, US);

Folsotn 4553 (MO, US). Cerro Tacarcuna summit camp, 1500-1750 m, Gentry ir Mori 14038

(MO). Cana, 2000-6500 ft, Williams 836 (XY). paxama: Capira, NE side of Cerro Trinidad,

900 m, Foster 2112 (DUKE, MO), veraguas: 0.5 mi beyond fork in road at Escuela Agricola

Alto Piedra on road to Rio Calovebora, 750 m, Croat I- Folsom 33861 (MO). 0.6 mi beyond

Escuela Agricola Alto Piedra, 730 m, Croat 6 Folsom 34078 (MO). Cerro Tute, ca. 10 km XW
of Santa Fe, 1000 m, 750-1000 ni, Mori 6253, 6292 ( botli MO), Mori et al. 7610 (MO, US).

XW of Santa F6, 2 km from Escuela Agricola Alto de Piedra, Mori b- Kallunki 5290 (MO).

14. Besleria stricta L. Skog." type: Panama, Nee & Warmbrodt 10346 (US,

holotype; MO, isotype).

Coarse herbs or shrubs; stems strict, 0.25-3.0 m tall, slender, succulent when

young, toward the apex green, strigose or sericeous, brown to gray and nearly

glabrous below, the internodes often elongate, to 10 cm long; unbranched or

once branched. Leaves equal in a pair; blades elliptic to oblanceolate, oc-

casionally falcate, 7-19 cm long, 1.3-5.5 cm wide, membranous to subcoriaceous,

the apex acute to acuminate, the base cuneate or decinrent into the petiole,

entire to remotely and finely denticulate, above dark green to grayish, glabrous

or sparsely strigose, below hghter green to purplish at the veins, strigillose,

especially along the prominent veins; petioles 0.5-3.5 cm long, strigillose. In-

florescences in the upper leaf axils, 1-several flowers in short condensed cymes;

peduncles short or lacking; pedicels to 1 cm long, green, sericeous or strigose.

Flowers with the calyx lobes rotund, ca. 6 mm long, ca. 5 mm wide, white to

bluish, outside strigillose to hirsute, inside strigillose to glabrous or glandular,

erose, ciliate; corolla orange, the tube oblique in the calyx, cylindric, straight

or slightly ventricose above the gibbous l)asc, to 7 mm wide at the middle, the

outside strigillose to hirsute above, the inside glandular, the lobes of the hmb
spreading, rotund, ca. 4 mm long and wide, finely erose, glandular ciliate;

stamens hicluded, the filaments curved, broad at the base, adnate to the base

of the corolla tube for 5 mm, ca. 5 mm free, glabrous, the anthers 2 mm long,

3 mm wide; disc annular, surrounding the base of the ovary, the ovary sparsely

pubescent, the style ca. 1 cm long, pilose, the stigma stomatomorphic. Berrij

globose to broadly ovoid, 8-11 mm long, 8-10 mm in diam., white, glabrous;

" Besleria stricta L. Skog, sp. nov. Species insignis caulibus strictis, inflorescentiis congestis,

calycis albis vel caeruleis et corollis aurantiacis.
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seeds ellipsoid, obliquely striate, ca. 0.5 mm long, brown, attached to a slender

wliite funiculus.

This species is known from the provinces of Darien and Panama, but may be

expected in San Bias and neighboring Colombia. It differs from other species

in its strict habit, congested inflorescences, and the combination of orange corolla

and white or bluish calyx.

nARiEix: Headwaters of Rio Tucjuesa, ca. 2 km air distance from continental divide, upper
gold mining camp of Tyler Kittrcdge, Croat 27184 (MO). Ascent of Serrania de Pirre above
Cana gold mint* between Rio Cana and Rio Escucha Rnido, 1000-1310 m, Croat 37778 (MO);
1310-1430 m, Croat 37799 (MO). Between upper Rio Membrillo and Camp 7 on the con-

struction road to San Bias, 100-800 m, Duke 10S61, 10898 (both MO). Cuasi-Cana Trail on
Cerro Campaiiiiento E of Tics Bocas, headwaters of Rio Cuasi, Kirkbride <b Duke 1217 (MO).
paxama; El Llano-Carti Road 12 km from Panamerican Highway, D'Arcy 10603 (MO). La
Eneida region of Cerro Jefe, Dressier 4039 (DUKE, F, MO, MO, PMA). El Llano-Carti high-

way, 12 km N of El Llano, Dressier 4669 (PMA), Cerro Jefe, Altos de Pacora, trail to

Sebastian's house, 18.2 km E of Cerro Azul Village (Goofy Lake), 800-900 m, Gentry ir Mori
13429 (MO). Ca. 10 km N of Panamerican Highway on El Llano-Carti Road, 500 m, Gentry
et al. 8877 (MO). Edge of river and cloud forest, Altos del Rio Pacora, 2500 ft, Lewis et al,

2269 (MO). El Llano-Carti Road, 8-19 km from Panamerican Highway, 400-450 m,
Mori ir Kalhmki 1846^ 2280, 2883, 3504 (all MO); Nee 6 Tyson 10950 (MO, US); Nee
irWarmhrodt 10346 (MO, US).

15. Besleria tambensis Morton, Contr. U.S. Natl. Herb. 26(9): 428. 1939.

TYi'K: La Costa, Dist. El Tanibo, Dept. El Cauca, Colombia, Stwideni 850

(S, holotype).

B. erassieaulis Morton, Ann. Missouri Bot. Card. 29: 39. 1942. type: Panama, Terry <& Terry

1534 (F, holotype).

Terrestrial sJiruhs; steins thick, erect, 1-2 m tall, ca. 1 cm in diam., somewhat
succulent above, densely sericeous, glabrescent below; unbranched or few

branched. Leaves nearly equal in a pair, broadly elliptic, 17-36 cm long, 7.5-

19.3 cm wide, coriaceous, the apex acute to abruptly acuminate, the base acute,

obtuse to cuneate, ciliate, entire to sparsely serrate, above dark green and
glabrous, below lighter yellowish green, sericeous strigose on the prominent

veins; petiole stout, 2.5-4.5 cm long, ca. 5 mm wide, densely sericeous. In-

florescences in the upper leaf axils, many flowered; peduncles lacking; pedicels

slender, 5-13 cm long, hirsute to pilose. Flowers with the calyx regular, the

lobes distinct, ovate to rounded, 3.5-5.0 mm long and wide, sparsely to densely

pilose outside, glabrous within; corolla orange, scarlet to red, more or less erect

in the calyx, the tube membranous, cylindric, slightly gibbous above the base,

slightly ventricose above, 15-17 mm long, 3-4 mm in diam. at the base, slightly

broader near the limb, sparsely pilose outside, glabrous inside, the limb scarcely

broader than the tube, the lobes suborbiculate, ca, 2.5 mm long, entire, the

filaments glabrous; disc annular, glabrous; ovary apex sparsely pilose, the style

puberulent, the stigma bilobed. Berry globose to oblate, 5-7 mm in diam.; seeds

oblong, diagonally striate, tawny.

Beslcria tambensis was originally described from Colombia but its range in-

cludes the Panamanian B. erassieaulis from Darien and Panama. The species can

be distinguished by its densely sericeous upper stem and leaf veins.
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darien; Rio Cuasi, main stream, 0-25 mi S of Tres Bocas, Kirkbride ir Duke 1137 (MO).
0-2 mi E of Tres Bocas along tlie shortest lieadvvater of Rio Ciiasi, Kirkbride 6- Duke 1168

(MO, REED). Forest between Tres Bocas and Cerro Campamiento on Cuasi-Cana Trail,

Kirkbride ir Duke 1358 (MO). Rio Cuasi, Terry 1530 (MO). Cand-Cuasi Trail, Chepigana

District, 2000 ft, Terrtj ir Terry 1534 (F). panama: Gorgas Memorial Labs yellow fever re-

search camp, ca. 25 km NE of Cerro Azul on Rio Piedras, 550 m, Barrett et ah 3435 (MO).

4. CAPANEA

Capanea Decnc. ex Planch., Fl. Serres Jard. Eur. 5: pi 499-500, August 1849.

type: C. grandiflora (Kunth) Decne. ex Planch.

Terrestrial or usually epiphytic herlis or shrubs from scaly rhizomes;^ stems

erect, scandent or pendent, terete, brownish from dense reddish brown pubes-

cence. Leaves opposite, usually equal in a pair; blades membranous, lanceolate,

ovate to elliptic, usually asymmetric from an oblique base or falcate, crenate

to .serrate, above dark green to reddish brown, densely to sparsely tomentose,

rarely scabrous or glabrescent, lighter green or pm-plish beneath, pubescent to

villosc especially along the veins, the lateral veins 7-9, arching toward the apex

at the margin; petioles to Va the length of the blade, seldom nearly sessile, villous

with reddish brown hairs. Inflorescences axillary but soon overtopping the stem

apex, pendent, cymose or umbellate, with leafy l)racts; peduncles and the pedicels

elongate, similar to the stem, terete, green to brown, pubescent or villous.

Flowers 1 to 8 per peduncle, each large and showy, zygomorphic; floral tube

turbinate to globose, short until anthesis, sometimes costate, villous; calyx lobes

5, shortly connate at the base, broadly triangular to linear lanceolate, entire, dark

green to reddish brown; corolla of 5 connate petals, erect in the calyx, limb

5-lobed, spotted, the tube ventricose, but not spurred, often greenish with lines

or spots, pubescent to villous externally; stamens 4, with a reduced staminode,

exserted at anthesis, the filaments adnate to the base of the corolla tube, not

connate but broadly based, slender above, sometimes coiled, the anthers oblong,

divergent, apically coherent, dehiscing by longitudinal slits; disc of 5 large

usually free glands; ovary more than half inferior, the style thick, exserted at

anthesis, the stigma stomatomorphic, ovules numerous. Fruit a dry capsule in-

cluded in the persistent calyx, globose or ovoid, opening by 2-4 valves; seeds

linear, dark brown, obliquely striate.

Capanea is a genus of about 6 species in Central and northern South America.

The plants occur as terrestrial herbs or shrubs on banks or as epiphytes in trees.

One species grows in Panama, C. grancliflora.

Plants of Capanea are probably either hummingbird- or bat-pollinated. Vogel

ira in his naner on "Bat-flowers" in Southandifl(1958) illustrated Capanea g
America.

There has been a controversy in recent years over the correct spelling of the

genus name. Decaisne (1849) spelled the name both Capanea and Campanea.

But according to Denham (1975) the name was consistently spelled Capanea

in the valid publication of the genus by Planchon. The latter is the spelling

"^Rhizomes were not seen in Panamanian material, but Bentham (Gen. Pi. 2: 992, 1876)

includes this genus among those with tubers or rhizomes, as have later authors.
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adopted here to follow Article 73 of the 1972 International Code of Botanical

Nomcnclatnre.

Literature:

pi 13,

J, 1849. Campanea fji^randifl 3] 241,

Denhani, D. 1966. Campanea, an orthographic error for Capanca [Gesneria-

ceae]. liailcya 14: 37-39.

. 1975, The orthography of Campanea versus Capariea (Gesneriaceae).

Taxon 24: 392-,393.

Morton, C. V. 1973. Lectotypificatiou of Isoloma and Campanea (Gesn.).

Taxon 22: 317-318.

Vogel, S. 1958. Flederniausblumen in Siidanierika. Oesterr. Bot. Z. 104: 491-

530.

1. Capanea grandiflora (Kunth) Decne. ex Planch., Fl. Series Jard. Eur. 5:

pi 499-500, 1849.—Fig. 5.

Bcslcria graudiflom Kunth in II.B.K., Nov. Gen. 2: fol. ed. 321; qto. ed. 401. 1818. type:

Colombia, llttmholdt ij- Bonpland (P, not seen; plioto US).
DnjinonUi ?gr(indiflora (Kuntli) C. Don, Cen. Hist. 4: 653. 1838.

Rytidophylhu)i oersted ii Klotzsch, Allg. Gartonzcitunj^ 20 : 17. 1852. type: Costa Rica,

Oersted 9325 ( B, holotype destroyed; US, isotype).

R. humholdtii Klotzsch, All^. Gartenzeitnng 20: 18. 1852. type: Veragnas, Panama, Warsce-

wicz 26 (B, destroyed).

Capanea oersiedii (Klotzseli) Oerst., Cent. Gesn. 34. 1858.

C. humholdtii (Klotzsch) Oer.st., Cent. (iesn. 34. 1858.

Campanea pUiurata ]. D. Smith, Bot. Gaz. ( Crawfordsvillc ) 15: 28, /)/. 3. 1890. type; Guate-

mala, Smith 1501 (US, holotype; Gil, US, isotypes).

C. ocrstcdii var. laevis Morton, Publ. Field Mus. Nat. Hist,, Bot. Scr. 18(4): 1157. 1938. type:

La Palma, Prow San Jose, Costa Rica, Maxon 448 (US).
C. ehiriiptana Morton, Ami. Missouri Bot. Card. 26: 310. 1939. type: Panama, Woodson et al

935 (US, holotype; MO, isotype).

Robust epiphytic herbs, or shrubs climbing on hirge trees by adventitious

roots; stems 0.5-3.0 m tall, 0.5-1.0 cm in diam., often woody, terete, green to

reddish brown, densely pilose or tomentose with articulated hairs, bec(miing

gray brown and glabrescent with age; branches numerous. Leaves toward the

ends of the stems and branches; the blades lanceolate, ovate, or oblong, asym-

metrical, often falcate, 7.5-22.8 cm long, 4.3-10.6 cm wide, the apex acuminate,

the base acute to cinieate and decurrent into the petiole, crenate serrate toward

the apex, entire toward the base, the upper surface dark green to reddish brown,

tomentose to scabrous, the lower surface lighter green, light browu to reddish,

villous with brownish hairs along the veins; petioles subsuleate, 0.3-4.3 cm
long, 1-2 mm wide, green to reddish brown, densely villous. Inflorescences

axillary in upper leaf axils, each usually about twice as long as the subtending

->

Figure 5. Capanea grandiflora (Kunth) Decne. ex Planeh.—A. Flowering branch (X%).
[After White 62 (MO).]—B. Fruit (X%).—C. Seed (xTy^). [After Blum I- Dtvyer 2621

(MO).]
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loaf, cyniosc; peduncles usually pendent, much elongated, 10-20 cm long, 1-2

mm in diam., green to reddish brown, villous or tomentose; primary bracts

leaflike, linear or lanceolate, 1.0-1.5 cm long; pedicels usually less than % the

length of the peduncle, but otherwise similar. Flowers showy, large, 1-9 per in-

florescence; calyx lobes erect but reflcxed in fruit, broadly to narrowly triangular,

6-9 mm long, the apex acute to acuminate, green to reddish brown outside,

often reddish at the margin of the lobe, villous, the veins usually obscured

by the dense indumentum, the hairs lighter on the inner surface; corolla

white, pale yellow, or pale green with red or purple spots inside, 2.5-4.5

cm long, 1-2 cm wide, the tube broadly ventricose to campanulate, slightly

constricted above the base, densely villous outside, glandular puberulent

inside, the limb of 5 rotund lobes, 0,6-1.0 cm broad, the upper lobes erect to

reflcxed, the lower lobes spreading, entire; stamens reaching the mouth of corolla

tube, the filaments ca. 2 cm long, ca. 2 mm broad at the base and narrowed

above, reddish, sparsely pubescent, the anthcTs yellow, 2-3 mm long, staminode

ca. 2 mm long with an undeveloped anther; nectarial glands 5, barely connate

at the base, glabrous; ovary ovoid, 4-8 mm broad, green or reddish, the apex

villous, die style curved, 2-3 cm long, green or reddish, glandular pubescent, the

stigma stomatomorphic. Fruit globose to ovoid, surrounded by the persistent

calyx, ca. 1 cm in diam., brown, villous; seeds dark brown, linear, twisted, ca.

1 mm long. Chromosomes ri~ 13 (Davidse, 1970, based on material from Costa

Rica as Capanea oerstedii).

Specimens of Capanea grandifJora have been collected from Guatemala

south to Ecuador and east in northern South America to Venezuela. In Panama,

the species is known from Bocas del Toro and Chiriqui provinces.

Populations of Capanea grandiflora from Guatemala, Costa Rica, and Panama
have been distinguished as separate taxa on the basis of the width and venation

of the calyx lobes, and in quantity and distribution of the hair covering. These

characters are variable over the full range of the species and the expression is

probably influenced by the various habitats in which the plants may be found.

PEL toro: Robalo Trail, N slopes of Cerro Horqueta, 6000-7000 ft, Allen 5008
(MO), cniiugui: Cerro Punta, 2000-2500 ni, Allen 3518 (BM, E, MO, US, US); 7000 ft,

Blalsdell 343 (FSU). Cerro Horqueta, 7000 ft, Bhwi & Dwyer 2621 (DUKE, MO, MO, SCZ);
Blum et al 2412 (F, FSU, MO, SCZ). Las Nubes, 2.7 mi NW of Rio Chiriqui Viejo W of

Cerro Punta, 2200 m, Croat 22378 (CH, MO, NY). Above I.D.A.A.N. water tank in Cerro
Punta, 700 ni, Croat 26341 (MO), 26349 (MO). E of Boquete on Cerro Azul near Quebrada
Jaraniillo, 1620-1700 ni, Croat 26859 (MO). Cerro Horqueta, 1650 ni, Croat 26980 (MO).
Rio Chiriqui Viejo just above Guadahipe, Croat "h Potier 16018 (MO). Above Cerro Punta,

7600 ft, D'Aretj 5345 (MO). Alto Respinga and above, 2800 m, D'Arcy 9962 (MO). Pastures

and cut over areas just above Bajo Chorro, 1000-2000 m, D'Arcy 11096 (MO, US). Bajo
Chorro, Bo(iuete District, 6000 ft, Davidson 48 (F, MO, US). Above Boquete, 1650-1800 m.
Dressier ir Williams 4005 (DUKE, MO, PMA). Boquete Trail, Cerro Respinga, E of town of

Cerro Punta, 2000-2500 m. Gentry 5924 (MO, NY, PMA). Cerro Horqueta, cloud forest, 6500
ft, Ilagcn 6- Hagen 2088 (NY). Between Pinohi and Quebrada Hondo toward summit on
Cluriqui Trail, Kirkhride ir Duke 889 (MO). Cerro Punta, Lindsay 472 (BH, F). Las Nubes,
5 km NW of Cerro Punta, 6000-6500 ft, Mori ir Bolten 7242 (MO). Cerro Pando ca. 16 km
NW of El Hato del Volcan, 2000-2483 m, Mori ir Bolten 7265 ( MO ). Near Paso de Respingo,

2300 m, Mori ir KaUunki 5732 (MO). Cerro Punta, 6800 ft, Ridgeway ir Solts 2401 (GH, MO).
Valley of the upper Rio Chiriqui Viejo, Mcmte Lirio, 1300-1900 m, Seibert 305 (MO). Trail

to Alta Respinga above town of Cerra Punta, 2500-2800 m, Skog et al 4007 (E, MO, P, PMA,



1978] SKOG—FLORA OF PANAMA (Family 175. G(S7icriaccnc) §25

US). NE of Boquete 5 km, 1700-1800 m, Skog et ah 4042 (US), 4045 (MO, US). Bajo

Chorro near Rio Caldera, 1900 m, Skofr 6- D'Araj 4100 (MO, US). Boquete, Finca Collins,

5800-6700 ft, Stern et al 2051 (MICH, MO, US). Cerro Bambito, 1 mi SW of Cerro Punta,

5600 ft, Tyson 5680 (FSU, MO, SCZ). 6 mi above Cerro Punta on tlie Boquete trail, 7500 ft,

Tyson 7162a (PMA). Approach to Cerro Ilorqueta, 1940 m, JJtley et al 277 (DUKE). Rio

Chiriqui Viejo valley near Monte Lirio, White 62 (MO, US). Valley of upper Rio Chiriqui

Viejo, 1300-1900 m, White ^ White 20 (MO, US, US). Trail from Bajo Grande along the

Qucbrada Grande to the top of Paso de Respin^o, 2100-2400 m, Wilbur et al 15178 (DUKE,
MO). Trail between Cerro Punta and the Quebrada Bajo Grande, 2000-2100 m, Wilbur ct al
11916 (DUKE, MICH, MO). E of Guadalupe along Rio Chiriqui Viejo 2 km NE of Cerro

Punta, 7000 ft, Wilbur et al 13088 (DUKE, F, MICH, MO). Casita Alta, Volcan de Chiriqui,

1500-2000 m, Woodson et al 935 (MO, US). Bajo Chorro, 1900 m, Woodson & Sehery 656
(GH, MO, US).

5. CIIRYSOTHEMIS

Chrysothemis Decne., Re^

(Donn ex Sims) Decne.

1849. TYPE: C. ptilchcUa

Tussacia Benth., London J. Bot. 5: 360, 363. 1816, not Tussaca Raf., 1814. type: T. rupestris

Benth. = Chrysothemis rupestris (Benth.) Leeuw.

Terrestrial or epiphytic herl)s from perennial tnbers; stems short lived, weak,

succulent with thin watery sap, erect or sometimes decumbent^ subquadrangular,

green, pubescent with transparent few^ celled glandular or eglandular triehomes.

Leaves opposite, equal or subequal in a pair, membranous, lanceolate, elliptic,

ovate, or oblanceolate, dentate or crenate, usually dark green and sparsely

pubescent with broad-based triehomes above, light green or purplish to roseate

and pubescent especially along the prominent veins beneath, the lateral veins

7-8, arching toward the apex; petioles short, usually decurrent with the blade,

green, pubescent. Inflorescences numerous, pedunculate, axillary but appearing

terminal by exceeding the stem apex, cymose or umbellate, Vo-l^ the length of

the subtending leaf; bracts small, leafy; peduncles and the pedicels slender, terete,

green or reddish, pubescent. Flowers somewhat zygomoiphic, 1-9 per peduncle;

calyx of 5 connate sepals, winged or not, inflated or campanulate to urceolate,

subcordate or rounded at the base, yellow green, orange or red; corolla of 5

connate petals erect in the calyx, with a flaring 5-lobed limb, yellow to orange

with orange or reddish lines, the tube cylindric, not spurred but gibbous, glabrous

or pubescent externally, internally with a ring of hairs at the stamen insertion

and glandular hairs above, the mouth oblique, the lobes of the limb rounded

to orbicular, nearly entire; stamens 4, the staminode lacking, didynamous, in-

cluded, the filaments slender, flattened, glabrous, basally connate and inserted

briefly on the corolla base, the anthers orbicular, 1-2 mm in diam., sometimes

coherent, dehiscent by longitudinal slits, connective thickened; nectary posterior,

bilobed or rarely to four separate glands; ovary superior, spheric, conic, or

ovoid, pilose, style usually glabrescent, the stigma bilobed, glandular, the ovules

numerous on the inner surface of the placental lamellae. Fruit a fleshy capsule

included in the persistent calyx, globose to ovoid, bivalved, glabrescent; seeds

dark brown, obliquely striate, ellipsoidal or rhombic, shiny, the base mucronate,

often with a remnant of white funiculus, the embryo straight.

Chrysothemis is a genus of 6 species in the West Indies, Central and northern
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South America growing at low elevations. The pollinators of Chnjsothemis are

not known for certain, but euglossine bees are suspected. Ants are possibly

responsible for seed dispersal, attracted by the fleshy funiculi.

Plants of the Panamanian species are sometimes grown as garden or green-

house subjects; the orange or red persistent calyces are considered attractive.

Literature:

Leeuwcnbcrg, A. J. M. 195(S. Revision of Chnjsothemis
(
Tussacia), Acta

Bot. Nceii 7: 329-340.

Moore, H. E., Jr. 1954. Chnjsothemis and Tussacia. Baileya 2: 86-88.

a. Calyx green to pule yellow, inflated, subcordate at the base; peduncles usually

equalling or slK)rter than the pedicels; corolla usually glabrous 1. C. friedrichsthaliana

aa. Calyx deep orange to red, not inflated, rounded at the base; peduncles usually longer

than the pedicels; corolla pilose, at least at the base of tlie lobes ___ 2. C pulchcUa

1. Chrysothemis friedrichsthaliana (Hanst.) H. E. Moore, Baileya 2: 87.

1954,

Tussacia friedrichsthaliana Hanst., Linnaea 34: 337. 1865. type: Guatemala, FricdrichstJial

1252 (W, not seen; photo MO, US).

Weak, terrestrial or rarely epiphytic herh^ to 60 cm tall; stem erect or

trailing, green, pilose especially toward the apex, 2-7 mm in diameter, the nodes

thicker; tuber 1-3 cm in diam., with one or more shoots. Leaves with blades

lanceolate, elliptic, ovate or oblanceolate, 7.5-37.5 cm long, 2.5-13.5 cm wide,

the apex acute to acuminate, the base long decurrcnt into the petiole, occasionally

oblique, crenate to dentate, the upper surface dark green, sparsely pilose, the

lower surface light green to purple and i^ilose along the veins; petioles flattened,

to 1 cm long, green, pilose. Inflorescences axillary, showy, of single flowers or

of up to 9 flowers in compound cymes or umbels; peduncles slender, terete,

usually equalling or shorter than the pedicels, rarely to 4 cm long, green,

puberulent; bracts leaflike, linear to lanceolate, to 1.5 cm long and 3 mm wide,

green to purple, pilose on both sides; pedicels to 3 cm long, green, pilose.

Flowers with sepals fused into an inflated cuplike, winged and 5-angled calyx,

inflated, subcordate at the base, the tube 0.6-1.5 cm long, ca. 1 cm in diam,,

green to yellow, sparsely pilose outside, puberulent to glabrous inside, the lobes

deltoid, 2-5 mm long, acuminate, dentate to erose, corolla greenish yellow to

orange or salmon red with reddish longitudinal lines, "nectar-guides," out to the

limb, the tube 1.4-2.7 cm long, 5-8 mm wide at the middle from a constriction

above the base, flaring to 1.2-2.0 cm at the limb, outside usually glabrous,

occasionally sparsely pilose at the base of the limb, inside glabrous but for glands

at the mouth of the tube, the limb suboblique, the lobes porrect, 4-7 mm broad,

orbicular, subentire, glandular; stamens inserted at the base of the corolla tube,

not exserted, the filaments coiling or recurved at the apex after dehiscence, the

anthers oblong, ca. 1 mm long, often coherent in a square; nectary yellow,

bilobed or entire, rarely several lobed; ovary superior, pilose, the style to 1.5

cm long, rarely pubescent. Fruit a fleshy capsule surrounded by the persistent

calyx, globose, bix^alved, 7-10 mm in diam.; seeds dark brown, shiny, with
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prominent oblique ridges, ca. 0.6 mm long, 0.3 mm in diameter, funiculus

translucent, fleshy.

Chrysothemis friedrichsthaliarm ranges from Nicaragua south to Ecuador. In

Panama the species is found below 200 m in shaded wet forests and moist open-

ings and is reported by Allen (4594) to be common in banana plantations in

Darien. The tyjoe, Friedrichsthal 1252, was believed by earlier authors to have

come from Guatemala, but according to Gibson (1974) the species has never

been recollected in Guatemala. Also, she reports that Friedrichstal's "Guate-

malan" plants are known now to have been collected in Costa Rica and Panama.

This species is used by the Indians as a folk remedy according to information

available with specimens collected by Duke in Darien and Panama. In the

province of Panama, the plant is known as "Wilkwa" and used by the Cuna
Indians in the treatment of snakebite. In Darien, C. friedricJuthaliana is known

by two different names. Under the name "Ceodotaona," the plant is used to re-

duce swelling and black eyes. Under the Spanish name "Debaratodor," the

Choco Indians use the plant for curing diarrhea and snakebite.

nocAS DEL TOHO: Region of Almirarite, Research Lagoon, Cooper 142 (F, NY). Changui-

nola Valley, Dunlap 352 (F, US). 10-15 mi inland S from mouth of Changuinola River,

Lewis et al. 865 (MO, US). Chiriquicito to 5 mi S along Rio Guarumo, Lewis et al. 2030 (MO,
MO, REED, US). Water Valley, Wedel 789, 1458 (both MO, US). Chiriqui Lagoon, Wedcl
1130 (MO). Little Bocas, Chiriqui Lagoon, Wedel 2509 (MO, US). Darkland, Chiriqui

Lagoon, Wedel 2621 ( MO, US ) . canal zone: Barro Colorado Island, Aviles 33 ( F )

;

Bailey 6 Bailey 20 ( BH, F); Bangham 600 (F); Croat 4177 (MO), 5930 (MO, SCZ), 5979

(F, MO, SCZ), 6414, 11708 (both MO); Ehinger 16 {¥, MICH, MO, US); Kenoyer 536 (US);
Killip 40038 (US); Knight 69-90 (MO); Luteyn 764 (i:)UKE); McDaniel 5016 (FSU, MO);
Shatttiek 62, 78 (both F, MO); Standley 40952 (BM, US), 41121 (US); Starry 158 (MO),
180 (MO, SCZ); Woodworth 6 Vestal 403 {¥), Azote Caballo road, near Madden Dam, 100

m, Allen 2674 (MO, US). Juan Mina, hill at Canal Zone boundary, Bartlett ir Lasser 16571

(MICH). Juan Mina, Bartlett ir Lasser 16713 (MICH). Road S-11, NW of Escobal, Croat

12452 (MO, SCZ). Pipeline Road within 5 mi of Camboa Gate, D'Arcy 9282 (MO, US).
Woods near Marine Grounds near Rodman, Dwijer 2723 (MO). Epplesheimer 1910 (F).

Road to Boy Scout Camp off Madden Dam Road, Kirkhride 56 (F, MO, NY). Sunnnit Gardens,

0-100 m, Mori ir Kallunki 1883 (MO). Pipeline Road, Mori 6 Kallunki 2052 (MO). Madden
Dam near Rio Chagres, 50-75 m, Seihert 556 (MO, NY, US). Las Cruces, 26-40 m, Seihert

569 (MO, US). Upper Chilibre River Vj to 1 nn* below ChiHbre, Seil?ert 1507 (US). Chiva
Chiva Trail near Miraflores Lake, Tyson 1401 (FSU, MO, SCZ). Salamanca Hydrographic

Station, Rio Pequeni, 80 m, Woodson et al 1614 (MO, NA, NY, US), Pipeline Road, Wither-

spoon i^ Witherspoon 8307 (MO). Madden Lake beyond dam, Witherspoon ij- Witherspoon

8793 (MO, US). cimuQUi: San Bartolo Arril)a W of Puerto Armuelles, 125 m, Croat 26706
(MO). San Bartolome, Peninsula de Buriea, 0-50 ju, Woodson & Sehery 878 (MO, NY, US).
COLON: Rio Giianche ca. 3-5 mi inland, 10-100 m, Croat 26212 (MO). Rio Guanche, D*Arcy
9716 (MO). Disturbed forest on steep hill behind Portobelo, Croat ir Porter 15602 (MO,
NY). Rio Guanche, 1-4 km upstream from Portobelo Road, 0-100 m, Gentry 8765 (MO).
Road to Mosquera from Palmas Bellas nearer Mosquera, Mori ir Kallunki 1961 (MO). Forests

around Portobelo, 5-100 m, Pittier 2488 (US). Loma de la Gloria, near Fato, 10-104 m,
Pittier 4085 (US), dahien: Headwaters Rio Chico, 500-750 ft, Allen 4594 (MO, US). Gold
mine at Cana, 500-600 m, Croat 37596 (MO). Santa Fe, Rio Sabana, 1-3 mi SE on Pan-

american Highway, Duke 4108 (MO). Road from El Real to Pinogana, Duke 4886 (MO). Ca.

10 mi S of El Real on Rio Pirre path from Pucro to Rio Pucro, Duke 5359 (MO). 10 mi S of

El Real on Rio Pirre, Duke 5466 (MO). Without loeaUty, Duke 8195 (MO). Loma Cuasi

behind Manene, Duke 13629 (MO). Tumaganti, 300 m, Duke 14153 (F, MO, NY). Inter-

american highway, ca. 1 mi SE of Rio Tuira, Duke 14547 (MO, REED). Rio Balsa between
Manene and Guayabo, Duke <6- Niekerson 14957 (MO). Choco village, Piji Vasal sea level,

Folsom 4556 (MO, US). Rio Tuquesa at middle Tnquesa Mining Company camp called Charco

Peje, 250 m, Mori 7007 (MO). Paya, Stern et al 187A (MO, US). Penas Bay near hotel,
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Tyson 5341 (FSU). Periaquc camp at river, Tyson et al 4750 (FSU, MO, REED, SCZ).
Cana, 2500 ft, Williavis 939 (NY, NY), paxama: Panaiucrican Highway, open grazed area

near Jenene, Rio Caniita, Duke 3825 (MO, PMA). El Llano, Duke 5524 (MO). Near con-

fluence of Rio Pacora and Rio Corso, 450 m, Duke 11960 (MO, NY, OS). Piria-Caiiasas trail

near Piria, 100 ni, Duke 14327 (MO, OS). Between Cafiasas and Sabalo, 100 in, Duke 14487
(MO). San Jose Island, valley below main camp, Erian.son 493 ( MICII, MO, NA, NY). San
Jose Island, near South Road, Erlanson 574 (US). Forest from first sharp bend on Rio

Pasiga, 0-2.5 mi along lumber road to Rio Maestro, Ccntry 2329 (MO). San Jose Island, East

Road, Harlow 34 (US); JoJinston 141 (US). Tributary or Rio Chagrcs, 5 mi SW of Cerro

Brewster, 1000 ft, Lewis et al 3409 (MO). Capira, Paul 134 (US). Forests on dry limestone

around Alhajuela, Chagres Valley, 30-100 ni, Pitiier 3490 (US). Between Pacora and Chepo,
25 m, Woodson et al. 1642 (MO, NA, NY, US), sax hlas; Headwaters of Rio Mulatupo,
Elias 1740 (MO). Perme, Cooper 258 (NY[p.p.]). Coastal plain, Niatuppu, Stier 208 (MO).
WITHOUT txx:ality: Bristaii 204 (NY).

2. Chrysothemis pulchella (Donn ex Sims) Decne.,^ Rev. Ilort. 21 [ser. 3, 3]:

242. 1849.—Fig. 6.

Besleria ])u]chella Donn ex Sims, Bot. Mag. 28: tah. 1146. 1808. type: Cultivated, Springwell,

Hertfordshire, England, Woodford (BM, not seen).

Tussaeia pulcJiclIa (Dt)nn ex Sims) Reichenb. ex Oerst., Cent. Gesn. 39. 1858.

T. ivoodsonii Morton, Ann. Missouri Bot. Card. 26; 308. 1939. type; Panama, Woodson et al.

1195 (US, holotype; xMO, NY, US, isotypes).

Terrestrial or rarely cpiph)'tic herbs, to 90 cm tall; stems erect when young,

deciimhent with age, rarely branchedj freely producing adventitious roots at

the nodes, terete at the base, subquadrangular above, green or purplish, densely

pilose toward the apex, glabrescent below, slender, 5-12 mm in diam. but with

thicker nodes; tuber brown, spheroidal, 2-3 cm in diam. with oue or more shoots.

Leaves with blades lanceolate, elliptic to ovate, 9-30 cm long, 3-12 cm wide,

the apex acute, the base long decurrent into the petiole, crenate or dentate,

above dark green, shining, subbullate, sparsely pih)se to subscabrous, below

lighter green to pink purple along the veins or generally, pilose; petioles less

than 1 cm long, 1-2 mm broad, green, pilose. Inflorescences erect, umbellate,

of 3-9 flowers; peduncles solitary in each axil, usually longer than the pedicels,

1.6-2.8 cm or more long, green or red, pilose, bearing at the apex 2 linear

lanceolate* leaflike bracts, 4-15 mm long, 1-6 nun wide, pilose; pedicels green

or red, pilose, 1.0-2.5 cm long. Flowers red orange and yellow; calyx tubular

campanulate, 5-angled or winged, not inflated, the base rounded, the tube

1.0-1.8 cm long, 0.5-1.1 cm wide, orange to red, pilose to villous (mtside, glabrous

or rarely pubescent inside, the lobes small, broadly triangular, 2.5-5.0 mm long,

ca. 3.5-5.0 mm broad at base, abruptly acuminate with a glandular denticulate

margin; corolla orange or yellow with reddish orange* stripes in the tube extending

out to the limb, 1.6-3.0 cm long, exceeding the calyx about 2 times, the tube

gibbous and 3-6 mm wide at the base then slightly constricted but broadening

to 6-8 mm below the limb, outside glabrous near base but densely pilose with

white trichomcs above, 2 longitudinal ridges extending down the tube, inside

glandular pubescent, the limb patent to erect, the lobes suborbicular, subequal,

ca. 4 nun long, 7-8 mm broad, entire; stamens 4, attached to the base of the

corolla tube, the filaments whitish, glabrous, ca. 10-11 mm long or about %

s Additional synonyms are listed by Leeuwenberg (1958). Only those names used for

Panamanian material have been included here.
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FiGUHE 6. Chrtjsothcmis ptdcheUa (Donn c\ Sims) Decne. Habit (xV*). [After Oliver
et al. 3568 (MO).]

the length of the corolla tube, somewhat curved, tlie anthers coherent or free,

oblong, 1-2 mm long, ca. 0.7.5-1.8 mm wide, the connective thick, glabrous;

ovarydisc gland yellow or green, ca. 1.5 mm long and wide, bilobed or entire;

conic, superior, pilose, the style thick, straight, shorter than the filaments,

glabrous, the stigma deeply bilobed. Fruit a fleshy pubescent capsule surrounded

by the persistent calyx, ovoid, glabrescent, ca. 6 mm in diam.; seeds dark brown,

ellipsoidal or rhombic with prominent diagonal striations, ca. 0,5 mm long, the

funiculus whitish. mes 9 (Taxon 20: 351).

/ iedrichsthaliana. How-
ever, C. pulchella is not found north of Panama in Central America. Its habitat

is usually damp forests on wet rocks at low elevations in Panama and the West
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Indies, and in northern South America from Surinam to western Colombia and

lirazih

iKKAs i>Ki, TOiu): Isla Colon, 0-120 ni, Wedel 492 (MO), canal zone: Summit Garden,

Palm Crove, Croat 11057 (MO, NY, USF). Madden Dam, Haydcn 79 (MO). 5 mi N of jmic-

tiou of the Interamerican Highway and on C-10 artillery road, Lazor 5458 (MO), 5459 (NA).
Curundu, Survival School area, Tyson 1306 (FSU, MO, SCZ). cnnuQui: San Felix, 100 m,

Allen 3652 (F, MO, US). Tole vicinity of Santa Ana Well, 1000 ft, Dtvycr 6 Kirkhride 7458

(MO, US). San Felix, 0-120 m, Pittier 5200 (US). David, Roy 3 (US). Tole, Tyson et ah

4228 (FSU, MO, SCZ). Rio Chiriqui to Remedios, 15-50 m, Woodson et al 1195 (MO, NY,

US, US), colon: Rio Boqueron, 6-8 km upstream from Peluca Ilydrographic Station, Dressier

4700 (PMA). DAmEN: 10 mi S of El Real on Rio Pirre path from Pucro to Rio Pucro, Duke
5360 (MO, NY). Cultivated, El Real, Stern et al 967 (MO), los santos: From 1 mi S to 10

mi N of Tonosi, Duke 12485 (MO, US). Los Toretos, Dxvyer 2453 (MO, US). Woods N of

village of Cuani(iuito, ca. 10 mi N of Tonosi along Rio T(mosi, 100-200 m, Luteiji} ir Foster

1369 (DUKE). Road between Tonosi and Maearanas, Oliver et al. 3568 (MO, SCZ). Panama:
Near abandoned house in rocks, Tocumen, Dwyer 437IB (MO). Tocumen Airport, Dwyer
4394A (MO). Cerro Campana, 8.6 mi SW of Capita, 700 m, Luteyn 989 (DUKE), san blas:

Perme, Cooper 258 (F, US—specimen at NY is C. friedrichsthaliana). veuacuas: Coiba

Island, CoUcnette 465 (US). Rio Trinidad, Dwyer 1326 (MO, MO). Isla de Coiba, Dxvyer

2356 (F, NY, SCZ). 50 km E of Santiago, Folsom 3923 (MO, US). Uva valley of the

Contreras IsUmds, Foster 1586 (DUKE, F, NY, PMA). Between Tole and Santiago, 50 mi
fron) Santiago, Kirkhride ir Hayden 174 (MO, MO, NY, SCZ). Isla de Uva, Contreras group,

Pittier 5111 (US). Road between Santiago and David, Stern et al 1000 (MO, US), without
l(x:ality: Panama, collector unknown, Bernhardt Herharium (MO). Panama, Hayes 759 (NY).

a CODONANTIIE

Codonanthe (Mart.) Ilanst., Linnaea 26: 209. 1854, nouL cons., not Codonanthns

G. Don (1S38—Loganiacene)

llypocyrta sect. Codonanthe Mart., Nov. Cen. 3: 1829. type: Uypocyrta gracilis Mart.

Codonanthe gracilis (Mart.) Hanst.

Coccanthcra C, Koch & Hanst., Ind. Sem. llort. Reg. Bot. Berol. 1855; App. 17. 1855.

typk: C devosiana (Lem. ) C. Koch & Ilanst. — Codonanthe devosiana Lem.
Codonanthopsis Mansf., Repert. Spec. Nov. Regni Veg. 36: 120. 1934. type: C. ulei Mansf.

Codonantlie ulei (Mansf.) H. E. Moore.

Epipliytic shrubs or lianas or herbs, usually growing on ants' nests; branches

few, stems pendent, repent, or erect, to 2 ni tall, becoming woody; adventitious

roots and; or extrafloral nectaries sometimes produced from the nodes, heaves

oppo.site, equal to rarely strongly unequal in a pair; blades fleshy, becoming

coriaceous when dry, entire, sinuate or serrulate toward the apex, often with

redchsh extrafloral nectaries on the lower surface; petioles usually short. In-

jlorescences of one or few flowers in the upper leaf axils; peduncles, if present,

very short; bracts lacking; pedicels short. Flowers with the calyx 5-lobed or bi-

]al)iate, when 5-lobed tlie lobes nearly equal to very unequal, the dorsal lol^e

often recurved; corolla white, pink, lilac, yellow, or deep purplish, often with

reddish lines or spots, oblique in the calyx, the tube funnclform to subcampanu-

late, the base spurred or rounded, gradually or abruptly broader toward the

throat, or somewhat compressed or grooved, the limb spreading, of 5 rounded

lobes; stamens 4, inserted at the base of the corolla tube, included, the filaments

adnate to the base of the corolla tube, briefly connate at the base, recoiled or

lowered after pollen shed, the anthers laterally oblong, coherent in pairs by tips or

sides, later separating, dehiscing by pores; disc a sitigle dorsal nectary, usually
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large; ovary superior with 2 parietal placentas ovuliferous on the inner side, the

style included but elongating after pollen shed, the stigma bilobed to stomato-

moiphic. Fruit a fleshy berrylike capsule, tardily dehiscent or dehiscing l)y 2

valves, globose, ovoid, or compressed, red, pink, orange, or yellow green; seeds

colored red, pink, or yellow, fusiform or ellipsoid, obliquely striate, the funicle

often fleshy or the seed surrounded by an aril. Chromosomes n — 8 or 16

rWiehler. 1975b),

nu

and from the Lesser Antilles to Peru and Bolivia.

Several species are in cultivation as house or greenhouse plants whc^re they

tolerate the less moist and warm conditions than are available in their usual

wild habitats in moist forests.

Plants are usually associated with ants in various ways. The plants seem to be
epiphytic on nests of ants, and the plants often have extrafloral nectaries on the

undersides of the leaves, between the bases of the calyx lobes, or at the nodes.

The colored seeds are covered by a gelatinous aril or have a funicle that may
be associated with ant dispersal.

The name Codonanthe was probably chosen by Martins to refer to the sub-

campanulate corolla in some of the species.

Literature:

Moore, H. E. 1973. A synopsis of the genus Codoimnthe [Gesneriaceae].

Baileya 19: 4-33.

Prance, G. T, 1973. Gesneriads in tlie ant gardens of the Amazon. The
Gloxinian 23(1): 2-28.

Smith, L. B. 1933. Spathuliforme, a new section of Codotianthe.

Bot, Club 60: 657-658,

Bull. Torrey

Stone, M. H. 1977. Codonanthe, The Gloxinian 27(5): 18-24.

Wiehler, H. J. 1975a. Ant nest epiphytes as hanging basket plants. Bull.

Marie Selby Bot. Gard. 2(1): 7-8.

. 1975b. Codonanthe luteola (Gesneriaceae), a new species from Pan-

ama. Selbyana 1: 157-164.

. 1977. Cultivated species of Codonanthe, The Gloxinian 27(1): 5-7.

a. Anther sacs bearing two horns near the pore; calyx lobes with prominent raised

midvein; leaves ol)!anceolate, less often elliptic or ol^ovate in outline, margin prom-
inently tootlied and usually sparsely dentate, seldom entire; stems erect at least at the
tips; fruiting pedicels curved in fruit 5. C. tdeana

aa. Anther sacs lacking horns; calyx lobes flat or cur\'ed without raised midvein; leaves

of various outline, usually not oblanceolate, margin almost always entire or sinuate

toward the apex; stems repent or pendent, ascending only in C. chiricana; fruiting

pedicels not noticeably curved.

b. Corolla tube white with a red area inside throat, or if red area not obvious
then tube arcuate, 2.0-3.5 cm long, 2 prominent ridges on the inner lower side;

capsule ovoid and acute to acuminate, dehiscing by 2 recurving valves— - — — - — 4. C. macradenia
bb. Corolla tube yellowish or white, but without the red area within near throat,

tube straight on dorsal side, usually smaller or larger than C. macradenia^
lacking ridges within; capsule tardil> dehiscent and subglobose, or condition

at dehiscence imknown.
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c. Stems ascrnding; spur spotted red, corolla tube ea. 3.5 cm long „ 1. C. chiricana

cc. Stems pendent or repent; spiir not reddish unless tube of corolla more

than 3.5 cm long.

d. Corolla white, with or without a pink flush on lobes, yellow on lower

inner surface, tube 1.2-1.8 cm long; calyx lobes pubcrlous

__ 2. C. crassifolia

dd. Corolla yellowish throughout, except spur reddish, tube more than

3.6 cm long; calyx lobes hirsute - 3. C. hiteola

L Codonanthe chiricana Wiehl., Sclbyana 2: 95, pi 28C. 1977. type: Culti-

vated at Marie Selby Botanical Gardens from plants collected in Prov.

Chiriqui, Panama, WicJiIer 77110 (SEL, holotype, not available for study).

Epiphytic Jterhs; stems erect or ascending, to 15 cm long, 3-5 mm in diam.,

reddish when yoimg, becoming gray with age; branches numerous. Leaves de-

cussate, equal in a pair, broadly ovate, 0.5-1.2 cm long, succulent, the apex acute,

the base decurrent, subentire to crenulate, above and below green with reddish

5-1.2 cm long. Infl

3-4

mm long, red, pubescent. Flowers showy; calyx lobes nearly equal, lanceolate,

5-7 mni long, thick, green with reddish apices, pubescent; corolla white with a

rc^ddish spur, the tube oblique in the calyx, ca. 3.5 cm long, constricted above the

spur, tl)eii expanded to ca. 1 cm wide near the limb, the outside pubescent, the

inside glandular, the lobes of the limb patent or spreading, nearly equal, 0.9-1.1

cm long, erose; stamens included, the filaments 2.0-2.2 cm long, adnate to the

base of the corolla tube, glabrous below, pilose above, the anthers in 2 pairs,

2 mm long, white, dehiscing by a central pore, lacking hornlike projections;

disc of 4 connate glands and 1 distinct anterior gland, each white, glabrous;

ovary pubescent, the style ca. 2.1 em long, white, pilose, stigma stomatomorphic.

Fruit fleshy, 1.6 cm long, red, pubescent; seeds fusiform, ca. 3 mm long,

striate, red.

As no specimens of this species have been seen, the description is adapted

from the original.

Codonanthe cJiiricana is apparently distinctive by its erect or ascending, but

compact habit, and by its large white corolla with reddish spur. The type clone

was collected in Panama in the province of Cliiriqui from near \'alle Ilornito

and Cerro Ilornito at the site of Fortuna Dam, 1,000-1,400 m elevation.

2. Codonanthe crassifolia (Focke) Morton, Publ. Field Mus. Nat, Hist., Bot.

Ser. 18: 1159. 1938.

Ilypoctjrta crassifolia Fockc, Tijdschr, Wis-Natuurk. Wetcnsch. Eerste Kl. Kon. Ned. Inst.

Wetensch. 5: 199. 1852. type: Surinam, Focke, colored drawing (L; US, photo).

Codonanthe conjusa Sandwith, Bull. Misc. luforni. 1931: 492. 1931. type: Karouany, French

Guiana, Sa^oi 426 (K, holotype; P, isot>pe, US, photo).

C. formicamm Fritsch, Bot. Jahrb. Syst. 37: 491. 1906. type: Rio Jurua, Ule 5776 (B,

holotype probably not extant).

K})iscia Iwokcri ITanst., Linnaea 34: 350. 1865. type: Trinidad, Purdie (not seen).

Epiphytie suhsJiruhs; stems pendent, repent, or creeping, usually ca. 30 cm
long, occasionally to 2 m, 2-4 mm in diam., tlic nodes larger, green to reddish,
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the apex puberulent, glabrous below. Leaves nearly equal in a pair; blades

elliptic to oblong or ovate, 1.5-5.5 cm long, 0.8-2.2 cm wide, fleshy or succulent,

the apex acute, rounded to cuneate at the base, nearly entire, above dark green,

rarely reddish, glabrous to minutely pubcrulent, below lighter green or reddish,

the niidvein often prominent; petiole rarely more than 1 cm long, pubcrulent,

red extrafloral nectaries sometimes at the bases. Inflorescences axillary, 1 or 2
flowered; pedicels ca. 5 mm long, pubcrulent. Flowers small, uncommon, the

calyx lobes free, nearly equal, the posterior lobe forced back by the corolla spur,

each linear lanceolate, 2-9 mm long, green or reddish, puberulous, with reddish
nectaries at the sinuses of the lobes; corolla white or cream colored, yellow on
lower surface mside, rarely pink on the lobes, the tube oblique in the calyx,

spurred at the base, less than 2 cm long, 1-2 mm wide at base, broader above,

5-8 mm wide at the throat, glabrous or pubcrulent outside, glandular inside,

not grooved or ridged, hmb lobes spreading, rotund, 2-6 mm wide, nearly

entire; stamens included, the filaments ca. 8 mm long, adnate to the base of

the corolla, glabrous or minutely glandular puberulent, the anthers rounded,

ca- 1 mm long, yellow, coherent in pairs, connective angled; disc gland solitary,

glabrous; ovary puberulous, style ca. 10 mm long, glabrate, the stigma stomato-

morphic. Capsule tardily dehiscent, svibglobose, ca, 1 cm in diam., pink to red,

shiny, puberulent to glabrescent, the apex not prominent; seeds enclosed in

the aril, oblong, ca. 2 mm long, longitudinally striate, reddish to brown. Chronio-

somes n = 16 (Wiehler, 1975b).

As Moore (1973) wrote, ''Codonanthe crassifolia has the greatest range and
the most variable morphology of any species in the genus." The species is

distributed through Central America into northern South America south to

Peru and Brazil, and east to Venezuela and Trinidad. In Panama, C. crassifolia

has been collected most often in the provinces of Bocas del Toro and Dan en,

and on Barro Colorado Island in the Canal Zone. Its range overlaps somewhat

the other species of Codonanthe in Panama. Because of its variable morphology,

sterile specimens or those without mature flowers or fruits cannot be identified

with certainty. The flowers are smaller than those of any other species in

Panama; the svibglobose fruits distinguish this species from the ovoid acute to

acuminate fruits of C. mucraclenia. Doubtfully identified specimens are not in-

ckided in the list below.

BOCAS DEL TORO: Changuinola, Croat ir Porter 16313 (MO). Potrcro, Chinguinola
valley, Dunlap 503 (F, US). Almirante, just N of Dos Milla, low swampy area, McDanicl
5133 (FSU, MO). Chiriqui Lagoon, Wedel 1156 (MO), 1296 (MO). Old Bank Island,

Chiriqui Lagoon, Wedel 1875 (MO, US), Litde Bocas, Chiriqui Lagoon, Wedel 2549 (MO).
Western River, Chiriqui Lagoon, Wedel 2782 (MO, US). Bastimentos, Mariano Creek,
Chiriqui Lagoon, Wedel 2893 (MO), canal zone: Barro Colorado Island, Croat 5423
(MO), 6147 (MO), 8467 (MO); Foster 1019 (DUKE, F, PMA). Chagres, Fendler 178 (NY).
cocle: Above Penonome, WiUiarns 432 (NY), darien: Alconorque swamp on Rio Tuira, ca. 3
mi NW of El Real, Duke 4816 (MO). Rio Pirre, 1-5 mi downstream from El Real,

Duke 4937 (MICH, MO). 1-4 mi N of Pucro, Duke 13016 (MO). Rio Balsa between Manenc^
and Tusijuanda, Duke 13566 (MO). Rio Morti, Drill Site 7, 250 m, Duke 14206 (MO, NY).
Manene to mouth of Rio Cuasi, Kirkbride 6- Bristan 1423 (MO, NY). S of El Real, Don Pablo
Othons pasture, foothills of Cerro Pirre, Stern et al. 760 (MO, US). Panama: El Llano-Carti
road 11 km from EI Llano and Junction with Panamerican Highway, 500 m, Skog 6- Folsom
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4169 (US). vKHAc;uAs: Cuubal, Rio Dos Bocas 16 km NE of Santa Fe, 500 m, Dressier 4802

( PMA )

.

3. Codonanthe luteola WiehL, Selbyana 1: 159. 1975. type: Fanama, Wiehler

ir Dressier 71184 (US, holotypc; BH, MO, isotypes).

Epipliytic vinelike herbs; stems slender, repent or pendent, to 1 mm long, 1-3

mm in diam., the nodes thicker and prodncing adventitious roots, young stems

reddish becoming brown to grey, hirsute; branches occasional. Leaves decussate,

nearly equal in a pair, obovate to suborbicular, 1.2-3.5 cm long, 0.8-2.2 cm wide,

succulent, the apex obtuse to rounded, the base cuneate to acute or obtuse,

above dark green, glabrous, below lighter green, occasionally pinkish, glandular

puberulent especially on the prominent midvcin and the margin; petioles 5-10

mm long, usually reddish, pubescent to hirsute. Inflorescences axillary, usually

of a single flower; peduncles lacking; bracts minute; pedicels ca. 5 mm long or

slightly longer, green or reddish, pubescent. Flowers showy; calyx lobes un-

equal, the posterior lobes slightly shorter and bent back by the corolla spur,

linear lanceolate, 5-11 mm long, 1-2 mm wide, light green to reddish, puberulent,

the veins not prominent; corolla Hght to cream yellow, spur all reddish or red

spotted, the tube horizontal in the calyx, nearly straight, more than 3.6 cm long

at anthesis, the spur 2-4 mm long, obtuse, the tube narrowed to ca. 3 mm wide

at the apex of the calyx lobes, then somewhat venticose and broader toward

the Hmb, 7-10 mm broad at the throat, sparsely puberulent, the limb oblique,

to ca. 1.8 cm wide, the lobes suborbiculate, 4-7 cm wide, the margin subentire;

stamens included, the filaments 2.0-2.6 cm long, the anther connective broad,

lacking hornlike projections; disc reduced to a single bilobed gland or 2 connate

glands, ca. 2 mm long, white or reddish, glabrous; ovary puberulent, the style

as long as the stamens, pilose, the stigma stomatomorphic. Fruits and seeds not

seen. Chromosomes n = 8 or 16 (Wiehler, 1975b).

Codonanthe luteola is endemic to the province of Panama occurring at 200-

800 m with stems pendent from the larger trees or scrambhng on the fallen

trunks. The species is distinctive by the long white corolla tube, often over 4 cm

long with a reddish spur, and by the spathulate leaves.

PANAMA: Newly cut road from El Llano to Carti-Tupile, 12 mi abo\c Panamerican

Highway, 200-500 m, Croat 22859 (MO). El Llano-Carti highway, ca. 20 km N of El Llano,

Dressier 4633 (DUKE, PMA). Primary forest, Campo Tres, 3 mi NE of Altos de Pacora,

500-800 m, Liesner 579 (MO). El Llano-Carti road, 10-18 km from Panamerican Highway,

350 m, Mori et al .4561 (MO); Nee 10458, 10526 (both MO); Nee i^ Ttjson 11005

(MO). Cerro Jefe ca. 20 km N of Tocnmen airport, 800 m, Wiehler ir Dressier 71184 (BH,

MO, US).

4. Codonanthe macradenia J. D. Smith, Bot. Gaz. ( Crawfordsville ) 25: 154.

1898. LECTOTYPE: Bordcrs of the river at Boruca, Costa Rica, Tondiiz 6769

(US, designated by Moore, 1973).—Fig. 7.

Epiphytic vinelike herbs or subslirubs; stems repent, pendent or creeping, to

0.5 m or more long, to 5 mm in diam., the nodes thicker and producing adventi-

tious roots, green to reddish, puberulent. Leaves nearly equal in a pair, ovate,
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Figure 7, Codonanihc macmdcnia J. D. Sni. Habit (Xl). [After Skog ip- Butcher 4105

(US).]
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elliptic or lanceolate, 1.5-4.0 cm long, 1-2 cm wide, fleshy, the apex more or less

rounded acute, the base obtuse to acute, entire to serrulate toward the apex,

above and below green, occasionally flushed with pink, puberulous, with reddish

cxtrafloral nectaries below; petioles 1-5 mm long, puberulent. Inflorescences

axillary, of 1-2 flowers; peduncles absent; pedicels 2-7 mm long, puberulent.

Flowers with the calyx oblique, the lobes more or less equal, the posterior gland

pushed back around the corolla spur, the calyx lobes lanceolate, 4-9 mm long,

0.5-2 mm wide at the base, the apex acuminate attenuate, green or reddish, at

least at the tips, puberulous, red glands at the sinuses; corolla cream yellow to

white with a reddish area inside, the tube oblique in the calyx with a prominent

rounded spur, 2-5 mm long at the base, somewhat curved downward at the rear,

tlic tube arcuate or curved above, 2.0-3.5 cm long, narrowed above the spur,

2-3 nun wide, ampliate above the cui-ve, 6-9 mm wide at the throat, the outside

puberulous, the inside glandular, grooved on the lower side, the Hmb 1.2-1.5

cm wide, the lobes orl)iculate, erect or spreading, 4-6 mm long, 5-7 mm wide;

stamens included, the filaments ca. 1.5 cm long, white and glabrous below,

yellowish and pubescent above, rarely reddish spotted, the anthers coherent or

free, oblong, ca. 2 mm long, pores not horned; disc gland posterior, oblong, ca.

2 nuu long, shallowly notched; ovary puberulent, the style curved, ca. 1 cm
long, pilose, the stigma stomatomorphic to bilobed. Capsule ovoid, apiculatc,

1.0-1.7 cm long, 8-10 mm in diain., red purple, puberulent, dehiscing by 2
recurving valves; seeds oblong, reddish, 2-3 mm long, surrounded by whitish

aril. Chromosomes n = 16 (Fussell, 1958, as C. crdssifolici; Wiehler, 1975b).

Codonanthe macradenia is nearly impossible to distinguish from C, crassifolia

in a sterile condition, but the longer, curved, grooved corollas with an inner

reddish patch, and the ovoid, acute to apiculate fruit identifies this species. Tlie

range of C. nuicradenia includes the provinces Chiriqui, Colon, Panama, San
Bias, Veraguas, as well as the Canal Zone, but it was originally described from
Costa Rica.

zone: San Pahlo, Colon to Empire, Panama Railroad, Crawford 533 (NY, PH),
563 (PH). Sahanas along drowned Rio Azote Caballo, 66-70 m, Dodge ct al 16869 (MO).
Near Rio Medio, Miller 1745 (US). Pipeline road NNW of Ganiboa near the Limbo Hunt
Club, Montgomcnj (MO). Forest al(mg the Rio Indio de Cati'm, sea level, Pitticr 2809 (US).
Lake shore along Gatun River valley, Pittier 6514 (US), 6744 (US). 12 mi S of Colon on
Rio Providencia, Ttjson ir Blum 3946 (SCZ). Salamanca Hydrographic Station, Rio Peqiieni,

80 m, Woodwn et al 1576 (F, MO, NA, NY). cinniQUi: Burica Peninsula, San Bartolo
Limite, 18 km W of Puerto Armuelles, 450 m, Buseij 583 (F, MO). Half way between Progreso
anct Puerto Armuelles, Croat 21879 (MO, NY). Haras San Miguel just N of Concepcion,
Foho77i 3945 (MO). Burica Peninsula, Quebrada Melliza, 6 mi S of Puerto Armuelles,
0-150 m, Liesner 499 (MO), colon: Orillas de una quebrada <iiie desemboca en el Rio
Salud, cerca el puente de mismo nombre, Carrasqnilla 6- Tatjmes 144 (DUKE, MO, PMA).
3 mi de Portobt^lo, Correa <& Dressier 1758 (MO, PMA). Beach front strand vegetation near
Portobelo, Croat 14125 (MO, US). Nuevo Tonosi 2 mi from Portobelo on road to Nombre de
Dios, 100 m, Croat 33518 (MO). Rio Indio on road from Portobelo to Nombre de Dios, 50
m, Croat 33611 (MO), Rio Guanche, D'Arcy 9715 (MO). Hills just N of the Rio Guanche,
1-200 m, Davidse ^ D'Arcy 10076 (MO, US). Road from Colon to Portobelo. Rio Guanche,
Folsom 3768 (MO). Beach along Portobelo road, Gentry 726 (MO). Near Peluca, km 25.6
from Transisthmian Highway on the road to Nombre de Dios, upstream on tributary to Rio
Boqiicron, Kennedy 2670a (DUKE, MO). Santa Rita Ridge road, right fork of road on
property of Peter & Leslie Tassel, ca. 1.9 km from Boyd-Roosevelt Highway, Mori ir Kallunki
1797 (MO). Road to Mosquera from Palmas Bellas nearer Mosquera, Mori 6 KaUnnki 1957
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(MO). Forest around Portobelo, 5-100 in, Pittier 2464 (US). Achiote, 30 m, Skog <Lr

Butcher 4105 (US), panama: Near arclieological site at edge of Madden Lake, Gentry ir

Tyson 5042 (MO), sax blas: Rio Ailigandi, Duke 10848 (MO, OS). Ailigandi, Dwyer
6860 (MO). VERACUAS: Rio Primero Braso, 2.5 km beyond Agriculture School ^Mto Picdra

near Santa Fe, 700-750 m, Croat 25465 ( MO).

5. Codonanthe uleana Fritsch, Bot. Jahrb. Syst. 37: 492. 1906. type: Rio

Jiirua, Brazil, Ule 5617 (B, no longer extant; HBG, designated lectotype by

Wiehler, 1975b).

Columnea calcarata J. D. Smith, Bot. Gaz. (Crawfordsville) 33: 254. 1902. type: Cubil-

quitz, Guatemala, Tuerckheim 7645 (US, holotype; GH, isotype).

Codonanthe decurrens I. M. Johnst., Sargentia 8: 275. 1949. type: Based on Cohimnea
calcarata]. D. Sm., not Codonanthe calcarata (Miq. ) Hanst.

Epiphytic vinelike shrubs or su])shnihs; stems erect to ascending or pendu-

lous, elongate, woody, thick, 3-6 mm or more in diam., green or reddish, densely

puberulent, the nodes thickened and bearing adventitious roots. Leaves equal in a

pair, lanceolate to more usually oblanceolate, or obovate, 2.5-7,0 cm long, 1.0-3.5

cm wide at the widest part, thick, membranous to subcoriaceous, the apex acute, the

base cuneate, shallowly toothed, especially toward the apex, rarely entire, above

dark dull green, glabrous or minutely glandular, below lighter green or suffused

with red, glabrous with a few but prominent red or green extrafloral nectaries;

petioles 3-10 mm long, glandular puberulent. Inflorescences axillary, of 1-3

flowers; peduncles lacking; pedicels curved, winged, 1-2 cm long, narrow below,

but broader above, green, glabrous or minutely glandular puberulent. Flowers

with the calyx somewhat bilabiate, the dorsal lobe curved around the corolla

spur, the lobes winged or keeled dorsally and decurrent into the pedicel, nar-

rowly triangular, 1.5-6 mm long, elongating in fruit, 1-2 mm wide at the base,

green or reddish, glandular puberulent, reddish nectaries borne at the sinuses

of the lobes; corolla white or white with red or yellow patches or reddish streaks,

horizontal in the calyx tube, 2.5-3.8 cm long, the tube base with a large spur,

narrowed above the spur then gradually broader above and subventricose below

the throat, 4-10 mm broad, the outside glabrous to glandular, the limb sub-

bilabiate, oblique, the lobes erect to spreading, 2^ mm long and wide, obtuse,

entire; stamens included, the filaments ca. 2 cm long, slender, sparsely glandular

pubescent, the anthers coherent in 2 pairs, the anther sacs well separated on a

wide connective, the pores ornamented with 2 hornlike projections; disc reduced

to a bilobed, white gland impressed into the back of the ovary; ovary apd style

puberulent, the stigma stomatomorphic. Capsule fleshy, ovoid, 1 cm or more

in diam., red or puiple, atop the strongly cur\^ed pedicel; seeds oblong, striate,

dark brown. Chromosomes n = 16 (Morley, 1967, as C decurrens; Wiehler,

1975b )

.

Codonanthe uleana is distinctive by its keeled decurrent calyx lobes, its

horned anthers and usually serrate leaves. The range of the species is quite

large, from Mexico through Central America to Colombia, as well as Amazonas,

Brazil where the type was collected, and Peru and Bolivia. In Panama, it

has been collected in the provinces of Colon, Panama, and San Bias, as well as

the Canal Zone.
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CAXAL zone; Buhc) Colorudo Island, Croat 5619, 8269, 9429 (all MO); Kcnoifcr 540
(US); Wilson 65 (F, MO); Frijoles, Stevens 1292 (US), colon: East ridge, Duke 15345
(OS). Santa Rita Ridgo, highway to 8 mi E, 800 ft, Dwyer et al 9029 (MO). Santa Rita

Ridg(% ca. 5.5-6 mi E of Transistlimian Highway, Lewis et al. 5380 (MO, SCZ). Lmnber road
8 mi NE of Santa Rita along ridge, at 650 ft, Wilbur ir Weaver 10866 (DUKE). W^ithout

locality, Duke 15245 (MO), panama: 10 km N of El Llano on the road to Carti, 400 ni,

Busey 920 (MO). Panamerican Highway near Jenene, Rio Canita, Duke 8869 (MO), san
13LAS; Pcrmc, Cooper 233 (F, NY, US). El Llano-Carti Road, 24.5-25 km from Panamerican
Highway near continental divide, Mori 6 Kallunki 5534 (MO).

7. COLUMNEA"*
Columnea L., Sp. PL 638. 1753. type: C. scandcm L.

Aehimenes P. Br., Civ. Nat. Hist. Jamaica 270, tab. 30. 1756, non Pers., Syn. PL 2: 164. 1806.
TYi»E: A. major, herbacea, subhirs^ita oblique assurgen.s P. Br. = Columnea faweettii
( Urban) Morton.

Dalbergaria Tussac, Fl. Antill. 1: 141, pi 19. 1811-13. type: D. phoenicea Tussac
Columnea sanguinea (Pers.) Hanst.

Vireya Raf., Specchio 1: 194. 1814. type: V. sanguinolenta Raf. = Columnea sanguinea
(Pers.) Hanst.

Eusynefra Raf., Fl. Tellnr. 2: 57. 1837. type: E. bieolor Raf. = Columnea hirsuta Sw.
Glycanthes Raf., Sylva Tellur. 83. 1838. type: G. seaiidens (L.) Raf. = Columnea seandens

L.

Aponoa Raf., Sylva Tellur. 84. 1838. type: A. repens Raf. = Columnea seandens L.

Triehantha Hook., Icon. PI. 3: tab. 666. 1844. type: T. inirwr Hook. = Columnea minor
(Hook. ) Hanst.

Collandra Lemaire, Fl. Serres Jard. Eur. 3: tab, 223. 1847. type: C. pilosa Lemaire
Columnea aureonitens Hook.

Ortholoma ( Benth. ) Hanst., Linnaea 26; 184, 209. 1854. lectotype: O. aeuminatum
(Benth. ) Hanst. ~ Columnea aeuminata Benth.

Pentadenia (Planch.) Hanst., Linnaea 26: 187, 211. 1854. type: P. auranfiaea (Decne. ex
Planch.) Hanst. = Columnea aurantiaca Decne. ex Planch.

Pterygoloma Hanst., Linnaea 26: 188, 211. 1854. type: P. repens (Hook.) Hanst.
Columnea repens (Hook.) Hanst.

Stcnanthus Oerst. ex Hanst., Linnaea 26: 184, 209. 1854. type: S. heterophyllus Ocrst. ex
Haust. = Columnea grata Mort.

Stygnanthe Hanst., Linnaea 26: 185, 209. 1854. type: S. moesta (Poepp.) Hanst.
Columnea moesta Poepp.

X Colbergaria Wivh]., Selbyana 1: 408. 1976.

X Coltriehantha Wiehl., Selbyana 1: 408. 1976.

X Coltadenia Wiehl., Selbyana 1: 409. 1976.

X Daliriehantha Wiehl., Selbyana 1: 409. 1976.

X Daltadenia Wiehl, Selbyana 1: 409. 1976.

X Triehadenia Wiehl., Selbyana 1: 409, 1976, illegitimate nauie. Later homouym of Tricha-
denia Thwaittvs ( Flacouiiiaceae).

Perennial suffrutescent or succulent herbs or small shrubs, stems often having
adventitious roots at the nodes, epiphytic or terrestrial, habit erect, spreading,

prostrate or pendulous. Leaves opposite, more or less petiolate, those of a pair

equal to strongly unequal; blades various in shape, usually with a character-

istic indumentinn. Flowers axillary, sometimes showy, more or less pedicellate,

fully acknowledged. Columnea oxyphylla J. D. Smith has recently been discovered in Code
Pro\ince.

* If Trieantha citrina Wiehl., Selbyana 5: 92. 1978, is detennined upon examination of

the tyx^e to be a distinct species, it will be transferred to Columnea. See Columnea cJiiricana

Wielil., Selbyana 5: 77. 1978.



1978] SKOG—FLORA OF PANAMA (Fairuly 175. Gcsneriaccac) 339

bracteate but the bracts sometimes soon caducous; calyx lobes 5, free nearly to

the base in most cases, mostly equal, the margins entire, toothed, or pectinate;

petals 5, normally fused into a tubular or ventricose corolla tube with shghtly to

strongly unequal (zygomorphic) free corolla lobes, the 2 posterior lobes connate

and themselves fused to 2 lateral lobes, the single anterior lobe being the least

fused when flowers zygomorphic, the corolla lobes erect, spreading or reflexed,

the tube gibbous at the base; stamens 4, tlie filaments brifely connate at the base
and adnate to the base of the corolla tube, the anthers coherent in 2 pairs,

exserted or included, the loculi deliiscent by longitudinal slits; disc normally

reduced to a single bilobed gland or rarely 5 sej)arate glands, the gland appressed

to the posterior side of the ovary; ovary superior, unilocular, with 2 parietal

placentas, the style terminal, about as long as the stamens, the stigma bilobed or

stomatomorphic, exserted or included. Fruit a white or colored berry, sticky

inside; seeds small and numerous (often more than 100), spindle shaped, pale

brown with darker tips, the testa obliquely striate; embryo straight.

Columnea includes about 160 species occurring only in the New World
tropics and extending from Mexico through Central America, through a number
of Caribbean islands into northern South America, and as far south as Peru
and Bolivia. Fifty species are found in Panama. Flowering material is essential

for the identification of most species. The following account is based mainly
on dried flowering material, supplemented when possible by greenhouse grown
plants originally from Panama.

The genus is named for Fabius Columna (1567-1640) whose book published
in 1592 was the first in botany with copper-plate illustrations.

Literature:

Byrne, R. & B. D. Morley. 1976. Hybridisation studies in Columnea L. (Ces-

J

neriaceae )

.

in Columnea fli

71(3): 113-116

erceti complex. Bot. J. Linn. Soc. 72: 199-210.

1972, Ornithophily and extrafloral color patterns

on ( Gesneriaceae ) . Bull. So. California Acad. Sci,

Moore, H. E. 1960. Columnea illepida, a new species from cultivation and
further notes on C. moorei, Baileya 8: 54-58.

Morley, B. D. 1967. In I.O.P.B. chromosome number report XI. Taxon 16:

218-221.

1972. The distribution and variation of some gesneriads on Caribbean
islands, in D. H. Valentine (editor). Taxonomy, Phytogeography and Evo-
lution, pp. 239-257. Academic Press, London.

1973a. Ecological factors of importance to Columnea taxonomy, in

V. H, Heywood (editor), Taxonomy and Ecology, pp. 265-281. Academic
Press, London.

. 1973b. Materials for a treatment of Columnea in Panama. Ann. Mis-

souri Bot. Card. 60: 449^60.

. 1974. A Revision of the Caribbean species in the genera Columnea L.

and Allophctus, Mart. (Gesneriaceae). Proc. Roy. Irish Acad. 74(B) 24:

411^38.
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-. 1976. A key, typification and synonymy of the sections in the genus

Cohimnea L. (Gesneriaceae). Contr. Natl. Bot Gard. Glasnevin 1(1): l-H-

Morton, C. V. 1963. A Revision of Trichantha (Gesneriaceae). Contr. U.S.

Natl. Herb. 38(1): 1-27.

—
. 1971a. The genus Columnca in Panama. Phytologia 21: 165-195.

. 1971b. A Reduction of Trichantha to Cohimnea (Gesneriaceae), Phy-

tologia 22(3): 223-224.

Sherk, L. C. 1960. Cytogenetic studies in the genus Cohimnea L. M.S.

thesis, Cornell University, Ithaca, New York.

Stearn, W. T. 1969. The Jamaican species of Columma and Alloplectus, Bull.

Brit. Mus. Nat. Hist. (Bot) 4: 181-236.

Wiehler, H. 1973. One hundred transfers from AUopIectus and Cohimnea

(Gesneriaceae). Phytologia 27: 309-329.

a. Corolla loI)os 5 nun lon^ or less, erect, spreading, or incurved; stamens not exsertcd;

berry usually oxoid in large-leaved taxa (sect. Collandra).^^

b. Blade length of leaf pairs strongly unequal,

c. Calyx lobes entire to serrate.

d. Bracts minute or to ca. 3 mm long.

e. Corolla less than 1 cm long 34. C. parviflora

ee. Corolla more than 2 cm long _ _. ._ 39. C. pulchra

dd. Bracts large, 0.9-3.2 em long.

f. Leaves red-spotted beneath.

g. Stems hirsute with erect hairs — - 11. C. crassa

gg. Stems strigose-sericeous with adpressed hairs - -

___ __ 10a. C. consanguinca var. adprcssa

ff. Leaves not red-spotted beneath -

„ 10b. C. consangiiinca var. daricncnisis

ce. Calyx lobes deeply toothed.

h. Pedicels 3-5 cm long 9. C. cerropirrana

hh. Pedicels less than 2.5 cm long.

i. Leaves pilose or densely hirsute above, margins more or less toothed.

j. Leaves red-tipped beneath; corollas no more than 20 mm long —

-

_„_ 35. C. pcctinata

']']. Leaves not red-colored beneath; corollas more than 20 mm long,

k. Ovary ridged, sericeous on the ridges; calyx lobes green with

reddish hairs, 1-2 toothed _ —- 49. C. vittata

kk. Ovary not obviously ridged, pilose at least apically; calyx

lobes red or orange, 3-6 toothed.

1. Leaves coriaceous, 15-20 em l<mg, green at margin
2. C. ampliata

11. Leaves membranous, but thick from thick indimientiuu,

15.5-32.6 cm long, with reddish hairs toward margin —

.

_ 40. C. purpurata

ii. Lea\es glabrous to sparsely hirsute abo\'e, margins more or less entire,

m. Calyx lobes densely brown hirsute, hairs often obscuring sepal

teeth; leaves more than 20 cm long 16. C. florida

nun. Calyx lobes reddish pilose, teeth clearly visible; leaves less

than 20 cm long — 44. C. scgrcgata

bb. Blade length of leaf pairs subequal.

n. Disc glands reduced to a single bilobed gland or 2 connate glands; leaves

pilose or hirsute above, below either green or dark red, veins prominent.

^" Key adai:)ted for the most part from the preliminary treatment by Morley; ft)r a discus-

sion, t\'pifications, and synonymies of the sections of Cohimnea see Morley ( 1976).
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o. Corolla less than 2.0 cm long; leaves reddish below _ __ 7. C. calotricha

00. Corolla more than 2.1 cm long; leaves green below 13. C. dissimilis

nn. Disc glands 4 or 5; leaves strigillose above, below light green with green or

pink prominent veins 3. C. angustata
aa. Corolla lobes more than 5 mm long, erect or spreading; stamens exserted or not;

berry globose.

p. Corolla lobes subregnlar to zygomorphic, 10 mm long or less, rarely more.

q. Corolla tul)e gradually tapering from throat to gibbous base, at most
slightly swollen in middle; stamens held within entrance to throat or

slightly exserted; corolla lobes ovate to orbicular, sometimes with sinus

appendages, hardly zygomorphic; sepals various in shape (sect. Ptery-

goloma).
r. Leaves glabrous above _._ 28. C. moorci
XX. Lea\'es pilose or hirsute above.

s. Lea\'es green beneath, although sometimes red hirsute,

t. Calyx lobes ca. 23 mm long, red purple hirsute ___. 46. C. silvarum
tt. Calyx lobes less than 10 mm long, brown hirsute __ 38. C. pohjantha

ss. Leaves red piuple spotted or concolorous beneath.

u. Disc glands 5 41. C. ruhida
uu. Disc gland single and bilobed.

v. Corolla yellow and striped maroon ____ ____ 21. C. illcpida

vv. Corolla not striped.

w. Corolla glabrous or at most puberulent; calyx lobes

10 mm or more long 37. C. perpulclira

WW. Corolla pilose with long hairs; calyx lobes 9 mm
long or less __. 12. C. cruenta

qq. Corolla tube ventricose (notably constricted near throat and base); sta-

mens not normally exserted; corolla lobes various to almost linear, more or

less zygomorphic; sepals often acuminate (sect. Ortholoma).
X. Leaves pilose or hirsute above.

y. Lca\'Cs green beneath; corollas red throughout 4. C aniwplujUa

yy. Lea\'es red purple beneath; corollas red or red and yellow.

z. Pedicels 5 cm long or more; corollas red with posterior lobes

yellow ___ 36. C. pcnduJa
zz. Pedicels less than 3 cm long, corollas red or red and yellow.

A. Stem yellow brown villous, corollas red

31. C. ochrolcuca
AA. Stem red purple hirsute; corollas yellow with red

brown stripes 27, C. 7nira

XX. Leaves glabrous above.

B. Stems strigose with adpressed hairs ........... 43. C. sanguinolcnla
BB. Stems villous to hirsute with erect hairs 45. C. scrrata

pp. Corolla lobes strongly zygomorphic, more than 10 mm long.

C. Corolla tube straight and gradually tapering from throat to base; disc

glands 2, dorsally connate, or 1 and bilobed; stamens exserted (sect. Colum-
nea).

D. Calyx lobes more than 30 mm long, serrate-laciniate; leaf blades
21-28 cm long, 2-3 cm wide, apex long-attenuate 17. C. gallicauda

DD. Calyx lobes less than 30 mm long, if longer then not serrate-laciniate;

leaf blades usually much shorter than 20 cm long, apex not long
attenuate.

E. Corollas white sericeous; calyx lobes with a sericeous midrib and
often with broad ovate base and attenuate tij) remotely toothed;

pedicels sericeous.

F. Corolla deep red with rich yellow throat; leaves all green
or flushed with red; calyx lobes green or reddish -_ __

30. C. nicaragtieusis

FF. Corolla completely yellow; leaves dark red at apices; calyx

lobes >ellow ____ 8. C. canarina

EE. Corollas and caKx lobes not as above; corollas either glabrous,

pilose or strigose, not white, sericeous; sepals either glabrous,

pilose, or hirsute at the midrib, variously shaped; pedicels gla-
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brous, pilose, hispid, or strigose (sepals and pedicels sometimes

white sericeous in 14. C. dressJcri and 48. C. tulaCy but then

corollas reddish pilose).

G. Leaves glabrous above.

H. Corollas yellow or predominantly yellow with red or

pink stripes.

I. Cal>x lobes ca. 3 cm long and half the length of

the red-striped corolla 23. C. kalhreyeriaiia

II. Calyx lobes less than 2 cm long (rarely to 2.5)

and less than half the length of the corolla ( rarely

lo half the length in C. ruhra).

J. Lower leaf surfaces generally pink to

maroon; calyx lobes red; corolla yellow

throughout or less often with red stripers -__

___ ___ 42. C. ruhra

JJ. Lower leaf surfaces strongly reddish only

toward apex or margin; calyx lobes greenish

yellow or sometimes with a reddish mid-

^'ein; corolla with prominent dark red stripes

_ 50. C. zehrina

HH. Corollas red or predominantly red with yellow throat.

K. Blade length of leaf pairs strongly imequal.

K'. Leaf tips green below - 14. C. drcsslvri

K". Leaf tips red below 50. C. zehrina

KK. Blade length of leaf pairs nearly equal.

L. Stems conspicuously hispid, especially at

tip 5. C. arptita

LL. Stems strigose.

M. Corolla throat 5-7 mm wide (tube

slender) ; ovary glabrous in lower

half 6. C. hillhcr^iaua

MM. Corolla throat more than 7 mm
wide; ovary sericeous to pilose in

lower half.

N. Anterior corolla lobe more
than 20 mm long; calyx lol)es

entire to subentire —
1. C. allcnii

NN. Anterior corolla lobe less than

20 mm long; calyx lobes

toothed (sometimes remotely)

with teeth to 1 mm long.

O. Leaves 10-16 mm long,

ovate to elliptic-ovate,

the tip obtuse to acute

_„. 32. C. ocrstcdiana

OO. Leaves 15-33 mm long,

ovate lanceolate, the tip

aciuninate 47. C. tenuis

GG. Leaves hirsute, pilose, or tomentose above.

P. Calyx lobes toothed, teeth 1.5-3.0 mm long.

Q. Leaves tomentose above —

_

_ —
„ 48. C. tulae var. tomentulosa

QQ. Leaves strigose or pilose hirsute above.

R. Corolla red; leaves less than 5 cm long —
15. C. flaccUJa

RR. Corolla red and yellow; leaves usually more
than 5 cm long.

S. Corolla yellow with red spots and

stripes; leaves much more than 5 cm
long; galea bilobed 24. C. maculata
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SS. Corolla red with yellow throat; leaves

variable in length; galea truncate

_ 25. C, magnifica
PP. Calyx lobes entire or remotely serrulate, teeth to 1 mm

long.

T. Leaves 5.5-10.1 cm long; corollas red with yellow
stripes; stems long hirsute 19. C. hirsutissima

TT. Leaves 1.2-3.2 cm long; corollas not striped when
red and yellow; stems strigose or short hirsute.

U. Pedicels to 5 mm long.

V. Stems red hirsute; staminal filaments

pilose 20a. C. hirta var. hirta

VV. Stems orange hirsute; staminal filaments

nearly glabrous _. 20b. C. hirta var. mortonii
UU. Pedicels more than 5 nun long.

W. Petioles 3-10 mm long; anterior lobe
of corolla less than 20 mm long ___.

33. C panamensis
WW. Petioles 1-2 mm long; anterior lobe

of corolla more than 25 mm long

26, C. microcalyx
CC. Corolla tube curved and more or less \'entricose; disc glands 4 or 5 and

frecj or 2 and dorsally connate, or 1 and bilobed; stamens exserted (sect.

Pentadenia)

,

X. Leaves glabrous to sparsely strigose above; calyx lobes more than 20
mm long 22. C. incarnata

XX. Leaves pilose or tomentose above; calyx lobes less than 20 mm long.

Y. Corolla 4 cm long or less; disc glands 5 29. C. nervosa

YY. Corolla 6.0-7.5 cm long; disc gland single and bilobed.

Z. Lea\es oblanceolate; calyx lobes subentire to serrate

25. C. magnifica
ZZ. Leaves narrowly elliptic; calyx lobes serrate laciniate

18. C. hiantiflora

1. Columnea allenii Morton, Ann. Missouri Bot. Card, 29: 42. 1942. type:

Panama, Allen 2179 (US, holotype; US, isotype).

Epiphytic herbs; stems woody at the base, pendent, 1-2 mm in diam., reddish,

strigose. Leaves of a pair eciual, oblong elliptic, 1.5-2.2 cm long and 8-10 mm
wide, the apex short acuminate, rounded at the base, entire, green above,

ghibrous, beneath green or sometimes reddish, sparsely strigose, hairs reddish,

4-9 celled, more numerous on the veins, redder near the margins, also with 2-3

celled transparent hairs; petioles 1-2 mm long. Floivers solitary; bracts to 1 mm
long, Hnear, strigose; pedicels 10-17 mm long, reddish strigose; calyx lobes

ovate lanceolate, 2.0-2.9 cm long, long acuminate, subentire, green tinged with

red, adpressed pilose; corollas scarlet with yellow streaks at sinuses of the

anterior lobes and sometimes on the lateral lobes, funnelform but strongly

zygomorphic, 6.2-7.1 cm long, ca. 4 mm in diam. above the base, becoming 15

mm at the throat, the lobes strongly unequal, the posterior pair connate, truncate

at the apex, 2.0-2.5 cm long, the lobed portion of the corolla 3.7-4.5 cm long,

the anterior lobe 2.3-2.6 cm long, reflexed, the corolla externally densely reddish

pilose; stamens exserted, the filaments yellow, glabrous; ovary pilose, the style

slightly glandular pilose, yellow, the stigma bilobed. Fruits not seen. Chromo-

somes 2m= 18 (Fussell, 1958).
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This species is known only from Panama from nortli of El Valle, Province

of Code.

cocle: Hills N of El Valle de Anton, lOOO m, Allen 2179 (US). El Valle de Anton,

North Hills, Allen 3554 (BM, MO, US), without locality: Allen 2485 (CH).

2. Columnea ampliata (Wiehl.) L. Skog, comb. nov.

Dalhergaria ampliata Wiehl., Selbyana 2: 101, pi 30A. 1977. type: Buenos Aires, N slope of

ridge E of Cerro Tute, NW of Santa Fe, Province of Veraguas, Panama, Dressier 5543

(SEL, holotype, not available for study).

Epiphytic herhs or suhshruhs; stems erect, ascending, or spreading, to 40 cm

lonii to 1 cm in diam., the internodes villous hirsute; branches few. Leaves

unequal in a pair; larger leaves oblanceolate, 15-20 cm long, 6-8 cm wide,

coriaceous, the apex acuminate, the base oblique, the margin denticulate, above

and below pilose; petiole 0.5-1.5 cm long, hirsute; smaller leaves similar but

smaller, ca. 3 cm long, and 1 cm wide. Inflorescences axillary, cymose, few

flowered; peduncles lacking; bracts lanceolate, ca. 1 cm long, 0.4 cm wide;

pedicels 0.7-1.0 cm long, densely villous. Fhnvers with the calyx lobes narrowly

lanceolate and laciniate or pectinate, ca. 3.2 cm long, and 2 cm wide, the teeth

5-6 on each side, narrow, each ca. 1 cm long, red, pilose to sericeous; corolla

red or yellow striped, erect in the calyx, the tube gibbous at the base, 3.4-4.2 cm

long, ca. 1 cm wide, the outside pilose above, the lobes of the limb triangular,

ca. 2 mm long and wide, red, inside glabrous; stamens not exserted, the filaments

2.5-3.5 cm long, adnate for ca. 1 mm to corolla tube, glabrous, the anthers

oblong; disc reduced to a bilobed posterior gland; ovary apex pilose, the style

2-3 cm long, glabrous, the stigma stomatomorphic. Fruits not seeiL

The above description is adapted from the original; no specimens were seen

of this species.

3. Columnea angustata (Wiehl.) L. Skog, comb. nov.

Pentadenia an^usta(a\Vie\\\., Selhyaivd 2: 118. 1977. type: Old road from Cali to Buenaven-

tura, 8 km past La Elsa, Dept. El Valle, Colombia, Wiehler et ah 7276 (SEL, holotype,

not available for study).

Epiphytic suhshruhs or shruhs; stems erect, ascending, or pendent, ca. 0.5 m
long and 1 cm in diam. below, rooting from the prominent nodes, the internodes

reddish, sericeous above, scaly below. Leaves nearly equal in a pair, elliptic,

4.5-8.5 cm long, 1.2-3.0 cm wide, membranous, the apex acute, the base cuneate,

not oblique, entire, above dark green, strigillose, below lighter green with green

or pinkish prominent veins, sericeous; petioles 1-2 cm long, green or reddish,

sericeous. Inflorescences axillary, often at the nodes of fallen leaves somewhat

below the apex, cymose but few flowered; peduncles lacking; bracts reddish,

sericeous; pedicels 2-3 mm long. Flowers with the calyx lobes erect, narrowly

lanceolate, 0.6-1.2 cm long, acuminate, toothed, almost laciniate, pink, sericeous;

corolla yellow or yellow orange, erect in the calyx, the tube gibbous at the base,

curved, slender, ca. 2 cm long and 4 mm wide at the middle, sericeous with red-
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dish hairs, the lobes triangular; stamens inekided or rarely cxserted, the filaments

glabrous, the anthers orbiculate; glands; ovary ovoid,

pubescent, the style sparsely pubescent, the stigma bilobed. Berry white, pilose,

surrounded by the persistent calyx; seeds oblong, striate, dark brown, shiny.

Columnea angustata apparently ranges from Costa Rica to Colombia. In

Panama, the species is known from middle elevations from the provinces of

Darien and Veraguas. It may be expected in other areas as well.

DAHiEN: Cloud forest, Cerro Campanucnto S of Cerro Pirre, Duke 15614 (US). N slopes of
Cerro Pirre, lower montane cloud forest, 700-950 m, Mori 6- Kallunki 5471 (MO), vkraguas:
Primary forest, 0.6 mi beyond Escuela Agricola Alto Piedra, 730 m, Croat i^ Folsom 34005
(MO). 5 mi W of Santa Fe on road past Escuela Agricola Alto Piedra on Pacific side of divide
800-1200 m, Liesncr 916 (MO).

4. Columnea anisophylla DC, Prodr. 7: 542. 1839. tyj>k: "America aiistrali;^

Poeppig 1080 (G-DC; IDC 800. 1362: III. 5).

Ncmatanthm heterophyllus Poepp. in Poepp. & Endl., Nov. Gen. Sp. Pi. 3: 4, tah, 203. 1840.
TYPE: Pampayaco, Peru, Poeppig 1080 (W, holotype, photo, US).

Ortholoma vestitum Klotzsch ex Oerst., Cent. Gesn. 51. 1858. type: "Costa Rica and Veragua,"
Warscewicz 21 (193) (not seen).

O. ivarscewiczianum Klotzsch ex Oerst., Cent. Gesn. 51. 1858. type: "Costa Rica and Veragna,"
Warscewicz 30 (K, L, P, isotypes).

Columnea warscewicziana (Klotzsch ex Oerst.) Hanst., Lmnaea 34: 392. 1865.
Ortholoma anisophijllum (DC.) Wiehl., Phytologia 27: 320. 1973.
Trichantha anisophylla (DC.) Wiehl., Selbyana 1: 34. 1975.

Epiphytic herbs; stems 3-5 mm in diam,, pale or dark brown, villous or

hirsute. Leaves of a pair strongly unequal, the larger leaves lanceolate to oblan-

ceolate, 7.3-14.7 cm long and 1.8-3.4 cm wide, the apex acuminate, strongly

oblique at the base, more or less serrate, green above, densely hirsute, hairs

brown, 4-6 celled, more numerous on the midrib and the veins, beneath green,

densely hirsute, hairs brown, 5-8 celled, more numerous on the midrib and the

veins, also 2-3 celled white adpressed hairs; petioles 1-3 mm long; smaller leaves

lanceolate, 0.9-1.8 cm long and 2-7 mm wide, acuminate, oblique at the base.

green 5^
hirsute; pedicels 2.3-3.8 cm long, brown hirsute; calyx lobes lanceolate, 0.8-1.3

cm long, long acuminate, irregularly subulate toothed, the lobes to 1 mm long,

green brown hirsute; corollas scarlet outside, the inside yellow, ventricose, 3.3-

5.4 cm long, ca. 5 mm in diam. above the base, becoming ca. 1.9 cm in diam.,

contracted at the throat to ca, 1.0 cm in diam., the lobes unequal, the posterior

pair partly connate, remainder spreading and 0.7-1.0 cm long, the corolla ex-

ternally sparsely reddish pilose, internally glabrous; filaments yellow, pilose,

the anthers included; ovary sericeous, the style yellow, glabrous, the stigma

stomatomorphic. Fruits ovoid, ca. 1.0 cm in diam.; seeds fusiform, 1 mm or more
long, twisted, yellow to brown. Chromosomes In = 18 (Slierk, 1960).

Columnea anisophylla is known from Costa Rica to Peru, in Panama from
the province of Chiriqui, where it grows in rain forest.

CHiRiQui: Bajo Mono-Robalo Trail, W slopes of Cerro Ilorqnota, 5000-7000 ft, Allen
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4833 (CII, MO, NY, US). Cerro Iloniucta, 7000 ft, Blum 6 Dwycr 2595 (F, FSU, MO, MO,
SCZ). Bajo Chorro, Rio Caldera, Butcher s.n. (US). Bajo Chorro, 6000 ft, Davuhon 406 (CH,

MO, US). Road from Boquete to Finca Lcrida, 2000 m. Dressier 6 Williams 4011 (MO,

PMA). Upper Caldera River above El Boquete, 1450-1650 m, Maxou 5703 (US). Cuesla de

Las Palmas, S slope of Cerro de la Horqueta, 1700-2100 m, Pittier 3215 (US, US). 5 km NE
of Boquete, 1700-1800 m, Skog et al. 4035, 4040 (both MO, US). Above Rio Caldera beyond

Bajo Mono, 1800 m, W'ilhur et al 11064 (DUKE, MO). Above village of San Ramon near

Bajo Mono, 4 mi NW of Boquete, 6000 ft, Wilbur et al. 13539 (DUKE). Bajo Mono and

Ouebrada Chiouero. 1500 m. Woodson 6 Scheru 598 (MO).

5. Columnea arguta Morton, Ann. Missouri Bot. Card. 29: 43. 1942. type:

Panama, Allen 2336 (US).

C. cot^similis Morton, Proc. Biol. Soc. Wash. 69: 194. 1956. type: Panama, Allen 4380 (MO,
holotype; US, isotype).

Woody based herbs, epiphytic; stems pendent, 1.5-3.0 mm in diam., red

glandular hispid when young. Leaves of a pair equal, ovate lanceolate or lanceo-

late, 1.6-3.1 cm long and 6-12 mm wide, acute to long acuminate, cuneate to

rounded at the base, entire, above green or reddish, glabrous, beneath pale

green or reddish, sparsely strigose especially on the margins, the hairs transparent

or reddish, 4-5 celled, few glandular hairs, also 2-3 celled appressed hairs;

petioles 1-3 mm long. Flowers solitary or paired; bracts to 1.5 mm long, red

5-15

3-7 1 green or green tinged with

fr

6-7

long, ca. 4 mm in diam. above the base, becoming ca. 10 mm in diam. at the

throat, the lobes strongly unequal, the posterior pair connate, emarginate at the

apex, 1.2-3.3 cm long, ca. 3.5 mm in diam. above the base, becoming 10 mm
in diam. at the throat, the lobed portion of the corolla ca. 3.6 cm long, the

anterior lobe 1.0-2.1 cm long, reflexed, the corolla externally reddish pilose,

internally glandular at the base; filaments glabrous above, yellow, the anthers

exserted; ovary sericeous, the style glandular, yellow, the stigma bilobed. Fruits

not seen. Chromosomes 2n = 18 (Fussell, 1958).

This species is known only from Panama from the provinces of Code, Colon,

Darien, Panama, and \^eraguas, at 10-1,000 m in damp forest.

cocle: Hills N of El Valle de Anton, La Mesa, 1000 m, Allen 2336 (US). Region N of

El Valle de Anton, La Mesa, 1000 m, Allen 2795 (US), 3718 (MO, US). Foothills of Cerro

Pilon near El Valle, 900 m, Duke 6 Correa 14677 (MO, REED). 3 km NE of El Valle, Mori

ir Kallunki 2951 (MO). La Mesa ca. 5 n)i N of El Valle, Wilbur ir Luteyn 17736 (DUKE).

colon: Santa Rita lumber road ca. 15 km E of Colon, Dressier 3746 (DUKE, PMA); Dressier

<& Lewis 3730 (MO, PMA). Santa Rita Ridge road 4 mi from Transisthmian Highway to

Agua Clara weather station, 500 m, Gentry et al. 8866 (MO). 2-3 mi up the Rio Cuanche, 10-

20 m, Kennedy 6- Foster 2133 (MO). Santa Rita Ridge, end of road from Transisthmian High-

way, ca. 10 mi from highway. Porter et al. 4768 (MO). Old logging road above Rio Iguanita,

390 m, Skog et al. 4190 (E, MO, US), dahien: Headwater of Rio Tuquesa ca. 2 km air dis-

tance from Continental Divide, upper gold mining camp of Tyler Kittredge, Croat 27153 (MO).
PANAMA: Newly cut road from El Llano to Carti-Tupile, 12 mi above Panamerican Highway,

200-500 m, Croat 22868 (MO). Region of Cerro Jefe, Dressier 3065 (MO, PMA). El Llano

to Carti Road, Folsom ir Collins 1506 (MO, US). 18.2 km E of Cerro Azul village (Goofy

Lake), 800-900 m. Gentry 6- Mori 13423 (MO). 10-20 km above Panamerican Highway on

r,v,f1 fr,»,. FI I lunn tn Tiirf I'-Tiinile. 400-.5()() m. Kcnncdu 2717 fMO): Luteim 6 Wilbur 4675
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(DUKE); Mori i^ KaUunki 2244 (MO, PMA); Mori 6 KaUunki 2866 (MO). Gorgas Memorial
Labs yellow fever research camp ca. 25 km NE of Cerro Azul on Rio Piedras, 550 m, Mori 6-

KaUunki 3274 (MO). El Llano-Carti road, 8-12 km from Panamerican Highway, 1100-1200
ft, Mori et al 4156 (MO); Nee i^ Warmhrodt 10395 (MO); Wilbur i:r Luteyn 19497 (DUKE).
VEiiAGUAs: Slopes of Cerro Tute, Santa Fe, 2500 ft, Allen 4830 (MO, US). 6.4 km outside of

Santa Fe on the road toward the cordillera, Folsoin 2987 (MO).

6. Columnea billberglana Beurh, Kongl. Vetensk. Acad. Handl. 1854: 135.

1854. TYPE: Panama, Billherg (S, holotype).

—

Fig, 8.

C. percrassa Morton, Baileya 7: 59. 1959. type: Panama, Allen 2432 (US).

Woody based herbs or suhshnihs, epiphytic; stems 2-5 mm in diam., green to

reddish, more or less transparent strigose when yomig. Leaves of a pair sub-

equal, ovate elliptic to lanceolate, 1.8-3.7 cm long and 8-18 cm wide, fleshy,

acute or rounded at the apex, cuneate at the base, entire, green above, glabrous,

beneath pale green to red, strigose, hairs transparent, 4-7 celled, more numerous

on the veins, both adpressed and erect, also 2-3 celled white aj)pressed hairs;

petioles 2-6 mm long. Flowers solitary; bracts, 3-6 mm long, linear, strigose;

pedicels 5-13 mm long, green or reddish transparent or reddish adpressed pilose;

calyx lobes ovate lanceolate, 8-19 mm long, acuminate, entire to remotely

denticulate, green or reddish, sparsely strigose but more dense on the midrib;

corollas scarlet or orange red, often witli yellow running from sinuses of the

anterior lobe to the base of the corolla, funnelform but strongly zygomorphic,

4.5-7.0 cm long, ca. 3 mm in diam. above base, becoming ca. 6 (-10) mm in diam.

at the throat, the lobes strongly unc^jual, posterior pair connate, apiculate, 7-16

mm long, the lobed portion of the corolla 2.2-3.3 cm long, the anterior lobe 1.2-

1.9 cm long, reflexed, externally sparsely reddish pilose; filaments red, glabrous

or rarely glandular, the anthers exserted; ovary pilose, the style exserted, ca.

6 cm long, yellow or reddish, glandular pilose, the stigma bilobed. Fruits ovoid,

ca. 1.4 cm in diam., white; seeds fusiform, yellow brown. Chromosomes 2n = 18

(Lee, 1962).

This species is known only from Panama but is common from the Canal Zone

and the provinces of Code, Colon, Daricn, Panama, and Veraguas.

CANAL zone: Barro Colorado Island, Brown 93 (F); Croat 10088 (DUKE, MO), 70935
(MO); Ebinger 193 (MO, US); Foster 1069 (DUKE); Shattuck 556 (F, MO). Lion Ilill

Station, Hayes (BM). Garden of C. W. Powell, Balboa, said to come originally from Frijoles,

Maxon 6553 (US). Gatun River valley, Pittier 6516 (US), cocle: EI Valle de Anton, 600-
1000 m, Allen 1651 (GH, MO, US), 2149 (MO, US), 230.9 (US), 2353 (MO, US),
3412 (BM, MO, US). Flat forested area below Cerro Pilon, Croat 13459 (MO). Cloud forest

on slopes of Cerro Pilon near EI Valle, 700-900 m, Duke 12050, 12084 (both MO, REED)
12165 (MO). La Mesa at EI Valle de Anton, Folsoni ir Butcher 2823 (MO); Gentry 7415
(MO). EI Valle de Anton, Rio Indio trail, 500-700 m, Hunter isr Allen 303 (BM, MO, US).
Mountains beyond La Pintada, 400-600 m, Hunter h Allen 564 (MO, US). El Valle de Anton,

La Mesa, 1000 m, Kennedy et al 3008 (MO). Mountains N of EI Valle de Anton, 2500-3000
ft, LewLs et al 1766 (MO). Foot of Cerro Pilon above El Valle de Anton, 2000 ft. Porter et al
4356 (MO, SCZ), 4613 (MO), colon: Santa Rita Ridge, 15 mi E of Colon, 1200 ft, Butcher
(US). 1 mi from Portobelo, Correa 6 Dressier 1763 (DUKE, F, MO, PMA). Santa Rita

lumber road, ca. 15 km E of Colon, Dressier 4036 (MO, PMA); Dressier ^ Williams 3970
(PMA). Santa Rita Ridge near Agua Clara rainfall station, Foster 1732 (DUKE, MO, PMA).
Santa Rita Ridge ca. 5.5-6.0 mi E of Transisthniian Highway, Lewis et al 5374 (MO). 10 mi
SW of Portobelo, 2-4 mi from coast, 10-200 m, Liesner 1085 (FSU, MO). River 3 mi E of

Portobelo, 20 m, Liesner 1114 (DUKE, MO, USE). Rio Guanchc, ca. 2.5 km upriver from
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bridge on road to Portobelo, Mori et al 6459 (MO, US). Rio Guanclio ca. 3 km upriver from
bridge on road to Portobelo, 25 m, Mori 6- Kallunki 5219 (MO). Achiote, 30 m, Skog h
Butcher 4103 (US), darien: Cerro Pirre, Bristan 472 (MO). Headwater of Rio Tuquesa ca.

2 km air distance from Continental Divide, upper gold mining camp of Tyler Kittredge, Croat
27104, 27274 (both MO). Between Upper Rio Membrilio and Camp 7 on construction road
to San Bias, 100-800 m, Duke 10894 (MO). Cerro Mali base camp near Colombian border,
1500 m. Gentry ir Mori 13786 (MO, PMA). N slopes of Cerro Pirre, 700-950 m, Mori ^
Kallunki 5459 (MO, US). Panama: Cerro Campana, 1000 m, Allen 2428 (MO, US), 2432
(US). Cerro Jefe beyond La Eneida, Correa i^ Dressier 807 (MO, PMA). Road to Cerro
Campana, Croat 14684 (MO, NY). Campo Tres, 3 mi NE of Altos de Pacora, 500-800 m,
Croat 22700 (MO). El Llano-Carti road, 5-12 km from Panamerican Highway, 350-400 m,
Croat 25159, 25171, 34765 (all MO). Middle slopes of Cerro Campana ca. 1 mi from
Panamerican Highway, 150 m, Croat 35959 (MO). Cerro Campana, Dressier 4021 (PMA).
El Llano-Carti highw^ay, 10 km N of El Llano, Dressier 4371A (PMA). Cerro Jefe, head-
waters of Rio Cascadas, 700 m. Dressier isr Williams 4016 (MO, PMA). Cerro Jefe, 10-13 mi
beyond Goofy Lake, Duke 8013 (MO). Cerro Jefe, near Rio Indio, 2100-2200 ft, Duke 15210
(MO). La Eneida, region of Cerro Jefe, Dressier 3469 (PMA). Cerro Jefe, 700 m, Dressier
3848 (PMA); Dwyer 7251 (MO); Cerro Jefe, Dwyer et al 5036 (MO); Gentry 4881 (MO).
Cerro Campana, 800-1000 m, Gentry 4935 (MO, PMA). 4-6 mi N from Panamerican Highway
just W of El Llano, Gentry 5108 (MO). Cerro Campana, Hutchinson ir Dressier 2952 (MO,
NY, US). 12-16 km above Panamerican Highway on road from El Llano to Carti-Tupile, 150-
400 m, Kennedy et al. 3145 (MO). Cerro Campana, 2600-2800 ft, Lewis et al, 1918 (MO),
1924 (MO); Lies7ier 611, 625 (both MO). El Llano-Cartl-Tupile road 12 mi above Pan-
american Highway, 200-500 m, Liesner 1147 (MO, US), 1287 (MO). Cerro Campana, Luteyn
1027 (DUKE). El Llano-Carti road, 8-11 km from Panamerican Highway, 300-450 m, Mori
7749 (MO); Mori ir Kallunki 5149 (MO, US); Nee 6 Tyson 10952 (MO, MO). Cerro Cam-
pana Porter et al 4153 (MO, SCZ), 4222 (MO), 4273, 4948, 4959 (all MO); Skog ct al
4152 (MO, US). El Llano-Carti road 8-16 km from El Llano and the junction with the
Panamerican Highway, 500 m, Skog 6 Folsom 4160 (MO, US), 4165 (E, MO, US), 4166
(US), 4167 (MO, US), 4170 (US), vehaguas: Rio Primero Brazo 2.5 km beyond Escuela
Agricola Aho Piedra near Santa Fe, 700-750 m, Croat 25508, 25516 (both MO). Beyond Tres
Brazos River along steep descent 11 km beyond Santa Fe, 650 m, Croat 25614, 25637 (both MO).
Caribbean slope above Rio Primero Brazo 5 mi NW of Santa Fe, 700-1200 m, Liesner 971
(MO). 10 km NW of Santa Fe on road to Calovebora at first branch of Rio Santa Maria,
Mori t- Bolton 7622 (MO), without locality: Billherg (S).

7. Columnea calotricha
J. D. Smitli, Bot. Gaz. (Crawfordsville) 40: 9. 1905.

type: Cubilquitz, Dcpt. Alta Verapaz, Guatemala, Tuerckheim 8542 (US,

holotype; US, isotype).

Alloplectus calotrichus (J. D. Smith) Stearn, Bull. Brit. Mus. Nat. Hist. (Bot.) 4(5): 189. 1969.
Ortholotna calotrichum (J. D. Smith) Wiehl., Phytologia 27: 321. 1973.

Trichantha calotricha (J. D. Smith) Wiehl., Selbyana 1: 34. 1975.

Epiphytic or rarely terrestrial herbs or shrubs:, stems erect or ascending, 0.1-1

m tall, reddish, hirsute, branches few. Leaves usually subequal, rarely strongly

unequal, elliptic or obovate, 4-15 cm long, 1.5-6.0 cm wide, membranous, the

apex acute to acuminate, the base cuneate, oblique, serrulate or crenulate, above

dark green, pilose, below dark red, pilose; petioles to 3 cm long, green, pilose.

Inflorescences axillary, 1-7 flowers in a fascicle; peduncles lacking; bracts

lanceolate, 5-8 mm long; pedicels 3-10 mm long, reddish hirsute. Flowers with

the calyx lobes distinct, nearly equal, oblanceolate or oblong, 1.0-1.8 cm long,

Figure 8. Columnea hillhergiana Beurl Habit (Xlf,). [Aiiev Skog ir Folsorn 4167 (US),]
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ca. 5 mm wide, acute and serrulate at the apex, red or orange, densely pilose;

corolla orange yellow or yellow with reddish hairs, erect in the calyx, the tube 1.5-

2.0 cm long, gibbous at the base, nearly straight, not ventricose, the outside pilose,

the inside g
3-4

included, the filaments equalling the corolla tube, glabrous, the anthers sub-

orbicular, coherent in pairs; disc of one large entire or bilobed gland; ovary ovoid,

pubescent, the style glabrous, the stigma bilobed. Fruit ovoid to globose, ca.

1 cm across, white, sparsely pilose; seeds oblong, ca. 0.5 mm long, striate, light

brown, shiny, the white funicle attached at base.

So far only known in Panama from die pr()\'inces of Darien and Veraguas

at about 700 m, Cohunnea caJotricJm is also reported from Guatemala, Costa

Rica, Surinam and French Guiana. This species was recently brought into culti-

vation.

Columnca calotricha most closely resembles C. puJchra, but the latter species

differs in having longer pedicels, longer lemon-yellow corollas, ca. 4 cm long, and

usually green on the undersides of the leaves.

daiuen: CtMTo Campaniiento S of Cerro Pine, Duke 15G78 (US), 15696 (US). Cerro

Piire, 25()0-45()() ft, Dulcr ir FAidt 13774 (MO), veraguas: 0.2 mi beyond fork in road at

Escurla Agricola Alto Piedia on road to Rio Calovebora, 750 in, Croat ir Folsom 33S71 (MO).

Road between Santa Fe and Rio Calovebora, 1.8 mi beyond Escuela Agricola Alto Picdra, 735

ni, Croat ir Fohoni 34277 (MO). Between second and third branches of Rio Santa Maria, 10-

12 km NW of Santa Fe, 650-750 m, Dressier 5070 (PMA). 6.4 km outside of Santa Fe, Folsom

2990 (MO). N of Santa Fe on property of Escuela Agricola Alto de Piedra, Mori b Kallunki

2547 (MO). Road to agriculture school 3-4 km by road W of Santa Fe, 2500 ft, Nee 11309

(MO).

8. Columnea canarina Wiehl, Selbyana 2: 98. 1977. type: Cultivated, Marie

Selby Botanical Gardens from plants collected in Prov. Chiriqui, Panama,

Wiclilcr 77112 (SEL, holotype, not available for study).

Epiphytic herbs or suhshruhs; stems erect, ascending or spreading, to 50 cm

long, 0.5-L2 cm in diam., tlic internodes green, becoming tawny with age,

sericeous. Leaves strongly unequal in a pair, the larger leaf in a pair elliptic or

oblanceolate, 12-20 cm long, 4.0-5.5 cm wide, the apex acuminate, the base

oblique or obtuse, above dark green, shiny, sparsely strigose, below lighter

green with red s^Dots and apices, sj)arsely sericeous, more dense on the veins;

petiole subscssilc to 5 mm long, sericeous; the smaller leaves ca. 7 cm long and 3

cm wide. Inflorescences cymose, few flowered in the axils of the larger leaves;

peduncles lacking; bracts lanceolate, ca. 2 cm long and 0.6 cm wide, entire, yel-

low, sericeous; pedicels 1.5-2.0 cm long, yellow, densely sericeous. Flowers with

the calyx lobes nearly equal, lanceolate to elliptic, 2.8-3.6 cm long, 0.7-0.9 cm

wide, the apex acuminate, the margin serrate, yellow, sericeous; corolla canary^

yellow, erect in the calyx, the tube spurred, ca. 6.5 cm long, the mouth of the tube

oblique, galea L4 cm long and wide, the lateral lobes triangular, 1 cm long, the

lower lobe somewhat reflexed, linear, 1.9 cm long, 0.5 cm wide, the outside of the

tube pilose or sericeous, the inside glandular; stamens with the filaments adnate

to the base of tlie corolla for ca. 2 mm, 5.7 cm long, glandular pubescent, the
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anthers oblong, ca. 2 mm long; disc reduced to a bilobed posterior gland; ovary

sericeous, style 6.2 cm long, glandular, the stigma bilobed to stomatomorphic.

Fruit not seen.

As only a fragmentary specimen has been seen, the description is adapted from

the original publication. Plants of Columnea canarina have been reported from

adjoining regions in the provinces of Chiriqui and Bocas del Toro at 870 to 1,400

m elevation.

nsi

C. caruirina differs in having yellow flowers rather than red, red maculate

leaves vs. all green, and rather than a pendent habit, the plants arc more

upright herbs or subshrubs.

nocAS DEL TORO: Trocha 3 de Novicmliie, Los Gutii'm-z, 870 m, Dressier 5565 (Dressier

coll. )

.

9. Columnea cerropirrana (Wiehl. ) L. Skog, comb. nov.

Trichatitha cerropirrana Wiehl, Selbyana 2: 129, pi. 3GB. 1977. type: Panama, Duke ir Elias

i3S34 (MO, holotype).

Epiphytic suhshruhs or vinelike herbs; stems spreading, pendent, or climbing

by adventitious roots at the nodes, 1-2 mm long, ca. 6 mm in diam., reddish

brown, sericeous; branches few. Leaves unequal in a pair, the larger leaves

elliptic to subfalcate, 6.1-8.8 cm long, 2.4-3.2 cm wide, the apex acuminate, the

base oblique, entire, above green, sparsely strigose, below reddish purple,

sparsely strigillose to gabrous; petiole 3-6 mm long; smaller leaves ca. 4 cm

long, 2 cm wide. Infl 2) flowers; peduncles lacking;

bracts lanceolate, 5 mm long; pedicels ca. 4 cm long, reddish, sericeous. Flowers

with the calyx lobes nearly equal, lanceolate, 1.2-1.5 cm long, 6-8 mm wide, the

apex acuminate, the margin strongly serrate on each side, red, sericeous at the

base; corolla red with a yellow limb, the tube erect in the calyx, slightly gibbous

at the base, slightly ventricose at tlie middle, and barely narrowed toward the

limb, 2.8-3.8 cm long, sericeous outside, the inside glandular, the lobes of the

limb nearly equal, erect, narrowly triangular, 5-8 mm long, the 2 apical lobes

connate for a short distance; stamens included, the filaments 7-15 mm long,

glabrous, the anthers oblong, free; disc reduced to a bilobed posterior glabrous

gland; ovary ovoid, sericeous, the style ca. 1.5 cm long, glabrous; stigma

stomatomorphic. Mature frtiit not seen.

Only two collections of this species are known, both from Cerro Pirre in

Darien Province.

dakien: Cerro Pirre, cloud forest and/or mossy forest, 2500-4500 ft, Duke ir Elias 13834

(MO). Cerro Pirre, valley between Pirre and next most southerly peak, sloping hillside, Folsoin

4411 (MO).

10. Columnea consanguinea Hanst., Linnaea 34: 384. 1865. type: Turrialva,

Costa Rica, Wendland 509 (not seen).

Dalbergaria co7isangtiinea (Hanst.) Wiehl., Phytologia 27: 317. 1973,
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lOu. Columnea consanguinea Ilanst. var. adpressa Morley, Ann. Missouri

But. Card. 60: 451. 1973. type: Panama, Allen 4788 (US, holotype; MO,
isotype )

.

Terrestrial and epiphytic herbs or suhshruhs; steins woody at the base, to

1 m tall, 3-6 mm in diam., pale brown, strigose sericeous. Leaves of a pair

strongly unequal, the larger leaves lanceolate to oblanceolate, occasionally fal-

cate, 12.2-16.5 cm long and 2.4-5.7 cm wide, membranous to subcoriaceous, the

apex acuminate, attenuate and oblique at the base, subentire, dark green above,

glabrous, beneath red blotched, strigose, hairs sometimes reddish, 3-6 celled,

more numerous on the veins, also 2-3 celled white adpressed hairs; petioles

7-11 mm long, the smaller leaves lanceolate, 1.2-l.S em long and 2-6 mm wide,

acuminate, oblique at base, green. Flowers several in each axil; bracts ovate

lanceolate, 9-16 mm long, entire, acute, green, glabrous above; pedicels 2-4 mm
long, reddish, coarsely sericeous; calyx lobes lanceolate, 1.5-2.1 cm long, acumi-

nate, entire to subentire, green, strigose; corollas yellow, tubular, 1.6-2.3 cm
long and 5 mm in diam. above the base, broader at the middle, slightly con-

tracted at the throat, the lobes subregular, erect, ca. 2 mm long, the outside pale

sericeous, the inside glabrous; filaments glabrous, the anthers included; style

glabrous, the stigma stomatomorphic. Fruits not seeiL

This variety is known only from the provinces of Bocas del Toro and Chiriqui

in Panama, but the species also occurs in Costa Rica.

nocAs OEi. TORo: Robalo Trail, N slopes of Corro Horqueta, 6000-7000 ft, Allen 4924
(MO, US). ciiiHiQUi: 5000-7000
Allen 4788 (MO, US). Bajo Chorro, Boquete District, 6000 ft, Davidson 57 (MO, US). Cerro

Colorado, road alon^ top, 1500-1750 in, Folsom et al 4669 (MO, US). NE of Boquete 5 km,
1700-1800 m, Sko^ ct al 4043 (MO, US). Bajo Chorro near Rio Caldera, 1900 m, Skofi et al

4057 (MO, US), 4066 (E, MO, PMA, US); Skog I- D'Arcij 4089 (MO, P, US). SW slopes of

Cerro Horqueta ca. 6 km NW of Boquete, 1700-1800 m, Wilbur et al 15442 (DUKE). Bajo

Chorro, 1900 m, Woodson b Sehery 651 (MO).

10b. Columnea consanguinea Hanst. var. darienensis ( Morton) Morley,

Ann, Missouri Bot. Card. 60: 451. 1973.

C. darienensis Morton, Ann. Missouri Bot. Card. 29; 46. 1942. tyi^e; Panama, Pittier 5660
(US, holotype).

Dalhergaria darienensis (Morton) Wiehl., Phytologia 27: 317. 1973.

Terrestrial and epiphytic herbs and shrubs; stems woody below, 4.5-9,0

nun in diam., brown strigose, the bark sometimes red. Leaves of a pair strongly

unequal, the larger leaves oblanceolate, 17.7-26.2 em long and 4.2-5.2 cm wide,

acuminate, attenuate and oblique at the base, entire, above dark green, glabrous,

below green, lacking red spots, strigose, the hairs brown, 3-6 celled, more

numerous on the veins, also few 2-3 celled white adpressed hairs; petioles 9-16

mm long; the smaller leaves lanceolate, 1.4-1.7 cm Icmg and 3-4 mm wide,

acuminate, oblique at the base, green. Flowers several in each axil; bracts ovate,

1.5-1.9 cm long, acute, entire, orange red, glabrous above; pedicels 1-4 mm
long, reddish strigose; calyx lobes lanceolate, 1.6-1.9 cm long, acuminate, slightly

serrate, serrations 6-7, red, reddish strigose; corollas yellow to orange scarlet,
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tubular, 2.0-2.5 cm long, ca. 4 mm in diam. above the base, becoming ca. 5 mm
in diam. at the middle, slightly contracted in the throat, the limb lobes sub-

regular, erect, to ca. 3 mm long, the outside coarsely yellowish sericeous; fila-

ments glabrous, the anthers included; ovary strigose at the apex, the style glabrous.

Fruits ovoid, orange.

Known only from Panama from the province of Darien this variety differs

in lacking red leaf spots.

DARIEX: 2500-4500

REED); 1400 m, Fohom 4346 (MO, US); Cuasi-Cana trail between Cerro Campamiento and

La Escalera to ^paramo" E of Tres Bocas, Kirkbride i^ Duke 1266 (MO, NY, REED). Cerro

de Garagara, Sambii basin, S Darien, 500-974 m, Pittier 5660 (US). Cana-Cuasi Trail, Tcrnj

1547 (GH, MO).

11. Columnea crassa Morton, Ann. Missouri Bot. Card. 29: 45, 1942. type:

Panama, Allen 2423 (US, holotype).

Dalbergaria crassa (Morton) WiehL, Phytologia 27: 317. 1973.

4-10

mm in diam., green to reddish, densely brown hirsute, glabrescent below.

4-

21.6 cm long and 4.9-6.5 cm wide, the apex acuminate, attenuate and oblique at

the base, entire, above dark green, glabrous, below red spotted toward apex,

densely strigose, hairs brown to reddish, 4-7 celled, more numerous on the

veins and redder at the margins of the leaf, also few 2-3 celled white adpressed

hairs; petioles 5-10 mm long; smaller leaves lanceolate, 2.0-4.1 cm long and

1.1-1.6 cm wide, long acuminate, entire, oblique at the base, green. Flowers

solitary to several in each axil; bracts ovate, 2.0-3.2 cm long, serrate, acuminate,

yellowish green to deep red, hirsute above and notably hirsute on the prominent

veins below; pedicels to 3 mm long, coarsely sericeous; calyx lobes ovate, 2.2.-2.5

cm long, acuminate, serrate, serrations 5-10, green or deep red, coarsely sericeous;

corollas yellow, tubular, ca. 2.5 cm long, ca. 5 mm in diam. above the base,

becoming ca. 6 mm in diam. above, externally coarsely sericeous; lobes sub-

regular, erect, to ca. 2 mm long; anthers included; ovary ovoid, appressed

pilose, the style and the stigma not seen. Fruits ovoid, 1.4-1.7 cm long, 0.8-1.0

cm in diam. when immature, orange to yellow.

This species is known only from Panama from the provinces of Code,

Panama, and Veraguas.

cocle: Cerro Pilon above El Valle de Anton, Croat 14351 (MO, NY, USF). Summit of

Cerro Pilon above El Valle de Anton, 2700 ft, Dwyer et al. 4508 (MO). El Valle, end of road

leading to Turistico Hotel, Fohom 3136 (MO). El Cope, El Petroso, Atlantic slope of Alto

Calvario, Fohom <Lr Lantz 1875 (MO, US). La Mesa N of El Valle, 1000 m. Gentry 6839 (MO,
PMA). Cerro Pilon, Lallathin 5083 (MO). Cerro Pilon, 900-1173 m, Liesncr 785 (MO, NA).

Cerro Pilon 5 km NE of El Valle, 800-1045 m, Mori et al. 6581 (MO). Foot of Cerro Piltin

above El Valle de Anton, 2000 ft, Porter et al. 4457 (MO). La Mesa above El Valle 800 m,

Skog ir Butcher 4116 (MO, US). El Petroso at Rivera's sawmill 7 km beyond El Cope, 800 m,

Skog et al. 4198 (E, MO, US), panama: Cerro Campana, 1000 m, Allen 2423 (US). Road

to Carti 7-19 km N of El Llano, 400-900 m, Busey 900 (US); Corrca et al 1860 (PMA);

Dressier 4273 (MO, PMA), 4546 (PMA); Fohom 3567 (MO). Capira, NE side of Cerro
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Fk;uhl: 9. Cohtttiuca cruenta Morlcy. Flowering branch with flowers (X'To). [After

Mori ^ KaUunki 5092 (MO).]

Trinidad, 900 in, Foster 2113 (DUKE, MO, PMA). 8-17.5 km above Panamerican Highway
from El Llano to Carti-Tnpilc, Kennedy ef aJ. 2420 (US); Licsncr 1294 (US); Mori ct al
4609 (MO); Ncc et al. 8736 (MO). Ccrro Campana, 1000 m. Nee 6 Stoekwcll 11624 (MO);
Porter et oL 4281 (MO). Llano-Carti road, 11.2 km from El Llano and junction with Pan-
american Highway, 600 m, SAog 6- Folsom 4175 (MO, PMA, US), veraguas: Valley of Rio
Dos Bocas 11-16.5 km beyond Agriculture School at Santa Fe, 350-550 m, Croat 25758, 27783
(botli MO). Ciuabal, Rio Dos Bocas, 16 km NW of Santa Fe, 500 m. Dressier 4792, 4793
(both PMA). 6-7 km outside of Santa Fc, Fohom 2952 (MO, US); Gentry 2968 (MO); Nee
11264 (MO).

12. Columnca truenta Morlcy^ Ann. Missouri Bot. Card. 60: 458. 1973. type:

Panama, Dicycr ct al 7235 (MO).

—

Fig. 9.

Dalhergaria eriicnta (Morlcy) Wiehl, Selbyana 2: 102. 1977.

5-10

rpl hirsute. Leaves of a pair unequal; larger leaf

oblanceolate, to 23 cm long and 2.0-5.5 cm wide, acuminate, oblique at the base,

the margin serrate toward the apex, green above but suffused purple red near

the margins and the tip, pilose, the hairs reddish, 4-5 celled, blotched red

purple b(Mieath at tbc^ tip, along the margins and towards the center, pilose,
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tlie hairs reddish, 5-6 celled, also 2-3 celled white adpressed liairs; petioles to

6 mm long; the smaller leaves ovate, ca. 1-4 cm long and 6-16 mm wide,

acuminate, the margin serrate, vestiture as in larger leaves, leaf tip purple

red beneath. Flowers 2 or more at a node; bracts not seen; pedicels 9-26

mm long, brown pilose to long villous; calyx lobes lanceolate, 0.9-1.8 cm long,

the apex acuminate, 3-7 toothed, the teeth linear, to 3 mm long, green or cream

colored, brown pilose; corollas yellow with the lower parts of the lobes red

producing a red ring at the limb, funnelform but slightly swollen, 3.9-4.6 cm
long, about ca. 3 mm in diam. above base, becoming ca. 7 mm in diam., slightly

contracted at the throat to 5.5 mm in diam., the outside brown pilose, the lobes

subregular, ca. 6 mm long, spreading; filaments remotely pilose at base, later

coiled, yellow, the anthers included, 1 mm long and 1.5 mm wide; disc reduced

to a bilobed gland; ovary pilose, the style, ca. 4 cm long, yellow, glabrous, the

stigma bilobed to stomatomorphic. Fruits cream colored.

This species is known only from Panama and the province of Panama.

PANAMA: Road to Carti (San Bias) 19 km N of El Llano, 500 m, Busey 895 (MO).
Caniino a Cerro Campana, 2300 ft, Correa 6" Dressier 1022 (PMA). Primary forest, Campo
Tres, 3 mi NE of Altos de Pacora, 500-800 m, Croat 22690 (US). El Llano-Carti Road, 5-fi

mi N of Panamerican Highway at El Llano, 350-375 m, Croat 34776 (MO). Cerro Jefe, 21 km
above Panamerican Highway, 600 m, Croat 35884 (MO). 19 km N of El Llano, El Llano-

Carti Highway, Dressier 4279 (MO, PMA). Altos de Pacora, 20-24 km NE of Cerro Azul,

Dressier 5266 (PMA). Summit, Cerro Jefe, 2900 ft, Dxctjer et al. 7235 (MO). 10-22 km N of

Panamerican Highway on El Llano to Carti Road, Folsorn 6- Collins 1514 (MO, US); Folsom
et al 1908 (MO, US); Gentry et al 8874 (MO, US); Kennedy et al 3160 (MO, PMA);
Licsner 1234, 1293 (both US); Mori et al 4689 (MO); Mori ir Kallunki 5092 (MO, US); 400-
450 m. Nee i^ Tyson 10959 (MO), Summit of Cerro Jefe, 23 km from Panamerican Highway,
800 m, Skog et al 4162, 4216 (both MO, US).

13. Columnea dissimilis Morton, Ann. Missouri Bot. Gard. 29: 47. 1942, TvrE:

Panama, Allen 2483 (US, holot>^pe; F, Gil, MO, NY, isotypes).—Fig. 10.

C. translucens Raymond, Bot. Not. 114: 350, jig. 4-5. 1961. type: Cultivated in Montreal
Botanical Garden as 2940-59, originally from Panama, Raymond (MTJB, not seen).

Ortholoma dissiniile (Morton) Wiehl., Phytologia 27: 321. 1973.
Trichantha dissimilis (Morton) Wiehl., Selbyana 1: 34. 1975.

Epiphytic herbs or subshrubs; stems to 1 m tall, 2-3 mm in diam,, woody
toward the base, green to red, red to orange hispid, glandular hairs more or

less present. Leaves of a pair unequal or subcqual; larger blade of the pair

elliptic oblong, subfalcate, 4.5-11,4 cm long and 1.7-4.4 cm wide, the apex

acuminate, oblique at the base, entire to crcnate serrate, membranous, above

green appressed hairs sometimes reddish, 5-9 celled, sometimes sparse, below

green, hirsute, the hairs often reddish, 5-9 celled, more numerous on the veins,

also 2-4 celled glandular hairs; petioles 5-12 mm long; smaller leaves elliptic

to ovate, 1.3-4.7 cm long and 0.8-2.2 em wide, acute to obtuse, oblique to

rounded at the base, green, reddish hirsute. Flowers 1-3 in each axil; bracts

about 3 mm long, linear, acuminate, reddish pilose; pedicels 1.1-2.2 cm long,

reddish hirsute; calyx lobes lanceolate, 1.6-3.3 cm long, acute, 1-6 toothed,

the teeth to 1 mm long, the lobes green, red or orange, red hirsute; corollas

orange or red, tubular, 2.1-3.9 cm long, ca. 4 mm in diam. above the base.
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becoming ca. 8 mm in diam. above, not noticeably contracted at the tliroat,

appendages between the lobes sometimes hidden by hairs, externally coarsely

red sericeous, internally glabrous, the lobes subregular, erect, ca. 4 mm long,

the lobes trans[)arent or yellow sericeous; filaments glabrous, the anthers in-

cluded; ovary pilose, the style glabrous, the stigma bilobed. Fruit white when
mature.

Columnea dissimilis is known only from Panama. Columnea transhicem is

known only in cultivation.

cocle: Hills N of El Valle de Anton, 1000 ni, Allen 2164 (MO, US), 2191 (US). Trail to

Las Minas N of El Valle de Anton, 1000 m, Allen 2483 (F, GH, MO, US). On trail to Cerro
Pilon WEPCOR weather site 1 km from top, 900 m, Corrca 49 (DUKE). La Mesa above El
Valle, Croat 13395, 25384 (both MO). Cerro Pilon near El Valle, 700-900 m, Duke 12072
(MO, REED), 12160 (MO, NY, REED). El Valle, 800-1000 m, Duke 13190 (MO). Between Cerro
Pilon and El Valle de Anton, 700-900 m, Duke i^ Dwyer 13967 (MO). Above village of El
Valle, Dwtjer 1902 (MO). 8.5 mi from El Valle to La Mesa, Dwyer 10541 (MO). Cerro
Caital Caracoral, rain forest, 2700-3200 ft, Dwyer 6 Correa 8883 (MO). La Mesa at EI Valle
de Anton, Folsom ir Butcher 2791 (MO). El Cope, El Potroso, Atlantic slope of Alto Calvario,

Folsoni i^ Lantz 1877, 1897 (both MO, US). La Mesa, Gentry 5643 (MO). 9 km from El
Valle Market beyond Sr. Furlong*s finea, at end of road, Kennedy et aL 3211 (MO, PMA).
Mountains N of El Valle de Anton, 2500-3000 ft, Lewis et al 1786 (MO). Boca del Taobre at

confluence Rio Code del Norte, Lewis et al 5488 (DUKE, MICH, MO, NY, SCZ). Cerro
Pilon, 5 km NE of El Valle, 800-1045 m, Mori 6572 (MO); 2000 ft, Porter et al. 4429 (MO,
SCZ), 4440 (MO). La Mesa above El Valle, 800 m, Skog ir Butcher 4119 (MO, P, US). El
Fetroso at Rivera's sawmill 7 km beyond El Cope, 800 m, Skog et al 4204 (E, MO, US).
Trailside woods near La Mesa 5 mi N of El Valle, Wilhur & Luteyn 11733 (DUKE, MO).
N rim of El Valle de Anton, near Cerro Turega, 650-700 m, Woodson 6 Schery 175 (MO).
coLox: Santa Rita Ridge, 15 mi E of Colon, 1200 ft, Butcher (US); D'Arcy ?!^ D'Arcy 6174
(MO, NY). Santa Rita lumber road, E of Colon, Dressier 3481 (DUKE, MO, PMA). Near
Agua Clara rainfall station, Santa Rita Ridge, Foster 1747 (DUKE, P^L\). Santa Rita Ridge
trail beyond end of Santa Rita Ridge Road, 17-35 km from Boyd-Roosevelt Highway, 400-800
m, Mori ir Crosby 6324 (MO). Rio Cuanche ca. 3 km npriver from bridge on road to

Portobelo, 25 m, Mori ir Kallunki 5211 (MO, US). Panama: Above Campana, 600-800 m,
Allen 1875 (GH, MO, US). Road to Cerro Campana, Croat 14715 (MO). Cerro Campana
along trail to summit, Croat 17205 (MO, NA). Middle slopes of Cerro Campana, ca. 1 mi from
Panamerican Highway, 150 m, Croat 35958 (MO). Ridge between narrow road and peak of
Cerro Campana, 800 m, Foster ir Kennedy 2074 (DUKE). Cerro Jefe, Altos de Pacora, trail

to Sebastian's house, 18.2 km E of Cerro Azul village (Goofy Lake), 800-900 m, Gentry ir Mori
13418 (MO, US). Cerro Campana, 2600-2800 ft, Lewis et al 1923 (MO); Skog et al 4145,
4153 (both US); Smith ir Smith 3375 (US); Witherspoon ir Witherspoon 8468 (\[0).

14. Columnea dressleri Wiehl., Selbyana 2: 98. 1977. type: Cerro Fortuna,

Prov. Chiriqiii, Panama, Dressier 5400 (SEL, holotype, not available for

study; Dressier coll., isotype fragment).

Epiphytic or terrestrial subshnihs; stems erect or ascending to 45 cm long,

strigillose toward the apex, glabrescent below. Leaves strongly miequal in a

pair; the larger leaves elliptic or oblong, 4.5-10.5 cm long, 1.5-3.0 cm wide,

subcoriaccous, the apex acuminate, the base acute, oblique, the margin subentire,

ciliate, above dark green, glabrous, below hghter green, sparsely sericeous, the

(US).]

Figure 10. Columnea dissimilis Morton. Habit (X%o)- [After Skog et al 4204
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veins proiuiiuMit; petioles 0-4 mm long, sericeous; smaller leaves much reduced,

often caducous. Inflorescences of 1-3 flowers in an axillary cyme; peduncles

lacking; bracts small, lanceolate; pedicels to 1 cm long, reddish, sericeous with

wliitish liairs. Flowers showy; calyx lobes free nearly to the base, nearly equal,

lanceolate to ovate, 1.2-1.8 cm long, 5-8 mm wide, acuminate, deeply serrate to

laciniate, green, or suffused with red, or red maculate near the midvcin,

sericeous; corolla bright red, yellow or white at the sinuses of the lower lobe,

the tube erect in the calyx, curved, ca. 7.5 cm long, with a short spur, the outside

pilose with long reddish hairs and mixed with shorter hairs, inside glandular.

galea 1.0-1.5 cm long, 2.0-2 8 mm long and

wide, the basal lobe oblong, reflexed, ca. 2 cm long; stamens with filaments

slender, ca. 6 cm long, reddisli, glabrous, the anthers oblong, ca. 4 mm long,

coherent apically into 2 pairs; disc reduced to a bilobed dorsal gland; ovary

pilose, the style ca. 6.5 cm long, pilose above, tlie stigma bilobed. Berry sub-

globose, ca. 1.5 cm in diam.; seeds fusiform, ca. 1 mm long, striate.

Columnea (Ircssleri is found in the cloud forests of Chiriqui and Veraguas

at upper elevations.

chiriqui: Ceno Fortuna, 1200-1100 m, Dressier 5400 (Drossier coll.). N of San Felix at

Chiriciui-Bocas del Tore border, on Cerro Ct)lorado copper mine road along continental divide,

5000-5500 ft, Mori 6 Kallunki 5854 (MO, US), veraguas: 6.4 km outside of Santa Fe,

Folsom 2971 (MO). Cerro Tute, ca. 10 km NW of Santa Fc, ridgetop above 1000 ft, Mori

6742 (MO).

15. Columnea flaccida Seem., Bot. Voy, Herald, 186. 1854. type: Woods
near Cualaea, Prov. Chiriqui, Panama, Seeuwnn 1163 (K, holotype, photo

US; BM, isotype, photo MO, NY).

Epiphytic hcrhs; stems pendent, elongate, slender, 2-2.5 mm in diam., reddish

strigose. Leaves of a pair subequal; blades narrowly oblong to lanceolate,

2.3-3.5 em long and 7-9 mm wide, the apex acute to acuminate, rounded at the

base, entire, above green, sparsely strigose, hairs reddish, 5-6 celled, also 2-3 celled

white adpressed hairs, below green, sparsely strigose, hairs reddish, 5-6 celled,

2-3 celled white adpressed hairs especially on the veins; petioles 1-2 mm long.

Flowers solitary; bracts linear, 2 mm long; pedicels 5-7 mm long, brownish red

hirsute; calyx lobes laciniately 4-5 toothed, the teeth to 3 mm long, the lobes

9-12 mm long, red or reddish, red hirsute; corollas scarlet or rose, funnelform,

but strongly zygomorphic, 6.1-6.8 cm long, ca. 3 mm in diam. above the base,

becoming ca. 9 mm in diam. at the throat, the outside reddish pilo.se, the limb

2.0-2.6 cm long, the lobes strongly unequal, the posterior pair connate, slightly

apiculate at the apex, 1.3-1.5 cm long, the anterior lobe 1.0-L3 cm long, re-

flexed; filaments red, glabrous, the anthers exscrted; ovary sericeous, the style

red, pilose glandular, the stigma bilobed. Fruits not seen. Chromosomes 2m = 18

(Lee and Crear, 1963).

Most 1 few leaves.

CHTRigui: Al)(>\e Corro Pinita, 8000 ft, Butcher (PMA). San Vicente on the Rio Mnla, 2000

ft, Butcher {US). Woods near Gualaca, Sccmann 1163 (BM, K).
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16. Columnea florida Morton,
J. Wash. Acad. Sci. 27: 310. 1937. type:

Vicinity of El General, Prov. San Jose, Costa Rica, Skutch 2436 (US, liolo-

type; GH, K, MO, isotypes).—Fig. 11.

DalbergariafJoricIa (Morton) Wiohl., Phytologia 27: 317. 1973.

Epiphytic or terrestrial herbs or shrubs; stems woody nearly to the apex,

erect, to 1 m tall, 6-10 mm in diam., brown or scaly and purplish, densely brown
hirsute when young. Leaves of a ^Dair strongly unequal; larger leaf oblanceolate,

26.0-36.1 cm long and 3.6-11.2 cm wide, the apex shortly acuminate, obHque at

the base, entire to denticulate, above green^ glabrous, below green with red

patches and more or less adpressed pilose, the hairs reddish or brown, 4-10

celled, more numerous on the veins, also 2-3 celled white appressed hairs;

petioles 3-17 mm long; smaller leaves lanceolate, 1.2-2.8 cm long and 2-5 mm
wide, acuminate, oblique at the base, green. Flowers several in each axil; bracts,

2-4

3-2

6-11dark brown hirsute (dried), yellow hirsute (fresh), the margin
the teeth to 6 mm long; corollas yellow to orange, tubular, ca. 3.4 cm long and
5 mm in diam. above the base, becoming ca. 8 mm in diam. at the middle, slightly

contracted at the throat, the outside densely sericeous, the lobes subregular,

erect, to ca. 3 mm long; filaments pubescent, the anthers included; ovary pilose,

the style pubescent, the stigma bilobed. Fruit globose, 1.3 cm long and 9 mm
in diam., yellow; seeds fusiform, ca. 1.2 mm long, striate, dark reddish brown.

This species is known from Costa Rica, and from the provinces of Chiriqui,

Darien, and Panama in Panama.

The attraction of hummingbirds to the red leaf spots on this species was
studied by Jones and Rich (1972) in Costa Rica. They found that the leaf spots

serve as visual cues to attract the pollinators to the plants rather than floral

characters being the prime attractants. This mode of attraction i^robably occurs

in other species of Columnea with red leaf spots and non-red or inconspicous

flowers.

chiriqui: 1 mi E of Canas Cordas, near Costa Rican l)()rder on road to Volciin, 800-1200
m, Liesner 270 (MO). i>aiuex: Cerro Pirre, Bristan 545 (MO). Headwaters of Rio Tuquesa,
ca. 2 km air distance from continental divide, in vicinity of upper gold mining camp of Tyler
Kittredge, Croat 27171 (MO). W slope of Cerro Pirre, 3250 ft, Duke 6593 (MO). Elfin forest,

Cerro Campamiento S of Cerro Pirre, Duke 15658 (US), 15721 (US). Summit of Cerro Pirre,
1000-1400 m, Centnj i^ Clewell 6966 (FSU, MO). Cerro Pirre, 1400 m, Folsom 4342, 4546
(botli MO). Top of Cerro Mali, 1300-1420 m, Gentnj ir Mori 13621 (MO, PMA). Cerro de
Garagara, Sambu basin, 500-974 m, Piitier 5664 (US). N slope Cana-Cuasi Trail, 7Vrn/ 6
Tcrnj 1593 (GH). paxama: Road to Carti 13 km N of El Llano, 350 m, Buscy 379 (MO).
EI Llano-Carti road 10 mi from Panamerican Highway near El Llano, 330 m, Croat 33753
(MO). La Eneida, region of Cerro Jefe, Dressier 3316 (MO), 4145 (MO, US). El Llano-
Carti highway, 12-17 km N of El Llano, Dressier 4545 (PMA). Cerro Jefe on top near antenna
4000 ft, Folsom ir Harp 1360 (MO, US). Top of Cerro Jefe, Gentry 2871 (MO, PMA)!
Cerro Jefe, 16-20 km E of Cerro Azul \illage, 800-1000 m, Gentry ir Mori 13436 (MO, US).
Campo Tres, 3 mi NE of Altos de Pacora, 500-800 m, Liesner 530 (MO). El Llano-Carti
road, 12 mi above Pan American Plighway, 200-500 m, Liesner 1254 (MO). Gorgas Memorial
Labs Yellow Fever research camp, ea. 25 km NE of Cerro Azul on Rio Piedras, 550 m, Mori
et al. 3434 (MO). Cerro Jefe, along trail on ridge running NE from summit, 1000 m, Mori et ah
3732 (MO). EI Llano-Carti Road, 10.8 km from Panamerican Highway, 1100-1200 ft, Mori
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FiGUHE 11. Coluwnra fhrida Morton. Habit (X%). [After Skog et al 4218 (US).]
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et al. 4117 (MO). El Llano-Carti Road, 16 km N of Pananierican Highway at El Llano, 400-
450 m. Nee ir Dressier 9353 (MO). Summit of Ccrro Jefe, 23 km from Panamerican Highway,
800 m, Skog et al. 4218 (E, MO, P, PMA, US). Cerro Jt-fe, 2700-3000 ft, Tyson et al. 3227
(SCZ).

17. Columnea gallicauda Wielil., Selbyana 2: 99. 1977, type: 12-15 km NW
of Santa Fe between third branch of Rio Santa Maria and continental

5000

i.sotype )

.

Epiphytic suhshruhs; stem erect or ascending, to 40 cm or more long, near
the apex sericeous, below glabrescent. Leaver strongly unequal in a pair, the
larger leaf narrowly lanceolate, falcate, 21-28 cm long, 2-3 cm wide, membranous,
the ape.x long attenuate, the base acute, oblique, the margin entire, above dark
green, glabrous, below lighter green, l)ut reddish at the apex, strigillose along
the veins; petiole short; smaller leaf minute, caducous. Inflorescences axillary,

of 1-3 flowers in a reduced cyme; peduncles lacking; bracts ovate, ca. 7 mm
long, green and reddish; pedicel 5-9 mm long, green, sericeous. Flowers showy;
calyx lobes nearly equal, distinct nearly to the base, lanceolate, 2.5-4.0 cm long,

long acuminate, laciniate, reddish, sericeous; corolla orange with purple longi-

tudinal stripes, erect in the calyx, the tube curved, ca, 7 cm long with a short

spur, outside long pilose mixed with shorter hairs, the inside glabrous, galea ca.

1.2 cm long, 1.5 cm wide, apiculate, the lateral lobes triangular, ca. 5 mm long
and wide, the lower lobe linear, to 2 cm long; stamens reaching almost to the
Hmit of the galea, the filaments slender, curved, ca. 6.5 cm long, adnate to the
base of the corolla for ca. 7 mm, glandular, the anthers colierent in 2 pairs by
their apices; disc reduced to a white bilobed dorsal gland; ovary sericeous, the
style ca. 6.5 cm long, the stigma bilobed. Berry subglobose, ca. 1.7 cm in diam.,
white; seeds fusiform, ca. 1 mm long, striate, light brown.

Columnea gallicauda is known only from the province of Veraguas in lower
montane wet forest at ca. 900 m. The plants are distinctive by the long attenuate
leaves with red tips and the purplish laciniate calyx lobes.

veraguas: Between third branch of Rio Santa Maria and continental divide, 12-15 kmNW of Santa Fe, 650-800 m, Dressier 5000 ( Dressier coll. ) . Lower montane wet forest 7 km W
of Santa Fe on new road past agricnltural school, along Quebrada Mulaba, a rf)cky tributary of
Rio Santa Maria, 2900 ft. Nee 11222 ( MO, US), ii255 (MO).

18. Columnea hiantiflora Wiehl 1977. TYi'E: Near
Valle Hornito and Cerro Ilornito, Fortuna Dam site, Prov. Chiriqui, Panama,
Dressier 5443 (SEL, holotype, not available for study).

Epiphytic herbs or suhshruhs; stems erect, ascending or spreading, to 40 cm
long, 4-6 mm in diam., green, sericeous, becoming tawny. Leaves nearly equal
in a pair, narrowly elliptic, 5.5-8,5 cm long, 1.0-2.2 cm wide, the apex acute to

acuminate, the base cuneate or decurrent into the petiole, nearly entire, above
and below green, occasionally pink on the veins, sericeous; petioles 3-9 mm
long, sericeous. Inflorescences axillary, single flowered; peduncles lacking; bracts

linear, ca, 6 mm long, sericeous; pedicels ca. 1 cm long, green, sericeous. Flowers



862 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

showy, the calyx lobes nearly equal, lanceolate, 1.5-1.9 cm long, acuminate,

serrate to laciniate with 5 or 6 teeth, each ca. 3 mm long, outside green, sericeous,

tlic inside glabrous; corolla red, the sinuses of the lobes and throat streaked

yellow, the tube erect in the calyx, ca. 7.5 cm long, gibbous at the base, ampliate

toward the limb, the outside sparsely pilose, the inside glandular, the limb sub-

erect, galea truncate, 1.6 cm long, ca. 2.2 cm wide, the lateral lobes triangular,

ca. 1.2 cm long, the basal lobe oblong, ca. 1.8 cm long, 1 cm wide; stamens reach-

ing the galea, the filaments curved, 5.5 cm long, adnate to the corolla tube base

for ca. 1 mm, reddish, glandular pubescent, the anthers oblong, ca. 3 mm long;

disc reduced to a bilobcd posterior white gland; ovary sericeous, the style ca.

6.5 cm long, glandular pilose, the stigma stomatomorphic to bilobed. Fruits not

seen.

According to the discussion with original description, the wide-mouthed

corollas of Cohimnca Jiiantiflora resemble those of C. incarmda, also from the

province of Chiriqui, but the plants of the latter species differ in having larger,

nearly entire, glabrous calyx lobes.

From the original description and illustration, Columnea hiantiflora seems

to greatly resemble C. magnifica, so far not definitely known from Panama,

but common in Costa Rica at similar elevations and in similar habitats. Columnea

t) 1

fl

CHiiugui: Cuiiip Ilornitos (Fortuna dam site), 82°1()'\V, 8°44'N, 1100-1200 in, Dressier

5445 ( Drc-sslcr coll. )

.

19. Columnea hirsutissima Morton, Ann. Missouri Bot. Card. 29: 47. 1942.

type: Panama, Allen 2288 (US).—Fig. 12.

Epiphytic hcrhs or suhshruhs; stems woody at the base, 3-6 mm in diam.,

green when young, brown or reddish hirsute. Leaves of a pair strongly unequal;

larger leaf oblong, 5.5-10 cm long and 1.9-3.0 cm wide, membranous to fleshy,

the apex acute to shortly acuminate, rounded or subcordate at the base, more

or less serrate, above green and densely hirsute, the hairs reddi.sh or transparent,

4-13 celled, also a few 2-3 celled white adpressed hairs, below green to purplish,

4-13

4-3

6-14 Flowers

2-3 in each axil; bracts linear, 2-4 mm long, reddish hirsute; pedicels 8-14 cm

long, redcUsh to brown hirsute; calyx lobes linear, erect, 1.5-2.3 cm long, the

apex long acuminate, entire or remotely toothed, the teeth 2-4, 1 mm long at

most, the lobes green or red, long reddish or brown hirsute; corollas scarlet or

rose with yellow or white stripes running along the anterior side of the tube,

funnelform but strongly zygomorphic, 5.6-6.8 cm long, ca. 4 mm in diam.

above the base, becoming ca. 9 mm at the throat, externally long reddish pilose,

internally short pilose, the lobed portion of the corolla, 2.1-2.9 cm long, the lobes

strongly unequal, the posterior pair connate, truncate at the apex, 8-11 mm
long, the anterior lobe, 1.2-1.8 cm long, reflexed; filaments yellow, glabrous
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Figure 12. CoJnmnca hirsutissima Morton. Habit (Xl). [After Skog h Butcher 4128
(US).]

above, the anthers exserted; ovary pilose, the style yellow, glandular pilose, the

stigma stomatomorphic. Fruits ovoid, ca. 7 mm in diam., white. Chromosomes
2n^l8 (Lee, 1967).

Columnea hirsutissirrui is known only from Panama, from the provinces of
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Chiriqui, Code, Panama and \'eraguas. Leaf and flower color forms have been

named as cultivars.

CHiRigui: Ccrro Otoe, 15-20 km N of San Felix, 3000 ft, Bort 19 (MO). c:ocle: Hills N
of El Vallc dc Anton, 800-1000 m, Allen 2279 (US, US), 2288 (US), 2311 (US), 2348 (US).

N of El Valle ck* Anton, La Mesa, 1000 ni, Allen 2792 (US). N of El Valle de Anton on trail to

Las Minas, lOOO ni, Allen 2882 (GH, MO, MO, US). Hills N of El Valle de Anton, Dressier

5291 (PMA). La Mesa to El Valle, 2000-2500 ft, Duke i^ Dwyer 8265 (MO). Cerro Tilon, El

Valle, 3000 ft, Duke i:r Lallathin 15013 (MO, PMA). La Mesa above El Valle, Dwyer h Nee
11929 (MO). Aseradera Rivera, Alto de Calvario, 7 km N of El Cope, 700 m, Folsom 2324

(MO). Riveras sawmill, Alto Calvario, Fohom 3171 (MO, US), 3250 (MO). Hills above El Valle,

1000 m, Gentry 6880 (MO). 5 mi N of El Valle near Furlong*s house, Gentry ir Dwyer 3629

(MO). Foot of Cerro Pilon, 2500 ft, Gentry ir Dwyer 3641 (F). Mountains beyond La
Pintada, 400-600 m, Hunter ir Allen 553 (MO, US). El Valle de Anton, 1000-2000 ft, Lewis

et al 2531 (MO). Cerro Pilon, 900-1173 ni, Liesner 762 (MO). La Mesa 4 km N of El Valle,

875 m, Ncr 6 Dwyer 9177 (MO). La Mesa 4 km N of El Valle, 875 m, Nee ir Hale 9668 (MO).

Foot of Cerro Pilon above El Valle de Anton, 2000 ft. Porter et al. 4379 (MO). La Mesa above

El Valle, 800 m, Sko^ 6 Butcher 4128 (MO, US). La Mesa 3 km N of El Valle de Anton, 850

m, Wilbur et al 15623 (DUKE). Panama: Cerro Jefe, 3000 ft, Butcher 2 (US); Gentry et al

3475 (DUKE, MO, NY); Mori et al 3747, 3778 (both MO); 2700-3000 ft, Tyson et al 3303

(SCZ). vl:ha(;uas: From third branch of Rio Santa Maria to continental di\ide, 12-15 km
NW of Santa Fe, 650-800 m. Dressier 4997 (PMA). Road from Santa Fe past Agricultural

School to base of Cerro Tute, 1000-1200 m, Fohom 1591 (MO, US). Above Santa Fe on

slox)es of Cerro Tute, 1200-1400 m. Gentry 6252 (MO). Caribbean slope above Rio Primero

Rra/o 5 mi XW of Santa Fe, Liesner 1005 (MO). Road beyond Escuela Agrieola Alto Piedra

above Santa Fe, 800-1000 m, Luteyn ir Wilbur 4567 (DUKE); Mori 6 Kallunki 4739 (MO,
US), 5334 (MO); Nee 9789 (MO, US), ii26'2 (MO).

20. Columnea hirta Klotzsch & Ilanst., Linnaea 34: 403. 1S65, Based on

Cohnnnca hinuta Klotzsch ex Oerst.

C. hirsuta Klotzsch ex Oerst., Cent. Cesn. 61. 1858, non Sw. TVrE: 'Veragua, Warscewicz

(not seen).

20a. Columnea hirta Klotzsch & Ilanst, var. hirta

Snffrutescent, (Epiphytic hcrhs; stems 2.5 mm in diam., red hirsute. Leaves

of a pair subeqnal, oblong, 3-4 cm long and 13-17 mm wide, the a^Dex obtuse,

rounded at tb(^ base, remotely serrate, above green, densely pilose, the hairs

transparent, 4-5 celled, below green, densely pilose, the hairs transparent, 4-7

celled, also 2-3 celled transparent adpressed hairs; petioles 4-5 mm long.

Flowers 1-2 in each axil; bracts linear, ca. 4 mm long; pedicels 6-7 mm long,

transparent to reddish hirsute; calyx lobes lanceolate, 12-15 mm long, acuminate,

green, transparent hirsute, 2-3 toothed, the teeth to 1 mm long; corolla orange

scarlet, funnelform but strongly zygomorphic, 7.0-8.2 cm long, ca. 4 mm in

diam. above the base, becoming 12 mm in diam. at the throat, externally red

pilose, the lobed portion of the corolla ca. 2.9 cm long, the lobes strongly unequal,

the posterior pair connate, truncate and cuspcd at the apex, ca. 1.8 cm long, the

anterior lobe ca. 1.5 cm long, spreading; filaments red, minutely pilose above;

ovary hirsute, the style yellow, minutely pilose glandular above, the stigma

stomatomorphic. Fruits not seen. Chromosomes n =9 (Eberle, 1956).

Apart from the type which was destroyed in Berlin, Columnea hirta var.

Jiirta is not otherwise known from Panama, although it occurs in neighboring

parts of Costa Rica.
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20b. Columnea hirta Klotzsch & Hanst., var. mortonii (Raymond) Morley,

Ann. Missonri Bot. Card, 60: 455, 1973.

C. mortonii Raymond, Bot. Not. 114: 346. 1961. type: Cultivated at the Montreal Botanical

Garden, ace. no. 1820-56, believed to be from Panama originally, Raymond (MTJB,
holotype, not seen; US, isotype).

Suffmtescent herbs, epiphytic; stems 2.5 mm in diam., orange brown
hirsute. Leaves of a pair subequal; blades suborbicular, ovate or oblong, 1.8-2.4

cm long and 9-12 mm wide, the apex obtuse to acute, rounded to cuneate at

the base, the margin subentire, above green and densely pilose, the hairs trans-

I)arent, 4-5 celled, below green, densely pilose, the hairs transparent, 4-7 celled,

also 2-3 celled white adpressed hairs especially on the veins and the margins

of the leaf; petioles 3-5 mm long. Flowers solitary; bracts linear triangular,

1 mm long; pedicels 2-3 mm long, transparent to orange pilose glandular; calyx

lobes lanceolate to oblong linear, 8-11 mm long, acuminate, green or reddish,

orange or transparent hirsute, the margin remotely toothed to subentire; corollas

orange red, funnel shaped but strongly zygomorphic, 6.5-7.0 cm long, ca. 4 mm
in diam. above the base, becoming ca, 12 mm in diam. at the throat, the outside

red hirsute, more or less glandular, the lobed portion of corolla 2.7 cm long, the

lobes strongly unequal, the posterior pair connate, submucronate, ca. 1.8 cm
long, the anterior lobe ca. 1.2 cm long, spreading; filaments red, glandular pilose

to minutely pilose; ovary white pilose, the style yellow, more or less glandular,

the stigma stomatomorphic. Fruit 1.5 cm in diam., white, pilose. Chromosomes
2n=18 (Lee, 1962).

This taxon is known only in cultivation. Variety mortonii may replace var.

hirta in Panama if the taxonomic characters separating the two are constant, but

on present data there is reason to think that var. mortonii is really synonymous
with var. hirta.

21. Columnea illepida Moore, Baileya 8: 56. 1960. type: Cultivated at

Cornell University, Ithaca, New York, from plants originally collected at

Cerro Jefe, Prov. Panama, Panama by II. Butcher, Moore 7740 (BH, holo-

type; US, isotype).

Trichantha illepida (Moore) Morton, Contr. U.S. Nad. Herb. 38: 12. 1963.

Ortholoma illepidum (Moore) Wiehl., Phytologia 27: 322. 1973.

Suffmtescent herbs; stems 4 mm in diam. (8-9 mm in cultivation), yellowish

hirsute. Leaves of a pair strongly unequal; larger leaf lanceolate to oblanceolate,

6.9-12.5 cm long and 2.5-5.1 cm wide, the apex abruptly acute acuminate, oblique

at the base, denticulate, above green, hirsute, hairs transparent or reddish espe-

cially near the margins of the leaf, 6-9 celled, below red blotched or red concolor-

ous, hirsute, the hairs transparent or reddish, 5-7 celled, more numerous on the

veins, also 2-3 celled white adpressed hairs; petioles 4-21 mm long; smaller

leaves ovate lanceolate, acute, ca. 1.0 cm long and 5 mm wide, caducous. Flowers

solitary or several in each axil; bracts linear, ca, 2 mm long, hirsute; pedicels ca.

1.8 cm long, transparent hirsute; calyx lobes 3-5 toothed, the teeth 2 mm long,

the lobes, 1.4-1.8 cm long, green, transparent hirsute; corollas yellow with dark
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red stripes arising from the margins of the lobes, ca. 5.3 cm long, funnel shaped

but slightly swollen, the appendages between the lobes 1 mm long, yellow, the

3-4 g ca. 10 mm in diam. at the

middle, contracted to a1)out 8 mm at the throat, externally sparsely Inrsute, the

lobed portion of the corolla ca. 9 mm long, the lobes slightly unequal, 2 posterior

lobes connate, the anterior lobe ca. 4 mm long; filaments pilose towards the base,

the anthcn'S included; ovary pilose, style sliglitly pubescent, yellow, the stigma

bilobed. Fruits ovoid, gray white, pubescent.

Tin's species is now known only in cultivation, but is originally from Panama.

Morton (1971, p. 180) misinterpreted the letter from Henry Butcher, the

original finder of Cohimnea illepida^ and placed the plant in the province of

Chiriqui. On rereading the letter we see that Butcher states that the plant

actually "came from Cerro Jefe moorei came from,

Tcf

Panama.

c;uLTiVATt:n: Cornell University, Ithaca, New York, Moore 7740 (BIT, US). Fantastic

Gardens, Miann*, Florida, Wilson (US),

22. Columnea incarnata Morton, Ann. Missouri Bot. Gard. 29: 48. 1942. type:

Panama, Woodson ix Schery 608 (MO, holotype).—Fic, 13.

Ortlioloma hicamatum (Morton) Wielil, Phytologia 27: 322. 1973.

Trichantha Incarnata (Morton) Wiehl., Selbyana 1: 35. 1975.

6-7

diam., yellowish strigose. Leaves of a pair unequal; larger leaf laneeolate to

oblanceolate, 9.2-12.7 em long and 2.2-3.3 cm wide, long acuminate, cuneate at

the base, entire, above green, glabrous or sparsely strigose, the hairs white,

2-3 celled, bcOow green or red concolorous, sparsely strigose, the hairs trans-

parent to reddisli, 3-8 celled mainly on the veins and along tlie leaf margin,

also few 2-3 celled white adpressed hairs; petioles 2.1-2.3 cm long; smaller

leaves lanceolate, 5.8-7.9 cm long and 2.1 cm wide, acuminate, cuneate.

Flowers solitary or in small clusters; bracts linear, 5-15 mm long, strigose; pedicels

3.8-4.2 cm long, coarsely yellow sericeous; caly\ lobes ovate, 3.1-3.8 cm long,

the apex long acuminate, remotely denticulate, green, red or beconn'ng reddish

with age, sparsely strigose but more so around the margins; corollas scarlet or

bright pink, sometimes w4th traces of white mottling on the margins of the

lobes, much dissected, zygomorphic, the tube ventricose but bent, 6.1-6.8 cm

long, ca. 5 mm in diam. above the base, becoming 14 mm at the throat, ex-

ternally red pilose; lobed portion of the corolla 4.5-5.0 cm long, the lobes

strongly imequal, the posterior lobes connate, 3.0-3.2 cm long, truncate at the

apex, the anterior lobe ca. 3.3 cm long, spreading; filaments red, glabrous, the

anthers exserted, 3 mm long, 1 mm wide; ovary sericeous, the style glabrous,

the stigma bilobed. Fruits not seen.

Columned incarnata is known only from Panama, from the provinces of Bocas

del Toro and Chiriqui.
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FiGUKE 13. Colurtwea inranmta Morton. Habit (x"/io)- [After Allen 4948 (MO).]

lUiCAS DEL TORO: Robalo Trail, northern slopes of Cerro Horciucta, 6000-7000 ft, Allen

4948 (MO, US). ciiiRiQui: Above San Felix along mining road 18-27 mi off of Panamerican

Highway, 1200-1500 m, Croat 33042 (MO). Above Rio San Felix near San Felix, 800-1200 m,

Croat 33471 (MO). Cerro Colorado, 1500-1750 m, Fohoin et at 4668 (MO, US). Cerro

Horqueta, 5000-7000 ft, Kirkhride 130 (MO, MO, SCZ). Bajo Chorro, 1900 m, M^oodson &
Schertj 608 (MO). Cerro Colorado on npper mining road 20-28 mi from San Felix, 1200-1500

m, Croat 33390 (MO).

23. Columnea kahlbreyeriana Masters, Gard. Chron., n. s., 17: 44. 1882. type:

Cultivated material originally collected in the forests of Ciiiegetas^ Prov.

Antioquia, Colombia by Kablbreyer (not seen).

C. kahlhretjeri Hook, f., Bot. Mag. 108: tab. 6633. 1882. Based on Columnea kahlbretjeriana

Masters.

C. citriJia Morton, Ann. Missouri Bot. Card. 29: 44, 1942. type: Panama, Allen 2404 (US,

holotype )

.

C. conferta Morton, Ann. Missouri Bot. Gard. 29: 44, 1942. type: Panama, Terry 6- Terry

1554 (F, holotype; GH, isotype).

Wiel
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4-8

Jiiffriitcscent herhs or shrubs, terrestrial and epipliytic; stems to 1 m long,

mm in diam., transparent strigose. Leaves of a pair strongly unequal; larger

loaf narrowly oblong, 20.1-27.7 cm long and 4.3^.9 cm wide, long acuminate,

strongly oblique at the base, serrate, green above, glabrous, below green or

red spotted, strigose, the hairs transparent, 4-10 celled, fine, also 2-3 celled white

apprcssed hairs; petioles lacking or to 2 mm long; smaller leaves lanceolate,

1.2-1.7 cm long and 4 mm wide, acuminate, oblique at the base, green. Flowers

in pairs; bracts lanceolate, 1.4-1.5 cm long, pale brown hirsute; pedicels 1.1-1.8

cm long, transparent to brown strigose; calyx lobes ovate, 2.8-3.4 cm long, the

apex long acunu'nate, coarsely dentate, greenish yellow, sparsely strigose; corollas

yellow with pink or red stripes, funnel shaped but strongly zygomorphic, 5.1-6.1

cm long, ca. 6 mm in diam. above the base, becoming ca. 8 mm at the throat,

outside reddish hirsute, the lobed portion of the corolla 2.9-3.6 cm long, the lobes

strongly unequal, the posterior pair connate, bilobed at the apex, ca. 1.1 cm
long, the anterior lobe 2.1-2.8 cm long, reflexed; filaments yellow, glabrous, the

anthers exserted; ovary sericeous, the style glabrous, yellow, the stigma stomato-

morphic. Fruits not seen.

This species is known from Colombia, and from Panama in the provinces

of Code, Darien, Panama, and Veraguas.

cocle: Hills N of El Valle dc Anton, Dressier 2950 (US). Cerro Pilon, 900-1173 ni,

JJcsncr 761 (MO), daiuen: Cerro Canipann"ento, S of Cerro Pirre, Duke 15606 (US), 15607
(US). Crest of Cana-Cuasi Trail, Chepigana District, 1650 m, Terry it Terry 1554 (F, GH).
PANAMA: Cerro Campana, 1000 m, Allen 2404 (US); 2600-2800 ft, Lewis et al 1917 (MO);
850 ni, Licsner 608 (MO). vehac:uas: 0,6 mi beyond Eseuela Agricola Alto Piedra, 730 m,
Croat ir Fohom 34021A (MO). 15-20 km NW of Santa Fe between Eseuela Agrieola Alto
Piedra and continental divide, 650-800 m, Dressier 4734 (PMA ).

24. Columnea maculata Morton, Proc. BioL Soc. Washington 69: 194. 1956.

type: Panama, Weclel 2280 (US, holotype; US, isotype).

Epiphytic shrubs; stems woody, to 8 mm or more in diam., yellowish ginger

pilose. Leaves of a jiair strongly unequal; larger leaf oblong oblanceolate, to 23

cm long and 8.7 cm wide, acute, oblique at base, entire, above green, pilose, the

hairs transparent 7-8 celled, suffused pink beneath with deeper red tip, pilose,

tlie hairs transiiarent or reddish, more numerous on the veins, 5-8 celled, also

2-3 celled white appressed hairs; petioles ca. 2 mm long; smaller leaves not

seen. Flowers soUtary; bracts ca. 5 mm long; pedicels ca. 3 mm long, gingery

pilose; calyx lobes ovate lanceolate, ca 1.7 cm long, the apex long acuminate,

lacim'atcly toothed, the teeth to 2 mm long, the lobes green or pinkish to dark

red, ging(My pilose; corolla greenish yellow or yellow with red to black striping

and spotting, fuimel shaped but strongly zygomorphic, ca. 7.1 cm long and 4 mm
in diam. above the base, becoming ca. 7 mm in diam. at throat, externally pale

yellow pilose to sericeous, the lobed portion of the corolla ca. 3.3 cm long, the

lobes strongly unt^cjual, the posterior pair connate, bilobed at the apex ca. 1.7

cm long, the anterior lobe ca. 2.1 cm long, reflexed; filaments reddish, minutely

pilose glandular, the anthers exserted; ovary sericeous, the style yellow, minutely

pilose glandular, the stigma stomatomoqDhic, Fruits white.
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This species is known only from Panama, from the provinces of Bocas del

Toro, Chiriqui, Code, Panama, and Veraguas.

BOCAS DEL TOHO: Fish Creek Mountains, Chiriqui Lagoon, Wedel 2280 (US, US).
CHiHiQui: Camp Hornitos, Fortuna dam site, 82°1()'W, 8°44'N, 1000-1200 m, Dressier 5422
(PMA). cocLE: Atlantic slope of mountain 7 km N of El Cope, Alto Calvario, Folsom 1249
(US), paxama: 4.8 mi N of Panamerican Highway just W of El Llano, Gentry 5098 (MO),
veraguas: Carihbean slope above Rio Primero Brazo 5 mi NW of Santa Fe below Escuela
Agricola Alto Piedra, 700-1200 m, Croat 23246 (MO). 0.2 mi beyond fork in road at

Escuela Agricola Alto Piedra on road to Rio Calovel)ora, 750 m, Croat <Lr Folsom 33HH0 (MO).
Buabal, Rio Dos Bocas about 16 km NW of Santa Fe, 500 m, Dressier 4773 (PMA). Moun^
tains 3-5 mi N of Santa Fe, 500-1000 m, Gentry 2963 (MO, NY, PMA), 3025 (F, MO).
Cerro Tute, 10 km W of Santa Fe, above 1000 m, Mori 6289 (MO). 6-7 km W of Santa Fe
on new road past agriculture school, 2900 ft, Nee 9726 ( MO, US ).

25. Columnea magnifica Klotzsch ex Oerst, Cent. Gesn. 60. 1858. type:

Costa Rica, Warscewicz (C, holotype; MO, US, photo).

C. wencUandiana Ilanst., Linnaea 34: 402. 1865. type: Costa Rica, Wendland 1270 (not

seen )

.

C. ohlaneeolata Sprague, Bull. Misc. Inform. 1908: 449. 1908. type: Costa Rica, Hiibsch (K,

US, not seen).

Suffrntescent epiphytic herbs; stems 4 mm in diam., pale brown hirsute.

Leaves of a pair subequal, obovate to narrowly oblanceolate, 3.1-6.8 cm long and

1.0-2.8 cm wide, the apex acute, cuneate to rounded at the base, entire, above

green, more or less pilose, the hairs transparent, 4-8 celled, green or suffused red

beneath, pilose, hairs transparent or reddisli, 4-8 celled, also 2-3 celled white

hairs and few glandular hairs; petioles 1.0-1.6 cm long. Flowers 1-3 in each axil;

bracts linear, 4 mm long, pilose; pedicels 1.0-1.8 cm long, pale brown or red

pilose; calyx lobes ovate lanceolate, 1.4 cm long, acuminate, 4-5 toothed, the

teeth ca. 2 mm long, green with red streaks, hirsute; corollas scarlet with the

lobes edged yellow or with yellow areas running from the sinuses of the anterior

lobe to the base of the corolla, strongly zygomorphic, the tube ventricose but

bent, 6.5-6.7 cm long, ca. 4 mm in diam. above the base, becoming ca. 15 mm
in diam. at the throat, red pilose, the lobed portion of the corolla, 3.2-3.9 cm
long, the lobes strongly unecpal, the posterior lobes connate, 2.0-2.5 cm long,

entire at the ai)ex, the anterior lobe ca. 2.0 cm long, spreading; filaments yellow,

minutely pilose, the anthers exserted; ovary pilose, the style reddish, minutely

pilose glandular, the stigma bilobed. Fruits not seen. Chromosomes 2;i = 18

(Lee, 1966a).

Since the species is known in neighboring regions in Costa Rica, Columnea

magnifica is likely to occur in Panama. In fact, C. hiantiflora may be a variant

of this species in Panama.

26. Columnea microcalyx llanst., Linnaea 34: 408. 1865. type: Costa Rica,

Wendland 910 ( B, not seen, no longer extant)

.

C. nncrocahjx var. niacropliylla J. D. Smitli, Bot. Gaz. (Crawfordsville) 31: 118. 1901. type:

Forests near Las Vueltas, Tucurrique, Costa Rica, Tondiiz 12932 (US, isotype).

C. tucrckliewiii Sprague, Bull. Misc. Inform. 1912: 42. 1912. type: Cubilquitz, Dept. Alta

Verapaz, Guatemala, Tnerckheim in J. D. Smith 7640 (US, isotype).
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C. lutca J. D. Smith, Bot. Caz. (Crawforclsville) 57: 425. 1914. type: Cubilquitz, Dcpt. Alta

Verapaz, Cuatomala, TucrckJicim in J. D. Smith 7930 (US, holotype).

C. loralis Morton, Pii])l. Field Mus. Nat. Hist, Bot. Ser. 18: 1165. 1938. type: Based on
Columned niicwcdlijx var. macrophtjUa J. D. Smith, not C. mucroplujUa Kuntze.

Epiphytic or rarely trailing woody-based hcr])s; stems pendent, slender, to

2 m long, ca. 1-3 mm in diam., branched, strigose hirsute with reddish or trans-

parent hairs, becoming gray brovvii with age. Leaves subequal in a pair; ovate

elliptic, 1.2-3.2 cm long, 5-13 mm wide, the young leaves thin, becoming thicker

and reddish with age, the apex acute, rounded to cordate at the base, subentire

to sernilate, occasionally reflexed, adaxially green, sparsely strigose to densely

pilose, occasionally with reddish hairs, abaxially dark green with reddish or

transparent hairs, densely pilose especially on the prominent veins; petioles 1-2

mm long, pilose. Inflorescences axillary, single flowered; bracts 1-2 mm long,

pilose; pedicels 0.9-3.7 cm long, hirsute to pilose with reddish or transparent

hairs. Flowers showy; calyx spreading, the lobes oblanceolate, 1.0-1.2 cm long,

acute or obtuse at the apex, the margin entire to remotely serrulate, green or

reddish, liirsute; corolhi pink, orange red to deep purple, with or without yellow

areas on the lower side, the tube funnel shaped, strongly zygomorphic, 6-7 cm
long, the tube gibbous at the base, ca. 3 mm wide, becoming 10-11 mm wide at

the throat, the lobed portion of the corolla 4.3-5.1 cm long, the lobes strongly

unequal, the upper lobes truncate at the apex 1.0-L9 cm long, the lower lobe

reflexed, ca. 3 cm long, the outside reddish pilose, the inside glandular; stamens
exserted, the filaments reddish, glabrous, the anthers coherent; ovary villous, the

style yellow pilose, the stigma bilobed. Berry globose, ca. 1 cm in diam., at first

white or transparent, becoming nearly black from the dark colored seeds within,

surrounded by the persistent calyx.

Cohnwiea microcahjx is known from Guatemala and Costa Rica, through

Panama into northern South America. In Panama, specimens have been collected

from the provinces of Chiriqui, Cocle, Darien, and \^eraguas in wet forests at

upper elevations.

The plants included here have borne a variety of names, more recently con-

fused because of the loss of the holotype of Columnea microcahjx which was
probably at Berlin (B). Until a neotyi^e is selected the taxon must rest on the

description given by Ilanstein.

The taxon is held together by characters of the habit, leaves, calyx, and
corolla, although there appears to be some local variation. For example, the

corollas of plants from the province of Chiriqui appear to differ from the typical

in being rose pink and lacking the yellow patches at the sinuses of the lower

lobe; however, the characters of the leaves match those of populations elsewhere.

The species is perhaps related to Cohinmea gloriosa Sprague described in 1911

from cultivated material originally collected in Costa Rica.

There are also local differences in lengths of floral parts, and leaf and calyx

coloration. Variation in leaf and calyx coloration and indument may be light or

age dependent. Label notes from a specimen collected by Henry Butcher,

reads, ".
. . new leav(\s light green and thin, thickening with age and clianging

to a pale red. . . r The floral coloration may be actually a response to pollinator
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preference, but to solve both of these problems, field studies are necessary,

as the answers are not forthcoming from dried herbarium specimens.

CHiiUQUi: Trail from Cerro Punta to headwaters of Rio Caldera, 2250-2500 in, Allen 1428

(MO, US). Cerro Punta, 6390 ft. Butcher (US). Farm of Raimundo Pitti, Cerro Punta, 6300
ft, Buteher (US). W end of Paso de Respinga, 3 km by road SE of Bajo Grande, 4 km by air

ESE of town of Cerro Punta, Cliorro, 2400-2500 m, Cochrane et al 6315 (F, MO). Above Bajo

Chorro, 1000-2000 m, D'Arcy 11091 (MO). Alto Respinga, D'Arcy 10101 (MO). Bajo

Chorro, Boquete District, 6000 ft, Davidson 76 (MO, US). Bajo Grande above Cerro Punta,

Dressier 4906 (PMA). Slopes of Cerro Punta, 2000 m, Gentry 5888 (MO). Cerro Hortiueta,

6500 ft, Hafien ir Hagen 2162 (NY, US). Bajo Chorro, near Rio Caldera, 1900 m, Skog ir

D'Arey 4102 (MO, US). Trail to Alto Respinga above town of Cerro Punta, 2500-2800 m,
Skog et al 4006 (US). Bajo Chorro near Rio Caldera, 1900 m, Skog et al 4065 (US). SW
slopes of Cerro Ilorqueta ca. 6 km NW of Boquete, 1700-1800 m, Wilbur et al 15441 (DUKE).
Trail from Bajo Grande along Quebrada Grande to the top of Paso de Respinga on trail to

Boquete, 2100-2400 m, Wilbur et al 15116 (DUKE, F). Ca. 1 km N of Las Nubes, E of the

mountain of Cerro Punta and ea. 5 km NW of town of Cerro Punta, 2000-2300 m, Wilbur et al
15206 (DUKE). Upper Rio Chiriqui Viejo ca. 2 km NE of Guadelupe, Wilbur ci; al 15343
(DUKE, F). E of Guadeloupe along Rio Chiritiui Viejo, ca, 2 mi NE of Cerro Punta, 6500 ft,

Wilbur et al 13084 (DUKE, MICH, MO). Above Cerro Punta toward Bajo Grande in

Quebrada Bajo Grande, 6500 ft, Wilbur et al 10917 (DUKE). Casita Alta, Volcan de Chiriqui,

1500-2000 m, Woodson et al 955 (MO). Without other locality, Butcher (US), cocle:
Loma El Tigre near El Valle de Anton, Butcher s.n. (PMA). darien: N slopes of Cerro

Pirre, 700-950 m, Mori 6- KaUunki 5481 (MO). Cerro de Caragara, Sambii basin, 500-974 m,
Pittier 5625 (US). Cana-Cuasi Trail (Camp 2), Chcpigana District, 2000 ft, Terry h Terry

1540 (MO). VERAGUAS: Santa Fe slopes of Cerro Tute, 2500 ft, Allen 4381 (MO, US). 2-7
km beyond Agriculture Scliool Alto Piedra near Santa Fe, 500-1000 m, Croat 25456 (MO);
Folsorn 2984 (MO); Gentry 2961 (MO); Mori ir Kallunki 2596, 2597 (both MO); Mori et al

3858 (MO); Nee 11214 (MO).

27. Columnea mira Morley, Ann. Missouri Bot. Gard. 60: 457. 1973. type:

Panama, Dwyer et al 7236 (MO).

TrichaiUha mira (Morley) Wiehb^ Selbyana 1: 35. 1975.

Suffrutescent or vinclike her])s or shrubs, epiphytic; stems 3-6 mm in diam.,

red pnrple hirsute when young. Leaves of a pair vmequal; larger leaf oblanceo-

late, 5.3-8.1 cm long and 2.1-2.8 cm wide, the apex acute, obhque at the base,

coarsely serrate, green above but conspicuously red hirsute, 4-8 celled, also 2-3

celled white adpressed hairs, concolorous red purple beneath, densely hirsute,

the hairs red, 5-9 celled, also 2-3 celled white adpressed hairs; petioles absent

or to 2 mm long; smaller leaves lanceolate, acuminate, serrate, ca. 8 mm
long and 3 mm wide, green above, red purple beneath. Flowers solitary or

paired; bracts ca, 4 mm long, linear, brown reddish pilose; pedicels 1.1-1.6

cm long, brown reddish pilose; calyx lobes lanceolate, 8-10 mm long and ca,

1.5 mm wide, acuminate, 2-3 toothed, the teeth linear, to 2 mm long, green,

red hirsute; corollas yellow with 2 long chocolate or red stripes running from

the sinuses of the anterior lobe and two shorter pale red stripes running from

the sinuses between the lateral and the posterior lobes, somewhat ventricose,

ca. 4.6 cm long, 3 mm in diam. above the base, becoming ca. 1.1 cm, contracted

at the throat to ca. 8 mm in diam,, externally reddish pilose, the lobed portion

of the corolla 9 mm long, the lobes unequal, the posterior pair connate and

ca. 7 mm long, bilobed, the anterior lobe ca. 6 mm long, all lobes spreading
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and linear oblong in ontline; filaments yellow, glabrons, tlie anthers exserted,

1 mm long and 1.2 mm wide, the disc gland bilobed; ovary reddish pilose,

the style reddish, glabrons, the stigma stomatomoiphic. Fruits not seen.

Coluninca mini is known only from Panama, from tlie provinces of Daricn

and Panama.

This species will make a most ornamental addition to the cohnnneas now m
cultivation. It differs from C. ochrolcuca chiefly in the color of the corolla and

stem vestiture.

DARiEN: Ccrro Tacarcuna, W ridge along ciucbrada above waterfall E of Camp, 1500-
1550 in. Gentry 6 Mori 14099 (MO, SCZ). Central ridge of Ccrro Taearcuna massif, 1700-
1850 m, Ccutnj 6 Mori 14131 (MO), paxama: Cerro Jefe, 3000 ft, Butcher 1 (US); Butcher
(PMA); Dressier 3444 (PMA); Duke 9387 (MO); Dwyer et al 4038 (DBN, MO, NY);
Dwijer et al 7236 (MO); Skog et al 427.5 (MO, US).

28. Columnea moorei Morton, Baileya 7: 55, fig. 15. 1959. type: Cultivated,

Bailey Hortorium, Cornell University, Ithaea, New York, from plants orig-

inally from Gatun, Canal Zone, Moore (US, holotype).

Triehantha moorei (Morton) Morton, Contr. U.S. Natl. Herb. 38: 10. 1963.
Orihohma moorei ( Morton) Wiehl., Phytologiu 27: 322. 1973.

Succulent sublignose herhs, scandent; stems 2-4 mm in diam., minutely

strigose when young. Leaves of a x^air equal, elliptic, ca. 1.2 em long and 7-10

mm wide, obtuse at the base and the apex, remotely crenate to entire, above

green, glabrous, green or reddish beneath, strigose, the hairs transparent, 2-3

celU^d on the petiole, the midrib base and along leaf margins; petioles 2-3 mm
long. Flowers solitary; bracts 1-3 mm long, linear, slightly pilose; pedicels

2.5-4.3 cm long, red, reddish pilose; calyx lobes pectinate, 1.0-1.2 cm long, 4-7

toothed, the teeth 2-3 mm long, green, red hirsute; corollas red with lateral and
anterior lobes yellow or orange and 2 posterior lobes (gah^i) darker red, funnel-

form, 4.6-5.6 cm long, ca, 4 mm in diam. above the base, becoming ca. 10 mm,
slightl}' contracted at the throat, the outside long red hirsute, the lobed portion

of the corolla ca. 8 nnu long, the lobes slightly unequal, the posterior pair connate,

the anterior lobe reflexed, ca. 5 nun long, the lateral lobes reflexed, rounded,

appendages between lobes yellow and 0.5 mm long; filaments yellow, glabrous,

the anthers slightly exserted; ovary sericeous, the stjle yellow, slightly pilose,

the stigma bilobed. Fruits not seen. CJiromosomes 2n— 18 (Fussell, 1958).

This species is known only from Panama, from the provinces of Colon and
Panama.

coi/)x: ENE of Agna Clara rain gauge, Santa Rita lumber road, Dressier 5296 (PMA).
PANAMA: Cerro Jefe, 700 ni, Correa ir Dressier 1171 (PMA); DWretj 5242 (MO); Dressier
3478 (PMA, PMA).

29. Columnea nervosa (Klotzsch ex Oerst.) Ilanst., Linnaea 34: 401. 1865.

Pentadeuia nervosa Klotzseli ex Oerst., Cent. Gesn. 57. 1858. typk: "Veragna," Warscewicz
(not seen).

Snffrutescent herbs; stems shortly tomentose at the apex. Leaves of a pair

subeqnal, o\al t^lliptic, acute, obtuse at the base (?), serrulate, green, densely
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tomentose above, deep violet, villous pubescent beneath; petioles short. Flowers

longer than the villous pedicels; calyx lobes lanceolate, ca. 13 mm long, long

acuminate, incised dentate, pubescent tomentose; corolla red, zygomorphic,

the tul^e ventricose but bent, ca. 4.0 cm long, ca. 4 mm in diam. above the base,

becoming ca. 11 mm in diam., contracted at the throat to ca. 7 mm in diam.,

pubescent, the hairs yellowish brown or red, the lobes unequal, the posterior

lobes connate, erect, ca. 12 mm long, emarginate at the apex, the lateral lobes

long connate with the posterior ones, broad and obtuse, the anterior lobe

lanceolate oblong, porrect; disc glands 5, the posterior pair connate; anthers

exserted; ovary villous.

This species is known only from the type which was probably at Berlin and

no longer extant.

30. Columnea nicaraguensis Oerst., Cent. Gesn. 62. 1858. type: San Juan,

Nicaragua, Oersted 9290 (C, holotype; MO, photo).

Suffrutescent, pendent herJ)s or shrubs, epiphytic; stems to 2 m or more in

length, 2-7 mm in diam., more or less white sericeous. Leaves of a pair unequal,

the larger leaf ovate, oblanceolate, lanceolate to narrowly lanceolate, 5.7-11.1

cm long and 0.6-3.5 cm wide, the apex acuminate, oblique at the base, entire,

above green, sparsely strigose to almost glabrous, the hairs transparent or white,

2-3 celled, green or sometimes flushed pink or red below, sparsely sericeous,

the hairs fine, transparent or reddish, 5-12 celled, more numerous especially

on the veins, also 2-3 celled white adpressed hairs; petioles 1-4 mm long;

smaller leaves ovate, oblanceolate, lanceolate to narrowly lanceolate, 1.0-4.7

cm long, and 4-16 mm wdde, acuminate, oblique at the base, entire, vestiture

as on the larger blades. Flowers solitary; bracts 4-9 mm long, lanceolate, creamy

sericeous; pedicels 6-16 mm long, creamy sericeous; calyx lobes ovate lanceolate,

2.1-3.3 cm long, the apex long acuminate, entire or with 2-3 slight serrations

near the base, green, reddish or red, sparsely sericeous, more hairy on the midrib;

corollas brick red to coppery orange with yellow areas running from sinuses

of the anterior lobe and at the base of the corolla, rarely concolorous red, funnel-

form but strongly zygomorphic, 6.1-7.7 cm long, ca. 5 mm in diam. above

the base, becoming ca. 10 mm in diam. at the throat, the outside white sericeous,

the lobed portion of the corolla 3.2-4.9 cm long, the lobes strongly unequal, the

posterior pair connate, emarginate at the apex, 1.5-2.3 cm long, the anterior

lobe 2.1-4.0 cm long, spreading; filaments minutely pilose, red, the anthers

exserted; ovary sericeous, the style minutely pilose glandular, yellow, the stigma

bilobed. Fruits white, ca. 10 mm in diameter. Chromosomes 2n = 18 (Sherk,

1960).

There is considerable variation of leaf shape and size in this species; see

Byrne & Morley (1976: 210).

This species is found in Nicaragua, Costa Rica, and in Panama in the

provinces of Bocas del Toro and possibly, Chiriqui.

BOCAs DEL Touo: Taliiiiianca Valley, Carleton 133 (US). Between Alinirante and Ojo de

Agua 3-6 km W of Alinirante, 30-200 m, Croat 38181 (MO). Hill above railroad station at
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Milla 7.5, Croat 6 roiicr 16434 (MO). Chaiikminola Valley, Dunhp 419, 456 (botli US). Rio

Chan^iiinola near ClianKuinola, Dwycr 2903 ( MO). Isk dc Venado, Rio Changuinola,
Dwyer 43S3A (Gil, MO). Lsla de Venado near Changuinola, Divycr 4625 (DBN, MO).
Hillside above Alniirante, Gentry 2692 (MO, PMA). Lagiina de Chiriqui, Hart 142 (US).
Quebrada Huron, 300-400 ft, Kirkhrklc ^ Duke 438 (MO). Rio Terebe behveen Quebrada
Huron and Qut^brada Sehlunjik, KirkhrUlc ir Duke 472 (MO, REED). R(o Terebe between
Quebrada Trcglo and Tucrto Palenque, 300-350 ft, Kirkhride ir Duke 543 (MO, NY, REED,
SCZ). Duwebdulup Peak N of Rio Terebe, across from Quebrada Huron, 300-900 ft, Kirk-

bride 6- Duke 572 (MO). Zigla Road at junction of Changuinola and Tuibe Rivers, Lazor et ah
2480 (FSU, MO, SCZ). Chiriquicito to 5 mi S along Rio Cuarumo, Lewis et al 1980 (MO,
SCZ). Alniirante just N of Dos Milla, MeDaniel 5127 (MO). Valley of the Biarra River,

CiiiriquI Lagoon, Seibert 1540 (NA), Alniirante, Sluirp (SCZ). Almirante, SJuirp ir Loftin

(SCZ). Milepost 12 just E of Finca Delta ( Finca 4), 12 mi W of Almirante, 20 in, Skog ir

D*Arcy 4156 (E, MO, P, PMA, US). 5 km from Almirante along road from Alniirante to

Changuinola, 150 m, Skog ir D'Arey 4158 (MO, US). Water Valley, Wedel 734 (MO, US),
839 (GH, MO, US). Chiriqui Lagoon, Wedel 1060 (C;H, MO, US), 1292 (GH, MO). Fish
Creek Mts., Chiri(iui Lagoon, Wedel 2252 (MO, US). Little Bocas, Chiriqui Lagoon, Wedel
2522 (MO, US), 2557 (MO, US). Without other locality, Carleton 256 (US). CHimc^ui:

Without other locality, Ilaii C2 142 (K).

31. Columnea ochroleuca (Klotzsch ex Oerst.) Hanst, Linnaea 34: 393. 1865.

Ortholonui oehroleueum Klotzsch e\ Oerst., Cent. Gesn. 51. 1858. typk: ''Veragua," Warseewiez
(not seen).

Triehantha ochroJeuea (KU)tzsch ex Oerst.) Wiehl., Selbyana 1: 35. 1975.

Suffrutesccnt lierhs\ stems long villous, the hairs yellowish when dried. Leaves

of a i)air unequal, the larger leaf lanceolate, 5.0-7.5 cm long and 1.4-2.0 cm wide,

widest at the middle, the apex long acuminate, serrulate, adaxially hispid pilose,

abaxially long villous and deep purple colored; petioles nearly lacking; smaller

leaves V:^ as long as the larger. Flowers shortly pedicellate, the pedicels villous;

calyx lobes linear lanceolate, 9 nun long, long acuminate with a few subulate

teeth, villous; corollas scarlet, ventricose, 3.6-4.0 cm long, becoming ca. 8 mm
in diam., slightly contracted at die throat, pilose, the lobes slightly unequal, the

posterior pair partly connate, erect, obtuse, the remainder spreading and lanceo-

late; anthers exserted. Fruits ca. 6 mm in diam., rugose ?, brown ?, globose.

This species is known only from the type which was destroyed in Berlin. The
above description is adapted from the original protologue and Morton (1971a).

32. Columnea oerstediana Klotzsch ex Oerst., Cent. Gesn. 61, tab. 8, 1858.

typl:; Naranjo, Costa Rica, Oersted 9291 (C, holotype, MO, photo; US,
isotype).

Suffrutesccnt herJ)s, epiphytic; stems 1.5-3 mm in diam., strigose when young.

Leaves of a pair equal, elliptic ovate, 1.2-1.6 cm long and 7-10 mm wide, the

apex obtuse to acute, rounded at the base, entire, succulent, above green,

glabrous, below paler green, sparsely strigose, the hairs transparent, 3-5 celled

especially numerous on the veins, also 2-3 celled white or transparent hairs;

petioles 1 mm long. Flowers solitary; bracts ca. 5 nun long; pedicels ca. 10 mm
long, strigose; calyx lobes ovate, 10-15 mm long, long acuminate, 2-3 toothed,

the teeth to 1 mm long, green or tinged red, strigose; corolla scarlet or red with

yellow areas running from sinuses of the anterior lobe to the base of the tube,

funnelform, but strongly zygomorphic, ca. 6.7 cm long, ca. 4 mm in diam. above



1978] SKOG—FLORA OF PANAMA (Family 175. Ccf^nariaceae) 375

the base, becoming ca. 9 mm in diam. at the throat, tlie outside red pilose, the

lobed portion of the corolla 3,1-3.6 cm long, the lobes strongly unequal, the

posterior pair connate, truncate at the apex, ca. 1.8 cm long, the anterior lobe

ca. 1.5 cm long, reflexed; filaments reddish or yellow, glabrous, the anthers

exsertcd; ovary sericeous, the style yellow, pilose glandular, the stigma bilobed.

Fruits not seen. Chromosomes 2n — 18 (Fussell, 1958).

Known from Costa Rica, Panama, French Guiana and Brazil, this species

seems to be replaced mainly by C. tenuis in Panama.

VEiiA(;uAS: Santa Fe, slopes of Cerro Tute, 3000 ft, Allen 4335 (MO, US). 0.2 mi
beyond fork in road to Escuela Agricola Alto Piedra on road to Rio Calovebora, 750 ni, Croat ir

Folsom 33H93 (MO, US). 6.4 km outside of Santa Fe toward the cordillera, Fohom 2934 (MO,
US).

33. Columnea panamensis Morton, Ann. Missouri Bot. Gard. 26: 312. 1939.

TYPE: Panama, Woodson et ah S60 (MO, holotype; GH, US, isotypes).

Suffrntescent herbs or low shrubs, epiphytic; stems fleshy, 5-7 mm in diam.,

reddish, pubescent, when older drying orange, the nodes prominent. Leaves

of a pair subequal, elliptic, 3.2-6.0 cm long and 1.3-2.1 cm wide, the apex more

or less acute, cuneate at the base, entire, green above and pilose tomentose, the

hairs transparent, brown or reddish, 4-5 celled, below green, appressed pilose

tomentose, the hairs transparent, brown or reddish, 3-6 cells, more numerous

on the veins; petioles 5-10 mm long. Flowers solitary; bracts 2-3 mm long;

pedicels 10-13 mm long, white to dull orange tomentose; calyx lobes lanceolate

to oblanceolate, 1.2-1.7 cm long, acvite, entire, green with reddish margins and
tips, reddish brown pilose tomentose; corollas scarlet with orange flush along

the anterior side of the tube, funnelform but strongly zygomorphic, 6.6-7.1 cm
long, ca. 4 mm in diam. above the base, becoming 11 mm in diam. at the throat,

externally pilose tomentose, the lobed portion of corolla 3.1-3.6 cm long, the lobes

strongly unequal, the posterior pair connate, entire at the apex, ca. 1.8 cm
long, the anterior lobe 1.4-1.8 cm long, spreading; filaments red or reddish,

glabrous above, glandular pilose below, the anthers exsertcd; ovary white villous,

the style pilose glandular, reddish or yellow, the stigma stomatomorphic. Fruits

depressed globose, 1.3 cm long, 1 cm in diam., white.

This species is known only from Panama, from the province of Chiriqui in

cloud forest,

CHiHiQui: Forested ridges S of Finca Lerida, 6000-7000 ft, Allen 4763 (MO, US). Cerro
Horqueta, 7000 ft, Bhtni d? Dwyer 2589 ( MO). Above Guadeloupe NE of Cerro Punta, Butcher
(PMA). Slopes on Cerro Horqueta, 1650 m, Croat 26900 (MO, PMA). Above Boquete, 1650-
1800 m. Dressier 6 Williams 4001 (MO, PMA). Boquete, Fred Collins Finca, 6000 ft, Ebinger
680 (MO, US); Stern et al 1126 (MO, US). Casita Alta, Volcan de Chiriqui 1500-2000 m,
Woodson et al 860 (GH, MO, US). Finca Lerida, 1750 m, Woodson 6 Schery 235 (MO, US).

34. Columnea parviflora Morton,
J. Wash. Acad. Sci. 35: 127. 1945. type:

Tutunendo, 20 km N of Quibdo, Choco, Colombia, Archer 2145 (US, holo-

type).

Ortholoma parviflonwi (Morton) WiehL, Phytolo^ia 27: 322. 1973.

Trichantha parviflora (Morton) Wiehl., Selbyana 1; 35, 1975.
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Epiphytic herbs or suhshruhs; stems erect or ascending, somewhat zig-zag,

30-35 cm long, 3-5 mm in diam., reddish, deasely liirsute. Leaves strongly un-

equal in a pair, die larger leaf broadly elliptic, 4.5-9.5 cm long, 2-5 cm wide,

chartaeeous, the apex acute to obtuse, die base acute, oblique, serrulate, above

dark green, strigose to pilose, below green or reddish; petioles 0..5-10 mm long,

hirsute; smaller leaves much reduced, lanceolate, to 1 cm long. Inflorescences

in the upper axils, of 2-5 flowers, the i^edunclcs lacking; bracts minute; pedicels

nearly sessih*, less than 5 iiiiii long, red, hirsute to sericeous. Fhncers in-

conspicuous; calyx lobes distinct, unequal, orange to red, densely hirsute, the

posterior lobe erect, lanceolate, 5-7 mm long, entire, the other lobes broadly

ovate, 7-9 mm long, denticulate; corolla yellow, erect in the calyx, the tube

gibbous at the basc^, cylindric above, not ventricose, 7-8 mm long, the outside

sericeous, inside glabrous, the limb nearly regular, ca. 3 mm across, the lobes

erect, 1 mm long; stamens included, the filaments glabrous, the anthers minute,

ca. 1 mm long; disc of a single or bilobed gland; ovary pilose; style glabrous,

the stigma bilobed. Fruit depressed globose, white, pilose, surrounded by the

persistent calyx; seeds oblong, less than 1 mm long, striate, light brown.

Originally described from Colombia, Columned parvifJora is now believed

to be more common in Panama especially frequent in the province of Veraguas.

This species has perhaps the smallest corollas of any ColumneUy only 7-S mm
long.

;ocle: Summit, Alto Calvario, 7 km N of El Copo, 850 m, Fohom I- Button 3285 (US).

El Pt'troso, at Hi\LMa*s sawmill, 7 km bcycmd El Cope, piomontane rain forest, 800 m, Skofl

et al. 4200 (US), darien: Upper ^old mining camp of Tyler Kittredge on headwaters of Rio

Tiuiuesa ca. 2 air km from continental di\'ide, Croat 27266 (MO), paxama: Road to Carti

19 km N of El Llano, 500 m, Busey 899 (US). Camino de Llano a Carti entre los 14 a 18 km
do la carretera a Cliepo, 400 m, Correa ct al. 1863 (PMA). vEnA(;uAs: Rio Segnndo Brazo 8

km beyond Eseiiela Agricola Alto Piedra beyond Santa Fe, 750 m, Croat 25569 (MO). Be-

yond Rio Tres Brazos 9 km from Santa Fe, Croat 25587 (MO). Beyond Tres Brazos River

along steep descent U km beyond Santa Fe, 650 m, Croat 25611 (MO, PMA). Valley of Rio

Dos Bocas, 11 km from liseuela Agricola Alto Piedra above Santa Fe on road to Calovebora,

450 m, Croat 27530A (MO). First river on road between Alto Piedra School and Rio

Calovebora, 1.8 mi beyond school, 500 m, Croat ir Folsom 34092 (MO). Base of Cerro Tute,

C.5 km ontside of Santa Fe, Fohom 3043 (MO, US). NW of Santa Fe, 8.8 km from Escuela

Aj;;ricola Alto de Piedra, on road to Calovebora, 1900 ft, Mori 6652 (MO). 11 km from

Escuela Agricola Alto de Piedra, in forest along Rio Dos Bocas, Atlantic slope, Mori ir Kalhaiki

3127 (MO). 7 km W of Santa Fe on road past agricultural school, 2900 ft, Nrc 11154 (MO).
Ca. 2 km N of Cerro Tiite, WitJierspoou 6 Witherspooii 8828 MO, US )

.

35. Columnea pectinata Morton, Ann. Missouri Bot. Card. 29: 50. 1942. typk:

Panama, Allen 2394 (US, holotype; US, isotype).

Dalhcrfiaria pectinata (Morton) Wiehl., Phytologia 27: 318. 1973.

6-9

nun in diam., rugose, golden brown hirsute, tlie hairs red to maroon. Leaves

of a pair strongly unequal, the larger leaf oblanceolate, 12.4-18.1 cm long and

2.9-5.3 cm wide, the apex shortly acuminate, oblique at the base, sharply serrate

towards the tip, above dark green, hirsute, hairs reddish, 4-7 celled, red blotched
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towards the tip and around the margin below, hirsute, the hairs reddish and
more so on the veins and the leaf margins, 5-8 celled, also 2-3 celled white

hairs; petioles 2-6 mm long; smaller leaves lanceolate, 0.9-2.3 cm long and
0.3-1.1. cm wide, acuminate, oblique at the base, red tipped or green below,

reddish hirsute. Flowers several in each axil; bracts 0.6-1.4 cm long, narrow,

acuminate, red to pink hirsute; pedicels 2-5 mm long, coarsely gold or brown
hirsute; calyx lobes pectinate, 0.8-1.6 cm long, 4-8 toothed, the teeth 2-3 mm
long, red, brown hirsute; corollas orange to scarlet, tubular, 1.6-1.9 cm long, ca.

4 mm in diam. above the base, becoming ca. 6 mm in diam., slightly contracted

at the throat, the outside brown pilose, the lobes subregular, spreading to re-

flexed, to 2 mm long; filaments glabrous, the anthers included, yellow; ovary

sericeous, the style glabrous, the stigma stomatomorphic. Fruits 9 mm long

and 5 mm in diam. when immature, white when mature.

This species is known only from Panama, from the province of Code.

cocle: N rim of El Valle de Anton, 600-1000 m, Allen 1787 (GH, MO, US). Hills N of

El Valle de Anton, 1000 m, Allen 2177 (MO, US). La Mesa N of El Valle de Anton, 1000 m,
Allen 2394 (US). N of El Valle de Anton, 1000 m, Allen 2919 (US), 2944 (MO, US). Crass

ridge known as the "Loma del Tigre," region N of El Valle, 2800 ft, Allen 4479 (MO, US).
Cerro Piion above EI Valle de Anton, Croat 14356 (MO, NY). Hills N of El Valle de
Anton, Dressier 4382 (DUKE, MO). Cloud forest on slopes of Cerro Pilon near El Valle, 700-
900 m, Duke 12055 (MO, REED), 12107 (MO, NY, REED). 6.4 km along road to La Mesa
from the El Valle main road, Folsom ir Butcher 2796 (MO). Ca. 9 km from El Valle Market
beyond Sr. Furlong's finca, Kennedy et al. 3219 (MO). La Mesa, El Valle de Anton, 1000 m,
Kennedy et al. 3010 (MO, NA, NY). Trail from La Mesa towards Las Llano and border be-
tween Cocle and Panama, Luteyn 4113 (DUKE). Foot of Cerro Pilon above El Valle de
Anton, 2000 ft. Porter et al 4457A (MO). La Mesa above El Valle, 800 m, Skog ir Butcher
4126 (E, MO, US). La Mesa 4.5 mi beyond El Valle de Anton, Wilbur 6 Luteyn 11674
(DUKE, MO).

36. Columnea pendula (Klotzsch ex Oerst.) Hanst., Linnaea 34: 397. 1(S65.

Ortholoma pendulum Klotzsch ex Oerst., Cent. Gesn. 52. 1858. type: "Veragna,*' Warsce-
wicz 16 (not seen).

Trichantha pendula (Klotzsch ex Oerst.) Wiehl, Selbyana 1: 35. 1975.

Suffruteseeiit herbs; stems pilose at the tip. Leaves of a pair siibequal, the

larger blade in a pair obliquely laneeolate, 7.5-10.0 cm long and 2.6-3.2 cm wide,

the apex acuminate, rounded at the base, subentire, strigose pubescent above,

beneath sometimes reddish, the leaves subsessile. Flowers Psolitary, the

pedicels elongated and pendulous, recurved at the tip, longer than the flowers

and Psubequal m length to the leaves; pedicels puberulent; calyx lobes linear

lanceolate, ca. 16 mm long, long acuminate, subentire, pubescent; corollas

red with 2 upper lobes yellow, ventricose, ca. 5.0 cm long, ca. 6 mm in diam.

above the base (Morton), becoming ca. 1.5 cm in diam., contracted in the throat

to ca. 11 mm in diam., almost glabrous externally, the lobes slightly unequal, the

posterior pair connate, erect, rounded, the remainder subequal, spreading and

rounded, ca. 1.8 cm wide; filaments longer than the corolla tube; ovary pilose.

The type was probably destroyed in Berlin. The above description was

adapted from the original protologue and from Morton (1971a).
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37. Columnea perpiilchra Morton, Ann, Missouri Bot. Card. 29: 5L 1942,

type: Panama, Allen 2305 (US).

Dalhcrgaria pcrpulchra (Morton) Wiehl., Phytologia 27: 318. 1973.

Suffrutcsccnt Jwrbs or small shrubs, epiphytic; stcMiis 5-6 mm in diam., densely

brown hirsute. Leaves of a pair strongly unequal, the larger leaf oblong to ob-

lanceolate, 15.2-16.3 cm long and 4.4-5.4 cm wide, the apex shortly acuminate,

strongly ol)lique at the base, serrulate, green above, pilose, the hairs transparent

and reddish, 5-11 celled, red at the apex and more or less red spotted elsewhere

beneath, hirsute, hairs transparent, 5-12 celled, also 2-3 celled appressed hairs;

petioles 2-4 mm long, the smaller leaves ovate, 1.1-1.8 cm long and 8-10 mm
wide, acuminate, strongly oblique at tlie base, the blades red beneath at the apex.

Flouers solitary or paired in each axil; bracts 5-7 mm long, entire, acuminate,

hirsute; pedicels 1.8-2.4 cm long, brown hirsute; calyx lobes lanceolate,

1.6-1.7 cm long, acuminate, 4-6 toothed, the teeth to 3 mm long, green,

pale brown pilose; corollas yellow with red spots at the bases of the corolla

lobes, funnelform, 3-4 cm long, ca. 4 mm in diam. above the base, becoming ca.

8 mm in diam., glabrous externally and internally, the lobes subregular, rcflexed

.5-6 mm long, sparsely strigose; filaments gla})rous, the anthers included; ovary

sparsely hirsute, the style glabrous, the stigma stoiuatomorphic. Fruits not seen.

Tliis species is known only from Panama from the provinces of Code, Colon,

and Veraguas.

cocle: Hills N of El Valle dc Anton, La Mosa, 1000 ni, Allen 2305 (US). La Mesa ahove

El Vallc, 900 ni, Croat 22954 (MO, NA, NY). Cerro Pilon, Dtvyer at ah 4506 (DBN, MO).
Rivera sawmill, Alto Calvario, 7 km N of El Cope, 700-900 m, Folsom 3216 (MO, US). La

Mesa above El Valle, 900 m, Gentry 7424 (MO). Damp secondary forest at La Mesa above El

Valle, 800 m, Skog 6 Butcher 4120 (MO, US). El IVtroso at Riveras sawmill, 7 km beyond

El Cope, 800 m, Skog et al 4213 (E, MO, P, PMA, US), colon: Near Pelnea on Rio Boqueron

ca. 27 km from Transistbmian Highway, Dressier 4266 (MO, PMA, US), Near rain gauge,

Santa Rita Ridge Road 14 km from Boyd-Roosevelt Highway, Mori b Kallunki 4921 (MO, US).

Dos Boeas, Rio Fato valley, 40-80 ni, Pittier 4209 (US), veraguas: Valley of Rio Dos Bocas

on road between Alto Piedra aV)ove Santa Fe and Calovebora, 350-400 in, Croat 27361 (MO).

6.4 km ontside of Santa Fe toward the cordillera, Folsom 2992 (MO, l^S). Base of Cerro Tnte

0.5 km outside Santa Fe, folsom 3030 (MO, US).

38. Columnea polyantha (Wiehl.) L. Skog, comb. nov.

C. silcarum Morton var. hutchcri Morley, Ann, Missouri Bot. Card. 60: 457. 1973. type:

Panama, Butcher (US, holotype).

Dalhcrgaria pohjantha Wiehl., Selbyana 2: 102. 1977. type: Cultivated, Marie Selby Bo-

tanical Cardens, from plants collected in Prov. Chiriqui, Panama, Wiehler 7424 (SEL,

holotype, not available for study).

Woody herJ)s or shrubs, stems to 1.5 m tall, 0.7-1.0 cm in diam., brown

pnrplish tomcntose. Leaves of a pair unequal, the larger leaf oblanceolate, 10.3-

22.5 cm long and 2.3-4.5 cm wide, acuminate, oblique at the base, serrate,

adaxially hirsute tomcntose, the hairs fine and reddish, 7-10 celled, also 2-3

celled white adpressed hairs, abaxially hirsute tomcntose, the hairs green or

reddish, fine, 5-8 celled, lamina green above and beneath but with reddish cast

from vestitiu*e; petioles ca. 2 mm long; smaller leaves caducous, to 2.5 cm long.
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Inflorescences axillary, cymose; bracts 5-10 mm long, linear, brown purple,

tomentose, the pedicels to ca. 2 cm long, long brown tomentose. Flowers in

clusters of 3-6; sepals lanceolate, ca. 8 mm long and 1 mm wide, acuminate,

brown tomentose; 3-4 toothed, the teeth linear, to 1 mm long; green, corollas

yellow with crescentric red marks on the lobes, funnel shaped but a little swollen,

3.7^.3 cm long, ca. 3 mm in diam. above the base, becoming ca. 9 mm in diam.,

the throat contracted to ca. 5 mm in diam., the lobes slightly unequal, spread-

ing, ca. 4 mm long, externally transparent and reddish pilose; filaments glabrous,

yellow, the anthers exserted, 2 mm long and 1.5 mm wide; disc gland bilobed,

the style yellow, glabrous, the stigma stomatomorphic. Fruits not seen.

Known from the province of Chiriqui in Panama, and from Costa Rica, the

species is very distinctive in the wild by the reddish hairs on the leaves.

Columnea polijantha has been in cultivation since 1965.

cmRiQui: Near the village of Cuesta Piedra near Rio Escariia, 3600 m, Butcher (US). 1

mi E of Canas Cordas near Costa Rican border on road to Volcan, Croat 22327 (DUKE, MO,
NA, NY, USF). Barriles, 6-16 km S of Volcan, 1000-1300 m, Dressier ir Williams 3987
(PMA). Near Volcan-Rio Sereno Road, 5 km from Rio Sereno, Skog et al 4017 (MO, US),
4018 (E, MO, P, US).

39. Columnea pulchra (Wiehl) L. Skog, comb. nov.

Trichantha pulchra Wiehl., Selbyana 2: 132, pi 36D. 1977. type: Cultivated at Marie Selby
Botanical Gardens, Wiehler 75267 (SEL, holotype, not available for study).

Epiphytic herbs or subshruhs; stems erect or ascending, to 1 m tall, commonly
ca. 50 cm long, 5-10 mm in diam., more slender and often zig-zag toward the

apex, the internodes green, pilose with reddish hairs. Leaves unequal in a pair, the

larger leaf elliptic to oblanceolate, 6.5-9.8 cm long, 1.5-2.9 cm wide, fleshy, the

apex rounded acute, the base cuncate, unequal, the margin nearly entire, above

dark green, pilose, below pale green, suffused with pink, long hirsute; petioles 0.5-

1.4 cm long, green or reddish, long pilose; smaller leaves caducous, lanceolate, to 1

cm long. Inflorescences in the upper leaf axils, cymose, few flowered; peduncles

short or lacking; bracts small, ca. 3 mm long, lanceolate; pedicels slender, 1.0-1.5

cm long, red, hirsute. Flowers showy; calyx conic at the base, the lobes free nearly

to the base, nearly equal, broadly elliptic to oblanceolate, 1.5-2.0 cm long,

0.5-1.0 cm wide, the apex acute, rarely or sparsely serrulate, red or orange red,

hirsute; corolla light yellow, unspotted, more or less erect in the calyx, the tube

nearly straight, ca. 3.5 cm long, gibbous at the base on the upper side, ca. 3 mm
wide above the spur, ca. 5 mm wide at the middle, narrowing slightly at the

throat, outside hirsute, inside puberulent, the limb oblique, the lobes equal,

ovate, concave, 3-5 mm long, the stamens included, the filaments briefly adnate

to the corolla base but connate with each other for ca. 5 mm, each ca. 3.5 cm
long, yellow, glabrous, the anthers rotund; disc reduced to a bilobed dorsal gland

and minute ventral glands; ovary apex pilose, the style equalling length of the

stamens, glabrous, stigma stomatomorphic. Berry (Wiehler) globose ca. 9 mm
in diam., white, pilose; seeds oblong, 1.2 mm long, striate.

Columnea pulchra appears to be most closely related to C. calotricha J. D. Sm.
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which has a nnich wider range; but the species described here differs in having a

corolla to nearly twice as long, or to 4 cm long, leaves rarely red l)eneath with

prominent veins, rounded acute apically, and more nearly elliptic calyx lobes.

Leaves of C. calotricha are usually red beneath in Panama, with indistinct abaxial

veins, apex more nearly acuminate rather than rounded acute, and oblanceolate,

serrulate cal)'x lobes.

Tliis species is apparently endemic to a small area in eastern Panama on

either side of the continental divide in the province of Panama north of Chepo.

Columned pulchra can be found as an epiphyte in open areas at elevations of

about 500 m.

MANAMA: Caiuino a Llano a Carti, entre los 14 a 21 kins de la canetera a Chcpo, 200-500

m, Correa ct al 1861 (PMA); Croat 22853 (US), 33739 (MO); Dressier 4300 (MO, PMA),
4581 (PMA); Fokom ct al 1460 (US); Kennedy ct al 2443 (US); Licsncr 1165, 1316 (both

US); Mori ct al 4612 (MO, US); Mo/7 6 Kallunki 5105 (MO, US); Nee 6 Tyson 10951

(MO); Sko^r b Folsom 4164 (US), 4177 (E, MO, P, US).

40. Columnca purpurata Ilanst., Linnaea 34: 386. 1865. syntypes: Costa

Rica, Wcndland 54S; Warszeicicz 242; Valcntini (none seen).

C. cinnaharina Morton & Raymond, Baileya 18: 7. 1972. type: Cultivated in the Montreal

Botanical Garden, ace. no. 1716-65, orij^inally collected along Rio Llano Sucio, Volcan,

Prov. Chiriciui, Panama, by 11. P. Butcher, Raymond (US, holotype; MTJB, isotype).

Suifriitescent herbs or shrubs^ terrestrial and epipliytie; stems to 2 ni tall,

5-10 mm in diam., yellowish hirsnte. Leaves of a pair strongly unequal, the

larger in a pair oblanceolate, 15.5-32.6 em long and 5.4-10.7 cm wide, the apex

acuminate, oblique at the base, serrate, above green, hirsute, the hairs transparent

but reddish towards the leaf margins, 5-9 celled, below green, hirsute, the hairs

transparent, 5-7 celled, more numerous on the veins, also 2-3 celled white

appressed hairs; petioles 4-18 mm long; smaller leaves ovate, 1.2-5.0 cm long

and 0,4-1.9 cm wide, long acuminate, oblique at the base, green, transparent

hirsute. Flowers congested with many in each axil; bracts lanceolate, 1.2-.3.6

cm long, subulate toothed, acuminate, orange, scarlet or greenish, reddish hirsute;

pedicels 2-5 mm long, reddish hirsute; calyx lobes lanceolate, 1.7-3.2 cm long,

acunu'nate to obtuse, 3-6 toothed, the teeth 2-5 mm long, orange to scarlet,

reddish hirsute; corollas yellow or red striped, tubular, 2.4-2.7 cm long, ca. 4

mm in diam. above the base, becoming about 7 mm in diam., sHghtly contracted

at the throat, the outside reddish to golden hirsute, the lobes subregular, erect, ca.

3 mm long; filaments glabrous below, slightly hairy above, the anthers included;

ovary pilose, the style glabrous, the stigma shortly bilobed. Fruits Porange,

ca. 1.8 cm long and 1.0 cm in diam. Chromosomes 2n = 18 (Morley, 1967).

The differences between C. purpurata and C. cinnaharina are of bract and

sepal length and color and do not warrant taxonomic recognition. Some Pana-

manian specimens of purpurata have red sepals which are ca. 1.9 cm long, and

there seems to be variation of intensity of pigmentation of bracts and sepals.

This species is probably closely related to C. sanguinea (Pers.) Ilanst. from

northern South America and the West Indies.

Columned purpurata is known from Costa Rica and from the proxinces of



1978] SKOG—FLORA OF PAXAMA (Family 175. Gcsneriaccae)
gg]^

Bocas del Toro, Chiriqui, Colon, Darien, Panama, and the Canal Zone in Panama.
In Darien the species is known as "jenerasia."

BOCAS DEL TORO: Rio Teribe, between Quebrada Treglo and Puerto Palenque, 300-350 m,
Kirkbride ir Duke 534 (MO, REED, SCZ). canal zone: 5 mi E of Ferry Thatcher bridge near
mangrove swamp, Lazor 3309 (FSU). Rio Mendosa, V2 km upstream from Pipeline Road
bridge 8 km NW of Gamboa, 100 m. Nee 10440 (MO, US). Barro Colorado Island, Standletj
31393 (US). CHimQui: Rio Llano Sucio, Volcan, 750 ft, Butcher (US), colon: Santa Rita
Ridge Road, 3 km beyond hydrographic station, Croat 34343 (MO), darien: Trail between
Pinogana and Yavisa, 15 m, Allen 285 (MO). La Boca de Pirre, Bristan 1287 (MO). El Rio
Yape, Bristan 1387 (MO). Gold mine at Cana, 500-600 m, Croat 37621 (MO). Rio Pirre 2.5
mi above El Real, Duke 5073 (MO, US). 10 mi S of EI Real on Rio Pirre, Duke 5456 (MO).
Between Upper Rio Membrillo and Camp 7 on the c<mstruction road to San Bias, 100-800 m,
Duke 10882 (MO), 10889 (MO, REED). Premontane rain forest, foothills of Cerro Cuasi, head-
waters of Rio Cuasi, Duke 15643 (US). Valley between Cerro Pirre and next most southerly peak,
Folsom 4413 (MO), Rio Pirre 10 mi S of El Real near Dos Bocas, Foster ir Lowenhach 2267
(F, MO, PMA, US). Trail from Pucuro to Cerro Mali, La Laguna, ridge between Pucuro and
Tapalisa Rivers, 820-840 m, Gentry & Mori 13554 (F, MO, PMA). Top of Cerro Mali, Gentry
ir Mori 13650 (MO, PMA). Cerro Tacarcuna summit camp 1550-1650 m, Gentry ir Mori
14066 (MO). Manene to mouth of Rio Cuasi, Kirkbride 6 Bristan 1428 (MO, NY, REED).
Premontane rain forest, 0-2 mi E of Tres Bocas along the shortest headwater of Rio Cuasi,
Kirkbride ir Duke 1151 (MO, NY, REED), 1187, 1209 (both MO). Cana, 1750 ft, Stern et al
466 (GH, MO, US, US). Cana-Cuasi Trail, (Camp 1) Chepigana District, Terry ^ Terry 1418
(F, MO). Paca, Williams 802 (NY, NY, US). Panama: Cerro Campana, 850 m, Busey 851
(MO, NY, US); Croat 14730 (MO); D'Arcy 6 Dressier 5492 (F, MO); Dressier 5293 (PMA);
Gentry 4920 (MO, SCZ); Kennedy et al 2051 (MO); Lewis et al 1952 (MO). Gorgas Me-
morial Labs yellow fever research camp ca. 25 km NE of Cerro Azul on Rio Piedras, Mori ir

Kallunki 3300 (MO). Cerro Campana, 825-1000 m. Nee ir Stockwell 11603 (MO); Porter et

al 4158 (MO), 4221 (MO), 4277, 4872 (both MO, PMA); Skog et al 4149 (E, MO, P,
PMA, US); Smith ir Smith 3360 (US), without locality: Duke 6134 (MO, NY). Hayes
955 (NY). Isthmus of Panama, Hayes (GH).

41. Columnea rubida (Morton) Morton, Baileya 7: 58. 1959.

Alloplectus rubidus Morton, Ann. Missouri Bot. Card. 24: 204. 1937. type: Panama,
Seibert 141 (US, holotype; MO, isotype).

Pentadenia rubida (Morton) Wiehl., Selbyana 2: 122. 1977.

Suffrutcscent herbs, epiphytic; stems 6 mm in diam., appressed pilose. Leaves
of a pair subequal, ovate, 10.9-14.5 cm long and 5.4-6.6 cm wide, acute, de-

current at the base, serrate denticulate, above reddish, densely pilose, the hairs

reddish, 5-6 celled, also 2-3 celled white adpressed hairs, below reddish, strigose,

the hairs brownish, 5-6 celled, especially numerous on the veins, also 2-3 celled

white hairs especially on lamina; petioles 1.2-1.7 cm long. Flowers solitary;

bracts ca. 3 mm long, narrow, reddish hairy, the pedicels 2.3-2.6 cm long, reddish

pilose; calyx lobes lanceolate, ca. 1.6 cm long, the apex acuminate, the margins
serrate, serrations 3-4, red, long pilose; corolla yellow, funnelform but a little

swollen, ca. 3.2 cm long, ca. 5 mm in diam. above the base, becoming ca. 10 mm,
contracted at the throat, externally pilose, the lobes subregular, rounded, erect,

ca. 5 mm long; filaments slightly hairy, the anthers included; disc glands 5;

ovary pilose, the style glabrous, the stigma stomatomorphic. Fruits not seen.

This species is known only from Panama, from cloud forests in the province

of Chiriqui.

CHimQui: Southwestern slope of Volcan Barii, 5000 ft. Butcher (US). Valley of the upper
Rio Chiriqui Viejo, Monte Lirio, 1300-1500 m, Seibert 141 (MO, US).
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42. Columnea rubra Morton, Ann. Missouri Bot. Card. 29: 52. 1942. type:

Panama, Allen 2469 (US).

Suffrutescent herbs or small alinihs, epiphytic; stems to 0.75 m tall, 5-9 mm
in diam., reddish appressed pilose when young. Leaves of a pair unequal, the

larger leaf narrowly oblong to oblanceolate, 12.6-14.5 cm long and 2.9-3.8 cm

wide, the apex acute, rounded at the base, subentire, above green, glabrous,

pink to claret colored beneath, strigose, the hairs brown or red, 4-7 celled, also

2-3 3-5

1.0 cm long, soon deciduous, acuminate, green above, red beneath. Flowers

several in each axil; bracts linear, 4-5 mm long, red, strigose; pedicels 7-11 mm
long, red, strigose; calyx lobes lanceolate, 1.4-1.7(2.5) cm long, acuminate,

4-6 toothed, the teeth less than 1 mm long, green or red, the corollas yellow or

with maroon to black stripes, funnelform but strongly zygomorphic, 4.5-6.0 cm

long, ca. 2 mm in diam. above the base, becoming ca. 7 mm in diam. at the

throat, outside pilose tomentose, the lobed portion of the corolla ca. 2.3 cm long,

the lobes strongly unequal, the posterior pair connate, apiculate at the apex,

ca. 1.3 cm long, the anterior lobe 1.5 cm long, reflexed, the filaments yellow,

glabrous, the anthers exserted; ovary sericeous, the style glandular pilose, yellow,

the stigma stomatomorphic. Fruits not seen.

Columnea rubra is known only from Panamd, from the provinces of Code,

Panama, and Veraguas. The population from Veraguas is unusual in having

calyx lobes to 2.5 cm long, but in other characters the population belongs in

C. rubra.

cocle: Trail to Las Minas N of EI Valle de Anton, 1000 m, Allen 2469 (US). EI Valle de

Anton, 1000 m, Allen 3411 (DBN, MO, US). Ceno Pajita, hills N of El Valle de Anton, 1000-

1200 m, Allen ir Allen 4183 (MO, US). Cerro Pilon N of EI Valle de Anton, Dressier 5312

(PMA). Summit 7 km N of El Copi', Alto Calvaiio, 700-850 ni, Folsom 4162 (MO), panama:

Ceno Campana, Croat 14797 (MO); Dressier 5314 (PMA); 800-1000 m. Gentry 4949 (MO);
800 m, Skog et al 4146 (MO, PMA, US), veraguas: 6.4 km outside of Santa Ee on road

headed toward the cordillera, Folsom 2958 (MO, US).

43. Columnea sanguinolenta (Klotzsch ex Oerst.) Hanst., Linnaea 34: 389.

1865.

tfiT T f^

atcnanthus sangtti7^olentus Klotzsch ex Oerst., Cent. Cesn. 49. 1858. type: "Veiagua,

Pananui, Warsccwicz (B, not seen).

S. aquarrosus Klotzsch ex Oerst., Cent. Cesn. 49. 1858. type: "Veragua," Panama, Warsccwicz

(B, not seen).

Columnea costariccnsis Knntze, Rev. Gen. 2: 471. 1891. type: Puerto Linion, Costa Rica,

Kiu^tze (NY).
Crantzia costariccnsis (Kuntze) Fritsch, Nat. Pflanzenfam. 4(3B): 168. 1894.

Ortholoma san^ninolenttim (Klotzsch ex Oerst.) Wiehl., Phytologia 27: 323. 1973.

Trichantha sanguinolenta (Klotzsch ex Oerst.) Wiehl., Selbyana 1: 35. 1975.

Suffrutescent herhs or shrubs, epipliytic or terrestrial; stems to 3 m long, 3-5

mm or more in diam., densely strigose near the tip. Leaves of a pair unequal,

the larger leaf lanceolate to oblanceolate, 8.5-14.3 cm long and 2.5-4.4 cm wide,

the apex acuminate, rounded or ol^lique at the base, serrvilate or entire, above

green, glabrous, red spotted beneath (often two spots), strigose, hairs trans-
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parent, 3-9 celled, more numerous on the veins, also 2-3 celled white adpressed

hairs; petioles 2-5 mm long; smaller leaves lanceolate, 0.7-2.3 cm long and 2-7

mm wide, acuminate, oblique at the base, green. Flowers solitary or paired;

bracts lanceolate, 3-8 mm long, entire, acute, glabrous above but strigose

beneath, the pedicels 1.8-4.4 cm long, transparent or reddish hirsute; calyx lobes

pectinate, 2.3-3.0 cm long, 8-9 toothed, the teeth 4-8 mm long, green or reddish,

reddish hirsute; corollas scarlet, ventricose, 3.8-4.4 cm long, ca. 4 mm in diam.

above base, becoming ca. 1.3 cm in diam., contracted at the throat to ca. 8 mm in

diam., externally sparsely reddish pilose, internally glabrous, the lobes slightly

unequal, the posterior pair partly connate, the remainder spreading and 5-6

mm long; filaments papillose below, the anthers included; ovary sericeous, the

style glandular above, the stigma bilobed. Fruits about 1.0 cm in diam.

This species is known from Costa Rica and Panama.

BOCAS DEL TORO: ChangTiinola Valley, Dunlap 449 (US). N of Rio Teri])e, across from

Quebrada Huron behind Chiefs House, 90-270 m, Kirkhride ir Dtike 567A (F, MO, SCZ).

Duwebdulup Peak, N of Rio Teribe across from Quebrada Huron, 300-900 ft, Kirkhride ir

Duke 367B (MO, NY, REED). Punta Rovalo to Rovalo River, Seihert 1562 (MO, US). Water

Valley, Wedel 942 (MO, US). Chiriqui Lagoon, Wedel 1032 (US). Water Valley, Chiriqui

Lagoon, Wedel 1513 (MO). Fish Creek Mountains, Chiriqui Lagoon, Wedel 2310 (GH, MO,
US), 2325 (MO, US).

44. Columnea segregata Morley, Ann. Missouri Bot. Gard. 60; 459. 1973.

type: Panama, Dressier (US).

rpl

Leaves of a pair unequal, the larger leaf lanceolate, 11.3-13.6 cm long and ca.

3.5 cm wide, abruptly acuminate at the apex, oblique at the base, serrulate crenu-

late, above green, glabrous, red spotted, blotched or concolorous red purple

beneath, sericeous strigose, the hairs transparent, 4-5 celled, more numerous

especially on the veins, also 2-3 celled transparent appresscd; petioles 2-5 mm
long; smaller leaves lanceolate, 1.2-1.8 cm long and ca, 5 mm wide, acuminate,

serrate, green above and beneath. Flowers solitary; bracts lanceolate, 6-8 mm
long, sericeous strigose; pedicels ca. 2.3 cm long; calyx lobes pectinate, ca. 2 cm

long, 6-7 toothed, the teeth linear to 6 mm long, reddish, reddish pilose; corollas

yellow with reddish lobes, funnelforni, ca. 2.0 cm long, ca. 3 mm in diam. above

the base, becoming ca. 5 mm in diam. at the throat, the outside red pilose, the

lobed portion 2-3 mm long, the lobes slightly unequal, the lobes spreading,

rounded; filaments not seen, the anthers included; disc gland not seen; ovary

j)ilose, the style glandular papillose, the stigma stomatomorphic. Fruits ca. 7

mm in diam. (immature).

Columnea segregata is known in Panama from the province of Chiriqui, and

from Costa Rica.

Butcher (in schcd.) states the corollas arc about 5 cm long, but this is

possibly in confusion with species in sect. Pterygt loma

chiriqui: Near Buenavista, Rio Esearria, 1500 ft. Butcher s.n. (US). Buenavista, Butcher

s,n, (US). Near Buenavista, S of El Hato del Volcan, Dressier s,n. (US).
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45, Columnea serrata (Klotzsch ex Oerst.) Hanst, Linnaca 34: 390. 1865.

Stetunithus serrattts Klotzsch ex Oerst., Cent. Gesn. 49. 1858. type: "Veragua," Warscetcicz

19 (not seen).

OrthohwM scrratum (Klotzsch ex Oerst.) Wiehl, Phytologia 27: 323. 1973.

Trichantha serrata (Klotzsch ex Oerst.) Wiehl., Selbyana 1: 35. 1975.

Suffrutescent herbs, epiphytic; stems 2-3 mm in diam., reddish hirsute

villous at the apex. Leaves of a pair unequal, the larger leaf lanceolate to ob-

lanceolate, 7.5-10.5 cm long and 1.5-2.5 cm wide, the apex acuminate, rounded

or acuminate at the base, remotely denticulate to entire, green and glabrous

above, below green and sericeous strigose, the hairs transparent 3-9 celled,

more numerous on the veins; petioles 2-5 mm long; smaller leaves lanceolate,

to ca. 1.0 cm long, green. Flowers solitary, the bracts linear, ca. 3 mm long,

entire, hirsute; pedicels ca. 3 cm long, reddish hirsute; calyx lobes pectinate, ca.

2.0 cm long, 8-9 toothed, the teeth to ca. 6 mm long, reddish, reddish hirsute;

corollas scarlet, ventricose, ca. 3.7 cm long, ca. 3 mm in diam. above the base,

becoming ca. 10 mm in diam. in the middle and contracted to 6 mm at the

throat, the outside reddish pilose, the lobes slightly unequal, the posterior pair

3 mm long, others ca. 5 mm long; filaments not seen, the anthers included;

ovary pilose.

The type was destroyed in Berlin. The above description was prepared from

Pittier 16010 (BM) from Costa Rica and by adaptation from the original proto-

loguc.

46. Columnea silvarum Morton, Ann. Missouri Bot. Card. 29: 53. 1942. type:

Panama, Terry 6 Terry 1566 (F, holotype).

Dalhcrgaria silvarum (Morton) Wiehl., Phytologia 27: 319. 1973.

Suffrutescent herbs or shrubs, epiphytic; stems ca. 1 m long, 4-6 mm in

diam., densely red hirsute. Leaves of a pair unequal; larger blade oblong,

9.5-18.0 cm long and 3.7-5.6 cm wide, the apex abruptly acuminate, strongly

oblique at the base, serrulate, above green, pilose, the hairs transparent and reddish,

3-6 celled, below green, hirsute, transparent but reddish near leaf margins, 5-7

celled, more numerous especially on the veins, also 2-3 celled appressed hairs;

petioles 1-5 mm long; smaller leaves lanceolate, 1.0-1.4 cm long and 2-4 mm
wide, acuminate at the apex, oblique at the base, green. Floicers in clusters

of 2-5; bracts 5-9 mm long, entire, acuminate, red hirsute; pedicels 2.0-2.7 cm
long, red hirsute; calyx lobes linear, 2.6-3.1 cm long, long acuminate, 2-4

toothed, the teeth 2 mm long, green or reddish, red hirsute; corollas yellow with

red spots between the sinuses of the lobes, funnelform but a little swollen,

3.9-4.8 cm long, ca. 4 mm in diam. above the base, becoming ca. 10 mm in diam.,

externally pilose with transparent hairs, internally glabrous, the lobes subequal,

spreading, 6-8 mm long; filaments glabrous, the anthers slightly exsertcd; style

yellow, glabrous, the stigma stomatomorphic. Fruits 9 mm long and 6 mm in

diam., green when innnature.

Tliis species is known only in Panama from the province of Darien.
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DAiuEN: Elfin forest, Ccrro Campamiento S of Ccrro Pirre, Duke 15727 (US). Cerro
Pirre, Folsom 4389A (MO, US). 0.2 mi E of Tres Bocas along shortest headwater of Rio Cuasi,

Kirkhride 6- Duke 1163 (MO, NY, REED). Cuasi-Cana trail between Cerro Campamiento and
La Escalera to "Paramo," E of Tres Bocas, Kirkhride ir Duke 1317 (MO, NY, REED). Slopes

of Cerro Pirre, 700-950 m, Mori ir Kallunki 5498 (MO, US). Cana-Ciiasi trail, Terry 1499
(GH, MO). Crest Cana-Cuasi trail, Chepigana District, 5000 ft, Terry 6- Terry 1566 (F).

47. Columnea tenuis Klotzsch ex Oerst., Cent. Gesn, 63. 1858. t\^pe: ''Vera-

gua/' Warscewicz (not seen).

C. ohliqua Morton, Ann. Missouri Bot. Card. 29: 49. 1942. type: Panama, Woodson h-

Schery 607 (US, holotype; GH, MO, isotypcs).

Suffrutescent herbs or small shrubs, terrestrial and epiphytic; stems 1.5-3 mm
in diam., strigose when young. Leaves of a pair equal, ovate lanceolate, 1.5-3.3

cm long and 4-10 mm wide, the apex long acuminate, more or less oblique or

rounded at the base, entire, succulent, above green, glabrous, paler green

or reddish beneath, strigose, the hairs transparent, or brownish on the veins

only, 4-7 celled, the veins more or less red, also 2-3 celled white adpressed hairs;

petioles absent or to 2 mm long. Flowers soHtary; bracts linear, 2-7 mm long;

pedicels 6-12 mm long, reddish strigose; calyx lobes ovate lanceolate, 1.1-1.7

cm long, long acuminate, entire to 3 toothed, teeth to 1 mm long, green with

red streaks or red, strigose; corolla scarlet or orange with or without yellow areas

at the base of the tube or from sinuses of anterior lip, funnelform but strongly

zygomorphic, 6,0-7.1 cm long, ca. 4 mm in diam. above base, becoming ca. 11

mm in diam. at the throat, the outside red pilose, the lobed portion of the corolla

3.2-3.7 cm long, the lobes strongly unequal, the posterior pair connate, truncate

at tlie apex, 2.0-2.4 cm long, the anterior lobe 1.6-1.9 cm long, reflexed; filaments

reddish, glabrous, the anthers exsertcd; ovary sericeous, the style reddish, pilose

glandular, the stigma bilobed. Fruit globose, 1.0 cm in diam., 1.4 cm long, white.

This species is known only from Panama, from the provinces of Bocas del

Toro and Chiriqui.

BOCAS DEL toro: Robalo Trail, N slopes of Cerro Horqueta, 6000-7000 ft, Allen 4935,

4971 (both MO, US), chiiuqui: W slopes of Cerro Horqueta, Bajo Mono-Robalo Trail, 5000-
7000 ft, Allen 4820 (MO, US). Cerro Horqueta, 7000 ft, Blum ir Dwtjer 2631 (DUKE, MO,
SCZ). Ccrro Otoe ca. 15-20 km N of San Felix, 3000 ft, Bort 27 (MO). Bajo Chorro, upper
Rio Caldera, 6300 ft. Butcher (US). La Popa above Boquete, 1500-2500 m, D'Arcy 10868
(MO, US). Bajo Chorro, Boquete District, 6000 ft, Davidson 257 (GH, MO, US). Camp
Homitos, Fortuna clam site, 82°10'W, 8°44'N, 1000-1100 m. Dressier 5515 (PMA). Cerro

Homitos, NE of Cualaca, 1600 m, Dressier 5532 (PMA). San Ramon, NW of Boquete, 1700 m,
Dressier 5538 (PMA). Above Boquete, 1650-1800 m, Dressier ir Williams 4003 (PMA). NW
of Boquete, Cerro Horqueta, 4500-5800 ft, Dwyer et al. 442 (CH, MO); Dwyer ir Haijden
7717 (CH, MO); Dwyer ir Lallathin 8742 (MO). Cerro Colorado, 1500 m, Folsom & Collins

1766 (MO, US). Cerro Horqueta, 6500 ft, Hagen ir Hagen 2132, 2163 (both NY, US). S

slope of Sierra del Boquete, 4400 ft, Maurice 855 (US). Between the Rio Ladrillo and Los
Siguas Camp S slope of Cerro Horqueta, 1200-1700 m, Maxon 5407 (US). Upper Caldera

River, near "Camp 1," Holcomb's trail above El Boquete, 1450-1650 m, Maxon 5573 (US).
Rocky fjuebrada N of San Felix, 37.2 km by road from tlie Panamerican Highway, Mori ir

Kallunki 6004 (MO, US). Cuesta de Las Palmas, S slope of Cerro de la Horqueta, Jasmine Hill,

to 200 m above Los Siguas, 1700-2100 m, Pittier 3186 (US). NE of Boquete 5 km, 1700-1800
m, S/cog et al. 4034 (MO, US), 4044, 4049 (both US), 4051 (MO, PMA, US), 4052,

(US), 4053 (MO, US), 4054 (E, MO, P, US). Bajo Chorro near Rio Caldera, 1900 m,
Skog et al. 4059 (MO, US), 4071 (US). Bajo Chorro near Rio Caldera, 1900 m, Skog 6 D'Arcy
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NW4101 (US). Forested slopes above the village of San Rainon near Bajo Mono, 4 mi

Boquete, 6000 ft, WiJhnr et ah 13536 (DUKE). Above the Rio Caldera beyond Bajo Mono,

1800 m, Wilhur ct al 11062 (DUKE). Bajo Chorro, 1900 m, Woodson ^ Schery 607 (Gil,

MO, US), 677 (MO, US).

48. Columnea tiilae Urban, Syinb. Aiitill. 1; 409. 1899. lectotyi'e: Puerto

Rico, Bertero 285 (not seen).

48a. Columnea tulae Urban var. tomentulosa (Morton) Morley, Proc. Roy.

Irisli Acad. 74(B) 24: 438. 1974.

C. tomcntosa Oerst., Cent. Gesn. 64. 1858, not C. tomcntosa Roxb. type: San Juan, Nica-

ragua, Oersted 9293 (C, isotypc).

C. tomcuttdosa Morton, Publ. Field Mus. Nat. Hist., Bot. Ser. 18: 1169. 1938. Based on
Columnea tomentosa Oerst.

C. tomcnixdosa Morton var. tuhie (Urban) Morley, Ann. Missouri Bot. Gard. 60: 456. 1973,

illegitimate name.

Siiffriitescent herbs, epiphytic; stems 2-3 mm in diam., pale or dark brown

tomontose. Leaves of a pair equal; blades elliptic to ovate elliptic, 1.5-2.8 cm
long and 6-15 mm wide, fleshy, acute, decurrent at the base, entire, above green,

tomentose, the hairs transparent, 3-4 celled, below green, tomentose, the hairs

transparent, 4-7 celled, more pronounced on the veins, also 2-3 celled white

appressed hairs, sometimes sparse; petioles 1-4 mm long. Flowers solitary or

in 2s; bracts lanceolate, 3-5 mm long, tomentose; pedicels 8-13 mm long, red,

creamy or reddish tomentose sericeous; calyx lobes ovate, 7.5-10 mm long,

acuminate, more or less toothed, tlie teeth 4-6, to 2 mm long, green tinged with

red, sericeous especially on the midribs; corolla red or orange sometimes with

yellow running from the sinuses of the anterior lobe to the base of the corolla,

funnelform but strongly zygomorphic, 4.0-4.7 cm long, ca, 2 mm in diam. above

the base, becoming ca. 5 mm in diam. at the throat, externally reddish pilose,

the lobcd portion of the corolla 1.5-2.2 cm long, the lobes strongly unequal, the

posterior pair coimate, obtuse at the apex, 9-12 mm long, the anterior lobe 7-9

mm long, reflexed; filaments reddish, glabrous, the anthers exserted; ovary

puberulous, the style yellow or reddish, pilose glandular, the stigma bilobed.

Fruits white.

Colwunea tulae var. tomentulosa is knowni from Nicaragua, Cvosta Kica, and

Panamd; var. tulae occurs on Puerto Rico and Hispaniola. The Panama col-

lections are all from the province of Bocas del Toro.

boc;as uEi. TOiu): Cricamola Valley, region of Almirante, Cooper 206 (NY). Rio Teribe
between Quebradu Huron and Quebrada Schlunjik, Kirkhride ir Duke 455 (MO, MO, NY,
REED, SCZ). Chiriqui Lagoon, valley of tlie Biarra river, Seihert 1538 (US). Isla Col6n,

Wedel 38 (Gil, MO), 59, 85 (both MO). Without other locality, Wedel 240, 324A, 483 (all

MO). Fish Creek Hills, Chiriqui Lagoon, Wedel 2410 (GH, MO). Isla Colon, Wedel 2841,
2869 (both MO, US). Big Bight, Chiriqui Lagoon, Wedel 2883 (MO, US). Rio Cricamola, be-
tween Finca St. Louis and Konkintoe, 10^0 m, Woodsoii et al 1876 (MO, NA, NY, US).

49. Columnea vlttata (Wiehl.) L. Skog, comb. nov.

Dalbergaria vittata Wiehl, Selbyana 2: 104, pi 30D, 1977. type: Cultivated, Marie Selby

Botanical Gardens, from plants collected in Prov. Chiriqui, Panama, Wiehler 77118 (SEL,
holotype, not available for study).
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Epiphytic herbs or suhshruhs; stems erect, ascending or spreading, to 1.3 m
long, 0.9-1.3 cm in diam., green, hirsute with reddish hairs. Leaves unequal in

a pair; larger leaf oblanceolate, 15-18 cm long, 6.0-7.5 cm wide, the apex

acuminate, the base oblique, obscurely serrate dentate, above bluish green

and pilose with reddish hairs, below light green, pilose; petiole 0.7-1.0 cm long,

red hirsute; smaller leaf, 2.0^.5 cm long, 0.8-2.3 cm wide. Inflorescences axillary

reduced cymes, 4-8 flowers, the peduncle to 1 mm long; bracts lanceolate,

1.3-2.3 cm long, 0.3-0.5 cm wide, entire; pedicels 1.8-3.2 cm long, green, hirsute

with reddish hairs. Flowers with the calyx lobes narrowly lanceolate, ca. 3 cm
long, the apex acuminate subulate, sparsely long toothed, green with glandular

reddish hairs; corolla yellow with red stripes, the tube spurred at the base, ca, 3.6

cm long, outside puberulous toward the base, pilose above, the inside glabrous,

the lobes of the limb rounded acute, ca. 3 mm long; stamens included, the fila-

ments 3.1 cm long, adnate to the corolla tube base for ca. 1 mm, sericeous near

the base, glabrous above; disc reduced to a bilobed posterior white glabrous

gland; ovary ridged longitudinally, glabrous but sericeous along the ridges, the

style 3 cm long, glabrous, the stigma stomatomorphic. Berry oblong, acute,

yellow but red spotted, sparsely sc^riceous; seeds oblong, ca. 1.5 mm long, striate,

tawny.

The above description is adapted from the type description as no specimens

attributable to the species have been seen.

50. Columnea zebrina Raymond, Baileya 14: 11. 1966. Based on C tigrina

Raymond.

C. tigrina Raymond, Mem. Jard. Bot. Montreal 57: 6. 1965, not C. tigrina (Karst.) Kuntze.

type; Cult. Montreal Botanical Garden 2762-59, from an unknown locality in Panama,

Ratjmond (MTJB, not seen).

Suffrutescent herbs or shrubs, epiphytic; stems 5-7 mm in diam., transparent

appressed pilose when young. Leaves of a pair strongly unequal; larger blade in

a pair oblanceolate, 13.5-11.8 cm long and 4.3-3.5 cm wide, the ajpex acute,

oblique at the base, subentire, above green, glabrous, below green and suffused

claret near the tip, sericeous, the hairs transparent to reddish, 5-7 celled, more

numerous especially on the veins, redder near the leaf margins, also few 2-3

celled transparent appressed hairs; petioles 3 mm long; smaller leaves not seen.

Flowers several to each axil; bracts lanceolate, 5-8 mm long, pale brown

sericeous; pedicels 12-13 mm long, pale brown sericeous; calyx lobes ovate,

1.2-2.2 cm long, acute, serrulate and 1-2 toothed, the teeth to 1 mm long,

greenish yellow, sometimes with reddish tii)s; corollas yellow or reddish with

dark red stripes down the centers of the lobes and continuing to the base of the

corolla tube, funnelform but strongly zygomorphic, ca. 5.8 cm long, ca. 4 mm
in diam. above the base, becoming ca. 10 mm in diam. at the throat, reddish

pilose outside, the lobed portion of the corolla ca. 2.5 cm long, the lobes strongly

unequal, the posterior pair connate, truncate at the apex, ca. 1.1 cm long, the

anterior lobe 1.5-2.0 cm long, spreading; filaments yellow, pilose, the anthers

exserted, ca. 2 mm long and 1 mm wide; ovary sericeous, the style glandular
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pilose, yellow, the stigma bilobed. Fruits wliite. Chromosomes 2n = 18 (Lee,

1967).

This species is known only from Panama.

cocle: 2 mi N of Ceno Pilon, 900 m, Licsner 735 (MO), colon: ENE of Agua Clara
rain gauge, Santa Rita lumber road. Dressier 5295 (PMA). Rio Fato, 10-100 m, Fiiticr 3890
(US), daiuen; Cvyvo Canipamiento S of Cerro Pirrc, Duke 15590, 15696A (both US). Sum-
mit of Cerro Pine, 1000-1400 m, Gentry 6 Clewell 7089 (MO). Manene to mouth of Rio
Cuasi, Kirkhride 6 Bristaji 1478 (MO, NY, REED). 0-2 mi E of Tres Bocas along the shortest

headwater of Rio Cuasi, Kirkhride ir Duke 1166 (MO, NY, REED), paxama: Road from El
Llano to Carti-Tupile, 12-19 km above Panamerican Highway, 200-500 m, Croat 22844 ( MO,
NA, NY); Dressier 4280 (MO, PMA), Dressier 4559 (PMA); Mori & Kallunki 6369 (MO);
Mori et ah 4604 (MO, US), Mori et al 4167 (MO); Nee 10498 (MO, US); Nee 6 Dressier
9385 (MO, US); Skog 6 Folsom 4172 (MO, US); Wilbur 6 Luteyn 19506 (DUKE).

8. CREMOSPERMA*

Cremosperma Benth., PI. Hartw. 234. 1846. type: C. hirsutissimum Benth.

(*hirsutissima').

Terrestrial or epiphytic perennial herbs; stems soft woody, short, erect, ascend-

ing or repent, pnbescent. Leaves opposite or rarely whorled, equal to strongly

unequal in a pair, lanceolate, elliptic to ovate or orbiculate, green, pubescent,

the veins often prominent; petioles usually present. Inflorescences racemose,

cymose or capitate, usually extended beyond the leaves; peduncles short or elon-

gated; bracts lacking; pedicels usually short. Flowers small; calyx with a cylindric

or turbinate, often 10-costatc tube, the lobes 5, short, erect, entire, pubescent;

corolla yellow or white to reddish, occasionally spotted, the tube more or less

erect in the calyx, cylindric to funnelform, the limb 5-lobed, spreading to pa-

tent; stamens 4, included, in 2 pairs, the filaments adnate up to the middle of the

corolla tube, staminode lacking; disc annular or semiannular; ovary superior.

Capsule subglobose, membranous, dehiscing irregularly; seeds numerous, al-

buminous (fide Bentham).

Cremospernui occurs from Panama south to Ecuador and includes 15 to 20

species of low growing, soft woody herbs. They are recognizable by the small

congested flowers atop a usually elongate peduncle. Two species are known
from Panama. One here noted as Cremosperma sp. A has been annotated by

Wichler and will presumably soon be published.

The name Cremosperma probably refers to the albuminous seeds noted by

Bentham.

Literature:

Morton, C. V. 1935. The genus Cremosperma. J. Wash. Acad. Sci. 25: 283
291.

. 1938. Notes on Cremosperma.
J. Wash. Acad. Sci. 28: 348-349.

See Cremosperma oeeidentale Wiehl., Selbyana 5: 74, 1978.
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. 1944. Studies of tropical American plants: A revision of Cremo-

sperma. Contr. U.S. Natl Herb. 29(1): 31-35.

a. Leaves strongly unequal in a pair, the larger leaf ca. 6 X the length of the smaller, not

furrowed above along the veins; inflorescences on very short peduncles not exceeding

the leaves 2. C. sp. A
aa. Leaves nearly equal in a pair, the larger leaf seldom more than 2 X tlie length of

smaller, furrowed above along die veins; inflorescences on elongate peduncles exceed-

ing tlie leaves ._ _— L C. maculatiim

1. Cremosperma maculatum 1978. type: Panama,

MO. isotvoe).

—

Fig. 14.

Herbs, either terrestrial or epiphytic in the moss layer on tree trunks; stems

somewhat stoloniferous with upright branches 10 (-20) cm tall, slender, 1-2 mm
in diam., green villous to sericeous. Leaves subequal in a pair, ovate or elliptic,

1.2-2.8 cm long, 0.6-1.4 cm wide, membranous, the apex acute, the base acute

to cuneate, serrate, above dark bluish green, the midveins rarely silvery, bullate,

furrowed along the impressed veins, long pilose between the veins, below lighter

green, apprcssed pilose along the prominent veins; petioles 2-9 mm long, pilose.

Inflorescences from the upper axils but appearing terminal, exceeding the leaves,

shortly cymose racemose, 4-7 flowers; peduncles slender, erect, 1.5-2.3 cm long,

ca. 1 mm in diam., green, long pilose; pedicels 1-4 mm long, green, densely pilose.

Flowers small; calyx tube obconic to turbinate, ca. 2 mm long and wide, green,

pilose to sericeous, 10-costate, the lobes ovate triangular, 1 mm long and wide,

green outside, pilose, inside glabrovis; corollas white with purple spots or pink

in the throat on the lower side, the tube funnelform, 0.7-1.2 cm long, ca. 1.5 mm in

diam. at the base, ampliate above, to ca. 3 mm in diam. at the throat, outside

pilose to villous, inside glandular pubescent, the hmb bilabiate, the lobes obovate,

the upper lobes 3 mm long, 1.5 mm wide, the lateral and the basal lobes 4 mm
long, 2 mm wide, crenulate; filaments adnate to the corolla tube for ca. 8 mm
above the base, curved, reddish, glabrous, the anthers broader than long, ca. 0.5

mm long, ca. 0.75 mm wide, coherent; disc annular, 1 mm high, shallowly lobed,

reddish; ovary ovoid, 2 mm long, glabrous, the style 1 cm long, glabrous, the

stigma stomatomorphic. Mature fruit and seeds not seen.

Cremosperma maculatum is known only trom the province ot Chiriqui in the

region of Cerro Colorado at about 1,500 m. Plants grow in the thick wet humus

or moss near the bases of trees or slopes and on trees where the mosses or other

epiphytes produce a thick mat.

This species resembles Cremosperma congruens Morton from Colombia in

form

single gland.

CHiRiQui: Above San Felix along mining road 18-27 mi off of Panamerican Highway,
1200-1500 m, Croat 33071 (MO). Cerro Colorado, along mining road 31.6 km beyond bridge

over Rio San Felix, 1690 m, Croat 37138 (MO). Cerro Colorado, 1500 m, Folsom ir Collins

i 757 (US); Folsotn et al 4730 (MO, US). N of San Felix at Chiriqui-Bocas del Toro border,

on Cerro Colorado copper mine road along continental divide, 5000-5500 ft, Mori 6- Kalhmki

5828 (MO, US).
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FiGuiiE 14. Cremospcrma maculattnn L. Skog. Habit (xi^). [After Mori ir Kallunki
5828 (MO).]
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2. Cremosperma species A. H:

Terrestrial or epiphytic herbs; stems seemingly stolonifcrous and rooting at

the nodes, apices and branches ascending to erect, to 10 cm tall, pilose. Leaves

strongly unequal in a pair, the larger leaf oblanceolate to obovate, often falcate,

1.8-6.5 cm long, 0.8-2.7 cm wide, membranous, the apex acute, the base cuneate,

sometimes oblique, above dark green, sparsely pilose, below lighter green, ap-

pressed pilose along the veins; petioles 3-6 mm long, villous; smaller leaves

ovate, 2-7 mm long. Inflorescences in the upper axils, of 1-4 flowers, not exceed-

ing the length of the leaves; peduncles and pedicels usually less than 5 mm long,

rarely to 1.2 cm long, green, elongating in fruit, pilose; calyx tube narrowly ob-

conic, 3-4 mm long, 2-3 mm wide at the top, green, velutinous, 10-costate, the

lobes erect, lanceolate, 3-5 mm long, entire, green, velutinous outside, the mid-

vein prominent, the inside glabrous; corolla white, the inside yellowish with red-

dish or maroon lines or stripes; tube funnelform, flattened dorsiventrally, 1.0-

1.7 cm long, the base 2-3 mm in diam., ampliate from the middle to ca. 8 mm
broad at the throat, the outside pilose from the middle to the limb, the inside

glandular pubescent at the throat, the limb lobes obovate, 5 mm long, nearly

entire; stamens included, the filaments adnate to the corolla tube for 5 mm, free

part 5-6 mm long, the anthers broadly sagittate, ca. 1 mm long, 1.5 mm wide, co-

herent by their apices; disc annular, short, 0.5 mm long, shallowly lobate; ovary

ovoid, 2 mm long, glabrous, the style to 1 cm long, glabrous, the stigma stomato-

morphic. Capsule ovoid, ca. 4 mm long, surrounded by the persistent calyx tube;

seeds fusiform to oblong, ca. 0.5 mm long, obliquely striate, dark brown.

This species differs from the other species in Panama in having a usually

much reduced peduncle with the inflorescences shorter than the leaves. Also,

the leaves are strongly unequal in a pair. It is more widespread, found in the

provinces of Bocas del Toro, Veraguas and Code. As in Cremosperma maculatum

the plants grow in damp moss or humus in cloud forests, but at lower elevations,

ca. 1000 m.

BOCAs DEL TOHO: Chiiitiui Trail between Gutierrez Quebrada and E slope of La Zorra,

headwaters of Rio Mali, Kirkhridc ir Duke 725 (MO, REED), cocle: Rivera's sawmill, Alto

Calvario, Folsom 3222 (MO, US). El Petroso, summit of mountain Alto Calvario, Folsotn 6-

Collins 1543 (US). El Petroso, at Rivera's sa\^mill, 7 km beyond El Cope, Skog et al. 4195
(E, MO, US), 4204 (MO, P, PMA, US). vera(;uas: Santa Fe, forested slopes of Cerro Tute,

3000 ft, Allen 4351 (MO). 6.4 km outside of Santa Fe, Folsom 2967 (MO, US). Ridgetop
Cerro Tute, ca. 10 km NW of Santa Fc, 1000 m, Mori 6748 (MO). Road from Santa Fe to

Calovebora, 16 km from Santa Fe, Mori ct al. 6702 (MO). Ridge top below sunnnit of Cerro

Tute, NW of Santa Fe, Mori i^ Kallunki 5268 (MO). 7 km W of Santa Fe on road past

Agricultural school, 2900 ft, Nee 11258 (MO).

9. DIASTEMA

Diastem type: D. racemif

Diastemella Oerst., Cent. Gesn. 25. 1858. tyi'e: D. bracteosa Oerst. = Diastema hispidum
(DC.) Fritsch.

* See Crert}0spcrma species A zz C. veragiiantim Wiehl., Selbyana 5; 76 (Veraquense'),

1978.
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Slender perennial herbs from scaly rhizomes; stems short, unbranched, hir-

sute or villous. Leaves opposite, nearly equal in a pair, membranous, coarsely

crenate, dentate, or serrate; petioles usually elongate. Inflorescences axillary or

terminal racemes, pedunculate, bracteate. Flowers few; floral tube turbinate;

calyx 5-lol)ed, each lobe free, elongate, often spreading, entire, green; corolla

white, sometimes with purple markings, tubular, funnelform or cylindric, erect

in the calyx, neither spurred nor ventricose, only slightly broader toward the limb,

the limb of 5 rounded lobes, terminal, regular or slightly bilabiate; stamens 4,

with a small staminode, the filaments adnate to the base of the corolla tube, the

anthers orbicular, at first coherent by their apices, later discrete, thecae slender,

dehiscent by slits above; disc of 5 glands sometimes connate into 2-3 glands;

ovary Mi-inferior; style elongate, slender, the stigma bilobed. Fruit an obovoid

capsule, membranous, the apex convex, 2-valved; seeds numerous, minute.

About 40 species of Diastema have been reported but this number would
likely be reduced in a careful study of the genus. Five or six are known in cultiva-

tion. Diastenui ranges from Mexico to northern South America.

Benthain probably adopted the generic name from the Greek word diastema

either to refer to the separated anthers, or else he believed that the genus fills

the interval or space between Achimenes and KohJeria.

Literature:

Batcheller, F. N. 1969. Gesneriads one by one: Diastema. The Gloxinian

19(2): 11-14.

a. Peduncles usually exceeding pedicels; inflorescences usually terminal, exceeding the

leaves; dried leaves translucent _ _ 2. D. raccinifcruin

aa. Peduncles always shorter than pedicels; inflorescences usually axillary or teniiinating

lateral branches, shorter than the leaves; dried leaves opaque.
b. Leaves nearly glabrous, thick(»ned; floral tube narrowly funnelform _— 3. D. scahrum
blx Leaves pilose to hispid, membranous; floral tube and fruit globose __„ L D. hispidum

1. Diastema hispidum (DC.) Fritsch,^' Bot. Jahib. Syst. 50: 407. 1913.

Episcia hispida DC, Prodr. 7: 547. 1839. type: '*Brasil?" [probably from Peru and a dupli-

cate of Poeppi^ 1031], Poeppif!, (C-DC, holotype not seen; BII, fragment; US, photo),

Diastemella hracieosa Oerst., Cent. Cesn. 26. 1858. type: Aguacate, Costa Rica, Oersted 9315
(C, holotype, IDC 2204-2. 72: II 6).

Diastema bracteosum (Oerst.) Hanst., Linnaea34: 438. 1865.

D. micranthum J. D. Smith, Bot. Caz. (Crawfordsville) 61: 377. 1916. type: ColUnas de
Jerico, Santa Chira, Costa Rica, Pittier 7602 (CR, holotype; US, isotype).

Slender herbs; stem erect to repent or decumbent, rooting at the nodes, to 15

cm tall; internodes to 5 cm long, reddisli toward the lower part, green upwardly,

densely pilose. Leaves ovate, 2.5-6.6 cm long, 1.4-3.8 cm wide, the apex acute,

the base occasionally oblique, acute to truncate, crenate to serrate, medium green

above, pilose to hispid, beneath lighter green, pilose, densely pilose along the

veins; petioles 0.5-1.8 cm long, green or reddish, pilose. Inflorescences com-
monly in each axil, cymose or racemose, of 1-4 flowers, the peduncles short or

^^ Only those names attributed to Central American plants are incliuled.
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lacking, flowers then appearing fasciculate; bracts lanceolate, 2-5 mm long, green,

pilose; pedicels 0.8-1.5 cm long, elongating in fruit, green, pilose. Flowers with a

globose floral tube, ca. 4 mm in diam., pilose; calyx lobes lanceolate, 2-5 mm long,

0.5-1.5 mm wide, the corolla white with purple spots within or with lines or spots

on the limb, the tube funnelform to cylindric, 0.9-1.8 cm long, pilose, the lobes

ca. 1.5 mm long; stamens with the anther locules orbicular; disc of 5 broadly linear

glands sliorter than the apex of tlie ovary; style equalling the length of the

corolla tube. Capsule globose; seeds dark reddish brown, rhombic.

In Panama, Diastema hispidum is rare, known only from the province of Vera-
guas, also tlie provenance of D. scahrum. As with D. scahrum, this species is

d
Costa Rica. Its habitat is on damp rocks near streams.

VERAGUAS; Guabal, Rio Dos Bocas, 16 km NW of Santa Fe, 500 m, Dressier 5017 (PMA).
Base of Cerro Tuti, Folsom 3016 (MO, US). Road to Calovebora NW of Santa Fe 2.7 km from
Escnela Agricola Alto de Piedra, Mori ir Kalluuki 5339 (MO).

2. Diastema racemiferum Benth.,^- Bot. Voy. Sulphur 132. 1845 {'racemifera).

type: Island of Salango, Ecuador (not seen).

—

Fig. 15.

[1271] (not seen).
Ilofi

D. ef^gersianum Fritsch, Bot. Jahrb. Syst. 50: 405. 1913. type: Near Hacienda El Rccreo,
Prov. Manabi, Ecuador, Eggers 15021 (US, isotype).

D. rupestreT. S. Brandeg., Univ. Calif. Publ. Bot. 0: 65. 1914. type: Finca Mexiqnito, Chiapas,
Mexico, Purpus 6849 (US, isotype),

D. exiguum Morton, Ann. Missouri Bot. Card. 24: 202. 1937. type: Panama, Seibert 579 (US,
holotype; MO, isotype).

D. exiguum var. lilacinum Morton, Ann. Missouri Bot. Card. 24: 202. 1937. type; Panama,
Seiben 432 (US, holotype; MO, isotype).

Small herbs; stems erect, 2-25 cm tall, glabrous to sparsely covered with white
hairs, the internodes often reddish. Leaves sometimes appearing crowded at the

apex of the stem; blades lanceolate to ovate, elliptic, or oblong, membranous, trans-

lucent when dry, 1.5-13.5 cm long, 0.9-6.4 cm wide, the apex obtuse or acute,

the base sometimes oblique, rounded to acute, the margin various, crenate, den-

tate, serrate to biserrate, above medium green, sparsely pilose to glabrescent,

beneath lighter green to whitish, sparsely pubescent at least on the veins, to gla-

5-6 Infl

merous, one to an axil and terminal or only terminal, erect, racemose, 3-15 cm
long; peduncles usually elongate but often equalling the petiole of the subtend-

ing leaf, green or reddish, glabrate bracts and bracteoles clasping the pedicels,

lanceolate or ovate, ca. 5 mm long and 2 mm wide; pedicels slender, usually

shorter than the peduncles. Flowers several per inflorescence; floral tube shal-

lowly funnelform at anthesis, ca. 1 mm long, ca. 2 mm wide, elongating in fruit,

green, glabrescent; calyx lobes linear lanceolate, 2-4 mm long, rarely more, ca. I

mm wide, acute, glabrate or sparsely strigose; corolla tube slender, 1.0-1.8 cm
long, ca. 3 mm wide just above the base, broadening to ca. 6 mm wide below the

^' Only names attributed to Central American plants ha\'e been incliided.
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FiGuiiE 15. Diastema raceiniferum Benth.—A. Habit ( X vio)-—B. Flower ( X !%)•
[After Wiihcrspoon 6 Witlicrspoon H749 (US).]

limb

sionally with a few purple spots near tlie limb^ or lavender or pinkish with a white

2-3

long; stamens 4, didynamons, included; disc glands 5, often equalhng the ovary,

linear clavate; ovary apex sparsely pilose to glabrescent, the style equalling the
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length of the stamens, glabrous or pubcnilent. Capsule obovoid, 2-valved; seeds

rhomboid to fusiform, dark reddish brown, striate.

Diastema racemiferum Benth. ranges from Mexico to Panama, Venezuela and

Ecuador, on limestone rocks in damp places at low elevations or in secondary wet

forests.

Although I have not seen the type specimen at BM—a collection pre-

sumably by Hinds from the Island of Salango, Ecuador, and described by Ben-

tham—US has a duplicate of a collection by Barclay (644) from the same lo-

cality. Since Barclay was the botanist on the voyage of the ILM.S. Sulphur, it is

likely that Barclay 644 was collected from the same population as the type. The
plants from Panama are not easily distinguishable from those from Ecuador and

agree with the species description of D. racemiferum. Numerous synonyms can

be included in this species. Most of the synonyms represent variation in floral

coloration and vegetative vestiture. These cannot be separated geographically.

Indeed, extreme variants may be found in the same colony. This variation is

not uncommon in other genera, e.g., Gloxinia and Monopyle.

CANAL ZONE: On limestone rocks, Mohinga Swamp, lower Chagres River, Bartlett 6-

Lasser 16863 (MICH, MO). Drowned forest of Quebrada Bonita, 70-80 m, Dodge ir Allen

17073 (MO). Salamanca Hydrographic Station on tlie gorge of the Rio Pequeni, 70-80 m.
Dodge et al 16965 (MO). Madden Dam, Ehinger 859 (F, MO, US). Barro Colorado Island,

Kenoyer 539a (US). Rio Petitpie from road to Ft. Sherman from Gatun Locks (S2 or 82),
Mori ir Kallunki 2669 (MO). Las Cruces, 26-40 m, Seibert 579 (MO, US). Hills W of the

Canal near Gatun, Standley 27223 (US). Madden Lake, Witherspoon ir Withcrspoon 8794
(MO). Salamanca Hydrographic Station, Rio Pequeni, 80 m, Woodson et aL 1575 (MO, US).
CHiRiQui: Cerro Colorado, 50 km N of San Felix, near mining camp, 650-800 m. Dressier

(PMA). Ridge road at Cerro Colorado 4.3 km from main road, 1450-1750 m, Fohom et ah 4805
(MO, US), cocle: El Valle, 800-1000 m, A«^n 737 (MO). Hills N of El Valle de Anton, Dre^iTc'r

4095 (MO, US). El Valle de Anton, 500-700 m, Seibert 432 (MO, US). Quebrada Amarillo N of

El Valle, Witherspoon ir Witherspoon 8749 (MO, US), darien; Rio Chico, from Yavisa to

ca. one hour by outboard, Burch et al 1089 (MO). Cerro Pirre, Folsom 4408 (MO, US).
Above Paca, Williams 709 (NY, US). Panama : Alhajuela, Comman 2008 (US). Between
Rio Bayano dam & Canita, D'Arcy 9393 (MO). 3 km E of Cafiita toward Bayano dam site.

Dressier 4136 (MO, US). Panamerican Highway, near Jenine, Rio Canita, Duke 3861 (MO).
Rio Chagres 1 mi above Madden Lake, Duke 4471 (MO, US). Gallery along Rio Teralbe, near

Panamerican Highway and El Llano, Duke 5666 (MO, PMA). Between Caiiasas and Sabalo,

100 m, Duke 14464 (MO). Shaded rocks along Rio Merino, San Jose Island, Erlunson 542
(NA, US). Deep forested ravine N of Red Hill, San Jose Island, Johnston 128 (US).

3. Diastema scabrum (Poepp.) Benth. ex Walp., Repert. Bot. Syst. 6: 401,

403. 1847.

Trevirana scabra Poepp. in Poepp. & End]., Nov. Cen. 3: 8. 1840. type: Peru, Poeppig 1583

(W, holotype; US, photo).

Aehirnenes seahra (Poepp.) Walp., Repert. Bot. Syst. 2: 719. 1843.

Erect or decumbent succulent herbs; stems to 15 cm tall, 2-3 mm in diam.,

the internodes 2-A cm long, green or occasionally reddish, puberulent; branches

occasional. Leaves somewhat thickened, lanceolate to elliptic, 3.0-7.5 cm long,

1,6-4.2 cm wide, the apex acute, tlie base oblique, acute, dentate to serrate, the

upper surface dark green, sparsely strigose, the hairs appearing to be in rows be-

tween the major lateral veins, the lower surface light green, puberulent with trans-

parent hairs; petioles ca. 1 cm long, green, puberulent. Inflorescences terminal-
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ing the branches or rarely the mam axis, racemose, the peduncles short, usually

much less than 1 cm long, green or reddisli, puberulent; bracts leaflike and often

clasping the pedic^^ls, ca. 5 mm long, 1-2 mm wide, green, the pedicels ca, 3

times as long as the peduncle or more, slender but expanding gradually toward

the floral tube, 1-2 cm long. Flowers several per inflorescence; floral tube nar-

rowl)' funnelforni, elongated below the calyx lobes, to 5 mm long, 2 mm wide be-

low the lobes, green, the veins prominent, puberulent; calyx lobes oblong, 5-7

mm long, ca. 2 mm wide, obtuse, green, sparsely strigose outside, the inside gla-

brous; corolla tube yellow with a cream colored Umb, the tube 1.0-1.5 cm long,

glabrous below, sparsely strigose above outside; ovary reddish, pilose toward the

apex, style sparsely pilose. Capsule ovoid; seeds ellipsoid, dark reddish brown,

striate.

Diastema scahrum is so far known only from Peru and in Panama from Code
and Veraguas provinces. It may be expected elsewhere in Panama and north-

western South America. As in the other Panamanian species of Diasterrm, plants

are found in moist rocky areas on hillsides or near streams.

ccx:le: Hills N of El Valle de Anton, Dressier 4096 (US), vehaguas: Guahal between
Continental Divide and Rio Calovebora, NW of Santa Fe, 400-500 m, Dressier 4720 (PMA).

10. DRYMONIA*

Drymonia Mart., Nov. Gen. 3: 57. 1829. type: D. calcarata Mart.

Macrochlamijs Dt^cnc, Rev. Hort. 21 [ser. 3, 3]: 243. 1849. type: A/, pairisii (DC.) Decne.

Dnjmonia eoeeinea (Anbl.) Wiehl.

Erythranthus Oerst. ex Ilanst., Linnaea 26: 183, 208-209. 1854. type: £. eoriaceus Oerst.

ex Ilanst. = Drymonia coriacea (Oerst. ex Ilanst.) Wiehl.

Calanthus Oerst. ex Ilanst., Linnaea 26; 184, 208-209. 1854. type: Calanthus multiflorus

Oerst. ex lianst. — Drymonia multiflora (Oerst. ex Ilanst.) Wiehl.

Pohjthysania Hanst., Linnaea 26: 184, 208-209. 1854. type: P. parriflora Ilanst. — Drymonia
hansteiniana Wiehl.

SaecopJecius Oerst., Cent. Gesn. 43. 1858. type: S. strigosus Oerst. := Drymonia strigosa

(Oerst.) Wiehl.

Caloplcctus Oerst., Cent. Gesn. 45, 1858. type: C. macrophyllus Oerst. = Drymonia macro-

phylla (Oerst.) H. E. Moore.

Anlsoplectus Oerst., Cent. Gesn. 46, 1858. type: Alloplectus penduhis Poepp. = Drymonia
pendula (Poepp.) Wiehl.

Alloplectus Mart, snb^en. Calanthus (Oerst. ex Hanst.) Ilanst., Linnaea 34: 361. 1865.

Alloplectus Mart, subgen. Erythrantluts (Oerst. ex Hanst.) Hanst., Linnaea 34: 362. 1865.

Crantzia Seop. sect. Calanthus (Oerst. ex Ilanst.) Fritseh in Engl(T & Prantl, Nat. Pflanzenfam.

4 (3b); 168. 1894.

Crantzia Scop. sect. Macrochlamys (Decne.) Fritseh in Engler & Prantl, Nat. Pflanzenfam.

4(3b): 168. 1894.

Alloplectus Mart. sect. Macrochlamys (Decne.) Dalla Torre & Harms, Gen. Siphon. 474. 1904.

Terrestrial or epiphytic sJirubs or lianas; stems quadrangular or terete,

up to 5 ni long when cUmbing, often with spreading adventitious roots in the

internodes; branches present or lacking. Leaves opposite, equal or nearly equal

in a pair, membranous or rarely coriaceous; petioles sometimes elongate. In-

florescences axillary, of single flowers or several in a cluster; bracts often large

and leaflike, or small and inconspicuous, but often caducous. Floicers often

* See Drymonia ilressleri Wiehl., Selbyana 5: 80. 1978, and D. microphylla Wiehl.,

Selbyana 5: 81. 1978.
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showy and brightly colored; sepals 5, often large and colored or leaflike, free or

briefly connate at the base, unequal witli the uppermost shortest; corolla oblique

in the calyx, usually funnelform and broader toward the mouth, spurred or sac-

cate at the base, the throat broad, the limb of 5 lobes, usually spreading, rounded,

often fimbriate, the 3 basal lobes usually exceeding the 2 upper lobes; stamens 4,

adnate to the base of the corolla tube, didynamous, included, the filaments oc-

casionally contorted, the anthers sagittate, broadest at the tip, narrowed toward
the base to 2 separate spurs, before anthesis coherent by sides and faces with the

spurred bases up, dehiscing by 2 to 4 pores, after anthesis the filaments coiling

and the anthers separating; disc reduced to a single posterior gland; ovary su-

perior, the style included, the stigma stomatomorphic or 2-lobed. Fruit a fleshy

capsule, becoming coriaceous, dehiscing by 2 valves that recoil to reveal a red,

orange, or purple interior and a mass of seeds in a pulpy funicle; seeds ellipsoid

or fusiform, obhquely striate.

The genus Drymonia is one of tlie largest gcsncriad genera in the neotropics

with nearly a hundred species. Plants of Drymonia are usually lianas, which

distinguishes the genus from most otlier Ciesneriaceae. Another distinguishing

character is the specialized porate dehiscence of the stamens described by Moore

(1955). Species may be found throughout the continental neotropics and the

Lesser Antilles, in moist forests from a pr()bal)le center of distribution in Colom-

bia and Ecuador.

Drymonia was named by Martins l)ased on the Greek word Drymos = forest,

referring to a plant of the forest.

Literature:

Moore, H. E. 1955. Drymonia rnacropJiylla. Baileya 3: 109-112.

a. Calyx lobes entire or at most serrulate; leaves sometimes coriaceous.

b. Leaves glabrous above.

c. Calyx green or white.

d. Corolla dark red or maroon, with a white or yellow area inside; calyx

lobes broadly ovate, usually more than 1 cm wide and 2 cm long;

pedicels shoiter than the calyx . 12. D. ruhra
dd. Corolla yellow, white or pale green, sometimes reddish inside; calyx

lobes lanceolate or ovate, usually less than 1 cm wide and 2 cm long;

pedicels shorter or longer than the calyx.

e. Corolla streaked widi reddish or orange longitudinal lines on or

within tube 1. D. aciculala

ee. Corolla unstreaked or with a reddish patch.

f. Pedicels longer than the calyx lobes, lobes ovate, without a

prominent midvein; corolla yellow; leaves broadly elliptic —^

.„ 15. D. sulphurca
if. Pedicels shorter than the calyx lobes, lobes narrowly lance-

olate to lanceolate, with or without a prominent midvein;

corolla white to cream; leaves lanceolate or narrowly elliptic

with darker veins.

g. Leaves subcoriaceous; midvein of calyx lobes not

prominent 14. D. stcnophijlla

Leaves membranous; midvein of calyx lobes promi-
nent _ 18. D, xvar.sccwicziaim

cc. Calyx red, pink, or x^urplish.

h. Corolla tomentose outside, strongly ventricose with a small throat;
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inflorescences congested in leaf axils on short pedicels; bracts nu-

merous, leaves coriaceous __ 4. D. coriacea

hh. Corolla nearly glabrous, at most pubemlent, not strongly ventricose;

inflorescences of few flowers not congested in tlie leaf axils, or on long

pedicels; bracts few or lacking; leaves coriaceous or not.

i. Corolla yellow or cream.

j. Leaves purplish beneath 16. D. turrialvae

]]. Leaves green beneath L D. acicuhia

ii. Corolla purplish or red _ - - 3. D. concJwcalyx

bb. Leaves pubescent above.

k. Plants terrestrial, herbs or subshrubs; corolla white to yellow; leaves mem-
branous —

-

-— - 7. D. lanccolata

kk. Plants epiphytic or climbing, shrubs or lianas; corolla red, white with red-

dish lobes, white with yellow throat, or all white (but then leaves entire),

or yellow; leaves succulent to coriaceous.

I, Leaves entire.

m. Calyx lobes more than 2 cm long; corolla red or yellow.

n. Corolla dark red . -— 12. D. rubra

nn. Corolla >ellow .-_.. 5. D. flavida

mm. Calyx lobes ca, 1 cm long; corolla white, rar(»ly with reddish

lobes ..._ 14. D. steuophylla

II. Leaf margins serrulate to serrate.

o. Stem or branch apices brown hirsute; corolla hirsute outside, ca.

twice as long as the calyx - ..— - 2. D. aUoplectoidcs

oo. Stem or branch apices at most puberulous or minutely strigillose;

corolla puberulent outside, either scarcely exceeding the calyx to

more than twice as long.

p. Corolla scarcely exceeding calyx; calyx lobes serrulate or

denticulate, or sinuate, apex acuminate or acute; leaves sel-

dom more than 15 cm long _... 13. D. scrrulata

pp. Corolla greatly exceeding calyx; calyx lobes entire, apex

obtuse; leaves usually more than 15 cm long ____ 8. D. macraniha

aa. Calyx lobes variously toothed, serrate or pectinate; leaves never coriaceous.

q. Inflorescences of single flowers.

r. Leaf blades glabrous and liglit green below, not bullate above.

s. Corolla 3.0-3.6 cm long; calyx lobes serrate; leaves ovate or elliptic

6. D. folsomii

ss. Corolla ca. 2.5 cm long; calyx lobes deeply toothed; leaves mostly

lanceolate — - - 10. D. mxiltiflora

rr. Leaf blades villous or appressed pilose and mostly reddish to purple below,

bullate or not above.

t. Calyx lobes broadly ovate, cordate at base; leaves not bullate above ._._

tl. Calyx lobes oblong, not cordate at base; leaves bullate above

19. D. sp. A

qq. Inflorescences of more than one flower.

17. D. variegata

u. Calyx lobes deeply and conspicuously toothed; corolla white or pale yellow

_ - _ 9. D. macwphtjUa

uu. Calyx lobes shallowly toothed; corolla yellow at least in the throat

_ — - 11. D, pawiflora

1. Drymonia aciculata Wiehl., Selbyana 2: 105. 1977. type: Cerro Jefe, Prov.

Panama, Panama, Wiehler h- Dressier 71189 (SEL, holotype, not available

for study).

Epiphytic shrubs or lianas; stem erect, to 5 m long, the internodes 1.5-7.0 cm

long, green or reddish brown, glabrous. Leaves nearly equal to greatly unequal

in a pair, narrowly or broadly elliptic, ovate, obovate or lanceolate, 7-18 cm long,

2.3-10.0 cm wide, subcoriaceous, the apex acute to abruptly acuminate, the base
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acute to rounded, entire, above dark green, glabrous, below lighter green with

1-4 cm long, glabrous. Infl

ary

long; pedicels ca. 1 cm long, reddish, minutely strigillose. Flowers with the calyx

5-1

rarely green, strigillose at the base, glabrous toward the acuminate apex; corolla

with

0-4

toward the limb, glabrous, the lobes of the limb suborbiculate, ca. 1 cm long,

erose, the basal lobe almost fimbriate, glandular; stamens included, the fila-

ments 2-3 cm long, glabrous, the anthers oblong; disc gland white, glabrous;

ovary ovoid, finely white sericeous, the hairs appearing to be in rows on dried

material, the style glabrous, the stigma stomatomorphic. Capsule not seen.

Drymonia aciculata is known from the province of Panama at an elevation

of usually less than 500 m in wet forests. The species has been reported from

Veraguas but no specimens have been seen from there.

One of the paratypes cited by Wiehlcr for this species, Kirkhride it Duke 794,

from Bocas del Toro is Drymonia conchocaJyx ITanst.

PANAMA: El Llano-Carti road 7-12 km from Panamerican Highway, 360-400 m, Croat

25097 (MO). La Eneida, region of Cerro Jefe, Dressier 3293 (PMA). Cerro Jefe, 800-1000

m Fohom ir Hartman 4629 (MO, US); Mori ir Kalhmhi 2771 (MO). El Llano-Carti road

8^12 km N of El Llano, 400-450 m, Nee et al. 8771 (MO, US). E slope of Cerro Jefe in

Clusia forest, 2700 ft, Tyson 3390 (MO). Cerro Jefe 0.4 km beyond turnoff to Altos de Pacora,

Witherspoon 6- Witherspoon 8568 (MO, US).

2. Drymonia alloplectoides Hanst., Linnaea 34: 358. 1865. type: Costa Rica,

Warscewicz 34 (B, probably not extant).

—

Fig. 16.

D. alloplectoides var. vallicola Morton, Ann. Missouri Bot. Card. 29: 54. 1942. type: Panama,

Woodson

ffrutescent herbs, suhshruhs, shrubs, or lianas

dent to repent, to 5 m long, succulent, terete, reddish, and brown hirsute when

young, becoming woody, subquadrangular, gray brown and glabrate when ma-

ture, the nodes swollen; numerous short branches present. Leaves subequal in

a pair, opposite, ovate, oblong, or obovate, 3.6-12.9 cm long, 2.5-4.9 cm wide,

subcoriaceous, the apex acute to rounded, the base acute to rounded, occasionally

oblique, subentire to serrate, dark green above, becoming dark brown when dry

from brown hirsute hairs which are more dense at the veins, below lighter green,

densely hirsute; petioles 2-12 mm long, brown hirsute. Inflorescences near the

apices of the short branches or main stems, of single flowers; pedicels 1.0-1.8 cm

long, densely hirsute. Flowers with a faint sweet odor; calyx all green or all red

purple, or green below and red above, or red outside and green within, the lobes

bractlike, connate at the base, unequal, 2 anterior lobes broadly elliptic, 2.5-3.0

cm long, the lateral lobes a little shorter, the posterior lobe suborbicular, ca. 1 cm

long, the apices obtuse, rounded or acute, serrulate to entire, hirsute especially

at the base, the veins prominent; corolla variously colored, white, cream, pink, or

purple, with reddish Hues, rarely greenish, 4.5-6.5 cm long, oblique in the calyx,
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the tube gradually broader from the base, saccate on the upper side at base,

spur ca. 0.5 cm long, 0,8 cm wide, hirsute on the upper side, glabrous below, tube

ca. 2 cm wide and not contracted at the throat, hirsute outside, puberulent within,

the limb somewhat bilabiate, to 3 cm wide, the lobes spreading, suborbiculate,

the upper and the lateral lobes 1 cm long and wide, subentire, the lower lobe ca.

1.5 cm long and wide, the lobes fimbriate to erose, often darker colored than the

tube; stamens included, the filaments flattened, coiling after anthesis, connate at

the base and adnata to the base of the corolla tube, the anthers oblong, ca. 7 mm
long with a broad connective, coherent at first, brown; nectary posterior, gla-

brous; ovary apex grooved, red villous, the style thick, ca. 2.5 cm long, 2-3 mm
wide, puberulent, the stigma capitate. Fruit a fleshy, red, bivalved capsule sur-

rounded by the accrescent, persistent calyx, valves spreading, exposing the black

seeds in the fleshy pulp. Chromosomes n = 9 ( Wiehler, 1972)

.

This species is common in lowland wet forests in both Costa Rica and Panama
where it clings to the bark of tall trees below the canopy layer,

BOCAS DEL TORO; Farm Six, region of Almirante, Cooper 472 (US). Changiiinola Valley,

Dunlap (US). Water Valley, Wedcl 969 (MO). Isla Colon, Chiriqui Lagoon, Wedel 1325

(MO), cocle: La Mesa, El Valle de Anton, 1000 m, Alien 2569 (MO, US). El Valle, 39 km
from Panamerican Highway, Correa 310 (MO). Road past Furlong's Finca due N of Cerro

Pilon, 880 m, Croat 37511 (MO). Hills above El Valle de Anton, Dressier 3565 (PMA).
Cloud forest on slopes of Cerro Pilon near El Valle, 700-900 m, Duke 12071 (\fO, REED).
Foothills of Cerro Pilon near El Valle, 900 m, Duke ir Correa 14654 (MO). Between Cerro

Pilon and El Valle, 700-900 m, Duke ir Dwyer 13921 (MO, SCZ). 5 mi N of El Valle de Anton,

1000 m, Luteyn 1207 (DUKE, MICH, NY). Trail from La Mesa towards Los Llano and
border between Cocle and Panama, Luteyn 4097 (DUKE). El Valle to La Mesa, 2400-2600

ft, Spelhnan et al, 570 (MO). Poor trail to La Mesa ca. 4.5 mi beyond El Valle de Anton,

Wilbur ir Luteyn 11673 (DUKE). Near La Mesa 5 mi N of El Valle, Wilbur <b Luteyn

11725 (DUKE, F). North rim of El Valle de Anton near Cerro Turega, 650-700 m, Woodson
ir Sehery 162, 203 (both MO, US), colon: Zona madcrera de Santa Rita, Correa ir Dressier

984 (PMA). Between Nucvo Tonosi and Rio Indio on road from Portobelo and Nombre de

I^ios, near sea level, Croat 33537 (MO). Rio Guanche above bridge on Portobelo Road, 50-

200 m, Croat 37020 (MO). Rio Iguanita, 390 m, SA-og et a/. 4iS4 (E, MO, US). DAmEN: Cerro

Pirre, Duke 6098 (MO), panama: Campo Tres 5 km NE of Altos de Pacora, Busey 817
(DUKE, NY, US, USE). Cerro Campana, Croat 14210 (MO). El Llano-Carti Road 7-12 km
from Panamerican Highway, 350-400 m, Croat 25094 (MO). Cerro Campana, D'Arcy 6-

Dressler 5487 (MO); Dressier 4018 (PMA). El Llano to Carti Road, first stream N of Pan-

american Highway, Folsoin et al. 1909 (MO, US). El Llano-Carti Road, 11-18 km from Pan-

american Highway, 350 m, Mori ir Kallunki 5126 (MO, US); 400-450 m. Nee i^ Tyson 10943
(MO, US); Skog 6- Folsom 4168 (MO, P, US), without locality: Western Panama, Stork

141 (US).

3. Drymonia conchocalyx Hanst., Linnaea 34; 360. 1865. type: Between

Descngano and Cariblanco, Costa Rica, Wendland 954 (not seen).

D, brevipes Morton, Ann. Missouri Bot. Gard. 29: 54. 1942. type: Panama, Allen 2330 (US,

holotype).

Epiphytic shrubs or lianas; stems 1-3 m long, purplish toward the apex or green,

glabrous, the nodes sometimes swollen. Leaves often unequal or one of a pair

<r

Fk;uhl: 16. Drymonia alloplectoides Hanst. Habit (xV^). [After Nee 6- Tyson 10943

(MO).]
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falling early; blades elongate elliptic or oblong, 9-32 cm long, 4-10 cm wide,

coriaceous, the apex acuminate, the base rounded, acute, or oblique, entire, both

sides green, glabrous; petiole to 3 cm long, purplish or green, glabrous. Inflo-

rescences in the upper leaf axils, 1 or 2 per axil; peduncles and bracts lacking;

pedicels 2-4 cm long, reddish, glabrous. Flowers showy, the calyx oblique, ir-

regular, the anterior lobes larger, 1.0-3.0 cm long, all connate at the base for 1.0-

1.5 cm, ovate or oblong, yellow to purple, glabrous, entire; corolla whitish to

purplish, with darker spots or with apparent yellow lines, diying purplish, the

tube oblique in the calyx, spurred or saccate at the base, broader toward the limb,

not contracted above, to 7 cm long, glabrous, the limb pink to purple, lobes

toothed; filaments adnate to corolla tube at the base, flattened, glabrous, the

anthers oblong, ca. 6.5 cm long; disc gland 1, thick, glabrous; ovary strigillose, the

style glabrous, ca. 4 cm long, the stigma stomatomorphic. Capsule yellow to

purplish, surrounded by the persistent calyx; seeds not seen.

Drymonia conchocalyx is much more common in Costa Rica, but it has been
collected in the provinces of Bocas del Toro, Chiriqui, Code and Veraguas in

Panamd.

The population occurring on Corro Pilon in Code has been separated as

Dnjinonia hrevipes Morton, mainly on the basis of the apparently longer conna-

tion of the calyx lobes giving the appearance of a 3-lobed calyx, and shorter

pedicels. Populations of this species in Costa Rica have similar characters. When
specimens over the whole range are examined, D. hrevipes does not seem to be
a distinct species.

ROCAs DEL TORo: Bchvecn Criollo, just above Bucna Vista, and Qucbrada HiS"er6n on
Chiriqui Trail, KirkhrUlc ir Duke 794 (MO). cmBiQUi: Cerro Colorado on upper mining road
20-28 mi from San Felix, 1200-1500 m, Croat 33347 (MO), cocle: Slopes of Cerro Pilon
near El Valle, 700-900 m, Duke 12122 (MO, USF). Cerro Pilon, hill below summit, above
El Valle de Anton, 2000-2700 ft, Dwyer et al 4536 (MO). La Mesa above El Valle, 1000 m,
Gentry 5661 (MO). Cerro Pilon, 900-1173 m, Liesner 758 (US). Cerro Pilon 5 km NE of EI
Valle, 800-1045 m, Mori et al 6629 (MO), veraguas: N of Santa Fe 11 km from Escuela
Aj^mcola Alto de Piedra, Mori & KaUunki 3085 (MO, US).

4, Drymonia coriacea (Oerst. ex Hanst.) Wiehl, Phytologia 27: 325. 1973.

Erythranthus coriaceus Oerst. ex Hanst., Linnaea 26: 209. 1854. type: Turrialva, Costa Rica,
Oersted (C, holotypc, not seen).

AUopIectus coriaceus (Oerst. ex Hanst. ) Hanst., Linnaea 34: 363. 1865.
ColuTunea coriacea (Oerst. ex Hanst.) Kuntze, Rev. Gen. 2: 472. 1891.
Allopleclus ventricosus J. D. Smith, Bot. Caz. (Crawfordsville) 25: 154. 1898. type: Atirro,

Prov. Cartago, Costa Rica, Smith 6727 (US, holotype, US, US, isotypes).

Epiphytic shruhs or suffrutescent herbs-, stem lax, stout, to 2.5 m tall, green or
reddish, strigillose toward the apex, unbranched or flowering branches ascend-
ing from the nodes of the prostrate stems. Leaves nearly equal to unequal in a
pair, elliptic, lanceolate or oblanceolate, sometimes falcate, 8-25 cm long, 4-10
cm wide, coriaceous, the apex acuminate, the base cuneate, entire, reddish and
glabrous on both sides or sparsely strigillose below along the prominent veins;

petiole 1-5 cm long, reddish purple. Inflorescences appearing congested in the

upper leaf axils, few flowered; peduncles lacking; bracts nearly enclosing the
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flowers, ovate, numerous, persistent, to 1.5 cm long, red purple, strigillose;

pedicels ca. 1 cm long, red, strigose. Flowers not conspicuous; calyx oblique, the

lobes similar to the bracts, unequal, the posterior lobe smaller and surrounding

the gibbous corolla base, ovate, ca. 1 cm long, the apex rounded, entire to den-

tate, reddish or rarely green, strigillose; corolla pale orange to purplish, the

tube gibbous at the base, narrowed toward the middle then strongly ventricose

or pouched on the lower side before contracting to a narrow throat, L7-2.2 cm
long, ca. 4 mm wide at the base, ca. 1 cm deep at the pouch, ca. 3 mm wide at the

throat, glabrous at the base, pilose above, inside glandular, the lobes of the

limb erect, semiorbiculate, ca. 2 mm long, 3 mm wide; stamens included, the

filaments adnate to corolla tube for ca. 1 cm above the base, the anthers oblong,

to 4 mm long, 2 mm wide; disc gland solitary; ovary puberulent, the style gla-

brous. Capsule globose, surrounded by the persistent bracts and calyx, dehiscing

by 2 valves; seeds not seen.

Drymonia coriacea is known from Costa Rica to Peru. It is unusual among
the Panamanian species of Drymonia in having a strongly ventricose corolla simi-

lar to that found in some species of Nematanthus.

BOCAS DEL TORO: Cricamola, region of Alinirante, Cooper 207 (NY, US). Rio Terebe be-
tween Quebrada Treglo and Puerto Palenque, 300-350 ft, Kirkbride ir Duke 524 (MO, NY,
REED, SCZ). dahien: Between upper Rio Membrillo and Camp 7 on road to San Bias, 100-
800 m, Duke 10907 (MO), veraguas: 5 mi W of Santa Fe on road past Escuela Agricola Alto
Piedra, 800-1200 m, Croat 22985 (US). Rio Primero Brazo, 2,5 km beyond Agriculture School
Alto Piedra near Santa Fe, 700-750 m, Croat 25453 (MO, PMA). Valley of Rio Dos Bocas
11 km from Escuela Agricola Alto Piedra on road to Calovebora, 450 m, Croat 27487 (MO).
Between Alto Piedra School and Rio Calovebora, 1.8 mi beyond school, 500 m, Croat ir Folsom
34100 (MO). Between Escuela Agricola Alto Piedra and continental divide, 650-800 ni,

Dressier 4730 (PMA). Base of Cerro Tuti, 6.5 km outside of Santa Fe, Folsom 3017 (MO).
Mountains 3-5 mi N of Santa Fe, 500-1000 m, GerUrtj 3020 (MO). NW of Santa Fe 2.6 km
from Escuela Agricola Alto de Piedra, Mori ir Kallunki 4743 (MO, US). NW of Santa Fe 11
km from Escuela Agricola Alto de Piedra, 450-550 m, Mori et al, 3845 (MO). First brandi of
Rio Santa Maria, road from Santa Fe, Witherspoon ir Dressier 8905 (MO, US).

5. Drymonia flavida L. Skog.^^ type: Panama, Croat 27245 (PMA, holotypc).

Epiphytic shrubs; stems reddish purple, sparsely strigose above, 4-6 mm in

diam., rooting from the nodes. Leaves nearly equal in a pair, lanceolate to ob-

lanceolate or oblong, 4-7 cm long, 1.6-3.2 cm wide, subcoriaceous, the apex
acuminate, the base acute to rounded, entire, above and below puiplish, sparsely

strigillose; petioles 3-10 mm long, purple, strigillose. Inflorescences axillary;

peduncles short or lacking; bracts lanceolate, 1.0-1.5 cm long, purple, sparsely

strigillose; pedicels 1.5 cm long, purxDle strigose. Flowers large, the calyx lobes

more or less erect, free to the base, ovate, ca. 4 cm long, 3 cm wide, green tinged,

deep red purple, the outside sparsely strigillose, the inside sericeous at the base,

the apex acute to acuminate, die base strongly cordate, the margin entire; corolla

yellow, immature, fleshy, tubular, ca. 2 cm long, 1 cm in diam., densely sericeous

outside, the inside glabrous, the lobes of the limb short, 2 mm long, 3 mm wide;

^Drymonia flavida L. Skog, sp. nov. Dry?7ioniae semicordaiae (Poepp.) Wiehl. e Peru af-

finis braeteis lanceolatis 1.0-1.5 cm longis et brevioris quani calycis lobis, corollis dense
sericeis differt.
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stamcMLs immature, the filaments curved, glabrous, the anthers coherent by their

sides in a group of 4, each ca. 8 mm long, 3 mm wide, yellowish, glabrous, the

disc not seen; style reddish, pilose. Fruit and seeds not seen.

Tliis species from the province of Darien resembles Drymonia semicordata

( Poepp. ) Wiehl. from Peru. The Peruvian species differs in having large bracts

much longer than the short calyx lobes, and a merely strigillose corolla.

DAiuEv: Upper gold mining camp of T>lcr Kittredge on headwaters of Rio Tuquesa ca. 2

air km from continental divide, Croat 27245 (PMA).

6. Drymonia folsomii L. Skog, Brittonia 30: 321. 1978. type: Panama, Folsom

et al 4850 (US, holotype; MO, isotype).

Epiphytic vinelike siihshru])s; stem woody, slender, 3-5 mm in diam. above,

green and glabrous toward the apex, brown below, the internodes to 3 cm long,

the nodes prominent. Leaves equal to unequal in a pair, ovate or elliptic, 2.3-

8.5 cm long, 1.0-3.5 cm wide, membranous, the apex acute to acuminate, the

base acute, serrulate, above dark green, strigillose, below lighter green, glabrous;

5-2 Jnfl

upper axils, 1-flowered; peduncles lacking; bracts minute, linear, 1-2 mm long;

pedicels ca. 2 cm long, slender at the base, ca. 1.5 mm in diam., broader toward

the apex, to 4 or 5 mm w^de, glabrous, but strigillose at the apex. Flowers showy;

floral tube ca. 1 cm in diam., the calyx somewhat oblique, the lobes ovate or tri-

angular, 0.8-1.1 cm long, 0.5-0.9 cm wide, erect except the upper lobe pushed

back by the corolla spur, the basal lobes connate for ca. 8 mm, the upper and the

lateral lobes connate ca. 3 mm, the apex acute, the margin serrate, the outside

strigose, green and lavender or reddish, the inside strigillose; corolla white with a

deep red spot in the throat, the tube oblique in the calyx, funnelform to sub-

campanulate, 3.0-3.6 cm long, the spur bulbous and fleshy, ca. 5 mm long, the

tube 6 mm in diam. just above the spur, suddenly larger at the middle and am-

pliate to ca. 1.5 cm in diam. at the throat, the outside pilose at the base, becoming

strigose above, the inside glandular, densely so on the upper side, the limb

oblique, the lobes rotund, the upper 8 mm long, the lower lobe 1.0 cm long, 1.3

cm wide, the margins crenate to erosc; stamens included, the filaments broad and

fleshy at the base, filiform above, to 1.8 cm long, yellow, glabrous, coiling after

pollen is shed, the anthers sagittate, 4 mm long, 2 mm wide; disc reduced to a

single ovate posterior gland; ovary narrowly conic, puberulent, the style curved,

ca. 1.2 cm long, pilose below, the stigma capitate. Capsule elongate globose,

1.0-1.2 cm long, 0.7-0.9 cm wide, dehiscent by 2 fle.shy recurving lavender valves;

seeds narrowly filiform, 1 mm long, longitudinally striate, dark reddish brown.

Drymonia folsomii has been collected twice on Cerro Colorado in Chiriqui

ProN'ince and frequently in Costa Rica, growing at mid-elevations in cloud forest.

The species is named for James P. Folsom, who collected this and many

other members of the Gesneriaceae in Panamd.

cHmiQui: Cerro Colorado, 8.8 km from main road, 1450-1750 m, Folsom et al. 4850 (MO,
US). Cerro Colorado, 50 km N of San Felix on the continental divide, 1200-1500 m, Mori ir

Dressier 7791 (MO )

.



1978] SKOG—FLORA OF PANAMA (Family 175. Gcmcrincrnc) QQg

7. Drymonia lanceolata (Ilanst.) Morton, Publ. Field Mus. Nat. Hist., Bot.

Ser. 18: 1173. 1938.

Episcia lanceolata Hanst., Linnaea 34: 346. 1865. type: Cariblanco, Costa Rica, Wcndland
902 ( not seen )

.

Terrestrial herbs or suhshriihs; stems quadrangular, succulent to 2 m tall,

green, minutely strigillose toward the apex. Leaves opposite, equal in a pair,

broadly elliptic, 9.6-34.4 cm long, 4.6-14.4 cm wide, membranous, the apex
acuminate, the base cuneate, crenulate, above dark green, sparsely strigose,

below lighter green, densely tomentose at the prominent veins, strigose between
the veins; petioles elongate, to 14.4 cm long with small stipulelike outgrowths
on the stem at the base of the petiole. Inflorescences of 1-3 flowers in a cluster

per axil; peduncles lacking; bracts linear, ca. 0.5 cm long, green, strigose; pedicels

1-5 cm long, angled, green strigose. Flowers showy; calyx somewhat oblique, the
lobes unequal, the posterior lobe smaller, all lanceolate to ovate, 2.3-4.6 cm long,

0.7-1.7 cm wide near the cordate base, the apex long acuminate, entire, light

green, strigose; corolla white outside, yellow inside and on the lobes, oblique
in the calyx, the tube with a short spur and curved, 3.5-4.5 cm long, ca. 1 cm
wide above the base, slightly broader above, .sparsely strigose, the hmb 2-lipped,

the basal lobe erect, others spreading, the lobes fimbriate; filaments broad at the
base above insertion, glabrous, coiled, the anthers oblong, ca. 5 mm long, curved;
disc gland suborbicular, fleshy, thick, ca. 2 mm long; ovary and style puberulent,
the stigma deeply bilobed, papillate. Capsule ovoid; seeds not seen.

This species has been collected in Costa Rica and in the i^rovinces of Bocas
del Toro, Chiriqui, and \^eraguas in Panama. The large, white, fragrant, fringed

corolla distinguishes Drymonia lanceolata from other terrestrial species of

Drymonia.

HOCAS DEL TORO: Robalo Trail, N slopes of Cerro Horqueta, 6000-7000 ft, Allen 4987
(MO, US). Chiriquicito-Calderas Trail between Quebrada Higueron and Gutierrez, Kirkhride
^ Duke 764 (MO), chiriqui: Cerro Ilorciueta, 7000 ft, Blum I- Dwijer 2590 (FSU, MO, SCZ).
Road along ridge, Cerro Colorado last stream before rising to antenna, 1650 ni, Folsom et at
4775 (MO, US). Boqiiete region, Cerro Horqueta, 6500 ft, Hagen 6 Hagen 2098 (NY), 2123
(NY, US). Between Pinola and Quebrada Hondo toward summit on Chiriqui Trail, Kirkhride
ir Duke 884 (MO). N of San Felix at Chiriqui-Bocas del Toro border, 5000-5500 ft, Mori <Lr

Kallunki 5914 (MO, US). Bajo Chorro near Rio Caldera, 1900 m, Skog l^ D'Arcy 4090 (E, P,

Wo 15-20 km
NW of Santa Fe between Escuela Agricola Alto Piedra and continental divide, 6^v.-^.^v. x...

Dressier 4729 (PxMA). Base of Cerro Tuti, Folsom 3019 (MO), 3025 (MO, US). NW of
Santa Fe 8.8 km from Escuela Agricola Alto de Piedra on road to Calovebora, 1900 ft, Mori
6661 (MO). 11 km from Escuela Agricola Alto de Piedra along Rio Dos Bocas, Mori ir Kallunki
3167 (MO, US). NW of Santa Fe, 8.8 km from Escuela Agricola Alto de Piedra, Mori 6-

Kallunki 4856 (MO); Mori et al 3922, 3956 (both MO).

8. Drymonia macrantha (J. D, Smith) D. Gibson, Phytologia 23: 336. 1972.

Alloplcctus macranthus J. D. Smith, Bot. Gaz. (Crawfordsville) 31: 117. 1901. type: Cubil-
quitz, Alta Verapaz, Guatemala, Tuerckhcim 7642 (US, holotype; US, isotype).

A. tucurriquensis J. D. Smith, Bot. Gaz. (Crawfordsville) 54: 238. 1912. type: Las Vucltas,
Tucurrique, Prov. Cartago, Costa Rica, Tonduz 13042 (US, holotype).

Epiphytic or terrestrial shrubs; stems short, the whole i^lant rarely to 2 m tall,

thick% strigillose at least toward the apex. Leaves large, broadly ovate to broadly
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elliptic, 20-30 cm long, 10-20 cm wide, membranous, the apex acute, the base

cuneate and decurrent, dentate or serrate, above dark green, strigose, below

lighter green to puiplish, strigose especially along the veins; petioles thick. In-

florescences of several showy flowers congested in the upper leaf axils; peduncles

ca. 5 mm long, the bracts large and leaflike; pedicels ca. 1.5 cm long, pubenilent;

calyx oblique, the lobes green or becoming reddish or orange, oblong, 2-3 cm

long, connate at the base, the apex obtuse, puberulous, entire; corolla white or

cream, often yello\\' within tube and red or purple on the throat, tube horizontal

in the calyx, spurred at the base, ventricose above and slightly narrowed at the

throat, 3-7 cm long, puberulous, the limb ca. 3 cm across, the lobes unequal

with the basal lobe larger and toothed, the upper and the lateral lobes usually

entire, orange red; stamens included, the anthers oblong, ca. 5 mm long; ovary

strigillose, the stigma stomatomorphic. Capsule ovoid to globose surrounded

by the persistent calyx, to 1.7 cm long; seeds reddi.sh. Chromosomes n = 9

(Wiehler, 1972).

Drymonia macrontha is native to Mexico south to Panama, where it has

been collected in the province of Chiriqui in moist forests.

The name Episcio purpusii (T. S. Brandegee) T. S. Brandegee cannot be main-

tained as a synonym of Drymonia macrantha. When Brandegee saw material

of Drynumia mucrantha, Purpus 7216, he mistakenly beheved it to be the same

as Purpus 6857, the type of Solenophora purpusii that he had described earlier.

On the strength of this incorrect observation he transferred S. purpusii to Episcia.

But the two Purpus collections are not the same, not even the same genus, thus

his synonymy cannot be accepted. Neither can the annotation of Purpus 7216

as the type of Episcia purpusii be accepted because the transfer of the epithet

to Episcia clearl)' cites Solenophora purpusii as the basionym.

ciniii(,)ui: Betwt-en Concepcion and El Ilato de Vulcan, D'Arcy 4254B (MO). Barriles,

6-16 km S of Volcan, 1000-1300 m, Dressier ^ Williams 3992 (DUKE, MO, PMA, US). 4.7

km S of Qucsta Picdra along Concepcion-Volcan road, Folsom 3960 (MO, US). Valley of the

upper Rio Gariclie, 1050-1100 in, Seibert 362 (MO).

9. Drymonia macrophylla (Oerst.) II. E. Moore, Baileya 3: 112. 1955.

Cahplcrttis luarrophyllus Oerst., Cent. Cesn. 45. 1858. typk: Naranjo, Costa Rica, Oersted

9268 (C, holotype; MO, US, photos).

Drynionirt ?»«cro/iu?osa Ilanst., Linnaea 34: 353. 1865. typk: Guatemala, Sf7/ (not seen).

AUoplvctus macrophyllus (Oerst.) Hemsl. in Codm. & Salv., Biol. Cent.-Am., Bot. 2: 484.

1882.

Cohinmea macrophylla (Oerst.) Kuntze, Rev. Gen. 2: 472. 1891.

Drymonia ochroleuea Standi., Field Mus. Nat. Hist., Bot. Ser. 12: 413. 1936, non Pocpp. type:

Tema.sh River, British Honduras, Schipp S901 (F, holotype, not seen).

D. heUzcnsis Standi., Trop. Woods 52: 29. 1937. type: Based on D. ochroleuea Standi.

D. rosea Morton, Ann. Missouri Bot. Card. 29: 56. 1942. type: Panama, Allen 2489 (US,

holotype; US, isotype).

Terrestrial or epiphytic her])s or shrubs or rarely vines; stem lax or erect, to

1.5 m tall, to 1 cm thick, subquadrangular, strigillose to glabrate. Leaves equal

to unequal in a pair, elliptic, ovate, oblong, or oblanceolate, sometimes falcate,

8.2-35 cm long, 3.5-14 cm wide, membranous to subcoriaceous, the apex acute
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to acuminate, the base cuneate or acute, sometimes unequal, denticulate to

crenate or serrulate, above green, strigillose to scabrous, below light green or

reddish, especially between the veins, strigillose, the veins prominent; petioles

thick, 1-5 cm long, strigillose. Inflorescences in the upper leaf axils, 1-few
flowered; peduncles lacking; bracts small; pedicels short, less than 1 cm long.

Floivers with calyx lobes thin, subequal, ovate, 1.0-1.5(-2.8) cm long, green, or

with red veins, or all red, strigillose, the margin comblike, fimbriate, dentate

or serrate, the apex sometimes mucronate; corolla pale yellow or cream, usually

more yellow inside and with a red or pui-ple area on the lower surface in the

throat, the tube waxy with a short spur, ampliate toward the limb, not contracted

above, 3-6 cm long, densely puberulent outside, the inside glabrous or glandular,

the limb of rounded lobes spreading, ca. 0.5 cm long, the lower lobe longer,

minutely toothed; stamens included, the filaments adnate to the base of the

corolla tube, glabrous, later coiling, the anthers 3-5 mm long, at first coherent,

after anthesis separating; disc gland thick, glabrous; ovary nearly glabrous to

pubescent, green, the style white, puberulent, the stigma stomatomorphic.

Chromosomes 2n — 18 (Lee, 1962).

Drijmonia mucrophylla is known from Guatemala to Peru, although first

described from Costa Rica.

As in many other widely distributed species in the Gesneriaccae, Dnjmonia
macrophyUa is variable, especially in leaf coloration. Corolla length seems quite

variable, also. Two specimens (Foster ir Kennedy 1858 (DUKE); Liesner 1223

(US)) from Panama Province have mature corollas reaching 6 cm long. In

other characters the specimens are similar to other specimens of the species from

nearlDy localities. Most specimens have corollas ca. 3 cm long, but occasionally

some plants bear corollas 4 or 5 cm long.

Dried specimens often resemble Alloplectus ichthyoderma, but that species

can be distinguished by the scaly stem epidemiis, by the shorter and more
pilose corollas, and location at higher elevations in Chiriqui Province where
Drnmonia macrovJwUa is as vet unknown.

BocAs DEL TORo: Top of scconcl fila above Alinirante, Gentry 2811 (MO). Old Bank
Island, Chiriqui Lagoon, Wedel 2124 (MO, US). Without other locality, Wedel 484 (MO).
cocle: Hills N of El Valle dc Anton, 800 m, Dressier 4236 (PMA). Slope of Cerro Pilon near
El Valle, 700-900 m, Duke 12144 (MO). Foothills of Cerro Pilon near El Valle, 900 m, Duke
ir Correa 14658 (MO). Foot of Cerro Pilon near EI Valle, 2500 ft, Dwyer ir Correa 7973
(MO). La Mesa, 2200 ft, Dwijcr & Nee 11950 (MO). 3 km NE of El Valle, Mori ir Kallunki
2954 (MO, US). La Mesa above El Valle, 800 ni, Skog ir Butcher 4124 (US), colon: Be-
tween Nuevo Tonosi and Rio Indio on road from Portebelo and Nombre de Dios, near sea level,

Croat 33547 (MO). Santa Rita Ridge trail, 17-35 km from Boyd-Roosevelt Highway, 400-800
m, Mori ir Crosby 6356 (MO). Rio Ciianche, ca. 3-4 km above bridge on road to Portobelo,

Witherspoon ir Witherspoon 8661 (MO). Panama; Road from El Llano to Carti-Tupile, 12

mi above Panamerican Highway, 200-500 m, Croat 22849 (US). Campo Tres beyond Cerro
Jefe, 700 m, Croat 27054 (MO). 1 mi upstream from Frizzel's Finca Indio, slopes of Cerro
Jefe, Foster I- Kennedy 1858 (DUKE). El Llano Carti-Tupile road 11-18 km above Pan-
american Highway, 200-600 m, Liesner 1223 (US); Skog b Folsom 4174 (E, MO, US).
VERAGUAs; Valley of Rio Dos Bocas, 11 km from Escuela Agricola Alto Piedra on road to

Calovebora, 450 m, Croat 27561 (MO). Third branch of Rio Santa Maria 12-15 km NVV of

Santa Fe, 650-750 m. Dressier 4995 (PMA), Lower slopes Cerro Tute ca. 10 km NW of Santa
Fe, 750-1000 m, Mori et al 7546 (MO). NW of Santa Fe, 11 km from Escuela Agricola Alto

de Piedra, 450-550 m, Mori et al 3844 (MO).
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10. Drymonia multiflora (Oerst. ex Ilanst,) Wiehl, Phytologia 27: 325. 1973.

Calanilius miiltiflorns Ocrst. ex Hanst., Linnara 26: 208. 1854. type: Naranjo, Costa Rica,

Oersted (C, lu)lot>pc, not seen).

AUoplcctus mullifloms (Oerst. ex Ilanst.) Ilanst., Linnaea 34; 36L 1865.

Cohimnca muUifhra (Oerst. ex Ilanst.) Knntzc, Rev. Cen. 2: 472. 1891.

Epiphytic vines or shrubs; stems slender, to 1 m, tlie internodes short, brittle,

strigillose, branched. Leaves equal to greatly unequal in a pair, lanceolate to

elliptic, 2.2-9.7 cm long, 0.7-3.4 cm wide, subcoriaceous when fresh, the apex

acuminate, tlie base cuneate to rounded, subentire to serrate, above dark green,

shiny, glabrous, below ligliter green, minutely strigillose; petiole 0-6 mm long.

Inflorescences axillary, of single flowers; peduncles lacking; bracts minute;

pedicels 0.7-1.0 cm long, red, strigillose. Flowers few; calyx not oblique, the

lobes nearly equal, ovate, 0.8-1.5 cm long, the apex acuminate, deeply toothed,

green to purplish, usually red; corolla white to yellow with reddish stripes in the

tube, or purplish within or on the limb, the tube erect in the calyx, with a .short

roimded spur at the base, ca. 2.5 cm long, slender, ventricose above, then con-

tracted at the throat, glabrous below, sparsely pilose above outside, the limb

somewhat 2-lipped, the lobes small, nearly entire to erose, ciliate; anthers oblong;

ovary globose, reddish, pilose. Capsule surrounded by the persistent calyx,

globose, ca. 0.8 cm in diam., dark red to nearly black; seeds oblong, ca. 1 mm
long, reddish brown, lined, but not noticeably twisted.

This species is known from Costa Rica and the Atlantic slope in Panama.

boCAs UEL TOiic): Above Quebrada Huron on Cerro Bonyik, 150-260 m, Kirkhride i^ Duke
592 (MO, REED, SCZ). Fish Creek Mountains, Chiri(iui Lagoon, Wedel 2337 (MO), cocle:
Rivera's sawmill, Alto CaKario, 700-900 m, Folsom 3214 (MO). El Cope, El Petroso, FoIsodi &
Lantz 188(iB (MO, US), paxama: Gorgas Memorial Labs yellow fever research camp ca. 25
km NE of Cerro Aziil on Rio Pieclras, 550 m, Barrett et al. 3436 (MO), vehaguas: Rio

Primero Brazo 2.5 km beyond A^rieultme School Alto Piedra near Santa Fe, 700-750 m,
Croat 25466 (MO). S.8 km from Escuela Agricola Alto de Piedra, Mori 6 Kallunki 3228 (MO).

11. Drymonia parviflora Hanst., Linnaea 34: 352. 1865. type: Candelaria,

Costa Rica, C. lloffnuin (not seen).

Epiphytic herbs, subshrubs or sJirubs; stems stout, subquadrangular, the inter-

nodes somewhat verrucose, tomentose, the nodes swollen. Leaves often strongly

unequal; blades elliptic, falcate, 6-20 em long, 3-9 cm wide, membranous, the

apex acute to acunn'nate, the base cuneate or decurrent, the margin shallowly

dentate, above dark green, occasionally with paler veins, strigillose, below paler

green, often reddish, pubescent; petioles often elongate, 0.5-4.0 cm long. In-

florescences of few to several flowers congested in the upper leaf axils, the

pedicels strigillose; calyx lobes pale pink to purplish, ovate, 1.5-2.5 em long,

ca. 1.5 cm wide at the base, serrate, sparsely strigose; corolla yellow, not much
longer than tlie calyx, the tube slightly curved, broader toward the limb,

sparsely pilose outside, the limb spreading, the lobes erose; ovary pilose. Capsule

ovoid, surrounded by the persistent calyx, ca. 8 mm long, pmplish, pubescent;

seeds oblong, dark brown, longitudinally striate, embedded in black matrix.

Drymonia parviflora resembles D. macrantha in habit l^it the leaves and
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flowers are smaller in this species. Originally described from Costa Rica, D.
parviflora can be found in Panama in tlie province of Chiriqui.

CHiRiQui; Bajo Mono-Robalo trail, W slopes of Cerro Horqueta, 5000-7000 ft, Allen 4786
(MO, US). Las Lagiinas, 2 km SE of Volcan, L300 m. Dressier 7156 (MO, PMA). Ridge road
at Cerro Colorado 4.3 km from main road, 1450-1750 m, Folsom et ah 4803 (MO, US). Bajo
Mono and Quebrada Chiquero, 1500 m, Woodson 6 Scherij 566 (MO, US),

12. Drymonia rubra Morton, Publ Field Mus. Nat. Hist., Bot. Ser. 18: 1175.

1938, type: Yerba Bucna, Prov. Heredia, Costa Rica, Standleij ir Valeria

49933 (US, holotype).

Terrestrial or epiphytic shrubs or lianas; stem lax, succulent when young, be-

coming woody, to 2 m tall, subterete to quadrangular, strigillose at the apex,

glabrescent below. Leaves often unequal in a pair, elliptic to obovate, 6.8-20.2

cm long, 2.8-8.8 cm wide, subcoriaccous, the apex acuminate, the base cuneate,

entire, above dark green, sparsely strigillose, below lighter green or reddish,

sparsely strigillose; petioles 1-4 cm long. Inflorescences axillary, of 1 or few
flowers; peduncles lacking; bracts linear, strigillose; pedicels 0.5-5 cm long, stri-

gillose. Flowers showy; calyx large, obUque, the lobes lanceolate to ovate,

3.5-5.0 cm long, 1.1-2.8 cm wide, the apex acuminate, the base rounded or

cordate, subentire, green to creamy white, glabrous; corolla dark red, or with
longitudinal light streaks or white at the base, a band of red at the middle and
lighter toward the limb, or with a yellow area on the lower limb, oblique in

the calyx, the tube curved, broader above from a gibbous or a saccate base, not

contracted at the limb, 3-6 cm long, strigillose outside, the limb spreading, the

lobes suborbicular, erose; anthers oblong, ca. 5 mm long; ovary strigillose.

Capsule ovoid, 1.5-2.0 cm long, 1.2 cm wide, white at maturity; seeds not seen,

Drymonia rubra was originally described from Costa Rica, but is now known
from the provinces of Bocas del Toro, Chiriqui, Code, Colon and Veraguas in

Panama.

B(X:as del toro: Fish Creek Mountains, Chiriqui Lagoon, Weclel 2359 (MO, US).
CHimQui: Between Pinola and Quebrada Hondo toward sunnnit on Chiriqui Trail, Kirkbride 6
Duke 883 (MO), cocle: Hills S of El Valle, 2500 m, Allen 4379 (MO). La Mesa 4 km N of
El Valle, 850 m. Nee 6 Dwyer 9190 (MO, US), colon: Lower Rio Guanche, Dressier 4928
(PMA). veraguas: Valley of Rio Dos Bocas between Escuela Agricola Alto Piedra and
Calovebora, 15.6 km \W of Santa Fe, 450-550 m, Croat 27655 (MO). 10 km NW of Santa Fe
on road to Calovebora, at first branch of Rio Santa Maria, Mori ir Bolien 7633 (MO). 11 km
from Escuela Agricola Alto de Piedra along Rio Dos Bocas, Mori i:r Kallunki 3142 (MO, US).
NW of Santa Fe 1 km from Escuela Agricola Alto de Piedra on slopes of Cerro Tute, Mori 6-

Kallntjki 4796 (MO). NW of Santa Fe, 8.8 km from Escuela Agricola Alto de Piedra, Mori 6-

Kallunki 6187 (MO). NW of Santa Fe 1 1 km from Kscuela Agricola Alto de Piedra, in valley
of Rio Dos Bocas, 450-550 m, Mori et al 3836, 3862 (both MO). 7 km W of Santa Fe past
agricultural school, 2900 ft, Nee 11241 (MO, US).

13. Drymonia serrulata (Jacq.) Mart., Nov. Gen. 3; 59, 1829 & 3: 192. 1832.

Besleria serrulata Jacq., Ilort. Schonbr. 3: 21, tab. 290, 1798. type: Cult, Hort. Schonbrunn,
Jacqiiin (W, not seen).

B. spectabilis Kunth, in H.B.K., Nov. Gen. Sp. PL 2: fol. ed. 321; qto. ed. 400. 1818. type:
Smita R., between La Secjuia and Popayan, Dept. Cauca, Colombia, Humboldt & Bon-
pland 2028 (P-BO, not seen; IDC 6209-2, 58. II, 7).
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Drijmonia hicolor Lindl., Bot. Reg. 24: iah. 4. 1838. Illegitimate renaming of Beslena ser-

rulata Jacq.

D. jacqnimi C Don., Cen. Hist. 4: fi53. 1838. Based on BesJcria serruJata Jacq.

D. spectaMis (Kunth) Mart, ex G. Don, Gen. Hist. 4: 653. 1838.

D. cmtata Miq., Linnaea 18: 26. 1844. type; Surinam, Focke 766 (U, not seen).

D. parvifolia Griscb., Fl. Brit. W.I. 463. 1861, not Morton, type: Magdelena, Santa Marta,

Colombia, Purdie 177 (GOET, K, not seen).

D, macuhta S. Moore, Trans. Linn. Soc. London, Bot. Ser. 2, 4: 410. 1895. type: Barro do

Bugres, Matto Grosso, Brazil, S. Moore 529 (BM, not seen).

D. chiaijcnsis T. S. Brandeg., Univ. Galif. PubL Bot. 6: 64. 1914. type: Finca Mexiquito,

Chiapas, Mexico, Purpus 6875 (UC, holotype, not seen).

Succulent, terrestrial herbs or low shrubs, epiphytic or scandent shrubs, or

more usually lianas; stem succulent when young, becoming woody with a papery

bark, when erect to 2 m tall, or to 10 m long and 10 cm in diam. near the base

when climbing, often with adventitious roots in the internodes or with prominent

brownish corky lenticels on woody steins, reddish or green, sparsely strigose or

puberulous toward the apex; branched or not. Leaves oj^posite, equal to nearly

equal in a pair, elliptic or oblong to obovate, 4-19 cm long,

apex acute or acuminate, the base cuneate to rounded, sometimes oblique,

serrulate to sinuate dentate, somewhat succulent w^ien fresh, dark green or

with a lighter patterning above, sparsely strigillose to scabrous, below Hght green

to purplish or with a purple patterning especially in younger leaves, sparsely

strigillose to glabrescent, less between the veins; petioles 0.6-30 cm long, ap-

pressed pubescent. Inflorescences of solitary or rarely to 3 flowers in the leaf

axils; peduncles, lacking; pedicels 0.5-2.5 cm long, puberulous. Flowers large

and showy; calyx of 5 more or less free leaflike lobes, the 4 lobes erect, nearly

equal, ovate, lanceolate to oblong, decurved, 2-5 cm long, 0.5-3 cm wide, acute

or acuminate at the apex, the base rounded to cordate, the fifth (dorsal) calyx

lobe smaller than the others and curved around the corolla spur, all with entire,

sinuate to serrulate margins, puberulous or sparsely strigillose on both sides,

persistent and accrescent in fruit; corolla variously colored, from white, cream,

pale yellow, pink, dark red to purple, often with red, lavender, maroon, or

purple veins or spots in the throat of the tube, coloring becoming darker during

anthcsis, 3-7 cm long, puberulent outside, inside glandular pubescent at least

toward the throat, the tube oblique, with a basal globose spur, then contracted

above the spur, gibbous or ventricose dorsally above, then broadening toward

the throat, 2-3 cm long, 3-S mm wide at the base, 10-20 mm wide at the throat;

limb broad, bilabiate, the lobes rounded, 1.0-1,5 cm wide, serrulate, reflexed,

except the lower anterior lobe which is larger and erose fimbriate, all often

darker colored or spotted; stamens included, held in the throat at anthcsis, then

coiling and withdrawing, the filaments broader at the base, glabrous, the anthers

connivent, ca. 6 mm long, 2 mm wide, the base spurred and sagittate, the

staminode small, glabrous; disc of a single large gland or annular and dorsally

widened, glabrous; ovary ovoid, puberulous, the style elongating as filaments

withdraw, ca. 2.5 cm long, curved, glandular pubescent; stigma bilobed. Capsule

globose to broadly ovoid, 1-2 cm long and wide, puberulous, the line of de-

hiscence pronn'nent, bivalved, the valves thick and fleshy, yellowish to purpli.sh
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outside, orange to red within with a large dark conic mass of placental and
funicle tissue and seeds; seeds black, shiny, oblong, fusiform, ca. 1 mm long,

twisted and striate. Chromosomes 2n = 18 (Ratter, 1963), n = 9 (Wiehler, 1972).

Drymonia serrulata is the most widely distribvited species in the genus and
one of the most widely distributed of the Gesneriaceae. It is found from Mexico to

the Matto Grosso in Brazil, and on the Lesser Antilles. Its habit and habitat

are equally as diverse: it is sometimes an ej^iphyte, but often rooted in the ground

and climbing on trees or shrubs; it sometimes grows over rocks on exposed lime-

st(me outcrops, beaches or sea-cliffs or in moist undisturbed forests, and it even

occurs in dry-deciduous woods, at roadsides, clearings, and second growth forests.

In Panama it has been widely collected at low to middle elevations except in low-

lands of Chiriqui Province,

A population from Cerro Jefe appt^ars to l)e intermediate between Drymonia
serrulata and D. alloplectokles in leaf size and serration, and in flower size and

color. The plant(s) may be the result of hybridization between the two com-

monly collected parents that are both found in Panama Province, on or near

Cerro Jefe.

bocAs DEL TORO: Changuiiiola valley, Diuilap 217 (US), 555 (US). Chiriqui Lagoon
Wedel 1219, (MO, US), 1245 (US), 1272, 1388 (all MO, US), 1281 (MO). Water
Valley, Chiriqui Lagoon, Wedel 1555 (MO, US). Old Bank Island, Chiriqui Lagoon, Wedel
1890, 2006, 2052 (all MO, US). Little Bocas, Chiriqui Lagoon, Wedel 2497 (MO, US).
Shepherd Island, Chiriqui Lagoon, Wedel 2708 (MO, US), canal zone: Barro Colorado
Island, Aviles 54a (MO); Batifrham 415 (US); Baiilett ir Lasser 16730 (MICH, MO); Croat
6037 (DUKE, F, MO, NY); Croat 6054 (F, MO, SCZ); Croat 6121 (MO, NY, SCZ); Croat
6130 (MO); Croat 6153 (MO, SCZ); Croat 7332 (F, MO, NY, SCZ); Croat 11737 (MO, NY,
SCZ, US); Croat 11756 (MO, SCZ); Croat 11771 (MO); Dwyer 1443 (MO, SCZ, US);
Ehi7i[rer 269 (F, MO); Kenoyer 541 (US); Killip 40024 (US); Shattuck 143, 294, 508, 1065
(all MO); Standley 41135 (US); Weaver 6- Foster 1474 (DUKE, F, MO, PMA); Wilbur &
Weaver 10787 (DUKE); Woodworth ir Vestal 371 (MO). TTC Albrook Tower, B/r/m 1079
(MO, SCZ). Road S-10, N of Escobal, Croat 12438 (MO, MO). Forest N of Summit Hills

Golf Course, Croat 16654 (MO). Espave forest along Albrook-Ft. Clayton dump road, Viike 6-

Mussell 6625 (MO, US). Fort Sherman, Dwijer 7184 (MO, NY). Coco Solo, U.S. Army
Tropic Test Center, Mine Emplacement Center, Dwyer ir Duke 7886 (MO). Roadside woods.
Madden Dam, Boy Scout Camp Road, Dwyer ir Elias 7501 (MO). Madden Dam, Elmiger 846
(MO, US). Pipeline Road, Gentry 1424 (MO). Road K-19, 2 mi from W border of Zone to

cleared area near Canal, Gentry 1788 (MO, NY, SCZ). Coco Solo, Gentry 6073 (MO). Cerro
Galera ca. 2 km from Pacific Ocean near W boundaiy of Canal Zone, 350-400 m, Gentry 6638
(MO). Madden Dam, 50 ft, Lewis et ah 5 (MO). U.S. Naval Ammunition Depot 2 mi W of

Balboa on Highway 1, Luteyn ir Foster 924 (DUKE). NW corner of Zone on inland road to

Pinas from Catun, 80 m, Mori ir Kallunki 1939 (MO, PMA). RR and Panama Canal 6 km W of
Camboa, 30-40 m. Nee 7205 (MO). Mj km W of Gamboa, 30 m, Nee 7501 (MO, US). Fort
Sherman near mouth of Chagres River, Tyson 1531 (FSU, MO, SCZ), Old Fort San Lor
Tyson 1579 (FSU, MO, SCZ, US), 2231 (FSU, MO, SCZ). Between Fort Davis and Coco
Solo Hospital, Tyson 6810 (MO, NA, PMA). caimyui: Boquete, 3800 ft, Davidson 828 (MO,
US). S of Questa Piedra along Concepcion-Volcan road, Folsom 3961 (MO, US), 3962 (Mo[
US), cocle: El Valle de Anton, N Hills, Allen 3557 (MO, US); Bartlett ir Lasser 16707
(MICH, MO). 8 mi N of El Valle de Anton, Luteyn ir Kennedy 1708 (DUKE, MICH, MO).
W slope and summit of Cerro Valle Chiquito, 700-800 m, Seihert 499 (MO). N slopes of Cerro
Guacamayo, SE of El Valle, 1800 ft, Webster 16860 (MO). Between Las Margaritas and El
Valle, Woodson et al. 1765 (MO, NA, US), colon: Orillas de Rio Boqueron, ca. 3 km de
la Pelona, Carrasquilla et al. 391 (MO). 2 mi NE from Puerto Pilon, trail along Rio Piedras,

Correa ir Haines 252 (DUKE, MO, PMA). Coasthne between Garotte and La Guaira, D'Arcy
9357 (MO). Hills just N of Rio Guanche, Davidse 6 D'Arcy 10066 (MO). Thickets near
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beach, Maria Chiquita, E of Rio Piedras toward Portobelo, Dwyer ir KirkbrkJe 7776 (MO).

Between Rio Piedras and Puerto Pilon, Lewis et al 3223A (MO, SCZ). 6 ini SW of Portobelo,

Ltifcyn 1428 (DUKE). Tributary of Quebrada Anchca 4 km E of Buena Vista, 3 kin N of

cement plant, 80 m, Nee 77H2 (MO, US). Fato (Nombre de Dios), sea level, Pittier 3843 (US).

Rio Sirri, Trinidad Basin, 20-50 m, Pittier 4017 (US). Santa Isabel, sea level, Pittier 4180

(US), daiuen: Peak ea. 300 ft hi^h between Rio Balso & Rio Areti at their confluence, Duke

8732 (MO, REED). Quebrada Maskia off Rio Pucro above Pucro, Duke 13089 (MO, OS).

Quebrada Bidoto (Peccary Creek) off Rio Areti, Duke 13595 (MO). Rio Tuira, between

Rio Punusa & Rio Mangle, Duke 14606 (MO, REED). Caniino del Pirre, Duke ir Bristan 256

(MO). River Canglon, Duke ir Bristan 379 (MO). Puerto Saint Dorotea, on beach, Dwyer
2273 (MO). Rio Tutinesa, at middle Tuquesa Mining Company camp called Charco Peje, 250

m, Mori 7022 (MO). Cana, 1750 ft. Stern et al 462 (MO, US). Penas Bay near hotel, Tyson

5526 (DUKE, FSU. MO), los santos: Loma Prieta, 800-900 m, Duke 11857 (MO, REED),
11872 (MO, OS). Cerro Pilon, 2700 ft, Dwyer ir LaUathin 8622 (MO). Loma Prieta, Cerro

Grande, 2400-2800 ft, Lewis et al 2221 (MO, SCZ). N of Guaniquito, ca. 10 mi N of Tonosi along

Rio Tonosi, l()()-20() m, Luteyn ir Foster 1374 (DUKE). Panama: Cerro Jefe, Dressier 3575

(PMA); Dwyer & Ganger 7382 (MO). Rio Chagres, 1 mi above Madden Lake, Duke 4477

(MO, US). Rio Pita, 0-2 mi above tidal limit, Duke 4791 (MO, US). Chepo Highway W of

Rio Pacora, Duke 5889 (MO). Cerro Campana, Duke 5987 (MO). San Jose Island, road be-

tween Bodega Bay and Mata Pierco, Duke 12530 (MO). Between Canasas and Sabalo, 100 m,

Duke 14486 (MO). Alhajuela, Dwyer 1139 (SCZ). Goofy Lake to 1.5 mi S of Goofy Lake,

1800 ft, Dwyer 6 Ilayden 8034 (MO). Goofy Lake toward Cerro Azul, ca, 2 mi S of Goofy

Lake, Dwyer ir Stirnson 8068, 8073 (both MO). San Jose Island, Pearl Archipelago, Main
Beach, Harlow 53 (US). Main Beach, San Jose Island, Johnston 62 (MO, US). Region of

Cerro Azul, Finca El Indio, ca. 0.5 mi in, 750 in, Kennedy 1527 (MO). Path beyond die village

of La Eneida, 1000 m, Luteyn h Foster 1108 (DUKE). Ridge 3 km S of Alcalde Diaz, 410-

440 m, Nee 8560 (MO). Alhajuela, Paul 497 (US). Chepo, 60 m, Pittier 4467 (US). 1 mi E
of El Llano, Tyson 6838 (MO, NA, PMA). san blas: Beach E of Puerto Obaldia, Croat 16904

(MO). Nakka, Dwyer 6885 (MO, SCZ). without locality: Hayes 827 (NY).

14. Drymonia stenophylla (J. D. Smith) II. E. Moore, Baileya 3: 112. 1955.

Alloplectus stenophyllus J. D. Smith, Bot. Gaz. (Crawfordsville) 25: 153. 1898. type: Forests

of Suerre, Llanuras de Santa Clara, Costa Rica, /. D. Smith 6724 (US, holotype, not seen).

Drymonia parvifolia Morton, Ann. Missouri Bot. Card. 29: 56. 1942, not D. parvifolia Griseb.

TYPE: Panama, Allen 1949 (MO, holotype).

D. mortoniana Wiehl, Phytologia 27: 325. 1973, based on D. parvifolia Morton.

Epipliytic shrubs; stems erect, 0,3-0.5 m long, strigillose only at the apex,

glabrescent below. Leaves nearly equal to strongly unequal in a pair, lanceolate

to elliptic, 5-13 cm long, 1.1-4.2 cm wide, subcoriaceous, the apex acuminate,

the base acute to cuneate, entire, above dark green, glabrous or strigillose

(Panama), below lighter green with darker veins, glabrescent. Infloreseences in

the upper leaf axils of 1 or 2 flowers; peduncles lacking; bracts reduced or

lacking, pedicels slender, 0.5-1.5 cm long, glabrous; calyx oblique, the lobes

unequal, lanceolate to ovate, 0.8-1.7 cm long, the apex acute, entire or rarely

serrulate, or with prominent vein endings, green or rarely reddish, glabrous;

corolla white, the throat yellow or pink, the limb white or reddish, the tube

oblique in the calyx, the spurred base slender, ca. 3 mm in diam., broader above,

to 1 cm wide, 2-3 cm long, the lobes of the limb erose to shortly fimbriate;

stamens included, the filaments coiling after anthesis, glabrous; anthers ob-

long; disc gland single, thick, glabrous; ovary oblong, pubescent at the apex and

the base of the style; stigma stomatomorphic. Capsule enclosed in persistent

calyx; seeds not seen. Chromosomes n = 9 (Lee, 1962).

Drymonia stenoplujUa is more common at low to middle elevations in Costa
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Rica, from where it was first described. In Panama it can be found at somewhat
higher altitudes in Cliiriqui Province. The width of the calyx lobes, the corolla

color and leaf size vary throughout the range, but the species holds together in

characters of size and shape of corolla, ovary pubescence, as well as in other

characters.

Dripnonia aciculata is a similar species but differs in liaving red-streaked

corolla lobes.

CHiHigui: Trail from San Felix to Cerro Flor, 100-850 m, Allen 1949 (MO). SW slope

of Volcan Baru, 5000 ft. Butcher ( US ) . NW side of Cerro Pando, Croat 15945 ( MO, NY, USF )

.

Cerro Fortuna, 1400-1600 m, Dressier 5392 (PMA). Road 3-5 mi NW of El Ilato del Volcan
towards Costa Rica across the Rio Chiriqni Viejo, 3000-4000 ft, Liitcyn 855 (DUKE), colon:
Hills N of El Valle de Anton, trail to La Mesa, 1000 ni, Allen 2691 (US, US). Mountains be-
yond La Pintada, 400-600 m, Hunter & Allen 550 (MO).

15. Drymonia sulphurea ^^^iehl., Sclbyana 2: 109. 1977. type: Cerro Jefe,

Prov. Panama, Panama, WicliJer ir Dressier 71213 (SEL, holotype, not

available for study).

Terrestrial or epiphytic herbs or stihsJinihs; stems erect, quadrangular, suc-

culent, to 30 cm tall, ca. 1 cm wide, green to reddish, the upper part of the

stem strigillose, the internodes to 5.5 cm long, the nodes swollen. Leaves nearly

equal in a pah*, ovate, elliptic to obovate, 7.9-24.8 cm long, 3.4-14.0 cm wide,

fleshy when fresh, membranous when dry, the apex acuminate, the base acute

to rounded, crenulate, above bullate, dark green, glossy, glabrous, below red

to purple, strigillose, the veins prominent; petioles stout, 1.6-8.4 cm long, 2-3

mm wide when dry, reddish, strigillose. Inflorescences in the upper leaf axils,

short racemose, of 4-10 flowers; peduncles 2-6 mm long, strigillose; bracts red-

dish; pedicels slender, 1.1-3.1 cm long, strigillose. Flowers with the calyx lobes

ovate, ca. 2 cm long, pale green, strigillose on both sides, the apex acute to

rounded, the base cordate, entire; corolla horizontal in the calyx, the tube

saccate at the base, puberulent or strigose outside, broadening toward the

throat, pale green to yellow or cr(*ain, glandular inside, 2-3 cm long, ca. 1 cm
wide at the throat limb with the upper and lateral lobes reflexed, ca. 5 mm long,

subentire, the basal lobe erect, slightly longcM', erose; stamens included, fila-

ments ca. 2 cm long, adnate to the base of the corolla tube, glabrous above;

anthers ca. 4 mm long; disc gland dorsal, white, glabrous, the ovary pubescent,

the style glandular pubescent, the stigma broadly bilobed. Fruit unknown.

Drymonia sulphurea is closely related to D. lurrialvae Ilanst. and may be a

local variant of the latter widespread species. Examination of the type, which

was not available, may show that D. sulphurea should be reduced to a sub-

species or variety. Drymonia turrlalvae differs in the red to purple calyx lobes,

the broader stigma, and apparently shorter corolla. Drymonia sulphurea is

known only from the area near Cerro Jefe in the province of Panama,

PANAMA: La Encida, region of Cerro Jefe, Dressier 3648 (US). Road between Cerro Jefe

and La Eneida, Luteijn 6 Foster 1137 (DUKE). Woods around La Encida, 1000 ni, Lutcyn
ir Kennedy 1771 (DUKE).



914 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

16. Drymonia turrialvae Ilanst., Linnaea 34: 359. 1865. tyi>k: In Volcano

Turrialva, Costa Rica, WendUind 517, 952 (syntypes not seen).

D. marmotata Hook, f., Bot. Mag. 110: tab, 6763. 1884. type: Cult., Kcw Gardens (K, holo-

typc, not seen).

Tcn'cstrial or epiphytic herbs or low sJirubs; stems succulent, quadrangular,

to 0.5 in tall, stout, red to puiple, becoming pale brown, strigillose to glabrous,

unbranched. Leaves equal in a pair, fleshy, ovate to suborbicular, large, 8.7-29.5

cm long, 3.9-25.4 cm wide, membranous when dry, the apex acuminate to

cuspidate or rounded, tlie base rounded or cordate, crenulate to subentire, above

bullate, glossy dark green, glabrous, tlu^ veins sunken, below pink to red or

purple, puberulent at least on the veins to glabrous, the veins prominent; petioles

often long, stout, sometimes scaly, 2.3-21.7 cm long, 2-6 mm wide, purplish.

Inflorescences in the upper axils, flowers many in congested racemes; peduncles

ascending, short, red; bracts oblong, red purple, puberulent; pedicels to 4 cm

long, red purple, glabrescent. Flowers showy; calyx lobes ovate, shiny, red

purple, 1-3 cm long, puberulent, entire or inconspicuously toothed; corolla lilac,

pink, cream, light yellow or white with yellow on the limb, the tube horizontal

in the calyx, saccate at the base, puberulent, broader toward the throat and not

contracted above, waxy, to 6 cm long, the limb bilabiate, the lobes rounded, tlie

lower lobe larger and fimbriate; stamens included, the filaments shortly adnate to

the base of the corolla tube, flattened, coiled after anthesis, the anthers oblong,

ca. 5 mm long; disc gland broadly triangular, yellow, glabrous; ovary reddish,

glabrous, the style yellow, puberulent; style scoop shaped. Fruit a fleshy capsule,

oblate or globose, lavender, blue, pink, red to purple, ca. 1 cm in diam.; seeds

fusiform, reddish, striate.

Drymonia turrialvae often inhabits dark, damp openings near waterfalls or

streams, occupying a site where the plants are in the spray from the falls or

stream as water runs over rocks. In the dark humid atmosphere the leaves can

become large and dark colored, and the light colored corolla makes a striking

contrast to the purplish calyx, bracts, and leaves.

This species is known from Costa Rica and Panama, but also has been col-

lected as far south as Ecuador.

iuk:as del. toho: Buena Vista, region of Alnurante, Cooper 223 (NY). Quebrada Huron,

300-400 ft, Kirkbrklc ir Duke 434 (MO). Between Buena Vista eoffee finea and Cerro Pilon

on Chiriqui trail, Kirkhride ir Duke 684 (MO, NY, REED, REED). Fish Creek Moinitains,

Chiriqui Lagoon, Wedel 2306 (MO, US), ciinugui: W side of Cerro Pando, 6000 ft, D^Arcy ir

D'Airy 6659 (F, MO). Waterfall near road between Rio Sereno and Volcan, Skofs, ct al. 4019

(E, MO, P, US), (x)cle: Hills N of El Valle de Anton, trail to La Mesa, 1000 m, Allen 2696

(US). Cerro Caital Caracoral, 2700-3200 ft, Dwycr 6 Correa 8864 (MO). La Mesa, 650-710

m, Mori et at 1907 (MO). El Petroso at Rivera's sawmill, 7 km beyond El Cope, 800 ni,

Skog et al 4201 (US), darien: Cerro Pirre, Bristan 551 (MO, OS). Aseent of Cerro Pirre

from Rio Pirre S of El Real, 750-1030 m, Duke 5343 (MICH, MO). Cerro Pirre, Duke 6082

(^HCH). Ranclu) Rio, Cerro Pirre, W slope, 2200 ft, Duke 6605 (MO). Elfin forest, Cerro Campa-
miento, S of Cerro Vhvt\ Duke 15661 (US). Cerro Pirre, 2500-4500 ft, Duke 6- Elias 13773

(MO), 13776 (NY), 13816 (MO). Cerro Pirre, between Pirre and next southern peak, Folsorn

4377 ('mO), 4379/3 (US). Summit of Cerro Pine, 1000 m, Gentry 4604 (MO). Summit of Cerro

Pirre, 1000-1400 m, Gentry i^ Clewell 6954 (MO, SCZ). Cerro Mali on Colombian border, N
slope, 1400-1500 m, Gentry 6 Mori 13810 (MO). 0-2 mi E of Trcs Bocas along shortest

headwater of Rio Cuasi, Kirkhride & Duke 1164 (MO). N slopes of Cerro Pirre, 700-950 ni,
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Mori h Kallunki 5500 (MO). Cerro de Caamara, Sambu basin, 500-974 lu, Pittier 5671 (US).

Cana-Cuasi Trail, Chepigana District, 1200 m, Ternj 1421 (MO). Veraguas: Rio Primero

Brazo 2.5 km beyond Agricnlture School Alto Picdra near Santa Fe, 700-750 m, Croat 25474

(MO). Valley of Rio Dos Bocas on road between Alto Piedra and Calovcbora, 350-400 ni,

Croat 27411 (MO). Valley of Rio Dos Bocas 11 km from Escuela Agrieola Alto Piedra on

road to Calovebora, 450 m, Croat 27543 (MO, PMA). 15-20 km NW of Santa Fe between

Escuela Agrieola Alto Piedra and Continental Divide, 650-800 m, Dressier 4728 ( F, MO, PMA )

.

3.9-5 mi N of Santa Fe, 500-1000 m, Gentry 29883 (MO, SCZ). N of Santa Fe, ea. 2 km N
of Escuela Agrieola Alto de Piedra, Mori h Kalhinki 2631 (MO). 6-7 km W of Santa Fe on

road past agriculture school, 2900 ft, Nee 9754 (MO). Near 2nd branch of Rio Santa Maria,

road from Santa Fe, Withersvoon ir Dressier 8894 ( MO ).

17. Drymonia variegata Uribe, Mutisiu 11: 1. 1952. tyi'E: A1 NE de la pobla-

cion en el paraje "Paramitos," Mun. dc Narino, Depto. Aiitioquia, Colombia,

Uribe 2144 (COL, holotype; COL, isotype).

Epiphytic vinelike herbs- or shrubs; stems more than 0.5 m long, slender, 3-5

mm in diam., the internodcs 1-6 cm long, green to reddish, pilose, sericeous

or villous toward the apex, the nodes tliicker; branches short. Leaves opposite,

lanceolate, ovate to ol:)long, 8-11 cm long, 3.5-4.6 cm wide, membranous, the

apex acuminate, the base rounded oblitjue, crenulate, above dark green to bronze

with silvery veins, bullate, pilose, below red violet, villous especially along the

veins; petioles 1.1-1.7 cm long, reddish, villous, Inflorescenees axillary, single

flowered; peduncles and bracts not seen; pedicels ca. 1 cm long, reddish, pilose.

Flowers showy; calyx lobes unequal, free to the base, sliglitly spreading, the

dorsal lobe smaller, oblong, ca. 8 mm long, ca. 2 mm wide, the other lobes 1.0-1.2

cm long, ca. 3 mm wide, green toward thc^ base, reddish toward the acute apex,

the margin toothed above, pilose outside and toward the apex inside; corolla

"cream with magenta markings at the base of the lobes," (fide Gentry & Clewell)

the tube slender, ca. 3 cm long, ca. 5 mm in diam. at the spurred base, above ca. 9

mm in diam., outside pilose, above inside glabrous, the lobes fimbriate; stamens

(in bud) with lower filaments adiuitc to the base of the corolla tube ca. 5 mm,

slender, the upper fialments free almost to the base, broad, all glabrous, the

anthers ca. 5 mm long, sagittate; disc reduced to a single dorsal gland; ovary

ovoid, ca. 6 mm long, densely pilose, the style glandular puberulent, the stigma

broadly stomatomorphic to bilobed. Fruit interior red, seed mass purple.

This species is known from Colombia and in Panama near the summit of Cerro

Pirre in Darien Province. Drymonia varicg^afa is distinctive from the species it

resembles most closely, Drymonia species A, from western and Central Panama,

by the bullate leaves.

darien: Cerro l^irrc, valley between I'irre and next most southerly peak, Folsom 4425

(MO, US). Summit of Cerro Pirre, lOOO-ltOO m, Gentnj ir Clewell 6992 (PMA).

18. Drymonia warscewicziana Ilanst., Linnaca 34: 352. 1S65. types: Costa

Rica, Warszeioicz 17, 28 (not seen).

—

Fig. 17.

Terrestrial or more usually epiphytic herbs, shrubs, or lianas; stems succulent,

1-2 m tall, nearly glabrous. Leaves opposite, nearly equal in a pair, narrowly or

broadly elliptic to obovate, 4.6-15.2 cm long, 1.8-7.6 cm wide, membranous, the



916 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

Figure 17. Drijmonia warszcivicziana Hanst.—A. Habit ( X*%)
(MO).]—B. Fruit (X%). [After Duke '

[After Skog et al 4199
o Dicyer 1391H (MO).]

apex acuminate, tlie base cuneate, acute, sometimes olilique^ nearly entire, above
dark green, glabrous, below lighter green or reddish, sparsely strigillose; petioles

slender, 0.7-3.1 cm long, green or reddish, s^oarsely strigillose. Inflorescences

axillary of 1 or 2 flowers; peduncles lacking; bracts linear, 2-3 mm long, the

pedicels ca. 1 cm long, glabrous. Flowers with the calyx lobes oblique, unequal,

lanceolate oi 6-10

green with dark red or darker green veins, or completc^ly maroon, glabrous, long

acuminate, the base rounded to cordate, sparsely pubescent to glabrous, entire

but ciliate; corolla infundibuliform, the tube white or cream outside, reddish

inside, glabrous below, strigose toward the limb, curved, oblique in the calyx,

2-3 cm long, ca. 5 mm in diam. at the saccate base, 8-10 mm in diam. at the

throat, the limb spreading, oblique, the lobes rotund, each 5-7 mm long, reddish,

lavender or yellow, erose; filaments coiling after anthesis, the anthers oblong.
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ca. 4 mm long; ovary pubescent; style pubemlous toward the base, glabrescent

above. Fruit flattened, ovoid, ca. 1 cm long, greenish outside, opening into 2

valves, inside brownish purple; seeds broadly fusiform, dark reddish brown,

striate.

Drymonia warscewicziana is usually epiphytic in trees or growing over rocks

in wet forests at elevations usually less than 1,000 m. It ranges from Costa Rica

to northern South America. In Panama the species is found mainly on the Atlantic

slope from Bocas del Toro to Darien.

liocAs DEL TORO: Between Buena Vista coffee finea and Cerro Pilon on Cliiriqui trail,

Kirkbride ir Duke 708 (MO, REED), cocle: Region N of El Valle, 1000 m, Allen 3697

(MO, US, US). La Mesa above El Valle de Anton, Croat 14392 (MO). N slope and summit of

Cerro Pilon, 900-1173 m, Croat 22929 (MO). Between Cerro Pilon and El Valle de Anton,

700-900 m, Duke ir Dwyer 13918 (MO, SCZ). Cerro Pilon ahove El Valle de Anton, 2000-

2700 ft, Dwyer et al 4548 (MO, SCZ), 4572 (MO). Above El Valle, 1000 m. Gentry 5685

(MO). La Mesa N of El Valle, 1000 m. Gentry 6843 (MO). Hills above El Valle, Gentry

6878 (MO). 5 mi NW of El Valle de Anton, 1000 m, Luteyn 1228 (DUKE, MO). El Petroso

at Riveras sawmill, 7 km beyond El Cope, 800 m, Skog et al. 4199 (E, MO, P, US), La Mesa

above El Valle de Anton, 1000 m, Weaver <Lr Foster 1632 (DUKE), colon: Rio Cuanche

above bridge on Portobelo Road, ea. 3-5 km above bridge, 50-200 m, Croat 36961 (MO). Old

logging road above Rio Iguanita, 390 m, Skog et al 4187 (E, MO, P, PMA, US), dariev:

Cuasi-Cana trail between Cerro Campamiento and La Escalera to "Paramo" E of Tres Bocas,

Kirkbride 6 Duke 1333 (MO, NY), veraguas: 5 mi W of Santa Fe on road past Escuela

Agricola Alto Piedra, 800-1200 m, Croat 22994 (MO, DUKE). Road between Esenela Agricola

Alto Piedra above Santa Fe and Rio Dos Bocas, ca. 10 km from the Escuela, 530-620 m, Croat

25885 (MO). Road between Escuela Agricola and Alto Piedra and Rio Dos Bocas ca. 5-8 km
from Escuela, 730-770 m, Croat 25968 (MO). Valley of Rio Dos Bocas along road between

Escuela Agricola Alto Piedra and Calovebora, 15.6 km NW of Santa Fe, 450-550 m, Croat

27770 (MO). Guabal, Rio Dos Bocas, 16 km NW of Santa Fe, 500 m, Dressier 4788 (PMA).

Above Rio Primcro Brazo, 5 mi NW of Santa Fe, 700-1200 m, Liesner 987 (MO, NA, NY,

NY). 8-11 km from Escuela Agricola Alto de Piedra along Rio Dos Bocas, Mori ir Kallunki

3091, Mori ir Kallunki 4855 (both MO, US); 450-550 m, Mori et al 3849, Mori et al 3975

(both MO).

19. Drymonia species A.

anas stems rooting at the nodes and climbing on trees, slender,

internodes elongated up to 10 cm long, 3.5 mm in diam., green or reddish,

densely pilose toward the apex, sparse below; occasionally branched. Leaves

5-4subequal in a pair, elliptic, ovate to oblong, 3.5-8.5 cm long, 1

membranous, the apex acute to acuminate, the base subcordate to acute, dentate

crenate, above light or dark green to purplish, appressed pilose, below green to

6-2 In-

florescences of single flowers in the upper axils; peduncles lacking; bracts

lanceolate, 1 cm long, pilose; pedicels 1.0-1.8 cm long, green, villous with

reddish trichomes. Flowers showy; calyx lobes erect, broadly ovate, 1.6-2.5 cm

long, 1.4-1.9 cm wide at tlie middle, the apex acute, the base cordate, serrate,

sometimes recurved, pale green to red, appressed pilose, more dense along

the midvein; corolla white or reddish outside, the inside red with white lines

in the throat and at the limb margin, oblique in the calyx, the tube nearly

* Drymonia species A — D. pilifera Wiehl., Selbyana 5: 82, 1978.
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straight, 3.5 cm long, the base spurred on the upper side, 5-7 mm in diam. at the

base, sHghtly arcuate at the middle, ca. 8-10 mm in diam, at the throat, the

outside pilose, the inside glabrous below but puberulent above, the lobes

spreading, orbiculate, ca. 7 mm long and wide, erose; stamens included, the

filaments adnate to the lower side of the corolla for 1 cm, free on the upper

side, total length ca. 2.8 cm long, glabrous, coiled after pollen shed, the anthers

o])long, hardly sagittate, locules parallel, 2-3 mm long, coherent by their apices;

disc reduced to a single acute dorsal gland, reddish; ovary ovoid, ca. 6 mm long,

reddish, pilose, the style curved, ca. 1.7 cm long, reddish, glabrous, the stigma

broadly stomatomorphic to bilobed. Capsule fleshy, surrounded by the accrescent

calyx lol)es, dehiscent in 2 broad valves, light red outside, purple within; seeds

numerous in a blue-black fleshy mass, each ellipsoid, obliquely striate, dark

reddish brown.

This species grows in rain forest or cloud forest at low to middle elevations

in Costa Rica, and in Panama in the provinces of Bocas del Toro, Code, and
Veraguas.

ROCAs DEL TORO: Bctwocn Qucbrada Menaco and Buena \^ista on Chiri(iui Trail, transition

between premontane rain forest and cloud forest, Kirkhride ir Duke 675 (MO, REED), 676
(MO). rocLE: 7 km N of El Cope de Veraguas near Rivera sawmill, Alto Calvario, 900-1300
m, Fohom 1246 (MO, US); Fohom 1340 (US), Fohom 4102 (MO); Fohvm <Lr Lantz 1879,
Sko^ et ah 4193 (both US), veraguas: Valley of Rio Dos Bocas, 11 km from Escuela Agricola

Alto Piedra on road to Calovebora, 450 m, Croat 27511 (MO), Guabal, Rio Dos Bocas 16 km
NW of Santa Fe, 500 m, Dressier 4786 (PMA), 10 km NW of Santa Fe on road to Calovebora,
Mori ir BoItc7i 7638 (MO, US). N of Santa Fe ca. 2-4.2 km N of Escuela Agricola Alto de
Piedra, Mori ir KaUnnki 2594, 4817 (both MO).

11. EPISCIA

Episcia Mart., Nov. Gen. 3: 39. 1829. type: E, reptam Mart.

Alsohia Ilanst., Linnaea 26: 207. 1854. type: A. punctata (Lindl.) Ilanst, — Episcia

punctata (Lindl.) Ilanst.

Cydodcira Hanst, Linnaea 26: 207. 1854. type: C cuprrata (Hook.) Hanst. = Episcia

cuprcata (Hook.) Ilanst.

Stoloniferous low terrestrial or epiphytic herbs, rarely suffrutescent; stems

decumbent, creeping, or sprawling on the ground or fallen trees, to 1 m or more
long, rooting at the nodes, branched or not, pubescent to pilose. Leaves often

crowded, opposite, usually nearly equal, ovate or elliptic to lanceolate, the upper

surface dark green or with various patterns of variegation, the lower surface often

colored, the apex acute to rounded, the base acute to cordate; petioles short.

Inflorescences often of single or 2-6 axillary flowers on slender pilose peduncles,

bibracteate. Flowers zygomorphic, showy; floral tube short; calyx often ir-

regular, the posterior lobe forced back around the corolla spur, the sepals 5, free

or shortly connate at the base, linear, oblong to lanceolate, the apex acute,

acuminate or erose, green or colored, pilose; corolla salverform to campanulate,

conspicuously spurred, inserted horizontally in the calyx, tubular, white, yellow,

blue, purple to red, contracted above the spur and at the throat, rarely ventricose,

the limb oblique, 5-lobed, spreading, the lobes rounded, entire, minutely toothed
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or fimbriate; stamens 4, didynamous, included, the filaments nearly straight,

inserted at the base of the corolla, after anthesis depressed or coiling, the

anthers orbicular or oblong, coherent in pairs in a square or arc, becoming free,

dehiscing by a longitudinal slit; disc gland 1, large, dorsal, at the base of the

ovary; ovary superior, the style included, the stigma stomatomorphic, bilobed,

capitate; placentas ovuliferous on both the surfaces or only on the inner surface.

Fruit an ovoid bivalvcd fleshy capsule; seeds ellipsoid, shiny, obliquely striate,

brown.
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and Gesneriad Society. 32 pp.

Burtt, B, L. 1956. Episcia liJacimi. Bot. Mag. 171: tab. 265.

Moore, H. E. 1953. The scarlet Episcias. Baileya 1: 46^8.
. 1954. The cultivated Episcias. Baileya 2: 69-75.

Sprague, T. A. 1912. The Genus Nautilocahjx. Bull. Misc. Inform. 1912: 85-90.

Stone, M. IL 1977. EpiscicL The Gloxinian 27(3): 18-24.

a. Corolla limb red or orange red, the tube with a prominent swelling just below the

throat, not laterally compressed ____ 1. £. cuprcata

aa. Corolla limb lavender to white, tube gradually ampliate to tlie laterally compressed
throat 2. £. lilacina

1. Episcia cuprcata (Hook.) Ilanst.,^^ Lmnaea 34: 340. 1865.

Achimcnes cupreata Hook., Bot. Mag. 73: tab, 4312. 1847. type: Magdalena, near Sonu,

Colombia, Ptirdie 470 (K, not seen; plioto US).
Cyrtodeira cupreata ( Hook. ) Hanst., Linnaea 26: 207, 215, pi 2, fig, 39. 1853.

Stoloniferous creeping terrestrial herbs 5-20 cm tall; stems slender and

terete, ca. 5 mm in diam., hirsute, tlie young stems reddish, the stolons to 50 cm
long, reddish or green, hirsute with few branches. Leaves grouped at the apex

of stolon or branch, equal or subequal in a pair, somewhat bull ate, broadly

elliptic to oblong ovate, 2.6-8.9 cm long, 1.1-5.0 cm wide, membranous, the apex

acute, obtuse or acuminate, the base obliquely rounded to acute or subcordate,

crenate to serrate, above dark green, reddish green or with pale green or silvery

variegation along the impressed main veins, hirsute, trichomes erect or appressed,

below lighter green with prominent veins, the petioles 0.7-4,1 cm long, usually

reddish, hirsute. Inflorescences of 1-4 flowers; peduncles short, 1-2 mm long,

bibracteate; pedicels 1.1-4.5 cm long, reddish, hirsute. Flowers showy, usually

red; floral tube short, rounded, hirsute; sepals lanceolate, slightly connate at

base, 4 sepals erect, the fifth curved around corolla spur, 5-12 mm long, 1-3 mm
wide, sparsely pilose, the apex acute, subentire, the outside green or reddish,

the inside green; corolla scarlet, l)right red, orange, at least on the upper side,

yellow and sometimes spotted on the lower side, or rarely all yellow, inside

yellow with red or purple spots, the throat with colorless papillae, limb orange

^^ Otber synonyms are given by Moore, African Violets, Gloxinias, and Their Relatives,

p. 275-276. 1957.
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r 3-4 mm wide at the obi

contracted above the spur, above curved and 6-9 mm wide, widening to a

prominent svvelh'ng just ])elow tlie throat, the outside villous; spur obtuse, the

limb somewhat oblique, 14-25 mm wide, the lobes nearly equal, rounded, entire

to erose, the upper lobes somewhat reflexed, the lower lobes spreading; stamens

included, the filaments connate at the base, glabrous, contorted after anthesis,

the anthers coherent in a square, each orbicular or oblong, staminode ca. 1

mm long, glabrous with a sterile anther; nectary a single glabrous gland, entire

or slightly bilobed, rarely 2 lateral glands; ovary ovoid, 2.5-4 mm long, hirsute,

the style glabrate, the stigma bilobed. Capsule globose, 4-6 mm in diam.,

hirsute; seeds ellipsoid, ca. 0.5 mm long or less, dark brown.

Episcia cupreala is native to Colombia, Venezuela and Brazil, but is widely

grown as a house plant in temperate and tropical areas. In tropical areas where

the minimum temperature allows its growth, this species can be used as a

ground cover and may escape from cultivation. In Panama, E. cupreata

is so far only known from cultivation or as an escape. Cultivars of this species

include some found in Panama: Episcia Tropical Topaz' with yellow corollas,

and another called the Canal Zone Yellow Episcia. Commonly the species is

know^i as the 'Tlame Violet," but this name may also be applied to E. reptans

Mart, and to all Episcias.

CANAL zone: Powell Garden, Balboa, Standlcxj 28560, 41192 (both US). Panama:
Borders of lake at Las Cunibres, Duke 11821 (MO).

2. Episcia lilacina Hanst., Linnaea 34: 342. 1865, type: Rio Serepigue, near

San Miguel, Costa Rica, Wendhnd 782 (B, not seen).

—

Fig. 18.

Cyrtodcira choutaJcnsis Seem., Card. Chron. 27: 655. 1867. type: Plants originally col-

lected by Griffin in Nicaragua, described from cultivated material grown at Chelsea

(not seen).

Episcia chonfalcnsis (Seem.) Hook, f., Bot. Mag. 97: tab. 5925. 1871.

E. fcndlcriana Kuntze, Rev. Gen. 2: 473. 1891. type: Panama, Fendlcr 322 (MO, isotype).

£. acaulis J. D. Smith, Bot. Gaz. (Crawfordsville) 61: 378. 1916. type: At the edge of

Rio de Las Vneltas, Tucurrique, Prov. Cartago, Costa Rica, Tonduz 13167 (US, holo-

type; US, isotype*).

Prostrate or decumbent terrestrial herbs often forming large spreading

colonies from stolons; stems succnlent, usually short, seldom to 20 cm tall, stout,

terete, green to dark red purple, hirsute with spreading hairs, rooting at the

nodes. Leaves opposite, oblong ovate or elliptic oblong, 3-14 cm long, 1.5-9.0

cm wide, the apex broadly acute or obtuse, the base cordate to acute, occasionally

oblique, crenate dentate, above bullate to areolate, dark green or reddish green

usually with lighter green near the impressed veins, hirsute, below usually red

purple, sometimes light green, pilose; petioles slender, subsulcate, 0.6-2.1 (-5.0)

cm long, pilose to hirsute with spreading hairs. Inflorescences cymose, of 1-6

flowers In the leaf axils; peduncles short when present; bracts 2, lanceolate to

spathulate, to 1 cm long, green; pedicels 0.8-2.5 cm long, pilose. Flowers showy;

floral tube short; calyx of 4 erect anterior sepals 0.8-1.1 cm long, 2-3 mm wide,

1 posterior sepal curved around the spur, slightly shorter and narrower, all
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B

Figure 18. Episcia lilacina Hanst.—A. Habit with stolons ( XV')- [After Skog 6 Fohom
4i76 (MO).]—B. Flower (xyo). [After Nee 92S3 (MO),]

spatluilate, green to reddish purple, pilose, the apex entire to dentate, somewhat
recurved; corolla tube white to pale lavender outside, the inside yellow in the

throat, white to puiplc on the limb, the tube 2.0-3.5 cm long, the base 4-7 mm
wide, with a rounded spur ca. 5 mm long on the upper side at the base, gradu-

ally wider toward the narrow laterally compressed throat which then broadens

to a flat subbilabiate limb, the outside pilose, the inside a band of translucent

papillae on the upper side to the base of the 2 upper lobes of the limb, the

oblique limb composed of 5 orbiculate lobes, to 3 cm wide, 1.5-2.0 cm long, 1.3-

1.6 cm wide, denticulate; stamens adnate to base of the corolla for up to 5 mm,
the filaments connate for a short distance above the adnation before becoming
separate, glabrous, the anthers at first coherent, oblong, 2 mm long, 1.5 mm wide,

glabrous, the filaments coiled after anthesis; disc gland 1, emarginate, ca. 1 mm
long, yellow, glabrous; ovary apex conic, 3-5 mm long, pilose, the style curved.

reaching the corolla throat, nearly glabrous, the stigma capitate. Capsule fleshy,

globose, ca. 8 mm in diam., pilose; seeds ellipsoid, ca. 0.5 mm long, obliquely

striate, reddish brown, shiny. Chromosomes 2n = 18 (Rogers, 1954).

Although Episcia lilacina was originally described from Costa Rica, it is

much more common in Panama, particularly in the provinces along the Carib-

bean coast. The northern limit of the species is in Nicaragua, and to the south

£. lilacina reaches Choco and Antioquia in Colombia.

In Panama Episcia lilacina is found at low elevation in tropical and premon-

tane wet forest, usually in shade, occasionally in full sun but in damp locations.

It forms large colonies.

Many cultivars are available in the horticultural trade, including one called
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'Panama for a selection of Episcia lilacina from Panama with unusually narrow

dark green leaves.

The only common names known in Panama for Episcia lijacina are "Ncpano*'

from Darien {Duke 5429), and "Nappa tuttu purwikua*' from San Bias {Sticr

212), Duke (14623, OS) reports that a tea is made of the leaves and "given to

snakebite patients when they are hemorrhaging at the mouth."

HOC AS DKL Touo; Cocoa plantation hotween Alniirante and Ojo de A^ua 3-6 km W of

Alinirante, 30-200 ni, Croat 38221 (MO). Chiriquicita to 5 mi S along Rio Cuanimo, Lewis ct

at 2059 (MO, NY, REED, US). Cocoa plantation 5 km from Almirante along road to Changiii-

nola, 100 m, Sko^ 6 D'Arcy 4159 (US). Fish Creek Mts., Chiriqui Lagoon, Wcdcl 2329 (MO,
US). Water Valley, Chiriqui Lagoon, Wedel 790, 1456 (both MO, US), 1607 (MO), tanal
ZONE: Trail from Casa Larga to Rio Indio, \hidden Dam, Allen 2359 (US). Mohinga swamp,

Bailrtj i^ Bailey 586 (BII). Pipeline Road near Gamboa, Clewcll ir Tyson 3208 (MO, SCZ). Pipe-

line road, 3 mi from Camboa gate, Croat 12384 (MO). Ranks of Quebrada La Palma and Canon
of Rio Chagrcs, 70-80 m, Dodge ir Allen 17403 (MO, US). Chagres, Fendler 322 (MO). Near

Pina, 0-100 m, Gentry 8730 (MO, MO). Pipeline Road between 0-3.5 mi NW of Gamboa, Lewis

ir Sharp 11 (MO). Pipeline Road, Smith <b Smith 3299 (F, MO, PH, US), 3306 (F, US).

Hills N of Frijoles, Standley 27563 (US). Near Pelnea Hydrograpluc Station, 70 m,

Steyermark h Allen 17254 (MO, US). Trail towards Chieo from Indio station to S-49

marker, 3.3 mi from station, Steyermurk ir Allen 17438 (MO, US). Canon of Rio Chagres

between Quebrada Pura and Rio Indio, 70-80 m, Steyermark ir Allen 17509 (MO, US).

colon: Camp Pina, 25 m, Allen 3579 (F, MO, NY, US, US). 9 mi S of Portobelo, Croat

11382 (F, MO). Santa Rita Ridge, Croat 13878, 15310 (both MO). Portobelo, Ehinger

1143 (F, MO, US). Road from Colon to Portobelo, Rio Guanche, Folsom 3765 (MO, US).

Santa Rita Ridge, 4-5 mi from Transistbnian Highway, Gentry 1875 (F, MO, NY, SCZ).

Forests armmd PorlDbelo, 5-200 m, Maxon 5790 (F, US). Near Rio Roqueron on trail (old

road) to Roqneron Mine #2 N of Peluca Hydrographie Station, Mori ir Kallunki 2424 (MO).
Santa Rita Ridge, ca. 10 mi from highway, FoHer et al 4767 (MICH, MO). Santa Rita

Ridge ca. 7 mi from Transisthmian Highway, 650 ft, Wilbur et al 15053 (DUKE).
Headwater of Rio TiKinivsa ea. 2 km air distance from Continental Divide, upper gold mining

camp of Tyler Kiltredge, Croat 27144 (MO). Ascent of Serrania de Pirre above Cana Gold

Mine between Rio Cana and Rio Escucha Ruido, 600-1000 m, Croat 37695 (MO). Rio

Pirre near crossing of trail from Kl Real to Tncnti, 20 mi W of El Real, Duke 5186 (MO,
PMA). 10 mi S of El Real on Rio Pirre, Duke 5429 (MO). Rio Tuira between Rio

Punusa and Rio Mangle, Dtike 14623 (MO, OS). Demartaganala, summit camp, Duke 15832

(OS, OS). Pnerto Sta. Dorothea, Dwyer 2298A (MO). Near Cerro Pirre base camp on Rio

Perrecenega, 200-500 m, Gentry 6 Clewell 7052 (MO). Slopes of Cerro Chucula, drainage

of Rio Pavarando, Gentry 4259 (MO). Rio Tuqnesa at middle Tuquesa Mining Company
camp called Chareo Peje, 250 m, Mori 7031A (MO). Camp Summit, adjacent Darien-San

Bhrs border along Sc^a Level Canal Route 17, 1000-1200 ft, Oliver et al 3678 (MO). Foothills

of Garagara, Sambn basin, 30-500 m, Vittier 5594 (US). Rio Paya, trail from Paya to Pucro,

Stern et al 399 ( MO). Rio Pa>a between Paya and Roca de Paya, Stern et al 441 (MO, US).

PANAMA: Cerro Jefe, 900 m, Correa et al 1812 (F, MO, PMA). Finca Indio, Cerro Jefe,

irArey ir D\\rey 6234 (MO, NY). Cerro Jefe, D'Arcy ir D'Arcy 6254 (MO), El Llano-

Carti Road, 9-12 km from Panamerican Highway, D'Arcy 10639 (MO). Retween Cerro Azul

and Cerro Jefe, Fo.ster 1152 (DUKE). Maje, 5 mi up the Rio Nuevo, a main branch of the

Rio Md'ic to tlic E, Foster ir Kennedy 1994 (DUKE). Finca Indio slopes of Cerro Jefe.

Gentry 2155 (PMA). Cana, 600 m, Goldman 1886 (US). Tapia River, 75 m, Killip 3159

(MO). Sandy and rocky river banks, tributary of Rio Chagres, 5 mi SW of Cerro Brewster,

1000 ft, Lewis et al 3399 (MO), 3402 (DUKE, MO, SCZ), 3403 (MO, SCZ). 10 mi N
of highway towards Cerro Jefe, Liiteyn 1327 (DUKE, MO). Gorgas Memorial Labs yellow

fever research camp ca. 25 km NE of Cerro Azul on Rio Piedras, near fork in river, 550 m,

Mori b Kallunki 3474 (MO). 6.5 km by road N of Lago Azul, 650-730 m. Nee 9283 (MO).

Junction of Rio Corso to headwaters of Rio Corso, Oliver 2361 (MO). Upper Mammoni River,

150-100 m, Pittier 4472 (US). 500 m del restaurante de Cerro Azul, Reece 7 (DUKE, MO,
PMA). Llano-Carti road, 11.2 km from El Idano and junction with Panamerican Highway, 600

m, Skog ir Folsom 4176 (E, MO, P, US), sav hlas: SE of Puerto Obaldia, Croat 16807 (MO).

Trail E of Caugandi-Mandinga airport road 2-5 mi S of Mandinga airport, Duke 14796 (MO,
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US). Rio Amila ca. 10 km WSW of Puerto Obalclia, Mori et al 6810 (MO). Niatuppu, Stier

212 {MO). VERAGUAs: Coiha, 50-100 h.CoUcncttc 463 (VS).

12. GASTERANTHUS*

Gasteranthus Benth., PI. Hartw. 2i33. 1846. type: G. quitensis Benth.

Besleria L., subgenus Gasteranthus (Benth.) Hanst, Linnaea 34; 334. 1865.

Besleria L., sect. Gasieranthus (Benth.) Benth. in Benth. & Hook, f.. Gen. Pi. 2: 1015. 1876.

HalphophylJum Mansf., Repert. Spec. Nov. Regni Veg. 41: 145. 1937. type: //. crispum
Mansf. ^ Gasteranthus crispus (Mansf. ) Wiehl.

Besleria L., sect. Neohesleria Morton, Contr. U.S. Natl. Herb. 26(9); 414. 1939. type: B.

corallina Fritsch = Gasteranthus eoraUinus (Fritsch) Wiehl.

Terrestrial or rarely epiphytic herbs or shrubs; roots fibrous; steins succulent

or woody, erect, terete. Leaves opposite, membranous to subcoriacoous, the

stomata in groups on the lower surface. Injhnescences axillary; peduncles usually

elongate, rarely lacking; bracts lackiug. Fh)wers 1 to mauy per inflorescence;

calyx lobes ovate to lanceolate, pul:>escent; corolla spurred, oblique in the calyx,

either ventricose at the middle and the mouth constricted or narrowly campanu-

late with a broad, subregular to bilabiate limb, often spotted; stamens 4, in-

cluded, the filaments adnate to the base of the corolla tube; disc annular and
thickened posteriorly, reduced to the posterior glands, or semi-annular; ovary

superior. Fruit a 2- or 4-val\ ed fleshy capsule, laterally and apically compressed;

seeds numerous.

Gasteranthus, a genus that includes about 25 species, was separated from

Besleria L. by Wiehler (1975), who distinguished the two genera on the

characters of fruit, leaves, and disc. Gasteranthus has a fleshy capsule (often

difficult to discern from dried specimens) as opposed to a berry in Besleria,

stomata arranged in groups on the lower leaf surface, and the variously shaped

disc different from the annular disc found in the majority of Besleria species.

Species of Gasteranthus range from Guatemala to Peru in moist, shaded

habitats.

The generic name alludes to the ventricose or bell-shaped flowers of some

of the species.

Literature:

Morton, C. V. 1939. A revision of Besleria. Contr. U.S. Natl. Herb. 26(9):

395-474.

Wiehler, H. 1975. Besleria L. and the re-establishment of Gasteranthus Benth,

(Gesneriaceae). Selbyana 1: 150-156.

a. Herbs with short stems; corolla broadly funnelfonri, more than 2 cm broad.

b. Leaves subcoriuceous, not bullate, nearly glabrous; spin- acuminate

2, G, delphinioidcs

bb. Leaves membranous, bullate, sericeous when yoimg; spur blxmt 3. G. dressleri

aa. Shrubs often more than 1 m tall; corolla narrowly funnelform or scoop shap(*tl, or if

broader, then 1.5 cm wide or less.

* See Gasteranthus niaculatus Wiehl., Selbyana 5: 87, 1978.
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c. Calyx lobes rotund; corolla ventricose; leaves often large, acute to obtuse

__.. ___ 4. G. imbricans

cc. Calyx lobes lanceolate or deltoid to o\ate; corolla \'entricose or not; leaves

smaller, acuminate.

d. Corolla tube more than 1 cm broad at widest point, \'entricose, spur elon-

gate, obtusi" 1. G. acropodus

dd. Corolla tube less than 1 cm broad at widest point below liml), not ventri-

cose, short spurred — - - 5. G. wcndlamUanus

1. Gasteranthus acropodus (J. D. Smitb) Wiehl., Solbyana 1: 155. 1975.

Bcslcria acropoda J. D. Smith, Bot. Gaz. (Crawfordsville) 54: 240. 1912. type: Forests of

Tsaki, Talamanca, Prov. Limon, Costa Rica, Tondtiz 9554 (US, holotype).

B. allenii Morton, Ann. Missouri Bot. Card. 29: 38. 1942. typk; Panania, Allen 2371 (US,

holotype; MO, isotype).

B. allenii var. paueivenia Morton, Ann. Missouri Bot. Card. 29: 38, 1942. tyte: Panama,

Allen 2188 (US, holotype; US, isotype).

Gasteranthus allenii (Morton) Wiehl., Selbyana 1: 155. 1975.

Terrestrial suh^hruhs or shrubs; stems erect, to l(-5) m tall, the younger stems

strigillose, the older stems glabrescent. Leaves subequal in a pair, more or less

elliptic, 7-20 em long, 3-7 cm wide, membranous, tbe apex acun^inate, the base

obtuse to attenuate and decurrent, serrulate or crenulate to remotely serrate,

above dark green and glabrous, below pale green and sparsely strigillose; petiole

1-3 cm long, strigillose. Inflorescenees axillary but appearing terminal by re-

duction of the main axis, umbellate or cymose, few flowered; peduncles 1.8-5.5

cm long, sparsely strigillose; pedicels 0.5-2.0 cm long, sparsely strigillose.

Flowers with a broad receptacle, the calyx zygomorphic, the sepals distinct, un-

equal, serrate to nearly entire, whitish, pale green or purplish, the posterior

lobe ovate or rhombic, keeled, 9-15 mm long, the 2 lateral lobes obliquely ovate,

8-15 mm long, the 2 anterior lobes lanceolate, slightly keeled, 6-15 mm long;

corolla oblique in the calyx, mainly yellow, but varying from cream white to

lemon yellow, with or without reddish lines, spots or patches, the tube ventricose

and broad from a spurred base, 2.2-2.8 cm long, the spur 6-8 mm long, the tube

to 1.5 cm broad at the middle, slightly narrowed just below the limb, sparsely

pilose outside the limb, slightly bilabiate, ca. 1.5 cm broad, the lobes ca. 2-5

mm long; stamens 4, included, the staminode short, attached to the corolla base

below the nectary, the filaments flattened, curved, the anthers 1-2 mm long, con-

nate; disc thickened posteriorly, pubescent; ovary glabrous to sparsely pilose,

style ca. 7 mm long, pubescent, stigma bilobed. Fruit oblate globose, ca. 5 mm
long, 8 mm wide; seeds oblong, Ught brown, obliquely striate.

Gasteranthus allenii had been considered distinct from G. aeropodus Wiehl

because it lacked the spots on the corolla. However, from examination

of recently collected material over the distributional range, it has become

evident that corolla coloration is quite variable.

This species is known from both Costa Rica and Panama, inhabiting moist

forests mainly on the Caribbean slope.

BocAs DEL Touo: Ilill above RR station at Milla 7.5, Croat 6 Porter 1637S (MO). Hill-

side above Alinirante, Gentrij 2746 (MO). Quebrada Huron, Kirkbride i:r Duke 432 (MO).
Cliiri(iui Trail between Criollo, just above Buena Vista & Quebrada Higueron, Kirkbride 6-
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Duke 791 (MO). Water Valley, Wedel 1420 (MO, US), 1475 (MO, US). Fish Creek
Mountains, Wcdcl 2272 (MO), 2346, 2347 (both MO, US), 2351 (MO). Fish Creek Hills,
Wedel 2455 (MO, MO), cocxe: N rim. El Valle de Anton, 600 m, Allen 1829 ( Mo'
US). Hills N of El Valle de Anton, 1000 m, Allen 2188 (US, US). La Mesa, N of EI Valle de
Anton, 1000 m, Allen 2371 (MO, US). La Mesa above El Valle, 810 m, Croat 25304 (MO).
Hills N of El Valle de Anton, Dressier 4388 (PMA). Cerro Gaital Caracoral, near Cerro
Pilon, 2700-3200 ft, Dwyer ir Correa 8851 (MO, US). Mountains N of El Valle de Anton
2500-3000 ft, Lewis et al. 1755 (DUKE, MO, SCZ). colon: Rio Guanche 3-5 mi inland'
10-200 m, Croat 26197 (MO), 26209 (PMA), 50-200 m, Croat 36990 (MO); Folsom 3767
(MO, US); Foster et al 2339 (DUKE); Mori et al. 6441 (MO); Mori 6 Kallunki 3012,
3123 (both MO). Along old logging road above Rio Iguanita, dense second growth forest,
390 m, Skog et al. 4185 (US). Panama: Cerro Campana, Croat 17231 (US)- Dressier 2984
(PMA), 3520 (PMA); Kirkbride 240 (MO, NY); Mori ^ Bolten 7684 (MO), san hlas:
SE of Puerto Obaldia, Croat 16771 (IMO).

2. Gasteranthus delphinioides (Seem.) Wiehl, Selbyami 1: 155. 1975.

Fig. 19.

Drymoniu delphinioides Seem., Bot. Voy. Herald 186. 1854. type: Cabo Corrientes, Choco,
Colombia, Seemann 1054 ( BM, holotype; photo, US).

Besleria subcoriacea Morton, Contr. U.S. Natl. Herb. 29(1): 28. 1944. type: Bahia Solano,
dense forest along Quebrada Jellita, Choco, Colombia, Killip & Gareia 33486 ( US, holo-
type )

.

B. eallista Standi. & L. O. Wms., Ceiba 1: 248. 1951. type: Forested hills along the upper
Rio Piedras Blancas, vicinity of Rio Esciuinas, Prov. of Puntarenas, Costa Rica Allen
5589 (US, MO, isotypes).

B. delphinioides (Seem.) Leeuw., Acta Bot. Necrl. 8: 49. 1959.

Terrestrial herbs or low shrubs; stems erect with few branches, terete, pilose

toward the apex, glabrescent below. Leaves nearly equal in a pair, lanceolate

to ovate or elliptic, 7-16 cm long, 4.2-10.0 cm wide, subcoriaceous, the apex
acute, the base cuneate, or acute, subentire to serrulate, above dark green,
glabrous, below lighter green, with darker strigillose veins; petiole thick,

1.0-2.5 cm long, strigose. Inflorescences axillary but appearing terminal by
reduction of the stem apex, shorter than the leaves; peduncles 2-7 cm long,

sparsely pilose; pedicels ca. 1 cm long. Flowers showy, one to a few per in-

florescence; calyx lobes nearly free, unequal, the anterior and the lateral lobes
broadly ovate, to 1.5 cm long, ca. 1 cm wide at base, the posterior lobe deflexed
by the corolla spur and longer, serrulate to entire, membranous to subcoriaceous,
sparsely pilose; corolla white, yellow or pinkish, with reddish streaks or i,pots

or orange yellow inside, horizontal in the calyx tube with a conspicuously curved
acute spur ca. 2 cm long, campanulate, ventricose, 3.5-7.0 cm long, the limb
bilabiate with the lower lobe exceeding the upper lobes, .sparsely pilose, the
lobes short and recurved; stamens held well within the corolla tube, ca. 1.5 cm
long, the anthers coherent by their apices; stigma bilobed. Fruit and seeds not
seen.

When in flower Gasteranthus delphinioides is distinctive by the large

campanulate flowers which are almost certainly visited and pollinated by
eugl(;ssine bees. In vegetative condition plants of this species resemble G.

acropodus, but the latter .species is usually larger in habit (1-5 m in height),

found at higher elevations, and has membranous leaves.

Gasteranthus delphinioides ranges from Costa Rica to Colombia; in Panama
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Figure 10. Castcranthus delphinioides (Seem.) Wiehl. Ilubit and flowers. (xl4)-

[After Foiiicr 2S1() (MO).]

plants may be found at low elevations in the provinces of Colon, Darien, Panama,

San Bias, and Veraguas.

colon: Rio Cuaiulie ca. 3-5 mi inland, 10-100 m, Croat 26176, 26209 (both MO).

Rio Guanche, Foster 2810 (MO). DAmEx: Ascent of Cerro Pirre from Rio Pirre S of El

Real, 750-1030 m, Duke 5331 (MO). 10 mi S of El Real on Rio Pirre, Duke 5458 (MO).

Quebrada Bidoto (Peccary Creek) off Rio Areti, Duke 13600 (MO). Stream between Cerro

Pirre and next sonthern peak, Folsotti 4371 (MO). Trail fn)m Cerro Pirre to village of Pirre,

C:entry 4780 (MO). Manene to mouth of Rio Cuasi, Kirkl)ride ir Bristan 1412 (MO). Rio

Balsa near Rio CuasI, Kirkhride 6- Duke 1387 (MO). Panama: El Llano-Carti highway

19 km N of El Llano, Dressier 4277 (DUKE, F, MO, PMA). san blas: Trail to Darien

from Puerto Obaldia, 10-15 km WSW of Puerto Obaldia, floodplain of Rio Armila, Mori

et al. 6851 (MO). Veiia(;uas: Gnabal, Rio Dos Bocas, 16 km NW of Santa Fe, 500 m,

Dressier 4815, 5022 (botli PMA).

3. Gasteranthus dressleri Wielil., Selbyana 2: 127. 1977. type: About 1-2

km upstream on Rio Guanche from bridge and road to Portobelo, Prov. Colon,

Panama, Wichlcr 6 Dressier 711G5 (SEL, holotype, not available for study;

US, isotype).

Terrestrial rosulate herbs; stems short, 2-7 cm long, pilose toward the apex,

rooting from the lower nodes. Leaves flat on the ground, nearly equal in a pair,
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broadly elliptic to obovatc, 4.7-17.2 cm long, 3.0-9.7 cm wide, fleshy, the apex

acute to obtuse or rounded, the base acute, occasionally oblique, dentate, above

bullate, dark green and sparsely sericeous, below pale green, sericeous along

the veins; petioles stout, 0.7-2.8 cm long, green, sericeous. Inflorescences axillary,

reduced, cyniose; peduncles 1-7 cm long, reddish, pilose, the pedicels ca. 3 cm
long, reddish, sericeous. Floivers large and showy, 1-3 per inflorescence; calyx

lobes free, lanceolate to elliptic, 1.3-1,7 cm long, ca. 7 mm wide, the apex

acuminate, entire, green with the main veins reddish, the outside sericeous,

the inside glabrous; corolla white with reddish lines along the veins and a yellow

patch inside, horizontal in the calyx, funnel shaped, spurred at the base, the

tube with curved blunt spur ca. 5 mm long, long pilose outside, inside glabrous,

the limb broad, the lobes rotund, ca. 1.5 cm long and wide, entire; stamens

included, filaments curved, ca. 1.5 mm long, glabrous, the anthers coherent by
their apices, staminode present; disc a single bilobcd posterior gland; style

curved, ca. 1.5 cm long, the stigma stoniatomorphic. Capsule surrounded by
persistent calyx; seeds not seen.

Gasteranthus dressleri is known from the province of Colon in Panama where

it grows on damp clay banks. The plants superficially resemble the florists'

Gloxinia {Sinningia speciosa cultivars) by its broad softly pubescent bullate

leaves appressed close to the ground and l^y its broad corollas. The low appressed

habit and pubescent bullate leaves distinguish this species from others in Panama.

Duplicates at US of the paratypes reported from Colombia do not appear to

be con specific.

colon: Hills just N of Rio Guanche, 1-200 ni, Davidse ir D'Arcy 10081 (MO, US).
Rio Giianche, ca. 2.5 km npriver from bridge on road to Portobelo, Mori et al. 6466 (MO).
Old logging road above Rio Iguanita, 390 m, Skog et al 4180 (MO, US). 1-2 km up-

stream on Rio Giianche from bridge and road to Portobelo, Wieliler 6- Dressier 71165 (US).

4. Gasteranthus imbricans (J. D. Smith) WiehL, Selbyana 1; 155. 1975.

Besleria imbricans J. D. Smith, Bot. Gaz. (Crawfordsville) 25: 155. 1898. type: Forests of

Shirores, Talamanca, Prov. Limon, Costa Rica, Tonduz 9192 (US, holotype).

B. imbricans var. uncinata Morton, Publ. Field Mus. Nat. Hist., Bot. Ser. 18: 1152, type:
Las Vueltas, Tucurrique, Prov. Cartago, Costa Rica, Tonduz 13038 (US, holotype).

205 (US, holotype).

460. 1939. TYPE: Panama, Carlcton

Gasteranthus pananiensis ( Morton ) Wiehb, Selbyana 1 : 155. 1975.

Terrestrial suhshruhs or shrubs; stems erect, succulent when young, to 2 m
tall, the apex minutely strigillose, soon becoming glabrous. Leaves subequal

in a pair toward the apex of the branches, elliptic to broadly elliptic or ovate,

10-27 cm long, 5.3-16.7 cm wide, membranous, the apex acute, the base cuneate

to obtuse, often oblique, subentire to irregularly serrate or dentate, above dark

green, glabrous, below lighter green, strigillose along the veins; petioles 2-11

cm long, glabrate. Inflorescences in the upper axils, each several flowered,

cymose or umbellate, irregularly compound; peduncles 7-17 cm long, glabrous;

Flowers with the calyx zygoinorphic, the8-1

lobes unequal, imbricate, distinct, broadly ovate, 0.7-1.2 mm long, membranous,

entire to suberose, orange, glabrous, the anterior and the posterior lobes keeled;
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corolla orange, horizontal in the calyx, spurred, the tube ventricose but con-

tracted somewhat in the throat, 1.5-2.2 cm long, the outside glabrous, limb of 5

short nearly equal lobes, each ca. 2-3 mm long; stamens not exserted, the

filaments flattened, ca. 1 cm long, glabrous, the anthers ca. 2.5 mm long,

coherent by their apices; disc thickened posteriorly, pubescent; ovary sub-

globose, glabrous, the style ca. 8 mm long, glabrous, the stigma bilobed. Capsule

broadly oblate, ca. 5 mm long, 8 mm wide, surrounded by the persistent calyx,

orange; seeds oblong, light brown.

The broad calyx lobes and usually large leaves make this species distinctive.

GastcrantJuis imhricam and G. panamensi.s were originally described from

collections of single specimens from nearby localities on either side of the

Panama-Costa Rica border. More recent collections and comparisons of the

types have shown that they are tlie same taxon; differences are apparently due

to maturity and exposure. In Panama, G, imhricans has been found only in

the province of Bocas del Toro at low elevations.

nocAs DEL TOiK): Sursuba, Rio Clian^uinola, Dwtjcr 2899, 4387A, 4900 (all MO).
Qucbrada Huron, 300-400 ft, KirkbrUlc ir Duke 450 (MO). Rio Terihe near Qucbrada

Lukulon, 300 ft, Kirkhride 6- Duke 508 (MO, MO, NY), 516 (MO). Duwebdulup Peak

N of Rio Terihe across from Quebrada Huron, 300-900 ft, Kirkhride 6 Duke 573 (MO).
Without other locality, Carleton 205 (US).

5. Gasteranthus wendlandianus (Ilanst.) Wiehl, Selbyana 1: 156. 1975.

Besleria tvetidhiudiauus Hanst., Linnaea 34: 318. 1865. lectotype: TnrriaK'a, Prov. Cartago,

Costa Rica, WcudUmd 922 ( B, probably not extant; photo, US).

Terrestrial or rarely epiphytie sJiruhs; steins to 2 m tall, when young sueeu-

lent, lanate tonientose, woody and glabrescent with age. Leaves nearly equal

in a pair, more or less elliptic, (S-2() cm long, 3-9 cm wide, membranous, the

apex acuminate, the base acute, serrulate, above dark green, glabrous, below

lighter green, tonientose on the veins, the secondary veins prominent; petioles

1-3 cm long, pubescent. Inflorescences in the upper leaf axils, cymose, few

flowered; peduncles slender, arching upward, 4-7 cm long; pedicels 0.5-1.0 cm
long. Flowers with the calyx nearly regular, the lobes distinct, deltoid, elongate,

6-9 nun long, longer in the fruit, the margins toothed, green, sparsely pilose; corolla

yellow, red or purple spotted on the inside of the tube, slightly oblique in the

calyx, the tube straight sided, basally saccate, 1.4-2.0 cm long, the outside

pilose, the limb regular, terminal, ca. 1 cm wide, the lobes 2-3 nun long; stamens

4, staminode lacking, the anthers connate, ca. 1 mm wide; disc thickened pos-

teriorly; ovary pubescent, the style ca. 6 mm long, pubescent, the stigma bilobed.

Capsule globose, 6-7 mm long and wide, surrounded by the persistent calyx,

yellow; seeds ellipsoid, tawny.

This species is found in Costa Rica and in the provinces of Bocas del Toro,

Chiriqui, Darien, and Veraguas in Panama, mainly growing in damp, heavily

shaded forest,

uoCAS DEL Touo: Robalo Trail N slopes of Cerro IIor(in(^ta, 6000-7000 ft, Allen 4920

(MO). Chiriqui trail between Bueua Vista coffee finca and Cerro Pilon, Kirkhride ir Duke
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706 (MO, NY, REED). Without other locality, Wedel 300 (NY), chiriqui: NW .side of

Cerro Pando, Croat 15957 (MO). Cerro Colorado on upper mininj^ road 20 to 28 mi from
San Felix, 1200-1500 m, Croat 33293 (MO, US). Bajo Chorro, Boquete District, 6000 ft,

Davidson 381 (F). Camp Homitos, Fortima dam site, 1200 m. Dressier 5354 (PMA).
Between Pinola and Quebrada Hondo toward summit on Chiriqui trail, Kirkbridc 6- Duke
886 (MO, REED). Road at Quebrada El \'elo near Finca Lerida, 6 1cm NW of Boquete,
1700 m. Nee 10618 (MO). Bajo Mono at Rio Chiquero, 1800 m, Skog et al. 4060 (MO,
US). Bajo Chorro, 1900 m, Woodsoii ir Schery 669 (MO, US). DAmEN: Cerro Pirre,

2500-4500 ft, Duke ir Elias 13683 (MO, REED). Between Cerro Pirre and next southern
peak, Folsom 4367 (MO, US), veraguas: 0.6 mi beyond Escuela Agricola Alto Piedra,

730 m, Croat ir Folsom 34022, 34023 (both MO). Third branch of Rio Santa Maria 12 km
NW of Santa Fe, 650 m, Dressier 5006 (PMA). Ridge road at Cerro Colorado, 7.6 km
from main road along stream, 1450-1750 m, Folsom et al. 4822 (US).

13. GLOXLNIA

Gloxinia L'Her, in Alton, Hort. Kevv. 2: 331. 1789, non Gloxinia Kegel type:

G. maculata L'Her., illegitimate name for Marlynia perennis L. = Gloxinia

perennis (L.) Fritsch.

Eucohim R. A. Salisb., Prodr. Stirp. 98. 1796. type: E. crassifoUum R. A. Salisb., illegitimate

name for Martynia perennis L. = Gloxinia perennis (L.) Fritsch.

Mandiwhi Decne., Rev. Hort. 20 [ser. 3, 2]: 468. 1848. type; A/. muUifhra (G. Gardner)
Decne. = Gloxinia hirsuta (DC.) Wiehl.

Salisia Regel, Flora 32; 179. 1849, illegitimate substitute name for Gloxinia L'ller. type:
S. gloxiniaeflora Regel, illegitimate name for Martynia perennis L. = Gloxinia perennis
( L. ) Fritsch.

Seemannia Regel, Gartenflora 4: 183. 1855. type: S. ternifolia Regel = Gloxinia sylvatica

(Kunth) Wiehl.

Aehimenes subg. Mandirola (Decne.) Hanst., Linnaea 34: 434. 1865.

A. sect. Mandirola (Decne.) Benth. in Beuth, & Hook, f., Gen. PI. 2: 999. 1876.

A. sect. Kohleriopsis Fritsch in Engler & Prautl, Nat. Pflanzenfam., Nachtr. 1: 300. 1897.
: A. heppielloides Fritsch r= Gloxinia ^ijmnostoma Grisebach.

FritseJiiantha Knntze, Rev. Gen. 3(2): 241. 1898. Based on Seemannia Regel =^ Gloxinia

L'Her.

Aehimenes sect. Tydaeopsis Fritsch, Bot. Jalub. Syst. 50: 395. 1913. type; Aehimenes
ruslnji N. L. Britton =: Gloxinia gymnostonia Grisebach.

Fiebrigia Fritsch, Bot. Jahrb. Syst. 50: 397. 1913. type; F. digitaliflora Fritsch = Gloxinia

gijmnostoma Grisebach.

Perennial herbs from scaly rhizomes; stems usually erect. Leaves opposite,

nearly equal in a pair, the base not oblique, entire or toothed; petiolate. In-

florescences of single flowers in the axils of the leaves or arranged opposite in

a pair on racemes in the axils of reduced leaves. Floicers showy; floral tube

often elongate, narrow, grooved; calyx 5-lobed; corolla white, blue, lavender,

rose pink, tubular, funnelform to campanulate, erect or oblique in the calyx,

the limb of 5 nearly equal lobes; fertile stamens 4, the filaments often coiling

after anthesis, the anthers coherent by their apices; disc absent or annular when
present; ovary inferior. Fruit an elongated capsule; seeds numerous.

Gloxinia is a genus of about 10 species distributed in South America in

Bolivia, Brazil, Columbia, Peru, and Venezuela. Some species are in cultivation

as ornamentals and occasionally escape from cultivation in tropical regions.

The type species, G. perennis, may be wild in Panama but its rarity and its

occurrence near areas of habitation or which have been under settlement for

long periods of time suggest that the species may, in fact, be naturalized.
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The genus may l>e distingiiislied most easily from the closely related Mono-

pyle by the oblique leaves in the latter genus.

The commonly cultivated plants known as "Florists-Gloxinia" are actually

cultivars of Sinninfiia spcciosa (Lodd. ex Ker-Gawl.) Iliern.

Gloxinia is named for Benjamin Peter Gloxin, an Alsatian botanist and physi-

cian of Colmar of the late 18th Century.

Literature:

Hoehne, F. C. 1964. O genero Gloxinia no Brasil. Arq. Bot. Estado Sao Paulo

3(6): 315-335.

Vogcl, S. 1966. Parfiimsammelnde Bienen als Bestauber von Orchideen und

Gloxinia, Oesterr. Bot. Z. 113(3-4) : 302-361.

1. Gloxinia perennis (L.) Fritsch in Engler & Prautl, Nat. Pflanzenfam. 4(3b):

174. 1894.—Fio. 20.

Mariijnia pevennh L., Sp. PI. 618. 1753. TYrE: Ilort. Cliff. 322, iah, 18. 1738, Cult. Ilort.

Cliffortiamis (BM, not seen).

Gloxinia maculata 1/lier. in Aiton, Hurt. Kcw. 2: 331. 1789, illegitimate name for Mariijnia

perennis L. = Gloxinia })ercnnis (L. ) Fritsch.

Eucolum crassifolium R. A. Salish., Pmdr. Stirp. 98. 1796, illegitimate name for Martyuia

perennis Li. := Cloxitiia perennis (L.) Fritsch.

Gloxinia trieliotoma Moeneh, Suppl. 194. 1802, illegitimate name for Mariijnia perennis L.

Gloxinia perennis (L. ) Fritsch.

G. heterophijUa Pocpp. in Poepp. & Endl., Nov. Cen. 3: 9. 1840. type: Pampayaco, Peru,

Foeppig (not seen).

G. palHdifhra Hook., Bot. Mag. 72: tab. 4213. 184G. type: Santa Marta, Colombia, PunUe
(K, not seen).

G. suaveolens Deene., Rev. Ilort. 20 [ser. 3, 2]: 463. 1848. type: not seen.

Salisia gloxiniaeflora Kegel, Flora 32: 179. 1849, illegitimate name for Martijnia perennis L.

Gloxinia perennis (L. ) Fritsch.

Gloxinia triehaniha Miq., Linnaea 22: 473. 1849. type: Cult., Surinaui, Focke (not seen).

Salisia maeulaia (L'ller.) Kegel, Bot. Zeitung (Berlin) 9: 894. 1851.

S. palluhflora (Hook.) Kegel, Bot. Zeitung (Berlin) 9: 894. 1851.

S. suaveolens (Decne.) Kegel, Bot. Zeitung (Berlin) 9: 894. 1851.

Ilerhs from rhizomes with auricular scales; stems herbaceous to 1 m tall,

smooth and nearly glabrous, green, streaked or spotted with red or suffused

with red toward the bases of the internodes, unbranched or with few branches.

Leaves nearly equal in a pair, ovate, 5.5-12.7 cm long, 3.4-8.9 cm wide, the apex

acute, the base acute, truncate to cordate, coarsely crenate, above dark green,

glossy, glabrous to sparsely strigose, below white, or light green, often suffused

4-4

n
internodes, green or streaked with red, to 12.5 cm long; bracts leaflike, but

reduced; pedicels opposite, to 1.5 cm long. Flowers solitary in the axils of the

bracts, showy; floral tube elongate, narrow, 0.5-1.0 cm long, enlarging in fruit,

with 10 longitudinal grooves, green or red spotted, glandular; calyx lobes sub-

equal, spreading, lanceolate to oblong, 0.7-1.0 cm long, 4-7 mm wide, light

green, sometimes streaked with red outside, glabrous, inside darker green, the

apex entire to serrate; corolla white, lavender to purple, oblique in the calyx,
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FiGvnK 20. Gloxinia pcretmis (L.) Fritscli. Habit (xMo). [After Allen 2280 (MO).]
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campanulatc with a broad gibbous base, ca. 1 cm wide, ca. 1.8 cm wide near

the limb, the tube 1.5-2.0 cm long, pilose outside, the inside glandular on the

upper surface with a dark violet patch in the basal pouch, the limb lobes nearly

equal in size, the upper and the lateral lobes spreading and entire, the basal lobe

incurved wdth a toothed margin; filaments straight at anthesis, densely pilose

and glandular, coiling after the pollen has been released, the anthers triangular,

coherent l)y the apices; the disc annular and short when present, often apparently

lacking; ovary apex pubescent, the style glandular, pilose, the stigma stomato-

morphic. Capsule narrowly conic. Chromosomes 2n — 26 (Rogers, 1954).

Gloxinia pcrcnnis was brought into cultixation from Colombia in 1739 to

the Chelsea Physic Carden, thus, one of the earliest of the gesneriads to be

cultivated in Europe. It is now widely cultivated as a pot plant in temperate

regions and outdoors in warmer areas.

Tlie shape of the flowers of Gloxinia perennis is similar to those of some

species of Campanula, and the plants are commonly known as the Canterbury-

liells Cloxinia.

In addition to Colombia, the species is known from Peru and Venezuela. In

Panama plants have been collected in the Canal Zone and in the province of

Panama.

Vogel (1966) discussed the association of Gloxinia perennis with euglossine

bees and the function of the dark violet spot at the base of the corolla which

apparently provides perfume for the bee's mating ritual.

CANAT, z()\e: Cioverninent Forest Preserve, Macklen Road, 50 m, Allen 2280 (MO, US).
Planted, Mount Hope Cemetery, Standlcy 28842 (US), panama: Mocamho S of Las

Ciunbres, open area beside road, Croat 12529 (MO).

14. KOELLIKERIA

Kocllikcria Regel, Ind. Sem. Hort, Bot. Turic. [4]. 1847. type: K, arg^^tjrosligma

(Ilook.) Regcl = K. erinoides (DC) Mansfeld.

Terrestrial herbs from scaly rhizomes; stems often reduced, unbranched,

pilose. Leaves often congested into a rosette, opposite, equal in a pair; blades

soft, pubescent, crenate to serrate; petioles usually short. Inflorescences terminal,

elongate racemes; peduncles elongate; bracts alternate, minute, bearing in their

axils the short pedicels. Flowers numerous, the floral tube turbinate, pilose; calyx

lobes 5, free, e(iualHng the length of the floral tube; corolla tubular, nearly erect

in the caljx, and not spurred, 5-lobed, 2-lipped, the upper 2 lobes short and

exceeded by the much longer and toothed 3 lower lobes; stamens 4, adnate to

base of the corolla tube, the anthers united by their sides and apices; disc a

nectariferous ring; ovary V2 inferior, the stigma bilobcd. Fruit a capsule.

Koellikeria is a genus of 2-3 species that occurs from Costa Rica south to

Venezuela, Bolivia and Argentina. The species which occurs in Panama also

occurs throughout the range of the genus. Koellikeria erinoides has been in

cultivation for many years as a house plant or greenhouse specimen because of

its low habit and relative ease of culture.
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From other rhizomatous gesneriads, Koellikeria can be distinguislied by tlie

rosette habit, the racemose inflorescence with alternate arrangement of flowers,

and the strongly bilabiate corolla. The leaves appear as if speckled with silver

dots.

Koellikeria is named for Rudolf Albrecht von Kolliker, 1817-1905, Swiss, a

teacher of microscopic and human anatomy, but as a botanist he compiled a

flora of the canton of Zurich in 1839.

Literature:

Batcheller, F. N. 1970. Gesneriads one by one: Koellikeria. The Gloxinian

20(4): 9-11, 31.

1. Koellikeria erinoides (DC.) Mansfeld, Repcrt. Spec. Nov. Regni Veg. 38:

28. 1935.—Fig. 21.

Achimenes erinoides DC, Prodr. 7: 536. 1839. type: Caracas, Venezuela, Vargas (G-DC,
holotype; US, photo).

A. argyrostigma Hook., Bot. Mag. 71: tab. 4175. 1845. type: Sierra Nevada de Sta. Marta,

Colombia, Purdie (K, holotype, not seen).

Koellikeria argyrostigma (Hook.) Regel, Inch Sem. Hort. Bot. Turic. [4]. 1847.

K. argyrostigma var. ovalifolia Oerst. Cent., Gesn. 15. 1858. type: San Lucas Island,

Costa Rica, Oersted (C, type; US, photo).

Terrestrial herbs; stem erect or decumbent, short, the internodes reduced or

rarely elongated to 15 cm, green or reddish, tomentose or pilose. Leaves often

clustered at the apex of the stem m a flat rosette, elliptic to obovate, 1.5-11.3 cm
long, 1.3-4.9 cm wide, membranous, the apex acute to obtuse, the base acute or

broadly cuneate, crenate, dark green above, sometimes reddish along the im-

mersed veins, randomly maculate vvitli silvery spots, pilose, the lower surface

light green or with a reddish margin or suffused with purple throughout, pilose,

the veins prominent. Inflorescences terminal or in the axils of the upper leaves,

of many flowers in a raceme, erect, to 30 cm tall but usually shorter, green to

purple, pilose; peduncles to Vj the length of the inflorescence; bracts lanceolate,

1-2 mm long, ca. 1 mm wide; pedicels alternate, ca. 1 cm long or less. Flowers

small, the floral tube turbinate, 1-2 cm long and wide, green to reddish, pilose;

calyx lobes erect, linear to lanceolate, 1-2 mm lojig, the apices somewhat spread-

ing, all green, with reddish lines, or with apices reddish, pilose; corolla bilabiate,

erect to somewhat oblique in the calyx, the tube broadened transversely, gibbous

at the base on upper side, ventricose at tlie middle, short, ca. 5 mm long, 3 mm
broad, sparsely pilose, all white, creamy, or red on upper side and white on the

lower, inside yellowish with red or orange lines on the lower side, the upper 2

lobes erect, 1-2 mm long and wide, usually reddish, the margin white, subentire,

the lower lobes 2-3 times as long as the ui^per lobes, erect to porrect, white, the

margin erose to fimbriate, curved upwardly; stamens 4 with a reduced staminode,

equalling the length of the corolla tube, the filaments curved, adnate to the

corolla at the base, white, glandular at the base, glabrous above, the anthers

white, coherent, ca. 1 mm long, pubescent on the back; disc a yellowish ring;

ovary V2 inferior, the apex pilose; style ciu'ved, white, glabrous, the stigma
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Figure 21. KocUikoia criuoUlcs (DC.) Mansf. Habit (Xl). [After Blum ir Tyson 637
(MO),]
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shortly bilobed. Capsule ellipsoid, ca. 5 mm long, brown; seeds ellipsoid, striate,

ca. 0.5 mm long. Chromosomes n = 13 (Fussell, 1958 from material collected

in Venezuela).

The silvery spots on the leaves are distinctive and make this species readily

recognizable.

KoeUikena erinoides occurs in colonies on rocks or banks near streams, or in

damp shaded areas. The plants are dormant during early winter, reduced to

the underground rhizomes. In Panama the species occurs in the provinces of

Chiriqui, Code, and Veraguas. It may be expected elsewhere since it is wide-

ranging from Costa Rica to Bolivia and Venezuela.

craRiQUi: Trail from San Felix to Cerro Flor, 100-850 in, Allen 1922 (MO, NY, US).
5 mi S of Boquete, 3000 ft, Allen 4697 (MO, US). Hamlet of Cerro Otoe, 15-20 km N
of San Felix, 3000 ft, Bort 71 (MO). Cerro Colorado, near mining eanip, 750-800 m.
Dressier 5131 (MO, PMA). Llano Francia, 4 mi from Boquete toward Dolega, 4500 ft.

Dwyer ir Uatjden 7601 (MO). Tole, Santa Ana Well, 1000 ft, Dwyer ir Kirkbridc 7445
(MO). Cerro Colorado, area surrounding stream by Escopeta, Folsom 4903 (MO, US).
From Boquete to 3 mi N, 3300-4200 ft, Lewis et al 352 (MO). 5 mi S of Boquete toward
David, 2800 ft, McDanicl 6804 (MO). Tole, Tyson ct al 4227 (FSU, MO, SCZ). Boquete,
1200-1500 m, Woodson ir Schery 761 (MO, US), cocle: Picacho de Ola, 350-600 m,
Pittier 5060 (US), veraguas: 5 mi NE of La Mesa, Blian 6 Tyson 637 (FSU, MO, SCZ).
Santiago, 4 mi from Panamerican Highway toward Atalaya, Dwyer ir Kirkhride 7423
(MO). Stream wliieh feeds Laguna La Yeguada, 15 km N of Calobrc, 644 m, Lutcyn 1454
(DUKE).

15. KOHLERIA

Kohleria Regel, Ind. Scm. Ilort. Bot. Turic. [4]. 1847. type: K. hirsula

(Kunth) Kegel.

Isoloma Benth. ex Decne., Rev. Ilort. 20 [ser. 3, 2]: 465. December, 1848, not Isohma J.

Smith, 1841. type: 7. hirsuturn ( Kuntli ) Regel — Kohleria hirsuta (Kunth) Regel.
Tydaca Decne., Rev. Ilort. 20 [ser. 3, 2]: 468. December, 1848. type: T. picta (Benth. ex

Hook. f. ) Decne. = Kohleria ho^otcnsis (Nichols.) Fritsch.

Giesleria Regel, Flora 32: 181. 1849. type: Achimenes picta Benth. ex Hook. f. = Kohleria
bogotensis (Nichols.) Fritsch.

Sciadocalyx Regel, Gartenflora 2: 257, 1853. type: S. warszewiczii Regel = Kohleria
warszewiczii (Regel) Hanst.

Brachyloma Ilanst., Linnaca 26: 203. 1854, not Brachyloma Sonder, 1845. type; B.
hirstitum (Kunth) Hanst. — Kohleria hirsnta (Kunth) Regel.

Calycostemma Hanst., Linnaea 29: 506. 1859. type: C. lindenii Hanst. =. Kohleria lindenii
(Hanst.) Hanst.

Cryptoloma Hanst., Linnaea 29: 506. 1859. lectotype: C. hondensis (Kunth) Regel
Kohleria hondensis (Kunth) Regel.

Terrestrial herbs, suhshruhs, or shrubs from scaly rhizomes; stems usually

erect or decumbent, terete, green to reddish brown, hirsute with multicellular

hairs. Leaves opposite or in whorls of 3-4, those of a pair nearly equal to un-

equal, pilose or hirsute, the blades thickened, ovate, lanceolate, or elliptic, serrate

or crenate, dark green above, hght green to purplish below, the lateral veins 6-9

arching toward the apex; petioles short or long. Infl

solitary, fasciculate to umbellate, usually numerous in the upper leaf axils, often

appearing racemose or spicate with reduced leaves; peduncles often short with

long pedicels, green or reddish, hirsute. Flowers protandrous, somewhat zygo-
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morphic, 1-4 per peduncle; floral tube turbinate to globose, hirsute; calyx lobes

thick, erect to recurved, equalling or longer than the floral tube, pubescent on

both the surfaces; corolla of 5 petals connate into a tube, erect or oblique in the

calyx, the limb 5-lobed, bilabiate or regular, usually spotted or striped, the tube

usually ventricose at the middle or toward the throat, or campanulate above a

narrow base, red hirsute outside, sparsely pul^escent inside; fertile stamens 4,

adnate to the base of the corolla tube, the anthers at first coherent, later often

becoming free, thecae distinct, dehiscent by longitudinal slits, a staminode

usually j)i't^*sent; disc lobate or of 5 glands, free or with 2 united; ovary more

than Va inferior, the style pubescent, the stigma bilobed, the ovule

on both the surfaces of the placental lamellae. Fruit a dry capsule dehiscing

into 2 valves, the apex conic or rostrate; seeds numerous, fusiform, striate, dark

brown.

Kolilcria is a genus with many species that ranges from Mexico to South

America. The genus is widely cultivated for its colorful flowers. Numerous

hybrids and cultivars are available in the horticultural trade.

Tln-ee species are known from Panama, Kohleria spicata, K. tuhiflora, and

K. ciUcnii. The first two are common, but the third is rare in Panama.

Literature:

Moore, II. E. 1953. Comments on some Kolilerias cultivated in the United

States. Baileya 1: 89-101.

Morton, C. V. 1967. The Genus Kohleria in Mexico [Gesneriaceae]. Baileya

15: 61-78.

. 1967, A new Kohleria from Costa Rica in cultixation [Gesneriaceae].

Baileya 15: 79-81.

Williams, L. O. 1968. A beautiful Costa Rican Kohleria, Notes Roy. Bot.

Card. Edinburgh 28(3): 291-292.

a. Caiilino leaves 3 to 4 at a node; corolla limb diameter broader than the widest part

of the tube, lobes spreading or reflexed,

b. Corolla yellow with red hairs on outside, tube campanulate, 2.5-3.0 cm long,

ca. 1.5 cm wide, all lobes equally spreading ___ 1. K. allenii

bb. Corolla deep red to orange red outside, tube cyb'ndric, not campanulate, 1.2-2.0

cm long, ca. 1 cm wide, upper and lateral lobes spreading, basal lobe reflexed

_ _ __„ _ 2. K, spicata

aa. Cauline leaves 2 at a node; corolla limb diameter less than widest part of the tube,

lobes erect -- -- 3. K, tuhiflora

1. Kohleria allenii Standi. & L. O. Wnis., Notes Roy. Bot. Card. Edinburgb 28:

291. 1968. TYPi:: Prov. Puntarenas, Costa Rica, A/fen ^300 (F, holotypc; US,

isotype )

.

Woody herbs; stem round or angled, erect or ascending, 1.0-1.5 m tall,

reddish above, brownish below, pilose. Leaves 2-4 at a node, reduced above,

lanceolate to ovate, 5-8 cm long, 2.5-4.0 cm wide, acute to acuminate, serrulate,

reddish, the base acute to subtruncate, above dark green, sparsely pilose to

scabrous, below light green, densely pilose; petioles 0.5-2.0 cm long. Inflores-
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cences few flowered in the axils of the upper redueed leaves; peduncles not

evident; bracts ovate, ca. 5 mm long, green, pilose; pedicels elongate, ca. 4 cm
long, green or reddish, pilose. Flowers showy, the floral tube oblique, gibbous

to 1 side, rounded, green or reddish, pilose; calyx 5-lobed, the lobes connate

briefly at the base, triangular ovate, 5-8 mm long, accrescent in fruit, green

with red margins, pilose; corolla cylindric campanulate, 25-30 mm long, ca. 5

mm wide at base, broadening to 1.5 cm broad at middle and above, yellow with

red hairs outside, inside red maculate, glandular; stamens 4, equalling the corolla,

the anthers coherent in 2 pairs; disc sublobatc; ovary apex pilose, the style ca. 2

cm long, the stigma bilobate. Fruit many seeded enclosed in the persistent

calyx; seeds fusiform, acuminate at both ends, ca. 0.25 mm long, striate.

Kohleria allenii is rare in Panama, found only in the province of Chiriqui,

but is somewhat more common in Costa Rica. Its habitat is dry, steep hillsides

at ca. 500 m elevation.

This species in floral characters is reminiscent of Capanea grandiflora with

its large campanulate spotted corolla.

NY).
chiriqui: San Bartolo Liinite, 19 km W of Puerto Armelles, 500 m, Bmetj 609 (MO,

2. Kohleria spicata (Kunth) Oerst.,'"' Cent. Gesn. 27. 1858.—Fig. 22.

Gesncria spicata Kunth, in II.B.K., Nov. Gen. Sp. 2: qto. ed. 393; fol. ed. 316. 1818. type:
Quindio, Colombia, Bonpland 1815 (P, not seen; US, photo),

G. petiolaris Benth., Bot. Voy. Sulphur 131. 1845. type: "Island off the coast of Veragua,"
Panama, Barclay (BM, not seen).

G. seemannii Hook., Bot. Mag. 76: tah. 4504, 1850. type: Darien, Panama, Seemann (K,

not seen).

Isoloma petiolare (Benth.) Hegel, Bot. Zeitung (Berlin) 9: 893. 1851.

Kohleria seemannii (Hook.) Hanst., Linnaea 26: 203. 1854.

Brachyloma petiolare (Benth.) Oerst., Cent. Cesn. 30. 1858.

Kohleria incana Klotzsch & Hanst., Linnaea 29: 522. 1859. type: "Costa Rica et Veragua,"
Warszewicz 29 (B, not seen).

Isoloma seemannii (Hook.) Benth., in Benth, & Hook, f., Gen. PL 2: 1002. 1876.

7. inca7}um (Klotzsch & Hanst.) Hemsl. in Godm. & Salv. Biol. Cent. Amer., Bot. 2: 478. 1882.

Kohleria longifolia (Lindl. ) Hanst. var. petiolaris (Benth.) Morton, Publ. Field Mus. Nat. Hist.,

Bot. Ser. 18: 1180. 1938.

Terrestrial coarse herbs or rarely suffruticose; rhizomes scaly, pink, pubes-

cent; stems simple, erect, stout, terete, to 1.5 m tall, to 7 mm in diam., green to

usually reddish, villous hirsute with spreading red or brown many-celled hairs,

unbranched or branched only from the base. Leaves opposite or ternate, those

at a node usually similar in size, petiolate, membranous, narrowly elliptic to

lanceolate, 7-15(-28) cm long, 2.9-5.5 cm wide, the base cuneate to obtuse,

crenate serrate, sometimes minutely so, rarely reddish, the apex acute to

acuminate, the upper surface dark green, hirsute, becoming scabrous with age,

the lower surface Hghter green, rarely reddish, tomcntose, lateral veins 5-9;

petioles sulcate, 1.3-2.5 (-4.5) cm long, reddish, villous. Inflorescences in fasci-

cles of 1-5 flowers in axils of the leaves, the leaves reduced above on short

^^ Only those names used for Panama plants have been included.
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Fi(;UHE 22. KoJilcria spicata (Kuntli) Ocrst.—A. Base of plant with rhi/onies (X%)-
[After Br/A-ct/ 450 (MO).]—B. Habit (X%). [Mti^v Stern at al 1210 (US).]

internodes giving the appearance of a raceme 5-35 cm long; peduncles lacking;

pedicels to 2.5 cm long, reddish or brown, hirsute. Flowers with floral tube

turbinate, 2-3 cm long, densely hirsute; calyx lobes erect, equal, thick triangular

ovate to o])long, 2-5 nun long, green, red or brown, hirsute on both sides, the
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apex acute or obtuse; corolla deep red to orange red outside, the inside paler
with red spots, red villous outside, the inside glandular, tubular, 1.2-1.8 (-2.0)
cm long, 4-5 mm wide at the slightly oblique base, ampliate or ventricose, 5-7
mm wide at the middle, then slightly contracted at the throat, the mouth oblique,
the limb bilabiate of 5 lobes to 1 cm across, the lateral and the upper lobes
spreading, the basal lobe reflexed, all nearly equal, obtuse or rounded, 2-4 mm
long and wide, glabrous to pilose glandular, entire; stamens 4, not exserted, the
filaments broad at the base and adnate to the base of the corolla tube, narrowed
above, yellow, glabrous, the anthers oblong, ca. 2 mm long, pilose on back,
staminode much reduced; glands 5, usually free or the 2 posterior glands more
or less united; ovary apex conic, hirsute, the style curved, ca. 1 cm long,

glandular pilose, the stigma })ilobed. Fruit a globose capsule surrounded by
the persistent floral tube, 5-7 mm in diam., red to brown, villous; seeds
numerous, fusiform, ca. 0.5 mm long, reddish brown. Chromosomes 2n = 26
(Rogers, 1954).

Kohleria spicata is the most widespread of all species of Kohleria and is

found from southern Mexico to northern South America. Plants are commonly
encountered in Panama on damp weedy roadside banks, often in full sun.
The plants become dormant during dry periods, then resprout from rhizomes
when conditions are more favorable.

Populations are quite variable, apparently depending upon soil conditions
and exposure.

]K)CAs DEL TORO: Changuiiiola River near Old Ford, Ditnlup 173 (F, US), chiriqui:
Burica Peninsula, Rabo de Puerco, 8 km W from Puerto Armuelles, 150 m, Buscy 450 (MO).
Cafetales just above El Cantinero (Boquete), D'Arcy 9820, 9825 (both MO). E side of
Cerro Pando (near Rio Chiriqui Viejo), 6000 ft, D'Arcy ir D'Arcy 6612 (US). 30 kmW of Volcan, road to Rio Sereno, Dressier 4899 (PMA). Lava fields near the town of
Volcan, 4600 ft, Duke 9167 (MO). Between Boquete and Cerro Ilorqueta, Duke A13717
(MO, SCZ). 7 mi S of Volcan on road from David, 600-750 m, Graham' 254 (MICH).
From Boquete to 3 mi N, 3300-4£00 ft, Letvis et al. 337, 609 (both MO, SCZ). Edge of
steep river bank 12.4 mi N of David, Lewis et al. 715 (MO, SCZ). Road 3-5 mi NW of
El Hato del Volcan towards Costa Rica across the Rio Chiriqui Viejo, 3000-4000 ft, Lutcyn
857 (DUKE). Road to Volcan 15 km N of Concepcion, Skog et al. 4013 (E, MO, P, PMA,
US), Tributary of Rio Caldera ca. 4 km NW of Boquete, 1400 m, Skog et al. 4063 (MO, US).'
Boquete, Llanos Francia, 3300 ft. Stern et al. 1210 (MO, US). 3 mi S of El Volcan,' 4000
ft, Tyson 876 (FSU, MO). Nuevo California W of Volcan, Tyson 6670 (MO, NA, PMA).
2 mi S of Puerto Armuelles, Wilbur et al. 13584 (DUKE, MICH, MO). NE of Cerro
Pando, NW of Nueva California, 1500 m, Wilbur et al. 11011 (DUKE MO) cocle- El
Valle de Anton, 600-1000 m, Allen 1158 (MO), 2328 (US); Carrasco 5 (MO PMA)-
Corrca 313 (MO); Croat 13315 (MO, NY); D'Arcy & D'Arcy 6757 (F, MO)- Duke 12110
(MO, NY, REED); Gentry 6869 (MO); Lallathin 6003 (MO); Lewis et al. 2538 (MO, SCZ);
Spellman et al. 599 (MO); Tyson et al 2453-A (MO); Weaver ir Foster 1639 ('dUKe'
DUKE); Wilbur et al. 15613 (DUKE); Wilbur et al. 11146 (F, DUKE, MO, NY), veracuas:'
Starling Island (River San Pablo), Barclay 1072 (US). Isla de Uva, Contreras group Pittier
5110 (US).

3. Kohleria tubiflora (Cav.) Hanst.,i^ Linnaea 34: 442. 1865.

Gesneria tubiflora Cav., Icon. 6: 61, pi. 584. 1801. type: Taboga, Panama, Nee (MA, not
seen; photos MO, US).

16 Only those names used for plants from Panama have been included.
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G. rhyrichocarpa Benth., Bot. Voy. Sulphur 131. 1845. type: Isthmus of Darien, BarcJatj

(B.\l, not seen).

Isohma rliyiuhflcarptiiii (Benth.) Decne., Rev. Ilort. 20 [ser. 3, 2]: 465. 1848.

I. tuhiflonim (Cav.) Decne., Rev. Hurt. 20 [ser. 3, 2]: 465. 1848.

I. hondcme (Hook.) Decne. var. ivarszcwiczii Regel, C^.artcnflora 3: 2. pi 74b. 1854. type:

Chagras, Warszcwicz (not seen).

Brachyloma rhynchocarpum (Benth.) Oerst., Cent. Gesn. 29. 1858.

Cryptoloma rhynchocarpum (Benth.) Hanst., Linnaea 29: 538. 1859.

Coarse suffrutescent her])ti or weak shrubs growing in clumps; stems succu-

lent, erect or decumbent, 4 cm to 2 m tall, unbranched, the internodes elongate,

green or more commonly reddish to maroon with green lines, pilose to hirsute,

trichomes with reddish articulations, the bracts of rhizome pink. Leaves op-

posite, ovate to oblong, often falcate, 4.0-22.8 cm long, 1.5-12.2 cm wide, the

apex acute to acuminate, the base cordate, rounded to acute, sometimes oblique,

the margin cronate serrate, occasionally reddish, above dark green, pilose with

apprcsscd hairs, becoming scabrous, below light green in .shade plants to dark

red or purple in exposed plants, some plants green, others red in the same

population, villous especially along the prominent veins, petioles sulcate, slender,

1.3-7.5 cm long, 1-2 mm wide, usually green on the upper side and reddi.sh on

the lower side, densely villous. Inforescetices of 1-10 flowers per fascicle in

the axils of tlie upper leaves, erect; peduncles lacking; pedicels surrounded by

a few leaflike bracts at the base, nearly equalling the petioles in length, green to

brownish, villous with patent hairs. Flowers brightly colored; floral tube

globose or turbinate, ca. 4 mm in diam., accrescent in fruit, green, villous; calyx

lobes erect, membranous, the tube short, ca. 1 mm long, lobes 5, equal, tri-

angular to lanceolate, acute, all green or maroon tipped, villous; corolla bright

red, orange, salmon red, or yellow orange, toward the apex becoming greeni.sh

or red outside, the inside light yellow, the tube 2.1-3.0 cm long, nearly straight

from a rounded base, 3-4 mm in diam., ampliating to 6-9 mm near the middle,

narrowing to 3-6 mm at the mouth, villous with reddish hairs outside, inside

glandular, the lobes of the limb erect, rounded, 1-2 mm long, green or yellow

with purple spots to reddish; stamens adnate to the base of the corolla tube, to

2.5 cm long, yellow, sparsely glandular, the anthers oblong, ca. 2 mm long and

wide; glands 5, distinct; ovary apex conic, pilose, the style nearly straight, ca. 2

cm long, pilose, the stigma bilobed to clavate, glandular papillate. Fruit a green,

yellow, or brown capsule, ovoid, globose or turbinate, to 1 cm long, the apex

conic, opening by 2 valves; seeds tawny to reddish brown, fusiform, ca. 0.5

mm long. Chromosomes n = 13 (Da\'idse, 1970, based on material from

Costa Rica.

Kohleria tuhifh)ra is apparently the most commonly collected member of

the Gesneriaceae in Panama, known from the provinces of Code, Colon, Los

Santos, Panama, San Bias, Veraguas, as well as the Canal Zone. The species

has been found in a variety of habitats from rocky banks in full sun to wet forests

in total shade, including moist clearings or trailsides, sea cliffs, and newly

burned areas. Beyond P

Venezuela and Colombia.

Hora is known also from Costa Rica,

The species is known as "Perrito" according to Paul 161 (US).
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CANAL ZONE: Barro Colorado Island, Aviles 4 (MO), 82 (F); Croat 4176 4370 (both
DUKE, F, MO, NY, SCZ), 6355, 6417 (both MO), 6951 (F, NY, SCZ), 11977 (MO SCZ,
US), 12280 (F, MO, SCZ), 12579 (MO); Foster 1367 (F, DUKE, PMA); KUlip'40023
(US); StamUey 40819 (US); Weaver it Foster 1621 (DUKE); Wetmore ir Abbe 30 (F
MO). Cerro Viejo on K16C, Blum 1238 (FSU, MO, SCZ). Fort San Lorenzo, Burch et al.

1039 (DUKE, MO, SCZ). Road S-10 N of Escol)al, Croat 12441 (MO). Pipeline Road
within 5 mi of Gamboa Gate, D'Arcy 9284 (MO). Front of Summit Garden, D'Arcy 9304
(MO). Sosa Hill, Duke 4663 (MO, US). K-6 Road, Dwyer 3031 (MO). Madden Dam,
Dwyer 5050 (MO). Hill opposite Paraiso Development, Paraiso, Dwyer 7142 (MO, NY, US).
Road K-19, 2 mi from W border of Zone to cleared area near Canal, Gentry 1782 (F, MO, NY,
SCZ). Cerro Galera 2 km from Pacifie Ocean near boundary of Canal Zone, 350-400 m, Gentry
6646 (MO, PMA). Ancon Hill, Greenman 6 Greenman 5094 (MO). Between Summit and
Gamboa, Greenman b Greenman 5243 (MO). Near Las Cruces Trail, Harvey 5036 (F).
Cerro Ancon, Heriberto 48 (US). Pipeline road near Rio Agua Salud, Kennedy ir Redemshj-
Young 1837 (MO). Ancon Hill, 100-200 m, Killip 3001 (MO, NY, US), 12065 (PH, US).
Behind Curundu, Loftin (SCZ). Navy Reservation N of Gamboa, Maas ir Dressier 717
(MO). Fort San Lorenzo, Fort Sht>rman Military Reservation, Maxon ir Valentine 7010
(US). Balboa, Mell 13 (NY, US). Pipeline road 14.4 km from Chagres Airport road,
0-100 m, Mori h Kallunki 2061 (xMO). NW edge of Gamboa, Mori ir Kallunki 2221 (MO).
Top of Cerro Pelado 1 km N of Gamboa, 200-220 m. Nee 8824 (MO, US). End of
"aliandoned" road C-29 6 km E of Gamboa, 160-190 ni, Nee 8981 (MO, US). Panamerican
Highway between Rodman Marine Base and Chorrcra, Nowieke et al 3605 (MO). Ancon,
Paul 161 (US). Rio Grande near Culebra, 50-100 m, Pittier 2124 (US). Tributary of Rio
Frijole near Pipeline Road N of Gamboa, Skog et al. 4001 (E, MO, P, US). Road K-9,
Smith ir Smith 3267 (US). Ancon Hill, Standley 25219 (US). Sosa Hill, Balboa, Statulley
25250 (US). Balboa, Standley 25589 (US). Las Cascadas Plantation near Summit', Standley
25695, 29637 (both US). Hills W of the Canal near Gatun, Standley 27233 (US). Gamboa
102.5 ft, Standley 28314, 28514 (both US). Old Las Cruces Trail between Fort Clayton
and Corozal, Standley 29120 (US). Rio Paraiso above East Paraiso, Standley 29879 (US).
Obispo, Standley 31781 (US). Chiva Chiva Trail near Miraflores Lake, Tyson 1408 (FSU,
MO, SCZ). 4-6 mi N of Gamboa along Pipeline road, Tyson 1490 (FSU, MO, SCZ)
Old Fort San Lorenzo, Tyson 2212, 2221 (both MO). 1 mi N of Sunmiit Garden, Tyson
6- Blum 1958 (SCZ). 1 mi N of Summit on road to FAA tower, Tyson et al. 2748 (SCZ).
Miraflores, White & White 60 (MO, US). 1 mi SW of Coeoli' in the Rodman Naval
Ammunition Depot, Wilbur et al. 12890 (DUKE). Across highway from Summit Garden,
Witherspoon h Witherspoon 8698 (MO), cocle: El Valle, 800-1000 m, Allen 743 (MO
NY). 1 mi from El Valle, Gariier 34 (DUKE, PMA, SCZ). El Valle, Harvey 5147 {¥)'.
Llano Bonito, N of Las Margaritas, 400-500 m, Seibert 645 (MO, US), colon: Portobelo,
D'Arcy 4067 (MO); D'Arcy 6 D'Arcy 6687 (MO). Salamanca, Gracia 3 (MO, PMA). Ca.
1 km S of Portobelo near sea level. Nee ir Gentry 8754 (MO, US). Portobelo, 0-20 m, Pittier
2446 (US). Puente Viejo del Rio de Puerto Pilon, Taymes 16 (DUKE, MO, PMA). 5-7
mi SW of Portobelo towards Maria Chiquita, Wilbur ir Weaver 11204 (DUKE), darien:
Boca de Pirre, Bristan 1269 (MO). Airstrip at Cana gold mine, 480 m, Croat 37978 (MO).
0-4 mi up Rio Sabana from Santa Fe, Duke 4134 (MO, US). Rio Cucunati at Puente
Quemado, Duke 8809 (MO). Rio Sabana above Santa Fe, Duke 14095 (MO). Yaviza 50 m
Gentry 6 Mori 13520 (MO). Upper Rio Tuquesa, Le Clezio 256 (MO), los santos:' Head-
waters of Rio Pedregal, 25 mi SW of Tonosi, 2500-3000 ft, Lewis et al. 2909 (DUKE, MO).
Between Tonosi and Macaracas, Oliver et al. 3548 (MO). Panama: Road to Cerro Campana
1 mi W from Su-Lin Motel, 800 m, Correa «!r Dressier 364 (PMA), 365 (MO). 3 mi
above Interamerican Highway on road to Cerro Campana, Croat 12050 (MO). Between
Rio Bayano Dam & Cafiitas, D'Arcy 9396 (MO). Edge of recently cut forest at bridge site
ca. 4 mi S^of Canitas, D'Arcy & D'Arcy 6055 (MO). Rio Chagres 1 mi above Madden Lake,
Duke 4457 (MO, US). Rocky slope on Interamerican Highway 4 mi NW of Bejuco, Duke
4562 (MO, US). Gallery along Rio Torable, near Panamerican Highway and El Llano^ Duke
5656 (MO, SCZ). Panama Viejo, Duke 5718 (MO). Headwaters of Rio Corso off Rio
Pacora, 500 m, Duke 11926 (MO). Cerro Campana, beyond Motel Su-Lin, 2700-3000 ft

Duke 8655 (MO). Cerro Azul, 2000 ft, Dwxjer 2797 (MO). Cerro Campana above Su-Lin
Motel, 3000 ft, Dwyer ir Kirkbride 7820 (MO). Cerro Campana, Ebinger 939 (F, MO, US).
From first sharp bend on Rio Pasiga, 0-2.5 mi along lumber road to Rio Maestro, Gentry

W
54 (US); Johnston 125 (MO, US). East Bay, San Jos^ Island, Johnston 171 (US). C
Campana, LetcLs et al. 3067 (MO, SCZ). Chiman, Lewis et al 3323 (MO, PMA), 3360

e rro
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sw(MO). Tributaiy of Rio Chagres 5 mi

(MO). Ccrro Campana 8.6 mi SW of Capira, Lutcijn 1052 (DUKE). Television tower on

ridge (Cerro Tenon ), 3 km S of Alcade Diaz, 410-440 m, Nee 8598 (MO, US). Sabanas

N of Panama City, Paul 506 (US). Upper Manioni River, 150-400 m, Pitticr 4482 (US).

Agricultural E.xperiment Station at Matias Hernandez, Pittier 6798 (US). Corozal Road,

Standh'u 26828 (US). Tal)Oga Island, Stamlley 27894 (US). Rio Tapia, Stamllcy 28143

(US). Near Matias Hernandez, Standletj 28927 (US). Cerro Azul, 2000 ft, Tyson 2107

(MO). W .slope CeiTO Campana, 2500 ft, Tyson et al. 2S41 (FSU, SCZ). Mangrove swamp,

Playa Crande, Sail Jose Island, Perlas Islands, Tyson 6 Loftin 5089, 5094 (both FSU, MO,

SCZ) Trail to Cerro Campana, Witlierspoon 6- Withcrspoon 8908 (MO), sax ulas:

Beach E of Puerto Obaldia, Croat 16900 (F, MO). Mainland in front of Ustupo, D'Arcy

9487 (MO) Hills oi Sperdi near Puerto Obaldia, 20-200 m, Pitticr 4389 (US), veraguas:

Santa Maria River, ca. 5 mi N of Santiago, Blum 6 Tyson 627 (SCZ). without locality:

Bristan 1524 (NY); Duke 1615 (MO); Hayes 708 (NY).

16. MONOPYLE*

Monopyle Morit/ ex Bentli. in Bentli. & Hook, f., Gen. PI. 2: 997. 1876. type: M.

leucantJui Moritz ex Bcnth. = A/, suhdimidiata (Kl()tzsch& Hanst.) Mansf.

ScoUothcca Baill., Bull. Mens. Soc. Linn. Paris 1: 724. 1888. type: S. trianae Baill.

Monopyle niacroearpa Benth.

Terrestrial herJ)s from rhizomes; stems erect or decumbent, rooting from

tlie lower nodes, terete, slender, often reddish, pubescent to pilose, the internodes

short or to 3 cm long, seldom branched. Leaves opposite, usually unequal in a

pair, sometimes appearing alternate by the reduction of one of the leaves in a

pair; blades membranous, ovate, elliptic to obovate, the base usually strongly

oblique, the margin serrate to doubly serrate, dark green, pilose to strigillose

and often bullate or areolate above, below light green to deep purple, and

pilose especially along the veins beneath, the lateral veins 6-8, arching toward

the apex; petioles I.VMj the length of the blade, those of a pair joined across the

stem in a stipular line, green or reddish, pilose. Inflorescences few, each ter-

minating a :>tem, long pedunculate, cymose, racemose, umbellate, or paniculate.

barely exceeding the duced: neduncles and

slender, terete, green to reddish, densely glandular pilose. Flowers

few to many, somewhat zygomorphic; calyx lobes 5, nearly equal, green to

reddish, entire; corolla of 5 petals connate into an open-campanulate tube,

()l)lique in the calyx, the base rounded, narrowed, or slightly saccate, with a

flaring 5-lobed hmb, white or wliite with blue especially at the limb, sometimes

yellow in the throat; stamens 4, usually with a staminode, the filaments slender,

curved inwardly, aduate to the base of the corolla tube, the anthers coherent,

2-cellcd, the cells divergent, the connective tliick; disc much reduced or lacking;

ovary .subinferior, narrowly turbinate, pilose, the apex pubescent, the style thick,

.sparsely pubescent or glabrous, the stigma stomatomoiphic, papillate, the ovules

numerous on both the surfaces of the placental lamellae. Fruit a dry capsule,

Hnear oblong, topped by the persistent calyx, opening by 1 or 2 longitudinal .slits;

seeds numerous, fusiform, striate.

Monopyle is a genus of about 15 .species that occur from Guatemala south

* See Monopyle grandiflora Wiehl., Selbyana 5: 88, 1978.
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to Bolivia and east to Venezuela. The greatest concentration of species appears

to be in Ecuador and Peru. Euglossine bees are suspected pollinators.

The closest genus to Monopyle is probably Gloxinia, but Monopylc may be

distinguished by the anisophylly, oblique leaf bases, and the usually terminal

inflorescences.

The generic name refers to the fact that the capsule often splits only on

one side to let the seeds out a single opening.

Literature:

Morton, C. V. 1945. Las especies sudamericanas del genero Monopyle, Re-

vista Univ. (Cuzco) 87: 98-116.

a. Leaves, floral tvibes, and calyx lt)bes green; floral tubes and calyx lobes densely

covered with short, light yellow brown glandular, nonuncinate trichomes; calyx

lobes 2—4 mm long, not recurved 3. M. panamensis
aa. Leaves, floral tubes, and calyx lobes often purplish or reddish; floral tubes and calyx

lobes sparsely to densely covered with eglandular trichomes of two lengths, uncinate,

and longer straight trichomes; calyx lobes if less than 5 mm long, then recurved.

b. Calyx lobes 2-6 mm long, usually recurved at apex, if more than 4 mm long,

then sparsely pilose _ —

_

_ - — 2. M. niaxonii

bh. Calyx lobes 5-15 mm long, not recurved at apex, if less than 10 mm long, then

densely pilose 1. M. macrocarpa

1. Monopyle macrocarpa Benth., Icon. PL 12: 85, pi 1198, fig. 1-5. 1876,

(excluding var. isophyUa Benth.). type: Tarapoto, Peru, Spruce 4151 (K,

holotype).

—

Fig, 23.

M. macrophylla Bendi., Icon. PI. 12: 86. 1876. type: Colombia, Lobb (K, holotype).

Scoliotheca trianae Baill., Bull. Mens. Soc. Linn. Paris 1: 724, 1888. type: Choct) & Bar-

bacoas, Colombia, Triana 2450 (P, holotype, US, photo; F, P, isotypes).

Monopyle pilosula Morton, Revista Univ. (Cuzco) 87: 112. 1945. type: Between La Oveja
and Quibdo, Dept. Choco, Colombia, Archer 1702 ( US, holotype).

Terrestrial large herbs, siihshrnhs or slender shrubs; stems erect or ascending,

0.5-1,0 m tall, reddish to purple, densely pilose above, sparse below. Leaves

strongly unequal; larger leaf in a pair oblong, elliptic, oblanceolate or ob-

ovate, 7-17 cm long, 3-8 cm wide, membranous, the apex acute to acuminate,

the base oblique, subcordate to acute, the margin serrate, above usually more

or less bullate, dark green, sparsely pilose to subscabrous, below green or

purplish, sparsely to densely pilose especially along the veins; petioles 0.5-4.0

cm long, purplish, sparsely to densely pilose. Inflorescences of several flowers

in terminal panicles, to 20 cm long; primary peduncles 5-9 cm long, reddish,

pilose; bracts linear lanceolate, to 8 mm long, 1-2 mm wide, reddish, pilose;

ultimate pedicels ca. 5 mm long at anthesis, elongating in fruit, reddish, pilose.

Flowers with the floral tube slightly oblique to the pedicel, shortly cylindric.

2-3 cm long and wide, reddish, densely pilose with uncinate trichomes; calyx

lobes linear to lanceolate, 5-15 mm long, 1-2 mm wide, elongating somewhat

in fruit, erect, subsulcate, outside reddish, pilose with both uncinate trichomes

and longer, larger, straight trichomes, inside lighter colored, nearly glabrous;

corolla mostly white, the throat often yellow, the upper part or the base of the
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Fk;uhe 23. Mouopifle Diacrocarpa Bciith.—A. Habit (xl-'j). [After Mori h- Kallunhi

6387 (MO).]—B. Flower (X'/io). [Aitcr Skog ir Fohoni 4173 (US).]
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tube purple or red spotted, or the limb pale purple, the tube oblique in the

calyx, campanulate, 1.7-2.0 cm long, 3-4 mm wide at the base, ampliate to

1.0-1.5 cm broad at the tliroat, the outside pilose, the inside nearly glabrous,

the limb lobes broadly rotund, erect to patent, 5-8 mm long, ca. 1 cm wide,

entire; stamens included, the filaments curved, coiling after pollen is shed,

adnate to the base of the corolla tube for 1 mm, ca. 8 mm long, glabrous, the

anthers broadly sagittate, 2 mm long, all coherent at the apices, occasionally a

short staminode present; disc lacking or much reduced; ovary apex conic, pilose,

the style curved, 6-9 mm long, glabrous, the stigma stomatomorphic. Capsule
cylindric, sHghtly curved, more or less gibbous on 1 side, 1.2-1.8 cm long, 3-4

mm in diam., brown to purple, pilose, dehiscent along 1 line on the side of

the gibbosity; seeds irregular, broadly fusiform, ca. 0.5 mm long, the surface

rugose, striate, dark reddish brown, attached to a thin white funiculus.

The plants of this taxon from the provinces of Code, Panama and Darien
closely resemble plants from Colombia and Peru and agree with tlie type of

Monopijle macrocarpa collected by Spruce at Tarapoto, Peru. The plants from
Panama often have nearly completely white corollas, but the variation in corolla

color of Monopijle species is quite wide. Monopijle macrophylla Beiith. from

Colombia is also included in this taxon. Since both names were published at

the same time either could have been used, but I have selected M. macrocarpa

Benth. as the name for the species for two reasons: the description of M.
macrocarpa is more detailed and complete, and the flower and fruit characters

are illustrated. The plant shown occupying most of Plate 1198 is A/, nuicrocarpa

var. isophijlla Benth., so far unknown to me from specimens and is therefore

excluded from consideration here, but the floral dissections and fruit drawn
near the edges of Plate 1198 are of the typical variety. These same dissections

are drawn on the type specimen of the typical variety. The characters of the

two varieties are likewise intertwined in the description of the species, however,

a careful reading elucidates what Bentham saw as the typical variety, and

which I consider to be the same as that growing in eastern Panama.

In Panama, Monopijle macrocarpa has been seen mainly in 5 locations: in

Code near El Valle and near El Cope, in Panama northeast of Altos de Pacora,

and along the El Llano-Carti road, and in the province of Darien near the summit
of Cerro Pirre. In all locations the plants grow in cloud forest on shady damp
slopes.

cocle: N of El Valle dc Anton, 1000 ni, Allen 2928 (US). Alto Calvario, 7 kin N of
El Cope, 700-900 m, Fohom 3246 (MO, US). El Petroso, 7 km beyond El Cop^, 800 in.

Skog et al 4212 (MO, US), darien: Cerro Pirre, Brisfan 461 (MO); Duke 6596 (MO)-
Duke ir Elias 13789, 13825 (both MO); Fohovi 4379A, 4389B (both MO); Gentry &
Clexcell 6975, 7100 (both MO); Mori 6 Kallunki 5479 (MO), paxama: Road to Carti
19 km N of El Llano, 500 m, Busey 888 (MO, NY). 3 mi NE of Altos de Pacora, 500-
800 m, Croat 22733 (US). El Llano-Carti road, Gorgas Lab Mosquito Control Project Site

at km 12, Croat 26065 (MO). La Eneida, Cerro Jefe, Dressier 3297 (PMA). El Llano-Carti
highway 10-20 km N of El Llano, 350 m. Dressier 4245 (PMA); Fohom et al 1466 (US)-
Liesner 1136 (US); Kennedy 2529, 2565 (both MO); Kennedy ir Dressier 3337 (US);
Kennedy et al. 2428 (MO). 5-10 km NE of Altos de Pacora, on trail at end of road'
750 m, Mori 6 Kallunki 4850 (US), 4950 (MO). El Llano-Carti road, 11-18 km froni
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i'anamorican Highway, 350 m, Mori 6 KaUunki 5137 (MO, US), 6387 (MO); Mori et d.

4557, 1100-1200 ft, 4177 (botli MO); Nee Ir Dressier 9344 (MO); 600 m, Skog b Folsom

4173 (E, MO, US).

2. Monopyle maxonii Morton, Piibl. Field Mus. Nat. Hist., But. Ser. 18: 1183.

1938. tyi'e: Vicinity of La Palma, on the road to La Hondura, Prov. San Jose,

Costa Rica, Maxon ir Harvey 7947 (US, holotype).

Large terrestrial herbs or shrubs, rarely epiphytic; stems more or less erect,

0.3-1.5 m tall, slender, ca. 5 mm in diam., purplish, sparsely pilose to glabrous;

branches few or none. Leaves strongly unequal in a pair; elliptic or oblong,

often falcate, 7-18 cm long, 3.5-9.5 cm wide, membranous, the apex acute to

acuminate, the base oblique, cordate to acute, the margin serrate, above dark

green, sparsely pilose, below lighter green or purplish, nearly glabrous but

sparsely pilose along the prominent midvein; petioles 1.5-3.5 cm long, green to

purplish, sparsely pilose; smaller leaves in a pair to 3.5 cm long, short petio-

late. Inflorescences in the upper leaf axils or terminal, paniculate, to 20 cm

long, with short side branches of several flowers; primary peduncles ca. 7 cm

long, purplish, sparsely pilose, the bracts linear lanceolate, caducT)us, ca. 7 mm
long; ultimate pedicels ca. 5 mm long at anthesis, elongating in fruit, purpUsh,

pilose with uncinate trichomes. Flowers with the floral tube cylindric, 2-5 mm
long at anthesis, the base rounded or gibbous, brown to puiplish, densely

puberulent with uncinate hairs and short glands; calyx lobes oblong or broadly

triangular, 2-6 mm long, 1-2 mm wide, the apex rounded to acute, often re-

curved, entire, outside purplish, pilose, inside lighter, to yellow, more or less

glabrous; corolla white at least at the base, above dark pink to purplish, the

tube oblique in the calyx, campanulate, 1.4-1.8 cm long, 2-4 mm wide at the

base, 1.1-1.8 cm wide at the throat, the outside pilose, the inside glabrous, the

lobes of the limb nearly equal, subpatcnt, 3.8 mm long, entire, the stamens

included, the filaments adnate to the base of the corolla tube, curved, ca. 1 cm

long, glabrous, the anthers coherent by their apices into a square; disc lacking,

ovary apex pilose, style ca. 1.2 cm long, glabrous, the stigma stomatomorphic.

Capsule cylindric, curved at the base, 1.0-1.5 cm long, 3 mm in diam., reddish

brown; seeds not seen. Chromosomes n = 13 (Lee, 1966a).

This species was originally described from Costa Rica where it is more

common. In Panama, Monopijle maxonii has been found in the provinces of

Bocas del Toro, Chiriqui, and Veraguas, in cloud forests. The species is distinctive

by its purplish recurved calyx lobes.

HOCAs DKL TOlU): Bchveeii Criollo, just abo\'e Bncna Vista, and Quebrada Higneron

on Chiriqui Trail, Kirkbride 6- Duke 797 (MO). cmHiyui: Trocha 3 de Novienibie l)etvveen

Alto de Gua>abo and Paso dc la Zona, 1400-1600 in, Dressier 5476 (PMA). On Chiriciui

Trail between Quebrada Hondo and divide, Kirkbride ir Duke 917 (F, MO, NY, REED).
vKHAnuAs: Santa Fe, forested slopes of Ceno Tute, 3000 ft, Allen 4350 (MO, US). Valley

of Rio Dos Bocas along road between Eseuela Agricola Alto Piedra and Calovebora, 15.6

km NW of Santa Fe, 450-550 m, Croat 27741 (MO). 15-20 km NW of Santa Fc

between Eseuela Agricola Alto Piedra and continental di\'ide, 650-800 m, Dressier 4736

(PMA). NW of Santa Fe 2.8 km from Eseuela Agricola Alto de Piedra, Mori 6- K(dluiiki

6215 (MO).
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3. Monopyle panamensis Morton, Ann. Missouri Bot. Card. 29: 58. 1942.

type: Panama, Allen 2413 (US, holotype; BH, US, isotypes).

Terrestrial herbs, to 70 cm tall; stem erect, somewhat zig-zag, reddish, puberii-

lent, 3-5 mm in diam.; rhizome ca. 5 mm in diam., the scales reddish, pilose.

Leaves usuallv unequal, the larger leaf in a pair elliptic to obovate, 10-20 cm
5-8

dentate to serrate, the upper surface dark green, hirsute, below lighter green.

8-11 of

the blade, pilose; smaller leaf in a pair ovate or broadly elliptic, 4-11 cm
long, 2.5-5.0 cm wide, otherwise similar to the larger leaf. Inflorescences termi-

nating the stem, paniculate, about equalling the longest leaf; peduncles terete,

elongating with age, 3.0-8.2 cm long, tawny in dried specimens, glandular or

eglandular pilose, the apex bibracteate; the bracts leaflike, linear, ca. 3 mm
long, green, pilose; pedicels erect, 3-22 cm long, elongating in fruit, glandular

pilose. Flowers showy; floral tube oblique on the pedicel, cyHndric, 3-5 mm
long, 2 mm in diam. at anthesis, glandular pilose, the base sHghtly gibbous;

calyx lobes oblong, 2-4 mm long, 1-2 mm wide, erect, the apex rounded, not

recurved, green outside, glandular pilose, inside glandular; corolla white at

the base outside, purple or blue-spotted inside, above bluish at the limb, the

tube oblique in the calyx, campanulate, 1.2-1.6 cm long, ca. 3 mm wide at the

base, ampliate to 1.2 cm broad at the throat, the outside sparsely pilose to

strigose, the inside glabrous, the limb lobes erect, nearly equal, rotund, ca. 5 mm
broad, entire; stamens included, the filaments curved, ca. 8 mm long, adnate

to base of the corolla tube for ca. 2 mm, glabrous, the anthers triangular,

coherent by their apices into a square; disc lacking; ovary apex pilose, the style

curved, 8-10 mm long, glabrous, the stigma stomatomoiphic. Capsule cylindric,

ca. 1.5 cm long, brown, glandular pilose; seeds not seen.

A rare species, Monopyle panamensis is known only from the hills near

Cerro Campana. Since no collections have been made since 1941, the species

may be extinct. It differs from its nearest relatives in the petioles and inflores-

cences being clothed in dense, light brown, glandular-pilosulus trichomes. The

calyx lobes are the size of those in M, maxonii^ but are not purplish or recurved.

PANAMA: Cloud forest, hills above Campana, 600-800 m, Allen 1871 (MO, US). Cerro

Campana, 1000 m, Allen 2413 ( BH, US).

17, MOUSSONIA

Moussonia Kegel, Ind. Sem. Hort. Bot. Turic. [4]. 1847. type: M. elongata

Kegel, presumed to be based on G. elongata sensu Martens and Gal,, fide

Wiehler, 1975 = A/, deppeana (Schlecht. & Cham.) Hanst

Kohleria Kegel, sect, Moussonia (Kegel) Fritsch in Englcr & Prantl, Nat. Pflanzcnfam.

4 (3b): 179. 1894.

Pubescent herbs, subshrubs or shrubs; stems erect, branched, lacking rhi-

zomes. Leaves opposite, petiolate, lanceolate, ovate or elliptic, the apex often
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aciiuiinatc, the margin toothed. Inflorescences cyniosc, axillary, of few to many
flowers; pednneles elongated or lacking. Flowers with the calyx lobes 5, varying

from short and ovate to long and linear or lanceolate; corolla red, orange to

yellow, tubular, broader at tlie middle from a narrow base and throat, the Umb
5-lobed, each nearly equal and rounded; stamens 4, adnate to the base of the

corolla tube, not exserted; disc annular; ovary semi-inferior, the apex conic, the

stigma stotnatomorphic. Frtiit a dry, ovoid or ellipsoid capsule, dehiscing

loculicidally into 2 valves; seeds small and numerous. CJiromosomes n = 11

(Wiehler, 1975).

The genus Monssonia was for a long time considered a section of Kohleria,

but is separated from that genus on the basis of chromosome number {^ = H
in Moussonia^ n = 13 in Kohleria), tlie lack of rhizonu^s in Moussonia^ but which
are present in Kolilcria, and an annular disc found in the flowers of all species

of Moussouid rather than 5 separate glands as in KohJerki,

About 10 species of Moussonia are known only from Central America from

Mexico to Panama. Moussonia ompla and A/, serrulata are endemic Panamanian

species found only in the province of Chiri(iui.

The generic name Moussonia appeared in the rare 1847 seed list from the

botanic garden of Zurich. It was published along with other genera of Cesneria-

ceac whose names appeared there for the first time. Although Kegel cited no

authority for the basionym of the type species of Moussonkiy simply ''Gcsnera

Auct.," one might assume that the basionym was Gesnera elongata Kunth, since

that was the only valid combination at that time. However, since Gesnera

elongata is now considered part of Kohleria, one would have to submerge

Moussonia into KohJeria, leaving the generic concept of Moussonia without a

name. This reasoning w(mld follow the assumption that the basis of tlie generic

name is the name of a species, so the genus goes along with the species. How-
ever, if the basis of a generic name is the concept embodied in the original de-

scription, a different type species must then be proposed.

The description of Moussonia was written by Kegel from a garden plant

grown from seeds originally sent from Mexico by Deppe. The garden plant

may have hccn labelled Gesnera elongata, a tentative but unpublished name

given by Martens and Galeotti, but the plant and the species were certainly

not the same as G. elongata Kunth (Wiehler, 1975).

The genus is named for J. K. A. Mousson (1805-1890), the president of the

society of naturalists in Zurich at the time of Kegel's residence there, and who
published numerous papers on natural history.

Literature:

Stone, M. H, 1977. Moussonia. The Gloxinian 27(4) : 18^22.

Wiehler, H. 1975. The re-establishment of Moussonia Kegel (Gesncriaceae).

Selbyana 1: 22-31.

a. Calyx lobrs toothed, to 1.8 cm long; capsule ellipsoid, 1.2-1.7 cm long _ 1. M. ampla
aa. Calyx lobes entire, to 0.7 em long; capsule ovoid, ca. 1 em long __._ 2. M. serrulata
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1. Moussonia ampla L. Skog, Brittonia 30: 322. 1978. type: Panama, K. Utley

5670 (US, holotype; DUKE, MO, isotypes).

Shrubs; stems woody, erect, to 1 m tall, 5 mm in diam. 30 cm from the apex,

the internodes brown to reddish, pilose hirsute. Leaves nearly equal in a pair,

lanceolate, ovate to obovate, oblique, 4.2-9.3 cm long, 1.8-3.9 cm wide, mem-
branous, the apex acute to acuminate, the base acute to cuneate, the margin

serrulate, above dark green covered with more or less erect uniseriate trichomes

of 2 lengths, below lighter green or reddish, strigose along the prominent veins;

petioles densely pilose, 0.5-1.8 cm long. Inflorescences axillary of single flowers;

peduncles, when present, slender to 1.5 cm long; bracts, often caducous, linear,

to 1.8 cm long, reddish, pilose, rarely bearing an undeveloped flower in the

axil; pedicels slender, 0.3-1.5 cm long, elongating in fruit, reddish, pilose.

Flowers with the floral tube conic or oblong, 3-5 mm long, 3 mm in diam., the

veins prominent, densely pilose; calyx 5-lobed, the lobes connate for only 1-2

mm above the floral tube, each narrowly triangular, ca. 1.8 cm long, 2-3 mm
wide at the base, the apex acuminate, the lower lobes prominently toothed on

the apical ¥2^ the lateral lobes toothed on only one side (lower) or on both,

the upper lobe entire or rarely toothed, the outside pilose, inside sparsely pilose,

corolla deep red, tubular, slightly curved, 4 cm long, 5-7 mm wide at the base,

ventricose at the middle, ca. 1.4 cm wide, narrowing to ca. 1 cm in diam. at the

throat, the outside densely pubescent, the inside glandular, the limb 5-lobed,

spreading, each lobe suborbicular, ca. 5 mm long and wide, toothed; stamens 4,

with a staminode 5 mm long, not exserted, the filaments adnate to the base of

the corolla for 1 mm, free part ca. 3.5 cm long, coiling after anthesis, base yellow,

sericeous, glabrescent above, the anthers suborbicular, joined in 2 pairs by

their sides, ca. 2 mm long and wide; disc annular, ca. 1 mm long; ovary apex

broadly conic, densely pilose; style curved, ca. 4 cm long, pilose, more sparse

toward the apex, stigma stomatomoiphic, ca. 1 mm wide. Fruit a dry capsule,

splitting into 2 valves, ellipsoid oblong, 1.2-1.7 cm long, 6-10 mm wide, the

veins prominent; seeds numerous, fusiform, ca. 0.5 mm long, striate, twisted,

dark reddish brown.

This rare species differs from its nearest relative, Moussonia serruJata, in

having much longer and toothed calyx lobes, a dark red corolla to 4 cm long,

and larger ellipsoid fruit.

CHiRiQui: Recently opened ravine W of Las Nubes 5 km NW of Cerro Pmita and towards

Cerro Picacho, 2000-2100 m, Wilhur ir Lnteyn 193S4 (DUKE). 8 km W of Cerro

Punta, Las Nubes, 6100-6400 ft, Utley 5670 (DUKE, MO, US).

2. Movissonia serrulata (Morton) Wiehb, Selbyana 1: 25. 1975.

—

Fig. 24.

Kohleria serrulata Morton, Ann. Missouri Bot. Crard. 26: 309. 1939. type: Panama, Woodson
et al 1009 (US, holotype; MO, NY, US, isotypes).

Terrestrial suhshruhs or shrubs; stems ereet, to 2 m tall, the internodes

slender, terete, densely hirsute, glabrescent, the nodes thickened; branches

numerous. Leaves equal or usually somewhat unequal in a pair, apparently

falling soon, leaving a bare stem a short distance below the apex; lanceolate to



950 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Vol. 65

Figure 24. Moussouia scnulata (Morton) Wichl. Habit (X%). [After Allen 4748
(US).]

ovate, 2.6-12.4 cm long, 1.5-5.7 cm wide, membranous but appearing thick by
the abundant strigose vestiture on both the surfaces, the apex acute to acuminate,

the base acute or rounded, serrulate, above dark green, rarely scabrous, below

lighter green; petioles to 2 cm long, densely pilose. Inflorescences in the upper

leaf axils of 1-3 flowers; peduncles rare, when present to 1 cm long, pilose;

bracts, when present, minute; pedicels slender, 8-16 mm long, densely pilose.

Flowers with the floral tube campanulate, 3 mm long, 3 mm wide at the top,

pilose; calyx lobes narrowly triangular, to 7 mm long, shortly connate at base,

pilose, entire; corolla usually orange red, but varying from yellow to deep red

outside, usually yellow within with orange stripes and/or spots, the tube not

spurred, erect in the cal>^, slightly vcntricose above, 2.3-2.8 cm long, 3-5 mm
wide at the base, becoming ca. 8 mm wide at the throat, the outside pilose, the

inside glabrous, the limb lobes erect to porrcct, semi-orbicular, ca. 3 mm long,

5 mm wide, toothed; stamens reaching the corolla limb, the filaments adnate to

the base of the corolla tube for less than 1 mm, to 2.5 cm long, pilose at the base,
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glal)rous above, tlie anthers with oblong locules, at anthesis coherent, becoming
free; nectariferous ring glabrous; ovary apex conic, pilose, style ca. 2.0 cm long,

the base sparsely pilose, glabrous above, the stigma stomatomorphic. Capsules
ovoid, surrounded by the persistent sepals, ca. 1 cm long, 6 mm wide at the

middle, pilose; seeds fusiform, a little less than 1 mm long, longitudinally

striate, slightly twisted, tawny,

Moussonia serrulata is a somewhat weedy species known only from the

province of Chiriqui which differs from most other species of Moussonia in the

extreme reduction or absence of peduncles in most of the plants.

In the original publication of the species the collection number of the type

Allen ir Seihert 1609. 1609 is clearly an errorWoodson
holotyp

the herbarium accession number given by Morton, except for the collection

number 1009. It may be assumed that 1609 was a typographical error.

chiriqui: Finca Lerida, upper slopes of O'ltibrada Velo, 5000 ft, Allen 4748 (MO, NY,
US). Volcan de Chiriqui, Boquete District, 7000 ft, Daiichon 957 (F). Cerro Colorado, 50
km N of San Felix, 1150 m, Dressier 5129 (PMA). Boquete, Fred Collins Finca, 6000 ft,

Ehingcr 730 (MO, US). Between Bajo Quiel and Bajo Mono 6 mi NW of Boquete, 1450 m,
Wilbur et aL 11968 (DUKE). Between Alto Quiel and the Rio Caldera on the Bajo Chorro
Trail near Finca Lerida, 9 mi NW of Boquete, 1700 in, Wilbur et al 15496 (DUKE). Bajo
Mona mouth of Quebrada Chiquero along Rio Caldera, 1500-2000 m, Woodson et al 1009
(MO, NY, US). Quebrada Velo, 1800 m, Woodson ir Schenj 246 (MO, US). Finca Lerida
to Pena Blanca, 1750-2000 m, Woodson 6 Sehery 328 (MO). Callejon Seco, Volcan de
Chiriqui, 1700 m, Woodson ir Sehery 509 (MO, US). Bajo Mona and Quebrada Chiquero,
1500 m, Woodson ^ Sehery 514 ( MO, US )

.

18. NAPEANTIIUS

Napeanthus Gardn., London J. Bot. 2: 13. 1843. type; N. hrasiliensis Gardn.

N . primulifolius (Raddi) Sandw,

Marssonia Karst., Fl. Colomb. 1: 97, tab. 48. 1860. type: M. primulina Karst. = Napeanthus
primulinus (Karst.) Benth. & Hook. f. ex Jacks.

Hatschbachia L. B. Smith, Anais Bot. Herb. "Barbosa Rodrigues" 5: 37. 1953. type:
Hatschhachia reitzii L. B. Smith = Napeanthus reitzii (L. B. Smith) Burtt ex Leeuw,

Terrestrial herhs from perennial rhizomes; stems usually short (Panamanian
plants practically stemless), woody when present, decumbent and rooting at

the nodes, green to brown, and pubescent. Leaves opposite, decussate, equal

or subequal in a pair, the blades membranous to papyraceous, dry, linear lanceo-

late to oblong spathulate, usually somewhat falcate, the apex acute, acuminate,

obtuse, or rounded, the base cuneate to subcordate, nearly entire or crenate

serrate toward the apex, somewhat sinuate, green alcove, the mature leaves

glabrescent, below lighter green, pubescent along the veins, stomata usually

in groups, epidermal cells with nonundulating walls, the lateral veins 7-8,

arching and anastomosing toward the margin and the apex; petioles lacking,

with opposite blades joined by a line across the stem or short, green, pubescent.

Inflorescences numerous, axillary, long persistent, pedunculate, cymose, sub-

umbellate to racemose paniculate, often equalling the subtending leaf, oc-

casionally shorter or longer with persistent small leaflike bracts; peduncles
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and pedicels slender, terete to quadrangular, green, glabrescent. Flowers actino-

nioriDhic to zygoniorphic, 1 to many per inflorescence, nodding before antliesis;

calyx cainpanulate, rounded or turbinate at the })ase, of 5 equal sepals connate

at the base up to ¥2 their length, green or rarely reddish, oblong, ovate, lanceolate

or triangular, aestivation valvate, spreading in flower, in fruit erect and larger

with prominent \'eins, persistent; corolla falling soon, of 5 petals connate from

the base into a tube 1-2 times as long as the calyx, rotate or campanulate, some-

times ventricose, white to blue, pink or lilac, nearly glabrous, the limb spreading,

the lobes imbricate in bud, usually entire but emarginate at the apex; stamens 5

and equal or 4 with a reduced sterile staminode and often didynamous, exserted

or included, the filaments free from each other but adnate to the base of the

corolla tube, the anthers orbicular or oblong, free, loculcs dehiscent by longi-

tudinal slits, confluent at the apex; disc gland lacking; ovary superior, ovoid

to globose, the style curved, persistent, the stigma slightly bilobed; ovules nu-

merous on both the surfaces of the bilamellate placentae. Fruit a capsule in-

cluded in the persistent calyx, oblong, ovoid or globose, 2- or 4-valved, the valves

not persistent after dehiscence, the seeds light to dark brown, striate, shiny,

ellipsoidal, the embryo straight.

About 16 species of NapeantJuis occur from CTiiatemala south to Bolivia,

east to the Guianas, and also in southeastern Brazil. Only one species is known

in Panama.

Literature:

Fritsch, K. 1925. Beitriige zur Kenntnis der Gesneriaceen I. Die Arten der

Gattung Napcanthus. Sitzungsb. Akad. Wiss. Wien 134, Abt. 1: 121-127.

Leeuwenberg, A. J. M. 1958. Revision of Napeantlius. Acta Bot. Neerl. 7:

340-354.

1. Napeanthus apodemus J. D. Smith, Bot. Gaz. (Crawfordsville) 20: 6. 1895.

TYPE: Llanos de Santa Glara, Jimenez, Comarca de Limon, Costa Rica, /. D.

Smith 5109 (US).—Fig. 25.

N. hullatus Wiehl., S(*lhyana 2: 110. 1977. type: Steep banks near Rio Agua Salud, N of

Gainhoa, Canal Zone, Panama, Dressier 4098 ( SEL, holotype, not available for stndy).

Delicate terrestrial hcrhs\ stems rarely over 2 cm tall, 3-5 mm in diam.,

terete, green to brown, pilose, glabrescent, nnbranched. Leaves in a flat rosette,

narrowly oblanceolate, elliptic, or obovate, usnally somewhat falcate, 2.7-10.8

cm long, L2-4.2 cm wide, the apex rounded to acute, the base decurrent into

the petiole, cuneate, or rounded, subentire to dentate or serrate, toothed espe-

cially toward the apex, the upper surface dark green, rarely bullate, sparsely pilose

near the base, l)ut glabrous tow^ard the apex, the lower surface lighter green

with stomatal groups appearing as whitish dots in dried specimens, pilose along

the veins; petioles w^hen present flattened, to 4 mm long, 1-2 mm wide, green,

pilose. Inflorescences axillary, shorter or longer than the leaves, racemose to

paniculate; peduncles long persistent, slender, terete to quadrangular, 1.7-3.6

cm long, green, pilose to glabrescent, the bracts leaflike, clasping the bases
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Figure 25. Naiwdiithits apodcmus J. D
Croat 37683 (MO).]—B. Flower
at al. 4182 (US).]

(XI 10

Smith—A. Plant with fruits (x7io)- [After

).—C. Stamens and style (x6%o). [After Skog

of the pedicels, linear, 3-5 mm long, ca. 1 mm wide, green, pilose at least on
the midvein beneath; pedicels often numerous 1-3 cm long, green, sparsely

pilose. Flowers one to many; sepals joined at the base into a short tube, green
to reddish, pilose at the base and along the prominent longitudinal veins above,

the lobes 5, narrowly triangular or lanceolate, to 4 mm long, less than 1 mm
wide to 3 mm wide, enlarging in fruit, the apex acute, the margin entire but
pubescent; corolla caducous, usually white, rarely pale lavender or pink, glabrous,

4-6 mm long, rotate, the tube of 5 united petals, 1-2 mm long, the limb nearly

regular, the lobes ovate, entire (?); stamens 4, inserted on the base of the corolla

tube the filaments 1-3 mm long, glabrous, the anthers orbiculate, ca. 1 mm
broad, not coherent, locules divergent, yellow, the staminode ca. 1 mm long or

less; ovary ovoid, ca, 1 mm long, yellow green, glabrous, the style curved, 2-3

mm long, glabrous, the stigma obscurely bilobed. Fruit a dry capsule surrounded
by the persistent calyx, globose, 2-3 mm in diam.; seeds dark brown, shiny,

fusiform, ca. 0.5 mm long, striate.

Few flowers were present on specimens from Panama, and the description
is mainly taken from holotype, /. D. Smith 5109 (US), and Skutch 4854 (US),
both from Costa Rica,
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Napeanthus apodcmus occurs from Costa Rica tliroiigh Panama to Colombia

in wet shady forests on steep slopes and often on stream banks. Plants are rare

in Panama and rarely collected anywhere. This species belongs to a complex

which includes Napeanthus suhacauJis (Griscb.) Bcnth. & Hook. f. ex Kuntze

from Venezuela and Trinidad, Napeanthus ecuadorensis Fritsch from Ecuador,

and Napeanthus hretensis L. Skog from Peru, and which may not be distinct.

The plants recently described as the new species, Napeanthus hullatus Wiehl.,

appear to be local variants of the widespread N. apodemus. Although none of

the type material was available for study, other collections from the saiue areas

fall into N. apodemus. Plants may have both acute and obtuse leaves. Young

leaves are usually well clothed with trichomes on both sides; these trichomes

tend to slough off during expansion of the blade. Occasionally one finds leaves

with a few scattered trichomes remaining, especially on the lower side. Even

the bullate condition is variable as noted in the discussion accompanying the

original description of the new species. Amount of inflorescence investiture is

variable throughout the range. No corollas were present on any of the specimens

from the area of N. hullatus to examine the character of the margin. As no

consistent differentiating character was seen, N. hullatus is included here as a

synonym of N. apodemus J. D. Smith.

CANAL zone: Quebrada Lopez, 30 m, Allen 2123 (MO), cocle: 7 Icm N of El

Cope, Alto Calvario, 700-850 m, Fohom 4128 (MO, US). El Pctroso 7 km beyond El Cope,

800 m, Shoe, et al. 4203 (US), colon: Between Agna Clara rain gauge and Puerto Pilon,

Dressier 3931 (PMA). Near Peluca, km 25.6 from Transisthmian Highway on the road to

Nombre de Dios, Kennedi/ 2670 (MO). Rio Guanche, ca. 2.5 km upriver from bridge on road

to Portobelo, Mori et al.'6450 (MO). Santa Rita Ridge, Mori 6 Kallunki 3042 (MO). Rio

Guanche 6 km S of Portobelo, 0-10 m, Nee ir Gentry 8720 (MO). Old logging road above

Rfo Iguanita, 390 in, Skog et al 4182 (MO, US), darien: Gold mine at Cana, 500-600 m,

Croat 37683 (MO). Manene to mouth of Rio Cuasi, Kirkhridc i:r Briston 1391 (MO, NY,

REED). Banks alxnc Rio Paca, Stern et al. 592 (MO). Between Cana and Cua.si, Chepigana,

Terry 6- Terry 1471 (F, GH, MO), panama: Tributary of Rio Chagres 5 mi SW of Cerro

Brewster, 1000 ft, Lewis et al. 3425 (MO). El Llano Carti-Tupile road 12 mi abo\c Pan-

ameriean Highway, 200-500 m, Liesner 1203 (MO). El Llano-Carti road 12 km N of

Panamerican Highway al El Llano, 400 m. Nee 10476 (MO), san dlas: Road from El Llano

to Carti-Tupile, Continental Divide to 1 mi from divide, 300-500 m, Liesner 1299 (MO).

veracuas: Guabel (Rio Dos Bocas), 16 km NW of Santa Fe, 500 m, Dressier 4784 (PMA).

Base of Cerro Tuti 6.5 km outside Santa Fe, Fohom 3055 (MO). 16 km NW of Santa

F^ an ro.-id to Calovebora. 300-500 m. Mori ir Kallunki 6145 (MO).

19. NAUTILOCALYX*

Nautilocalyx Linden ex Ilanst., Linnaea 26: 181, 206-207. 1854. type: N.

hastatus Linden ex Ilanst., nom. illeg. [Centrosolenia hractesccns Hook.]

Nautilocalyx hracleatus (Planch.) Sprague.

Skiophila Hanst., Linnaea 26: 206-207. 1854. type: S. melittifolia (L.) Hanst. = Nautilo-

calyx tnclittifoUus (L. ) Wiehl.

Episcia Mart., sect. Skiopliila (Hanst.) Benth. in Benth. & Hook, f., Gen. Pi. 2: 1007. 1876.

Terrestrial or rarely epiphytic perennial herhs or low shrubs, occasionally

* See Nautilocalyx cohmcnsis Wiehl., Selbyana 5: 89, 1978; and N. speciosus Wiehl.,

Selbvana 5: 42, 1978.
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producing tubers; stems erect or decumbent, succulent, sometimes rooting at

the nodes. Leaves opposite, elongate, equal or unequal in a pair; blades lanceo-

late, elliptic or oblong, membranous or fleshy, often purplish below, the apex
acute or acuminate, the base cuneate, often with a wing extending along the

petiole. Inflorescences axillary of flowers in cymes, fascicles, or solitary, sub-

tended by two or more leafy bracts. Flowers with an irregular calyx, the lobes

unequal, green or colored; corolla white to yellow, usually with spots or lines of

purple, tubular, broadened laterally, oblique in the calyx, with a short spur,

limb 5-lobed, the lobes nearly equal, often large; stamens included, 4, filaments

basally connate and adnate to the base of the corolla tube, the anthers apically

joined in 2 pairs, dehiscing by a longitudinal slit; disc of a single posterior gland

or of 2 opposite glands; ovary superior, the style included, the stigma bilobed.

Fruit a bivalved capsule; seeds small, numerous, ellipsoid, striate, twisted.

Nautilocalyx includes more than 12 species found in the Lesser Antilles,

in Central America from Mexico to Panama, and throughout northern South
America from Peru to Colombia, Venezuela and the Guianas, and Amazonian
Brazil. Three species occur in Panama in damp, shaded situations.

This genus is perhaps most closely related to Episcia Mart., but differs in

lacking stolons, a distinguishing character for Episcia.

The generic name may have been derived from an imagined similarity of

the shape of the calyx to the shape of a chambered nautilus. No explanation

of the name was given by either Linden or Hanstein.

Literature:

Batcheller, F. N. 1970. Gesneriads one by one: Nautilocalyx. The Gloxinian

20(3): 15-19.

Skog, L. E. 1974. VaHd publication of Nautilocalyx picturatus [Gesneriaceae].

Baileya 19: 118-122.

Sprague, T. A. 1912. The genus Nautilocalyx. Bull. Misc. Inform. 1912: 83-90.

Wiehler, H. 1973. Seven transfers from Episcia species in cultivation (Gesne-

riaceae). Phytologia 27: 307-308.

a. Leaves oblanceolate, base of blade decurrent into petiole; calyx lobes narrowly
lanceolate to linear 1. N, colomhianus

aa. Leaves ovate, elliptic to ol:)ovate, base of blade acute, rounded to cordate; calyx
lobes lanceolate to ovate.

b. Capsule oblong; style glabrous; leaf blades elliptic to obovate 2. N. dressleri

bb. Capsule globose; style pilose; leaf blades ovate ____ 3. iV. panamensis

h Nautilocalyx colombianus WiehL, Selbyana 2: 113. 1977. type: Along Rio

Guanche, SSW of Portobelo, Prov. Colon, Panama, Wiehler i^ Dressier 71160

(SEL, holotype, not available for study).
^

Terrestrial suffrutesccnt herbs or low shrubs; stems sprawling with tips

ascending, to 1 m long, but usually ca. 0.3 m tall, succulent, ca. 8 mm thick, rooting

from the nodes, the internodes green, densely pilose. Leaves subequal in a pair,

oblanceolate or obovate, 10.5-34.5 cm long, 3.6-10.2 cm wide, membranous, the
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apex acute to acuminate, tlie base cuneate to decurrent, dentate, crenate, or ser-

rate, above green, pilose, below lighter green, densely pilose along the prominent

veins; petioles 0.5-3.4 cm long, densely pilose. Inflorescences axillary, of 1-few

flowers; peduncles when present very short; bracts linear, pilose; pedicels slender,

0.6-2.4 cm long, densely pilose; calyx lobes linear or narrowly triangular, 1.0-2,4

cm long, green, pilose; corolla white, oblique in the calyx, tubular, 2.5-4.5 cm

long, the base spiured, ca. 5 mm in diam., broader above, to 1.5 cm wide at the

throat, the outside pilose, the limb patent, lobes semiorbicular, to 1.5 cm long

and wide, toothed; stamens included, the filaments 2-3 cm long, glabrous, coil-

ing after anthesis; disc gland 1; oxary sericeous, the style glabrous, the stigma

stomatomorphic. Capsule broadly ovoid surrounded by the persistent calyx.

6-9

d

Colon, Darien, San Bias and the Canal Zone in Panama, is probably closely re-

lated to N. picttis (Ilook.) Sprague from Brazil and the Guianas.

NAL zone: Qucbratla Lopez, Alien 2142 (MO, US), colon: Near CuasiuK) alon^ river,

Croat 9955 (MO). Rio (iuanche, 3-5 mi inland, 10-100 ni, Croat 26134 (MO), 26207 (MO).
Between Agna Clara rain gauge and Puerto Pilon, Dressier 3932 (PMA). Rio Bcxiueron, 6-8

km upstream fr<»m Peluca IIydrop:rapliic Station, Dressier 465S (PMA). Road from Colon to

Portohelo, Rio Guanche, Folsoni 3766 (MO, US). Near bridge over Rio Buenaventura near

Portohelo, Foster 6 Kennedy 1789 (DUKE, MO, PMA). Rio Guanclie, 2.5 km upriver from

bridge on road to Portohelo, Mori 6 Kalliinhi 3722 (MO). N side of Hio Cuanehe, 1.5 km
ui^stream from Puerto Pilon-Portobelo Higlnvay bridge, 5-30 m, Nee 7()9S (MO). Above

Rio Iguauita, 390 m, Sko^ et al 4179 (E, MO, P, US), uahien: La Boca de Pirre, Brisian

125S (US). Ascent for Cerro Pirre from Rio Pirre S of El Real, 100-600 m, Duke 5288 (MO).

10 mi S of EI Real on Rio Pirre, Duke 5462 (MO, MO). Foothills of Cerro Coasi, headwaters of

Rio Cuasi, Duke 15569 (US). Forest 1-3 m N of Paya, Otike ir Kirkbride 14017 (MO). S of

El Real, headwaters of Hio Pirre at a fork known as Dos Bocas, 100 m, Foster 6 Kennedy

1250 (DUKE, MO, PMA). Rio Pirre, 10 mi S of El Real Near 'Dos Boeas,' Foster b Lowen-

haeli 2264 (DUKE). Paya, Rio Paya, Stern et al. 402 (MO, US), san blas: Trail E of

Cangandi-Mandinga airport road, 2-5 m S of Mandinga airport, Duke 14814 (MO). Rio

Armila, 10 km W'SW of Puerto Obaldia, Mori et al 6831 (MO).

2. Nautilocalyx dressleri Wichl, Sclbyaiia 2: 114. 1977, type: Hills N of

El \'alle dc Anton, Prov. Code, Panama, Dressier 4258 (SEL, holotypc, not

available for study).

Epiphytic or terrestrial Jwrbs; stems succulent, erect or decumbent, the inter-

nodes densely pilose. Leaves nearly equal in a pair, obovate or elliptic, 7.5-18.0

cm long, 4.5-9.0 cm wide, membranous, the apex acute or acuminate, the base

often ()bli(iuc, acute or rounded, dentate, both sides green and pilose; petioles

slender, 1.0-5.5 cm long, pilose. Inflorescences axillary, few-flowered; peduncles

short; bracts ovate, 1-2.5 cm long, ca. 1 cm wide, entire, green, pilose; pedicels

slender, ca. 2 cm long, pilose; calyx somewhat oblique, the lobes lanceolate or

ovate, to 2.5 cm long, thin, the apex acute, the base subcordate, serrulate, light

green, pilose; corolla white or cream with pink on the limb and in the tube,

oblique in the calyx, the tube ca. 3 cm long, spurred at the base, ca. 7 mm in

diam., slightly broader above, pilose, the limb 5-lobed; stamens included, the

filaments coiU^d after anthesis; ovary pubescent, the style glabrous ( fide

Wiehler). Mature capsule not seen, oblong (fide Wiehler).
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Fk;ure 26. Nautilocalyx panamcnsis (Seem.) Seem. Habit (xV-). [After Killip
39974 (US).]

Nautilocalyx dressleri is very close to N. panamensis but differs in having
larger bracts and a glabrous style among other characters. This species is known
from damp forests in the province of Veraguas; specimens from Code have
not been seen.

veraguas: Rio Dos Bocas ca. 12 km beyond Santa Fe, 450 m, Croat 25786 (MO).
Valley of Rio Dos Bocas between Escuela Agricola Alto Piedra and Calovebora, 15.6 km NW
of Santa Fe, 450-550 m, Croat 27680^ 27713 (botli MO). Base of Cerro Tuti, 6.5 km outside
of Santa Fe, Folsom 3014 ( MO, US )

.

3. Nautilocalyx panamensis (Seem.) Seem., Bot. Voy. Herald, Suppl. 250.

1854.—Fig. 26.

Schceria panamensis Seem., Bot. Voy. Herald 185. 1854. type: Panama, Seemann 235
(BM, holotype; MO, photo).

Achimenes panamensis (Seem.) Hemsl. in Godm. & Salv., Biul. Cent. Amcr. Bot 2- 475
1882.

.
. •

Episcia inclinata T. S. Brandeg., Univ. Calif. Publ. Bot. 6: 63. 1914. type; Finca Mcxiquito,
Chiapas, Mexieo, Purptis 6851 ( UC, holotype, not seen; MO, isotype).

£. panamensis (Seem.) Morton, Acta Bot. VenezucHca 2(2): 71. 1966.
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Terrestrial herh^; stems succulent and brittle, erect, to 40 cm tall, the inter-

nodes reddish or green, pilose. Leaves nearly equal in a pair, more or less ovate,

6-19 cm long, 2.5-9.5 cm wide, thin, the apex acute to acuminate, the base acute,

rounded or cordate, sometimes oblique, crenate to serrate, above light green,

pilose, below lighter green, strigose along the veins; petioles slender, to 6 cm

long, long pilose. Inflorescences axillary, of few-tlowered clusters; peduncles

lacking; pedicels to 2 cm long, pilose; calyx lobes resembling small leaves, free

almost to the base, unequal, lanceolate to ovate, 1-2 cm long, serrate, green,

pilose; corolla completely white, or white with pink lines in the tube, tubular,

ca. 4 cm long, the base spurred, 3-5 mm wide, gradually broader to ca. 1 cm

wide at the throat, linear grooves on the lower side of the tube, outside pilose,

the limb somewhat spreading, lobes semiorbicular, 5-7 mm long, 7-10 mm
wide, toothed; stamens at first nearly reaching the mouth of the corolla tube,

after pollen shedding the filaments coiled, the anthers oblong, 1-2 mm long;

gland single; ovary sericeous, the style glandular pilose, elongating as the fila-

ments coil, 12-16 mm long; stigma bilobed. Capsule globose to oblate, ca. 1

cm wide, pilose; seeds ellipsoid to globose, surrounded at the base by fleshy

funicle, striate, slightly twisted, dark brown. Chromosomes n - 9 (Wichler,

,
based on plants from Mexico).

Nautilocalyx panamensis is common in the Canal Zone, especially on Barro

Colorado Island, in open or shaded damp areas. The species is also found in

the provinces of Darien and Panama, as well as in Mexico and Colombia.

{:anal zdne: Barro Colorado Island, Avilcs 32 (F); Bailey 6 Bailnj 366 (BII); Bang-

ham 550 (F, US); Croat 4126 (MO), 4338 (DUKE, F, MO, NY, SCZ), 6195 (F, MO, SCZ),

11678, 11787 (both MO, US), 11814 (MO); Ehinger 225 (F, MO, US), 568 (F, MO, NY,

US); Kenoyer 539 (US); KiUip 39974 (US); Shattuck 221 (F, MO), 1168 (F, MO, US);

Stamllcy 40810, 41060 (both US); Starry 34 (MO), 321 (MO, SCZ); Weaver 6 Foster 1447

(DUKE, PMA). Cerro Viejo off of K16C, Blum 1243 (FSU, SCZ). Madden Forest, Las

Cruces Trail, Gentry 1386 (MO, SCZ). Navy reser\'ation N of Gamboa, Pipeline Road,

marker 75, Kennedy 460 (MO, PMA). 6 mi N Gamboa on ridge of Rio Frijole, Tyson

1522 (FSU, MO, SCZ). 5 mi NW Cocoli, 500 ft, Tyson 1612 (SCZ). Pipehne Road,

Withersvoon Ir Witherspoon 8398 (MO, US), 8629 (MO), darien: Gold mine at Cand,

500-000 m, Croat 37586 (MO). Cocalito near Panama-Colombia border, Pacific side,

Dwyer 4389A, 4398B (both MO), paxama: Tribntary of Rio Chagres 5 mi SW of Cerro

Brewster, 1000 ft, Lewis et al. 3401 (DUKE, MO, SCZ). Arenoso, lower Rio Trinidad,

26-50 m. Seihert 620 (MO, US).

20. NEOMORTONIA=

Neomortonia Wiehl., Selbyana 1: 17. 1975. type: N. rosea Wielil.

Epiphytic or cliff-dwelling herbs; stems pendent, slender, green or reddish,

pubescent, frequently branched but not stoloniferous. Leaves opposite and

decussate, rarely 3 at the node, small, ovate, obovate or elliptic, membranous, the

apex acute or obtuse, toothed, green or reddish, glandular and pubescent;

petioles short. Inflorescences axillary, infrequent, usually single-flowered;

peduncles and bracts lacking; pedicels pubescent. Flowers with the calyx

* See Neomortonia nummuhria (Ilanst. ) Wiehl., Selbyana 5: 63. 1978.
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lobes 5, free, green or reddish, pubescent; corolla oblique in the calyx, the tube

spurred, infundibuliform, the limb 5-lobed; stamens 4, included; disc reduced

to a single bilobed gland; ovary superior, the stigma stomatomoi*phic. Fruit an

ovoid, laterally compressed berry; seeds striate, the base surrounded by an aril.

Chromosomes n = 9 ( Wiehler, 1975).

Neomortonia is a monotypic genus known from Costa Rica, Panama, and
Colombia, at low to high elevations in rain forests.

The plants resemble species of Episcia Mart., but differ mainly in being

nonstoloniferous, and in having a berry fruit.

The genus name memorializes Conrad V. Morton (1905-1972), an eminent

American botanist and student of fen^s, Gesneriaceae, and other plant groups.

He published a total of 267 papers of which 47 were on some aspect of the

Gesneriaceae (Skog, 1974).

Literature:

Skog, L. E. 1974. Conrad Morton's pubhcations on the Gesneriaceae. The
Gloxinian24(2): 33-35.

Wiehler, H. 1975. Neomortonia, a new genus in the Gesneriaceae. Selbyana

1(1): 16-21.

1. Neomortonia rosea WiehL, Selbyana 1: 17. 1975. type: Pacific slope of

Cordillera Occidental, old road from Cali to Buenaventura, ca. 10 km W of

La Elsa, Dept. El Valle, Colombia, Wiehler et al 7241 (US, holotype; MO,
isotype).

—

Fig. 27.

Epiphytic or saxicolous herbs; stems pendent, repent, or scrambling, to 1 m
long, slender, 1-2 mm in diam., green or reddish, strigillose, becoming gray

brown in older branches; branches frequent. Leaves opposite decussate, rarely

3 at a node in a whorl, nearly equal in a pair; blades ovate or elliptic, 0.5-1.5

cm long, 0.5-1.0 cm wide, membranous, the apex acute to rounded, the base

obtuse to acute, crenulate or serrulate, above green, puberulous, interspersed

with scattered longer hairs, below green or pinkish, sparsely strigose; petioles

2-5 mm long, short pilose. Infhrescences axillary, of a single flower, the pedicels

slender, ca. 5 cm long, green or reddish, sericeous. Flowers showy; calyx lobes

distinct, lanceolate, 4-6 mm long, 1-2 mm wide, serrulate, green, pilose to seri-

ceous; corolla wliite, with the upper part of the tube reddish pink, the inside

orange or brown maculate, the tube oblique in the calyx, spurred at the base,

funnel-shaped, ca. 1.5 cm long, narrowed above the spur, ca. 2 mm wide, then

broader above to ca. 7-8 mm wide at the throat, the outside long pilose, the

inside glandular pubescent, the limb slightly oblique, the lobes spreading to

patent, suborbicular, each 5-6 mm long and wide, laciniate, glandular; stamens

included, the filaments curved, 5-8 mm long, adnate to the base of the corolla

tube, and briefly connate in a tube around the ovary, the anthers coherent in 2

pairs, each ca. 1 mm long, dehiscing by a longitudinal slit; disc reduced to a

dorsal bilobed gland, white, glabrous; ovary pilose, the style glabrous, as long
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as the stamens, the stigma stomatomorphic. Berry ovoid, laterally compressed

ca. 1 cm long, orange, pilose; seeds fusiform, surrounded by an aril on lower

^2, ca. 1 mm long, striate, yellow to brown. Chromosouies n = 9 (Wieliler,

1975).

This species is known from Costa Rica, Panama, and Colombia in wet areas

in rain forests. Although much more common in western Colombia, Neomortonia

rosea has been collected a few times in Panama.

Few flowers were present on specimens from Panama, thus description of

those parts in based on material from Colombia and the original description.

PANANfA: Rio La Maestra, 0-25 m, Allen 5 (MO, MO, US). Logging roads, Rio Pita,

1-3 mi above confluence with Rio Maestra, Dtike 4751 (MO), dauiex: Elfin forest, Cerro
Campaniiento (S of Cerro Pirre), Duke 15715 (US).

21. OERSTEDINA

Oerstedina Wiehl, Selliyana 2: 115. 1977. type: O. cerricoJa Wiehl.

Epiphytic Jierhs or suhshruhs; stems perennial, erect or ascending, pubescent

toward the apex, the internodes often elongate, branching below. Leaves op-

posite and decussate, nearly equal in a pair, petiolate, more or less elliptic, often

colored below, pubescent. Infloreseenees densely clustered in the upper leaf

axils; pedicels short or lacking, bracts present; pedicels short, pubescent. Flowers

inconspicuous; calyx lobes 5, nearly equal, divided completely or nearly to the

base, erect, often reddish, pubescent; corolla white with reddish spots, or pink,

tubular, the tube inflated, gibbous at the base, barely exceeding the calyx lobes,

the limb 5-lobed, the lobes more or less spreading; stamens included, tlie filaments

adnate to the base of the corolla tube, free above; disc reduced to a single bilobed

posterior gland, or occasionally with accessory glands; ovary superior, the

stigma stomatomorphic. Fruit a berry, acuminate; seeds numerous, oblong,

striate, reddish.

Oerstedina closely resembles Rufodorsia Wiehl., but differs in having an

apically pointed fruit versus a laterally compressed or globose berry in Rufo-

dorsia. The corollas in species of Rufodorsia have the 2 upper lobes dark

red, whereas in Oerstedina the corolla is all white, reddish or with pink spots,

or all pink.

Three or more species are included in Oerstedina^ 2 from Panama and Costa

Rica and another from Mexico. All occur at middle elevations in cloud forests.

Oerstedina was named for A. S. Oersted (1816-1S72) a botanist from Den-

mark who, between 1845 and 1848, collected extensively in the West Indies

and Central America (Costa Rica and Nicaragua). Among his many publications,

his best known in the Gesneriaceae, Centralamerieas Gesneraceer^ was published

in 1858 and included many new genera and species.

Figure 27. Neomortonia rosea Wiehl—A. Habit (x•*^). [After Duke 4751 (MO).]
B. Flower (xlVo). [Aitcv Allen 5 (MO).]
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a. Corollas 1.1-1.3 cm long; calyx lobes 5-8 mm long; petioles 1.3-2.8 mm long __.

_ _ .._ 1. O. cerricoh

aa. Corollas ca. 2 cin long; calyx lobes 1.0-1.2 cm long; petioles 2-5 cm long __

2, O. suffndcsccns

1. Oerstedina cerricola Wielil., Selbyana 2: 116. 1977. tyvv.: Cultivated,

Marie Selby Botanieal Gardens from material originally collected in Prov.

Cbiriqui, Panama, Wichler 77120 (SEL, holotype, not available for study).

Fig. 28.

Epipliytic herhs or siihshruhs; stems fleshy, erect or ascending, 0.4-1.5 m
4-8 green or more

usually dark red to purple, densely pilose to sericeous or strigose above, less

dense to glabrescent below; branching from the base. Leaves nearly equal in a

pair, ellii^tic, 5-13 cm long, 1.5-5.0 cm wide, membranous, but thick from dense

trichomes, the apex acute to acuminate, the base cuncate or decurrent into the

petiole, subentire to serrulate, above dark green, strigillose, strigose to pilose,

below green to dark red or purple, sparsely to densely strigose or strigillose, the

3-2

7/1//,

6-10

green or reddish, strigose to sericeous. Flowers inconspicuous; calyx lobes erect,

free nearly to the base, lanceolate or oblong, 5-8 mm long, 2-3 mm wide, green

to dark red, or pink, pilose to strigose or sericeous; corolla white with pink or

purplish spots or all pink, the tube oblique in tlie calyx, 1.1-1.3 cm long, gibbous

on the upper side at the base, ca. 3 mm wide below, ventricose at the middle,

contracted just at the throat, the outside glabrous below, sericeous above, the

inside glandular pubescent, the limb lobes spreading to patent, nearly equal,

rotund, 2-3 mm long and wide, erose to subentire; stamens included, the filaments

curved, adnate for ca. 2 mm to the base of the corolla tube, ca. 7 cm long, reddish,

pubescent, the anthers coherent in 2 pairs by their apices, ca. 1 mm long, 1.5 mm
wide; disc reduced to a posterior bilobed gland; ovary sericeous, the style ca.

1 cm long, reddish, glabrous, the stigma stomatomorphic. Berry ovoid, 4-5 mm
long, 3 mm in diam., sparsely strigose to sericeous at the apex; seeds fusiform,

ca. 1.5 mm long, 0.5 mm wide, longitudinally striate, dark reddish brown.

Tliis species is quite variable in leaf coloration and amount of indumentum,

but tlie flowers of tlie specimens most dissimilar in foliage are nearly identical.

Oerstedina cerricola occurs at mid-elevations in cloud forests in the provinces

of Bocas del Toro and Chiriqui.

BOCAS DEL Touo: Robulo Trail, N slopes of Cerro Ilorqueta, 6000-7000 ft, Allen 4944
(MO). E slope of La Zona to divide, Kirkhricle ir Duhc S14 (MO, NY), ciinngui: Cerro

Colorado, road 31. f> km beyond bridge over Rio San Felix, 1600 m, Croat 37142, 37162 (both

(MO). Troeha 3 de Noviembre, between Alto de Cuayabo and Paso de la Zorra, 1400-1600 m,

Dressier 5473 (Dressier coll.). Cerro Colorado, 1500-1750 m, Folsom ct al 4671 (MO, US),
4678 (MO, US). Cerro Colorado, road to Bocas del Toro, Fohom et al 4788 (MO, US). Be-

tween Pinola and divide on Chiriquicito-Caldera Trail, Kirkhricle ir Duke 854 (MO, REED).
Ridge E of Cerro Iloniueta, 1700-1900 m, Liiteyn 6 Wilbur 4614 (DUKE). Cerro Colorado

50 km N of San FelLx on the continental divide, 1200-1500 m, Mori i^ Dressier 7877 (MO).
N of San Felix at Chiriqui-Bocas del Toro border, 5000-5500 ft, Mori ir Kallunki 5S57 (MO,
US),
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Figure 28. Oersicdina ccrricola Wichl. Habit ( X% ) . [After Folsom et ah 4678
(MO).]

2. Oerstedina suffrutescens L. Skog, Brittonia 30: 324. 1978. type: Panama,

Mori ir Kallunki 5287 (MO, holotype).

Subshruhs; stems erect, to 1 m tall, ca. 5 mm in diam. at 15 cm below tlie

apex, reddish, densely white sericeous near the apex, brownish gray and
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gUibrcscciit below, the inteniodes 1-2 cm long. Leaves nearly equal in a pair,

elliptic to obovate, siibfalcate, 8-15 cm long, 3-6 cm wide, membranous, the

apex acut(^ to acuminate, the base acute or cuneate, oblique, crenate serrate,

above dark gray green, strigose, below lightc^r green, pilose to hirsute; petioles

2-5 cm long, 2 mm thick, dark green or reddish, villous. Inflorescences con-

gested in the upper axils, cymose; peduncles short or lacking; bracts lanceolate,

ca. 1.5 cm long, 2 mm wide, serrulate, pinkish, sericeous; pedicels to 7 mm long,

pink, sericeous. Flowers with the calyx lobes equal, erect, free to the base,

lanceolate, 1.0-1.2 cm long, 2-3 mm wide at the base, pink, sericeous but glabrous

at tlie inner base; corolla white, nearly erect in the calyx, the tube subarcuate,

1.9 cm long, slightly gib])ous at the base, ca. 4 mm in diam., subventricose above

the middle, ca. 7 mm in diam., slightly constricted at the throat, the outside

sericeous, the inside glandular especially at the throat, the Hmb spreading, the

lobes suborbicular, the lateral and the basal lobes 4 mm long and wide, the upper
lobes 2-3 mm long, the margin suberose; stamens included, the filaments 1 cm
long, adnate to the base of tlie corolla tube for ca. 4 mm, free above but flattened

toward the base, ca. 1 mm wide, and terete above, reddish, pilose at the base,

glal^-ous above, coiling after anthesis, the anthers broader than long, 1 mm long,

2 mm wide; disc reduced to a single deeply bilobed posterior gland; ovary ovoid,

strigillose, the style 1.3 cm long, red, glabrous, stigma scoop-shaped, erose. Fruits

and seed not seen.

Oerstcdimi suffnitescens differs from the other species of Oerstedina in

Panama in having larger corollas, ca. 2 cm long; longer calyx lobes, 1.0-1.2

cm long; and longer petioles, 2-5 cm long. Oerstedina cerricola has corollas

1.1-1.3 em long, calyx lobes 5-8 mm long, and petioles 1.3-2.8 cm long.

Tliis species is known only from a single collection in the province of Veraguas
in cloud forest on Cerro Tute.

VEi\.vcuAS: Cloud for(\st on rid^c top below siiininit of Cerro Tute, NW of Santa Fe, 2
km from Escuela Agricola Alto de Piedra, Mori ir Kallunki 52S7 (MO).

22. PARADRYMONIA*

Paradrymonia Ilanst,, Linnaea 26: 180, 207. 1854. typk: P. glabra (Benth.)

Ilanst. = P. ciliosa (Mart.) Wiehl.

Tnchodrymonia Oerst., Cent. Cesn. 38. 1858. type: T. con^csta Oerst. := raradnjmonia
cimgrsta (Oerst.) Wiehl.

Episria Mart, section raradnjmonia (Ilanst,) Lecnw., Meded. Bot. Mus. Herb. Rijks Univ.
Utrecht, 146: 311. 1958.

Epiph)'tie or terrestrial herbs or subshrubs; stems erect, ascending, or scram-

bling, oftt^n snccnlent, bearing adventitious roots. Leaves equal to strongly

unequal in a pair, often appearing to be in a rosette, but usually large, elongated

and surpassing the stem; usually lanceolate, membranous to fleshy, the apex

acuminate, the base cuneate or long decurrent into the petiole. Inflorescences

of many flowers, usually congested into axils of the leaves, but rarely exceeding

See Varadrijmonia aiha Wiehl., Selbyana 5: 46, 1978.
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the length of the petiole. Flowers often hidden by the leaves; calyx lobes linear

or lanceolate, free and usually long attenuate at the apex; corolla white or

yellow with red or purple spots or lines, funnelform or trumpet shaped, spurred

at the base; stamens included, the anthers oblong, coherent, bearded or not,

dehiscing by a longitudinal slit; disc reduced to 1 or 2 glands; ovary superior.

Fruit a bivalved capsule.

The 15 or more species of Paradrymania appear to form a group distinctive

by their often long, lanceolate leaves, congested axillary flowers, and usual

rosette habit. They occur in Central and northern South America.

The generic name alludes to the resemblance of Paradrymonia to Drymonia

Mart.

Literature:

Batcheller, F. N. 1976. Gesneriads one by one: Paradrymonia, The Gloxinian

26(1): 4-7.

Wiehler, H. 1973. Seven transfers from Episcia species in cultivation. Phyto-

logia 27: 307-308.

a. Leaf blades glabrous above, usually reddish or l)r()wn.

b. Calyx lobes linear or sulnilate, free to the base, ca. I mm wide, pilose; stems

pilose; leaves less than 3 em wide, or if wider then less than 15 cm long

3. P. lincata

bb. Calyx lobes lanceolate, free or united into a tube at the base, 3-10 mm wide,

nearly glabrous; stems sericeous or sparsely strigillose above; leaves 6-25 cm
wide, usually much more than 15 cm long,

c. Corolla pale yellow; calyx lobes free to the base; leaves long dccurrent,

blades narrowly elliptic (6-18 cm wide), lacking a marginal vein _-_ 8. P. sp. B
cc. Corolla reddish brown; lateral and basal calyx lobes united basally into a

tube; leaves short decurrent, if at all, blades elliptic to ovate ( 10-25 cm
wide), witli a marginal vein 7. P. sp. A

aa. Leaf blades pilose or strigose above, at least on the midvein, green to reddish.

d. Inflorescences on long peduncles 10-14 cm long 6. P. pcchmcidata

dd. Inflorescences on short peduncles usually less than 2 cm long.

e. Flowers densely congested in leaf axils, pedicels very short; calyx lobes

pectinate to fimbriate 4. P. metamorplwphylla

ee. Flowers not densely congested, but obviously pedicellate, pedicels 0.5-2.0

cm long; calyx lobes entire to serrulate.

f. Anthers bearded; corollas reddish puberulent outside L P. dccurrens

ff. Anthers not bearded; corollas whitish pilose outside.

g. Leaves coarsely or double serrate, narrowly elliptic; corollas with

a purple ''eye" _.......____...__.._.______ 5. P. ommata
gg. Leaves entire to serrulate, elliptic to broadly elliptic; corollas

white with maroon stripes and spots 2. P. hirta

1, Paradrymonia decurrens (Morton) Wiehh, Phytologia 27: 308. 1973.

—

Fig. 29.

Ccntrosolcnia decurrens Morton, Publ. Field Mus. Nat. Hist., Bot. Ser. 18; 1158. 1938. type:

Finca Montecristo, on the Rio Reventazon below Cairo, Prov. Limon, Costa Rica,

Standley ir Valeria 48589 (US, holotype).

Episcia decurrens (Morton) Leeuw., Acta Bot. Neerl. 8: 53. 1959.

Epiphytic herbs or suhshruhs; stems creeping or scandent, to 0.5 m long,

ca. 5 mm thick, succulent, the apex green or reddish, hirsute, becoming
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FiGunK 29. raimlnjniouia decurrcns (Morton) Wielil. Habit (X%). [After Dressier

4552 (MO).]

gray brown helovv, tlie inteniodes often elongated, tlie nodes sliglitly swollen.

Leaves strongly unequal in a pair, much exceeding the stems, the larger leaf

in a pair elongate, oblanceolate or narrowly elliptic, 12-24 cm long, 2-10 cm
wide, succulent to membranous, the apex long acuminate, the base cuneate,

long decurrent into the petiole, remotely serrate or serrulate, above dark green,

sparsely to densely long hirsute to strigose or sericeous, the hairs sometimes

reddish on young leaxes, below lighter green, hirsute to strigose; petioles elon-

gated, 5-18 cm long, green or reddish, strigose to sericeous; smaller leaves linear,

to 5 cm long. Inflorescences axillarv^ subumbellate, of many flowers: peduncles
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short or lacking, the bracts linear, ca. 1 cm long; pedicels slender, 1-2 cm long,

green or reddish, strigillose to hirsute. Floicers with the calyx lobes nearly
p

equal, free, linear or subulate, 0.8-1.5 cm long, 1-2 mm wide, the margin re-

motely toothed or entire, green with reddish apices, often clothed with reddish

pilose hairs; corolla white, creamy yellow or yellow, with reddish or transparent

hairs outside, trumpet-shaped, spurred at the base, oblique in the calyx, the

tube to 4 mm long, ca. 3 mm in diam. near the base, ampliate ventricose at the

middle, ca. 9 mm in diam., slightly narrower toward the limb, the inside glan-

dular, the limb lobes rotund, ca. 4 mm long and wide, the upper and the lateral

lobes spreading, entire to erose, the basal lobe erect, toothed to fimbriate;

stamens included, tlie filaments 2-8 cm long, adnate to the base of the corolla

tube for ca, 4 mm, coiled after anthesis, glabrous, the anthers coherent, the cells

divergent, 1-2 mm long, the apex bearded; disc reduced to a single dorsal gland;

ovary reddish, villous, the style 2-3 cm long, sparsely pilose, the stigma broadly

stomatomorphic. Capsule globose, ca. 5 mm in diam., green to cream colored,

appearing red from the red-villous hairs; seeds fusiform to oblong, ca. 0.5 mm
long, striate, dark reddish brown. Chromosomes n — 9 (Lee, 1964, as Centro-

solenia decurrens Morton).

Paradrymonia decurrens can be found scrambling on trees or over dead logs

or stumps, seldom more than 2 m above the ground, in wet forests at low eleva-

tions. The bearded anthers are a distinctive character for this species. Described

originally from Costa Rica, the species is apparently more common in Panama,

found in the provinces of Bocas del Toro, Code, Colon, Paiiama, and Veraguas.

BOCAS DEL TORO: Cerro Bonyic above Quebrada Huron, 500-1200 ft, Kirkbride ir Duke
599, 627 (both MO). Fish Creek Mountains, Chiriqui Lagoon, Wedel 2238, 2270 (l)()th

MO), 2279 (MO, US), cocle: La Mesa al)0ve El Vallc, Divyer 11863 (MO); Gentry 6H41

(MO); Nee ir Dtoyer 9160 (MO); Skog ir Butcher 4118 (MO, P, US); Tyson ir Godfrey
2425 (MO), colon: 2-3 mi up Rio Guanche, 10-20 m, Kennedy ir Foster 2126 (MO).

ama: El Llano-Carti road, Croat 26074, Croat 33745 (both MO); Dressier 4552 (MO,
PxMA); Mori ir Kallunki 3517 (MO); Mori et al 4631 (MO); Mori ct al 4140a (MO); Nee
b- Dressier 9355 (MO), vehaguas: Rio Primcro Brazo 2.5 km beyond Agriculture School

Alto Piedra near Santa Fe, 700-750 m, Croat 25489 (MO). Second branch of Rio Santa

Maria, road from Santa F6, Witlierspoon dr Dressier 8897 (MO, US).

2. Paradrymonia hirta L. SkogJ"^ tyi'e: Panama, KirkJ}ride ir Duke 1293

(MO, holotype).

Herbs or subshrubs; stems trailing, clccnmbent, to 50 cm long, 2-3 mm in

diam., bearing numerous adventitious roots, succulent, reddish and sericeous to-

ward the apex, gray brown and glabresccnt below. Leaves few (none complete);

blades elliptic, ca. 12 cm long (?), 6-8 cm wide, fleshy, the base acute, cuneate to

decurrent into the petiole, remotely serrulate or denticulate, ciliate, above dark

green, nearly glabrous, but villous along the midvein, below lighter green or

reddish, villous especially along the prominent reddish veins, glandular; petioles

elongate, 5-12 cm long, 2 mm wide, reddish, sparsely to densely villous. Inflo-

17 Paradrymonia hirta L. Skog, sp. nov, Paradrymonia decurrens (Morton) Wiehl. affinis,

foliis villosis, antheris iniberbis differt.
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rcscenccs axillary of 1 or few flowers; pedicels ca. 1 cm long, 1 mm in diam., red,

villons; calyx lobes free to the base, lanceolate, 1.0-1.2 cm long, 1-2 mm wide at

the base, remotely serrnlate, red, villous, the lateral and the basal lobes erect, the

upper lobe forced back by the corolla spur; corolla white with maroon stripes

and spots, the tube nearly straight, funnelform, spur ca. 3 mm long, the tube to 3

cm long, 6 nun in diam. above the spur, 8-10 mm wide at the throat, the outside

villous, the inside glandular, the limb bilabiate, the lobes ca. 8 mm long, pilose

glandular, the margin ciliate glandular; stamens included, the filaments 2 cm long,

glabrous abo\e, the anthers not bearded, rectangular, 1 mm long and wide, co-

herent apicall)' in 2 pairs, reddish on the back; style 2.2 cm long, pilose above, the

stigma stomatoinorphic. Fruit and seeds not seen.

This species is known in Panama only from Darien Province, but it also occurs

in northwestern Colombia. It most closely resembles Paradnjmonia decurrcns

but lacks the bearded anthers of that species. As in other species of Paradnjmonia,

the habitat is wet forest.

dahien: Cuasi-Cana trail between Ceno Campainieiito and La Escalera to "Paramo" E
of Tres Bocas, cloud forest and mossy forest, Kiikhridc 6- Dtikc 1293 (MO).

3. Paradrymonia lineata (Morton) Wiehl., Phytologia 27: 308. 1973.

Ccntrosolvnia lineata Morton, Ann. Missouri Bot. Card. 29: 41. 1942. type: Panama,
Allen 2717 ( US, holotype; MO, isotype).

Episcia lineata (Morton) Leenw., Acta Bot. Nccrl. 8: 53. 1959.

Epiphytic herhs or sul)shruhs; stem short, to 20 cm long, fleshy, green and

pilose but becoming woody and gray brown below with age, 0.5-1 cm thick.

Leaves ncarl)- equal to strongly unequal in a pair, erect, linear to elliptic, 10-24

cm long, 1.2-6.0 cm wide, succulent to coriaceous, the apex acuminate, the base

cuneate to long decurrent, remotely denticulate, above dark green, glabrous,

below pale green to pinkish, glaucous to sparsely strigose along the veins, the

midvein prominent; petioles thick, 3-5 cm long, sparsely pilose. Inflorescenees

axillary, fasciculate, the flowers several per axil; peduncles lacking; bracts linear;

pedicels slender, 3-20 mm long, reddish, sparsely pilose. Flowers sometimes

hidden in the axils of the leaves; calyx lobes linear to subulate, free, 1.3-2.0 cm
long, the anterior lobes longer, the posterior lobe reflexed by the corolla spur,

green to reddish brown, long pilose to ciliate; corolla variously colored, off

white, yellow or purplish outside, occasionally with reddish stripes, the inside

yellowish or white with yellow area in the throat, or with maroon or purplish

spots or stripes in the throat, the lobes white or yellow, sometimes purple

flushed, the tube oblique in the calyx, spurred at the base, funnelform, 2.5-4.0

cm long, ca. 3 mm in diam. at the base, gradually ampliate above, not ventricose,

outside sparsely pilose to glabrous, inside glandular pilose, the Hmb somewhat

bilabiate, the lobes spreading, the basal lobe larger, to 1 cm long, the inside

glandular pilose, the upper and the lateral lobes, ca. 5 mm long, more or less

glabrous; stamens included, the filaments curved, adnate to the base of the

corolla tube, glabrous, the anthers glabrous, coherent; disc reduced to a single
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entire posterior gland; ovary pilose, the style glandular pilose, the stigma

stomatoniorphie. Capsule 2-valved, laterally eompressed or globose, 4-5 mm
in diam., pilose; seeds not seen. Chromosomes n = 9 (Lee, 1962, as Episcia

lineata).

Paradrijmonia lineata is distinguished by having narrow glabrous leaves, and

striped corolla. It is most closely related to P. hirichi of Costa Rica, which differs

mainly in having the corolla lobes maroon spotted, and not glandular ciliate.

This species is known from the provinces of Code and Veraguas.

cocle: El Valle de Anton, 900-1000 m, Allen 2717 (MO, US); Dressier 3048 (PMA);
Duke ir Correa 14657 (MO); Kennech} isr Dressier 1746 (MO); El Petroso at Rivera's saw-

mill, 7 km beyond El Cope, 800 m, Sko^i et al 4197 (MO, US), veraguas: Valley of Rio

Tercero Brazo beyond Escnela Agricola Alto Piedra above Santa Fe, Croat 27325 (MO).
15-20 km NW of Santa Fe, between Escuela Apjrieola Alto Piedra and continental divide,

650-800 m. Dressier 4743 (DUKE, F, PMA). 8.8 km from Escuela Agricola Alto de Piedra,

Mori ir Kallunki 3255 (MO). NW of Santa Fc, 8.8 km from Escuela Agricola Alto de Piedra,

Pacific slope, Mori et al 3961 (MO).

4. Paradrymonia metamorphophylla (J. D. Smith) Wiclil., Phytologia 27: 327.

1973,

Alloplectits metamorphoplujlhis J. D. Smith, Bot. (iaz. (Crawfordsville) 52: 52. 1911. type:

La Palma, Prov. San Jose, Costa Rica, Tonduz 108H4 (US, lectotype selected by C. V.

Morton, Publ. Field Mus. Nat. Hist., Bot. Ser. 18: 1145. 1938; specimen not found).

Ilerhs or subshruhs, the stems succulent to 1.5 m, at the apex white tomentose

to lanate; glabrescent below. Leaves sul)equal to unequal in a pair, elliptic to

ovate, 10-20 cm long, 3-9 cm wide, membranous, the apex acuminate, the base

cuneate, serrulate, above dark green, pilose to sericeous, below lighter green or

reddish, sparsely sericeous; petioles elongate, to 12 cm long, sericeous. In-

florescences densely congested in the leaf axils, corymbiform, of many flowers;

peduncles ca. 1 mm long; bracts ovate, reddish, the margin fimbriate; pedicels

short. Flowers with the calyx lobes erect, ovate to obovate, ca. 1 cm long, orange

red, pilose to sericeous, more dense on the midvein, the margin pectinate to

fimbriate; corolla reddish orange, infrequent or caducous, more or less erect in

the calyx, the tube slightly spurred at the base, ca. 1.5 cm long, ventricose or

broader at the middle and contracted at the throat, outside pilose toward the apex,

glabrous below, inside glandular, the limb short, erect, the lobes nearly orbicular,

ca. 2 mm long and wide; stamens included, the filaments curved, reddish, the

anthers oblong, coherent; disc reduced to a single posterior gland; ovary

pubescent, the style ca. 5 mm long, white, the stigma stomatomorphic. Capsule

globose, ca. 5 mm in diam.; seeds not seen.

Paradrymonia metamorphophylla is unusual in having densely congested

reddish inflorescences and nearly lanate stem apices. The species apparently

occurs from Costa Rica to northern South America; in Panama it has only been

found in two places in the provinces of Bocas del Toro and Chiriqui, in cloud

forest.
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HOCAS Dl'X TOHO: 6000-
(MO, US). CHmi<,>ui: Cerm Colorado, 1500-1750 m, Folsom ct al 4670 (MO, US). Below
divide on Chiriquicito-Calderas Trail, Kirkhrhh ir Duke 970 (MO, REED, SCZ).

5. Paradrymonia ommata L. Skog, Brittonia 30: 324. 1978. type: Panama,

Kirkhride i^ Duke 437 (MO, liolotype; REED, SCZ, isotypes).

llerhs or suhshrtihs; stems erect to decumbent, upriglit part ca. 20 cm tall, he-

coming woody below and rooting at the nodes, slender, ca. 3 mm in diam. above,

to 5 mm below, reddisli, sparsely villous. Leaves nearly equal in a pair, lanceo-

late, narrowly elliptic to oblanceolate, 7-17 cm long, 1.2-3.5 cm wide, mem-
branous, the apex acute to acuminate, the base cuneate, somewhat oblique,

sharply serrate to double serrate, above green, sparsely villous, below lighter

green, sparsely villous, hairs more dense along midvein; petioles slender, elon-

gated, 1..5-5.0 cm long, reddish brown, sparsely hirsute. Inflorescences axillary,

cymose, 4-6 flowered; peduncles ca. 5 mm long, reddisli, glandular; bracts linear,

ca. 1-5 cm long, scrmlate, ciliate; pedicels slender, ca. 6 mm long, green or red-

dish glandular. Flowers showy; calyx lobes distinct to the base, subulate or

lanceolate, ca. 2 cm long, ca. 1 mm wide at the base, remotely serrulate, reddish,

ciliate; corolla white with purplish area ("eye"), and with puiplish veins, the

tube oblique in the calyx, ca. 3 cm long, with a 3 mm long spur at tlie base, in-

fundibuliform, 2-3 mm in diam. at the base, ampliate above, ca. 1 cm wide, out-

side sparsely villous, inside glabrous; stamens included, the filaments adnate to

the base of the corolla for ca. 5 mm, free part ca. 2.5 cm long, yellow and sparsely

pubescent below, reddish above, glabrous, the anthers ca. 1 mm long, coherent

in 2 pairs by tluM'r apices, the locules divergent, connective reddish; disc reduced

to a single posterior gland; ovary villous apically, style reddish, pilose, the stigma

bilobed. Fruit and seeds not seen.

Paradrymonia ommata is known only from a single collection from low

elevation in the province of Bocas del Toro. The species is distinctive by the

thin, narrow, sparsc^ly villous leaves with serrate margins, and by the white

sparsely villous corolla with the purple eye. The leaves of P. lineala (Morton)

Wiehl. are more succulent and more finely toothed.

ikk:as del Toiu): Quebrada Huron, rapid stream through evergreen seasonal forest, 90-
120 ni, Kirkhride & Duke 437 (MO, REED, SCZ).

6. Paradrymonia pedunculata L. Skog, Brittonia 30: 325. 1978. type:

Panama, Dwycr 226S (MO, holotype).

Epiphytic hcr])s\ stems short, 2-5 cm long, 1 cm thick, appearing rhizomatous,

but fibrous rooted, rugose, purplish or brown, strigillose toward the apex, glabrous

below. Leaves unequal in a pair, the larger leaf in a pair elongate elliptic, 19-27

cm long, 7-11 cm wide, thin, the apex acuminate, the base decurrent into the

petiole, dentate, above green, sparsely appressed pilose, below green to brownish

pink, appressed pilose or strigillose along the veins; petioles 2-6 cm long, pilose;

smaller leaves in a pair reduced to linear bracts, 1-2 cm long. Inflorescences in

the axils of the uppermost leaves, the flowers several in a dense cyme atop tlic
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X)eduncle; peduncles erect, elongate, 10-14 cm long, 1-2 mm in diam., reddish,

nearly glabrous; bracts linear lanceolate^ 1.0-1.7 cm long, reddish or green, sparsely

pilose; pedicels short, 0.3-1.0 cm long, sparsely pilose. Floicers with the calyx

lobes erect, briefly connate at the base, lanceolate, 7-9 mm long, 2 mm wide at

the middle, green, glabrous, except the margin pilose, the apex acuminate, re-

motely serrate; corolla white, cream to rose or reddish, usually darker at the

limb, reddish lines in the throat, the tube narrowly funnelform, to 2.5 cm long, the

base slightly gibbous, 4 mm in diam. at the base, from a point 7 mm above

abruptly broader to 9 mm in diam., outside long pilose, the inside glandular, the

limb lobes spreading, semiorbicular, each ca. 4 mm long and 6 mm wide, entire;

stamens included, the filaments adnate to the base of the corolla tube for 7 mm,
free part ca. 7 mm long, contorted, yellow, glabrous, the anthers coherent, broadly

and shortly sagittate, ca. 1 mm long and wide, darker on back, not bearded; disc

reduced to a single posterior gland; ovary narrowly ovoid, 2-3 mm long, appressed

pilose, the style ca. 1.4 cm long, sparsely pilose, the stigma narrowly stomato-

morphic. Capsule ovoid, 5 mm long; seeds fusiform, ca. 0.5 mm long, longi-

tudinally striate, dark reddish brown, attached to a white funicle.

The three collections of Paradrymonia pediinculata are all from near the

Colombian border in the province of Darien, apparently from low elevations. Fur-

ther collections may be expected as the area is explored.

The species differs from other species of Paradrymonia in the long peduncu-

late inflorescence. In other species the flowers are often congested in the leaf

axils with the peduncles short or lacking,

darien: Cabeccro del Rio Pine, Bristan 1321 (MO). Cocalito near Panama-Colombia
border (Pacific side), Dwyer 2163 (MO). Puerto Sta. Dorothea, Dwyer 2268 (MO).

7. Paradrymonia species A.'''

Large, coarse herbs or shru])s, usually epiphytic, but occasionally terrestrial;

stems thick and succulent above, woody below, to 0.5 m long or more, to 2 cm
thick, purplish brown and sericeous above, below brown to gray and glabrescent,

with numerous adventitious roots. Leaves large, coarse, subequal, broadly elliptic

to ovate, 15-35 cm long, 10-25 cm wide, fleshy to coriaceous, the apex acute to

acuminate^ the base cuneate to decin-rent along the petiole, subentire to dentate,

above dark green to dark purplish brown, glabrous, below green to purplish

brown, sericeous along the prominent veins, a marginal vein present; petioles

elongate, thick, flattened, 10-30 cm long, red purple, sparsely sericeous. In-

floreseences axillary, congested, cymose, of several flowers; peduncles ca. 5 mm
long, reddish, glabrous; bracts lanceolate, ca. 1 cm long, reddish brown, sparsely

sericeous; pedicels slender, 1.0-1.5 mm long, elongating in fruit, reddish brown,

glabrous to sparsely sericeous. Flowers short-lived, but large; calyx lobes nar-

rowly to broadly lanceolate, 2-4 cm long, the lateral and the basal lobes united at

the base into a nearly complete tube, ca. 1.5 cm in diam., but the upper lobe free

* Paradrymonia species A — P. macrophylla Wiehl., Selbyana 5: 56, 1978.



9^2 ANNALS OF TIIK MISSOURI BOTANICAL GAR13EN [Vol. 65

from tlie lateral lobes and nearly eoneealed by them, curved around the corolla

spur, all serrulate, dull purplish l)ro\vn, sparsely sericeous to glabrous, glandular;

corolla pinkish brown to purple, maculate, occasionally with yellow spots, slightly

oblique in the calyx, the tube spurred at the base, arcuate above, ca. 4 cm long,

ca. 5 mm in diam. just above the spur, widening to ca. 1.5 cm broad at the throat,

outside glabrous, inside glandular pubescent, the limb bila])iate, ca. 3 cm across,

the upper and the lateral lobes rcflexed, rotund, ca. 1 cm long, ca. 1.5 cm wide, the

basal lobe erect; stamens mcluded, reaching almost to the corolla throat, the fila-

ments curved, adnate to the base of the corolla tube for ca. 1 cm, ca. 3 cm long,

glabrous, the antliers oblong, ca. 4 mm long, 3 mm wide, the cells parallel; disc

reduced to a single, entire, glabrous gland, ca. 3 mm long; ovary glabrous, the

style slightly curved, ca. 3 cm long, glandular pubescent, the stigma bilobed.

Capsule laterally compressed, globose, to 1.2 cm long, dehiscing by 2 valves,

white, glabrous; seeds fusiform or oblong, 0.5 mm long, longitudinally striate,

dark reddish l)rovvn, attached to a fleshy white funiculus.

Upon seeing this species in the wild, it is hard to imagine it being a member

of the Gesneriaceae, because of its large leaf size and coarse habit The plants

are often deep purplish colored and succulent, epiphytic on trees or terrestrial on

banks. Collections of this species have been made from the provinces of Code
and Veraguas at 500-1,100 m elevation in wet forest, and it also occurs in Colombia.

Its closest relative appears to be Faradnjmania sp. B, which differs in having yel-

low corollas, narrower leaves, and smaller habit.

cocle: N of El Vallo de Anton, La Mesa, 1000 m, Allen 2794 (MO, US). Cerro Pajita,

liills N of El Valle, 1100 ni, Allen 3778 (MO). La Mesa above El Valle de Anton, 900-930 ni,

Croat 37442 (MO). La Mesa above El \\ille, Dwycr 11S86 (MO). Rivera sawmill, Alto

Calvario, Fohom 3234 (MO). La Mesa 4 km N of El Valle, 875 m, Nee ir Hale 96G9 (MO).
El Petroso, 7 km beyond El Cope, 800 m, Skog et al 4191 (MO, P, US), veraguas: BetAveen

Alto Piedra School and Rio Calovebora 1.8 mi beyond school, 500 m, Croat 6- Fohom 34118

(MO). 15-20 km NW of Santa Fe betwe^en Escnela Agrieola Alto Piedra and continental

divide, 650-800 m. Dressier 4741 (PNLV). Caribbean slope above Rio Primero Brazo 5 mi NW
of Santa Fe, 700-1200 m, Liesner 99S (MO).

8. Paradrymonia sp. B. ^

Large coarse hcrhs., stems short, almost acaulescent, succulent, ca. 1 cm or

more thick, the internodes short, reddish, sparsely strigillose, numerous adventi-

tious roots at the nodes. Leaves appearing to he in clumps, elongate, nearly ecjual

in a pair (?), narrowly elliptic to oblanccolate, 15-45 cm long, 6-18 cm wide,

fleshy to subcoriaceous, the apex acuminate, the base attenuate, decurrent into

the petiole, entire to remotely dentate, above dark green to purplish, glabrous,

below green to reddish purple, sparsely strigillose along the prominent veins,

lacking obvious marginal vein; petiole elongate, 10-25 cm long, thick, ca. 5-7

mm across, green to dark reddish brown, glabresccnt. Inflorescences axillary,

congested, cymes of numerous flowers; peduncles sliort or lacking; bracts lanceo-

late, ca. 1 cm long, reddish, sparsely strigillose; pedicels often elongate, 1.5-5.0

* Paradrynionia speei(^s B = P. flava Wiehl., Selhyana 5: 51, 1978.
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cm long in flower, to 7 cm long in frnit, green to reddish, strigillose. Flowers
showy; calyx lobes distinct nearly to the base, the lateral and the basal lobes

nearly eqnal, erect, lanceolate, ca. 2.5 cm long, 2-5 mm wide at the base, the apex
attenuate, the margin remotely serrulate, reddish, sparsely strigillose, the apical

lobe similar, but slightly shorter and curved around the corolla spur; corolla light

yellow, occasionally with golden-brown faint spots, especially on the limb, the

tube spurred at the base, infundibuliform, ca. 3.5 cm long, ca. 2-3 nun in diam.

above the spur, ampliate above, to ca. 8 mm in diam. at the throat, the outside

sparsely strigillose, the inside glandular, the Hmb subbilabiate, the lobes ca. 1 cm
long and wide, pilose; stamens included; filaments ca. 2.5 cm long, pubescent,

tlie anthers oblong, 2 mm long, not bearded; disc reduced to a single posterior

gland; ovary nearly glabrous, ovoid, the style reddish, densely glandular pubes-

cent, the stigma bilobed to broadly stomatomorphic. Capsule 2-valved, ovoid, 1

cm long, ca. 8 mm wide, glabrescent; seeds fusiform, ca. 1 mm long, striate, dark

reddish brown, the base attached to white funiculus.

This species has been collected from the provinces of Colon, Darien, Panama
and Veraguas, at low elevations in wet forests. The yellow corollas make a striking

contrast with the j)iirplish leaves.

colon: Rio Guanche ca. 3-5 km above bridge on Portobolo Road, 50-200 m, Croat 36962
(MO). Lower Rio Guanche, Dressier (PMA). Rio Guanche, 1-4 km upstream from Portobelo
Road, 0-100 m, Gentry 8814 (MO), dahiex: Headwater of Rio Tuquesa ca. 2 km air distance

from continental divide, Croat 27164 (MO), paxama: 19 km N of El Llano, Dressier 4278
(PMA). El Llano-Carti Road, 17.5 km from Panamerican Highway, 350 m, Mori et al 4608
(MO, US), veraguas: 11 km from Escuela Agricola Alto de Fiedra along Rio Dos Bocas,
Atlantic slope, Mori h Kallimki 3153 (MO). NW of Santa Fe 11 km from Escuela Agricola
Alto de Piedra in valley of Rio Dos Bocas, Atlantic slope, 450-550 m, Mori et al 3838 (MO).

23. PIIINAEA

Phinaea Benth. in Benth. & Hook, f., Gen. PI. 2: 997, 1876. type: P. albo-

lineata (Hook, f.) Benth. ex Hemsl.

Perennial, terrestrial herbs from sealy rhizomes; stems short, erect. Leaves
opposite, often congested at the apex of the stem; blades membranous, soft, the

margins crenate, dentate, or serrate; petioles short to long. Inflorescences axillary,

of single or many clustered flowers; jDedicels slender; floral tube turbinate; calyx

campanulatc with 5 spreading equal or subequal lobes; corolla subrotate or cup-

shaped with a short tube, the limb of 5 spreading or erect broad, subequal lobes;

stamens 4, adnate to the base of the corolla tube with a short staminode, the fila-

ments slender, exceeding the length of the anthers, the latter obovate to subglo-

bose, the cells distinct and not confluent, dehiscent by a short slit; disc lacking, the

ovary %-inferior, the style curved, a little longer than the stamens, the stigma

stomatomorphic. Fruit a 2-valved capsule; seeds nmnerous. Chromosomes n — 13

(Lee & Grear, 1963) or 2n ^ ±26 (Lee, 1966b).

This poorly-known genus has about 6 species froiu Mexico to northern South

America. Two species are foimd in western Panama.

The generic name, Phinaea, is an anagram of the name of the closely related

genus, Niphaea Lindley.
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a. Leaves deepK' tootlied, coarsely biserrale to lacerate; plants 7.5-22.0 cm tall; calyx

lobes entire to serrulate 2. F. lacerata

aa. Leaves crenate clenlate; plants to 3 cm tall; calyx lobes serrate L P, alhiflora

1. Phinaea albiflora Rusby, Dosci. New Sp. So. Amer. PL 124. 1920. t\pe:

In glens and on ridges on the Sierra Onaca, Colombia, Smith 2506 (US,

isotype ) •

1-3

d Leaves nnecj^ual in a pair^ ovate or elliptic,

5-5

the base obliqne crnieate, crenate dentate with obtnse teeth, above dark green

with pnrplc veins, pilose, below pnrplish with ligliter prominent veins, sparsely

pilose, except trichomes more dense along the veins; petioles 1-10 mm long,

sparsely pilose. Jnfloreseenees in npper axils, 1-2 flowers per axil; pednnclcs and

bracts lacking; pedicels slender, 1-3 cm long, reddish, pilose. Flowers small;

floral tube obconic, reddish, pilose; calyx lobes spreading, briefly connate at the

base, the lobes une<[nal, with 3 longer and 2 smaller, lanceolate, 3-4 mm long, 1-2

nnn wide; green with reddish veins, both sides sparsely pilose, obtusely serrate;

corollas white with a pink base, nearly actinomorphic, broadly campanulate,

spreading, the tube short, ca. 1 mm long, the base 1-2 mm wide, the apex of the

linib 1.0-1.5 cm across, the lobes oblong, obtnse, the basal lobe ca. 4 mm long, 2-3

mm wide, the other lo])es smaller, entire, slightly curved inwardly, the outside

glabrous, glandular inside as wx^U as at the margin; stamens shorter than the

corolla, 4 or 5, the filaments adnate to the base of the corolla tube, curved, ca. 2

mm long, yellow, glabrous, the anthers broadly but shortly sagittate, ca. 1 mm
long, 2 mm wide, yellow on back; disc lacking; ovary half-inferior, the apex pilose,

the style curved, ca. 3 mm long, glabrous, the stigma stomatomorphic to capitate.

Fruit and seed not seen.

The Panama plants described here from Cerro Colorado in Chiriqui Province

are identified with Phinaea alhiflora from Colombia, although they differ in being

slightly smaller than those of the type collection. Some of the other collections of

tliis species from Colombia match the Panama plants more closely than the type.

inaea allnfl \

taller x^lant, to 22 cm tall, the calyx lobes are at most serrulate, but usually

entire, and the leaves are obviously toothed.

ciniugui: Rid^e road at Cerro Colorado, 4.3 km from main road, along stream, 1450-

1750 m, Folsom cl ah 4803 (MO, US).

2. Phinaea lacerata Morton, Ann. Missouri Bot. Card. 24: 203, 1937. type:

Panama, Seihert 316 (MO, holotype; US, isotype).—Fig. 30,

Slender herbs; stems 7.5-22.0 cm tall, seldom more than 2 mm in diam., red

or green, substrigose, unbranched. Leaves opposite; blades lanceolate, elliptic to

obovate, 2.7-13.2 cm long, 1.4-4.3 cm wide, the apex acute or acuminate, the base

often oblique, acute, coarsely l)iserrate to lacerate, above dark green, sparsely

pilose near the apex, denser toward tlu^ base, below lighter green, whitish pubes-
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Figure 30. Thinaea laceraia Morton. Hal)it (xyio). [After White <Lr White 29 (US).]

cent along the veins, the veins occasionally purplish; petioles often elongate, 0.6-

2.4 cm long, ca. 1 mm wide, densely pilose. Inflorescences of soHtary subactino-

morphic flowers; peduncles lacking; bracts leaflike at the base of the pedicel,

ca. 3 mm long; pedicels filiform, 1.0-2.7 cm long, pubescent; floral tube turbinate,

1-2 mm long, pilose; calyx lobes lanceolate, 2-4 mm long, ca. 1 mm wide, acute,

entire to seriailate, pilose and glandular resinous; corolla pink to white or cream,

rotate, 11-15 mm across, the tube ca. 2 mm long, the lobes oblong, 3-5 mm long,
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roinulrd, sparsc^ly pilose; filaments ca. 2 mm long, curved, the anthers orbiciilate,

yellow, 1 mm long: disc none; ovary liall-infcrior, the apex glabrous, globose, the

style glabrous, curved, 5 mm long. Capsule surrounded by the persistent calyx,

globose; seeds oblong, dark l)r()vvn, striate.

Vhinaca laccrata is uncommon but has been found in Costa Rica and in the

proN'inees of Cliiriqui and Veraguas in Panama. Plants inhabit damp cliffs or

shaded banks at from 5()0-2,()()0 m elevation.

ciiuuQui: Wet ra\inc W of Cerro Pando, 6000 ft, D'Arctj 6 irArctj 6641 (MO, US). N
side of Cerro Tando, 6000 ft, D'Arcy 6 D'Arcy 6656 (MO). Cerro Colorado, 50 km N of San

Felix, 750-cS0() m, Dressier 5132 (PMA). Camp Hornitos (Fortuna dam site), 82"10'W,

8M4'N, 1000 m, Dressier 5437 (PMA). Valley of the upper Rio Chiri<jui Viejo, Monte Lirio.

1300-1600 m, Seihert 316 (MO, US). Valley of the upper Rio Chiriqui Viejo, 1300-1900 m,

Wliitc ir Mliite 29 (MO, US), veraguas: Guabal (Rio Dos Bocas), 16 km NW of Santa Fe,

500 m. Dressier 4795 (PMA).

24. RELDIA

Reldia Wielil., Selbyanu 2: 124. 1977. type: R. allernifolia WieliK

Terrestrial Jicrbs\ stems perennial, ereet, short, tlie internodes short, pubescent.

Leaves alternate, arranged spirally, mainly clustered at the stem apex, oblanceo-

late to obovate, membranous or succulent, green, stomata in groups; petioles

often short. Inflorescences in the upper leaf axils; either peduncles or pedicels

elongated, pubescent; bracts lacking. Flowers small; calyx lobes 5, triangular to

ovate, pubescent; corolla mainly white with yellow inside the tube and/or reddish

spots, the tube spurred at the base, oblique in the calyx, funnelform, zygomorphic,

the limb l)road; stamens 4, included with an infertile dorsal staminode, the anthers

dehiscing by longitudinal slits; disc reduced to a shallow or deeply bilobed

posterior gland; ovary superior, pubescent, the stigma stomatomorphic. Fruit a

dry, bivalved capsule surrounded by the persistent calyx; seeds broadly fusiform,

numerous, striate,

Rehlia is known only from Panama, and it includes 2 species. The genus differs

from others of the Gesneriaceae in Panama in having alternate, spirally arranged

leaves, a rare phenomenon in the family but known also in the tribe Gesnerieae

(Skog, 1976) from the West Indies. It resembles Napeanthus in habit, occurring

nearby, but that genus can be distinguished by its actinomorphic flowers.

The geiuis was named for Robert L. Dressier (born 1927), a noted student of

Orchidaceae and pollination biology, who has lived and worked in Panama for

several years, and has an active interest in the Gesneriaceae,

a. Peduncles lacking, pedicels ca. 4 cm long; leaves obtuse; corolla to 2 cm long

1. R. alternifolia

aa. Peduncles ca. 4 cm long, pedicels 2-5 mm long; lea\'es acute; corolla less than 1 cm
long 2. R. venif^uensis

1. Reldia alternifolia Wiehl, Selbyana 2: 124. 1977. type: El Llano-Carti

highway, ca. 17 km N of El Llano, Prov. Panama, Panama, Dressier 4540

(SEL, holotype, not available for study; PMA, PMA, isotypes).

—

Fig. 31.

Terrestrial her])S\ stems erect, to 2 dm tall, 4-5 mm in diam., with the nodes
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Fk;ure 31. Rcldia altcnufolia Wichl. Habit (xVw)- [After Skog et al 4189 (MO).]

slightly thicker, green to reddish, the internodes to 2 cm long, shorter above and

pilose, below brown, glabrescent. Leaves often clustered toward the stem apex;

blades obovate, 6-15 cm long, 3-6 cm wide, succulent to subcoriaceous, the apex

rounded or obtuse, the base cuneate, slightly oblique, remotely serrulate to crenate

or nearly entire, above dark green, glabrous, below lighter green, the veins promi-

nent, sometimes reddish, sericeous; petioles 0.5-2 cm long, green or reddish,

pilose. Inflorescences arising from the base of the petiole, many flowers in each

cluster; peduncles and bracts lacking; pedicels slender, 3-4 cm long, reddish, hir-

sute with reddish trichomes. Flowers with the calyx lobes free nearly to the base,

lanceolate, elliptic or ovate, 4-6 mm long, 2-3 mm wide, the apex acute, entire, the

outside pilose, the inside glabrous, the veins parallel, obvious; corolla pinkish
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white with yellow lines in the tube or wliite with a brown lined yellow throat, and

with a brownish spot at the base of each upper lobe, the tube with a broad spur at

the base, oblique in the calyx, funnclform, 1,5-2.1 cm long, 2-3 mm wide at the

base, 5-8 mm w^ide at the throat, the outside pilose above, glabrous below, the in-

side pubescent, the limb subbilabiate, ea. 1.3 cm across, the lobes unequal with the

upper lobes shorter, ca. 5 mm long, reflexed, the lateral and basal lobes spread-

ing, ca. 7 mm long, entire, glandular; stamens included, filaments ca. 1 cm long,

curved, adnate to the base of the corolla tube for 1-2 mm, white, glabrous, the

anthers coherent in 2 groups, staminode posterior, 1-2 mm long; disc reduced to

a bilobed posterior gland, with minute lobes at the sides; ovary ovoid, laterally

compressed, ca. 3 mm long, pilose, the style 7-8 mm long, pubescent, stigma

stomatomorphic. Capsule globose but compressed laterally, surrounded by the

persistent calyx, ca. 5 mm in diam., bi\'al\'ed; seeds broadly fusiform, ca. 0.5 mm
long, obliquc^ly striate, dark reddish brown.

This species is rare in the provinces of Colon and Panama and only represented

by a few collections. Rcldia allernijoUa, where it has been foimd, occupies damp
shady banks at about 400 m elevation.

COTTON: old logging road above Rio Iguanita, drnsc second growth forest to 390 ni, Skog
ct al. 4189 (E, MO, US). Panama: El Llano-Carti higlnvay, ca. 17 km N of El Llano, wet
forest near stream 400-450 ni, Dressier 4540 (PMA, PMA).

2. Reldia veraj^uensis Wiehl., Selbyana 2; 127. 1977. type: Between third

branch of Rio Santa Maria and continental divide, 13-14 km NW of Santa

Fe, Prov. Veraguas, Panama, Dressier 4831 (SEL, holotype, not available

for study).

Terrestrial herhs\ stems erect, to 10 cm long, ca. 3-5 mm in diam., but the

nodes a little thicker; internodes ca. 5 mm or less long, green or reddish, the apex

densely pilose, glabrescent below, heaves alternate, clustered toward tlie apex,

oblanceolate, 5-14 cm long, 2.0-4.5 cm wide, membranous, the apex acute, the base

cuneate, serrulate or denticulate, especially toward the apex, ciliate, above dark

green, glabrous, or rarely sparsely hirsute on the midvein, below lighter green,

sparsely pilose along the veins; petioles 5-8 mm long, densely x^ilo^e. Inflores-

eences in the upper leaf axils, cymose; bracts lacking; peduncles few, slender, ea. 4

cm long, green, pilose to sericeous, the pedicels 4-6 mm long, green, pilose.

Flowers small; calyx lobes free nearly to the base, lanceolate ovate, 3-4 mm long,

ca. 1 mm wide, green, sparsely pilose, the veins parallel, prominent, the apex

acuminate, entire; corolla yellow or white and yellow inside, the tube spurred at

the base, oblique in the calyx, funnelforin, ca. 5-8 mm long, sparsely pilose, the

limb bilabiate, the lobes erect, 1-3 mm long, entire, glandular, the lateral and tlie

basal lobes longer; stamens included, the filaments curved, the anthers divergent,

ca. 0.5 mm long, coherent in 2 groups; disc reduced to a prominently bilobed

posterior gland; ovary reddish, pilose, style ca. 3.5 mm long, sparsely pilose, the

stigma stomatomorphic. Capsule globose, but laterally compressed, 2-3 mm long,

bivalved, surrounded by the persistent calyx; seeds fusiform, ca. 0.5 mm long,

obliquely striate, tawny.
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Only two collections of this rare species have been seen—one each from the

provinces of Bocas del Toro and Code. The specimen from Bocas del Toro,

Carleton 208 (US), differs from the description of the type, collected in Veraguas

province, only in having longer leaves and a more pubescent style.

BOCAS DEL TORo: Withoiit other locality, Carleton 208 (US), cocle: Forest around
Rivera's sawmill, Alto Calvario, 7 km N of El Cope, 700-900 m, Fokom 3215 (MO).

25. RUFODORSIA

Rufodorsia Wiehl., Selbyana 1: 139. 1975. type: R, major Wiehl.

Epiphytic herbs or subshrubs; stems erect, ascending or decumbent, with few

branches. Leaves opposite and decussate, nearly equal in a pair, lanceolate to

ovate, membranous or succulent to subcoriaceous, toothed, pubescent; petiolate.

Inflorescences axillary, of few to several flowers in a dense cyme; peduncles and

pedicels short, bracteate. Flowers inconspicuous; calyx lobes 5, not all equal;

corolla usually white with reddish upper side of tube and lobes, short, infundib-

uliform, the limb 5-lobed, somewhat bilabiate; stamens 4, not exsertcd, the fila-

ments adnate to the base of the corolla tube, the anthers coherent in 2 pairs by

their apices; disc of a bilobed posterior gland; ovary superior, the stigma stomato-

morphic. Fruit a white berry; seeds with a (leshy funiculus, striate. Chromo-

somes n = 9 (Wiehler, 1975).

The generic name was derived from the Latin, rufus and dorsum, referring to

the reddish upper lobes of the corolla. The corollas resemble those of Koel-

likeria erinoides, suggesting a similar pollinator.

Three species are included in Rufodorsia and all are from Costa Rica and

Panama. Often pairs of species occur in the same locality in cloud forests, but

interspecific hybrids have not yet been reported, but can be expected.

Literature:

Wiehler, H. 1975. Rufodorsia, a new Central-American genus in the Cesneri-

aceae. Selbyana 1: 138-149.

a. Plants large and coarse, to 60 cm tall; leaves usually reddish on lower side, sub-

coriaceous, sparsely strigillose, but appearing smooth 2. R, 7najor

aa. Plants sliorter and more slender, rarely to 50 cm tall; leaves rarely reddish on lower

side, membranous but appearing thick by dense nearly sericeous hairs,

b. CoroHa limb less than 5 nnn wide; calyx lobes unequal, the lower lobe larger __-_

.__ ___ 3. R. minor

bb. Corolla limb ca. 10 mm wide; calyx lobes nearly equal 1. R. intermedia

1, Rufodorsia intermedia WiehL, Selbyana 1: 144. 1975. XYrE: Panama,

Wiehler 6- Dressier 71249 (US, holotype; MO, isotype).

Epiphytic, clump-forming herbs or subshrubs; stems erect or ascending, to 45

cm tall, usually shorter, woody toward the base, the internodes green or reddish,

strigose. Leaves subequal in a pair, thick from dense, large-based hairs, elliptic to

ovate, 3.5-7.0 cm long, 1.5-3.0 cm wide, the apex acute to o])tuse, the base acute to
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cuncatc, serrate or serrulate, dark or medium green above, nearly serieeous,

liglitcr below, green or rarely reddish and strigose pilose; petioles to 2 em long,

strigose. Inflorescences in the upper axils, cymose, eongested and few-flowered;

peduneles sliort or laeking; bracts lanceolate to ovate; pedicels short. Flowers

inconspicuous; calyx lobes distinct, nearly equal, lanceolate, green, sericeous out-

side, nearly glabrous inside, 6-9 mm long, ca. 2 mm wide, serrulate; corolla white

or cream, the upper side of the tube and the upper lobes of the limb pink, red, or

orange, red spotted in throat, the tube oblique in the calyx, narrowly campanulate

to funiielform, with a short rounded spur, 8-10 mm long, outside sericeous toward

the limb, inside glandular pubescent in the throat, the limb spreading, ca. 1 mm
wide, bilabiate with the lower and the lateral lobes rotund, ca. 3 mm long and

wide, the upper lobes slightly smaller, entire; stamens included, the filaments

adnate for ca. 2 mm to the base of the corolla tube, curved ca. 4 mm long, reddish,

glandular pubescent, the anthers coherent in 2 pairs; disc reduced to a bilobed

gland, white, glabrous; ovary pilose, the stigma stomatomorphic. Berry sub-

globose, white, pilose; seeds oblong, striate, ca. 0.5 mm long, dark reddish brown,

shiny. Chromosomes n = 9 (Wiehler, 1975).

As the species epithet implies, Rufodorsia intermedia appears intermediate be-

tween R. uuijor and R. minor. Although this species occurs in some of the same

localities as one or the other of these two species, no apparent hybrids have been

found.

Rufodorsia intermedia is found prineipally in the province of Code near El

Valle, but collections have been made in Chiriqui and Panama, and may be ex-

pected in Veraguas Province. Its habitat is in or near cloud forests.

ciuHK^ui: CotititU'utal divide on Cerro Colorado, 20-28 mi from San Felix, 1200-1500 ni,

Croat 33381 [p,p.] (MO). Camp Homitos (Fortuna dam site), 82°10'W, 8°44'N, 1200 m.
Dressier 5357 (PMA). ccxxe: El Vallc de Anton, 1000 m, Allen 2342, 2726 (both US);
Croat 25286 (MO); Duke ir Corrca 14696 (MO), 14707 (MO). Snmmit 7 km N of El Cop6,
Alto Calvario, 700-850 m, Folsom 4168 (MO). El Potroso, 7 km Ix^^ond El Cope, 800 m,
Sko^ ct al 4194, 4211 (both US). Hills N of El Valle de Anton, Wirhler 6 Dressier 71249
(MO, US). PANAMA: Cerro Jefe, 4000 ft, Folsom & Harp 1362 (US).

2. Rufodorsia major WiehL, Selbyana 1; 140. 1975. type: Panama, Wiehler

dr Dressier 71176 (US, holotype; MO, isotype).—Fic. 32.

Epipliytic or rarely terrestrial coarse Jierhs or small shrubs; steins erect or

ascending, to 60 cm tall, to 8 mm in diam., snccnlent or woody in older stems,

usnally reddish, strigose to sericeous toward the apex, glabrous below, the nodes

swollen; branches few. Leaves equal in a pair; blades broadly ellii)tic, ovate or

obovate, 6-15 cm long, 2-6 cm wide, subcoriaceous or fleshy, the apex acute, the

base acute to cuneate, sometimes decurrent, serrulate, above dark or light green,

sparsely strigillose, nearly glabrous, below deep red or maroon, rarely light green,

but the veins sometimes green; petioles 0.i5-2.0 cm long, strigillose. Inflorescences

axillary of dense cymes; peduncles short or lacking; bracts lanceolate ovate, red or

green, strigose to sericeous, more dense near the serulate margin; pedicels 2-5 mm
long, reddish, strigillose. Flowers few or several per inflorescence; calyx lobes

distinct, lanceolate, serrulate, unequal, the posterior lobe larger, 8-15 mm long.
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FiouHE 32. Rufodoma major Wielil. Habit (X%). [After Mori & Kallunki 30S9
(MO).]

4-7 mm wide, the other lobes a httle smaller, green, cream colored, or flushed

with red, strigillose; corolla white or yellowish with reddish spots on the lower

side, the upper 2 lobes dull red or orange, the tube oblique in tlie calyx, spurred at

the base, narrowly campanulate or funnelform, 11-14 mm long, w^hite sericeous,

inside pilose, the limb spreading, ca. 1 cm across, the lobes more or less entire,

unequal, basal lobe ca. 4 mm long, 6 mm wide, the lateral and the upper lobes a
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little smaller; stamens 4, filaments adnate to the base of the corolla tube for ca. 3

mm, slender, curved, ca. 4 mm long, glandular, reddish toward the anthers, the

anthers oblong, coherent in 2 pairs, each ca. 0.5 mm long; disc reduced to a

glabrous posterior, bilobed gland; ovary pilose, the style ca. 5 mm long, reddish,

glabrous above, the stigma stomatomorphic. Berry globose, ca. 5 mm wide, white,

pilose; seeds fusiform, less than 1 mm long, striate, dark reddish brown. Chromo-

somes n — 9 (Wiehler, 1975).

Plants of Rufodormi rruijor are largc^ and robust and are striking by the reddish

abaxial leaf surfaces.

PANAMA: La Encida, Cerro Jcfe, Dressier 3222 (PMA). Beyond Ccrro Jcfe, 2100-3000

ft, Duke ir Dxctjer 15058 (US). Altos de Pacora, region of Cerro Jefe, 750 m, Kennedy et ah

3361 (US). 5-10 hu NE of Altos de Pacora, 600 m, Mori & Kalhmki 3342 (MO, US). Cerro

Jefe ca. 20 km N of Tocunien, 800 in, Wieliler ir Dressier 71176 (MO, US), veracuas: Be-

yond llio Tres Brazos 9 km from Santa Fc', Croat 25603 (MO, PMA). Valley of Rio Tercero

Brazo beyond Eseuela Agricola Alto Picdra above Santa Fe, Croat 27336 (MO). 15-20 km
NW of Santa Fc, between Eseuela Agricola Alto Picdra and continental divide, 650-800 m,
Dressier 4742 (F, MO, PMA). 6.4 km outside Santa Fe on road past agriculture school,

Folsow 2982 (MO). Traditional campsite 1 km past Agriculture School, 1000-1200 m, Folsom

ir Collins 1612 (US). 11 km from Eseuela Agricola Alto de Piedra, Rio Dos Bocas, Atlantic

slope, Mori i? Kallunki 3089 (MO). NW of Santa Fe, 11 km from Eseuela Agricola Alto de

Piedra, valley of Rio Dos Bocas, Atlantic slope, 450-550 m, Mori et ah 3859 (MO).

3. Rufodorsia minor Wiehl., Sell:)yana 1: 142. 1975. type: Panama, Wiehler

ir Dressier 71175 (US, holotype; MO, isotype),

Epipliytie herbs; stems ereet but becoming decumbent, to 50 cm long, green

or reddish, strigillose toward the apex, glabreseent below; adventitious roots at the

nodes. Leaves nearly equal in a pair, ovate, elliptic or oblanceolate, 1.5-4.6 cm
long, 0.9-2.0 cm wide, membranous, the apex acute to rounded, the base acute to

cuneate, serrulate, above medium green, sericeous with whitish hairs, below

lighter green, pilose; petioles to 1.2 cm long, sericeous or pilose. InfJoreseenees

axillary few-flowered condensed cymes, the peduncles 3-4 mm long, sericeous;

bracts leaflike, ovate or rotund, ca. 8 mm long; pedicels ca. 2 mm long. Flowers

inconspicuous; calyx lobes distinct, elliptic, serrulate, unequal, liglit green, seri-

ceous or pilose, the posterior lobe larger, 7-9 mm long, 3-4 mm wide, the other

lobes slightly smaller; corolla white or cream, the upper side of tlie throat and

the limb reddish WMth reddish spots on the lower side of the throat, the tube

oblique in the calyx, funnelforin from a rounded spurred base, 5-7 nun long,

sericeous toward the limb, the limb spreading, 3^ mm across, oblique with the

lower lobe longer, ca. 2 mm long and wide, entire, the upper and the lateral lobes

slightly smaller; stamens 4, not exserted, the filaments adnate to the base of the

corolla tul)e, curved, glandular, the anthers oblong, coherent in 2 pairs by their

apices; disc reduced to a single bilobed posterior gland; ovary pilose, the style red,

glabrous, the stigma stomatomorphic. Berry globose, ca. 5 mm in diam., white,

pilos(^; seeds fusiform or elliptic, striate, dark reddish l:)rown, shiny. Chromosomes

n = 9 (Wiehler, 1975).

Among the species of Rufodorsia, R. minor is notable for the small size of its

flowers and leaves. It appeared in cultivation in the early 1960's from an un-
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known source and was thought to be a new and unusual species of Episcia, Al-

though it continues in cultivation, its flowers are inconspicuous and it has little to

recommend it. The species is known from Costa Rica and Panama in the lower

cloud forests.

cocle: El Valle de Anton, 500-1000 ni, Men 20G9 (MO), 2193 (US); Ehingcr 1113 {F,

MO, US); Hunter ir Allen 318 (MO); Woodson & Schery 191 (MO, US), colon: Santa Rita

lumber road E of Colon, 20 km from Transistlimian Highway, Dressier 4135 (MO, US).
paxama: Cerro Jefe, Dressier 4040 (PMA); Hayden 1002 (MO); Wiehler it Dressier 71175
(MO, US). VERAGUAS: NW of Santa Fe, 2.6 km from Escuela Agricola Alto de Piedra, Mori ir

Kalhmki 4755 (MO, US).

26. SINNIiNGIA

Sinningia Nees, Ann. Sci, Nat. (Paris), sen 1, 6: 296. 1825. type: S. helleri

Nees.

Gesnera Mart., Nov. Gen. Sp. 3: 27. 1829, not Gesneria L., nor Gesnera Cothen. type: not

designated.

Tapina Mart., Nov. Gen. Sp. 3: 59. 1829. type: T. harhata (Nees & Mart.) Mart. = Sin-

ningia harhata (Nees & Mart.) Nichols.

AlagopJiyla Rafin., Fl, Tell. 2: 33. 1837. type: A. dasyanthes Rafin. =: Sinningia aUagophylla
(Mart.) Wiehl.

Megapleilis Rafin., Fl. Tell. 2: 57. 1837. type: A/, iuherosa Rafin. = Sinningia sp.

Styrosinia Rafin., Fl. Tell. 2: 95. 1837. type; S. coccinea Rafin. = Sinningia aggrcgata (Ker-

Gawl.) Wiehl.

Tulisma Rafin., Fl. Tell. 2: 98. 1837. type: T. vertieillata (Hook.) Rafin. = Sitmingia sp.

Ahnana Rafin., Fl. Tell. 4: 68. 1838. type; A. hirsuta (Lindl.) Rafin. = Sinningia hirsuta

(Lindl.) Nichols.

Fimhrolina Rafin., Sylva Tell. 77. 1838. type: F. incarnata (Aubl.) Rafin. = Sinningia m-
earnata (Aubl.) D. Denh.

Tapeinotes DC., Prodr. 7: 544. 1839, based on Tapina Mart, type: T. harhata (Nees &
Mart.) DC. ^ Sinningia harhata (Nees & Mart.) Nichols.

Gesneria section Corytholoma Bcnth., Pi. Hartw. 230. 1846. type: G. stachydifolia Benth.

Sinningia incarnata (Aubl.) D. Denh.
Rechsteineria Regel, Ind. Sem. Hort. Bot. Tiirie. [4], 1847. type; R. aUagophylla (Mart.)

Regel — Sinjiingia aUagophylla ( Mart.) Wiehl,

Corytholoma (Benth.) Decne., Rev. Hort. 20 [ser. 3, 2]: 466. 1848. type: Gesneria stachy-

difolia Benth. = Sinningia incarnata (Aubl.) D. Denh.
Dircaea Decne., Rev. Hort. 20 [ser. 3, 2]: 466. 1848. type: D. bulhosa (Ker-Gawl.) Decne.

Sinningia sp.

Ligeria Decne., Rev. Hort. 20 [ser. 3, 2]: 463. 1848. type: L. speciosa (Lodd. ex Ker-Gawl.)

Decne. =: Sinnitigia speciosa (Lodd. ex Ker-Gawl.) Iliern.

Dolichodeira Hanst., Linnaea 26: 171, 205. 1854. type: D. tuhiflora (Hook.) Ilanst.

Sinningia tubiflora (Hook.) Fritsch.

Stenogastra Hanst, Linnaea 26: 171, 205. 1854. type: S. hirsuta (Lindl.) Hanst. = Sin-

ningia hirsuta (Lindl.) Nichols.

Orthanthe Lem., 111. Hort. 3: sub tab 81. 1856. type: O. fyfiana (Lcni. ) Lcm. = Sinningia

cultivar, possibly of hybrid origin.

Biglandularia Seem., Gard. Chron. 1868: 738. 1868, not Karsten. type: B. conspicua Seem.
Sinningia co7}spic\ia (Seem.) Nichols.

Rosanowia Regel, Flora 21: 33. 1872. type: R. conspicua (Seem.) Regel = Siimingia con-

spicua ( Seem. ) Nichols.

X Gloxinera Weathers, Gard. Chron. ser. 3, 17: 144. 1895.

Terrestrial pubescent herbs or shrubs, perennial fi'om woody tubers, or from

rhizomes; stems erect or decumbent, often unbranched. Leaves opposite, in

whorls, or congested on short stems from the tuber, nearly equal in a pair or

whorl, oblong, lanceolate, or orbicular; petioles of various length or lacking.
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Inflorescences axillary with one or more flowers in umbels or cymes or appearing

terminal in raeemi^s; peduncles and pedicels short or long, bracteate; floral tube

short; calyx tube campanulate, the lobes 5, triangular; corolla usually red or

orange, the tube campanulate to cylindric, erect, gibbous at the base, often ventri-

cose abo\x% limb 5-lobed, nearly regular, but more often bilabiate; stamens 4,

in 2 pairs, the filaments adnate to the base of tlie corolla tube, the anthers coherent,

dehiscing by longitudinal slits; disc of 1-5 glands, sometimes with 2 larger and

connate; ovary half-inferior to superior; style slender, the stigma stomatomorphic.

Fruit an ovoid capsule dehiscing by 2 or 4 valves; seeds small, numerous, fusiform,

shiny, striate.

Sinningici is a wide ranging genus of about 75 species. It is distributed from

Mexico south to northern Argentina and Peru, to Uruguay, with many species

in Brazil. Only one species is known in Panama, the widespread S. incarnata.

The best known species in the genus is Sinningia speciosa (Lodd. ex Ker-

Gawl.) Iliern and its cultivars, known as the Florists Gloxinia. This species is

second only to the African Violet {Sainfpaiilia spp.) in popularity as house plants

in the Gesneriaceae, and it has been in cultivation since 1817.

For a long time, many of the species of Sinningia were included in Reck-

steineria Kegel. Moore (1973) transferred the cultivated species of Re^ hstei

to Sin}iin<i^i(i relying heavily on the hybridization studies of Clayberg (196S, 1970).

Nees named the genus Sinnin<i^ia for Wilhehn Sinning (1794P-1874) the head

gardener at the University of Bomi.

Literature:

Arnold, V. 1975. The Gesneriad Register: Sinningia. The American Gloxinia

& Gesneriad Society. 67 pp. and 21 appendix pp.

Clayberg, C. D. 1967. Ghromosome numbers in Sinningia and Rechsteineria

(Gesneriaceae). Raileya 15: 33-35.

. 1968. Biosystematic studies in Sinningia and Rechsteineria (Gesneri-

aceae). Amer. J. Hot. 55: 829-833.

1970. Cytology of intersi^ecific hybrids in Sinningia and Rechsteineria

(Gesneriaceae). Can. J.
Gen. Gytol. 12: 759-768.

Moore, II. E. 1954. A proposal for the conservation of the name Rechsteineria.

Baileya2: 24-29.

. 1973. Comments on cultivatc^d Gesneriaceae. Baileya 19: 35-41.

1. Sinningia incarnata (Aubl.) D. Denh.,i^ Baileya 19: 126. 1974.—Fic. 33.

Besleria mcanuiin Aubl., Hist. Pi. Guiane 2: 635; 4: tab, 256. 1775. rvrE; Basin of Galibi

Ck., Frencli Guiana, Aut)let (BM, holotypc, not seen).

^H)nly names used for Panama plants luive been inehuled. For additional synonymy, see

Leeuwenberg, Acta Bot. Neerl. 7: 320. 1958, and Denham, Baileya 19: 126. 1974.

FiGUHE 33. Sinningia incarnata (Aubl.) D. Denh. Habit with flowers {xM)- [After

Dressier 5037 (MO).]
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Gcsncra tvarszcwiczii Bouchc & Hanst., Ind. Seni. Ilort. R(m-(>1. 1861: App. 9. 1861. types:

Gtiatcniala, Warszcicicz (B, probabK' not extant); Mexico, Karwiiiski (M, not seen).

Rcchstcincna ivarszewiczii ( Bonche & Ilanst. ) Kiintze, Rev. Gen. 2: 474. 1891.

Conjthohtna ivarszewiczii (Bouclie & Hanst.) Standley, Tubl. Field Columbian Mus,, Bot. Ser.

8: 43. 1930.

Rcchstciucria incamata (Aubl.) Lecuw., Meded. Bot. Mus. Herb. Rijks Univ, Utrecht 146: 320.

1958.

Sinningia warszcwiczii (Bouche & Ilanst.) H. K. Moore, Baileya 19: 40. 1973.

Ilcrhs or soincwliat siiffiuticose; tuber woody, to 8 cm in diam., ca. 4 cm

thick; stems erect, to 1 m tall, green or reddish with reddish longitudinal lines in

the intemodes, villous, especially toward the apex, with patent and appressed

hairs, the internodes to 10 cm long; branches numerous, but often short. Leaves

opposite, oblong, obovate, or elliptic, 4.5-9.5 cm long, 1-4 cm wide, thickened

frou) dense vestiture, the apex acute, the base attenuate into the petiole or acute,

crenate, above green, densely villous or hirsute, with broad based trichomes, below

lighter or yellowish green, more densely pubescent; petioles 1-4 cm long, villous.

Inflorescences axillary, but appearing racemiform and terminating the stem, leafy

below, tlie leaves reduced to bracts above; peduncles 1-5 short or lacking; bracts 2,

small; pedicels ca. 1 cm long, elongating in fruit, ascending, green or reddish,

villous. Flowers showy; calyx campanulate, green or reddish, the tube 3-4 mm
long, ca. 7 mm wide, the lo])es l)roadly triangular, erect, 4-7 mm long, 2-5 mm
wide, the apex acute, pilose and glandular on both sides; corolla red or red orange

outside, often yellowish within, the tube 3-4 cm long, the base gibbous, ca. 7 mm
wdde, then narrowing to ca. 4 mm wide, broader at the middle, before narrowing

just below the liml3, the outside hirsute, tlie inside glabrous, the limb oblique,

bilal)iate, the upper lobes united, erect, ca. 1 cm long and wide, the lateral and the

basal lobes somewhat reflexed, ca. 2 mm long, ca. 7 mm wide; stamens nearly

equalling the upper corolla lobes, the filaments curved, adnate to the base of the

corolla tube, 3-4 cm long, glabrous to pubescent, the anthers coherent at the

apices, 1.5-2.5 mm long; disc glands 4 or 5, with 2 posterior glands large and

connate; ovary conic, pubescent, the style curved, equalling the stamens, pilose.

Capsules ovoid, ca. 1 cm long, apex acuminate; seeds fusiform or oblong, ca. 1

mm long, light brown, striate, twisted. Chromosomes n = 13 (as Rechsteineria

warszeiciczii from cultivation; Clayberg, 1967).

Sinnin^ia incamata ranges from Mexico to northern Brazil, as well as in

Colombia, Venezuela and the Guianas. It is thus one of the most widespread

species in the genus. In Panama, the species can be found on dry open areas on

steep slopes or limestone outcrops in the Canal Zone, and in provinces of Code

and Panama up to 1,000 m.

The plants from Central America, long separated as a separate species from

those farther south, are nearly indistinguishable from those known as S. incamata.

There is variation in hair-covering, coloring of sepals and corolla over the entire

range.

CANAL zonl: Madden Dam, Battlctt I- Lasscr 16809 (MICH, MO, US). Flamenco

Island, Dressier 5037 (F, MO, PMA). cocle: Slopes of crater around EI Valle de Anton, 1000

m, Lutcyn 1244 (l^l^KE, MO), tanama: Stream, bordering slopes and pastures of Rio T(^ta

E of San Carlos, Luteyn 1577 (DUKE).
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27. SOLENOPHORA

Solenophora Benth., PI. Hartw. 68. 1840. type: S. coccinea Bcntli.

Arctocahjx Fenzl, Allg. Gartenzeitung 16: 305. 1848. lectotype: A. endUchcrianus Heller ex

Fcnzl = Solenophora cncllichcriana ( Heller ex Fenzl ) Hanst.

lUppodamia Decne., Rev. Hort. 20 [ser. 3, 2]: 464. 1848. lectotype: H. iusigni.s (Martens &
Gal.) Decne. = Solenophora insignis (Martens & Gal.) Hanst.

Suffrutescent her])s, shrubs or weak trees; stems usually elongate and coarse,

woody, erect, terete to subquadrangular, pith usually large, brown to gray at

maturity, glabrescent; few to many branches. Leaves opposite, nearly equal in a

pair, often large, membranous, ovate to elliptic, dentate or serrate, usually dark

green and pubescent to pilose above, lighter green or reddish brown and pubescent

usually along the veins beneath, the lateral veins 7-10, arching toward the apex;

petioles usually elongate, occasionally as long as the blades, green to reddish

brown, glabrous to pilose. Infloreseences numerous in the leaf axils, usually

pedunculate, about % the length of the subtending leaf; peduncles and pedicels

slender, terete, green to reddish, glabrous to pilose, bibracteate, Floicers zygo-

morphic, large and showy, solitary or few ptT inflorescence; floral tube surround-

ing the ovary, glabrous to pilose; calyx of 5 lobes connate at the base, exceeding

the ovary; corolla with an elongate tube, not spurred, yellow to orange or reddish

orange, glabrous to pilose, the throat ampliate, the limb of 5 lobes, often spotted,

suberect, broad; stamens 4, adnate to base of the corolla tube, rarely cxserted,

the filaments elongate, curved, broad at the base, the anthers coherent, dehiscent

by longitudinal slits, the staminode small; nectary of one bilobed gland or 2, 3, or

5 glands; ovary inferior, the apex flattened or convex, the style equalling the

stamens, elongated, flattened, broader toward the apex, the stigma stomato-

morphic, the ovules numerous on both sides of the placental lamellae. Fruit a dry

capsule surrounded by the persistent calyx; seeds fusiform, dark brown, striate.

Solenophora is a genus of about fifteen species from Mexico to Panama. The

plants may be found in damp forests at mid- or high elevations. A single species,

S. cahjcosa, is known in Panama from the province of Chiriqui.

1. Solenophora calycosa J, D. Smith, Bot. Gaz. ( Crawfordsvillc ) 25: 152. 1898.

type: Slopes of Volcan Barba, Costa Rica. Vittier 283 (CR).—Fig. 34.

S. australi^ Morton, Ann, Missouri Bot. Ciud. 26: 311. 1939. type: Panama, Woodson et al

846 (US, holotype; MO, isotype).

S. toucana Denham & Gibson, Fhytologia 23: 341. 1972. type: Banks of Rio Sunipnl, Depto.

Chalatenango, El Salvador, Tucker 1172 (UG, holotype; F, NY, US, PH, isotypes).

Stout, suffrutescent herbs, shrubs or trees 1-8 m tall; stems erect, to 15 cm in

diam., unbranched or if branching then branched from the base or above, subterete

to subquadrangular, green to dark purple or reddish brown, Panama plants some-

times nearly glabrous but immature branches occasionally pubescent to pilose as

in Costa Rican populations, the nodes glabrous; branches to 1 cm across with

thicker nodes, the internodes elongate, to ca. 10 cm or more long. Leaves well

spaced, usually present from the branch apex down to 4 or 5 nodes below the apex,
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FiGUHE 31. Solcnophoia calycosa ]. D. Smith—A. Flowering branch (X%).—B. Flower
(xViu). [After Woodson 6 Schcnj 159 (MO).]

ovate to elliptic, 14.5-32.8 cm long, 7.1-21.3 cm wide, the apex acute or acuminate,

the base often oblique, acute to cordate, biserrate, above dark green, pilose or

scabrous, below light green or reddish brown to j>urple, sparsely pilose along the

veins; petioles slender, subsulcate, those of a pair joined at the node by a l)and

of tissue across the stem, 1.5-15.5 cm long, 2-A mm across, green to reddish, sub-

pilose to glabreseent below, pilose at the union with blade. Inflorescences erect

in the leafy axils, cymosc, of 1-4 flowers; peduncles solitary in each axil, often

equalling the pc^tioles, green to reddish, pilose to glabrous; bracts 2, linear, to 1.5

cm long, green, pilose; pedicels to 2.5 cm long, green or red, pilose to glabrous.

Flowers showy; floral tube turbinate to acute, ca. 5 mm long and wide, green or

reddish, pilose or glabrous, the \xnns prominent and extending to the tips of the

calyx lobes; calyx erect, the tube 1.1-2.2 cm long, ca. 1 cm in diam., green or red-

dish below, often becoming reddish above, the outside often glabrous, rarely

tomentose, the inside densely pilose, the lobes triangular, erect, 0.2-1.1 cm long,

0,4-0.6 cm broad at tlie base, green or reddish at least toward the serrate margins,
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the veins prominent, the apex acute to aeuminate; corolla salmon red or orange

outside and orange to yellow inside, reddish to maroon or purple spots at the mar-

gin of the limb, the tube 5.5-7.0 cm long, ca. 0.8 cm broad at the base, becoming

ca. 2.5 cm at the throat, outside sparsely pilose, the many-celled hairs becoming

more dense toward the limb, the inside pilose at the base, above sparsely pilose

with few-celled hairs to glabrous, the limb 5-lobed, subbilabiate, the lobes flaring,

obovate or suborbiculate, nearly equal, 0.8-1.2 cm long, 1.2-2.2 cm wide, the

margin erose, glandular pubescent or glabrescent; stamens adnate to the base of

the corolla tube, the filaments connate at the base, 5-6 cm long, 1-2 mm broad at

base, narrowed toward the apex, reddish, glabrous, the anthers divergent, co-

herent by their apices into a ring, each 2.0-4.5 mm long, 1^ mm wide, the

connective reddish, glabrous, staminode ca. 5 mm long, sterile; disc glands 2, or

1 and bilobed, posterior, pubescent; ovary apex pilose, the style 5-7 cm long, ca.

2 mm in diam., reddish, densely pilose at the base, sparsely pilose above, tlic

stigma stomatomorphic, pubescent. Fruit surrounded by the accrescent floral

tube and topped by the persistent calyx, globose or ovoid, ca. 1 cm in diam., green

to yellow or brown, glabrescent; seeds ca. 0.5 mm long. Chromosomes n = 10

(Davidse, 1970, based on material from Costa Rica).

SoJcnophora cahjcosa was originally described from Costa Rica but is now

known to occur in Guatemala, El Sab^ador, Honduras, as well as Panama. Morton

named a new species from Panama as S. australis which he said differed from the

Costa Rican plants in having glabrous or nearly glabrous ovaries, calyx tube, stems,

and peduncles. Recent collections from Chiriqui show a range from nearly

glabrous to pilose. The type of SoIemypJwra australis is merely an example of one

of the extremes, other individuals or populations from Chiriqui are as hirsute as

the type of S. cahjcosa from Costa Rica.

CHiRigui: Trail from Cerro Punta to headwatrrs of Rio Caldera, 2250-2500 ni, Allen 1450

(F, MO, NY, US). Bajo Mono-Robalo Trail, W slopes of Ccrro Horqueta. 5000-7000 ft, Allen

4784 (MO, US). Llanos W of Gualaca, 500 ft, Allen 5015 (MO, US). Ccmto Horqiieta, 7000

ft, Blum t- Dwijer 2628 (FSU, MO, SCZ), Cerro Punta, 7000 ft, Blum et al 2414 (MO, SCZ).

Ik'tween Bambito and Cerro Punta, Croat 10556 (MO, NY, PMA). Las Nubes, 2.7 mi NW of

Rio Chiri(iui Viejo W of Cerro Punta, 2200 ni, Croat 22402 (MO). Top of peak between Barii

and Respinga, 3000 m, D'Arcij 10127 (MO). Just above Bajo Chorro, D*Arey 11100 (MO,
US). Bajo Chorro, Boquete Distriet, 6000 ft, Davidson 39 (F, MO, US). Volcan de Chiriqui,

Boquete District, 9500 ft, Davidson 989 (F, MO). Boquete, 4500 ft, Mrs. Davidson 9 (F).

Cerro Horqueta, 5000-7000 ft, Dtvyer 8754 (MO), Dwyer h Lallathin 8754 (NA); Hagen ir

Hagen 2079 (NY); Kirkbride 151 (F, MO, NY, SCZ). Ridge E of Cerro Horqueta, 1700-1900

ni. Lutein ir Wilbur 4604 (DUKE). Sierra Chiriqui, 4600 ft, Maurice 859 (F, MO, US). Las

Nubes 5 km NW of Ccrro Punta, 6000-6500 ft, Mori 6 Bolten 7253 (MO). Cerro Colorado

50 km N of San Felix on the continental divide, 1200-1500 m, Mori I- Dressier 7783 (MO, US).

Quebrada El Velo near Finca Lenda, 6 km NW of Boquete, 1700 in, Nee 10620 (MO, US).

Cerro Punta, 6800 ft, Ridgewatj ir Soils 2407 (MO). Cerro Punta, Florida State University

Tropical Biology Station, 5500 ft, Sawyer (MO). Bajo Chorro near Rio Caldcra, 1900 m,

Skof^ 6 D'Arcy 4094A (MO, US). Trail to Alta Rcspinga above town of Cerro Punta, 2500-

2800 m, Skog et al 4011 (MO, PMA, US). Bajo Mono at Rio Chiquero, 1800 m, Skog et al

4059 (E, MO, P, US), Lower Montane Rain Forest, Bajo Chorro, near Rio Caldera, 1900 m,

Skog et al 4067 (US). Bambito, 1 mi SW of Cerro Punta, 5600 ft, Tyson 5643, 5648 (both

FSU, MO, SCZ). 6 mi above Cerro Punta on the Boquete trail, 7500 ft, Tyson 7157 (PMA).

Bajo Chorro trail between 1 and 2.5 hrs. out of Boquete, 1600-1800 m, Utley et al 268

(DUKE). Rio Chiriqui Viejo Valley near El Volcan, White 229, 230 (both MO, US). Slopes

nnnrnnr-hiniT Cerro Horoueta 6.6 km NNE of Boouete. 1500-1800 m. Wilbur <b Lutctm 19238
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(DUKE). Rax'ine W of Las Nubos 5 km NW of Cerro Punta and towards Cerro Picacho, 2000-
2100 m, Wilbur ir Lutcyn 19359 (DUKE, MO). Trail along Bajo Chorro trail in dirtxtion of

Cerro Punta, 5900-6200 in, Wilbur et al 17294 (DUKE, MO). Trail through Paseo de Re-

spinga on way to Bo(iucte, 7500 ft, Wilbur ct al 13151 (DUKE, MICH, MO). 1 km N of Las
Nubos, 2000-2300 ni, Wilbur ct al 15201 (DUKE). Casita Alta, Volcan de Chiriqui, 1500-
2000 m, Woodson ct al 846 (MO, US). Quebrada Velo, 1800 m, Woodson 6 Schcry 255 (MO,
US). Potrero Muleto to summit, Volcan de Chiriqui, 3500-4000 m, Woodson 6- Schcry 459
(MO, US). Bajo Chorro, 1900 m, Woodson 6 Schcry 611 (MO, US).

I or Latin N;

Numbers in bolflfare type refer to descriptions; numbers in roman type refer to synonyms;
numbers widi dagger (t) refer to names incidently mentioned.

Achimcncs 789, 79lt, 838, 892t
—subg. Mandirola 929
—sect. Kohleriopsis 929
—sect. Mandirola 929

medusacus 797t, 797

—sect. Tydaeopsis 929
antirrhina 789t
argyrostigma 933
Candida 790t, 790
coccinea 7891"

cuprcata 919
erecta 789t, 790t
erinoides 933
glabrata 789t
heppiclloides 929t
longiflora 790t, 791

-—\'ar. margaritae 791
major, herbacea, subhirsuta oblique assur-

gens 838
mcxicana 789t
panamensis 957
pauciflora 791
pedunculata 790t, 793
picta 035t
rusb>i 929t
saxicola 700
scabra 895
skinncri 789t
warszewicziana

Alagophyla 983
dasyanthes 983t

Alloplectus 793, 796t
—subg. Calanthus 896

7S9t

subg. Erythranthus 896
sect. Macrochlamvs 896

ambonensis 795, 7971
calotrichus 849
coriaceus 902
•istatus 793t

fraternus 801
ichthyoderma 796t, 796, 798t, 907t
—var. hirsutulus 801

macranthus 905
macrophyllus 906

mctamorphophylius 969
nuiltiflorus 908
panamensis 798
pendulus 896t
pycnosuzygius 800
ruacophilus 796
rubidus 881

siuuilatus 801
sparsiflorus 7931, 7941
stenophyllus 912
tetragonus 793t, 801
tigrinus 793t
tucuniciuensis 905
xentricosus 902

Almana 983
hirsuta 983t

Alsobia 918
punctata 9181'

Anisoplectus 896
Aponoa 838

r^i^ens 838t
Arctocalyx 987

endhchcrianus 987t
Besleria 802, 807t, 817t, 9231
—subg. Gasteranthus 923
—sect. Casteranthus 923
—sect. Neobesleria 923

acropoda 924
acutifolia 818
aggregata 817t
allenii 924

var. paucivenia 924
amabilis 808, 8081
arborescens 804, 817t
barbensis 805
—var. hirsuta 805

calantha 817t
callista 925
calycina 805, 816t
chiapensis 810
conspecta 810t
corallina 923t
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costariccnsis 818
crassicaulis 820, 820t
cristata 793t
cyrtanthenium 8021
debilis 811
delphinioides 925
eriocalyx 817t
flava 810t
forniicaria 806
fonnosa 808
glabra 802t
grandiflora 822
hirsuta 810
inibricans 927
—var. uncinata 927

incarnata 984
laxiflora 810
lutea 802t
notabilis 812, 817t
obliqua 818
pananiensis 927
pauciflora 814

—var. uniflora 814, 814t
princeps 815
pulchella 828
pycnosuzygia 800
rara 815, 816t
robusta 813t, 816
serrulata 909, 910t
solanoid(^s 808t, 818
spectabilis 909
spriicei var. flavescens 814, 814t
stricta 819
subcoriacea 925
siibdecurrens 812
subulata 806, 807t
tambensis 820
tenuifolia 811
triflora 802t
umbrosa 802t
wendlandianus 928
wurdackii 814, 814t

Biglandularia 983
conspicua 983t

Brachyloma 935, 935t
hirsutum 935t

petiolare 937

rhynchocarpum 940

Calanthiis 896

multiflorus 896t, 908

Caloplectus 896

macrophyllus 896t, 906

Calycostenima 935

Ilindenii 935

Campanea 821t
chirifiuana 822

oerstedii var. laevis 822

pictiirata 822

Campanula 932t

Capanea 821
grandiflora 821t, 822, 937t

humboldtii 822

oerstedii 822, 824t
Centrosolenia

bractescens 954t
decurrens 965, 967t
lineata 968

Cbrysothemis 825
friedriehsthaliana 826, 829t
pulchella 825t, 828
rupestris 825t

Coccanthera 830
devosiana 830t

Codonanthe 830, 833t
calcarata 8371
chiricana 832
confusa 832

crassifulia 832, 836t
decurrens 837, 837t
devosiana 830t
fornucarum &32
gracilis 830t
luteola 834
niacradenia 833t, 834
uleana 837
ulei 830t

Codonanthopsis 830
ulei 830t

Codonanthus 830t
Colbergaria 838
Collandra 838

pilosa 838t
Coltadenia 838
Coltrichantha 838
Columnea 784t, 838, 859t, 8761

—sect. Pteiygoloma 883t
acuminata 838t
allenii 843
ampliata 844
angustata 844
anisophylla 845
arguta 846
aurantiaca 838t
aureonitens 83St
billbergiana 847
calcarata 837, 837t
calotricha 849, 879t, 880t
canarina 850
eerro]3irrana 851
cinnabarina 880, 880t
citrina 867
conferta 867
consanguinea 851

var. adpressa 852
—var. darienensis 852

consimilis 846
coriacea 902
costariccnsis 882

crassa 853
crucnta 854
darienensis 852

dissimilis 855
dressleri 857
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fawcrttii 838t
llaccida 858
florida 859
pallicaiula 861
gloriosa STOf
^rata 838t
hiantiflora 861
hirsuta 838t, 8fi4t, 8C>1

liirsiitissiina 862
hirta 864
—var. hirta 864, 865t

tucrcklK'imii 8G9
tulae 886

van morloiiii 865
ichtlijodomia 79G
illrpida 865
incarnata 862t, 866
Ivalilbicycri 867
kalbreyoriana 239t, 867
localis 870
Intra 870
macrophylla 870t, 900
luaculata 868
nuignifica 862t, 869
iiiicrocalyx 869

—var. niacmphylla 869, 870t
minor 838t
niira 871
mocsta 838t
nioorci 866t, 872
mortonii 865
iiuiltiflora 908
iKM'vosa 872
nicara^ucnsis 8511', 873
oblanccolata 869
ol)liqna 885
oclirolcuca 872t, 874
i)erst(Hliana 874
panainensis 875
parxiflora 875
pectinata 876
pondula 877
percrassa 847
pcrpulchra 878
polyantha 878
pulclira 8501, 879
purpurata 880
ropc'iis 8381

rubida 881
rubra 882
sangm'noa 8381\ 8801
san.uniiiolc'iita 882
scand(>ns 838t
scprcgata 883
scrrata 884
silvaruin 884

var. biitt'hcri 878
tenuis 875t, 885
tctrafiona 801

tiprina 887, 887t

tomcntosa 886, 886t
tonicntulosa 886

—\ar, tulac 886

-var. tonicntulosa 886
var. tulae 886t

vittata 886
warsccwicziaua 845
w'cndlandiana 869
zcbrina 887

Corytholnma 983
warszowic/ii 986

Crantzia 793, 793t
—sect. Calauthus 896

sect. Macrochlamys 896
costaricensis 882
ichtliyoderma 796
tetragoua 801

CreuiospiMiua 785t, 888
conj^iiuens SS9t
hirsutissinia 888t
hirsutissinnun 888t
inaculatuni 889, 891t
sp. A 7851, 888t, 891

Cryploli)nia 935
hondcnsis 935t
rhynelioearpum 940

C>rtanthrmTuu 802
hirsutuni 802t

Cyrtodeira 918
chontalensis 920
cupreata 918t, 919

Dall)ergaria 838
ainpliata 844
consauguiuea 851
crassa 853
cruenta 854
darionensis 852
florida 859
kahlbreyeriaua 867
pectinata 876
perpulclira 878
plioenicea 838t
polyantha 878
silvaruin 884
vittata 886

Daltadenia 838
Daltrichantha 838
Diaslenui 891, 8961

bracteosuni 892
cristatuin 893
eggcrsiainnn 893
exiguum 893

—\ar. lilacinum 893

translucens 855, 857t

gracilis 790
hispidum 8911, 892
nnerantluun 892
raeeniifcra 893t
raceniiferuni 891t, 893
rupestre 893

scabrum 893t, 895
Diasteinella 891

iM-acteosa 891t, 892

Dic>-rta 789
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Candida 790
warszewicziana 789t

Dircaea 983
bulbosa 983t

Dolichodeira 983
tubiflora 983t

Drymonia 785t, 7981, 896, 903t, 905t, 965t
aciculata 898, 913t
alloplectoides 899, 911t
—var. vallicola 899

belizensis 906
bicolor 910
brcvipes 901, 902t
calcarata 896t
chiapensis 910
coccinea 896

J.

I

J.

!

conchocalyx 899t, 901
conacea 896t, 902
cristata 910
delphinioides 925
fla\ida 903
folsoniii 904
grandiflora 822
hansteiniana 896t
jacquinii 910
laiiceolata 905
inacrantlux 905, 908
iiiacrophylla 798t, 896t, 906
niaculata 910
marniorata 914
niortoniana 912
nuicronulosa 906
niultiflora 896t, 908
ochroleuca 906, 906t
parviflora 908
parvifolia 910, 912, 912t
pendula 896t
rosea 906
rubra 909
semicordata 9031
scrrulata 909
spcctabilis 910
stcnophylla 912
strigosa 896t
sulphurea 913
turrialvae 913t, 914
varicgata 915
warscewicziana 915
sp. A 915t, 917

Episcia 906t, 918, 920t, 955t, 959t, 983t
—sect. Paradryinonia 964

sect. Skiopliila 954
acaulis 920
chontalensis 920
cupreata 918t, 919
decurrens 965

fcndleriana 920

hispida 892

hookeri 832

inclinata 957

lanccolata 905

lilacina 920

lineata 968, 969t
panamensis 957
punctata 918t
Xourpusii 906t
reptans 918t, 920t

Eriphia 802

jamaiccnsis 802t
Erythranthus 896

coriaceous 896t
coriaceus 902

Eucolum 929
crassifolium 929t, 930

Eumolpe 789
finibriata 789t

Eusvnetra 838
bicolor 8381

Fiebrigia 929
digitaliflora 929t

Fiuibrolina 983
incarnata 983t

Flacourtiaceae 838t
Fritscliiantlia 929
Castcranthopsis 802

glal)ra 802t
hirsuta 810

Gasterantlius 923
acropodus 924, 925
allcuii 924, 924t
coralliniis 923

1

crispus 923t
dclpliinioides 925
drossleri 926
inibricans 927
panamensis 927, 928t
qin'tcnsis 923t
wendlandianus 928

Gesnera 947t, 948t, 983

elongata 948t
warszewiczii 986

Gesneria 983
-—sect. Corytlioloma 983

J.

I

longiflora 791
petiolaris 937
rhynchocarpa 940
seeniannii 937
spicata 937
stachydifolia 9831
tubiflora 939

Gesncriaceae 783, 784t, 803t, 897t, 904t,

906t, 911t, 959t, 961t, 972t, 976t, 984t
•subf. Cyrtandroidcae 7841
subf. Gesnerioideae 7841
tribe Gesnericae 9761"

Giesleria 935
Glossolonia 793

tctragona 793t, 801

Gloxinera 983

Gloxinia 895t, 929, 929t, 943

gynniostoiua 929t
heterophylla 930

hirsuta 929t
maculata 9I9t, 930
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pallidifloru 930
porennis 9291", 930, 930t
sua\'tH)lens 930
syl\'atica 929t
tn'cliantha 930
trichotoina 930

Gl>canthes 838
scandcns S38t

Cnthnickia 789
mimiiliflora 7891*

TTalphophyllum 923
crispum 923

1

Jlatschbacliia 951

ivitzii 95 It

IIcMiit/.ia 793
tigriiKi 793t

Ilippodaniia 987
insignis 987t

Hypoc>rta
—sect. Coilonantlic 830

crassifolia 832
gracilis 830t

Lsoloma 935, 935t
hirstituiu 935t
1 1londonse var. warszcwiczu
iucauum 937
pctiolare 937
rhynchocarpuni 910
secniannii 937
tuliifloniin 940

Koellikcria 932
argyrostibiiia 932t, 933

—var. oval i folia 933

940

crinoidcs 932t, 933, 979t
Kohlcria 892t, 935, 939t, 948t—sect. Moussonia 947

allenii 936t, 936
hogotensis 935t
lifrsnta 935t
hondensis 935t

937
lindenii 935t
longifolia \'ar. pcliolaris 937
saxicola 790
seniaiinii 937
sermlata 949
spicata 936t, 937
tiilnflora 9361, 939
warszewiczii 935t

Ligeria 983
speeiosa 9831'

Locheria 789
hirsuta 789t
peduiiculata 793

Logariaceac 83()t

Loplialiv 793
bicolor 793t

Lopliiu 793
l-)hoonicia 793t

Macrochlaiiijs 896
patrisii 896t

Mandiiola 929
nuilliflora 929t

Marssonia 951
priniulina 951t

Martynia perennis 929t, 930, 930t
Megapleilis 983

tubcrosa 983t
Monopyle 895t, 930t, 942, 945t

Icucantha 942t
macrocarpa 942t, 943

ar. isophylla 943t, 945t
niacroplnlla 943, 945t
maxonii 946, 947t
panamcnsis 947
pilosula 943
subdimidiata 942t

Moussonia 947, 95 If

anipla 948t, 949
deppeaiia 947t
elongata 947t
scrrulata 948t, 9491, 949

Napcanthus 9S1, 976t
apodciims 952
brasiliensis 951t
bullatus 952, 954t
ecnadon^nsis 954t
loretensis 954t
prnnulifolius 951t
prinnilinus 951t
reitzii 95lt
subcaidis 954t

Nautilocalyx 954
bracteatus 954t
colombianus 955
dressleri 956
liastatiis 954t
mclittifolius 954t
pananionsis 957t, 957
picttis 956t

Neniatanthus 794t, 903t
heterophyllus 845
hirtellus 794t

Neoinortonia 958
Yosvd 958t, 959

Niphaea 973t

Oerstcdina 961, 964t
[^la 961t, 962,

suffrutesccns 963
Orchidaceae 976t
Orthanthe 983

f>fiana 983t
Ortholoma 838

acuminatuin 838t
anisophyllnin 845
calotriclmin 849
dissiniile 855
illcpidum 865
incarnatniii 866
moorei 872
ocbroleiiciiiu 874
parvifloiuiii 875

964

1
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pendulum 877
sanguinolentiun 882

serratum 884
vestitum 845
wurscewiczianuiu 845

Parabeslcria 802

costaricensis 818
triflora 802t

Paradrynionia 785t, 964, 968t, 971t
ciliosa 964t
congesta 9641
decurrens 965, 968t
glabra 964t
hirta 967
lineata 968, 97()t

lurida 969t
metaniorphophylla 796t, 969
ommata 970
pediuicnlata 970
sp. A 971
sp. B 972t, 972

Pentadenia 838
angustata 844
aurantiaca 838t
nervosa 872
rubida 881

Phinaea 973
albiflora 974
albo-Iineata 973t
lacerata 974t, 974

Plectoponia 789
finibriatum 789t

Polythysania 896
parviflora 896t

Prionopleetus 794, 794t
cristatus 794t

Pseudobesleria 802

Pterygolonia 838
repens 838t

Rechsteineria 983, 984t
allagophylla 983t
incarnata 986
warszewiczii 986, 9861

Reldia 976
alternifolia 976t, 976
veraguensis 978

Rosanowia 983
conspicua 9831

Rufodorsia 9611, 979, 982t
intermedia 979
major 979t 980t, 980
minor 980t, 982

Rytidopliyllum

humboldtii 822
oerstedii 822

Saccoplcctus 896
strigosus 896t

Saintpaulia spp. 9841

Salisia 929
gloxiniaeflora 929t, 930
maculata 930

pallidiflora 930
suaveolens 930

Scheeria 789
mexieana 7891
panamensis 957

Sciadocalyx 935
warszewiezii 935t

Scobotheca 942
trianae 942t, 943

Seemannia 929, 929t
ternifolia 929t

Sinningia 983
aggregata 983t
allagophylla 983t
barbata 983t
conspicua 983t
hclleri 983t
hirsnta 983t
incarnata 983t, 984t, 984
speciosa 927t, 930t, 983t,
tubiflora 983t
warszewiczii 986
sp. 983

t

Skiophila 954
melittifolia 954t

Solcnophora 987
australis 987, 989t
calycosa 987t, 987
coccinea 987t
endlicheriana 987t
insignis 987t
puipusii 906t
toucana 987

Stenanthus 838
heterophyllus 838t
sanguinolcntus 882
serratus 884
squarrosus 882

Stenogastra 983
hirsnta 983t

St\gnanthe 838
nioesta 8381

Styrosinia 983
coccinea 9831

Tapeinotes 983
Tapina 983, 983t

barbata 983t
Trevirana 789

Candida 790
coccinea 789
scal)ra 895

Trichadenia 838, 838t
Trichantha 838

anisnphylla 845
calotricha 849
ccrropirrana 851
dissimilis 855
illei^ida 865
incarnata 866
nu'nor 838t
mira 871

moorei 872

984t
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ochrolcuca 874
piirvitlora 875
pendula 877

pulchra 879
sanguinolcnta 882
serrata 884

Trk'hoiliAinonia 9fi4

congcsta 964

1

Tulisma 983
vorticillata 983t

Tussaca 825t
Tussacia 825

iricdiichsthaliaiia 826
pulchella 828
nipcstris 825t
woodsoiiii 828

Tvdaea 935
picta 935t

Virc>a 838

sanguiiiolonta 83St

FAMILIES OF SPERMATOPHYTES IN

THE FLORA OF PANAMA

Families which have appeared in the Flora arc italic, followed by the

\'()hinie nuiuhers and pages on which thej' appeared.

Paut 2

1. Cycadaccac 30: 97-98. 1943.

2. Taxaceae 30: 98-99. 1943.

2A. Giwtarnw 57: 1-4. 1970.

3. Tifphaceae 30: 99. 1943.

3A. Pulainogctoiiaccac 30: 99. 1943;

62: 1-10. 1975.

3B. Najadacc-ae (iO: 1-5. 1973.

4. AlisttHUdccac ,30: 100-103. 1943.

5. Butomaceac 30: 10.3-104. 1943.

5A. llydwchaiilaccac 60; 7-15. 1973.

6. Triuridaccac 30: 104. 1943.

7. Gmmincac 30: 104-280. 1943.

8.

9.

10.

Ciiprraceac 30: 281-325.

Pdlnuic 30: 337-396. 1943.

1943.

396-403. 1943.

11. Aiaccae 31: 1-60. 1944.

12. Lcmnaccac 31: 60-62. 1944.

13. Matjacaceac 31: 62-63. 1944.

14. Xyridaoeae 31; 63-64. 1944.

15.

16.

17.

18.

65- 1944.

Rapcilcaccac 31: 71-72. 1944.

Bromchaccac 31: 73-137. 1944.

Commclinaccac 31: 138-151. 1944

19. FontcdcriMcac 31: 151-157. 1944.

Paut 3

20. Juncaceae 32: 1-2. 1945.

21. Uiaccac 32: 2-6. 1945.

22. Siiiilocdccac 32: 6-11. 1945.

23. Iltwmoduiaccac 32: 11-12. 1945

24. AmanjUidaccac 32: 12-25. 1945.

25. Vdloziaccac 32: 25-26. 1945.

26. Dioscomiccac 32: 26-33. 1945.

27. Iridaccac 32: 34-42. 1945.

28. Bunnanniaccac 32: 42-47. 1945.

29. Musaccac 32: 48-57. 1945.

30. Zingihcraccac 32: 57-73. 1945.

31. Cannaceae 32: 74-80. 1945.

32. Maranfaceac 32: 81-104. 1945.

33. Orchidaccac 33: 1-140, 315-404. 1946;

36: 1-245. 1949.

Pa»t 4

34. Tipcraccae 37: 1-120. 1950.

35. Chhmmthaccae 47: 81-83. 1960.

36. Lacistcmataccae 47: 84-87. 1960.

37. Scdicaccae 47: 87. 1960; 65: 1-4. 1978
38. Mijricaceae 47: 88-89. 1960.

39. Jtighimhiceae 47: 90-92. 1960.

40. Cunjlaccae 47: 93-94. 1960.

41. Fagaccae 47: 95-104. 1960.

42. Uhuaccae 47: 105-113. 1960.

43. Moraccae 47: 114-178. 1960.

44. Urticaceae 47: 179-198. 1960.

45. Piotcaccae 47: 199-205. 1960.

46. Lomnthaccae 47: 263-390. 1960.

47. Opihaccac Al : 291-292. 1960.

48. Olacaceae 47: 293-302. 1960.

49. Bcdanophoraccac 47: 303-308. 1960.

50. Aristolochiaceac 47: 309-323. 1960.

50A. Rafflcsiaccac 60: 17-21. 1973.
51. Pohjgonaceac 47: 323-359. 1960.

52. Chcnopodiaccae 48: 1-6. 1961.

53. AnHimnthacvue 48: 6-50. 1961.

54. Nijctaginaccae 48: 51-65. 1961.

55. Batidaccac 63: 385-388. 1976.

56. Phytohwcaceae 48: 66-79. 1961.

57. Aizoaccae 48: 80-85. 1961.

58. Portuldcdceae 48: 8.5-89. 1961.

59. CdnjophyUdccae 48: 90-106. 1961.

60. NyiupJiacdccae 49: 137-143. 1962.

61.

62.

Ceratophyllaeet

Rdiiuucidaceac 49: 144-153. 1962.

63. Bcrhviiddceue 49: 1,54-156. 1962.

64. Mcui.spcrinaceac 49: 157-172. 1962.

65. Mdgnolidceae 49: 17,3-176. 1962.

66. Wiutciaceae 49: 177-178. 1962.
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FAMILIES OF SPERMATOFHYTES IN

THE FLORA OF PANAMA (cont.)

67. Annonaceae 49: 179-213. 1962.

68. Mymticaceae 49: 214-225. 1962.

69. Monimiaceae 49: 225-249. 1962.

Part 5

70. Latnaccac 35: 1-68. 1948.

71. llernandiaceae 35: 68-71. 1948.

72. Papaveraceae 35: 71-75. 1948.

73. Capparidaceac 35: 75-99. 1948.

74. Crucifeme 35: 99-106. 1948.

75. Resedaceae 37: 121. 1950.

76. Moringaceae 37: 121. 1950.

76A. Droscraceae 63: 389-392. 1976.

77. CrassuJaceae 37: 121-124. 1950.

78. Podostemonaccae 37: 124-137. 1950.

79. Saxifragaceae 37: 137-145.

80. Cunoniaceae 37: 145-147.

1950.

1950.

80A. Brunelliaceae 62: 11-14. 1975.

81. Ro.saceae 37: 147-178. 1950.

82. Connaiaceae 37: 178-183. 1950.

83. Lcgutnhiosac siibfain. Mimosoidcac
37: 184-314. 1950.

siibfam. CacmJpinoidcae 38: 1-94.

1951.

siibfam. Papilionoideae, in part 52:

1-54. 1965.

Part 6

84. Oxalidaceae

85. Geraniuceae 54: 201-205. 1967.

86. Tiopacolaceae 62: 15-20. 1975.

87. Erythroxylaceac 62: 21-33. 1975.

87A. Htimiriaceae 62: 35-44. 1975.

88. Zijgopliijllaccae 56: 1-7. 1969.

89. Rutacoae
90. Simaroidjaceae 60: 23-39. 1973.

91. Burseraceae 57: 5-27. 1970.

92. Meliaceae 52: 5.5-79. 1965.

93. Malpighiaceae

94. Trigoniaceae 54: 207-210. 1967.

95. Vochysiaceae 54: 1-7. 1967.

96. Polygahiceae 56: 9-28. 1969.

96A. Dichapetalaceae 54: 9-12. 1967.

97. Euphorbiaceae 54: 211-350. 1967.

98. Callitrichaceac

99. 5-8. 1978.

100. Coriariaceae 54: 13-15. 1967.

101. Anacaidiaceae 54: 351-379. 1967.

lOlA. Cyrillaccae 54: 17-19. 1967.

102.

103.

Aquifoliaceae 54: 381-387.

Celastraceae 62: 45-56. 1975.

1967.

104. Ilippocrateaceae 52: 81-98. 1965.

105. Staphylcaceac 63: 393-397. 1976.

106. Icacinaccae 63: 399-418. 1976.

107. Hippocastanaccac 62: 57-60. 1975.

108. Sopindaceae 63: 419-540. 1976.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

Sabiaceae

Bahaminaccae 54: 21 21. 1967.

Rhamnaccae 58: 267-283. 1971.

Vitaceae 55: 81-92. 1968.

Elaeocarpaceae 52: 487-495. 1965.

Tiliaccac 51: 1-35. 1964.

Malvaceae 52: 497-578. 1965.

Bombacaceac 51: 37-68. 1964.

Stcrctdiaccae 51: 69-107. 1964.

Dilleniaceae 52: 579-598. 1965.

Ochnaceae 54: 25-40. 1967.

120. Caryocaraceae 63: 541-546. 1976.

121. Marcgraviaccae 57: 29-50. 1970.

i21A. Quiinaceae

122. Thcaceae 54: 41-56. 1967.

123. Guttiferae

123A. Uypericaceae 65: 9-26. 1978.

124. Cistaceae

125. Bixaceae 54: 57-59. 1967.

126. Cochhspermaceac 54: 61-64. 1967
127. Violaceac 54: 65-84. 1967.

128. I'lacouriiaceae 55: 93-144. 1968.

129. Tumemccac 54: 85-94. 1967.

Part 7

130. Passifloraccae 45: 1-22. 1958.

131. Caricaceae 45: 22-31. 1958.

132. Loasaccae 45: 32-40. 1958.

133. Begoniaceae 45: 41-67. 1958.

134. Cactaceae 45: 68-91. 1958.

135. Thymchcaceae 45: 93-97. 1958.

136. Ltjthraccae 45: 97-115. 1958.

137. Lecythidaceae 45: 115-136. 1958.

138. Rhizophoraceae 45: 136-142. 1958.

139. Combretaceae 45: 143-164. 1958.

140. Myrtaccae 45: 165-201. 1958.

141. Mclastomataceae 45: 203-304. 1958.

142. Onagraccac 46: 195-221. 1959.

143. Ualoragaceae 46: 221-223. 1959.

144. Araliaccae 46: 223-242. 1959.

145. UmbelUfciac 46: 242-254. 1959.

146. Comaceac 46: 254-256. 1959.

Part 8

147. Clcthraceac 54: 389-392. 1967.

148. Pyrolaceae—included in Ericaceae.
149. Ericaceae 65: 27-154. 1978.

150. Myminaceae 58: 285-353. 1971.

151. Theophiastaceae
152.

153.

154.

155.

Primulaccae 57: 51-54. 1970.

Plumbaginaccae 57: 55-58. 1970.

Sapotaccac 55: 145-169. 1968.

Ebenaccae 65: 145-154. 1978.

156. Styiacaceae

157. Symplocaceae 63: 547-552. 1976.

158. Okaceae 63: 553-564. 1976.
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159.

162.

163.

Loj^auiarcac 54: 393—413. 1967.

160. Gvntiamiccac 62: 61-101. 1975.

161. Mcmjanthaccae 56: 29-32. 1969.

Apoctjnaccac 57: 59-130. 1970.

Asch'piadaccac 62: 103-156. 1975.

Paht 9

161. Convohulaccae 62: 157-224. 1975.

165. Polcnioniarcae 58: 355-361. 1971.

Ififi. HtjdwphtjUaccac 54: 415-418. 1967

167. Bimiginaccae 56: 33-69. 1969.

168. Vcrhcnaccac 60: 41-148. 1973.

168A. Aviccnniaccac 60: 149-154. 1973.

169. Lahiatae 56: 71-111. 1969.

170. Solanaceae 60: 573-780. 1973.

171. Scroplmlariaceae

172. Bignoniaceae 60: 781-977. 1973.

173. Pedaliaccae

174. Owhanchaccae 57: 131-134. 1970.

175. Gesncriaccae 65: 783-990. 1979.

176. Lentibulariaccae 63: 565-580. 1976
177. Acanthaceae 65: 155-283. 1978.

178. rlauta</maccac 58: 363-369. 1971.

179. Ruhiaccae

180. Caprifoliaceae 60: 155-167. 1973.

181. VaJcriatmceae 63: 581-592. 1976.

182. Cucurhilaceae 65: 28.5-366. 1978.

183. Cumpuniilaceae 63: 593-655. 1976.

184. Compositac 62: 835-1322. 1975.

The previous Ls.sue of tlie ANNALS of tlie Missouri Botanical Garden, Vol. 65

No. 2, pp. 367-781 was published on 1 February 1979.
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SYSTEMATIC ANATOMY AND PHYTOGENY OF
MEXICAN COLUMNAR CACTP

AivrnuH C. Gibson- and Karl E. Horak-

Ahstract

Stem transections of 64 arborescent and fruticose species of columnar cacti were studied

to evaluate present systematic treatments of Mexican taxa. Species examined included not

only most Mexican taxa, primarily of tribe Pachycereeae, but also related and unrelated taxa

from the West Indies and Central and South America. A review of stem biochemical literature

on Mexican colunmar cacti showed that triterpenes and alkaloids are mutually exclusive,

except in Lophoccreus. In taxa with abundant stem triterx^enes all species of Stenoccrcus

have silica bodies in the skin, w^hercas species of Escontria, Myrtillocacttis, and Polaskia lack

silica bodies. In species which have alkaloids, crystals are generally lacking, but in species

closely related to alkaloid-bearing taxa the skin contains abundant calcium oxalate crystals in

an unusual pattern. When these and other data on vegetative and reproductive morphology

of Pachycereeae are used, two subtribes, Pachycereinae and Stenocereinae, can be clearly

defined. Pachycereinae includes taxa that lack funicular pigment cells at anthesis but have

either abundant alkaloids or calcium oxalate crystals in the skin, w^hereas Stenoccreinae in-

cludes taxa that ha\'e al>undant triterpenes and funicular pigment cells at anthesis, many
which also ha\'e silica bodies. Five new combinations are proposed for Mexican species that

were assigned to Ilcliahravoa, and Machacrocereus and Ratlihunia, wliich are submerged into

Polcuikia and Stenoccrcus, respectixcly. Based on a proposed phylogeny of Pach>cereeae,

e\'olutionary trends of vegetative and reproducti\e features are analyzed. Tlie prol^able center

of early radiation of Pachycereeae is southern Mexico, and geographical isolation has ap-

parently encouraged allopatric speciation of numerous phylads. The assemblage of columnar

cacti in the Sonoran Desert is composed of higlily specialized species of at least se\'en distinct

phylads, and species are closel>' related to southern forms and not to sympatric species.

^ Some materials for this study were collected on trips for National Science Foundation

Grant GB-37664. In additiou, materials were also generously contributed from the Huntington

Botanical Gardens, San Marino, California; the Boyce Thompson Southwestern Arboretum,

Superior, Arizona; Papago Desert Park, Tempe, Arizona; Mr. Alan Blackburn, Dr. William

Heed, Mr. Lyle McGill, Dr. Thomas Starmer, Dr. Richard Wiedhof, Mr. Richard Williams,

and Mr. Alan Zimmerman. The authors are indebted to Drs. William Heed, Henry Kireher,

and Reid Moran for their \aluable assistance in the preparation of certain sections of the

manuscript and to Dr. Thomas Starmer who contril)uted nuich valuable assistance in pro-

gramming the computer analysis for this study.

"Department of Ecology and Evolutionary Biology, University of Arizona, Tucson, Arizona

85721.
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Nearly all species of columnar cacti have at some time been classified in the

compreliensive genus Cereus Miller. Ilowexer, since Britton & Rose ( 19095

1920, 1922), who subdivided Cereus into numerous small genera and separated

some taxa at the subtribal level, most taxonomic monographs of Cactaceac have

treated Cereus (s. I) as a form genus. Generic summaries by Bravo (1937),

Hunt (1967), and Marshall & Bock (1941) followed the moderate generic con-

cept of Britton and Rose with some modifications, but none expanded very mucli

the subtribal and tribal classification of the columnar taxa. On the other hand,

major liberalized classification systems (Backeberg, 1958; Buxbaum, 1958a,

1961, 1962b, 1964-1965, 1968b; Bravo, 1962-1963, after Buxbaum) emphasized

the diilerences l)etween species groups at the generic level and completely

rearranged the columnar cacti into as many as eight tribes, all of which are

ultimately derived from columnar forms in northern South America and the \\'est

Indies that appear to have the prinn'tive features for subfamily Cactoideae.

According to all of these authors, Cereus (s, s.) is a Scmth American gemis found

east of the Andean Cordillera. The most conservativ^e approach has been used

by Benson (1969a, 1969b, 1970), but only cacti occurring in the United States

were treated. Bt^nson (1969a) recognized that Cereus (s. 1.) is artificial but

continued to use the taxon until relationships of the subdivision were better

understood.

Even though investigators cannot agree on the nomenclature, classification,

and phylogeny of Mexican columnar cacti, all agree that these are autochthonous

species. Tlicre are about 80 species of arborescent, fruticose, suffrutescent, and

procumbent forms, excluding the epiphytes but including several naturally

occurring interspecific hybrids. Most species and all but three Britton and Rose

gentMa are found only in North AnuMica. Moreover, half of the Mexican species

ranging beyond Mexico extend no more than 500 kilometers beyond the border.

The genus Acanthocereus is widely distributed along the coast of the Culf

of Mexico and occurs in the West Indies and coastal northern South America.

Cephalocereus, a genus with numerous unresolved taxonomic problems, is wide-

ranging from Mexico and Florida to Brazil; North and Scmth American taxa arc

sometimes treated as separate lines or even several genera (Backeberg, 1960).

Species of Leniaireoeereus (sensu Brittcm and Rose) outside of Mexico occur in

Central America, the West Indies, coastal Venezuela and Colombia, and the

western foothills of tlie Andes to Peru. Lcmuireoeereus griseus (Haw.) Britt. &
Rose, the only species of the genus shared between North and South America,

is native to VcMiezuela and its adjacent islands and is probably not a native of

Mexico. Patterns of very high endemism in Mexico can also be seen in subfamily

Opuntioideae and in tn1)e Cacteae of Cactoideae. Clearly, the cactus flora of

Mexico has evoKed relatively independently of the cactus floras of both South

America and the West Indies; therefore, Mexico is a reasonable unit for investi-

tion as a secondary center of radiation.

In general, systeniatic botanists have good reasons to be suspicious of and

disappointed with prcNitms taxonomic or putatively phylogenetic treatments of

columnar cacti. Cross niorphological features of stems, flowers, and fruits and

characteristics of growth forms and habits have jnoxed by themselves to be
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unreliable indicators of relationships within Cactoideae, in which repeated

morphological convergence has occurred. Moreover, characteristics that are

used to separate species and genera of cacti often appear minor, based mostly

on subjective dogma of each author. Unfortunately, the absolute crossability

criterion of the "biological species" is difficult to employ not only because these

are long-lived perennials that may not flower for many years, but also because

interspecific and intergeneric (infratribal) hybrids occur in cacti, even in nature,

probably because morphological and genetic isolating mechanisms are poorly

developed and pollinating agents are generally not species specific. In addition,

nearly all species of columnar cacti so far analyzed are diploids, 2n = 22 (see

Leuenberger, 1976; Matuda, 1958; Pinkava et ah, 1977; Pinkava & McLeod,

1971), thus ruling out the use of cytogenetic information in systematics. System-

atic problems have been complicated by a plethora of specific and generic

names, often proposed from insufficient materials and lacking adequate justifi-

cations for the erection of new taxa. Many of these new names have been

incorporated quickly into cactus literature without much critical review. Few
species have ever been studied on a population-by-population basis. Finally,

systematic anatomy, which has been highly useful in unraveling the taxonomy

of other families, has not been carried out with much intensity within Cactaceae.

The only current putatively phylogenetic system of classification that clearly

discusses relationships of extant columnar genera is that of Buxbaum (1958a),

which has undergone numerous revisions (Buxbaum, 1961, 1962b, 1968b, 1975c).

According to the latest revision, tribe Pachycereeae includes nearly all large,

nonepiphytic columnar cacti of Mexico, plus other species of these genera found

elsewhere. Excluded from Pachycereeae are Acanthocereus^ Nijctocereus^ Penio-

cereus, and the epiphytic taxa, assigned by Buxbaum to Hylocereeae, and

Bergerocactus and Wilcoxia, assigned to Echinocereeae. Buxbaum now has

designated four subtribes, Myrtillocactinae, Pachycereinae, Pterocereinae, and

Stenocereinae (once Stenocereinae and Cephalocereinae), within Pachycereeae,

and he has chosen Pterocereinae, consisting of Pterocereus and Escontria of

southern Mexico and Guatemala, to represent the primitive subtribe and

Stenocereus stellatus (Pfeiff.) Riccob. to represent the primitive condition for

the other derived subtribes. To date, authors have neither seriously challenged

his views on primitiveness, wliich are the bases for the subtribes, nor carefully

studied the membership of each subtribe.

Anatomical descriptions of Mexican columnar cacti are uncommon in the

literature. Vegetative anatomy of a small number of unspecified species was

described in the familial review of Metcalfe & Chalk (1950), and tlie study of

Preston (1901) included the stem structure of Carnegiea gigantea (Engelm.)

Britt. & Rose. Ergastic substances in some species have been described

(Reichert, 1913; Metcalfe & Chalk, 1950). The most comprehensive study to

date was done on wood anatomy (Gibson, 1973), using a comparative approach

to demonstrate that quantitative and qualitative features of secondary xylem

are convergent within Caetoideae, the changes being correlated with differences

and similarities in growth form and habit, size, and degree of succulence. How-

ever, the classification system used was somewhat artificial for colmnnar forms;
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tlierefore, comparisons between species witliin North America were not as

convincing as between clearly unrelated species of North and South America.

Numerous low magnification drawings and photographs of flowers, fruits, and

seeds, either whole or in longisection, of Mexican columnar cacti have been

published, but the anatomy of these structures is poorly known. Buxbaiim

(1962c, 1963b, 1963d, 1967, 1968b, 1969) has observed that fruit pulp color in

some species of Mexican columnar cacti is produced within much enlarged,

idioblastic pigment cells of the funicular epidermis, the so-called "pearl cells,''

whereas other species do not have tliis feature because the fruit matures dry,

the pulp is not colored red, or the color is produced from or within tlie fruit wall.

Buxbaum has assigned all cacti with these funicular pigment cells to tribe

Pachycereeae and indicates by his phylogeny (196Sb) that the character occurs

in all subtribes.

Descriptions of pollen grains have been included in floristic pollen surveys

(Martin & Drew, 1969, 1970) and a recent monograph on cactus pollen (Leuen-

berger, 1976) that reviews all cactus pollen literatm-e. Leuenberger has con-

cluded that most columnar cacti liave a similar type of pollen grain, but for each

tribe (after Buxbaum) one finds a specific range of exine features.

Because some cacti have been identified as medicinal i^lants, many species

of Mexican columnar cacti have been biochemically investigated. Based on

extensive studies of triterpenoid saponins, Djcrassi (1957) was able to conclude

that about 20 naturally occurring triterpenes, most of them new compounds,

are present in stem tissues of columnar cacti. Especially Escontria, Lemmreo-

cereus^ Machuerocereus^ Myrtillocactus^ and Lophocereus schottii ( Engelm.

)

Britt. & Rose have sufficient amounts of stem triterpenes to isolate and character-

ize the compovmds. Djcrassi noted tliat species possessing triterpenes generally

lack alkaloids. Consequently, he suggested that presence of certain triterpenes

may be useful in systematic studies. His suggestions and observations were

used by Bravo & Cox (1958) and Bux])auin (1962c, 1963d, 1967) to argue that

MyrtiUocactiis, Polaskia, and Ileliahravoa are closely related, and Buxbaum

(1968b, 1969) has used these data to place Machuerocereus into tribe Pachy-

cereeae, which includes all species with copious amounts of triterpenes. However,

no worker lias yet analyzed Djerassi's findings in an attempt to clarify phyletic

lines within the tribe. MoreoN-cr, taxonomists have not properly explained the

systematic distribution of unusual alkaloids and steroids in some species of

columnar cacti (Agurell, 1969; Agurell et al., 1971) that lack triterpenes.

Our piupose here is to report the previously unstudied anatomical divxM'sity

of the columnar cacti of Mexico, especially structures of stems, and to e\^aluate

the similarities and differences of these structures with respect to data assembled

from all sources to determine, if possible, the phyletic position of these taxa. An
accurate phylogenetic picture is needed to change the nomenclature of these

species. Knowledge of phyletic lines is essential for the study of the origin of

physiological adaptations of cacti and to analyze the host preferences exhibited

by cactophilic species of Drosophihi^ which feed on yeasts growing in rotting

colunmar forms.
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Matehials and Methods

A summary of the species examined in this study is provided at the end of

this section^ inchiding authorities^ approximate distributions^ and, wherever

available, vouchered herbarium specimens in the herbarium of the University

of Arizona or Rancho Santa Ana Botanic Garden, Claremont, California. For

this study the cohmmar cacti were defined as those species with cylindric,

ribbed stems that are at least 15 times longer than they arc wide. Epiphytic

species were excluded because these must be studied as a unit from a wider

geographic region. Moreover, adequate materials of Morangaija^ Neoevansia,

Peniocereus, and WiJcoxia, mostly suffrutescent forms, were not available, and a

separate study should be devoted to these genera, as well as Echinocereus and

Bergerocactus^ to clarify phylogenetic relationships. Most Mexican species have

been assigned by Buxbaum to tribe Pachycerceae, and basionyms and most

commonly used synonymy are cited not only for si^ecies studied but also for

other Mexican species (with asterisk).^ Five new nomenclatm*al combinations

are used throughout the text, where justifications are provided, to minimize

confusion to the reader. Other than the epiphytic and suffrutescent forms,

Acanthocereus and Ntjctocereiis of tribe llylocereeae and Bergerocactus pre-

sumably of tribe Echinocereeae are the only other bona fide columnar cacti

endemic to Mexico. Representatives of other tribes were investigated anatomically

to determine whether features used in the systematics of tribe Pachycerceae

occur in any unrelated columnar cacti. The reader should refer to Backeberg

(1959, 1960) and Bravo (1937) for illustrations and general morphological de-

scriptions of the columnar cacti.

Samples were obtained from mature field specimens and from cultivated

plants, mostly \egetatively propagated from wild-collected plants. In most

cases only one or two samples were available for study of each species.

Materials were liquid preserved in formalin-acetic acid-alcohol fixative

(Johansen, 1940). Outer stem samples of ribs and valleys with spines removed

were taken from healthy shoot tips just above the level of early periderm forma-

tion, so that late-developing features would not be missed. Standard paraffin

methods were used to prepare microscope slides, and the thickness of sections

varied with the nature of the material. Features of the hypodermis and presence

of crystals and mucilage often interfered with proper embedding and sectioning.

Sections were stained with safranin and fast green. Microslides were also

prepared from unembeddcd materials of the outer stem of young and old portions

to compare with embedded materials and of the vascular cylinder and pith to

observe phloem sclerenchyma and pith features. Care was taken to examine

fascicular regions with secondary growth because primary phloem fibers often

begin to differentiate only after secondary growth has begun in cacti. Freehand

sections were made to study fruit walls, but ovules, funiculi, and stamens were

mounted in Iloyer's medium (Beeks, 1955), which served as a combined mount-

ing medium and clearing agent.

This study was designed to use qualitative, rather than quantitative, anatom-

8 This list will be more correct when Cephalocereus is carefully luonographed.
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ical comparisons because safficient numbers of field collections of eacli species

could not l}e made to do adequate statistical analysers. In a study on cactus

anatomy Conde (1975) has already shown that the dimensions of epidermal

and cortical structures may be exceedingly variable within a species; however,

qualitative features arc relatively constant. None of the features used in this

study showed marked qualitative differences for the same species between wild

and cultivated specimens.

Obscr\ations on ergastic substances were made with tlie aid of polarized

light. Starch grains were easily distinguishable, and specific microchcmical tests

for starch with potassium iodide-iodine (IKI, Johansen, 1940) were used only

in special circumstances. Birefring(Mit crystals were assumed to be composed
of calcium oxalate or possibly calcium malate (Bailey, 1964). Microchcmical

tests were made of anisotropic bodies found in the collenchymatous hypodermis

and epidermis of certain species to determine if they w^ere silica bodies. Tests

g for 1^
i-5

affixed to microslides in four different solutions: concentrated liydrochloric,

nitric, and hydrofluoric acids and dilute sodium hydroxide. These bodies were

tentatively identified as silica because they dissohed only in hydrofluoric acid.

Data from the literature on cactus morphology and biochemistry were com-

bined with numerous new anatomical observations on stems and reproductive

structures to construct a phylogeny that reflects the similarities and differences

of Pachycereeae. Data on 69 variables were entered on computer cards for

species of Paehycereeae studied, and 60 were used in the BC-TRY key-cluster

analysis system (Tryon & Bailey, 1970), available in the University of Arizona

computer center, to check the validity of the phylogeny devised by personal

analysis. The agreement was very close in expressing the composition and
positions of subtribes and smaller phylads. A list of the variables and scoring

procedures is too long to be published here but will be provided to intcrestec

readers upon request.

TiUHE PACHYCEREEAE Biixh.

Backchcr^ia niilitahs (Aiulol) Bravo ex Sanchez Mejorada.* Ccrcus ]nilitans Aiulot, Rev.
Hort. 2: 307. 1845. West central Mexico.

Canw^ira f^if^nntra (Engelni.) Rritt. & Rose. Ccrcus giganfcus Engelm. in Emory, Notes
\filit. Reconn. 159. 1S18. Sonoran Desert. Gibson 3233 (ARIZ).

Ccphahccrcus densis (Wel)er) Britt. & Rose. Vihccrcus alcnsis Weber in Cossel., Bnll. Mtis.

Hist. Nat. (Paris) 11: 508. 1905. Syn. nlosoccrcus alcnsis (Wel)er) Byles & Rowl. Sinaloa
to Jalisco, \[exico. Gihsou 3218 (ARIZ). May include Pilosoccrctis picrrcronis (Backeb.)
Byles & Rowl. of Gnerrero.

Ccphahccrcus apiciccphalium Daws.,* Allan ITaneoelc Found. Publ. Occas. Pap. 1: 10. 1918.
S}n. Ncodawsonia ainciccphalium (Daws.) Backeb. Oaxaca, Mexico.

Ccphahccrcus chrtjsacanthus (Weber) Britt. & Rose. Vihccrcus chrjjsacanihus Weber in K.
Sebum., Cesaintb. Kakt. 1: 78. 1897. Syn. Pihsoccrcus chrt/sacanthus (WcIkt) Byles
& Rowl. Southern Mexico. Cihson 31SS (ARIZ).

Ccphahccrcus collinsii Biitt. & Rose,* Cactaceae 4: 269. 1923. Syn. Pihcerais collinsii

(Britt. & Rose) Kiuitli and Pihsoccrcus collinsii (Britt. & Rose) Byles & Rowl. Oaxaca,
Mexico.

Ccphahccrcus cowctcs { Scheidweil. ) Britt. & Rose.* Ccrcus comctcs Scheidweil., AIIr.

Carten/eituuj^ 8: 399. 1840. Syn. Piloccrcus comctcs (ScluMdweil). Knutb and Pihso-
ccrcus comctes (Scheidweil.) Byles & Rowd. San Luis Potosi, Mexico.

Ccphahccrcus ^aumcri Britt. & Rose,* Cactaceae 2: 47. 1920. Syn. Piloccrcus gaumeri (Britt.
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& Rose) Knuth and Pilosocereus gaumeri (Britt. & l^ose) Backeb. Yucatan Peninsula,

Mexico.

Ccphaloccrcus hoppenstedtii (Weber) K. Schum. Piloccreus hoppenstcdtii Weber, Cact.

Pfersdorff. 1864. Syn. llascltonia cohimna-lrajani (Karw. ) Backeb. Pucbia and Oaxaca,

Mexico. Gibson 2332 (RSA; dead seedling).

Ccphalocereiis leucocephalus (Poselg. ) Britt. & Rose. Piloccreus IcucocephaJus Poselg., Allg.

Gartenzeitung 21: 126. 1853. Syn. Pilosocereus leucocephahis (Poselg.) Byles & Rovvl.

Sonora to Oaxaca, Mexico. Gibson 3206 (ARIZ).
Cephalocercus nizandcnsis (Bravo & MacDoug.) Buxb.* Neodawsonia nizatidensis Bravo

& MacDoug., Anales Inst. Biol. Univ. Nac. Mexico 29: 82. 1958. Oaxaca, Mexico.

Cephalocercus nobilis (Haw.) Britt. & Rose. Cereus nobilis Haw., Syn. PI. Succ. 179. 1812,

Syn. Pilosocereus nobilis (Haw.) Byles & Rowl. Lesser Antiles. Gibson 3207 (ARIZ).
Cephalocercus palmeri Rose,* Contr. U.S. Natl. Herb. 12: 418, 1909. Syn. Piloccreus pahneri

(Rose) Knuth and Pilosocereus palmeri (Rose) Byles & Rowl. Taniaulipas and San Luis

Potosi, Mexico.

Cephalocercus purpusii Britt. & Rose,* Cactaceae 2: 56. 1920. Syn. Piloccreus purpusii (Britt.

& Rose) Knuth and Pilosocereus purpusii (Britt. & Rose) Byles & Ro\\l. Sonora to

Michoacan, Mexico.

Cephalocercus rotjenii (L.) Britt. & Rose. Cactus rotjenii L., sp. pi., ed. 1. 467. 1753. Pilo-

cereus rotjenii L., Illustr. Hort, 11 (Misc.): 74. 1864. Syn. Pilosocereus rotjenii (L.)

Byles & Rowl. West Indies. Ilecd s. n.

Cephalocercus I'usseliantis (Otto) Rose. Ceretis russeliantis Otto in Sahn-Dyck, Cact. Hort.

Dyck. 1849: 201. 1850. Syn. Piloccreus russelianus (Otto) Rumpl. and Subpiloccrcus

russelianus (Otto) Backeb. Venezuela and Colombia. Gibson 322H (ARIZ). Placement
of this species in Cephalocercus is tentative.

CepJialocereus sartorianus Rose,* Contr. U.S. Natl. Herb. 12: 419. 1909. Syn. Piloccreus

sartorianus ( Rose) Berg, and Pilosocereus sailoranus ( Rose) Byles & Rowl. Veracruz,

Mexico.

Cephalocercus senilis (Haw.) Pfeiff. Cereus senilis Haw., Phil. Mag. 63: 31, 1824. Syn.

Piloccreus senilis (Haw.) Lem. Hidalgo and Cuanajnato, Mexico. Gibson s.n. (seedling).

Cephalocercus fotolapensis ( Bra\'o & MacDoug. ) Buxb. Neodatcsonia totolapensis Bravo
& MacDoug., Anales Inst. Biol. Univ. Nac. Mexico 29: 74. 1958. Oaxaca, Mexico.

Gibson 3234 (ARIZ).

Escontria chiotilla (Weber) Rose. Cereus chiotilla Weber in K. Schum., Gesanitb. Kakt. 83.

1897. Puebla, Mexico, but also widely culti\ated and escaped. Gibson 2356 (RSA),

3181 (ARIZ).

Lophocereus gatesii M. E. Jones, Cact. Succ. J. 5: 546. 1934. Southern Baja California,

Mexico. McGill s. ti.

Lophocereus schottii (Engelni.) Britt. & Rose. Cereus schoftii Engelm., Proc. Amer. Acad.

Arts 3: 288. 1856. Syn. Piloceretts schoftii (Engelm.) Lem. Sonoran Desert. Gibson 3195
(ARIZ); Heed s. n.

Mitrocereus fulviceps (Weber) Backeb. ex Bravo. Piloccreus fulviceps Weber in K, Schum.,

Gesamtb. Kakt. 476. 1897. Syn. Pachtjccrcus chnjsoniallus (Lem.) Britt. & Rose and
Pseudomitroccreus fulviceps ( Weber ) Bra\'o & Buxb. Puel)la, Mexico. Gibson 2531

(RSA).
Mijrtillocactus cochal (Ore.) Britt. & Rose. Cereus cochal Ore, West. Amer. Sci. 6; 29. 1889.

Baja California, Mexico. Gibson 3178 (ARIZ).

Mtjrtillocactus geometrizans ( Nhut.) Cons. Cereus geo)netrizans Mart, in Pfeiff., Enum.
Cact. 90. 1837. Central Mexico from San Luis Potosi to Oaxaca. Gibson 3176 (ARIZ).

Mijrtillocactus scluiickii (Purp.) Britt. & Rose. Cereus schcnckii Purp., Monatsschr. Kakteenk.

19: 38. 1909. Puebla and Oaxaca, Mexico. Gibson 3186 (ARIZ).

Neobuxbauiuia euphorhioides (Haw. ) Buxb.* Cereus cuphorbioidcs Haw., Suppl. Pi. Succ.

75. 1819. Syn. Carnegica cuphorbioidcs (Haw.) Backeb., Cephalocercus enphorbioides

(Haw.) Britt. & Rose, Piloccreus euphorhioides (Haw.) Rumpl., and Rookshtja euphor-

hioides (Haw.) Backeb. Veracruz and Taniaulipas, Mexico.

Neobuxbaumia rnacrocephala (Weber) Daws.* Ceplialoccreiis macrocephalus Welder in K.

Schum., Gesamtb. Kakt. 197. 1897. S>ii. Pachtjccrcus ruficcps (Weber) Britt. & Rose

and Piloccreus macrocephalus Weber. Puebla, Mexico.

Neobuxbaumia mezcalacnsis (Bravo) Backeb.* Cephalocercus mezcalaensis Bravo, Anales

Inst. Biol. Univ. Nac. Mexico 3: 379. 1932. Syn. Piloccreus mezcalacnsis (Bravo) Marsh.

Puebla, Mexico. One cannot tell from descriptions whether N. mtdtiareolata (Daws.)
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Bravo, Schcinv. & Sanchez Mejorada l)(^l()ngs in N. mczralactisis. Ironically, an analysis

of the gemis Ncohuxhaumia by Schcinvar & Bravo (1973), a year after N. m\illiarcol<ita

was named, did not discnss this presumed species.

Ncohuxhaumia pohjhpha (DC.) Backeb. Ccrcus polylophus DC, Mem. Mus. Hist. Nat. 17;

115. 1828. Syn. Ccphaloccrcus pohjlophus (DC.) Britt & Rose and Piloccrcus polylophiis

(DC.) Sahn-Dyck. Hidalgo and Qucrctaro, Mexico. Gihwu s. n. (young plant).

Ncohuxhaumia scoparia (Toselg. ) Backeb.* Piloccrcus scoparius Poselg., Allg. Gartenzeitung

21: 216. 1853. Syn. Ccphaloccrcus scoparius (Poselg.) Britt. & Rose. Veracruz and

Oaxaca, Mexico.

Ncohuxhaumia tctctzo (Weber) Backeb. Piloccrcus tetetzo Weber, Ilort. Paris Engelmann.
1864. Syn. Ccphaloccrcus tctctzo ( Weber ) Bi a\o and Pachijccrcus tctctzo ( Weber

)

Ochoterena. Puebhi and Oaxaca, Mexico. Gihson 3237 (ARIZ).

Pachijccrcus grandis Rose,* Contr. U.S. Natl. Herb. 12: 421. 1909. Central Mexico.

Pachijccrcus holllanus (Weber) Bnxb. Ccrcus hoUianus Weber in Coult., Contr. U.S. Natl.

Herb. 4: 411. 1896. Syn. Lcmaircorcrcus holJiauus (Weber) Britt, & Rose. Puebla,

Mexico. Gihson 319S (ARIZ).
Pachijccrcus marginalus (DC.) Britt. & Rose. Ccrcus mar<iinalus DC, Mem. Mus. Hist. Nat

17: 116. 1828. Syn. Lcmaircoccrcus marginaius ( DC. ) Berg, and Marginatoccrcus

margimitus (DC) Backeb. Central Mexico from San Luis Potosi to Guerrero and Mexico,

D. F., but also widely cultivated and escaped. Gihson 3185 (ARIZ).
Pachijccrcus pcctcn-ahoriginum (Engelm.) Britt. & Rose. Ccrcus pccicn-ahorigiuum (Engelm.)

in S. Wats., Proc. Amer. Acad. Arts 21: 429. 18SG. Southern Baja Califorma and mainland
M(^\ico from S. Sonora to Oaxaca. Gihson 3240 (ARIZ). Here is included Pachijccrcus

tchuantcpccamis MacDoug. & Bravo. The original description ( Bravo, 1956b ) made
comparisons between the new species and P. grandis, which overlaps in part of its

distribution, but failed to make comi^arisons with P. pcctcn-ahoriginum with which P.

tchuantcpccanus is certainly most closely related. It appears that P. tchuantcpccanus is a
southern disjunct subspecies or race of widespread P. pcctcn-ahoriginum,

Pachijccrcus pringlci (S. Wats.) Britt. & Rose. Ccrcus pringlci S. Wats., Proc. Amer. Acad.
Arts 20; 368. 1885. Baja California and mainland Mexico from Sonora to Nayarit.

Gihson 3197, 3211, 3311 (ARIZ).

Pachijccrcus wchcri (Coult.) Backeb. Ccrcus wchcri Coult., Contr. U.S. Natl. Herb. 3; 410.
1896. Syn. Lcmaircoccrcus wchcri (Coult.) Britt. & Rose, Rittcroccrcus wehcri (Coult.)

Backeb., and Stcnoccrcus tvchcri (Coult.) Bnxb. Puebla and Oaxaca, Mexico. Gihson
3235 (ARIZ).

Polaskia chende (Cosscl.) Gibs. & Horak, comb. nov. Ccrcus chcndc Gossel., Bull, Mus. Hist.

Nat. (Paris) 11: 506. 1905. Syn. Ilcliahravoa chcndc (Gossel.) Backeb. and Lcmairco-
ccrcus chcndc (Gossel.) Britt. & Rose. Puebla and Oaxaca, Mexico. Gihson 3180 (ARIZ).

Pohiskia chichipc (Gossel.) Backeb. Ccrcus chichipc Gossel., Bull. Mus. Hist. Nat. (Paris)

11: 507. 1905. Syn. Lcmaircoccrcus chichipc (Gossel.) Britt. & Rose. Puebla and
Oaxaca, Mexico. Gihson 3179 (ARIZ).

Ptcroccrcus gaumcri (Britt. & Rose) MacDoug. & Miranda. Pachyccrcus gaumcri Britt. &
Rose, Cactaceae 2: 71. 1920. S}n. Anisoccrcus gaumcri (Britt. & Rose) Backeb. Yucatan
Peninsula and Chiapas, Mexico, Gihsoi} 3213 (ARIZ). Here is included Ptcroccrcus

foctidus MacDoiig. & Miranda, which does not apix*ar to be distinct (*nough to be
recognized as a species separate from P. gaumcri. This species is provisionally treated

in this tribe.

Stcnoccrcus alamoscnsis (Coult.) Gibs. & Horak, comb. nov. Ccrcus alamoscnsis Coult.,

Contr. U.S. Natl. Herb. 3: 406. 1896. Syn. Rathhunia alamoscnsis (Coult.) Britt. &
Rose. Sonora to Colima, Mexico west of the Sierra Madrc Occidental. Gihson 3182, 3194
ARIZ); llorak 113,

Stcnoccrcus hcncckci (Khrenb.) Berg. & Bu/b. Ccrcus hcncckci Ehrenb., Bot. Zeit. (Berlin)

2 : 835. 1844. Syn. Hertrichoccrcus hcncckci ( Ehrenb. ) Backeb., Lcmaircoccrcus
hcncckci ( Ehrenb. ) Britt. & Rose, and Piptanthoccrcvs hcncckci ( Ehrenb. ) Riccob.
Guerrero and Puebla, Mexico. Gihson 3208, 3227 ( ARIZ )

.

Stcnoccrcus chrysocarpus Sanchez Mejorada,* Cact. Sue. Mex. 17; 95. 1972. Michoacan,
Mexico.

Stcnoccrcus dcficicns (Otto & Dietr.) Bnxb. Ccrcus dcficicns Otto & Dietr., Allg. Garten-
zeitung 6; 28. 1838. Syn. Lcmaircoccrcus dcficicns (Otto & Dietr.) Britt. & Rose and
Rittcroccrcus dcficicns (Otto & Dietr.) Backeb. Coastal Venezuela. Gihson 3226 (ARIZ).

Stcnoccrcus dumorticri ( Scheidweil. ) Bnxb. Ccrcus dumorticri Scheidwcil., Ilort. Beige 4:
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220, 1837. Syn. Isolatocereus dumortieri ( Scheidwcil. ) Backeb. and Lemaireocereus

dumortieri ( Scheidwcil.) Britt. & Rose. Sun Luis Potosi to Oaxaca, Mexico. Gibson

3202, 3220 (ARIZ).
Stcnocereus eruca (T. S. Brandcg. ) Gibs. & llorak, comb. nov. Cereus eruca T. S. Brandeg.,

Proc. Calif. Acad. Sci. 2: 163. 1889. S>n. Lemaireocereus eruca (T. S. Brandeg.) Britt.

tn Rose and Machacrocereus eruca (T. S. Brandeg.) Britt. ik Rose. West central Baja

California, Mexico. GiJ)son s. n.

Stcnocereus fricii Sanchez Mejorada,* Cact. Sue. Mex. 18: 89. 1973. Jalisco to Michoacan,

Mexico.

Stcnocereus griscus (Haw.) Buxl).* Cereus griscus Ilaw., Syn, PI. Succ. 182. 1812. Syn.

Cereus eburucus Salm-Dyck, Lemaireocereus griscus (Haw.) Britt. & Rose, and Rittero-

cereus griscus (Haw.) Backeb. Coastal Venezuela and adjacent islands, but also natural-

ized throughout Mexico.

Stenocereus gummosus (F^ngelui.) Gibs. & Horak, comb. nov. Cereus gummosus Engelm.,

Proc. Calif. Acad. Sci. 2: 163. 1889. Syn. Lemaireoceieus gummosus (Engelm.) Britt.

& Rose and Machacrocereus gummosus (Engelm.) Britt. & Rose. Baja California, islands

of the Gulf of California, and one region in coastal Sonora, Mexico. Gibson 3196 (ARIZ),

5. n. (2).

Stcnocereus htjstrix (Haw.) Buxb. Cactus liystrix Haw., Syn. Pi. Succ. 73. 1819. Syn.

Lemaireocereus liystrix (Haw.) Britt. & Rose and Rittcrocereus hystrix (Haw.) Backeb.

Greater Antilles. Heed s. n.

Stenocereus kerberi (K. Schuui. ) Gibs. & Horak, comb. nov. Cereus kcrberi K. Schum.,

Gesamtb. Kakt. 89. 1897. Syn. Rathbunia kcrberi (K. Schum.) Britt. & Rose. Sinaloa to

Michoacan, Mexico. Gibson 3189 (ARIZ).

Stcnocereus laevigatus (Salni-Dyck) Buxb.* Cereus laevigatus Salm-Dyck, Cact. Hort. Dyck.

1849; 204. 1850. Syn. Lemaireocereus laevigatus (Salm-Dyck) Borg and Rittcrocereus

laevigatus (Salm-Dyck) Backeb. Southernmost Mexico and Guatemala, assuming that

the poorly known lA'nmircocereus eichlamii Britt. & Rose of Guatemala belongs to this

species.

Stenocereus longispinus (Britt. & Rose) Buxb. Lemaireocereus longispinus Britt. & Rose,

Cactaceae2: 89. 1920. Guatemala. Gibson 3238 {AmZ).
Stenocereus martinezii (G, Ort. ) Buxl).* Lemaireocereus vmrtinczii G. Ort., Apuntes para la

Pi. Indig. de Sinaloa, Mazatlan. 1929. Sinaloa, Mexico.

Stcnocereus montanus ( Britt. & Rose ) Buxb. Lemaireocereus montanus Britt. & Rose,

Cactaceae 2: 97. 1920. Northwestern mainland Mexico. Gibson 3221 (ARIZ).

Stcnocereus pruinosus (Otto) Buxb. Echinocactus })ruinosus Otto in Pfeiff., Enum. Cact. 54.

1837. Syn. Lemaireocereus pruinosus (Otto) Britt. & Rose. South central Mexico. Gibson

3204, 3219 (ARIZ); McGill s. n.

Stoiocercus (lucrctaroensis (Weber) Buxb. Cereus (pieretaroensis Wel)er in Mathss., Monats-

schr. Kakteenk. 1 : 27. 1891. Syn. Lemaireocereus qucretarocnsis ( Weber ) Saff.,

Pachycereus qucretarocnsis ( Weber) Britt. & Rose, and Rittcrocereus qucretarocnsis

(Weber) Backeb. Central Mexico. Gibson 3225 (ARIZ).

Stctiocereus qtievedonis (G. Ort.) Buxb.* Lemaireocereus quevedonis G. Ort., Mexico Forest.

6: 1. 1928. Sinaloa to Michoacan, Mexico.

Stcnocereus standleyi (G. Ort.) Buxb. Lemaireocereus standleyi G. Ort., Revista Mex. Biol.

7: 121. 1927. Syn. Rittcrocereus standleyi (G. Ort.) Backeb. Sinaloa, Mexico. Gibson

3217,3331 (ARIZ).
Stcnocereus stellatus (Pfeiff.) Riccob. Cereus stellatus Pfeiff., Allg. Gartenzeitung 4: 258.

1836. Syn. Lemaireocereus stellatus (Pfeiff.) Britt. & Rose. Puebla and Oaxaca, Mexico.

Gibson 2754, 3126, 3205 (ARIZ).

Stcnocereus thurberi (Engelm.) Buxl:*. Cereus thurbcri Engelm., Amer. J. Sci. Arts, ser. 2, 17:

234. 1854. Syn. Lemaireocereus thurberi (Engelm.) Britt. & Rose and Marshallocereus

thurberi (Engelm.) Backeb. Northwestern Mexico and adjacent Arizona. Gibson s. n.

(2).

Stenocereus trelcasei (Britt. & Rose) Backeb. Lemaireocereus treleasci Britt, & Rose, Contr.

U.S. Natl. Herb. 12: 426. 1909. Puebla and Oaxaca, Mexico. Gibson 3191 (ARIZ).

The following are taxa for which taxonomic decisions are not finalized;

Anisocercus Icpidanthus (Kichl.) Backeb. Cereus lepidantlius Eichl., Monatsschr. Kakteenk.

19; 177. 1909. Syn. Kscontria lepidantlius (Eichl.) Buxb. and Pachycereus Icpidanthus

(Eichl.) Britt. & Rose. Guatemala. Gibson 3212 (ARIZ).

Cephaloccreus quadriccntralis Daws.,* Allan Hancock Found. Publ. Occas. Pap. 1: 14. 1948.
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Syn. Pilosoceretts quadriceniralis (Daws.) Backcb. Oaxaca and Chiapas, Mexico. No
description adequately compares this si^ecies to others in southern Mexico and Central
America.

Ccphalocercus tehuacanus (Weing.) Borg.* Filocerem tdiuacanus Weing., Z. Sukknlentenk.
3: 58. 1927. Syn, Pilosoccreus tehuacanus (Weing.) Byles & Rowl. Puebla, Mexico.
Same as for C. quadriceniralis,

Lcmaireocercus thurhcri (Engebi.) Britt. & Rose var. littoralis (K. Brandeg.) G. Linds.
Cereus tliurheri var. littoralis K. Brandeg., Zoe 5; 191. 1904. Syn. L. littoralis 11. E.
Gates and Marshallocereus thurhcri var. littoralis Backcb. Cape region, Baja CaUfornia,
Mexico. Gihson 3000 (ARIZ). This plant closely resembles Stenocercus thurlwri but is

dwarfed in most features and has very gray stems, A relationship to S. tliurheri is clearly

observed, and it is likel> that littoralis is an interspecific hybrid between thurhcri, whicli

served as the female, and S. gummosus or Lophoccrcus schottii,

Stenocercus chacalapensis (Bravo) Bravo.* Ritteroccreus chacalapensis Bravo, Cact. Sue. Mex.
2; 50. 1957. Narrow endemic in Oaxaca, Mexico. This species superficially reseml^les

several species of Stenocercus and to a certain extent Pachxjcereus hollianus ai»d Backe-
hcrgia militaris. Intensive study is needed to determine to which group S. chacalapensis

belongs or if this narrow endeniic arose as an intergeneric hybrid.

TRIBE CACTEAE
Ferocactus robustus (Link & Otto) Britt. & Rose. Puebla, Mexico. Gihson 2546 (RSA)

TiuuE CEREEAE
Cereus aethiopslld\\\ Argentina. Gihson 3061 (ARIZ).
Cereus dayamii S^ci^,. Argentina. Gibson 2746 (RSA).
Monvillea cavendishii (Monv.) Britt. & Rose. Southern Brazil to northern Argentina. Gibson

2757 (RSA).
Stetsonia coryne (Salm-Dyck) Britt. & Rose, Argentina. Gihson 3056 (ARIZ).

TRUJE ECIIINOCEREEAE

Bergerocactus emonji (Eugelin.) Britt. & Rose. Coastal northern Baja California and offshore
islands and adjacent California. Gibson 1970 (RSA).

TiuBE HYLOCEREEAE
Acanthocercus Jiorridus Britt. & Rose. Southern Mexico and Guatemala. Gihson 3184 (ARIZ).
Acanthoccrcus pcntagonus (L.) Britt. & Rose. Coastal North America around the Gulf of

Mexico, sometimes inland. Gihson 3223 (ARIZ); Stern 3026 (MARY).
Acanthocercus suhinertnis Britt. & Rose. Oaxaca, Mexico. Gibson 3209 (ARIZ).
llarrisia martinii (Labour.) Britt. & Rose. Argentina. Gihson 2751 (RSA).
llartisia pomanensis (Weber) Britt. & Rose. Argentina. Gihson 3059 (ARIZ).
Nycloccrcus chonlalcnsis Alex. Oaxaca, Mexico. Gihson 3216 (ARIZ).
Nyctocereus scrpentinus (Lagasca & Rodrig.) Britt. & Rose. Southern Mexico. Gibson s. «.

TmBK LEPTOCEREEAE
Armatocereus (Lcwaireoccreus) luunilis (Britt. & Rose) Backeb. Colouibia. Gihson 3183

(ARIZ).
ArnuUocereus (lAinaircoccrcus) laetus (II. B. K.) Backeb. Pern. Gibson 3229 (ARIZ).
Leptocereus quadricosialus (Bello) Britt. & Rose. Puerto Rico. Heed s. n.

Samaipaticcreus corroanus Card. Bolivia. Gi1)son 3210 (ARIZ).

xmBE TRICHOCEREEAE
Trichoccreus spachianus ( Lcm. ) Riccob. Argentina. Gibson 2755 ( RSA )

.

Trichocereus thclegonus (Weber) Britt. & Rose. Argentiua. Gihson 2761 (RSA)

Stem Chemistry

Table 1 is a summary from the literature of tlie s^Decies of Pachycereeae
knovvu to have abundant triterpenoid saponins (glyeosides) in stem tissues. Listcxl
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are all species of Escontria^ Myrldlocactus, and Polaskia (incl. Ueliabravoa) and

most species of Stenocereus (incl. Macluierocereus and Rathbunia) recognized

in this study except S. deficiens from South America, which is reported to

have only traces of these compounds (Djerassi, 1957)- Stenocereus chacakipensis^

S. chrysocarpiis, S. fricii, S. laevigatus^ S. nuwtinezil, and S. standleyi have never

been examined for triterpenes, and tnterpenes in the rathbunias have not been

identified (Bird, 1974). Cephalocereus senilis and Mitrocereus fidviceps {Fachy-

cereus chrysonmllus) of Pachycereeae, Aruuitocereus {Lenunreocereus) humUis

of Leptocereeae, and Trichocereus peruvianas Britt. & Rose of Trichocereeae

also have traces of unidentified triterpenes, and Armatocereus aragonii (Weber)

Backeb. possesses a mixture of amyrins, simple triterpenoid derivatives from

squalene. Lophocereus schottii, which has abundant alkaloids and sterols, has

a single triterpene, lupeol^ but this compound is not present as a glycoside in

stem tissues. Lupeol has very recently been isolated from Stenocereus thurberi

(11. W. Kircher, pers. comm.). Other nonglycosidic triterpenes are calenduiadiol,

reported from Stenocereus thurberi (Biid, 1974), and betulin, found in S. griseus.

Interestingly, betulin is the probable biochemical precursor of betulinic acid,

which occurs in S. hystrix, the closest relative to S. griseus.

In Table 1 species are arranged so that taxa with similar sets of triterpenes

are placed next to each other. Nearly all species have oleanolic acid, but in

addition each group of species has one or several common triterpenes. For

example, five of the first six species share chichipegenin; eight of the fh-st ten

share longispinogenin; tlnee of the four species of Myrtilloeactus have cochalic

acid, longispinogenin, and myrtillogenic acid, the acid of the triol longispino-

genin; and the Caribbean and Central American species of Stenocereus share

erythrodiol. Queretaroic acid is apparently restricted to species of Stenocereus.

An analysis of the structures of cactus triterpenes shows that there are two

biosynthetic groups (Table 1), those derived from jS-amyrin, resulting in tlie

oleanane series, and the lupane series. The least hydroxylated compounds of the

oleanane series are erythrodiol, oleanolic aldehyde, oleanolic acid, and mani-

ladiol, and it appears that oleanolic acid and erythrodiol have served as base

triterpenes from wliich a diversity of compounds has arisen. For examj)le,

queretaroic, machaerinic, and cochalic acids are diols of oleanolic acid, and

treleasegenic acid appears to be the triol of queretaroic acid. In the lupane

series, betulinic acid is a monohydroxy acid whereas thurberogenin and stellato-

genin are diol and triol lactones, respectively. Biochemists generally agree that

compounds with greater numbers of hydroxyl and ester groups (lactones) are

more elaborated molecules than those that lack them.

Alkaloids have been identified in relatively few Pachycereeae, in part perhaps

because a number of the arborescent species likely to have these compounds

have not been investigated. So far, pilocereine has been discovered in both

species of Lophocereus (Djerassi et al., 1953; Djerassi et al., 1954; West et al,

1975) and in Pachycereus marginatus (Djerassi et al., 19*54), and two related

alkaloids, piloceredine and lophocerine, occur in Lophocereus schottii (Djerassi

et al., 1958). Simple* tyramine alkaloids occur in other species, inchiding carne-

gine in Carnegiea gigantea and Pachycereus pecten-ahoriginuui (see Willaman
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Taule 1. SuiDinary of triteq')enes isolated from saponins (glycosides) froni steins of

Pacliycereeae. Unless indicated by a footnote, reports are cited in Djerassi (1957).
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& Schubert, 1961); gigaiitine (Hodgkins et aL, 1967; Agurell, 1969), an isomer of

pcllotine (Brown ct al., 1968), and salsolidine (Bruhn et al., 1970) in C. p^ip^antca-,

aniialonidine in Vachijcereus weheri (Djerassi et al., 1954); and 3-liydro\y-4-

metlioxyphenetliylainine in P. pectcn-ahoriginuni (Agurell et al., 1971). Dopa-
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mine, the preeursor of these alkaloids, occurs at high concentrations in C.

gigantea (Steehnk et ah, 1967) and Paclujcereus hollianus (Sanchez Mejorada,

pers. comm.). An assortment of other alkaloids is known from other columnar

cacti (Willaman & Schubert, 1961), but none occurs in species with abundant

triterpenes.

Steclink et al. (1967) have determined that the blackening of wounded

tissues in Carnegiea aiaflntea results from the successive conversion of dopamine,

the most abundant nitrogenous compound, to oxidized quinone, to dopamino-

chrome, and, finally, to melanin. It is interesting to observe that all six recognized

species of Pachycereus show reddening and then blackening of wounded tissues,

and three of these species have been shown to possess abundant dopaminelike

alkaloids. In species with abundant triterpenes, blackening does not occur;

instead, in most species with triterpenes the green ground tissues become bright

red orange during drying, but the color fades when completely dry. Whether

tliis color reaction is similar to that observed in C. ^isantea has not been de-
;r>'e>

termined. At least in Stenocereus dumortieri^ S. priiinosus^ and S. tJiiir]}eri the

cortex is yellow when fresh, and S. thurheri has bright yellow inner bark. The

chemical responsible for this coloration in Stenocereus has not been identified

but may be a carotcnoid because the pigment is extractable with chloroform, not

with aqueous solutions (H. W. Kircher, pers. comm.).

ExTEHNAL Shoot Morphology

Growth form and habit are particulary difficult to summarize for columnar

cacti because even within a single tri])e one often finds a nearly continuous series

of designs from tall arborescent to procumbent species. The following is a

useful but somewhat artificial classification design of Mexican Pachycereeae:^

I. Tall ar])()rL'scent (> 7 m).

A. Solitary (iinbranchcd) columnar; stems very thick with extremely wide pith

—

Cephalo-

ceretis hoppcnstecltii ( 25 ) , C. senilis ( 25 ) , C. totolapcnsis ( 28 ) , Neohuxhaunda
mczcalaensis (15), and N. pohjlopha (29),

B. Exciirrent columnar with relatively few ascendnij? or spreading stems; slcms very

thick with extremely wide pith

—

Camegica gigantea (18; also lA), Neobuxbaumia
macroccphala (24), and N. tctetzo (15).

C. Coknnnar with well-developed trunk and numerous straight, very long, ascending

stems; stems thick to very thick with wide to extremely wide i^ith, respectively

—

Backe-

bergia miJitaris (8), Mitroceretis fulviceps (14), Pachycereus grandis (10), P. pcctcn-

aboriginttni (11), Stenocereus chacalapensis ( 7 ) , S. chrysocarpus ( 7 ) , and S. du-

mortieri (6).

D. Large candelabra with a massive trunk and numerous veiy long, ascending stems

arising from several main, massive branches; stems thick with wide pith

—

Pachycereus

wcberi (10).

E. Decurrent with a large trunk, having erect or spreading stems that are often branched

(similar to IB and IC); stems thick with very wide pith

—

Neohuxhauniia scoparia (19)

and Pachycereus prlnglci (13).

F. Decurrent with prominent trunk, ha\ing erect or spreading stems that are often

branched; stems moderate in thickness wth moderate pith 2-4 cm diam.

—

Cephalo-

cereus Icucoccphahs ( 12) and Stenocereus griseus (10).

* Approximations of each growth habit are based on the largest and most typical design

of a species, not on at>pical varieties and forms. Mode rib number for each species is indicated

in parentheses.
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IL Small arborescent and large fruticose (4-7 m).
A. Solitary columnar or with few ascending branches; stems moderate in thickness with

narrow pith

—

NcohttxI)aumia euphorhioUJcs (9) and Paclujrcrcus hoIliaj}us (11).
B. Decurrent and divaricate with short trunk, forming a nearly flat-topped crown; stem

moderate in tliickness with pith narrow to 3 em diam.

—

Escouiria rhiotilla (7), Myrtillo-

cactus cochal (7), M. gcometrizans (6), Af. schcnckii (8), Folaskia chcnde (7), and
F. chichipc (9).

C. Decurrent with short trunk and numerous erect or spreading stems that arc^ long and
sometimes liranehed (similar to IF); stems mostly moderate in thickness with varying

amounts of pith development

—

Ccphalocercua spp. (7-9), Pterocereus gatimcri (3),
Stcnocercus fricii (5), S. lacvi^atus (6), S. pruinosua (5), S. qucrclarocnsis (7), and
S. standlcyi (4).

D. Large fruticose with very short trunk and numerous, mostly unbranched, ascending
stems (similar to IF and IIC); stems moderate to relatively thick with wcll-de\eloped
pith except in S. stellatus—CcphaJocereus spp. (7-12), LopJioceretis schottii (7, but
very varial)le; sec Felger & Lowe, 1967), Stoioccrcus uiariinezii (9), S. montanus (8),
S. qucvedonis (8), S. stellatus (10), S. thurhcri (15), and S. irdcasci (20).

E. Small candelabra (as in ID); stems relatively thick with relatively wide pith

—

Pachyccrcns marf^^ifiatus ( 5 ) . Wherever cultix'ated, this species assumes a growth
habit similar to IIA.

III. Miniature arborescent and fruticose (<4 m).
A. Excurrent with a few spread in ir stems; stems thick widi wide pith

—

Ceplialoccrcus

nizandensis (25), C purpusii (12).

B. Ascending stems from a short base (similar to IID); stems moderate to somewhat
slender with relatively narrow to moderate pith

—

CephaJocereus apicicephalhun (23),
Lophoccreus ^alesii (13).

C. Spreading or arching stems from a connnon base; stems moderate to relatively slender

with narrow pith

—

Stcnocercus alatiioscnsis (7), S. hcncckci (7), S. ^uduuosus (8),
and S. kcrhcri (4).

IV, Procumbent

—

Stcnocercus eruca ( 11 ).

Detailed descriptions and illnstrations of the growth ha])its classifed above

as well as tboso of otlier species in the study are not presented here because

many readily available accounts include these data (Backeberg, 1959, I960;

Bravo, 1937; Britton & Rose, 1920; Marshall & Bock, 1941). There too the reader

may find in-depth information on the features of stem areoles. One characteristic

that needs to be emphasized is the presence of red-colored glandular trichomes

in young areoles of Stcnocercus J)cncckeU S. chnjsocarjms (Sanchez Mejorada,

1972), S. martinczii, S. morUantis, S. qucrctaroemis, S. quevedonis, and S.

thurhcri Shrev(^ & Wiggins (1964) have observed in S. thurhcri that minute

viscid droplets are exuded from these hairs that coalesce to form a waxy mass.

Anatomy of the Shoot

ORICTX OF GHOUND TISSUES

Ontogeny of succuh^ice in columnar cactus stems below the shoot tip has

never been described. Enlargement of the pith results from divisions in various

planes of cells produced from the rib meristeni, and at maturity the \acuolate,

isodiametric cells are loosely packed, showing no radial or longitudinal lineages

of cells. The inner cortex is formed in the same manner at the pith but from

derivatives of the flanking (generative) meristeniatic zone (after Bokt*, 1941);

however, the much-enlarged outer cortex, including succulence in the ribs, is

produced principally by a subprotodermal meristem, the initials of which divide

periclinally to produce cells in radial files. Derivatives of this meristem greatly
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enlarge radially but often remain in files for several to many years. These cells

sometimes divide again, mostly periclinally; but eventually cells round up with

increased vacuolation, and large intercellular spaces are created. Cell divisions

of cortical ground tissue then cease. If present, mucilage cells differentiate as

idioblasts where divisions of pitli or cortical cells are no longer observed.

SKIN*

The "skin'* by our definition is the tough, xeromorphic, but also flexible,

covering on a cactus stem consisting of the epidermis, covered by a cuticle,

and, in most Cactaceae, a collenchymatous hypodermis. In columnar cacti the

epidermis and hypodermis are fully formed several millimeters from the shoot

apex within the apical depression. Thereafter, major qualitative changes are

usually not observed in the numerous cell layers in the skin until the first

phcllogen is initiated, commonly from epidermis. This regular pattern helps

to standardize sampling methods.

Most cacti hav^e a single-layered epidcu'inis derived from a uniseriate proto-

derm, but many Pachycereeae have a multiple epidermis (Table 2). In one

form of multiple epidermis, each epidermal cell, functioning as a mother cell,

undergoes periclinal, anticlinal, and oblique divisions to produce a cluster of cells

of various sizes ( Fig. 1 ) . In Lophocereus schottii^ Neobtixhaumia tetetzo,

Pohskia chende, P. chichipe, Stenocereus steUatus, and S. treleasel, each cluster,

containing up to ten cells, is distinct and raised, forming a minutely bullate

surface. Thicker deposits of cuticle clearly separate adjacent clusters (Fig. 2).

Armatocereus humiVis (Leptocereeae), Cephalocereus russeUanus, and Lopho-

cereus gatesii (Fig. 3) have similar but fewer-celled clusters; and in the latter,

cells are often curiously nippled. In Escontria, Myrtillocactus, nearly half the

species of Stenocereus, Samaipaticerens corroamis, and Trichocereus theJegonus,

large epidermal cells commonly proliferate by periclinal (Fig. 4), anticlinal,

and oblique divisions, forming two to several smaller daughter cells. Late-

formed walls are generally thinner than original walls. Because such divisions

occur after the cuticle has been deposited, the epidermal surface cannot expand

and remains flat. In Carnegiea g^igantea (Fig. 5), Myrtillocactus cochal, M.

f^eometrizans, Pachycereus pecten-a])ori<^imim, and Stenocereus thurheri, four

species with thick skins, the epidermis is distinctly biseriate; and PacJnjcereus

pringlei often has a triseriate epidermis. All the walls of these multiple epi-

dennises have the same relative thickness, and the layers appear to be derived

from separate cell layers. Developmental data are needed to determine whether

multiple layers arise from original tunica layers or from layers produced by
the subprotodcrmal meristem.

Outer periclinal epidermal walls are typically flat to slightly convex and

smooth, but in some species walls are strongly convex or papillate, e.g., in

Nyctocereus chontalensis. The two species of Cereus examined have irregular

outer walls. In Escontria chiotiUa, Mitrocereus fulviceps, Myrtillocactus scJienckii,

and Pachycereus marginatus ( Fig. 6 ) , the outer periclinal walls have con-

spicuous hornlike projections; and in Myrtillocactus cochal, M, geometrizans,

and Pachycereus hoUianus, projections are present but less prominent.
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FiGtTREs 1-6. Skin features of Pacliycereeae.—1-2. Polaskia chende,— 1. Transection

of stem surface, showing minutely hullate epidermal cells covered by thin cuticle and with

very thin hypodcrmis (h). Note around suhstomatal chamber (sc) hypodcrmis is bilayered.

X560.—2. Surface view of cleared skin, showing groups of proliferated epidennal cells

separated by thicker deposits of cuticle. Xl70.—^3. Lophocereus schottii; transection of skin,

which has small bullatc clusters, prominent cuticle, and occasional, strongly flattened calcium

oxalate crystals that have hexagonal faces. X560. Stcnocct'cus hydrix; transection of epi-

dermis with internal periclinal divisions of the original single layer (arrow). Small silica

bodies are barely visible in these cells. x560.—5. Carnegiea gigantcu; transection of epidennis

showing nndtiple layers of cells covered by a very thick cuticle. x560.—6. Pachyccrcus mar-

gmatus; transection of outer skin in which the outer epidermal walls are hornlike, extending

into the thick cuticle. x560.
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Matuiv rpidcnnal cells arc commonly squarisli to slightly tabular in transec-

tion, but in Fcrocacfus ro])wsttLs cells are large and palisadelike. In surface

view, tlu* ground mass epidermal cells may have straight to wavy anticlinal

walls, depending on the species, but cells are never markedly elongate.

Slomatal apparatuses superficially appear paracytic, similar to those of

Fcrcskia ( Bailey, 1964 ) ; howe\'er, meristemoid development needs to be
described for columnar cacti. Guard cells are most commonly transverse to

the long axis of the shoot (Metcalfe & Chalk, 1960). In cohimnar cacti, stomata

are not deeply sunken except in Escontria cJiiolilla, PacJujcercus pcctcn-ahori^-

inum, and P. prin^ilei; in fact, guard cells often appear above the level of the

ground mass cells in many species.

In transection, the cuticle proper (scusn Esau, 1965) in the majority of

species is relatively thin and smooth and follows cell contours (Table 2); and
within each genus closely related species have a cuticle of very similar thickness

and characteristics. Species with hornlike projections from the outer perielinal

walls have a thick, rough cuticle that compl(^tely covers the projecticms (Fig.

6), the taller the horns the thicker the cuticle. A thick to very thick, often rough

cuticle^ is characteristic of numerous Pachycereeae that lack tritcrpenes. The
most intertvsting cuticles are those with rc^gular surface reliefs such in Vachij'

ccrcus wehcrl which has one central cuticular ridge above eacli cell; P. pringlci

has a series of wavclike ridges opposite vertical antich'nal walls; Carnegiea

i^iganlca has a series of parallel striations or ridges radiating from each stomatal

apparatus, niuch as found in PcrcsJcia (Bailey, 1964); and Mitrocercus fulviceps

has a highly reticulate ridge system opposite anticlinal epidermal walls. Epi-

cuticular wax is generally not observable with light microscopy in liquid-pre-

s(M\-ed materials of these species but is definitely present in Armatoccrcm lactiis,

Ccphahcercus chrijsacanlhus, Lophoccrcus schotlii, Neohuxhaumia tetetzo,

Nyctoccrciis chonlalcnsis, and Slciioccrcus hcncckeL Preliminaiy obst^rvations

indicate that these crystalline surface structures are relatively diverse in form
and distribution and inay be useful for systematic purposes when studied in-

tensixely with scanning electron microscopy.

Beneath the epidermis lies a collcnchymatous hypodermis (Figs. 1, 7-18),
the so-called pseudohypodennis of Metcalfe & Chalk (1950), which ranges in

thickness from one cell in Antsoccreus lepi(IantJins\ Vachijcereus hoUianus, young
specimens of Lophoccrcus <^(itcsu and Pachycereiis pccten-ahoriginum, PoJaskia

chcmlc (Figs. 1, S), and P. chichipe (Fig. 7) of Pachycereeae and Ilarrisia

martimi of Ilylocereeae to 12 or more cells in Carnegiea gigantea (Fig. 11),

MyrliUocactus cochal (Fig. 13), M. schenekii, Pachycercus pringlci, and P.

wchcri (Fig. 12) of Pachycereeae and Armalocereus laetus of Leptocereeae.

Ilypodcrmal thickness in Table 2 is in micra, a rough indicator of the number
of cell layers. Species with the thinnest hypodermisc^s g(Mierally also have the

thinnest hypodermal walls, e.g., in LopJiocereus galcsii (Fig. 3) and Pohskia
( Fig. 1 ) ; single-layered hypodermis is often composed of tangentially

flattened cells \\ith lamellar primary thickenings. In species with more than

one collcnchymatous layer, cells arc mostly isodiametric and lack intercellular

spaces. The hypodermis of Pachycercus wchcri (Fig. 12) is unusual in that
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Figures 7-12. Transections of stems of Pachycereeae, showing thickness of hypodemiis

(h) and distribution of mucilage cells (me) in the outer rib. Xl2.—7. Polaskia chichipe with

thin hypodennis and no nuicilage cells.—8. Polaskia chcndc with thin hypoderniis and no

mucilage cells.—9. Lophocereiis schoitii u^ith relatively thin hypodennis and a few scattered

mucilage cells.—10. Pachijcereiis irmrginaUis witii medium liypodernn's and no nmcilage cells.

Note the elongate chlorenchymatous cells of the outer rib.—11. Paclitjccrem pringlei with very

thick hypoderniis, sunken stomates (arrow), and few, scattered mucilage cells far from the

hypodermis. Note elongate chlorenchyma cells:—12., Pachfjcereus weheri witli very thick

hypodermis and scattered mucilage cells far from the hypodermis.

cells are markedly elongate in the radial plane and are retained in their original

radial files. Hypoderinal cells have prominent primary pit-fields, the so-called

conspicuous hitercellular pitting of Conde (1975). In species with veiy thick

skins, hypodermis may be twice as thick in the valleys as on the flat siufaces

of the ribs and thinnest in the vicinity of each areole. Collenchyma in columnar

cacti is capable of undergoing decrease in wall thickness and dedifferentiation
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Fi(;uHKS 13-1(S. Transections of stems of colniniuir cacti, showing relative thickness of

h>poclcnHis (h) aiul distribution of umcilage cells (nic) in the outer rib. X 12.—13. Mtjrtillo-

cactus cochal with thick hypoderniis and scattered large mucilage cells throughout the rib.—14.

^tcnocercus siamUcyi with reUitivel)- thin hypodennis and abundant, closel> packed mucilage
cells throughout the rib.— 15. Stenoccrcus hcnechci with relatixely thin h>p<KkTmis and
numerous, closel\ sj^aced mucilage cells.— 16. Stoioccrcus thurhcri with medium hypodermis
and \eiy large mucilage cavities located around the outer rib cortex.— 17. Acinithocereus
horridus with relati\cl>- thin h>poderjuis and a few, widely spaced mucilage cells far from
the hypodermis.— 18. Ccrctis daymuil \\\{\\ a relati\el> thin hypodermis and relatively small,

well-spaced mucilage cells throughout the rib.

into paRMR'hyma for niitiatioii of phellogcn. No cactus lij'poclcnnis has ever

bccMi found witli lignified walls at maturity (Conde, 1975; Gibson, nnpubl.

data )

.

Collcnchyma is interrupted at regular intervals by substomatal canals that
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extend from the guard cells to the chlorenchyma. In species with a single-

layered hypodermisy two collenchymatous cells are generally found beneath

the guard cells (Fig. 1),

Among the species examined from North and South America, 17 species

(Table 2), namely, all species of Stenocereus included in this study and

^'Lemaireocereus thurheri var. littoralis\'" have silica bodies in the skin (Fig.

19). They are found in both the epidermis and hypodermis of 13 species,

only in the hypodermis of two species, and only in the epidermis of three species.

In stained microslides of Steiiocerews alamosensis, S. beiiechei, and S. kerheri,

hypodermal siHca bodies are small and infrequent and can easily be overlooked;

therefore, absence of these structures in hypodermis of several other species of

Sternocereus is not certain. Only one siHca body is present per cell, and they

are absent in the stomatal guard cells. In species of Stenocereus with more than

one epidermal layer, every epidermal cell contains a silica body. Size and mor-

phology of silica bodies vary between species (Table 2), between specimens,

and even from outer to inner portions of the skin of the same rib. In our materials,

S. gummostis has the largest silica bodies, which have very prominent branclied

projections (Fig. 19). Large spheroidal hypodermal silica bodies with short but

prominent arms are found in S. stellatus, S. thurheri, and S. treleasei, but of tliese

species only S. thurheri has epidermal silica bodies. These inclusions in other

species of Stenocereus are often irregular in shape and have shorter, narrower,

and more numerous projections. Size of hypodermal silica bodies generally

decreases from the outside to the inside of the skin, and in some species the

innermost hypodermis possesses few, if any, silica bodies.

One-third of the species investigated have prismatic calcium oxalate crystals

in the skin (Table 2), and the occurrence of silica bodies and calcium oxalate

crystals in the skin is mutually exclusive. Half the species of Mexican Pachy-

cereeae that lack triterpenes have many small rhomboidal crystals in each

ground-mass epidermal cell (Figs. 20-21). These crystals are extremely similar

in size and shape in seven species of Cephalocereus (including the type, C.

senilis), in Mitrocereus, and in Neohuxhaumia, Mitrocereus fulviceps is unusual

in that these crystals are found in many, but not all, epidermal cells. Carnegiea

has numerous small birefringent bodies in each epidermal cell that are probably

prismatic crystals. Anisocereus lepidanthus has crystals that tend to be squarish

or rectangular in outline and are smaller than those in Cephalocereus; and

Lophocereus gatesii has few, extremely flat crystals that are hexagonal on the

largest facets (Fig, 3). In contrast, crystals in the epidermis of Acanthocereus

(Fig. 22), Arnuitocereus, and Leptocereus are generally large, rhomboidal, and

solitary. Large prismatic calcium oxalate crystals, usually one per cell, are found

in the hypodermis of four species of Cephalocereus (Fig. 23), including one of

the two species that lacks epidermal crystals, and Mitrocereus fuJviceps, Stellate

druses occur in every cell of the outermost hypodermal layer in Monvillea

cavendishii of Cereeae. Stetsonia corijne is the only species other than Pachy-

cereeae that has hjpodermal crystals, and these are extremely large and do not

closely resemble those of Pachycereeae in shape.
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Fu.uuKs 19-23. Ergastic inclusions in skin of columnar cacti.— 19. Stcnoccrcus gum-
DiOsus; transection of h)poderinis in which large silica hodics (si)) with proniimcnt arms are

found, 1 per cell. X^-^*^.—20. Ccphaloccrcus hoppcnstcdtii, surfac(» \iew of cleared skin of

a dfvul specimen in polari/ed H^ht, showing few to many prisniatic calcium oxalate crystals in

each ground-mass epidermal cell. Xl 10.—21. Ccphaloccrcus totoIajKUsis; transections of

epidermis in polarized light, showing numerous prismatic, calcium oxalate crystals in each

grotrnd-mass epidennal cell. X'^*'0.—22. Acanihocrrcus pcfitagontis; transection in which a

larg(* prismatic, calcium oxalate crystal occurs in each groimd-mass epideruial cell. Xl40.—23.

Mitrocercus fulviccps; tran.section of \allcy of stem in which one calcium oxalate cr>stal occurs

in each h>podcruial cell. Numerous prismatic crystals are found occasionall)" in epidermal cells

of this species on the ribs. X350.

Wild-colloctcd plants cliffcm* from cultix^ated plants of tlic same species in

liiu'ing thic'k:(*r cuticle, liypoclcrmis, and Inpodermal walls; more nunuMous epi-

dermal proli It rations; and slightly larger or more rnunerons ergastic inclusions.

Therefore, anatomical differences between species of the same genus may not be

as clear as indicated in Table 2; nexertheless, data in the table can be used to

id(M!tify sterih* nuiterials correctly to genus and often to species. Broad sampling
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of natural populations will be needed to obtain maximum and minimum values

for skin features.

CORTICAL GROUND TISSUE

A variety of textures of eortieal (ineluding rib) ground tissue may be ob-

served when fresh stems of eaeti are cut. In columnar cacti cortical textures

range from firm or even hard and nonmucilaginous to firm, very spongy, or soft

but highly mucilaginous. Some species are so mucilaginous that specimens with

the skin removed slip easily from the hands. This range of textures, which in-

cludes all degrees of mucilage accumulation, corresponds at the anatomical level

to differences between species in number, size, and distribution of idioblastic

mucilage cells and crystal-bearing cells. In Pachycereeae the simplest condition,

where neither mucilage nor crystalliferous cells are present in the cortex, is

found in Pachycereus hoUiamis, P. nuirginatus (Fig. 10), Pohskia chemle (Fig.

8), P. chichipe (Fig. 7), and Ptewcereus gaumeri; Anisocereus Jcpidanthus is

nonmucilaginous but has large solitary prismatics scattered throughout the

cortex. As discussed in the previous section, all of these species except P.

rruirginatus have a one-layered or thin hypodermis, and all but A. lepklanthus

crys Mitrocerewi f

have moderately sized and widely spaced mucilage cells in the ribs, generally

1 mm or more from the hypodermis (Figs. 11-12), and of these species only P.

tveheri has a significant number of scattered mucilage cells in the cortex. Cells

cubo

but are unusuallv abundant

/
Large

nests of crystal aggregates are also present in Ncohtixhaiimia and Cephalocereus

totolapemis, which have moderately sized mucilage cells widely spaced through-

out the cortex. Both species of Lophocereus have nearly nonmucilaginous cortical

ground tissue, the few scattered mucilage cells occurring at the base of the ribs

(Fig. 9). ab

For the species listed in Table 1, which also includes all species with silica bodies

in the skin, three designs of mucilage-cell distribution are observed: (1) medium

to relatively large mucilage cells that are generally e\'enly spaced in the main

stem and the ribs but are not abundant near the hypodermis, as in Escontria and

Myrtillocactus (Fig. 13); (2) medium to large mucilage cells that are abundant

and often closely packed throughout the main stem and rib cortex and are

generally found near the hypodemiis, as in most species of Stenocereus (Figs.

14-15); and (3) extremely large mucilaginous sacs located beneath the hypo-

dermis, only in S. tJwrheri (Fig. 16). The remaining species, belonging to

Cephalocereus and Carnegiea gigantea, have abundant moderately sized muci-

lage cells distributed throughout the cortex, much as in Stenocereus. Many

species of Stenocereus have large aggregates of cuboidal crystals near the stele

and scattered crystal aggregates in the center of the rib.

Of the other 20 species examined, Ferocactus rohustus of Cacteae, Monvillea

cavetulishii and Stetsonia conjne of Cereeae, and Harrisia pomanensis and species

of Nyctocercus of Ilylocereeae are nonmucilaginous. In S. coryne small to mod-
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crately sized crj.stal aggregates are present tlirougliout the cortex, and within

tlic ribs indivichial cells or gronps of cells form lignificd secondary walls in old

stems. Uurrisia ponumcmis has large crystal aggregates, mostly in the ribs,

wliereas Nyctoccrcus scrpcntinus has tliem restricted to regions near the stele.

Tn contrast, N. chontalcnsis has abnndant delicate stellate drnses of acicnlar

c-r>'stals, primarily in the ribs; similar acicnlar cr>stals are also observed in

Eccrcmocactus and Ih/locereu.s, epip]i)'tes of the same tribe (nnpnbl. data). In

spcx'ies of AcdiilJioccreiis of Ilylocereeae, widely spaced cortical mucilage cells

are obscr\ed near tlie stele and in two species occasionally in tlie ribs (Fig. 17).

AcantJioccrcus pcntagomis and A. sulnncrniis have some stellate drnses scattered

tluoughont cortical ground tissue. Lcptoccrciis qundricostalus of Leptocereeae
has relatively few scattered mucilage cells in the cortex, but nearly every paren-

chyma cell contains either a large solitary crystal or a crystal aggregate, gi\ing

this tissue a hard, gramilar texture similar to that of Mitroccrcm fulviccps. The
mucilage cells of Samaipaticercus corromms aw restricted to the ribs, and crystals

are generally absent. In species of Armatocerem, which undoubtedly are related

to Pachyceereae, cortical mucilage of A. humilis is similar to that of MijrtiUo-

cactus and cortical mucilage of A. lacfus to that of the large arborescent species

of Pachijcerciis. Other columnar cacti liave highly mucilaginous stems with
numerous mucilage cells, evenly distributed throughout the cortex (Fig. IS),

much as in Ccphahccrcus and most species of Stowcercus. The most mucilagi-

nous are Bcrgcrocacfus emonji and Tiichoccrcus ihcJegonus, which ha\'e large

mucilage cells near the h\podermis. Even though the patterns of mucilage cells

of Ccrcus are superficially similar to those of Pachyeereeae, the ground tissues

of these taxa are dissimilar in textiue and anatomical appearance. In-depth

comparisons bc>twe(Mi unrelated species with similar mucilage cell and crystal

patterns are piemature ])ecause tissue morphology is undoubtedly affected by
differences in age and chemical composition.

In cactus stems, cortical ground tissue is bright green directly beneath the
transhicent skin and paler toward the inside. Chlorcnchyma is densest and
chloroplasts are largest in the first subskin layers. Particularly in stems where
mucilage cells are not found close to the skin or are completely absent from the

ribs, the files of chlorcnchymatous cells are well developed (Figs. 7-8, 10-12)
and remain intact even after bark forms on the green stems. In the arboresc(Mit

species of Parhycurcus (Figs. 10-12) and in Slctwnhi coryne, chlorcnchymatous
cells are markedly elongate in the radial dirtx-tion.

In Cactoideae, cortical ground tissue is vascularized by an elaborate system
of bundles, which are more or less independent in development from the princi-

pal primary vascular system of the shoot. To date, the three-dimensional nature
of this system in columnar cacti has not been studied. In Pachvcereeae the

m/'
'

most extensive systems occur in the most succulent plants. Mucilage cells gen-
erally are not found any closer to the In'podermis than are the cortical bundles,

and throughout the cortex mucilage cells are nearly always next to the phloem
of these bundles. The close proximity of mucilage structures to phloem suggests

that in these species sugars for mucilage production are directly supplied from
the phloem. Cortical vascular bundles generally lack primary pholem fibers.
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even in old stems, l)ut such fibers are conspicuous and precocious in Acantho-

cereus honidus, Ber<<erocactus emonjU and Stcnocercus steUatus.

STELE

In transection tlie stele of most columnar cacti consists of a ring of several

dozen to over 200 collateral bundles surrounding a pith. Within a tribe, the

number of bundles present is a function of stem diameter, number of ribs, and

diameter of the pith; those species with the widest pith and most ribs have the

most stelar bundles. Bundles of the xascular cylinder occur in sets, being con-

centrated opposite the stem valleys and not the ribs; therefore, the num])er of

sets of bundles is equal to the number of stem valleys (or ribs), and the sets

arc separated by parenchyma. Largest bundles of each set occur in the center,

and bundle size decreases gradually away from this point. In Pachycereeae,

each set is solidly joined by secondary growth so that the first-formed system

is a ring of parallel rods, one per valley (Gibson, 197S). This design accommo-

dates late expansion of the pith. These rods may fuse into a solid cylinder of

wood when pith enlargement stops, giving the vascular cambium time to become

completed across the parenchymatous regions. However, in arborescent species

with extremely wide pith, e.g., in Carnc<iica <ii<i,mitea and Vachycereus prin^hi

(categories lA-IC and IE of the earlier section), rods of wood are discrete for

many years, generally being separate to near the trunk or base (solitary columnar

forms) of mature trees. This pattern of wood formation as rods is characteristic

of only Pachycereeae (Gibson, 1978); in fact, each tribe of Cactoideae appears

to have its own basic architectural design of primary vasculature and wood

skeletons even though external features are convergent.

Primary phloem fibers are found in all columnar cacti in this study; however,

comparisons between specimens with similar amounts of secondary growth show

that phloem-fiber formation is precocious in some species. Species in the follow-

ing genera show relatively late differentiation of phloem fibers: Aniwcercus,

Anmitocereus, Carncgiea, Cephahccrcm, Escontria, Lophoceretis, Mitroccrcus,

Mtjrtillocactm, nonmucilaginous species of Pachijcereus, Polaskia, Pteroccrcus.

and Stcnocerem (lumortieri, S. thurheri, and S. treleasei. This list includes all of

the species of Pachycereeae with nonmucilaginous or slightly mucilaginous stems.

Precocious development of primary phloem fibers, well in advance of secondary

growth, is found in species with many different growth habits, e.g., Acantho-

ccrctis, Bergerocactus, Stenocereus stellatus, and Pachijcereus wehcri; so there

appear to be no strong correlations between plant size and degree of development

of phloem fibers. Nevertheless, fibers differ in length, width, and wall thickness

between species, and some correlations may exist between design of the plant

and tissues and the nature of phloem fibers. No sclcrenchyma occurs in secon-

dary phloem of columnar cacti.

One avenue of evolution for succulence in columnar cacti has been the en-

largement of pith. As indicated in a previous section, size of the pith is generally

correlated with type of growth form and habit; and, in general, species with the

most extreme growth habits in a genus, e.g., very large arborescent species, have

the widest pith of the phylad. Pith typically has a vascular system; but this
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system is poorly developed in Leptoccrcus qnadricostatus (Leptocereeac)

and completely lacking in Ferocactus robiistus (Cacteiie) and in Acanthoccreus,

Nyctocereus chuntalemis, and Peniocereus (Ilylocereeae). Of the Pachyccrceac
with medullary systems, pith mucilage cells are absent in all species 'of

Anisocereus, Lophoccreiis, Mitrocereus, Neohuxhaumia, Pachycereus, Polaskia,

and Pterocerens, and also in CepJmlocereus russclianus and C. totohpcnsis. As
noted before, these species have little or no mucilage in the cortex. Mucilage
cells are relatively d in the pith of other species of

Cephalocereus as well as in Escontria and Myrtillocactns. Walls of pith cells

in Pachycereus icehcri are surprisingly thick but still unlignified. Other Pachy-
cereeae have mucilaginous pith, especially in Stcnocereus. In Stenocereus, S.

(leficietis, S. dumortieri, and S. pruinostts have the fewest and smallest mucilage
cells. In tribes other than Pachycereeae, pith mucilage cells are generally abun-
dant and well spaced except in species that lack mucilage in the cortex. Species

of Acanthoccreus have numerous, widely spaced mucilage cells in the pith but
lack medullary vasculature, showing that mucilage cells can differentiate apart

from vascular bundles. In general, however, medullary bundles are present

where pith mucilage occurs.

STORAGE OF STARCH IN TIIE STEM

Some estimates of the general distribution of starch in a stem can be made by
staining transections of entire cactus stems with IKT. Although amount of starch

probably varies in different parts of the plant and in different seasons, some
definite distributional trends were observed in the specimens examined. In
stems without mucilage cells in the cortex and pith and with relatively narrow
pith, starch grains accumulate most often in the inner cortex, primary phloem,
medullary rays, and outermost cell layers of the pith; whereas in species with
large pith containing numerous mucilage cells, starch grains in the pith are not

only very abundant but also very large. Exceptions are Pterocereus and Aniso-

cereus, which have extremely large compound starch grains concentrated in the

narrow pith; Stcnocereus thurhcri, which has numerous large starch grains in the

ribs as well as in the pith; and species of Arniatoccreus, and certain species of

Cephalocereus, MyrtiUocactus schenckii, and Pachycereus inar<iinatus, which
show no concentration of starch in any specific tissue. Thus, enlargement of

the pith seems paralleled by increased utilization of pith for starch storage.

However, some species with narrow pith apparently have arisen from species

with larger pith yet still store starch in the pith, e.g., in certain narrow-stemmed
taxa of Ilylocereeae. An intensive study of these ergastic substances may proxide
important systematic information.

Moiu'iioLOGY OF REi'RonucmvE Structures

GENERAL FEATURES

1964

the pulling downward of the ventral sutures of numerous carpels with axile

placcntation so that the bases of the carpels are not at the bottom of the locule
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and i^lacentation appears parietal. Therefore, in the typical epigynous cactus

flower the ovary is covered by stem tissue and the floral tube actually begins

above the level of the multicai-pellate locule. Buxbaum (1953) has coined the

term "pericarpel" for the stem tissue covering the ovary that later becomes the

outer pericarp. Cactus flowers are always solitary, borne on axillary buds

(areoles), but a few species have long-lived condensed spur shoots on which

several flowers may arise from several axillary buds of areolar spines.

be

tube

tactic sequence. The leaf bases (podaria) are most commonly enlarged and

often decurrent, especially on the floral tube, and their laminae are often very

reduced. Axillary buds of these primordia most commonly have tufts of soft

trichomes and may have either rigid .spines or more flexible bristles. The size

and morphology of podaria, laminae, and areolar features change in a graded

series from older to younger nodes, the younger primordia becoming weakly

differentiated sepaloid and petaloid perianth parts. Color of the flower also

grades from the darkest, generally greenest, shades on the podaria of the floral

tube toward the inner perianth parts. Adnate to the floral tube are 100 to several

thousand helically arranged stamens, which have long filaments and basifixed

anthers that dehisce tricolpate pollen grains through longitudinal slits. A nectary

chamber forms below the stamens around the lower part of the style. The uni-

locular multicarpellate pistil generally has numerous branched funiculi, each

bearing four or more anatropous ovules, and a long, thick style with a multi-

partite papillate stigma. After pollination, the floral tube and style shrivel but

often are long persistent on the developing fruit, and the ovary with attached

pericarpel matures into a large berry, often with red-colored pulp containing

or black seeds. During maturation of the fruit the

diameter of the ovary increases several fold, and the external pericarpel features

often change markedly, providing an interesting array of characteristics for

classification.

own

TRITERPENE-BEARING rACIIYCEREEAE

As noted in the introduction, Buxbaum (1962c) first observed in Myrtillo-

cactus special pigment cells in the edipermis of funiculi which he termed pearl

cells ( "Perlzellen" ) because at maturity these cells are enlarged, looking like

a string of colored pearls. In species that have these intensely colored cells, the

pigment first appears before anthesis (Figs. 24-28). Only some of the cells of the

epidermis contain the pigment, the rest remain colorless. This is in sharp contrast

to pigmentation of the pulp in other species (Figs. 29-32), e.g., Carnegiea gigantea

and Lophocereus schottii, in which the pigment is manufactured late in the

ontogeny of the fruit and diffuses from the ovary wall via vascular strands into

the cells of the pulp. Even though the chemistry of Buxbaum's pearl cells has

not been studied, there are reasons to suspect that the pigment present at

anthesis is not water soluble because it does not diffuse out of the cells when

mounted in Iloyer's medium, fresh in water, or preserved in FAA, a fixative

that includes water and ethanol. Similar pigment cells are found in the epidermis
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Fk;uues 24-32. Funiculi witli anatropous ovules at or sliglitly after anlliesis, mounted
in IIu>er's niecliuin. Differenees in o\ule size arc not proportional to the filial differences in

seed size because o\ules are not at the same stage of dc\'elopmeut. X25.—24-28. Branches

of funiculi with epidermal pigment cells.—24. Stcuoccrctts ahnnoscnsis.—25, Polaskia

chctuJr.—2n. EscDtitria chiotilla.—27. Stciioccrcus thuhcri—28. MyrtiUocarttts cochaL—29-

32. Rranches of funiculi with no pigment cells at aulhesis.—29. Stctioccrctis hnnckci.—30.

Ccphaloccrctis hoppcnstcdtii.—31. LopJioccrcus scholiii.—32. rachyccrcus hoUiiUius.

of tlie periuntli parts, inner floral tnbo, filaments, style, stigma, and, sometimes,

the anthers of the same speeies that have the fnnienlar pigment at aiitlu^sis, but

this same pigment also colors floral parts of other Paclu'cereeae that lack the

funicular pigments, e.g., LopJioccrcus.

To date, Btixbaimi has reported special hnn^cnlar pigment cells in Ilcliabravod

(1967, here as Polaskia clicmlc), Macliacroccreus (1968b, 1969), Myrlillocactus

(1962c, 1972), Polaskia s.s. (1983d), Rathhunia (1975c, here as Stcnocereus),

and most speeies of Stenoccrciis (1963b, 1969). Bnxbamn (1963b) observed

that these pigment cells are absent in S. hcncckei, S. Jaevigatus, and S, weJ)cri,

xvhich he considers primitixe species of the genus. Our observations confirm

Buxbaum's list but also add Escoulria and Lcmaircoccrcus iJiurhcri var. Jittoralis,
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marginatus

these cells in our material, and S. beneckei lacks them in the uiimatme flowers
we have seen. No material of S. laevigatus was available for study; nevertheless,
it is clear that only species with abundant stem triterpenes have these unusual
funicular pigment cells in Pachycereeae and in Cactaceae as a whole. These are
also the only reported cases of silica bodies in the stem.

Polaskia.—2 spp. 1958

1967). Flowers borne at shoot tips, 1 per areole, diurnal, to 5 cm long, slightly

wider than long when fully open; ovary and floral tube covered by numerous
small but discrete podaria, each bearing a small but evident lamina, the areoles

widi conspicuous tan trichomes and light-colored bristles in P. chende but essen-

tially naked in P. chichipe; floral tube short and narrow, to 1 cm long above the

ovary; perianth spreading and inner parts pale pink (P. chende) or rotate to

reflexed and yellowish green (P. chichipe), minutely serrulate along the upper
margins; stamens numerous; style with 12 strongly papillate stigma lobes,

exserted beyond the stamens; nectary chamber open; at anthesis, immature fruit

1.0-1.5 cm thick, the wall nonniucilaginous; red pigmentation present in the
pericarpel and absent from the ovary wall and beneatli the locule; locule

spherical, about 4 mm thick. cheiide)

chichipe) thick, generally lacking laminae but having clusters of short spines

rather than bristles, some long trichomes persistent in P. chende; pericarp with
few mucilage cells; pulp of mature fruit somewhat mucilaginous, sweet and red.

Seeds very small, well spaced, pyriform-ovoid and subtruncate, with tan sub-

lateral hilum; testa dull black and reticulate punctate.

Escontria.—l sp. (Bravo, 1937; Buxbaum, 1970a; Marshall & Bock, 1941).
Flowers borne at shoot tips, 1 per areole, diurnal, 3.5-4.0 cm long, narrowly
cylindric-funnelform; ovary and floral tube covered by wide imbricated, char-

taceous, yellowish but translucent scales (laminae) with minutely serrulate upper
margins; floral tube about 1 cm long above the ovary; perianth erect, the parts

narrow, yellow, minutely serrulate; stamens numerous; style with about 8 stigma
lobes, included; nectary chamber somewhat closed; at anthesis, immature fmit
about 1.5 cm thick, the wall usually nonniucilaginous; red pigmentation present

in the thick pericarpel and absent from the ovary wall and beneath the locule;

locule shieldHke in longisection, 6 mm or more wide. Fruit globular, 5 cm thick,

covered by chartaceous scales of the original pericarpel and lacking trichomes

or spines; pericarp with abundant mucilage cells; pulp of mature fruit deep
purple red, sweet. Seeds very small (smallest of any Pachycereeae), similar to

those of Polaskia but with more rugose testa.

Mijrtillocactus.—4 spp. (Buxbaum, 1962c, 1972). Flowers several per areole,

produced on old spur shoots on all green stems, diurnal, no more than 3 cm
long, slightly wider than long when fully open; ovary and floral tube with few,

low podaria, each with a small lamina, the spines and trichomes hidden or ab-

sent; floral tube extremely short and slightly flaring; perianth spreading to

rotate, the parts grading from pale pinkish white in the center to purplish green

on the outside; stamens relatively few; style with up to 6 stigma lobes, exserted

when perianth rotate; nectary chamber very small, narrow, completelv open-
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immature fruit oblons. not more than 5 mm thick, tlie wall of the

ovary

rpel and absent in the ovary wall and beneath

1-2 mm thick. Fruit oblong, to 2.5 mm long, mostly smooth with small laminae,

tuft of light-colored trichomes and, sometimes

s spine; pericarp with abundant mucilage eel

deep purple red and s

to those of Escontria.

Stenocereus.—ca. 22 spp. (Backeberg, 1960; Benson, 1969a; Bravo, 1937,

Britton & Rose, 1920; Buxbaum, 1955, 1963b, 1963d, 1968b, 1969; Gates

Martin, 1973; Sanchez Mejorada, 1972, 1973a; Shreve & Wiggins, 1964)

rs borne mostlv at shoot tips, except in S. dumortieri where borne fa

down
5-22

funnelform, funnelform-campanulate, and

tube with numerous podaria, often with L

ovary often with

red trichomes, and clusters of short spines, but those of the floral tube often

naked or nearly so, the lower floral tube and pericarpel of several species (e.g.,

S. stellatus and S. treleasei) more typically with Hght-colored bristles; floral tube

well developed, 2.5-10 cm long above the ovary; perianth commonly wide spread-

ing or reflexed at anthesis, the inner parts typically white, cream, pale pink, or

lavendar changing to darker shades to purple red outside and on the floral tube,

but rathbunias pink changing to terracotta red; stamens numerous to very nu-

merous (largest flowers), often with very long filaments; style with multilobed

stigma, up to 14 stigma lobes, generally exserted from the floral tube and stems

when the perianth is spreading; nectary chamber open or partially enclosed by

third

1-3

often mucilaginous; red pigmentation absent completely or present only in the

5-10

with

branched. Fruit globular to ovoid, 3-9 cm thick, generally lacking trichomes but

typically having small laminae and clusters of long spines at maturity, the spines

deciduous in some species; pulp of mature fruit red, sweet, edible. Seeds either

brown or blackish brown, dull, verrucose, with a large basal hilum or glossy

very fine punctae, 1.5-3

wi

range of floral designs. Few, if any, features clearly define this genus, except

that the flowers have small scales on the pericarpel, a long floral tube, and edible,

ovoid to globose fruits that are very spiny at or just before maturity.

OTHER PACHYCEREEAE

To date, chemical investigations of other Pachycereeae have found that

glycosidic triterpenes either are absent or are present only in trace amounts.

Lupeol, a sapogenin (aglycon), is found in Lophoceretis, in which alkaloids are
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particularly abundant. None of the species here assigned to Backehergia, Carne-

giea, Cephulocereus, Lophocereus, Mitrocereus, Neobuxbaumia, Fachycereus,

and Pterocereus, has special epidermal funicular pigment cells at anthesis.

Instead, at anthesis the pericaipel is chlorophyllous, the ovary wall is greenish

wliite to white, and the tuniculi and ovules are white. Red pigmentation of the

fruit appears very late in development when a water-soluble betalain first is

produced within the fruit wall and then occms in the locale. Certain species

ha\^e wliite pulp in ripe fruits, and green-fruited species occur in Neobuxbaiimia.

Lophocereus,—2 spp. (Backeberg, I960; Buxbaum, 1970b; Lindsay, 1963;

Shreve & Wiggins, 1964). Flowers borne at shoot tips where flowering areoles

become liighly branched and produce long, gray white bristles, nocturnal, 2.5-4

cm long, broadly funnclform and nearly as wide as long when fully open; ovary

and floral tube with very low podaria with small laminae but no conspicuous

trichomes or spines; floral tube short, generally less than 1.5 cm long above the

ovary; perianth widely spreading or rotate, the inner parts white to light or dark

pink (L. schottii) or burnt coral (L. gatesii); stamens relatively few; style with

5-6 white stigma lobes, slightly exserted beyond the stamens; nectary chamber

small and essentially open; at antlicsis, immature fruit oblong, less than 1 cm
thick, with a few scattered mucilage cells in the wall; locule oblong, to 6 mm
wide. Fruit globular to oblong, 1-3 cm tliick, glabrous, nearly spineless, with

persistent laminae, bursting irregularly; pulp red and juicy. Seeds glossy, black,

with a prominent raphe and a swollen collar around the hilum, 2 mm long.

Pachijcerem.—6 spp. (Backeberg, I960; Bravo, 1937, 1956a, 1956b; Britton

& Rose, 1920; Buxbaum, 1963a, 1963b; Shreve & Wiggins, 1964), Flowers borne

at shoot tips in most species but far down the ribs in P. marginatus and on old

areoles in F. iceberi, 1 per areole, except in P. niargiriatus which may have 2 per

areole, diurnal or nocturnal, 4-12 cm long, l)roadly cylindric, cylindric-funnel-

form, or funnelform; ovary and floral tube covered by numerous, relatively low

podaria, with small to medium-sized laminae, the areoles with tufts of tan, beige,

or golden trichomes, particularly in P. grandis, P. pecten-aboriginum, and P.

pringlei, with small light-colored bristles on the pericarpel and floral tube in

P. grandis^ P. hollianus, and P. pecteii-aboriginum, present but inconspicuous

only on the floral tube of P. marginatus and P. \ccbcr% and essentially absent in

P. pringlei; floral tube thickened, about half as long as the flower; perianth

generally short, the parts spreading very far from the tube except in P. weberi^

the parts white or ivory white in most species but sometimes rose in P. margiimtus

and purplish in the outer parts of P. pecten-aboriginum, minutely serrulate along

the upper margins in several species; stamens numerous, particularly in large

flowers; style with numerous stigma lobes, exserted above the level of tlie stamens

except in P. margiruitus and P. weberi; nectary chamber open or nearly so; at

anthesis, immature fruit globular, 1-2 cm thick, seemingly wider in species with

copious tan to golden trichomes that cover the pericarxoel as a diick carpet, the

wall thick and nonmucilaginous; red pigmentation absent; locule spherical,

shieldlike (P. hollianus)^ or squarish (P. imirginatus) ; ovules and funiculi gen-

erally not filling the locule, and in P. pringlei each branched funiculus with

its numerous ovules widely spaced and discrete. Fruit globular or ovoid, 4-8
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cm tliick, burlike with long golden spines or bristles and tricliomes (P. grandis,

P. pecten-aboriginumj and P. pringlei), covered with abundant clusters of

golden spines that are deciduous at maturity, or with fewer clusters of shorter,

thinner spines or bristles and light-colored trichomes; pulp eventually red, burlike

fruits generally dry and open by apical splits; fleshy fruits not very mucilaginous.

Seeds mostly glossy black, comparatively large, 2^,5 cm long, the raphe

prominent in all species but especially in F. hollianus and P. murgitiatus; hilum

typically obHque, with a tliick collar in P. uuirgUuitus; testa thin.

Like Stenocereus, Pachijcereus is a genus with diverse reproductive features.

Pachycereus iiuirginatus has small, tubular, white or rose-colored flowers, with

some trichomes and virtually no bristles, small Hghtly armed fruits, and large

seeds. Pachycereus hollianus, the type species of Lemaireocereus, has broadly

cylindric flowers 7-10 cm long, with a short ivory white perianth, having

conspicuous tufts of trichomes and numerous bristles, large ovoid fruits with

numerous bristles, large ovoid fruits with nunierous bristles, large ovoid fruits

with numerous liglit-colored trichomes, bristles, and spines, and black shiny

seeds with a prominent raphe. Flowers of P. weheri are fmmelform, 8-10 cm
long, with small tufts of coffee brown trichomes; the fruits are large, oblong, and

naked at maturity because spine clusters are deciduous, and tlie seeds are large,

black, and shiny without a prominent raphe. The remaining species have large

cylindric-funnelform flowers covered with copious tannish trichomes, burlike

fruits (less so in P. pringlei), and very large, black, shiny seeds with a small raphe.

BackeberguL—1 sp. (Bravo, 1961; Buxbaum, 1975b). Flowers produced

within a dense terminal head of golden spines and bristles, 1 per aerole, noc-

turnal, 6-7 cm long, tubular; ovary and floral tube with podaria having fairly

conspicuous laminae, conspicuous tufts of long tannish brown trichomes, espe-

cially on the pericarpel, and 1-several golden bristles per areole, especially on

the floral tube; floral tube 3 cm long, relatively thick; perianth parts golden green,

relatively short, mostly erect; stamens relatively few; style short with relatively

few short stigma lobes, included; nectary chamber large but open, with a slight

apical constriction; at anthesis, immature fruit 1.5 cm thick; red pigmentation

completely absent, the walls green; locule semicircular in outline, with a small

apical point, ca. 9 mm wide; ovules and funiculi not filling the locule. Fruit

o\'oid, 3.5 cm thick, covered by long trichomes and long mostly erect bristles;

splitting irregularly, pulp wine red, juicy. Seeds shiny, black, 5 mm long, ca. 4

mm thick, with a prominent raphe and thin testa.

Mitrocereus.—l sp. (Backeberg, I960; Britton & Rose, 1920; Buxbamn, 1953,

1971a; ITertrich, 1934). Flowers borne at shoot tips, 1 per areole, the flower often

subtended by long trichomes and bristles, nocturnal but remaining open the next

day, 7-8 cm long, broadly cylindric-funnelforin; ovary and floral tube with

podaria bearing large leaflike laminae, but these hidden by copious, long tannish

brown trichomes and some light-colored bristles; floral tube ca. 5 cm long, very

thick; perianth parts rose red but when spreading cream-colored in the center;

stamens numerous; style long, thick, with few very short stigma lobes, long

exserted beyond the stamens and perianth; nectary chamber very large, well

hidden by enlargement of the bases of the lowermost stamens; at anthesis, im-
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mature fruit 2.5 cm tliick^ tlie walls with numerous, well-spaced mucilage cells;

red pigmentation completely absent, the walls green; locule semicircular in

outline with a small apical point, ca. 10 mm wide; ovules and funiculi not filling

the locule, the funiculi often with papillate epidermal cells near the ovules. Fruit

obovoid, greenish, 4 cm thick, lanate, with some bristles; j)ericar^) mucilaginous,

splitting lengthwise into 8 or more segments; plup white, relatively dry. Seeds

shiny, black, larger than but similar in structure to those of Pachycerem hoUianus,

having a prominent raphe.

Cephulocereus,—20-30 spp. (Backeberg, I960; Bravo, 1937; Bravo & Mac-

Dougall, 1959, 1963; Britton & Rose, 1920; Buxbaum, 1962a, 1971b; Marshall &

Bock, 1941). Flowers borne near shoot tips, often in dense clusters, 1 per

areole, nocturnal or diurnal, generally 3-8 cm long, but longer when the ovary

is elongate, e.g., in C. russelianus (possibly not a member of this genus), funnel-

form or funnelform-campanulate, the flowering areole typically with numerous

long soft white trichomes; ovary and floral tube often without prominent podaria

but generally with noticeable laminae, especially in species referred to as Neo-

dawsonia, the arcoles sometimes with short trichomes but mostly lacking spines

and bristles; floral tube often thickened and half as long as the flower; perianth

parts generally spreading or reflexed, light pink to dark rose red; stamens nu-

merous; style thickened, with up to 12 stigma lobes, commonly exserted shghtly

beyond the stamens; nectary chamber partially or completely closed; at anthesis,

immature fruit globular or slightly flattened, but in certain species markedly

oblong, rarely more than 2 cm thick, the wall thick and generally mucilaginous;

red pigmentation absent, the walls green; locule mostly shieldlike or cordate

in outline, with an apical point; funiculi with papillate epidermal cells in C.

hoppenstedtii and C. senilis. Fruit usually depressed-globular, sometimes oblong,

to 5 cm thick, completely naked, with small laminae only, or, in a few species,

with small trichomes and spines; pericarp usually mucilaginous; pulp generally

red, except in Neodaivsonia, where sometimes white. Seeds poorly described,

shiny, black or black brown, with very fine sculpturing, small.

Neolmxbaumia,—6 spp. (Backeberg, 1960; Bravo et al, 1970, 1971a, 1971b,

1973; Buxbaum, 1957; Dawson, 1952; Poindexter, 1949; Scheinvar & Bravo, 1973;

Vail, 1960). Flowers borne mostly at shoot tips but produced on old areoles in .V.

pohjlopha^ 1 per areole, nocturnal, 4,.5-7.5 cm long, funnelform to funnelform-

campanulate; ovary and floral tube with relatively large podaria and small to

medium laminae, the trichomes and bristles usually inconspicuous or absent at

anthesis, the podaria specialized as extrafloral nectaries at least in N. poh/lopha;

floral tube relatively long and thick; perianth generally spreading, whitish to

purple red; stamens numerous; style often with relatively few stigma lobes,

included; nectary chamber typically large and closed for species where descrip-

tions are available; at anthesis, immature fruit globular to ovoid-pyriform, 1-2

cm thick, the wall thick and mucilaginous, especially in the pericarpel; red pig-

mentation absent in the wall; locule either shieldlike or oblong, less than 1 cm

wide; ovules and funiculi generally absent from the center of the locule, as in

Pachyceretis pringlei. Fruit glol)ular to ovoid-pyriForm, often with a persistent

floral tube, rarely more than 4 cm thick, the podaria greenish, generally con-
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white

me
apical splits; pulp generally dry, white. Seeds shiny, dark brown or black,

witli very tine sculpturing, obliquely renifonn, up to 2 mm long,

Caniegiea.—1 sp. 1969

195Sb; Shreve & Wiggins, 1964). Flowers borne at shoot tips, 1 per ureole,

nocturnal but remaining open the next day, 10-12 cm long, 5-6 cm wide, funnel-

form; ovary and floral tube covered by relatively large podaria with conspicuous

lannnae, the areoles with whitish trichomcs on the pericarpel and lower floral

tube; floral tube 6-7 cm long, green, fused to the base of the style above the

ovary for 1 cm; perianth commonly rellexed at andiesis, the inner and outer

parts pure white; stamens extremely numerous, the filaments long and white;

style with about 10 stigma lobes, exserted beyond the stamens; nectary chamber

small and open, above point of fusion of style and floral tube; at anthesis, im-

mature fruit globular to oblong, 1.5-2 cm tliick, the walls with abundant mucilage

cells; red pigmentation completely absent, the walls green; locule markedly

nun wide, packed with ovules. Fruit obovoid to ellipsoid, green6-8

5-7

inconspicuous white bristlelike spines; pericarp mucilaginous, splitting length-

wise along 3 lines; pulp red. Seeds sliiny, black tinged with red, tlie sculpturing

merely slightly bulging epidermal walls, 1.5 nun long; testa relatively thin.

Anisocereui>.—7 sp. (Backeberg, 1960; Buxbaum, 1970a).''' Flowers 1 per

areole, 7 cm long, cylindric-funnelforni; ovary and floral tube covered with con-

spicuous green laminae, those of the pericarpel and lower floral tube subtending

aeroles witli trichomcs and thin spines; floral tube 5 cm long, relatively thick;

perianth parts orange red. tyl

a

with relatively few stigma lobes, slightly exserted beyond the stamens; nectary

chamber with a slight apical constriction but mostly open; at anthesis, immature

frnit 1.5 cm thick; locule relatively wide. Fruit almost dry; pulp whitish. Seeds

shiny, black brown, 3 nun long.

Pterocereus.—1 sp. (Backeberg, I960; Glass & Foster, 1973; MacDougall &
Miranda, 1954).^'* Flowers often borne on old areoles, 1 per areole, nocturnal

with fetid odor, 8-9 cm long, cylindric; ovary and floral tube covered by poc

with large imbricated, recurved, green leaflike laminae, trichomcs, and spines;

floral tube 4.5 cm long, relatively thick; perianth parts numerous, yellowish

green, strongly spreading or recurved at anthesis; stamens numerous; style with

several short stigma lobes, approximately at the upper level of the uppermost

stamens; nectary chamber fairly large and closed; at anthesis, immature fruit

globular, 2.5-3 cm thick, the wall thick and lacking mucilage; red pigmentation

absent, the walls green; locule shieldlike, S mm wide. Fruit beconnng dry,

cm thick.

3-4

POLLEN GRAINS OF I'ACllYCEREEAE

As snmmarized by Leuenberger (1976), all Pachycereeae examined to date

have very similar pollen grains, having the following features. Size: maximum

Existing closcrii^tioiis art' very inconiplcle.
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79-47 urn: minimum diameters 73-41 f

exine: tectate-perforate; finely anulopunctate; columellae 0.6-1.0 /xm high,

irregularly dispersed or reticuloid and numerous, 40-80 per 50 /xnr; spinules

2.5-0.8 /xm high, isolateral or shglitly concave. Apertures: almost exclusively

tricolpate with occasional hexacolpate grains in tricolpate samples. Although

Leuenberger does not advocate use of pollen data for classification of sjoecies

within Pachycereeae, certain patterns do appear in his tables: (1) pollen grains

of the two species of Polaskia are perfectly spherical and very similar to each

other; (2) pollen grains of Escontrhi and Mijrtillocactus are strikingly similar

in exine features; (3) pollen grains of Stenocerens resemble those of Polaskia

but are slightly larger and have fewer spinules and higher columellae; (4)

pollen grains of S. gummosiis veiy closely resemble those of S. stelatus; and (5)

pollen grains of all species that lack stem triterpenes are very similar, being

most similar to those of Polaskia among the triterpene-bearing species. The

most divergent pollen grains in the tribe are those of Lophocereus, which have

the tallest spinules and widest perforations.

SPECIES OF OTHER TRIBES OF CACTOIDEAE

Because most species of other tribes of columnar cacti are not included in

this study, there is no need to summarize the reproductive features for species

examined outside tribe Pachycereeae.

Most species have flower, fniit, seed, and pollen characteristics that closely

overlap patterns in Pachycereeae. The seeds and pollen grains, as well as

flower and fruit structure, of Bergcrocactus emoriji (Benson, 1969a, 1969b;

Moran, 1965; Shreve & Wiggins, 1964) indicate that this species is closely related

to, if not derived from, tribe Pachycereeae and not Echinocereeae but also may

represent a connection between Pachycereeae and Echinocereeae. Bergerocacfus

and Echinocereus lack pearl cells at anthesis (Buxbaum, 1975). In tribe Cacteae

reproductive features of the genera with primitive features, e.g., Echinocactus

and Ferocactus, are not unlike those of Polaskia and Pachijeeretis hollianus, which

co-oecur with these same species. Even though external features of flowers of

Machaerocereus are superficially similar to those of Hylocereeae and Tricho-

cereeae, other features of flowers, fruits, and seeds show that these taxa are not

closely related (Buxbaum, 1968b). Tribe Cereeae has flowers and x>ollen grains

similar to those found in Pachycereeae; however, phylogenetic reconstructions

of the tribe (Buxbaum, 1968a, 1968c, 1968d; LcTieiibcrger, 1976, after Buxbaum)

clearly show that the species with flower and fruit characteristics similar to

Pachycereeae, e.g., Cephalocereus, are the most highly derived phylads of the

tribe, a result of convergent evolution. Although none of the genera of Lepto-

cereeae and Browningeae are adequately described, published illustrations of

their flowers (Buxbaum, 1963e, 1965, 1966; Rauh, 1958) are strikingly similar

to flowers of Polaskia and Pachijcereus, especially flowers of Anruitoccrens and

Samaipaticereus (Leptocereeae), and Brownin<^ia and Castellanosia (Brown-

ingeae) of northwestern South America; in fact, species of Armatocereus were

originally included in Leniaireocereus by Britton & Rose (1920).
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Pollination

Few data are pnl)lislu'cl on pollination of Mexican coliunnar cacti, and ac-

counts often emphasize l)at pollination (Alcorn et al., 1959, 1961, 1962; Howell,

1972; McGregor et al., 1959, 1962; Moran, 1962b; Porsch, 1939; Vogel, 1968).

Bat pollination is probal)ly very widespread in Pachycereeae in that many species

are ideally suited for bat visitatioiL Their flowers typically open at night; are

mechanically strengthened, funnelform-campanulate to campanulate; and have

great numbers of anthers, a large stigmatic surface, and large, basal and hidden

nectary chamber. The flowers are positioned near the tips of the branches,

often held above the neighboring vegetation, and flower color is often white or

light rose. In addition, some species also liave strong fetid nocturnal odors, e.g.,

Ptcrocercus ^aumcri (Glass 6f Foster, 1973), which has yellow green flowers

covered with large leafy primordia. Flowers that are campanulate and open
during the day may attract bird and insect visitors (Moran, 1961).

Flowers adapted for luunmingbird visitation, including those of Myrtillo-

cactHs, Pachyccrcus mari^inatus ( Beutelspacher & Martinez, 1973 ) , PoJciskia

chende, Stcnoccrciis ahmoscnsis, S. hcncckci, and S. stellatus, have diurnal

anthesis, a pinkish to red short narrow floral tube and perianth parts, and an open

nectary cliamber; and in Mt/rlillocacfm, Pachycercus murginutus, and S. alamo-

scnsis flowers are produced on old areolcs along the stem rather than clus-

tered at the tips. Hummingbirds have been observed visiting native populations

of MyrtiUocactus cochal, M, gcomctrizans, and S. alamoscnsis.

Although hawkmoth pollination has not been observed in Pachycereeae, we
suspect that the long salverform pinkish flowers of machaerocerei, the narrow
tubular pinkish flowers of Stcnoccrciis stamlJcyi^ and the short tubular, rotate

pinkish flowers of Lophoccreus, which all open at night, are preferred by hawk-
moths. Their nectary chambers are completely open.

Many species of cacti are visited by small insects foraging either on the

copious pollen or nectar (e.g., Shreve & Wiggins, 1964), but the effectiveness

of these small insects as cactus pollinators has rarely been measured (Alcorn

et al., 1961; McGregor et al, 1959),

Closely related species often differ markedly in flower shape, length, color,

and time of anthesis. For example, Stcnoccrcus alamosams, a northern desert

species with diurnal flowers, and S. standleyi, a species of more mesic habitats

with nocturnal flowers, are morphologically very similar; likewise Lophocercus
with small clustered nocturnal flowers, Pachycercns imirginatus with small

tubular diurnal flowers, and P. icchcri with funnelform nocturnal flowers are

closely related to judge from all evidence of steni structure and chemistry. One
may conclude from these and other examples that within Pachycereeae depen-

dence upon relatively large, highly mobile animal vectors for outcrossed pollina-

tion has resulted in a radiation of floral designs. Therefore, differences between

species that are pollination strategies in particular geographical regions must
not be overweighed. Between geographically isolated species, one should

expect to find not only differences in flower size, shape, position, color, and time

of opening but also differences in the tjpe and size of appendages on the exterior

of the flower, e.g., to attract certain types of pollinators or to prevent injury
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(spination) to animal vectors. The degree of development of primordia at

anthesis, which is stressed in the classification of Britton & Rose (1920), may

not be valid for delimiting genera.

Discussion

Comparative anatomy is useful in reconstructing phylogenies but is not

automatically reliable by itself since internal tissues, like external structures,

experience convergent and parallel evolution. Anatomical features are not neces-

sarily conservative, because characters that affect the fitness of a plant are likely

to be acted on by natural selection. Therefore, any worker is pleased to uncover

sets of anatomical and other taxononiic features in otherwise similar taxa that

are so unusual for flowering plants that the combination of features can clearly

define a natural group (Thorne, 1958, 1963). The sets of anatomical, morpho-

logical, and biochemical features discussed above not only clarify the limits

of subtribes within Pachycereeae but also help determine with reasonable

certainty where dichotomies have occurred between related phylads and species

pairs.

One natural group of Mexican columnar cacti has become clearly defined

through observations in this study. Subtribe Stcnocereinae (sensu Buxbaum)

first included only Stenocereus (i.e., all species of Lermiireocereus except L.

holUanus)^ Carnegiea, and Lophocereus; but later Machaerocereus and Rath-

hunia from the tribe Echinocereeae (Buxbaum, 1968b, 1969, 1975c) and subtribe

Cephalocereinae were added to form one large subtribe (Fig, 33). We propose

to emend and redefine this subtribe to include instead the taxa that have: (1)

abundant stem triterpenes and no alkaloids (Table 1); (2) pigment cells in the

epidermis of the funiculus in the flower; (3) generally small seeds (3 types);

and (4) strong similarities in growth habit and vegetative and reproductive

mori)hology and anatomy. Included here are all species that have silica bodies

in the skin and the species of Slenocereiis (s. 1.) having areoles with red

glandular trichomes. Many, but not all, species of Lenmireocereus (sensu Britton

& Rose, 1920) are included here, as well as tlie genera Escontria, Machaerocereus,

Myrtillocacttis, and RathhunicL We have in effect combined some members of all

four subtribes of Buxbaum into one and have excluded Carnegiea, Lophocereus,

and the Cephalocereinae, which have biochemical or moiphological features

more typical of a different subtribe. Because features such as presence of stem

triterpenes, skin silica bodies, special funicular pigment cells, and areoles with red

trichomes are apparently unlinked in any biological functions, their consistent

occurrence together denotes monophyly: it is highly unlikely that this unique set

of features, absent from other Cactaceae, has evolved more than once.

Within subtribe Stcnocereinae two groups of genera are identifiable, those

without and those with skin silica bodies. The first group consists of Escontria,

Miirtillocactus, and Polaskia, the seven species with the smallest seeds in the

tribe. All five records of chichipegenin (Table 1) occur in Myrtillocactus and

Polaskia, and five species from all three genera have longispinogenin. These taxa

are all trees 4-7 m tall wdth a distinct trunk to 1 m high; M. cochal tends to have

the flattest crown. In addition, all species have relatively small flowers, and
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MYRTILLOCACTINAE

MyrtillocQCtus

Potaskia

PACHYCEREINAE

Pseudomitrocereus

Pachycereus

HeliabravoQ

STENOCEREINAE

Lophocereus

Carnegiea

Rathbunto

Neobuxbaumia
Cepholocereus

Machaerocereus

Backebergia

Sfenocereus

Escontria

Pterocereus

PTE/^OCEREINAE

Fic;uRK 33. Approximate phylogenetic relationships of Pachycerccac according to Bux-
baiun (after Leuenl)erger, 1976).

pigmentation in the female part of the flower is restrieted to tlie pericarpel and

does not occur on the sides of or below tlie locule. The two species of Folaskia

are obviously closely related to each other in the following ways: (1) stems

light, bright green, a color uncommon in tin's tribe; (2) the shaiply acute ribs

bear morphologically similar areoles and spines; (3) rib number similar but

generally higher in F. chichipc; (4) skin very thin, with a smooth cuticle,

bullate multiple epidermis, and 1( -2) -layered hypodermis with lamellar primary
thickenings; (5) cortex and pith lacking mucilage and crystal cells, and pith

very narrow and lacking abundant starch; (6) external and internal structures

of the flowers similar even though the number of primordia and trichomes on
the x>ericarpel and short floral tube differ; (7) seed size and shape and testal

surface features nearly identical; (S) pollen grains very similar, more so to each

otlier than to other species of Pachycerceae; and (9) stem triterpenes very similar

and biochemically very simple. Escontria and MtjrtiUocactus also show close

relationships to each other in the following respects: (1) horns present on the

outer epidermal walls, and these covered by a thick, rough cuticle; (2) hypo-

dermis thick and lacking crystals; (3) mucilage cell patterns of the cortex and
pith nearly identical; (4) both species with relatively narrow pith; (5) testal

surface features of seeds strikingly similar; and (6) pollen grains nearly identical.

Flowers of Myrtillocactus more closely resemble flowers of Polaskia cheyide than

those of Escontria and may be vicw^ed as very small versions of the former with

almost no development of pericarpel vesture and armatiu'e and with stronger

development of mucilage of the fruit. Nevertheless, MtjrtiUocactus is unusual

because more than one flower occurs per areole, an uncommon feature in Pachy-

cereeae found elsewhere in Lophocereus. Buxbaum (1962e, 1963d, 1967) has
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repeatedly noted tlic relatedness of F. chende (as Ileliahmvoa), Mijrtillocactus,

and PoJaskia for some of the reasons cited above, but he (1970) has compared

£. chiotilla with Pterocereus and Afmocereus.

Stenocereus is a monopliylctic taxon in which vegetative and reproductive

features have undergone extensive evolution. All species studied here have

sihca bodies in the skin and higlily mucilaginous stem cortex, but witliin tlie

genus the distributional patterns and sliapes of these features reveal smaller lines

of radiation, paralleled by patterns observed in distribution of stem triterpenes.

Stenocereus stelhitiis and S. trcJeasci, species of southern Mexico, are the

only known taxa to produce both stellatogenin and thurberogenin in the stem.

Cactus taxonomists have consistently placed these species next to each other

from similarities in growth habit, flowers, and fruits (Backeberg, 1960; Bravo,

1937); in fact, Backeberg includes only these species in Stenocereus, Stenocereus

treleasei has a higher rib number than S. steUatiis^ fewer central and radial spines,

and shorter flowers, with larger tufts of trichomes. This study also shows that

their stem anatomy is nearly identical, especially the structure of the skin, in

which the large silica bodies are found only in the hypodermis. The flowers of

both species are similar in areolar features to Polaskia chende and in floral design

to Pachycereus marginatus,

Stenocereus pruinosus is certainly closely related to the stellatus group to

judge from superficial similarities in growth habit, stem anatomy, and seeds;

but S. pruinosus is clearly distinct chemically and has longer, more funnelform

flowers and has fruits with tan-felted areoles and numerous persistent yellow

spine clusters. The general features of the shoot, especially those of the areoles,

flowers, and fruits are also characteristic of S. chrijsocarpus (Sanchez Mejorada,

1972), which has longer flowers and larger fruits. That species, however, has

red glandular trichomes in the areoles in addition to the normal tan ones, and in

this way is similar to S. queretaroensis. Studies of the stem anatomy and chem-

istry of S. chrijsocarpus are needed to evaluate its relationships.

Another phylad \\ithin Stenocereus consists of S. griseus, S. hystrix, and S.

longlspinus^ which have similar external features of stems and reproductive

structures and also similar sets of unusual stem triterpenes (Table 1). Steno-

cereus laevigatus may also belong to this phylad, but its anatomy and chemistry

are still unknown. Stem anatomy of S. hystrix and S. Jongispinus shows that this

phylad belongs in the genus because silica bodies are present, and the seeds of

this phylad are very similar to those of S. pruinosus and S. stellatus. The species

are native to the West Indies, Guatemala, and southernmost Mexico, and in all

likelihood this phvlad is an early radiation from Mexican stock. The flowers

appear to be adapted for nocturnal pollination by bats, which are particularly

common in the ranges of these species.

Stenocereus dumortieri, which has been called IsoJatocereus dumortieri

(Backeberg, 1960), is certainly a highly specialized species of the genus and the

largest species related to S. pruinosus and S. chrysocarpus. Ribs are few, bluish

green or glaucous, and bear areoles that are very closely spaced. Spines are

thinner than in most stenocerei, and the cortex is bright yellow, more so than in

S. pruinosus. Moreover, S. dumortieri has a unique olcanane triterpenc, duinorti-
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crigenin, an unusual lactone conipound that is probably derived biochemically

from oleanolic acid. The flowers and fruits are most similar to those of the

stdlatus group, and theii' seeds also resemble those of S. stcUatus^ S. hijsUix, and

S\ pruinoaus. From these data, S. dumortieri appears most closely related to S.

pruinosus.

Stanocereiis bciwckci, S. martiiiezii, S. montanus^ S. queretaroemis^ S. queve-

doniSy and S. thurberi appear to represent a phylad that has spceiated in Mexico
in Neuva Galicia and west of the Sierra Madre Occidental, All these species

have red trichonies in stem areoles, and of the five species that have been chem-
ically studied, four have queretaroic acid, a triterpene found in no otlier cacti.

Stcnocercus nunihiezii, which has never been studied chemically or critically

described, is so similar to S. thurberi that tlieir relationsliip is inescapable. All

these species Iia\'e similar external rib features, e.g., strongly siimate margins,

and S. montanua and S. qucretaroemU- have similar stem anatomy. Stenocereus

thurberi has stem chemistry and skin silica bodies most similar to S. stcllatus;

however, its flowers and seeds are unlike those of S. dellatus^ and the large

mucilage sacs in the outer cortex are distinctive among columnar cacti examined,

us

dili

in having funnelform flowers. The seeds have not been described. Diurnal and
nocturnal flowers occur in this phylad, and flower shape, length, and color are

also vai'iable, presumably in response to natural sel(X'tion for preferred polhna-

tors*

The recently described Stenocereus fricii (Sanchez Mejorada, 1973a) is dif-

ficult to comxxue to other stenocerei because no chemical and anatomical data

are available. The growth habit most closely resembles that of S, stellatus and
the previous phylad with red glandular trichonies, e.g., S. montanus and S.

quevedonis. However, S. fricii has cream-colored felt on the areoles and has

flowers and fruits similar to those of S. prmnosus and S. chrysocarpus.

When Britton & Rose (1909) established the genus Ratlibunia, several species

of Stenocereus, then Lcmaireocereus^ had not been yet described, including species
from Sinaloa and Nucva Galicia. Consequently, the conspicuous red tubular

flowers of Rathbunia were quite distinctive from typical funnelform flowers in

Lenuiireocereus. When L. standleyi was described from Sinaloa, the distinctions

between these genera were diminished. This species lias strongly sinuate rib

margins that bear well-developed clusters of numerous radial and central spines

in areoles that generally lack tricliomes. Comparisons of S. standleyi with rath-

bunias sliow veiy few differences, eitlier suptM-licially or anatomically; rathbunias

appear to have fewer and smaller silica bodies. Flowers and fruits of these taxa

are closely similar even though the flowers of S. statuUeyi are lighter in color,

more funnelform, and nocturnal, whereas those of rathbunias are red, tubular,

and diurnal. In addition seeds of both are about 2 mm long, shiny, and black,

with minute punctae, a seed tyj^e uncommon in Stenocereinae. All these ob-

ser\'ations support a conclusion that standleyi, ahnnosensis^ and Jcerberi belong

in the same giMius, the principal difference in the flowers having arisen by
adaptation to different pollinators. RatJdyunia thus must be transferred to Steno-
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cereus. More study is needed of these northern species of Stenocereus, especially

the morphs of S. stcnullciji, to determine to what other species they are related.

Likely close relatives are S. quevedonis and S. niontanus.

Even witli information on stem anatomy and chemistry, placement of Steno-

ccrcus deficieiis is difficult, and we prefer to remain uncommitted on this Caril)-

bean species until the flowers and fruits are better described.

MacJuierocereui> is clearly related to Stenocereus, as seen by Britton & Rose

(1909) when they placed the species in Lemaireocercus before establishing

Machaerocereus (1920). Justification for this segregation was that the growtli

habit of Machaerocereus is more lax than in Lemaireocereus', spine clusters are

well de\ eloped and bear a strongly flattened, downward-pointing central spine;

and the perianth is very elongate and relatively long persistent. Although the

triterpenes of each Machaerocereus species is different (Djerassi, 1957), these

taxa have similar hypodermal silica l^odies and seeds, and the flowers and fruits

are quite similar, though the parts are darker colored in gumiiwsus. On the basis

of gross similarities in vegetative form, stem anatomy, triterpene chemistry, and

seed structure, machaerocerei are more closely related to S. stellatus than to

other cacti examined. However, S. jricii from Nueva Galicia, Mexico (Sanchez

Mejorada, 1973a), also has several vegetative and reproductive similarities to

Machaerocereus, Regardless whether machaerocerei are most closely related to

S. JTicii or S. stellatus, the morphological gap is not great enough to recognize

Machaerocereus. Therefore, we recommend assigning eruca and gummosus

to Steuocereus, The floral divergence of machaerocerei is, of course, overeinx^ha-

sized by the strong dependence of this phylad for nocturnal pollination by,

presumably, hawkmoths.

Backeberg (1960) recognized seven genera for the species here included in

StenocereuSy but none of the segrc^gales is strongly defensible. Both MarshaUo-

cereus and Ritterocereus are artificial pin lads, composed of species from several

separate lines, and Hertrichocercus, Isolatocereus, Machaerocereus, and RatJi-

hunia are extreme forms. For example, Ilertrichocereus {—S. heneckei) has

markedly glaucous stems, and Isolatoccrcus (=S. dumortieri) has flowers pro-

duced for long distances from shoot tips. Such segregates tend to confuse workers

not familiar with cactus taxonomy and overempliasize differences between

species, obscuring the fact tliat they are monophyletic. We support Buxbaum*s

(1963d) conclusion that such names are unnecessary and should not be used.

The genus Pachijcereus has been difficult to circumbscribe since Britton &

Rose (1909) first proposed it to include arborescent cacti with trichome-covered

flowers and burlike fruits. Their treatment of Pachijcereus in 1920 recognized ten

species in a more broadly defined genus. Since 1920 various workers have

shown that their genus was artificial; P. orcuttii is really an intergeneric hybrid

between P. pringlei and Bergerocactus emoryi (McGill & Pinkava, 1974; Moran,

1962a, 1963); F. columna-trajani and P. ruficeps are synonyms of .species be-

longing to other genera of Britton and Rose; and P. chrysonuiUus of Britton and

Rose is the plant now recognized as Mltrocereus fulviceps, which was inadver-

tently included in synonymy of another distinctive species, now calked Backe-



2042 ANNALS OF TUK MISSOIMU BOTANICAL GARDEN LVol. 65

hcrgia mUitaris ( Sanchez Mcjorada, 1973b), Two other species have been

removed from Pachycercus by most authors and assigned to Pterocereiis or to

Pterocereii:^ dud Anisocereits (Backel)erg, 1960) or Esconlria (Bu\l)aum, 1970a).

Lemaireoccreus hollianus, the type of its genus, has been transferred to Pachy-

ceretis by Buxbaum (1961), especially on seed characteristics, and P. nuirginatus

has been transferred to Lemaireocereus (Berger, 1929) and to Stenoceretis (Bnx-

baiun, 1961). Another arborescent species, L. trcheri, has been placed in Pachy-

cercus by Backcberg (1960). Therefore, only three species, P. grandis, P. pecten-

ahorigimnriy and P. pringlei, have consistently been retained in the genus.

Confusion on the generic limits of Pachycercus can be resolved only after

the phylogenc^tic relationships of the species are clearly iniderstood. The genus

IS composed of several divergent phylads; consequently, no set of taxonomic

features satisfactorily defines the genus. Species appear to lack crystals in the

skin, and they have stem alkaloids that form red and then black pigments after

wounding. Moreover, all species have large black shiny seeds, generally with a

conspicuous raphe. The two species that lack stem mucilage, Pachycercus

hollianus and P. imirginatus, also are the only species in the subtribe that have

outer epidermal-cell horns, a feature found onl)' in the other subtribe in MyrtiUo-

cactus and Esconlria, Although this feature may have evoKc^d convergently,

it is more likely that it developed in parallel from a common ancestor. These

two species of Pachycercus are not similar in vegetative morphology or anatomy,

but the flowans are closely similar, ha\ing very short perianth parts that barely

extend beyond the floral tul)e, and the floral tube and pcricarpel liave axillary

tufts of tannish trichomes. Especially P. hoJlianus has prominent bristles at

anthesis, the ones in P. marginatus appearing onh' on the floral tube. The mature

growth form (Backeberg, 1960) and skin anatomy of P. marginatus resemble

those in P, weheri^ which is the most massive Mexican cactus. In this regard

and in the presence of some mucilage cells in the cortex, P. tccheri is more highly

derived. The flowers of P. weheri are funnelform wdth a conspicuous white

perianth, and with axillary tufts of tannish trichomes and bristles. Both P.

marginatus and P. loehcri bear flowers far down the ribs from the shoot tips,

and the flowering areolcs typically bear numerous gray white bristles, an un-

common feature in Pachycereeae, otherwise found only in LopJiocercus. Stem

anatomy of P. ueheri is extremely similar to that of P. peclen-ahoriginum and

P. pringlei^ but in P. pringlci, as in P. granclis and P. pectcn-ahorigitiuin, the

flowers generally have conspicuous tufts of tan axillary trichomes. The latter

two species have bristles at anthesis, which arc* generally lacking at anthesis in

P. pringJei, The seeds are very large, black, and glossy ii] the four largest species

of the genus; and in P. granclis^ P. pectcn-ahoriginuni, and P. pringJei the fruits

are burlike, covered with golden trichomes and long stiff bristles. In both P.

marginatus and P. weheri the trichomes and bristles arc deciduous at maturity,

but in P. JioUa)uus both spines and bristles are retained at maturity.

Closely related to Pachycercus^ in particular to P. marginatus, are the two

species of Lophocereus^ L. gatesii, and L. schottii. The growth habit of L.

scholtii can be obtained })y shortening the base of a mature specimen of P.

marginatus. All aspects of the external sjjoot morphology show the clear relation-
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ships of tliese two genera. Flowers of Lophoccreus differ from those of PacJiy-

cereiis nmrginatus in being smaller, more numerous per areole, and adapted for

nocturnal pollination, prolxibly by hawkmotlis, whereas flowers of P. mur<i,inatus

are pollinated in the day by hummingbirds. The fruits of Lophocereus are almost

spineless, yet the seeds within the red pulp are strikingly similar to those of

P. mar<j^inafus. With all of these features in common, the occurrence of the

sanu^ alkaloid in only these taxa is convincing proof of their relationship, even

though the epidermis differs just as it differs between Polaskia and Mtjrtillo-

ccictus. Stems of Lophocereus do not blacken after wounding.

BackeJyergki militaris is tentatively recognized in this treatment as a distinct

gcMius but has not been anatomically or biochemically studied. Strong similarities

in growth habit, external shoot morphology, and flower and fruit structure

(Bravo, 1961; Buxbaum, 1975b) between B, militaris and Pachtjcerem not only

show a relationship but raise the question whether the species cannot be included

in Vachijcereus. The flowers and fruits have numerous long bristles and golden

trichomes, but as in no other species of Pachycereus, the flowers are borne

terminally within a dense crown of golden spines.

Pachijcereus gaiimeri and P. Jepidanthns have been moved to other genera

(see Glass & Foster, 1973) l)eeanse the floral tube of each is covered with prom-

inent leaflike scales. In Ptcrocereiis gaumeri^ the stems have three or four high,

very acute ribs bearing widely spaced aeroles with a few short spines, and tlie

stem has a thin, crystalless skin and a densely packed, nonmucilaginous cortex,

similar to that of Paclujcereus marginattis and Polaskia, In Anisocereus lepidun-

thus, the stems have seven to m'ne extremely low ri])s, with closely spaced areoles

and conspicuous thin spines, and the stem is nonmucilaginous but less compact,

apioearing more like stems of Cephalocereiis. Moreover, A. lepidanthtis has

prismatic crystals in the skin. For these reasons we have chosen to segregate

these species from Pachifcereus and from each other as two genera, Pterocereus

and Anisocereus. Though these species probably share some common ancestry,

the gap between them is difficult to determine without adequate data on flowers,

fruits, seeds, and stem chemistry. If they do belong to Paehycereeae, they

certainlv are older derivatives than any other extant ufenus. Buxbaum (1961)

expressed the same point of view when establishinir the primitive subtribe

Pterocereinae to include these sp(^eies. However, he made this decision because

of leafy appendages on tlu^ floral tube, feeling that a leafy floral tube must be the

primitive condition. On the contrary, there is no convincing evidence that the

tribe arose from ancestors with floral tubes having very large leaves, and it is

probable that increased leafiness is correlated with dependence on nocturnal

pollination by bats, especially in Pterocereus. in which flowers are dull in color

and produce fetid nocturnal odors (Glass & Foster, 1973).

Sorting out the relationships and phylogeny of the remaining species is not

completely possible at this time because data on stem chemistry and stem

anatomy are unawailable for most species. Carncgica gigantea seems closely

related to Pachijcereus when chemical data are used but more closely related to

Neohtixhaumia based on similarities in growth habit, vegetative morphology,

and flower and fruit structure. Not surprisingly, several species of Neohux-
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hmunia liave PacJnjcereus synonyms, and tlu* only otlicr species over placed in

Carncgica was N. euphorhioides. Carncgica has traditionally been considered a

veiy isolated genus, unrelated to any synipatric species in the Sonoran Desert.

Workers should have compared features in C. gigantca with those of N. mczcal-

aeihsis and N. tetetzo, whose vegetative and reproductive structures are remark-

ably similar to Carncgica except that these speci(\s of Ne(>l)t(xhau)tiia have slightly

smaller flowers and fruits. On the mature fruits, both C. tiiaanlea and A^. tcteizoto*C>

have a conspicuous ring of white trichomes at the base, small persistent tufts of

white areolar trichomes, and a few, liardly noticeable whitish bristles. Moreover,

seeds of Caniegiea and Ncohuxhaumia are relatively small and glossy black to

reddish black, and the testa is noticeably thin in comparison to those of other

cactus seeds. Neohuxhaumia pohjiopha has most uruisual reddish purple, strongly

angular flowers with pronounced podaria that function as external nectaries.

Certainly ]3awson (1952) was correct in pointing out the closeness of Carncgica

and NcoJynxhauniHL

Mitrocerem ftdviccps resembles Backclwrgia, Ncohuxhaumia, and Parhtj-

cercm in growth habit and rib features; and the stem anatomy is not unlike that

of Ncohnx])aumia, although A/, fulviccps has fewer epidermal cells with crystals

and great densities of crystal aggregates in the pifh and cortex. However, the

reproductive features of Mitroccrcus show no close relationships to any single

genus. The flowers are extremely wide and are similar in longisection to those

of Ccphaloccrcus senilis; but the pericarpel has copious shaggy trichomes and
flexible golden bristles more typical of Backchcrgia. Fruits split open in the

same fashion as Carncgica and Ncohuxhaumia, and the pulp is white and of the

same consistency as in certain species of Ncohuxhaumia but not Carncgica.

Seeds closely resemble those of Backchcrgia and F. hoUianus. Based on these

meager superficial comparisons, phylogenetic placeineut of Mitroccrcus is most
defensible between Backchcrgia and Neohuxhaumia, near the divergence of

Mexican species of Ccphaloccrcus.

Classification of species currently assigned to Ccphaloccrcus and its numerous
segregate genera is still a major unresolved systematic problem. As a single

genus, in which species typically have unarmed flowers and fruits and flower-

bearing areoles with long wooly trichomes, the type is C. senilis. This species

is highly derived, with a solitary columnar arborescent growth habit and a lar^c^^.v,., ... ...w^.. tL.lVl ti .tl.^

lateral pseudocephalium in which the flowers are produced. Observations in

this study indicate that all eight species of cephalocerei, including the type and
C. hoppcnstcdtii, its closest relative, but excluding C. russclianus, have numerous
small prismatic calcium oxalate crystals in eacli epidermal cell, regardless of

the features of the external shoot. This crystal pattern also occurs in Ncohux-
haumia and, to a lesser degree, in Mitroccrcus. We conclude that Cephalocereus

should include those species of cephalocerei from uiainland North America, the

West Indies, and coastal northern South America that have this crystal pattern.

We cannot determine whether C. russelianus and its relatives are a related South

American phylad. Because most species of cephalocerei were not examined in

this study, wc cannot determine wliether certain South American taxa, particu-
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larly species in Brazil, belong to this tribe. Bu\l)aum (1958a, 196(Sd) has con-

cluded that these species belong in tribe Cereeae and not in Pachycereeac.

Authors have the choice of emphasizing differences or similarities, with liberal

or conservative schemes, respectively. We feel use of too many generic names

confuses the reader by overstating tlie importance of small differences in cactus

structure. In a very liberal classification of cactus genera one loses appreciation

for the interrelationships of taxa by segregation without significantly improving

their systematics. Conversely, use of a single genus, Cereus, for all columnar

cacti obscures interesting evolutionary trends. Even though sufficient compari-

sons between North and South American species have not been presented here,

it is clear that for Mexican species, gaps between phyletic lines, based on mor-

phology, anatomy, and biochemistry, are as evident as between genera and

sul)tribes in other plant families. A single genus for all columnar cacti is therefore

not systematically justifiable, and we recommend tlie abandonment of the name

Cercus for Mexican species.

PlIYLOGENY OF MEXICAN PaCIIYCEREEAE

The most useful phylogeny of Pachycereeac has been that of Buxbaum (Fig.

33), who employs data on stem triterpenes, funicular pigments, and seed mor-

phology to assign genera to the tribe. Evidence summarized here supports the

following conclusions of Buxbaum: (1) VoJaskia chende (syn. Heliahravoa),

P. chicliipe, and MijrtiUocactus are closely related, and P. chende has retained

many primitive features; (2) P. chende is closely related to Stenoccrctis, par-

ticularly S. stellatus, and Pachyccreus, especially P. hollianus; (3) Machaerocereus

is directly derived from Stenocereiis; (4) species of Stenocerens from the West

Indies and Central America are derived from scmthern Mexican taxa (Buxbaum,

1963b); and (5) Anisocereiis lepidanthus (as Escontria in Buxbaum, 1970a),

Tachijccreus mnr^inafus\ Pterocereus gaumeri, and Stenocereus steUatus are all

old taxa of the tribe. Buxbaum (1963b) has also concluded with ample justifica-

tion that Ilertrichocereus, MarshaUocereiis, and Ritterocereus of Backeberg

(1960) are unnecessary segregates of Stenocereus because these genera are too

narrowly defined. Data presented here do not support Buxbaum's placement of

Stenocereus heneckei next to either Pachycereus wehcri or Lophocereus; of P.

tceheri very close to Carnegiea gigantca (Buxbaum, 1963b); of Pachycereus as

nearest neighbor to Mitrocereus; of Stenocereus dumortieri near Pachycereus

t^
marginatus in Stenocereus, Moreover, Escon-

tria seusu Buxbaum ( 1970a ) is artificial, misinterpreted from similarities of

pnmordia on the floral tube. Although Buxbaum has never emphasized presence

of stem triterpenes and funicular pigment cells to construct subtribal phylogenies,

in his diagram all of these genera are directly connected except Escontria (Fig.

33). According to his phylogeny, it follows that species lacking triterpenes have

evolved from triterpene-bearing species numerous times.

In order to construct phylogenetic systems, authors must propose and justify

what are the primitive features for the higher taxonomic subdivisions. Characters

of nonsucculent species of Pereskia are presently regarded as primitive for cacti

as a whole (Cibson, 1975), and if Pachyeereeae are directly or indirectly related
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to the percskias, one must expect tliat rclatixcly noiixeroniorphic features are

primitive for columnar cacti, i.e., very thin cuticle; little or no liypodermis; no

mucilage structures in the cortex, pith, or flowers; few, if any, crystals; narrow

pith; and highly lignified wood; and the stem would probably have few ribs be-

cause at some time in the past the line arose from cylindrical stems. The plants

should have the growth habit of a "normaP* small tree, as in Pereskia, and have

few spines that are not strongly dimorphic. All these features sharply describe

Volaskia chende, which we regard as the closest extant species to the ancestral

stock. Interestingly, P. chencle has a growth liabit, flowers, and fruits tluit are

intermediate in characters between Stcnocercus in subtribe Stenocereinae and
Pachyceretis in Pachycereinae. Moreover, the triterpenes present in stems of

P. chende are biochemically very simple in comparison to compounds found in

the rest of the subtribe.

Any feature regarded as primitive may be secondarily derived in other species.

The single evolutionary trend that appears to l)e unidirectional in Paehycereeae

dant Based
on intuitive reasoning, one expects that mucilage is so important to a succulent

plant that, once attained, this feature with associated anatomical structures is

difficult to eliminate through natural selection. Interestingly, the absence of

stem mucilage in species of Paehycereeae is usually correlated with thin hypo-

dermis, narrow pith, and relatively few ribs, but some species with thin hypo-

derniis or few ribs are found to hav(^ abundant mucilage. Therefore, the character

of mucilage cc^lls probably is not directly linked to other morphological features,

at least in columnar cacti.

When all the phylads described and justified in the previous sections are

brought together and species which lack mucilage are placed near the base of a

phylogenetic tree (Fig. 34), a great number of taxonomic problems may be
resolved. For example, Pachycercus hollianus^ P. nuir^^inatus, and P. tcehcri have
been assigned in the past by various authors to Lcmaircoccrcus or Stcnocercus,

and by their position one can see that they are, indeed, fairly closely related to

Stcnocercus. Similarities between growth habits of some taxa are observed be-

tween early phylads of the closely related subtribes, thus giving some justification

for using growth habit in classification of these plants.

Evolutionary Ti^ends of Features \\^itiiin Paciiycereeae

If the proposed ph>'l()geny is accurate, the following points may be advanced
to explain divc^rsity of features within the tribe Paehycereeae.

1. Stem chemistry. The presence of abundant triterpenes and alkaloids in

cacti has probably served throughout time to discourage foraghig on succulent

tissues by animals. Living specimens of columnar cacti of Mexico, even those

with fcAv spines, are generally not food plants for vertebrate predators (Kircher

& Ileed, 1970). Cactophilic species of Drosophila are found only in rottuig parts

of cacti, not in uninfected tissues. One may wonder whether secondary plant

substances are in any way able to inhibit the growth of microorganisms, provid-

ing a defense primarily against bacteria and fungi. Unfortunately, sufficient data

are not available to determine whether diversity of compounds is a response
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Figure 34. Proposed phylogeny of Mexican racliycerceae (excludin^^ poorly known

species) based on current observations. Steps used in the construction of the phylogeny arc

those outlined by Throckmorton (1965) for Diosophila. In this phylogeny, prhniti\'e features

are found closest to the center of the phylogenetic tree. Primary variables stressed in this

phylogeny are stem chemistry, funiculus pigmentation, seed morphology, growth fomi, rib

morphology and anatomy, and flower morphology.

through natural selection for better defense against microorganisms or insects.

1963
7

- A - —

1964, 1966) and Ponsinet ct al. (1968) on cactoid Enphorbiaceae that tritcrpcnes

are particularly common in many stem and leaf succulent angiospcnns, another

examj)le of convergent evolution of succulent plants. Presence of abundant

alkaloids may be linked to rapid callus formation after wounding.

2. Growth habit and form. Tall tree species ]ia\'e evolved apparently in

response to bat pollination in both sulitribes, whereas shorter growth habits

seem to have evolved for i^ollination b> hummingbirds or hawkmoths. In Pachy-

cereinae taller species have evolved through an increase in lengtli of the trunk,

an increase in the erectness and length of primary branches, and a decrease in

the number of secondary branches. In Stenocereinae, some .species have converged

ms

Pachycereinae. Species shorter than their original stock ha\'e mostly arisen by a

decrease in the length of the trunk and of primary branches.

Species with the primiti\'e features tend to have relatively few, acute libs,

whereas more specialized growth habits tend to have rounded ribs that range

in number from four to more than 50. This diversity is attributable to at least

two major factors. Firstly, number of ribs is partially determined by the diameter

of the stem, which is strongly correlated with plant height. Therefore, the



1048 ANNALS OF THE MISSOURI BOTANICAL GAHDEN [Vol. 65

thicker tlic stem, the more ribs tliat are needed to cover tlie surface. Tliis in-

crease in rib number is certainly influenced by clianges in pliyllotactic patterns

on the slioot apex. Secondly, rib number and stem thickness have Ijeen sliown

to be adaptations of plants to different geographical situations (Felger & Lowe,
1967). Populations of a single species \ary widely in rib number, and those in

the coldest (or highest latitudes) habitats tend to have the lowest surface-volume

ratio to protect adult plants or seedlings against low winter temperatures. No
one has tried to explain what determines the highest ratios in southernmost

habitats. One cannot wliolly discount that there may be advantages for carbon

fixation and water conservation in certain growth forms or habits. Ribs do, of

course, increase the photosynthctic area of the stem l)ut at the same time decrease

the amount of stem illuminated with direct sunlight because of the shadow
effect. On the other hand, valleys between ribs may have thicker boundary
layers and slightly cot)ler temperatures and, therefore, lower transpiration rates.

Ribbing of the stem is important to accommodate diurnal (Schroeder, 1975)
and seasonal (MacDougall & Spalding, 1910) expansion and contraction of the

stem. Therefore, differences in rib number and stem thickness between closely

related species may be a physiological response to different regional climates.

3. Spination of ribs. Length and strength of spines have generally increased

in the highly specialized Pachycereeae; species with primitive features tend to

have few, short spines.

4. Stem succulence and mucilage production. All species in the tribe ha\e
abundantly succulent stems, but there is also a trend for the increase in diameter
and starch-storing ability of the i:>ith. Moreover, within each subtribe mucilage
production has evolved first in the cortex and then in the pith, with an overall

increase in the amount in the main stem cortex and ribs. Especially in Pachy-
lae, increase in size of pith is closely correlated with increase in plant

heiidit and total stetn diameter.

5. Skin. On a broad scAe. relative thickness of the cuticle is unreliable for

iM-edictim: whether a ^necies grows in an arid or semiarid habitat. Species with
vastlv different skin thicknesses arc sympatric, e.n;., in the Sonoran Desert; rather,

trends in cuticle fhickness aonear to follow svstematic lines. Snnoling here is

insufficient to determine evohitionary chanues in cuticle thickness within phyletic
Tines- or in different habitats for a sinede species, but in a study with adecjuate
samnline fConde. 1975). no trend in cuticle thickness was observed in popula-
tions of five snecies of Opuntla.

Claucous stems have evolved convergently sexeral times within Pachycereeae
and numerous other times in other Cactoideae. Occurrence of glaucous stems is

not correlated vvith specific habitats.

Tn several Paehveereeae. esoecially rclativel>' old taxa, epidemial cells pro-

Ijfcrnfe to ff)rm a minntelv bnlla^e surface. This feature is found at the base of
our nhvlo<'e"r'Hc treo in both subtribes. Other earlv lines have horns on the outer
enidermal walls, a feature not known in other Cactaceae.

Unlike other xerophytes, cohnnnar cacti generally do not have sunken sto-

mates. Only in several species are the stomates well below the level of other

epidermal cells, particularly species with very thick cuticle. Pachycereeae are

cerei
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CAM
level of the stem surface may facilitate gaseous exchange during periods of noc-

turnal carbon fixation.

Thickness of the skin varies greatly witliin Pachyccreeae and even within a

single species. One clear evolutionary trend is an increase in tliickness of the

skin, especially the hypodermis, within each subtribe. However, species with

vastly different thicknesses are often sympatric, suggesting that thickness alone

is not an ecological adaptation. Skin is obviously important to deter predators,

to conserve water, and to insulate the plant. Therefore, we would expect that

certain physiological properties of the skin have also evolved in this tribe, e.g.,

the ability of protoplasts and proteins to withstand very high temperatures. One

might also expect to find that the physiological ability of seedlings and mature

plants to withstand coldest winter temperatures has evolved in the tribe.

Many species have crystals in the skin, probably as a mechanical deterrent to

herbivores to increase the toughness and reduce the palatability of the skin.

Ik'cause these crystals presumably arose millions of years ago, speculation as to

the probable herbivores excluded is unwarranted. Crystals certainly can interfere

with feeding of insects with chewing or sucking mouth parts. Diversity of

patterns within phylads sheds no liglit on the probable functions of these crystals

but does serve as a useful systematic tool.

6. External morphology and size of flower. As pointed out in a previous

section, divergence in floral design is one of the most conspicuous evolutionary

trends in Pachyccreeae. These species seem to have depended on relatively

large, highly mobile animal vectors for outcrossed pollination throughout their

evolutionary history. The result has been a radiation of floral designs in each

subtribe. In addition to visitation by small insects, mem])ers of this tribe are

undoubtedly attractive to bats, hummingbirds, or hawkmoths.

Flowers of Pachyccreeae with the primitive features are generally 4-5 cm

lonii and have a relativelv small ovarv at anthesis. Flower size has generally

increased in nearly all phylads with concomitant increases in nnnibers of anthers

and stigma lobes and size of ovary and locale. Nevertheless, there are no uni-

directional trends in the evolution of flowers, and development of features ap-

propriate for one type of pollinator appears to have been opportunistic and not

predetermined by the structure of the stock. Flowers of Myrtillocactus and

Lophocereus certainly show a reduction from the primitive size, and these genera

have also converged to produce more than one flower per areole.

7. Seeds. Seed size and testal morphology range widely within the tribe,

but features are fairly constant within genera. The smallest seeds in each sub-

tribe tend to occur in the species with other primitive features. Buxbaum (1955)

has previously observed that seeds of this tribe lack perispcrm and endosperm

and that evolution of the embryo has been toward an increase in succulence of

the hypocotyl-root axis and a reduction in size of the cotyledons. The increase

in seed size is therefore related not only to attraction of bird dispersers for the

seeds but also to an increase in embryo size which improves chances of seedling

#^cf.il^li*cTimpnt- Friiitv fhnt snlit onen .at mahuitv are certainlv adaDted to attract
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aiiinials toward tlio dark colored seeds, some of which are very large, as in

Mitroccrcus and Pachijcereus.

Evolutionary Histohy ok PACiiYciiREEAE

The probable center of origin of Mexican Pachycereeae appears to have
been southern Mexico. Over half the Mexican Pachycereeae occur in Puebla

and Oaxaca, and all the species whose steins lack mucilage cells and have a thin

hvpodentn's occur in this same region and in neighboring states to the south.

MoreoNcr, the l(\ist specialized features of a gemis or phylad occur near or in

Puebla or Oaxaca, and the most specialized, such as the most mucilaginous stems,

are fartliest a\\ay. Lines of spcciation radiate out from southern Mexico into

northwestern mainland Mexico and Baja California and into the W'cst Indies.

For examx^le, a group of species with red glandular areolar trichomcs has

cvohcd in Nueva Galicia and on the western side of the Sierra Madre Occi-

dental. Therefore, the ten species of columnar cacti that occur in the Sonoran
Desert are highly deri\'ed end products of a \aricty of phylads from the south,

and the sympatric species are not closely related.

At least one author (Friedrich, 1974) has suggested that interspecific hy-
bridization has been an important evolutionary factor in Cactaceae, but this is

probably not the case for tribe Pachycereeae. The genera defined here do not

include species with abnormal characteristics that might have come from un-

related taxa; rather, each phylad appears to have produced species \'ia allopatric

spcciation. Two naturally occurring hybrids, xPachgcroccrcus orcuttii (Moran,
1962a), from Pachycercus pringlci and Bcr<xcrocactus cmoriji and XMij rt<gc ro

-

cdcfus liuilsmji (Moran, 1962c, 1963) from MyrfiUocactus cochal and B. emoryi
are exolutionary deadends with very limited distributions, and Lcmaireoccrcm
thurhcri \ar. liUoralis, whether or not it is a hybrid, is also ver>' restricted. Less
than one-third of the Mexican columnar cacti have been cytologieally examined,
but from data already colh^cted, polyploidy appears to be uncommon in these
species. Therefore, one may assume that changes in base number and in level

of ploidy ha\T not been important in the evolution of tlu'se columnar species.

Although cacti in general are noted for their abilitv to root from stem euttin(rs

most Pachycereeae reproduce in nature only from seeds. No studies have de-
termined whether seeds of these species are ever apomietie.

Several authors (Axelrod, 1960, 1970; Turner, 1972) have suggested that cacti

in gcMieral and Mexican columnar cacti in particular have old, if not pre-Tertiary,

origins. We feel that the family is probably no older than the Miocene, and
certainly did not radiate significantly before the Miocene. Evidence for this

conclusion must be indirect because verifiable fossils for this family are no
older than the Late Pleistocene (ca. 30,000 yr; \^an Devender, 1973), when
many extant species are recognizable. When the family as a whole is analyzed,

about 30% of the extant species, including five species of Pereskioideae, art^

autochthonous endemics of the Andean Cordillera, which arose only in the

Miocene (Solbrig, 1976). Other recent habitats with endemic species are the

islands off the coast of Mexico, the Galapagos Islands, and certain islands in the
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West Indies. In addition, many of the North American species of Opnntioideae

are obviously recent in origin, and Manwiillaria, the largest cactus genus, with

alx)ut 20% of the total species, has speciated predominantly in Mexico after very

local geographical isolation. Very recent geographical isolation of populations

luis caused taxonomic problems for genera in North and Soutli America for which

no one can agree on the gaps l)etween species, liird dispersal of seeds from juicy

fruits also has promoted geographical isolation of populations in this family.

Moreover, once a cactus population is established, plants are likely to survive

long periods because they are succulents or, in a few cases, they have the ability

to reproduce apomictically. Cactus flowers are attractive to numerous polHnators

because they have copious pollen and nectar; therefore, obtaining a new pol-

linator after arriving in a new area is probably not a major problem. In addition,

a number of species appear to be self-compatible. Consequently, many aspects

of these organisms are favorable for speciation.

Opinions that Mexican columnar cacti arc bradytclic relicts certainly were

based on and biased through analyses of the nortliernmost species, the ultimate

derivatives of phylads derived from tropical southern Mexico. When the

phylogeny is reconstructed using all available features, morphological gaps

between species are small hideed; in fact, character evolution has been very

gradual from one species to another. To account for the total lumiber of Mexican

Pachycereeae from an initial population, one can propose successful dichotomies

on the average of every three million years. This amount of time for speciation

is not only realistic but also, in some cases, o\ergenerous. Speciation in northern

Mexico has been encouraged by geographical isolation from the south, e.g.,

Carnegiea and Lophocereus; during periods of climatic change, e.g., Stenocereus

alaniosensis and S. tJiurheri; or bv habitat isolation within the Sonoran Desert,

e.g., L. gatesii in southern Baja California. Analyses of paleofloras in Mexico

may help us to malce intelligent guesses on the age of habitats in which extant

species occur and may suggest a time ol radiation.

If the phylogeny presented here is relatixel) correct, flowers have converged

a number of times to bat, hummingbird, and hawkmoth pollination since the

radiation of the tribe in Mexico. The fanu'lies of these animals that act as

pollinating agents are mostly Tertiary in age, and, in some cases, probably post-

Miocene, e.g., the phyllostomatid bats (Koopman & Jones, 1970). Because these

cacti have radiated to utilize these large pollinators, it is not likely that the cactus

radiation occurred before the pollinators were present. Other organisms that

use cacti are species of Drosoplula, which feed within the rots of columnar

cacti and platyopuntias (Fellows & Heed, 1972; RiclKirdson ct ah, 1977). Throck-

morton (1975) suggested that the lineage gi\'ing rise to the cactophilic repleta

and nannoptera groups arrived perhaps by mid-Oligocene and radiated later

during Oligocene and Miocene times in mountains and developing deserts.

Because species of Drosophila often feed on only one or a limited number of

cactus species, it is reasonable to assume that the timing of the evolution of

columnar cacti and their Drosophila was relatively synchronous.

Because few species of the West Indies and northern South America have

been studied here, no conclusions on the phylogenetic relationships of tribe
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Pachyccueeae to other coliininar forms is justifiable. Nevertlieless, similarities

observed in available materials suggest that Paehycereeae are most closely related

to Browningeae and Aruuitocereus and Saniaipaliccrcus (Leptocereeae), all of

northwestern South America. Armutocercus is \ery close to Paehycereeae, but

Mexican Paehycereeae are likely not closely related to the very speciaHzed species

of Anmitoceretis of Central America. We have no way to determine whether

progenitors of Paehycereeae migrated through Central America to Mexico or

seeds were long-distance dispersed from northern South America. Moreover,

data are lacking to determine whether Mexican species of CcpJuiIoccrcus have

evolved directly from other Mexican Paehycereinae or originated in northern

South America.

Addendum: Additional Colleciions

In Jime, 1978, the senior author collected in Nueva Calicia, Mexico, seven

more columnar cacti, including one genus and four species not sampled in the

initial study plus three more collections of stenocerei. The additional species

provide a test for predictions embodied in the proposed phylogeny.

Backchcvgia militaris {Gibson 3433, ARIZ), Stems eventually 1)lackening

when cut; skin hard, extremely brittle; epidermis uniscriate, covered by thick

(18 /xm), rough cuticle; stomatcs not sunken; hypodermis thick (38tM50 fim);

silica bodies and crystals absent in skin; outer cortex in ribs composed of radially

elongate chlorenehyma, as in PacJujcereus; mucilage cells abundant in ribs,

cortex of axis, and pith; phloem fibers very late in development; starch storage

mainly in pith.

PacJujcereus grandis {Gibson 3440, ARIZ). Stems blackening immediately

when cut; skin hard, brittle; epidennis biseriatc, covered by very thick (35 /xm),

rough cuticle; stomatcs slightly sunken; hypodermis thick (400-460 /xm); silici

bodies and ciystals absent in skin; outer cortex in ribs composed of markedly

I

elongate chlorenehyma developing secondary walls in age; mucilage cells es-

sentially absent; phloem fibers late in development; starch storage not abundant.

Neobuxbaiunia mczcahensis {Gibson 3412, ARIZ). Stems remaining green

when cut; skin hard, brittle; epidermis uuiseriate, covered by cuticle 3.5 /xm

thick and thick epicuticular wax; stomates ]iot sunken; hypodermis moderately

thick (150-210 /xm); several small prismatic crystals of calcimn oxalate in epi-

dermis and solitary large ones in hyxDodermis, as in Cephaloccrcus; mucilage cells

absent; phloem fibers apparently absent; starch storage abundant in cortex of

axis and pith, starch grains largest in pith.

Stenocercus quecedonis {Gibson 3441). Stems turning orange when cut;

epidermis mostly biseriate, covered by relatively thin (3 /xm), smooth cuticle;

stomates not sunken; hypodermis moderately thick (210-250 /xm); silica bodies

in epidermis (3-6 /xm) and hypodermis (12-18 /xm), resembling those of S.

thurberi; mucilage cells large, not close to hypodermis, large and abundant
throughout stem; starch storage dispersed throughout ground tissue.

Stenocereus herberi {Gibson 3359, ARIZ); Stenocercus aff. montanus {Gibson

33S1, ARIZ); and S. pruinosus {Gi])son 3429, AlUZ). Features as d(\scribed in

text; silica bodies present in skin.



1978J GIBSON & HOKAK—MEXICAN CACTI 1053

Backebergia militaris certainly belongs next to Pachijcereus. The skin of

Backehergia resembles those of arborescent Pachycereus, and the outer cortex

has the distinctive elongate chlorenchymatous cells. However, unlike Pachij-

cereus, B. miJitam is highly mucilaginous. A relationship of Backebergia to

Lophocereus is also undeniable. Not only do young stems of Backebergia have a

similar external appearance and color in fresh-cut tissue but also the smell of

fresh and rotting cortex is strongly reminiscent of Lophocereus. The eventual

blackening of the stem of B. militaris is indicative of its inclusion in Pachy-

cereinae. Presently, the chemistry of B. militaris is being studied by H. Kircher

(sterols and fatty acids) and J. McLaughlin (alkaloids; many present).

These observations give further confidence to the previous treatment and

discussion of other genera. No exceptions have been found where silica bodies

are absent in any species of Stemwerens. Crystal patterns in N. mezcaluensis

confirm its close relationships to Mitrocereus and Cephalocereus, and Pachij-

cereus gramlis has anatomical features common with P. pecten-aboriginum and

P. pringlei.
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THE CLASSIFICATION WITHIN THE JUCLANIMCEAE^

Wayne E. Manmn(;-

AliSTHACT

A full description is presented of the Jn^landaceae and of the two subfamilies (Platy-

caryoideae, Juglandoideac), three tribes of the Juglandoideae (Juglandeae, Engelhardicae,
Ilieorieae), seven genera, with their sul)genera and seetions. Figures and tables are given to

illustrate the evolution of the genera, the comparative classifications within the family, and
the comparative hiterpretations of the parts of the floral envelopes. Diagrams are presented
of the position of the carpels, the orientation and type of the stigmas, and the parts of the
floral envelopes. A list is gi\'en of the 59 species, with the subspecies and varieties of each,
including their distribution.

TIlis article on tlie Jnglanclaceae of tlic world brings togetlicr full descriptions

of morphological features of the family, suhfaniilies, tribes, genera, subgenera,

and sections, as well as a hst of species. Published descriptions are scattered

tln'ough the literature. Many of the family and generic descriptions are found in

regional taxonoinic treatments, primarily for nuMubers native to the United

States, and hence are incomplete, such as Sargent (1933), Rehder (1940),

Fernald (1950), and Gleason (1952); few descriptions are given of lesser

categories between the ranks of family and genera and genera and species.

Modern descriptions of the family applicable to world-wide members are avail-

able in works such as Koidzumi (1937), Manning (1952, 1970, 1974), Melcliior

(1964), Hutchinson (1959, 1967), Elias (1972), and a few others. Engler (1889),

Koidzumi (1937), and Melchior (1964) give descriptions of genera, but only

Hutchinson (1967) presents rather full descriptions of all (8) modern genera.

Sonic descriptions contain scattered inaccuracies; most do not include all of

the variations which occin* in the taxa.

This paper describes some features not normally included, such as the nature

of early scales and buds and leaves on the seedlings. New information conies

from the reassessment of the cross sections of tlu^ bases of Engelhardia fmits,

and of the timing of the appearance of the staminate catkin buds in Ptewcanja

rhoifolia,

A new classification within the family is i necessary in order to show the true

relationships of genera. The most complete classifications to date are given in

Oersted (1870a, 1870b), Koidzumi (1937), Leroy (1955), and Melchior (1964),
the taxa of the last two being invalidly published, Elias (1972) also discusses

the classifications, but does not propose any formal treatment. In these publi-

cations the arrangement of genera is based primarily on fruits, their sizes, and
structure of organs involved in dissemination, such as wings or husk. Stone

(1973) has suggested that the o1)\nous fruit characteristics are in large part

ecological, not necessarily indicative of relationships.

Studies in type and position of inflorescences, natiu'e of parts of floral

*I wish to thank Dr. Donald E. Stone for his careful chocking of the manuscript, and Dr
Carroll E. Wood, Jr. for his help with proMrnis in nomenclature.

•Department of Biology, Bucknell University, Lcwishurg, Pennsylvania 17837.

Anx. Missouri Rot. Gaud. 65: 1058-1087. 1978.
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URE 1. Evolution of pollen grain strncture in genera and sections of the genera of the

Jnglundaeeae, from Stone & Broome (1975: fig. 14). Letters indicating structure of the

pollen grains are explained in that article. Course of evolution shown is very close to my
opinion of relationships, except that Platycanja is more advanced judging from wood anatomy

and floral structure.

envelope, wood anatomy, seedling anatomy, and pollen types of members of

the family (Manning, 1938, 1940, 1948; Kribs, 1927; Ileimsch & Wetmore, 1939;

Wliitehead, 1963, 1965; Conde & Stone, 1970; Stone, 1970; Stone & Broome,

1975) agree in general as to the relationships and relative priinitiveness and
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advancement of genera and even species, and tlie resnlts are qnite different

from tliose of most published classifications.

I have given an outline of my suggested classification in EncijcJopcdia Britan-

nica (Manning, 1974), but only two of the taxa below tlie fannly level have

descriptions. The present paper is an amplification of that classification, witli

necessar\' descriptions, cross references, and a Latin diagnosis where necessary.

Since I wrote the 1974 article I have decidc^d not to recognize (Ujclocanja as a

genus (Manning, 1975); hence there are now seven genera. The key to genera

and die descriptions of the subfamilies and tribe^i identify the characters of

most diagnostic value. In addition, discussions of relationships of the genera are

presented under Platycanja^ Plerocanja^ EngcJhurdia, and Canju as bases for

the classification. Figure 1, based on fig. 14 of Stone & Broome (1975), sliows

how clearly the e\'olution of pollen grain structure parallels my opinion of the

relationships of the genera and even the sections of the genera as shown in my
classification. Table 1 shows tlie differences between tho present classification

and those of previous WTiters, especially for the location of genera.

The only complete list of species of die family is given in Manning (194(S).

There have been many changes in the last 30 years, and it is necessary to update
[he list. It seems unnecessary to gwv citations for the species, subspecies and
varieties. The principal publications invoKed in the changes of names are

Iljinskaya (1953), Jacobs (1960), Manning (1949, 1950, 1951, 1957, 1959, 1960,

1966, 1975), Stone (1968, 1972, 1977). Dr. Stone and T now recognize seven

genera and 59 species. The species, subsf)ecies and varieties which I recognize,

and their distribution, are listed in Table 3 (p. 1083) arranged according to the

classification used in diis paper. Sargent ( 1933) and Steyermark ( 1963

)

recognize other \'arit*ti(\s (and forms), especially for Can/a.

Tl:rminol()c;y and In rERriiETATiON

There has been considerable xariation among autliors in terminology ap-

plied to die unit within the catkin. In this paper I am following my previous

terminology (Manning, 1938, 1940, 1948); that is, the unit includes die pedicel

( unless absent), floral receptacle, subtending bract, two bracteoles (unless

absent), 4 or fewer sepals, stamens (in staminate flower), joistil (in pistillate

Hower). Of die total of 7 (or 9?) leafy organs (the floral envelope) in die

most well-developed units, the flower proper consists, of course, of only the

sepals (when present) with die stamens or the pistil. However, the subtending

bract and barcteoles are united so intimately with the floral receptacle that these

seem to be a part of the flower. Conse<|uently, in some cases the description

may include the involucre as part of the apparent flower.

A discussion of the terminology widi illustrations is given in Manning (1938,

1940, 1948), Iljelmqvist (1948), Abbe (1974) and elsewhere. Abbe, however,

has adopted a different terminology for all men»brrs of the Amentiferae and a

comparison is in order here. In the followii»g statement my terms are given

first and Abbe's equivalent follows in parentheses. Floral unit of the catkin,

the api^arent flower, with its involucre, calyx or stamens or jMstil (partial stam-

inate or pistillate inflorescence); bract (bract or primary bract); bracteoles
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(secondary bracts); extra bracteoles (tertiary bracts); flower (floret); recep-

tacle (torus); calyx or perianth (perigon); sepals (tepals).

There is wide diversity of opinion among authors concerning the nature or

interpretation of the parts of the floral envelope, that is, of the bract, unlobed or

lobed, bracteoles and sepals. Manning (1940, 1948), lljinskaya (1953), and

Abbe (1974) have summarized the interpretations of various authors, especially

of Eichler (1878), Nagel (1914), Hjehnqvist (1948), Leroy (1955), and llutchin-

son (1967). Interpretations that differ from mine are given in parentheses: (1).

STAMINATE tLUWEUS. Fterocanja and Juglans: bract, 2 bracteoles, 4 or

fewer sepals (bract, no bracteoles, 6 or fewer sepals); Engelnardia, Oreomunnea,

Alfaroa: 3-lobed bract, 2 bracteoles beside the 4 or fewer sepals (bract and 2

bracteoles fused into a 3-lobed structure, no bracteoles beside the 6 or fewer

sepals); Carya: bract, 2 bracteoles, with rarely 1 or 2 sepals (bract, no bract-

eoles, 2 sepals with rarely one or 2 other sepals); Platycanja: bract (bract, or

bract and 2 bracteoles as a sHghtly 3-lobed structure). (2) PISTILLATE

FLOWERS. Fterocanja: bract, 2 bracteoles separate or united, 4 sepals (bract,

2 bracetoles, 4 sepals); Juglam: as in Pterocarya, but the apices of the bracteoles

often sx3ht into 3 or 4 segments (bract, 2, 3, or 4 bracteoles, 4 sepals); Engel-

hardia^ Oreomwmea, Alfaroa: 3-lobed anterior bract, 2 posterior bracteoles,

these often reduced, 4 sepals (bract and 2 bracteoles fused into one 3-lobed

structure, 1 or 2 additional posterior bracteoles often present, 4 sepals; Carya:

bract, 2 bracteoles whose tips are divided into 3-5 structures, or possibly bract

and 3-5 bracteoles, stigmatic disc (where present) probably a modified calyx

(bract, 2 bracteoles, 1 se^^al, or bract, 3-4 bracteoles, 1 sepal, or low bract, 4-6

sepals, or bract, 2^ bracteoles, and an inner circle of 2-4 "sepals"); Platycarya:

bract, 2 lateral appendages each consisting of the fusion of a bracteole and a

sepal, and sometimes 1 or 2 anterior-posterior sepals (bract, 2, 3, or 4 sepals, or

bract, 2 bracteoles, no sepals, or bract and 2 bracteoles fused into a somewhat

3-lobed structure, 2-4 sepals).

The different interpretations of the floral envelopes depend primarily on

whether the 2 lateral organs inside the bract in the staminate flowers are

bracteoles or sepals; whether the 3-lobed anterior structure in staminate and

pistillate flowers of EngelJiardia^ Oreomunnea^ and Alfaroa represents a 3-lobed

bract or the fusion of a bract and 2 bracteoles; whether the organs in the pistillate

flowxi' of Carya are, in part or entirely, sepals instead of the bract and bracteoles;

whether the lateral appendages in Platycarya consist of the fusion of bracteoles

and sepals, or are bracteoles alone, or sepals alone.

Table 2 compares my interpretation of the floral envelope with that of four

other authors. The terminology used in this paper is based on a comprehensive

study of all known species in the family, with special emphasis on the inflores-

cences, pistillate and staminate flowers, and fruits (Manning, 1926, 1938, 1940,

1948). Leroy (1955) has studied the floral anatomy of tlie pistillate flowers and

fruit and Berquam (1975) that of tlie staminate flowers.

In the pistillate flowers of Engelhardia and its relatives, Leroy (1955) has

interpreted the anterior (abaxial) structure as a bract and 2 bracteoles. However,

Crepet et al. (1975) and Dilcher et al. (1976) have shown that the 3-lobcd bracts
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of fruits and staminate flowers of fossil relati\'cs of Engelhardia in the Eocene
are very similar to those of modern members; the ancestral condition of tlie

fruiting bracts seems to have been a broad slightly 3-lobed bract (see also Man-
ning, 1940: fig. 25) somewhat similar to the occasional, slightly 3-lobed bract

in Platycarya. Berquam (1975) interprets tlie 3-lobed structm*e as a 3-lobed

bract, thus supporting my interpretation for En<^clJuirdUi, Oreomunnea, and

AlfarocL

The interpretation above indicates in turn tliat the most fully developed

staminate flowers of most genera (not including the greatly reduced flowers

in Carya and Platycarya) normally have 6 organs besides the bract. Thus the

nuniber is identical to that in tlie pistillate flowers, where the interpretation of

2 bracteoles and 4 sepals is rather definite. Berquam (1975), on the other hand,

did not find any anatomical differences between what I have called tlie bracteoles

and the sepals, and thus interprets the 6 organs as 6 "tepals," Abbe (1974) has

pointed out that the study of tlie development of the staminate flowers by
Macdonald (1971) indicates that the outer organs (bracteoles) differ from the

4 inner ones.

The 4 foliar organs in the pistillate flowers of Carya sections Carya and

Apocarya are clearly involucral, not calyx or in part calyx, because of their

structure, arrangement, and vascular anatomy. Furthermore, Iljelmqvist (1948)

has found 1-4 "sepals" inside of this involucre in a few flowers of a few species,

and I have interpreted the stigmatic disc as a modified calyx. Whether the 3

structures besides the bract represent 2 bracteoles whose tips are split into 3

structures or 3 bracteoles is uncertain. In section RJmmphocarya, where there are

5 structm-es besides the bract, Leroy (1955) (using the generic name An/u/;/iO-

carya) believes that some of tliese are bracteoles and others (which ones un-

certain) are sepals. A stigmatic disc seems absent in this section.

In the broad bract of the pistillate flowers of Platycarya the floral anatomy
is more complex than in the narrow bract of most genera; die structure is

occasionally 3-lobed, suggesting to some authors a bract and 2 bracteoles. How-
ever, the organ is probably a primitive one, and the 3-lobed structure probably

represents a structure similar to that in the fossil relatives of Engelhardia

mentioned previously. Furthermore, if the bracteoles are not present in the bract

complex, each of the 2 lateral appendages, with a slightly double aspect, could

represent a bracteole, in x)art. In addition, there is a vascular supply to the

organ from the base of the flower, shown in Manning (1926) and in Leroy

(1955), and also a separate vascular supply to the organ liigh in the flower.

Fir.uRKS 2-20. Diagrams of flower ami fruit stnictiire of genera and generic sections
of the Juglandaceae. Orientation with reference to the hraet and axis of tlie catkin is the
same in all figures, except Fig. 9.—2-8. Diagrams of the typical structure of the pistillate

flowers in all 7 genera, showing tlie orientation of the 2 carpels with reference to the bract
and axis of the catkin (only primary partition shown), orientation and shapes of stigmas,
location of lines of dehiscence of the fruits (short double line at right angles to the prinuiry

partition), and the parts of the floral en\ elope present.—2. Flatycanja.—3. Julians, Fiero-
carya.—4. EngcUiardia, sect. Engelhardia.—5. Engelhardia, sect. Psilocarpcac.—6. Oreo-
munnea.—7. Alfaroa.—8. Canja.—9. Diagram indicating, for all genera, the location in the
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fruits of the two 4-lobed cotyledons of the embryo, one cotyledon in each valve (right and

left), not carpel, of the fruit; folding and enlargement of cotyledons not shown, as diagram

is essentially the condition of the embryo in the upper part of the loculus of a young ovary;

primary and secondary incomplete partitions and lines of dehiscence indicated, though

secondary partition absent in some genera; orientation of carpels with reference to axis

depends upon the genus.—10-15. Diagrams of cross sections of nuts and nutlets in all genera

showing typical presence of primary (double line) and secondary (single line) incomplete

partitions at base of fruit, thus indicating number of *'cells" at base of fruit; lines of dehiscence,

secondary and tertiary internal projectious, and lacunae are not indicated, except in Fig. 13.

—

10. Platycarya.—11. Julians, sections Cardiocarijon and Trachycanjcm; Pterocarya, subgen.

Cyclocarya,

carya and Platyptera; Engdhardia.

with internal projections, shown at one level.

12. Juglans, sections Diosranjon and Rhysocaryon; Pterocarya, sections Ptero-

13. Oreomunuca, Alfaroa; tertiary incomplete septa,

14. Carya, sections Carya and Apocarya;

Pterocarya, sect. Ptcrocarya, occasional variation.—15. Carya, sect. Rhamphocarya.—16-20.

Floral diagrams for the staminate flowers, showing the parts of the floral envelope present in

the most fully developed flowers; variation in parts not shown; that is given in Manning

16. Platycarya.—17. Jtiglans^ Pterocarya.—18. Engelhardia, sect. Engelhardia;

19. Engelhardia, sect. Psilocarycae,—20. Carya. B, bract, unlobed

and 3-lobed, structure cross lined; h, bracteole, structure not lined; b-s, lateral appendage,

(1948).
Oreomunnea; Alfaroa.

bracteole and sepal fused; s, sepal, single line; st d, stigmatic disc, probably modified calyx.
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This combination is similar to that of the bractcolcs and sepals in Pterocarya and
Juglam^ so I believe that tlie interpretation of" the lateral appendage as a fusion

of a bracteole and a sepal is correct, even tliongh tliere are occasional flowers

with 1 or 2 additional organs, making 3 or 4 organs apparently in a ring, re-

sembling 4 sepals.

Figures 2-8 show diagramniatically the tj'pical structure of the pistillate

flowers in all 7 genera^ the orientation of the carpt^ls witli reference to the bract

and the axis of the catkin (only primary partition shown), the orientation and
shai^es of the stigmas, the location of the lines of dehiscence of the fruit (at

right angles to the primary partition), and tlie parts of the floral envelope

present. Figures 10-15 show diagranunatically in all genera the typical presence

of the primary and secondary incomplete partitions at the base of tlie fruit;

the lines of dehiscence, the secondary and tertiary internal projections, and the

lacunae are not indicated, except in Fig. 13. Figures 16-20 illustrate for the

staininate flowers the parts of the floral envelope present in the most fully

develoi)ed flowers; the variation in parts preseiit is not shown; this aspect is

described and illustrated in Manning (1948). Figure 9 diagramniatically shows

the location of the two 4-lobed cotyledons in the fruits, one cotyledon in eacli

valve (not carpel) of the fruit.

JUGLANDACEAE A. Rich, ex Kunth, Ann. Sci. Nat. (Paris) 2: 343, 1824,

"Ji^igl^^ndeae/* nom. cons.

Trees or rarely large shrubs, mostly witli abundant tannin; buds naked or

scaly; terminal buds present, tlie lateral often several superposed; leaf scars large,

with 3 groups of vascular bundle scars; pith solid or chambered; leaves deciduous
or rarely evergreen, alternate, rarely opposite or whorled, exstipulate, pinnately

compound, often aromatic; leaflets (3-)5-31, entire or serrate; lea\es, buds,

flowers, fruits connnonly resin dotted (glandular dotted, lepidote) with yellow
or pale several-celled peltate glandular scales in various amounts; hairs often

fascicled or glandular; flowers unisexual, wind polHnated, typically dichogamous;
plants monoecious or rarely dioecious, staminate or pistillate flowers or both in

elongate drooping or rarely erect catkins or spikes; staminate and pistillate

inflorescences sonictimes separate, sometinuvs combined into an androgynous
panicle with the central spike wholly or partly pistillate and the lateral branches
staminate; separate staminate inflorescence a cluster of 3-8 catkins or a solitary

catkin; separate pistillate inflorescence a many-flowered catkin or a 2- to several-

flowered spike; inflorescences terminal, or lateral on old wood, or the staminate

sometimes at the base of new growth; flowers 1 to a ])ract, apetalous; sepals in

staminate flowers 4, or reduced in nmnber or lacking, often irregular, the entire

or 3-lobed bract and 2 bracteoles (when pres(Mit) l\ised with the floral receptacle

and appearing as part of the calyx, stamens thus appearing to be on the involucre

and calyx; stame]is 3-105, sessile, the anthers longitudinally dehiscent; rudi-

mentary pistil rarely present; pistillate calyx usually 4-lobed, fused with tlie

ovary, or absent, the subtending bract and 2 (or 3 or 4?) bracteoles fused only

with the pedicel and base of the ovary or with the whole ovary, a ring of minute*

inner bractoles very rarely present; a few stamens present in indi\idnal flowtMs
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of a few species of certain genera; pistil biearpellate, or very rarely in individual

flowers with 3 or 4 car^^els; ovary inferior, 1-locular, with 1 true incomplete

partition and often with a false secondary one or even a tertiary one, thus 2- or

falsely 4- to 8-celled below, 1-celled above the middle, sometimes falsely 5-cellcd

at the very apex due to intrusions from the wall, thus matching the 4-celled

condition at the base of the ovary; lower part of the loculus in the immature

ovary usually filled with packing tissue; ovule 1, erect, orthotropous, with a

single integument, located at the top of the primary partial partition; placenta-

tion modified axile, but at first superficially appearing basal; style 1, rarely

absent, with 2-4 stigmatic branches; fruit a nut enclosed in an adherent thin

or thick fibrous indehiscent or dehiscent husk, or a nut with a thin dry skin, or

a thin-skinned nutlet with 2 or 3 wings or 1 circular one; whole fruit drupelike,

but the husk derived from the involucre and the calyx, and the skin from the

calyx alone, neither one from the pericarp, hence fruit not a true drupe, some-

times called a tryma; nut or nutlet loculicidal in germination; seed solitary, large,

2- to 4- to 8-lobed, without endosperm, filling the cavity of the nut or nutlet;

cotyledons 4-lobed, often fleshy, oily, at germination remaining in the nut or

nutlet or appearing above ground as 4-lobed leaves; chromosome number n = 16

or rarely n = 32; fertilization chalazogamous.

TYPE: Juglmis L.

Seven genera, 59 species; distribution North, Central and South America,

West Indies, eastern Asia, Japan, Philippines to East Indies, Himalayas, south-

western Asia, and southeastern Europe (Caucasus Mountains).

Key to Genera of the Jiiglandaceae

a. Bracteolcs and sepals absent in staminate flowers; inflorescences (panicles of catkins)

terminal at the tip of main shoots and also at the tips of short axillary shoots jnst

below those panicles; staminate and pistillate catkins many-flowered, erect; pistillate

and fniiting inflorescences condensed, conelike; pistillate catkins usually tipx^ed by a

staminate one; carpels transverse; fruits very small, narrowly 2-winged; leaves odd-

pinnate; leaflets serrate; pith solid; buds scaly 1. Platycanja

aa. Bracteoles and iisually 1 or more sepals present in staminate flowers; inflorescences

(panicles of catkins or solitary catkin or spike) terminal on the main shoots or lateral

on old wood at the base of new growth; staminate catkins drooping; pistillate in-

florescences either few-flowered and erect or if many-flowered then slender, elongate,

drooping; pistillate catkins completely pistillate; carpels median or transverse; fruits

small to large, either not winged or broadly winged; leaves odd- or even-pinnate;

leaflets serrate or entire; pith sohd or chambered; buds scaly or naked,

b. Definite sepals absent in pistillate flowers (only the single row of involueral

organs present; carpels transverse; stigmas commissural, hence anterior-pos-

terior; bracts not 3-lobed; staminate catkins in clusters of 3-8 at tlie base of new
growth; leaves odd-pinnate; pith solid; fruits rather large nuts with a husk

slightly to strongly dehiscent along the 4-6 ridges; buds scaly 7. Cartja

bb. Definite sepals present in pistillate flowers (a row of 4 organs inside that of the

involucre); carpels Tiiedian (anterior-posterior); stigmas carinal or commissural;

bracts sometimes 3-l()bed; staminate catkins solitary of if clustered, terminal on

new growth or lateral on old growth; leaves odd- or even-pinnate; pith solid

or chambered; fruits winged or if with a husk this mostly indehiscent; buds

scaly or naked.

c. Pistillate and staminate inflorcseccnccs in different locations, the pistillate

tenninal, the staminate lateral; bracts of all flowers narrow, unlobed; fruits
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witli 2 lateral or 1 circular wing or with a thick husk; leaves alternate,

mostly odd-pinnate; pith chanihercd; staiuinate catkins mostly solitary (in

clusters of 3-5 in one species of Ptcrocarya); buds naked or scaly.

d. Fruits winged nutlets; bract scalelike at the base of the fruit or at the
outer margin of a circular wing; stanu'nate inflorescenscs stalked soli-

tary catkins or stalked clusters of 3-5; buds naked or scaly; germination
epigeal - _. 3. Ptcrocarya

dd. Fruits nuts with a husk; bract fused with the ovary to its apex and
involved in the husk; staminate catkins solitary, sessile, though often

superi^osed; buds scaly; germination h>pogeal 2. Juglans
cc. Pistillate and staminate inflorescences in the same location in a gi\'cn

species, both terminal or both lateral, the two sexes often combined in an
androgynous panicle; bracts of flowers S-Iobed, usually comparativ(»ly

broad; fruits thin- to thick-skinned, cither not winged or with an anterior

large 3-lobcd wing; leaves alternate, opposite or whorled, even-pinnate; pith
solid; staminate catkins in clusters of 3-6; buds n;iked.

e. Leaves alternate; nutlets winged, 2- to 4-celled at the very base; central

lobe of wing of fruit with midrib only, not 3-nerved; stigmas (stigmatic

style arms) either commissural and elongate or split-carinal, very short,

\\ ithout a style or style arms; trees of the Old World 4. Engelhardia
ee. Leaves opposite or whorled; nuts or nutlets 8-ceIled at the base or

middle; stigmas carinal, almost romid, at the tips of elongate style arms;

trees of the New World.

f. Fruits nuts within a thin to thick skin, the bract a minute scale at

the base of the fruit; adaxial bracteoles reduced to a mere rim

-— _— 6. Alfaroa

ff. Fruits winged nutlets with a thin skin, the bract developing into

the large anterior 3-lobed wing, the central lobe of the wing tri-

nerved; bracteoles developing into a rather prominent 2-lobed

posterior flap enclosing the nutlet 5. Orcomfinnca

SUBFAM. I. PLATYCARYOIDEAE Mann., stat. nov.

Trilic(?) Pliitycaryeae Oerst., Vidensk. Meddcl. Dansk Naturhist. Fuicn. Kj0bhavn 1870a:
172; 1870b: 2. type: rlattjrart/a Sieb. & Ziicc.

Tribe Platycarycae Nakai, Fl. SyJv. Koreana 20: 76. 19,3.3. type: riattjcarya Sieb. & Ziicc.

Tribe Petrophiloidieae Koikzunii, Acta Pliytotax. Ceobot. R: 10. 1937. type: Petrophilnkhs
Bowerbank =z Plattjcarya Sicb. & Zucc.

Pith solid; bud .scales pre.scnt; leaves alternate; leaflets senate; frniting catkin

condensed, conelike, many-fmited, erect, the unmodified, rather broad, iinlobcd

or rarely slightly 3-lobed elongate bracts woody, rigid, prominent, projecting far

beyond the nutlets and hiding them; the very small narrowly 2-winged nutlets

falling off the tree, separating from the fruiting bracts, the bracts persisting on
the tree as cone-scale-like structures; nutlets strongly flattened antcriorly-

posteriorly (lateral with regard to caqoels) and with 2 narrow lateral wings;

fruiting catkin and nutlets resembling those of Betuh; inflorescences terminal on
the main shoot or also on the upper, very short axillary shoots, consisting of a

cluster of short-stalked staminate catkins or a central pistillate catkin surrounded
by several staminate ones, all of the catkins erect; pistillate catkin many-flowered,
usually tipped by a staminate one, thus the catkin androgynous; bracteoles and
sepals absent in the staminate flower; the 2 bracteoles m the pistillate flower
inconspicuou.sly fused with the lateral sepals, these together called lateral ap-

pendages, the latter fused with the ovary to its apex, 1 or 2 additional median
(anterior-posterior) sepals occasionally present; wings of the mitlct developed
from the lateral appendages; carpels lateral (trans\Trse), the style absent, the
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stigmas elongate, carinal; ovary and nutlet 2-celled at the base; germination

epigeal.

TYPE: and only genus, Platycarya Sieb. and Zucc.

1. Platycarya Sieb. & Zucc., Abh. Math.-Phys. CI. Konigl. Bayer Akad. Wiss. 3:

741. 1843.

Petrophiloides Bowerbank, Foss. Fniits London Clay: 43, tab. 9, 10. 1840, cf. Art. 58, Inter-

national Code of Botanical NomencUiture where this is used as an example.

Fortunea Lindl, J. Hort. Soc. London 1: 150. 1816. type: F. chinensis Lindl. = P. strobilacea

Sieb. & Zucc.

The only genus of the subfamily; characters of the subfamily.

Deciduous tree or large shrub; terminal bud prominent; buds scaly; pith solid;

leaves odd-pinnate, alternate, exstipulate, the 7-15 leaflets serrate, glandular-

dotted beneath; staminate and pistillate inflorescences terminal, on the main

shoot or also on the upper short lateral shoots, either combined in an androgynous

panicle with the pistillate catkin central surrounded by several staminate catkins

or a separate cluster of stalked staminate catkins, all catkins erect; pistillate

catkin many-flowered, condensed, conelike, usually tipped by a staminate one

with a short intermediate zone of abnormal perfect flowers; bracteoles and sepals

absent in staminate flowers; stamens 4-15, apparently located on the surface of

the unlobed elongated comparatively broad bract, an abortive pistil sometimes

present; bract very rarely with 2 small lobes; anthers glabrous; unlobed bract in

the pistillate flower large and stiff, becoming neither husk nor wings, essentially

separate from the ovary and fruit; bracteoles minute and fused with the 2

lateral sepals, called lateral appendages, reaching to the apex of the ovary, and

forming narrow lateral wings for the nutlet; median pair of sepals occasionally

present; carpels transverse (lateral) ; common style absent; stigmas carinal,

elongate, hence also transverse, the stigmatic area on the inner surface of the

style arms; fruiting catkin erect, conelike, resembling the fruiting catkin of

Beftila; nutlets very small, 2-celled at the base, 4 mm in diameter including the

very narrow lateral wings, strongly flattened anteriorly-posteriorly, falling off

from the bracts and from the persistent fruiting catkin; germination epigeal,

the cotyledons leaflike, 4-lobed; first true leaves of the seedling above the coty-

ledons simple, then small compound ones; cotyledonary node 1-gap 2-trace.

type: and only species, P. strobilacea Siebold & Zuccarini (including P.

longipes Wu).
Japan, Korea, China, and Viet Nam.

Platycarya and Pterocarya do not belong in the same tribe or subfamily;

they are similar only in bavins; small winged fruits, but are different in size of

bracts, orientation of carpels, type and position of inflorescences; sepals are

completely absent in the staminate flowers of the former genus. As indicated by

wood anatomy, pollen type, and final separation of fruit and bract, Platycarya

has evolved along a different line of development from the rest of the family.

Although the size of the bract, the type and position of the inflorescences, and

the separation of the fruit from the bract are of primitive types, the wood
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anatomy, the complete reduction of sepals in tlie staniinate flowers witli the

fusion of tlie flower with the axis of tlie catkin, and tlie fusion of the bracteolcs

and sepals in the pistillate flowers indicate a definite advancement and special-

ization. Stone (1970) lias shown, liowever, tliat Platycanja and Pterocanja have

retained similar primitive seedling aiiatomv.

SUBFAM. II. JUGLANDOIDEAE.

Subfam. Drupoideac Koidznmi, Acta Phytotax. Cco])Ol. 6: 10. 1937, noin. inval.

Pith solid or chambered; buds scaly or naked; leaves exstipulate, alternate,

opposite or wliorled; leaflets serrate or entire; inflorescences terminal or lateral;

fruiting catkin or spike not c(mdensed or conelike, (M'lher few-fruited and erect, or

many-fruited, elongated and drooping, the bracts not rigid and woody nor re-

sembling cone-scales; fruiting bract remaining attached to the nut or nutlet and
falling off the tree with it (in Carija the husk in some cases remaining on the

tree for a short time); bract unlobed or 3-lobed, becoming modified in fruit as

part of the liusk, or as a wing or part of the wing, or as a minute scalelikc

structure at the base of the fruit; catkins or spikes many- to few-flowered, solitary

or clustered, at least the staniinate catkins elongate, drooping; pistillate catkin

not tipped by a staniinate one, thus the pistillate catkin or spike completely

pistillate; bracteoles present in the staniinate flowers and mostly evident in the

pistillate ones; definite sepals usually i^resent in the staminate and pistillate

flowers (except in Canja where sepals are rarely present in individual staminate

flowers and are modified in pistillate (mes); stamens 3-105; bracteolcs in pistil-

late flowers distinct, at least at the tips, from the sepals when the latter are

present; carpels median or transverse, the stigmas carinal or commissural, elon-

gate or subglobose; ovary and fruit 2- to 4- to 8-celled below the middle; fruits

not flattened or only slightly so, not minute but small to large, 15 mm or more
in diameter including wings or husk; germination epigeal or hypogeal.

type: Juiilans L.

Tribe A. Juglaxdeae.

Tnl)o(?) Jiifflandeae verac Oorst., Vidrnsk. Mcddcl. Dansk Naturhist. Fonui. Kj0l>ha\]i ISTOa:
172; 197801): 2. lkctotype: Ju<!jans\..

Tri])e Jii^landcae Nakai. Fl. Sylv. Koreaiia 20: S3. 1933. typk: Juglans L.

Tribe Ptcrocaiyoae Koidznmi, Acta Phytotax. GtH)l>ol. 0: 10. 1937. typk: rtcrocarya Nutt.

Pith chambered; buds sealy or naked; leaves alt(^niatc; bract unlobed, narrow,

remaining small and narrow in fruit; bracteoles broad, enlarging in fruit into

wings or husk; bract free or essentially so from the ovary or fused witli it to its

ti]-); bracteoles mostly fused with the ovary, at Ic^ast on the posterior (adaxial)

side; staminate and pistillate inflorescences in different locations, the pistillate

terminal, the staminate lateral on old wood or at the base of ik^w wood; sepals

typically present in both staminate and pistillate flowers, though often reduced

in number in staminate ones; caipels median; short common style present;

stigmas carinal, elongate, the plumose stigmatic areas on the inner surface of

the recurved style arms, hence also median; fruit a nut with a husk or a winged
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nutlet; surface of nutlet rather smooth over the ridges, tliat of the woody nut

shell (pericarp) typically rough ridged externally or rugose, very rarely smooth;

nut shell typically witli several lacunae in the wall, 2- to 4-celled at the base;

germination epigeal or liypogeal.

TYPE : / to

2. Juglans L., Sp. PI 2: 997. 1753; Gen. PI, ed. 5: 431. 1754.

Hippocarya Dochnahl, Sich. Fuhr. Olistk. 4; 22. 1860. lectotype: H. quadrangularis

Dochnahl = /. regia L.

Wallia Alefeld, Bonplandia 9: 335. 1861. lectotype: /. nigra L.

Deciduous trees or large shrubs; pith chambered; buds with a few bud scales,

the latter often accrescent in spring, the terminal bud prominent; lateral buds

sessile, usually superposed; leaves alternate, odd-pinnate, large, aromatic, exstipu-

late; terminal leaflet rarely reduced in size; leaflets serrate or entire, glandular-

dotted beneath; plants monoecious; staminate catkins lateral, solitary, on old

wood, in the axils of leaf scars, sessile, drooping, the immature naked catkins

first appearing in late summer in the axils of leaves and persisting over winter

as small budlike structures; pistillate spike 2- to 25-flowered, terminal on new

leafy growth; staminate and pistillate flowers with bract, 2 bracteoles, and 4

sepals, the sepals in the staminate flowers often reduced in number ("sepals" in

some Latin American species frequently 6-14); bract small, narrow, unlobed

(occasionally in /. nigra with "ears" beside the tip of the bract, so bract 3-lobed?);

staminate flower consisting of 7-85 (-105) stamens apparently on the bract, brac-

teoles, and sepals as these are fused with the floral receptacle; anthers glabrous but

sometimes slightly pubescent in some species; apparent pistillate flower consist-

ing of bract, 2 bracteoles, whose free tips are variously lobed, and 4 sepals, all

fused to the apex with the ovary except for short free tips, so ovary inferior (5

sepals reported in a few individual flowers); carpels 2, median (anterior-

posterior), rarely 3-4 style with 2

elongate recurved style branches, the stigmatic areas plumose on the inner

surfaces of the style arms; stigmas carinal, hence also median; a ring of inner

bracteoles very rarely present (in /. nigra); fruit large, dmpelike, consisting of

a rough-ridged or rarely rugose (or even smooth) nut enclosed in an adherent

thick fibrous usually indehiscent husk, the husk derived from the involucre and

calyx; wood nut shell (pericarp) usually with prominent wall cavities, 2- to

4-celled at the base; cotyledons fleshy, 4-lobed, straight, 1 cotyledon in each

valve (not carpel) of the nut, the cotyledons hypogeal in germination; coty-

Icdonary node 2- to 3- to 4-gap, 2- to 3- to 4-trace.

TYPE: /. regia L.

Twenty-one species, North and South America, West Indies, and from south-

eastern Europe to eastern Asia and Japan.

Sect. a. Juglans.

Juglans sect. Dioscaryon Dode, Bull. Soc. Dendrol. France 2: 72. 1906. lectotype: J. ;

Juglans sect. Cinerea-Rcgia , subsect. Regia Nagel, Bot. Jahrb. Syst. 50: 483. 1914.

/. regia L.

type :

J. regia L.
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Husk usually irregularly dehiscent into 4 valves, easily separating from the

nut; nut with thin partitions, externally rugose to almost smooth, with 2 winged
ridges (sutures), easily splitting; leaflets 5-9(-ll), entire on mature trees;

staminate flowers sessile, the receptacle elongate, witli 10-28(-40) stamens;

pistillate spike 2- to 5-flowered; nut 4-celled at the base, falsely 5-cellcd at the

apex; embryo and seedling with 2 rows of scales with buds, superposed above the

cotyledons, then with small spirally arranged compound leaves.

TYPE: and only species, /. Tegia L.

Southeastern Europe, Iran to Himalayas, and China.

Sect. b. Rhysocaryon Dode, Bull. Soc. Dendrol. France 11: 165. 1909.

JugJans sect. Nigra Nagol, Bot. Jahrb. Syst. 50: 484. 1914. lectotype: /. nigra L.

Husk indehiscent, persistendy attached to die nut, which is strongly rough-
ridged, but the sharp ridges highly indefinite in number and arrangement, in

one species almost smooth, but no winged sutures present; leaflets 9-31, serrate;

staminate flowers short-stalked, with round receptacle and 7-85(-105) stamens;
nut 4-celled at the ba.se, falsely 5-celled at the apex; pistillate spike 2- to 5- (to

10-)flowered; embryo and seedling with 5 rows of scales, these merging into

small spirally arranged compound leaves; top of leaf scar without hairy fringe.

type: / . ni^ra L.

Sixteen species. North, Central, and South America and the ^^'est Indies.

Sect. c. Cardiocaryon Dode, Bull. Soc. Dendrol. France 11: 22. 1909.

Husk indehiscent, persistently attached to die nut; nut rough-ridged (diough
smooth in one cultivated variety), with 4 or 8 ridges, these in some cases repre-

sented by lines, with rugosities between the ridges; leaflets 9-17, serrate; staminate
flowers sessile, the receptacle elongate with 7-18 (-25) stamens; pistillate spike

witl

di

compound leaves; top of leaf scar notched widi hairy fringe.

TYPE: /. sieboldiatui Maxim. = /. ailantifolia Carr.

Three species; Japan, Manchuria, eastern China, Taiwan.

Sect. d. Trachycaryon Dode ex. Mann.

Jughins sect. Trachycaryon Dode, Bull. Soc. Dendrol. France 11: 22. 1909. noni.
Juglans sect. Cinerea-Regia, subscct. Cinncrca Nagel, Bot. Jahrb. Syst. 50: 482. 1914. lecto

type: /. cinerca L.

Exocariiium indehisccns; endocarpiuin, id est mix vere, valde et argute poratuni, porcis 8
vulgo prominentibus; flores staminati sessiles, receptaculis eloiigatis; nux basin bilocularis;
embryo et plantnla sine .squamis; caulis plantulae elongatus, pro maxima parte apliyllus,
supra foliae compositae ferens.

Husk indehiscent; nut strongly and sharply ridged, 8 of die ridges usually
prominent with sharp anastomosing cross ridges; leaflets 11-19, serrate; staminate
flowers sessile, the receptacle elongate with 7-15 stamens; pistillate .spike 5- to
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8-flowered; nut 2-celled at the base, 1-celled at the apex; embryo and seedling

without scale leaves beyond the 2 or 3 buds superposed above the cotyledons,

the rather large compound leaves appearing on the seedling above a long naked

area of the stem; top of leaf scar not notched, with hairy fringe.

TYPE: and only species, /. cincrea L.

Eastern United States.

3. Pterocarya Kunth, Ann. Sci. Nat. (Paris) 2: 345, 1824.

Cyclocanja Iljinsk., Trudy Bot Inst. Akad. Nauk SSSR, Ser. 1, Fl. Sist. Vyss. Rast. 10: 115.

1953. type: P, paliurus BataL

Deciduous trees; pith chambered; buds stalked, the terminal bud prominent,

the lateral often superposed; buds naked or, if scaly at first, naked in late

autunni; leaves exstipulate, odd-pinnate, though terminal leaflet sometimes

reduced; leaflets serrate, glandular-dotted beneath; plants monoecious; staminate

catkins short-stalked, lateral, solitary or in clusters of 3-5, in the axils of leaf

scars or of the scars of scale leaves on old wood, or in the axils of bud scale scars

at the base of new growth; immature staminate catkins (naked catkin buds)

present on old wood in winter, or when bud scales are present, hidden within

the bud scales in late summer and appearing at the base of the immatm^e leaves

of tlu^ bud in late autumn after the bud scales have fallen off; pistillate catkins

10- to many-flowered, finally drooping, terminal on new growth; staminate and

pistillate flowers with bract and 2 bracteoles and 4 sepals, the sepals in the

staminate flowers often reduced in number; bract small, narrow, unl()1)ed;

staminate flowers consisting of 9-31 stamens apparently located on the bract,

bracteoles, and sepals, as these are fused with the floral receptacle; anthers

glabrous or rarely slightly pubescent; apparent pistillate flower consisting of

the bract, 2 bracteoles and 4 sepals, the sepals fused with the ovary to its tip,

thus ovary inferior, the bract almost free from the ovary at its base, and the

bracteoles almost free in the abaxial region (above the bract) but fused variously

with the adaxial part of the ovary; caipcls typically 2, median, or sometimes in

individual flowers obHque or even transverse; style with 2 elongate recurved

stigmatic style branches, the stigmatic areas on the inner surfaces of the style

arms (carpels occasionally 3 on individual flowers of a spike); stigmas carinal,

hence also typically median; fruit a small broadly winged nutlet, the 2 lateral

wings or the completely circular one derived either from the 2 bracteoles alone

or from the bracteoles and also in very small part from the bract when there

is only one wing; the bract either a small scale at the base of nutlet or the

scalelike tip of the bract appearing at the outer margin of the circular wing,

this scale often disappearing; nutlet 2- or 4-celled at the base, usually with small

lacunae in the wall; cotyledons entangled in the nutlet, in germination cpigeal,

appearing as small 4-lobed leaves, the next leaves simple or compound; coty-

ledonary node 1-gap 2-trace.

type: Juglam pterocarpa Michx. — F. fraxinifolia (Lam. ex Poir.) Spach.

Six species, Caucasus Mts. of USSR, Iran, Japan, China, Laos and Viet Nam.
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Subgen. 1, Pterocarya.

Ptcrocarya Kunth sensu Iljinsk., Trudy Bot. Inst Akad. Nuuk SSSR, Ser. 1, Fl. Sist. Vyss.

Rast. 10: 38. 1953. type: Juglans ptcrocarpa Miclix. [Ptcrocarya ptcrocarpa (Michx.

)

Kunth ex Iljinsk.] = P. fraxinifolia (Lam. ex Poir. ) Spach.

Buds naked, or if scaly at first becoming naked in late autumn; wood tending

to be diffuse-porous; leaflet venation vvitli none of lateral veins going directly

to the teeth; staminatc catkins solitary, short-stalked, in the axils of leaf scars or

scars of scale-leaves on old wood, or in the axils of bud scale scars at the base

of new growth; staminatc flowers sessile, with elongate receptacle, 5-17 stamens,

and the bracteoles slightly different in appearance from sepals, the whole flower

zygomorphic; pollen grains (4-) 5- to 6- (to 8-) poratc; pistillate flowers 40

or more per inflorescence, sessile, the bract fused only with the base of the ovary,

separate from the 2 bracteoles, the latter unequally fused with the ovary, abax-

ially fused only with the base, adaxially fused to the base, the middle, or almost

to tip of the ovary; nutlet 4-celled at the base, sessile, with 2 lateral separate

broad wings derived exclusively from the bracteoles; bract remaining at the

base of the nutlet as a small scale.

type: p. fraxinifolia (Lam. ex Poir.) Spach [P. pterocarpa (Michx.) Kunth
ex Iljinsk.].

Sect. a. Pterocarya.

Pterocarya sect. Diptcra Henry in EKves & Henry, Trees Gt. Brit. Irel. 2: 437. 1907; emend.
Lcroy, Mem. Mus. Natl. Hist. Nat., Ser. B, Bot. 6: 86. 1955. lkctotype: F. caucasica

Meyer — P. fraxinifolia ( Lam. ex Poir. ) Spach.

Pterocarya sect. Stenoptcra Nagel, Bot. Jalub. Syst. 50: 479. 1914. TvrE: P. stcnopfcra C.

DC.
Pterocarya sect. FMptcrocarya Relider & Wilson in Sarg., Pi. Wils. 3; 181. 1916, emend. Iljinsk.,

Tmdy Bot. Inst. Akad. Nank SSSR, Ser. 1, Fl. Sist. Vyss. Ra.st. 10: 40. 1953. lfcto-
TYPE by Iljinskaya: P. ptcrocarpa (Michx.) Kunth ex Iljinsk., but this species not men-
tioned by Rehdcr & Wilson, so lectotypc P. stenoptcra C. DC.

Buds naked; lateral buds superposed; new growth not constricted at the base,

without a ring of narrow bud scale scars at its base; staminatc catkuis solitary on

old wood, in the axils of leaf scars or the scars of scale leaves; immature staminatc

catkins, naked catkin buds, appearing in late summer and persisting over winter

as small budlike structures; stamens 5-17; bracts of staminatc flowers, pistillate

flowers, and fruits short, glabrous or with a few hairs; tips of the leaflets witliout

tufts of hairs; nutlet usually with large cavities in the wall.

type: F. fraxinifolia (Lam. ex Poir.) Spach [P. pterocarpa (Michx.) Kunth
ex Iljinsk.].

Three species, Caucasus Mts. of USSR; Iran; eastern China, Laos, and Viet

Nam.

Sect. b. Platyptera Nagel, Bot. Jahrb. Syst. 50: 481. 1914; emend. Rehder, Bibl.

Cult. Trees and Shrubs: 89. 1949.

Pterocarya sect. Chlacnopterocarya Rehder & Wilson in Sarg., Pi. Wils. 3: 183. 1916. type:
P. rhoifolia Sieb. & Zucc.
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Buds long, clearly stalked, conical, beaked, covered by a few hoodlike bud

scales, these falling off in late autumn and then buds naked; lateral buds not

superposed; new growth constricted at its base, with a ring of narrow bud scale

scars at its base; staminate catkins soHtary, at the base of new growth, essentially

in a ring in the axils of bud scale scars, the immature catkins formed in late

summer but not evident until late autumn after the bud scales have fallen off;

bracts of staminate flowers, pistillate flowers, and fruits narrow, strongly hairy;

stamens 9-13; tips of the leaflets with tufts of hairs, these sometimes deciduous;

nutlets without cavities in the wall.

LECTOTYPE: P. rhoifoUa Sieb. & Zucc. in Rehder, Bibl Cult. Trees and Shrubs:

89, 1949, indicated by synonymy of sect. Chlaenopterocarija Rehder & Wilson.

Two species, western China, Tibet, and Japan.

Subgen. 2. Cyclocarya (Iljinsk.) Mann., Bull. Torrey Bot. Club 102: 165. 1975.

Pterocarya sect. Cychptera Franch., J. Bot. (Morot) 12: 318. 1898. type: P, paluims Batal.

Cyclocarya Iljinsk., Tmdy Bot. Inst. Akad. Nauk SSSR, Ser. 1, Fl. Sist. Vyss. Bast. 10: 115.

1953. type: P. pa//«rw5 Batal.

Buds naked; wood tending to be ring-porous ; leaflet venation usually with

some of the lateral veins going directly to the teeth; staminate catkins in clusters

of 3-5, the clusters stalked, in the axils of leaf scars on old wood; staminate

flowers short-stalked, with round receptacle, 20-31 stamens, and the 2 bracteoles

similar to the usually 2 sepals, the flower appearing actinomorphic; pollen grains

3- to 4- (to 7-)porate; pistillate flowers 10-20, short-stalked, the base of the

bract fused with the 2 bracteoles, the involucre in turn fused equally with the

base of the ovary or the middle(?); nutlet 2-celled at the base, short-stalked,

with one circular wing derived mostly from the bracteoles but also in very small

part from the bract; bract not at the base of nutlet, but the tip of the bract

remaining as a small often deciduous scale at the outer margin of the wing

of the fruit.

TYPE: and only species, P. paliunis BataL

Eastern China.

I believe that Pterocarya is closely related to Ju<^lans, not so closely to

PlaUicartia or to En^elhardia; the relationship to the last two genera is indicated

by the classifications of various authors.

The relationship of Pterocarya to Julians is indicated in the key to genera

and the descriptions of the tribes. The pith is chambered in both genera, and

there is a similar organization of the type and positions of staminate inflores-

cences, the parts of the floral envelope present, the orientation of carpels, and

the type and orientation of stigmas. The wood anatomy, according to Kribs

(1927) and Heimsch & Wetmore (1939), is extremely close; and there is a

clear evolutionary development of the types of pollen grains from Pterocarya

to Juglans (Wliitehead, 1963, 1965; Stone & Broome, 1975); see Fig. 1. Although

there is some relationship of Pterocarya to Engelhardia, as presumably the two

genera had a common ancestor, the type of bracts and stigmas, and the positions
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and types of inflorescences are qnite differtMit. The similarity of small-winged

fruits, wth the involucre at a low position on the ovary, is superficial. See Stone

(1973) for a discussion of the relationships of the fruits of the family.

Tribe B. Engelhahdieae Mann., stal. nov.

Tribc(?) Engelhanltieae Oerst., Vidensk. Mecklel. Dansk Natiirliist. Form. Kj0bhavn 1870a:
172, 1870h: 2. lectotype: Engelhardia Lcsch. ex Bhmio.

Tribe Alfaroeae Koidzumi, Acta Phytotax. Geobot. 6; 10. 1937. typk: Alfaroa Standi.

Pith solid; buds naked; leaves alternate, opposite or rarely whorled, even-

pinnate; leaflets serrate or entire; staminate and pistillate inflorescences in tlie

same position (axillary or terminal) in a given species, frequently combined
into an androgynous panicle; staminate catkins clustered, elongate, drooping;

pistillate catkin many-flowered, elongate, finally pendulous; bract broad, 3-lobed

in staminate and pistillate flowers, the lobes rarely filiform; staminate flower

consisting of 3-lobed bract, 2 bractcolcs (or these very rarely absent), 4 to 1 (or

rarely 0) sepals, and 4-23 stamens; pistillate flower consisting of 3-Iobed bract

and 2 bracteoles fused with the base of the ovary, and 4 sepals fused to its tip;

bract modified into a large anterior 3-lobed wing for the fruit, or in one genus

reduced to a minute scale at base of the fruit; bracteoles adaxial, varying in

flower from a prominent 2-lobed structure to a minute hue around the base of

the ovary, and in fruit from a large adaxial 2-l()l)ed wing to apparently no struc-

ture; carpels median; style present or absent, stigmas carinal, commissural or

split-carinal; fruit a small to medium winged nutlet, or a thin- to thick-skinned

nut without a wing or true husk; shell of nutlet and nut cartilaginous-subligneous,

rather thin; septa thin; fruit 2- to 4- to 8-celled near the base; pericaip without

lacunae; cotyledons hypogeal or epigeal in germination.

TYPE: EnacJhardia Lesch. ex Blume.

4, Engelhardia T.esch. ex Blume, Bijdr. 10: 52S. 1S25.

Pterilcma Roinw., Syll. 2: 13. 1826. type: P. accriflorum Reinw. = E. spicata Lcsch. ex
Blnnie var. aceriflora (Reinw.) Koorcl. & Valet.

Deciduous or sometimes evergreen trees; pith solid; buds naked; leaves

exstipulate, alternate, even-pinnate, the leaflets serrate or entire, glandular-dotted

beneath; leaflet venation, intercostal mesh with free-ending veinlets; large rhombic

leaflet crystals absent; trees monoecious or dioecious; staminate and pistillate

inflorescences separate or combined in an androgynous panicle, the pistillate

central; all catkins elongate, pendulous; staminate and pistillate inflorescences

in the same location in a given species, either terminal on new growth or lateral

on old wood; staminate catkins iu clusters of 3-6; bract broad, 3-lobed in all

flowers, sometimes much enlarged in staminate flowers; 2 bracteoles and 4 sejials

present in both staminate and pistillate flowers, though sepals often reduced in

number in the former or even absent; stamens 4-13; anthers pubescent or gla-

brous; pollen diameter averaging (13-) 15-19 (-25) /xm; polar view of pollen

oblate to oblate-spherical; involucre fused with the lower half of the ovary and
the sepals fused to the top; carpels median; stigmas either commissural, the
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stigmatic areas on the edges of the elongate style arms, and the stigmatic style

arms transverse (lateral), or the style absent and the stigmas short on the top

of the ovary, split-carinal; fruit a small nutlet, with a large 3-lobed anterior w^ing

derived from the development of the bract, the bracteoles present as a much

reduced often 2-lobed adaxial wing; large central lobe of the wing of the bract

pinnately veined; fruit with thin skin, developed from calyx; nutshell cartilagi-

nous-subligncous, rather thin, without lacunae; septa of the fruit thin, the fruit

mostly 4-celIed at the base due to a primary partition and a low secondary one,

possibly 2-celled in smaller fruits; cotyledons entangled in the seed, the testa

loose in fruit; cotyledons epigeal in germination, first true leaves of the seedling

simple or compound; cotyledonary node 1-gap, 2-trace.

LECTOTYrE: E. spicata Lesch. ex Blume.

Five species, northern India to eastern China, Indo-China, East Indies, and

Philippines.

TYl

Sect. a. Engelhardia.

Engclhardia sect. Pterilema (Reinw.) C. DC, Ann. Sci. Nat. But. Ser. 4, 18: 35. 1862.

E. aceriflora (Reinw.) Blume = E. s)ncata Lesch. ex Blinne var. aceriflora (Reinw.)

Koord. & Valet.

Engelhardia sect. Trichotocarpeae Nagel, But. Jahrb. Syst. 50: 475. 1914. lectotype: £.

spicata Lesch. ex Blume.

Leaves deciduons or evergreen; inflorescences lateral on old wood; staminate

flower sessile, the receptacle elongate; calyx usually irregular, the sepals often

reduced in number or rarely even absent; stamens 4-13, the anthers pubescent;

pistillate flower essentially sessile; style present, short; stigmas elongate, com-

missural, stigmatic areas on the edges of each style arm, or sometimes the style

arms split so there are 4 elongate filiform stigmas; fruit sessile or obscurely short-

stalked, 4-celled at the base in most fruits, possibly 2-celled in smaller ones;

body of fruit and lower part of bract hairy.

TYPE: E. spicata Lesch. ex Blume.

Mai

pmes

Sect. b. Psilocarpeae Nagel, Bot. Jahrb. Syst. 50: 475. 1914, emended Leroy,

Mem. Mus. Nad. Hist. Nat., Ser. B, Bot 6: 126. 1955.

Leaves apparently evergreen; inflorescences terminal; staminate flower short-

stalked, the receptacle round, the perianth cup-shaped, regular in appearance,

typically of 4 similar organs (2 bracteoles and 2 sepals?); stamens 4-12; anthers

glabrous; pollen diameter averaging 15(13-17) jam; exine thick; pistillate flower

and fruit clearly short-stalked to long-stalked (7 mm long); style absent, the

stigmas short, on top of the ovary, split-carinal; body of fruit and bract glabrous

though usually densely glandular dotted; fruit 4-celled at the base.

LECTOTYPE: (by Leroy) E. wallichiana Lindl. ex C. DC. = E. roxburghiana

Wall.

East Pakistan, southern China, Taiwan, Viet Nam, Borneo, Sumatra.
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EngelJuirdia, Oreomunnca, and Alfaroa are very closely related in having

similar broad 3-lobed bracts, inflorescence position and type, floral envelopes,

leaflet pinnation, bnds, pitli, wood anatomy, and pollen. Manning (1966) sug-

gested that the 3 genera could essentially be considered one genus. Crepet et al.

(1975) and Dilcher et al. (1976) show that an almost identical 3-lobed bract

occurred in ancestral genera in the Eocene. The two American genera are quite

different in arrangement of leaves, cross section of the fruit, and germination of

the fruit, but the relationship otherwise is very close. Alfaroa clearly should not

be placed in the same tribe as Jtiglam and Carya, The relationship of the group
to Ptcrocarya is discussed under that genus. All studies indicate that the three

genera as a whole are the most primitive in the family.

5. Oreomunnea Oerst,, Vidensk. MeddeL Danslc Naturhist. Forcn. Kj0havn

1856: 33.

Eugelhardia sect. Oreomunnea (Oerst.) C. DC, Ann. Sci. Nat. Bot. ser. 4, 18: 32. 1S62.

type: O. pterocarpa Oerst.

Evergreen trees; pith solid; buds naked, the lateral superposed; leaves exstipu-

late, opposite, even-pinnate; leaflets 4-12, glandular-dotted beneath, serrate or

entire on young trees, entire on mature ones; leaflet venation, intercostal mesh
with closed veinlets; plants monoecious; staminatc panicles of catkins separate or

combined with a central pistillate spike to form an androgynous panicle; in-

florescences terminal or lateral, all catkins many-flowered, drooping; bract

broad, 3-lobed in staminate and pistillate flowers; 2 l)racteoles and 4 sepals

present in both flowers but sepals often reduced in staminate flowers; staminate

flowers sessile, the receptacle round or elongate, with 3-lobed bract, 2 bracteoles,

1-4 sepals and 8-23 stamens; anthers glabrous; pollen diameter averaging 21

fim (19-23); polar view subtriangular, equatorial view sublobate; pistillate

flowers short-stalked; involucre fused with the lower half of the ovary, and the

4 sepals fused to the top; 6 sepals found in one 3-carpeIled fruit of O. pterocarpa;

carpels median, the stigmatic areas short, subglobose or horseshoe shaped at the

tips of the elongate style arms; fruit a short-stalked nutlet, medium in size, with

a large anterior 3-lobed wing from the development of the bract, but with a

smaller 2-lobed rather prominent posterior wing developed from the 2 bracteoles;

fruit with subligneous rather thin wall, covered by a thin skin developed from
the sepals, with thin septa, 8-celled in the middle, the primary and secondary
partial partitions and tertiaries with projections into the loculus so in part more
than 8-celled; lacunae absent in the walls; central lobe of the fruit wing trinerved;

cotyledons separate, not entangled in the fruit, one to a valve, hypogeal in

germination; first true leaves of seedling simple; cotyledonary node 1-gap,

3-trace; fniit and wings both larger than those of Eugelhardia of Asia.

TYPE: O. pterocarpa Oersted.

Two species, Mexico and Central America.

6. Alfaroa Standi., J. Wash. Acad. Sci. 17: 77. 1927.

Evergreen trees; pith soHd; buds naked; leaves exstipulate, opposite or
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whorled, rarely in part alternate, even-pinnate; leaflets 4-12, glandular-dotted

beneadi, serrate on young trees, entire on mature ones; leaflet venation, inter-

costal mesh with closed veinlets; plants monoecious; staminate panicles of

catkins separate or combined with a central pistillate spike to form an andro-

gynous panicle; inflorescences terminal or lateral, all catkins many-flowered,

drooping; bract broad, 3-lobed in staminate and pistillate flowers; 2 bracteoles

and 4 sepals present in both flowers but sepals often reduced in staminate ones;

staminate flowers sessile, the receptacle round or elongate, with a 3-lobed bract,

2 bracteoles, 1-4 sepals and 6-10 stamens; anthers glabrous; pollen diameter

averaging 24 /i,m; polar view subtriangular, equatorial view sublobate; pistillate

flowers sessile, the 3-lobcd bract very small, fused only with the very base of

the ovary, and not enlarging into a wing for the fruit but remaining as a minute

scale at the base of the fruit; sepals fused to the top of the ovary; carpels median,

the stigmatic areas short, subglobose or horseshoe shaped at the tips of the elon-

gate style arms; bract so small that the venation is not recognizable in pistillate

flower or fruit; bracteoles (adaxial) so small that these are essentially absent;

fruit a rather large diin- to thick-skinned nut compared with the medium size

of Oreomunnea, not winged nor with a true husk (that is, not developed from

the involucre); wall of nut thin to thick, subligneous, covered with a thin to

thick skin developed from the calyx, with thin sc>pta, S-cellcd in the middle, the

primary and secondary partial partitions and tertiarics with projections into the

loculus so in part more than 8-ccllcd; lacunae absent in the walls; cotyledons

separate, not entangled in the fruit, 1 to a valve, hypogeal in germination; first

true leaves of seedling simple or compound; cotyledonary node 1-gap, 3-trace.

TYPE: A. costariccnsis Standi.

Seven species, Mexico, Central America, and northwestern South America

(Colombia).

Tribe C. IIicorieae Mann., nom. nov.

Tribe Caryeac Koidzumi, Acta Pliytotax. Geobot. 6: 10. 1937, exd. Jiiglam L., noin. superfl.

(incl. Juglans Linnaeus).

Pith solid; bud scales present, sometimes accrescent in spring; leaves cxstipu-

late, alternate, odd-pinnate; leaflets 3-17, glandular-dotted beneath, serrate or

entire; unlobed bract and the bracteoles both rather broad in the pistillate flower,

developing in the fruit into a husk which is completely or partially 4- to 6-valved

at maturity; bracteoles apparently 3-5, but these may represent 2 bracteoles,

variously lobed and divided, though the posterior 1-3 sometimes intei-prcted as

sepals; plants monoecious; staminate and pistillate inflorescences in different

locations, the pisrillate tenninal and few-flowered, the staminate in clusters of

3-8, lateral at the base of new growth, drooping; bracteoles present in the

staminate flower; sepals normally absent in the staminate and pistillate fk)wers,

though 1 or 2 sepals occasionally present in individual staminate flowers, and

sepals possibly represented in the pistillate ones by the 4-lobed stigmatic disk

below the stigmas and apparently confluent with them; carpels transverse; com-

mon style apparently absent; stigmas commissural, thick, hence apparently
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median, ratlu'r sliort, the stiginatic area completely covering tlie style branches
and stigniatic disc (when present); style branches occasionally spht so 4 stigmas

present; fruit large, consisting of a nut enclosed in a completely or incompletely

4- to 6-val\'ed husk; nut shell woody, externally smooth, often 4-angled, rarely

somewhat wrinkled, often with lacunae present in the wall; nut 2- to 4-celled at

the base; cotyledon 1 in each valve (not carpel), fleshy; germination hypogeal.

TYPK: Curija Nutt., the only genus.

7. Can/a Nutt., Gen. N. Amer. PI. 2: 220. 1818, nom. cons.

llicorius Raf., Fl. Liicloxic: 109. 1817, nom. rrjic. lectotype: //. anwra (Midi.v.) Haf.
Uicoria Raf., Alsogr. Am. 65. 1838, orth. unit, tyi-k: Julians alha L. (fide Bn'ttoii, N. Amer.

Trees, 223.

)

Pacania (Raf.) Dochnahl, Sich. Fuhr. Obstk. 4: 26. I860, type: Uicoria olivefonnis Raf.

Deciduous (or rarely evergreen?) trees; pith solid (or rarely hollow?); bud
scales present; tenninal bud promiment, the lateral buds often superposed;

lea\cs exstipulate, alternate, odd-pinnate; leaflets glandular-dotted beneath,

serrate or entire; flowers appearing with the leaves; staminate flowers in axillary

drooping catkins, these in stalked clusters of 3-8, each flower in the axil of a bract

and 2 bracteoles; sepals typically absent, but 1 or 2 rarely present in individual

flowers of a catkin of some species; stamens 3-15, usually 4; anthers pubescent;
pistillate flowers sessile, in terminal 2- to 10-fIowered .spikes, consisting of a 1-celled

o\'ary enclosed by an apparently 4- to 6-lobed involucre (bract and 3-5 bracteoles

or bract and 2 bracteoles, the latter variously lobed at the apex); (a ring of 2-3
sepals" reported as occurring occasionally inside the involucral ring in a few
species); carpels transverse; stigmas 2, short, commis.sural (hence median), these

frequently each 2-parted, a stigmatic disc (modified calyx?) usually beneath
the stigmas; fruit a nut enclosed in an adherent husk, the whole globose to oblong,

the hu.sk separating more or less completely into 4-6 valves, and typically be-

coming free from the nut at maturity; nut smooth or slightly rugose, often angled.

2- to 4-celled at the base, 1-celled at the apex; cotyledons fleshy, not entangled
in the nut, hypogeal at germination; cotyledonaiy node 3- to 6-gap, 3- to 6-trace.

LEcroTYi'E: C. tomcntom (Lamarck) Nuttall {}u<ilam alha Linnaeus in part).

Seventeen species, eastern United States, northeastern Mexico, eastern Asia.

€€

Sect. a. Carya.

IliroHa subgeii. Ghjcaria Raf., Alsoffr. Am. 66. 1838. type: Uicoria alha (L.) Raf.
Uicoria snligen. Urxararia Raf., Al.sogr. Am. 66. 1838. ti^pe: H. tomcntosa Raf.
Uicoria .sect. FAihicoria Dipnoi, Handb. LaTiI)li. 2: 331. 1892. LECTOTiPE: //. alha (L.) Britt.
Carija sect. Eucartja C. DC, Prodr. 16, 2: 142. 1S64. lectotype: C. tomcntosa Nutt.
Uicoria sect. F.ucanja (C. DC.) Sarg., Sylva N. Amer. 7: 13.5. 189S. lectotype: C. tomcntosa

Nntt.

Pith solid; bud scales 6-12, imbricated, strongly accrescent in .spring; leaflets

3-9, serrate, not falcate; staminate catkins essentially in a ring around the stem,

in the axils of early deciduous bud scales (or rarely also in the axils of 1 or 2
leaves above the bud scale zone) at the base of elongate leafy growth, in clusters

of 3 (very rarely of 4, 5, 6 or 7 in individual trees); .stamens 3-8 (-10?), usually 4;
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bracteoles in pistillate flower in addition to bract apparently 3, rarely 2 or 4;

stigmatic disc present beneath the true stigmas; husk 4-vaIved, rarely in indi-

vidual trees 3- or 5-valved, the valves not keeled nor usually winged along the

margins; nut shell rather thick, without definite lacunae; secondary septa well

developed, hence nut 4-celled below; secondary internal ridges (projections)

present and often tertiary ones also; outer common ring of involucral and

carpellary vascular bundles ascending in the outer or inner part of the primary

partition; first true leaf above se\'eral spiral scale leaves of seedhng usually

shghtly lobed, the second leaf compound with 3 leaflets; n = 16 or n = 32.

TYi'E: C. tonientosa Nutt.

Eight species, eastern United States to northeast Mexico.

Sect. b. Apocarya C. DC, Prodr. 16, 2: 144. 1864.

Hicoria siibgen. Pacania Raf., Alsogr. Am. 65. 1838. type: //. olivefonnis Raf.

Hicoria su1)gen. Drimocaria Raf., Alsogr. Am. 66. 1838. type: H. amara Raf.

Hicoria sect. Apohicoria Dippel, Ilantlli. Laubh. 2: 336. 1892. lectotype: //. minima RriUon.

Cartja sect. Pacania (Raf.) Rehdcr, J. Arnold Arbor. 28: incd. 1947, see Rchder, Bibl. Cult.

Trees and Shrubs: 91. 1949. type: Hicoria oliveformis Raf.

Pith solid; bud scales few, 4-6, valvate, not accrescent in spring or only

slightly so, the buds possibly naked in the Chinese species, C. cathaycnsis;

leaflets 5-17, serrate, commonly falcate; staminate catkins in clusters of 3,

essentially in a ring around the stem in the axils of early deciduous bud scales,

these located at the base of long terminal leafy shoots, or in most species some

or all of them usually on short special essentially leafless side branches attached

to old wood in the axils of leaf scars; stamens 3-8, usually 4; in pistillate flowers

bracteoles in addition to bract commonly 3, rarely 2, 4, or 5; beak of ovary absent,

though nut pointed; stigmatic disc present; husk 4-, rarely 3-, 5- or 6-valved,

the segments (valves) not keeled, frequently winged along the margins; nut

shell thin, rarely thick; nut with lacunae present in the wall (in the internal

ridges and sometimes at the ends of the primary partition) in most but not all

species; secondary septa present or reduced to a pair of wings from the primary

partition and appearing absent, hence nut 2- to typically 4-cellcd below; secon-

dary and tertiary internal ridges usually present; outer common ring of involucral

and carpellary vascular bundles ascending in outer or inner part of primary

partition; first true leaves above several alternate scale leaves of seedhng mostly

.simple, unlobed, or in C. mijristiciformis one sHghdy lobed leaf followed by a

compound leaf with 3 leaflets; n = 16.

lectotype: C. oliveformis (Raf.) Nutt. = C. iUinoensis (Wang.) K. Koch.

Me
d

Sect. c. Rhamphocarya (Kuang) Mann. & Hjelmqvist, Bot. Not. 1951, 4: 330.

1951.

Annamocarya Chev., Rev. Int. Bot. Appl. Agric. Trop. 21: 504. 1941. type: A. indochinensxs

Chev. = Canja sinensis Dode.
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Rhamphoamja Kuang, Icon. Fl. Sin. 1: 1. 1941. tyi-K: R. intcgrifoUolata Kiiang := C. sinensis
Dode.

Pith hollow or solid; bud scales few, iiiioqual; leaflets 7-9, entire, not falcate;

staniinate catkins niucli elongated, in clusters of 5-8 at the base of elongate leafy

shoots, apparently scattered along the base of the slioot rather than in a close

ring, evidently in the axils of lower foliage leaves; stamens 5-15; pistillate flowers

with 3-5 bracteoles in addition to the bract, the o\'ary with a beak so the stigmas

not strictly sessile; stignuitic disc apparently absent; husk 4- to 6-valved, the
valves typically keeled, at least above; nut apiculate; lacunae absent in the wall
of the nut in the lower part but sometimes present near the apex; secondary
partition weakly developed, represented by a pair of wings from the primary
partition hence the nut essentially 2-celled at the very base; secondary internal

ridges present but tertiary ones apparently absent; cavity in nut large at the apex;

outer common ring of involucral and carpellary vascular bundles ascending in

the potential nut-shell part of the ovary wall; natme of leaves of seedling un-
known.

TYPE: and only species, C. sinensis Dode.

Southern China and northern Viet Nam.

The mature fruit of Carya with its thick husk is quite similar to that of

Julians, and the hu.sk of /. re<j,ia is irregularly 4-valved much as in Carya.
Furthermore, the general, but not the detailed, arrangement of inflorescences

is similar in the two genera. The location of lacunae in the nuts of Carya is for

the most part rather different from that of JufiJans, but Leroy (1955) points out
that C. poihnci shows an intermediate condition. Lcroy (1955: 82) believes

that there is an evolutionary series of development in arrangement of vascular

bundles of the cai-pels in the flower and fruit from Annumocarya {Carya, sect.

Ehamphocarya) through certain species of Carya to Jnglans. Thus practically

all writers have placed Jw^lans and Carya in the same tribe. However, the two
are different in the parts of the floral envelope present in both staminate and
pistillate flowers, the location of staminate inflorescences, orientation of carpels,

type and orientation of stigmas, anatomy of the wood, and the type of pollen

grains. Furthermore, the pith in Carya is solid, not chambered. With reference

to the floral anatomy as discussed by Lcroy, it should be pointed out that the

floral anatomy of the carpels of ]u<ijans is \cry close to that of Pterocarya and
of Eu'^dhardta, and the primitive condition, according to Leroy, of Annamocarya
is quite different from that of the truly primitive condition of Engclhardia (from
which presumably Carya probably evolved). Thus Carya and JugJans have
followed a parallel evolutionary de\elopment; Stone (1973) has discussed the

evolutionary development of the fruits in the family. Studies of wood anatomy
and of pollen grains indicate that Carya is not only along a different line of

evolution, but is the most advanced genus in the family. I have placed the

genus in a separate tribe.

Four species of Carya ha\'e been reported to be tetraploid, C. glahra, C. nvalis.

fl 32.
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Table 3. List of species of Juglandaeeae arranged according to the classification in

this x^aper, with general distribution of each species.

SUBFAM. I. PLATYCARYOIDEAE Mann.

1. Platycarya Sieb. & Zucc.

P. stwhilacea Sieb. & Zucc,

SUBFAM. IL JUGLANDOIDEAE
TRIBE A. JUGLANDEAE

2. Juglans L.

Sect. a. Jxiglans

/. regia L.

subsp. turcomanica Popov

sul)sp. fallax (Dode) Popov

Sect. b. Rliys'ocaryon Dode

/. australis Griseb.

/. boliviana (C. DC.) Dode

/. californica S. Wats.

/. hinchii (Jeps.) Rehder^

/. hirsiita Xhinn.

/. jamaiccnsis C. DC."

/. maioY (ToiT. ex Sitsgr. ) Heller

var. major

1 sp

21 spp.

var. glabrata Mann/

/. microcarpa Berl.

var. microcarpa

var. stcwariii (Johnston) Mann.^

/. yiwllis Engeliu. ex Henisl.

/. neotropica Diels

/. nigra L.

/. olanchana Standi. & L. O. Williams"

var. olanchana^

var. slandleyi Mann.'*^

/. pyriformis Liebin.

/. soratcnsis Mann.*

J. stcyermarkii Mann.

/. vericzuelensis Mann."

Sect. c. Cardiocaryon Dode

/. ailantifolia Carr.

var, ailantifolia

var. cordifonnis (Mukino) Rehd.^

/. cathayciisis Dode

/. mandshurica Maxim.

Sect. d. Trachycaryon Dode ex Mann.

/. cinerea L.

3. Pterocarya Ktmth

Subgen. Pterocarya

6 spp.

Korea, eastern China, Viet Nam, Japan

southeastern Europe, Iran to Himalayas,

and China

Argentina

western South America

California

California

northeastern Mexico

West Indies

southwestern United States, nortliwestern

Mexico

soutli-central Mexico

southwestern United States, northwestern

Mexico

northern Mexico

central Mexico

northwestern South America

eastern United States

Guatemala

southwestern Mexico

southeastern Mexico

Bolivia

Guatemala

Venezuela

Japan

Japan

eastern China, Taiwan

Manchuria, nortlieastern China, Korea

eastern United States
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Taule 3. Continued

Sect. a. Pterocanja

I\ fraxinifoUa (Lam. ox. Poir. ) Spach USSR Caucasus, Iran

P. JiiijH'hetisis Skan.

P. Htcnoptcra C. DC.

var. steno])icra

var. tonkincnsis Frauch.^

Sect. b. Platyptcra Nagel eniend. Relulcr

P. rhoifoUa Sieh. ik Zucc.

P. macroptcra Balal.

var, macroptcra}

var, dchwayi (Francli. ) Mann.^

var. forreatii (W. W. Smith ex

IlanJ,-Mazz. ) Mann.^

var. insignis (Rehder ik

Willson) Mann.^

Suhgcn. 2. Cyclocarya (Iljinsk.) Maun.

5 spp

P. palhints Batal.

TRIRK B. ENCELIIARDIEAE Mann.

4. EugcUiardia Lesch. ex Blumc

Sect. a. KtigclJiardia

E. apornsis Elmer ex Nagel

E. ri^idia Bhime

var. rigida

\<\Y. suhsimplicifolia ( Merr. ) Mann.^

E. serrata Blume

\'ar. serrata

var. catnhodica Manu.^

var. nudiflora ( Iluok.f. ) Mann.^

var. parvifoUa (C. DC.) Mann.''

E. spicata Lescli. ex Blume

var. spicata

var. aceriflora (Rcimv. ) Koord.

& Valet.

var. colchrookcaua (Lindl. ex Wall.)

K.&V.

Sect. b. Psilocarpcac Nagv] (Muend. Leroy

E. roxhuriihina Wall."

5. Orcottutunca Oerst.

O. mcxicana (Standi.) Lcroy^

subs^-). mexicaua

subsp. costariccnsis Stone*

O. picrocarpa Oi*rst.^

6. Alfaroa Standi.

A. costariccnsis Standi.

A. mianncastctisis Stone^

2 spp.

7 spp.

eastern China

eastern China, V^iet Nam, Laos

N'iet Nam

Japan

northwestern China

western China

western China, Tibet

western ('hina

eastern China

Mala>a, Borneo, Philippines

Java, Borneo, New Cuinea

Borni'o, New Guinea, Philippines

Malaya, Java, Philippines

southwestern China, Cambodia, Burma,
Thailand

Thailand, Malaya, Sumatra, Borneo

Sumatra, Borneo, Philippines

Nepal, western India, southern China,

Malaya, East Indies, Philippines

Tibet, northern India, Burma, Thailand,

Java, New Cuinea, Philippines

northern India, western China, Burma,
Laos, Tltailand, Philippines

F]ast Pakistan, southern China, Taiwan,
\Met Nam, Sumatra, Borneo

Mexico, Central America

Costa Rica

Costa Rica

Mexico to Panama

Costa Rica
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Table 3. Continued

A. guatemalensis (Standi.)

L. O. Williams^

A. hondurensis L. O. Williams

ex Mann/
' „:t

A. manningii Leon

A. mexicana Stone''

A. williamsii A. Molina"*

subsp. williammi'^

subsp. tapantiensis Stone^

TRIBE C. HICORIEAE Mann.

7. Corya Nutt.

Sect. a. Carija

C. floridana Sarg.

17 spp.

C. glabra (Mill.) Sweet

var. glabra

van hirsuta (Ashe) Ashe^

var. megacarpa (Sarg.) Sarg.*'

C. laciniosa (Michx.) Loud.

C. ovalis (Wang.) Sarg.

\'ar. ovaUs

var. mollis Ashe'''

C. ovata (Mill.) K. Koch

var. ovata

var. mexicana ( Engelm. ) Mann.^

var. austrahs (Ashe) Little^

var. pubcscens Sarg."*

C. pallida (Ashe) Engl. & Graebn.

C, texana Buckl.

var. texana

var. villosa (Sarg.) Little

C. tomentosa Nutt.

Sect. b. Apocflrj/a C. DC.

C. aquatica (Miehx. f
.

) Laud.

C. cathaycnsis Sarg.

C. cordiformis (Wang.) K. Koch

C. illinoensis ( Wang. ) K. Koch

C. myristiciformis Nutt.

C pahneri Mann.'*

C. poilanei (C>hev.) Leroy^

C. tonkinensis Leconite

Sect. c. Rhamphocarya ( Kuang)
Mann. & lljehnq.

C sinensis Dode^

Guatemala

Honduras

Costa Rica

eastern Mexico

Nicaragua

Costa Rica

Florida

eastern United States

eastern United States

southeastern United States

eastern United States

eastern United States

eastern United States

eastern United States

northeastern Mexico

southeastern United States

eastern United States

eastern United States

south-central United States

south-central Unitcnl States

eastern United States

southeastern United States

southeastern China

eastern United States

southeastern United States

southeastern United States

northeastern Mexico

Laos, Viet Nam
northeastern India, southern China, \^iet

Nam

southeastern China, Viet Nam

Chanjros in names:
1 Former species reduced to variety.

2 Different specific name replacing; former one or specific name removed to different genus
New species, subspecies, or variety described, or different name added.
* New species, but probably not a good sjircies—hybrid?
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DICHANTHKLIUM (POACEAE) IN THE UNITED STATES
AND CANADA'

FiuxK ^^^ Gould and Carolyx A. Clark^

Abstiiact

This is a taxonoinic revision of thv grass genus Dichanihclium as roproscntccl in the
United States and Canada. Keys and descriptions are pnn'ided for the 45 taxa (26 species
and 19 varieties) of the United States and Canada recognized by the writers. A total of 26
now conihinations and changes of status are proposed. Many species of the genns Dichanthe-
hum {Panicum sul^genns DichanthcUum Hitchc. & Cliase) arc widespread through the eastern
half of the United States and the center of diversity appears to be in southeastern North
America. At least some species are present almost throughout the cool, subtropical and
tropical regions of North America and the Caribbean, and a few species range throughout
much of South America. The genus also is represented in the Hawaiian Islands. This publi-
cation represents the first major revision of the DichanthcUum grass group since the monograph
of Panicum by Hitchcock and Chase in 1910.

Linnaeus (1753), in Species Planiarum, described the first three species tliat

arc included in tlie DichantheVium group, Paiucum (lichofomum, P, chndesti-
num, and P. htifoUum, Panicum dichotomum L, was designatc^d as tlie typt^

species of Panicum subgenus DichanthcUum by Hitchcock & Chase (1910) and
is herein accepted as the type of the genus DichanthcUum. Lamarck in 1798
described Panicum scoparium, P. hixifh)rum, P. nitidum, and P. nodifJorum\ the

last two species are now submerged in synonymy under DichanthcUum dichoto-

mum. Most of tlie subsequent naming of dichanthelia taxa was done by the

following workers: Elliott 8, Vasey 14, Scribner 22, Ashe 48, Nash 44, and
Hitchcock 15. Among tlie other early botanists who contributed names were
Swartz, Pursh, Poiret, Schultes, Sprengel, Michaux, Kunth, Nees, Desvaux,
A. Gray, Cluipman, Trinius, Torrey, Steudcl, Criscbach, and Fournicx

In 1885, in a catalogue of tlie grasses of the United States, George Vasey
listed 12 species of rosette-forming panicums. Four years later, in the first

monograph of Panicum^ Vasey (1889) recognized 20 species and 18 varieties in

this group. In Grasses of North America. Beal (1896), recognized only 13 species

and 6 varieties. During the period 1893-1900, G. V. Nash and W. W. Ashe
collected extensively throughout the Carolinas and Florida and named a total of

92 new rosette-forming panicums. In 1901 Scribner and Merrill prepared an
amiotated list of the New England species of Panicum, and in this list most of

the species of Nash and Ashe wt^e put in synonymy or retained as varieties.

'Tcclmical article No. T.A. 14123, Texas A^M-icultural Experiment Station, College
Station, Texas. Tliis work was funded in part by NSF Grant No. DEB 75-06436. The anthors
are espt^eially gratefnl to the curators of the herbaria of the Missouri Botanical Garden (MO),
the New York Botanical Garden (NY), Texas A&M University (TAES), the University of Texas
(TEX), and the Smithsonian Institution (US) for tlie use of specimens and loan of type
material. Special thanks arc due the graduate students, Robert B. Shaw, Kelly W. Allred,
Jose Vails, and Michael Folsom for their assistance in various phases of the DichanthcUum
project and to Judy L. Farnswortli for her general assistance in the preparation and typing of
the manuscript.

'^ Department of Range Science, Texas A&M University, College Station, Texas 77843,

AxN. Missouri Bot. Gaixd. 65: 1088-1132. 1978.
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In the same year, Scribner (1901), in a comprehensive treatment of American

grasses, recognized 43 species of dichantheha.

In 1910 A. S. Hitchcock and Agnes Chase pnblished their monnmental treat-

ment of tlie North American species of Panicum. Inchided were keys to the

subgenera and the "groups" of subgenus Dichanthelium, species writeups with

complete citation of synonyms and rejected species, morpliological descriptions

and numerous excellent spikelet illustrations, brief statements of habitat and

distribution, small U.S. map inserts showing distributions, and lists of representa-

tive collections by state. A total of 197 species were treated, 109 of these in the

subgenus Dichantheliiim Hitchcock & Chase, which was named and described

in this treatment.

Hitchcock and Chase made a valiant effort to restrict the recognized species

to recognizable taxonomic units. Two hundred and thirty-three previous names

were absorbed in synonymy. Forty-seven of the 92 species named by Nash and

Ashe were rejected. In the 45 years following the Hitchcock and Chase mono-

graph, many state and regional treatments have been presented. Noteworthy

are those of Deam (1929), Weathcrby & Griscom (1934), Fernald (1921, 1929,

1934, 1950), Silveus (1942), Shinners (1944), Pohl (1947), Blomquist (1948),

and Steyermark (1963). DichantheUum was elevated to generic status by Gould

( 1974 )

.

Attempts to reduce the number of DichanfhcJium taxa are seen in the treat-

ments of Radford et al. (1964) in the Manual of the Vascular Flora of the Caro-

linas, and Correll & Johnston (1970) in the Manual of the Vascular Plants of

Texas. Radford et al. relegated significant numbers of names to synonymy and

recognized 40 species in the Carolinas. Correll and Johnston reduced the number

of Texas species to 26, from a total of 53 recognized by Hitchcock and Chase.

Still further reduction in the number of species in Texas is seen in the treatment

of Texas grasses by Gould (1975), who listed only 16.

M
T

(M. G. Lelong, 1965. R. W.

Freckmann, 1967, R. W. Spellenberg. 1968, and C. A. Clark, 1977). Spellenberg

(1975) has reported on synthetic hybridization of western North American segre-

gates of DichantheUum acuminatum (as DichantheUum lanu^inosum)

.

The following treatment is based on the study of plant materials collected

bv the writers throughout the midwestern, eastern, and southcentral portions

of the United States and on the specimens of numerous herbaria including

MO
In the basic treatment, specific reference to synonyms is restricted to author

and date of publication, except for names published after 1962 where a complete

citation is given. Except for the few recently proposed names, a relatively

compl(>te listing of North American taxa is included in the Index to Grass Species

(Chase & Niles, 1962), the 1951 revision of Hitchcock's Manual of the Grasses

of the United States, and the 1910 monograph of Panicum by Hitchcock and

Chase. Type material examined by the writers is indicated by reference to the

herbarium. Species (and variety) distributions are shown in Figs. 1-3. The

numbers correspond with the listed numbers of the taxa.
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Taxonomic Relationships of Dicuamueuvm and Famcvm^

Dichanthelium typically has a growth pattern that distinguishes it from all

other Nortli Aineriean grasses, including Fanicum. In all but tAvo species, a basal

rosette of short, broad-bladed leaves is produced during autumn and winter, and
primary inflorescences arc developed on elongated shoots early in the spring.

Late spring, sununer, and autumn growth in most species produces fascicles of

short, branched and rebranched lateral shoots w^ith greatly reduced leaves and
lateral inflorescences. Fanicum species do not normally produce a basal rosette

of short, broad leaves nor do they usually have two distinct flowering periods

witli profuse secondary branching of the culms. Dichanthelium begins flowering

early in the spring, in February and March in the southern United States, with
the species of Fanicum of the area flowering from a few weeks to as much as

five or six months later. All species of DichantheJiuni are perennial, as are many
species of Fanicum. The type species of Fanicum (P. niiliaceum L.), however,
is an annual.

Dichanthelium differs from all other North American genera of grasses except

Mclica (Boyle, 1945) in the low^ incidence of polyploidy. All but three of tlie

United States species are diploid (2n = IS), and the exceptional species,

Dichanthelium hoscii, D. xanthophysum, and 7^. clamlesfinum, arc tetraploid

(2n = 36). In contrast, Fanicum and most other genera of grasses are only

20-30% diploid and 70-80% polyploid.

Brown et al. (1957) determined that the shoot apex of Fanicum has a single

layer of tunica cells, whereas in Dichanthelium there is a double layer of cells

at the shoot apex. Recent investigations (Brown & Smith, 1972; Smith & Brown,
1973) have shown Dichanthelium to differ from Fanicum and most genera of

the subfamily Panicoidcae in the intermediate products of photosynthesis. In

Dichanthelium the initial fixation of carbon is in 3-carbon phosphoglyceric acid,

wlKMcas ill Vanicum tlic initial fixation is in 4-carbon acids (oxaloacetic, malic,

aspavtic), wliicli, via tlie CaKin-Benson cycle, are then con\'crtcd into 3-carl)on

molecules (Smith & Brown, 1973). The two carbon-fixation pathways arc

referred to as Qs and C^, with the C^ pathway being associated with high

specialization in the structure and function of the vascular bundle sheath cells

(in the leaf) and high ^"'C/i-C ratios. The C4 pathway, bundle sheath cell

specialization, and hii^h '•''C/'-C ratios are characters of the Kranz syndrome
(Smith & Brown, 1973). All Dichonthclium species examined for leaf anatomy
were C.i and non-Kranz, while all panicums examined except P. hiam were C4
and Kranz. Vanicum hUins Ell., a doubtful Faiurum, was intermediate. The
^•'C/^-C ratios of all species of Dichanthelium tested by Brown & Smith (1975)

and by the authors were low negative ratios in the range of -22°/oo to -3S°/oo.

Most Fanicum species reportedly have S^'^C numbers (^^C/'-C ratios) between
-9 and -IS700 (Smith & Brown, 1973). The data show a gap of about 9Voo
(-15 to -24°/oo) between the two genera, making them appear completely
distinct in respect to carbon-fixation pathways. The assnmption that Kranz and

"This discussion is cs.soiitially as presented in the Ph.D. dissertation of the second author
(Clark, 1977).
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non-Kranz conditions are conservative and major contrasting taxonomic char-

acters was mainly responsible for reclassification of snbfamilies and tribes of

the grass family by Avdulov (1931) and by Stebbhis & Cranipton (1961).

Brown & Smith (1975: 11-12) suggest that:

. . . the assumption that tlic Kranz and non-Kranz conditions specify distinctive evolutionary

lines of high taxonomic priority, even at the suhgeneric level in Pmiicuni, could require that

the genus be divided on these characters either into two genera or suhgenera or into a large

number of genera. The type species of Fanicum, P. niiliaccum L., is a Kranz species. Therefore,

any non-Kranz subgcncric taxa might be remo\cd from the genus into newly-erected genera.

Since Dichanthelium has long been recognized as ha\ ing the status of a subgenus based upon

distinctive morx^hological characters and is now known to differ from the type by l)eing a

non-Kranz taxon, its elevation to generic status seems justified.

Consistent epidermal differences have been reported in the i:)alea of the

npper (perfect) floret of Dichanthctiiim and Panicum (Clark & Gonld, 1975).

The surfaces of Dichanthelium palea tips uniformly have simple, rounded papil-

lae, spaced in regular rows, whereas the palea tips of Panicum miliaceum and

other Panicum species studied luive irregidarly arranged, compound or aggre-

gated pai^illae. This is a character tliat has proven to be consistent throughout

the Hawaiian and South American species of Dichanthelium as well as tlie

North American taxa.

Table 1 presents a comparison of 24 characteristics of DichanUwVium and

Panicum.

Taxonomy

Dichanthelium (Ilitclic. & Chase) Could, Brittonia 26: 59. 1974. Based on

Panicum L. subgenus Dichanthelium llitchc. & Chase, Contr. U.S. Natl Herb.

15: 142. 1910. TYPE species: Panicum dichotonmm L.

Perennials, typically tufted and usually forming in late summer or early

autumn a basal rosette of shorter, broader blades than those of the culms.

Culms stiffly erect or decumbent-erect, ghd^rous or hairy, 15-70 cm tall, in-

frequently to 150 cm or more tall. SJicatJis of tlie main culms rounded on the

back, often shorter tlian the culm internodes, glabrous or variously hairy. Li^^ule

usually a ring of hairs, infrequently a short membrane or absent. Culm blades

narrow or broad, usually flat, the reduced blades of secondary branches involute

in some species. Secondary hranclung after the first culm growth and elongation

often resulting in densely clustered fascicles of often much-reduced leaves and

inflorescences. Inflorescence t)'pically a small panicle with spreading or oc-

casionally contracted branches, the spikelets short- or long-pediceled. Spikelcts

ovate, elliptical or obovate, awnless, 0.8-4.5 mm long. Disarticulation below the

glumes. Glumes both present, but the lower one often greatly reduced. First

^lume with nerves or nerveless, mostly Vi-Mi as long as the spikelet but minute

in a few species and % the length of the spiklet in others. Lower floret usually

neuter but staminate in a few species. Upper floret perfect, with a shiny, gla-

brous, coriaceous lemma and palea, the lemma tightly inrollcd over the palea.

Palea apex rounded, with minute, syimnetrical papillae in longitudinal rows,

and an apical ridge with 7-12 larg(^ stomata in one or more rows.
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Table 1, Comparison of taxononiic characters of Dicliantheliurn and Panicum,

Characters Dichantlicliuin Panicum

Bi

Chromosoiue
Nuinbcr

18) ex-= 9. All diploid (2n =
ccpt D. hoaciiy D, xanthopliysiim

and D, clandestiniun, which arc

tetraploid (2u zzz 36).

9, 10. Reported 2n 18. 20

Chromosome Size Small and short, uniform.

Apospory

Embryo Sac
Development

Enibr>'o Size

Annuals or

Perennials

Growth Form

l*'lowering

Inflorescence

General
Morphology

Spikelcfc

Morphology

Palea Morphology

Ligule

Habitat

C-ulm Anatomy

Not reported.

21, 25, 30, 32, 36, 36 + Bs, 40, 42,

44, 45, 48, 49+, 54, and 72 (Carna-

ban & Hill, 1961).

Small to medium-sized ( Brown,
1918).

Reported in P, (Irtistnm, P, 7naxi-

niutn^ P. ohtusum, and P. virgatum
(Brown & Emery, 1958),

Species examined are of the Poltj- Usually of the Polygonum type, oc-
gonum type. casionally the Acloxa t>T)e (Waller,

1976).

Rclativel) large in relation to total

seed size.

Both annuals and perennials, with
the type, P. miliaceum L,, l)eing

annual.

Usually no basal rosette of short,

broad blades formed. Not sufficient

Relatively small in relation to total

seed size.

Pcreunials only.

Usually a basal rosette of short,

broad blades formed in late snmmer
and through winter. Lateral branch- lateral branching to alter overall

ing often profuse and c(mspicuous. appearance.

Most species begin flowering in late

spring or summer and usually do
not produce reduced, secondary in-

flor(\scences.

Most species begin flowering early

and then continue toin sprmg
produce reduced, secondary inflo-

rences imtil winter frosts.

An open panicle on terminal shoots An open or coutracted panicle.

and reduced, contracted panicles on
branches.

Morphologically homogeuous. i\h)rphologically heterogeneous

(Brown, 1948).

Uniform in structure and appear- Variable in structure and appear-
ance. ance.

Uniform in shape, indurate, with
margins inrollcd. Palcas of perfect

florets with simple, rounded papillae

arranged in more or less liuear rows
at the apex.

Palea morphology variable. Palcas

of perfect florets usually with com-
pound or multiple papillae irregu-

larly arranged at the aiu'x (Clark &
Gould, 1975).

A short, fringed or glabrous jueui- A fringed or glabrous meuibran(% a
brane, a fringe of hairs, or absent.

Moist, humid, most commonly
shaded hal)itats in temperate and
subtropical to tropical regions of the

Americas; also iu bogs and swamps
of IIa\\'aii.

Cells of assimilatory tissues of ran-

dom size and arrangement. No
layer of well-developed i^arenchyma
separating assiuiilatory tissue and
sclci*cnch>uia fibers.

fringe of hairs, or absent.

Variable habitats, in wet or dry

sites, with world-wide distribution

in temperate and subtroiucal to

tropical regions.

Assimilatory tissue often of radial

chlorenchyma. Usually a layer of

wH^ll -developed parenchyma sepa-

rating the assimilatory tissue from
the sclerenchyma fibers.
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Table 1. Contimicd.

Characters Didiantlicliuni Panicum

Tunica of Shoot Shoot apex with 2 layers of tunica Shoot apex with one layer of tunica

cells.

Kranz S> ndronie C^ photosynthesis ( non-Kranz )

.

Pliotosjnthesis

Vascular

Bundles
of Leaf

Chlorea-

chynmtous
Cells of

Blade

Mesophyll

cells in sx^ecies examined ( Brown et

al., 1957).

Ci photosynthesis (Brown & Smith,

1972; Smith & Brown, 1973) (Kranz).

Outer sheath with no chloroplasts Outer sheath with large, specialized

(non-Kranz). chloroplasts ( Kranz )

.

Usually randomly arranged and
continuous between \ascular bundles,

with numerous air spaces (non-

Kranz ) but occasionally slightly

radially arranged. Five or more
chlorenehymatous cells intervening

between adjacent vascular bundles

(non-Kranz).

Blades

Mestome sheath

Only occasionally with pronounced

ribs and furrows on btjth surfaces.

Always present and continuous

around the vascular bundle.

Often radially arranged around vas-

cular bundles and usually tightly

packed and with few air siDaces;

often interrupted by a region of

colorless cells between tlie vascular

bundles. Usually 2-4 chlorenehym-

atous cells inter\'ening l)etwecn

adjacent vascular bundles (Kranz)

(Ilattersley & Watson, 1975).

Pronounced ribs and furrows on

both surfaces.

Frequently present, but occasionally

absent. When present, often inter-

rupted on one side by fibers.

Stomata Triangular-shaped or dome-sha[)ed Triangular- or tall, dome-shaped

subsidiary cells. subsidiary cells.

Leaf Epidermis Present, broadest near the mid- Present, clavate or tapered, with the

portion and tapering towards both distal cell about IV2 tinu^s as longBieellular

micro-hairs

Sihica eelis

ends, with the cells approximately as the basal cell,

the same length, the distal cell

slightl)' longer.

Cross-, saddle-, or occasionally Cross-, saddle-, or dumbbell-shaped,

dumbbell-shaped.

Key to the Species

1. Basal leaves long, narrow and linear, l)right green or bluish-green, mostly 8-20 cm long

and seldom more than 5 mm broad (see also D. acicuJarc)

,

2. Spikclets (2.9-) 3. 1-4.5 mm long, with the upper floret shorter than the somewhat

beaked second glume and lennna of the lower floret 1. D. dcpaupcratuiu

2'. Spikelets 2.2-3(-3.2) mm long, the upper floret as long as the beaklcss second

glume and lennna of die lower floret 2. D. UucarifoUum

r. Basal leaves long or short, not narrow and lin(\ir, more than 5 mm broad when as

much as 8 cm long.

3. Leaves at base of the plant numerous, relatively long and soft, similar to and only

slightly, if at all, shorter than the soft, yellowish green lower culm blades; plants

branching only at the base, the slender culms remaining simple; blades mosth'

4-10 mm broad.

4. Sheaths retrorsely pilose; uppermost culm blade 4-7 cm long, at least % as long

as those of the basal tuft; blade margins glabroTis or finely ciliate __.. 3. D. laxifloruni

4'. Sheaths glabrous or ascending-pilose; uppermost culm blade 1.5-6 cm long, less

than % as long as the blades of the basal tuft; blade margins coarsely papil-

lose-ciliate ..- 4. D. Icucohlcpharis
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3'. Leaves at base of the plant t>pically forming a basal rosette of short, relatively

broad, firm or thin blades, these usually conspieuously shorter than the culm
blades; blades 3-25 mm or more broad.

5. Spikelets 3.3-5.2 nun long ___. A
5'. Spikelets 0.8-3.2 mm long _.. AA

A. (Spikelets 3.3-5.2 mm long)

G. Blades of culm leaves, at least some, 13-35 nun broad.

7. First glume usually Vi-Va as long as the spikelet, panicle branches and leaf blades
spreading.

8. Spikelets broadly elliptic to obowite, turgid, usually with broad, heavy nerves
_ 11. D^ oligosanilica

8'. Spikelets narrowly elliptic to obo\ate, not turgid or strongly-nerved.

9. Culm nodes, at least the lowermost, bearded; spikelets 3.8-5.2 mm long.

10. Ligulcs 1.5 mm or less long; blades glabrous or puberulent; spikelets

4-5.2 mm long 5. U, boscii
10'. Ligules 2.5-4 mm long; blades commonly puberulent-tomentose on one

or both surfaces but occasionally nearly glabrous; spikelets 3.8-4.2

t>

mm long 14. D. ravcuelii

y. Culm nodes glabrous or slightl> pubescent; spikelets 3.3-3.8 mm long.

11. Sheaths glabrous or softly villous; blades mostly 8-12 (-18) cm long

6. D. laiijolium
11'. Sheaths, at least the lower ijues, papillose-hispid with spreading hairs;

blades 10-28 cm long 7. D. clandesiinum
7'. I'irst glume of at least some spikelets ^/^ or more as long as the spikelet; panicle

branches and leaf blades stiffly erect or only slightly spreading.
12. Blades papillose-hispid on one or both surfaces 12. D. Icibergii
12'. Blades glabrous on both surfaces 13. D, xanthophymm

6'. Blades of culm leaves 12 nun or less broad.
13. Spikelets broadly elliptic or slightly obovate, rounded at the apex; first glume

^-Mt as long as the spikelet 11. D, oUgosantlws
13'. Spikelets narrowly ovate, elliptic, obo\ate, or obp>riform, rounded or pointed

at the apex; first glume short or long.

14. First glume of at least some spikelets eonunoiily ^-% as long as the spikelet;

blades of culm leaves typically (7-) 8-12 mm broad; spikelets finely pubes-
cent to coarsely hairy; plants of northern and north-central United States and
adjacent Canada.
15. Blades papillate-hispid on one or both surfaces; spikelets hairy with

usually papillate hairs 12. D. Icibcrm
15'. Blades glabrous on both surfaces, glabrous or ciliatc on the margins;

spikelets with nonpapillate hairs _ 13. D. xanthophtjsum
14', First gluuiC rarely as much as V2 as long as spikelet except in D. pcdiceUaium

of Texas; bkides of culm leaves 2-7 (-9) nnn broad; spikelets hairy or
glabrous.

16. Spikelets narrowly obpyriform, 3.5-4.3 mm long; first glume ap-
pearing distant from the second ghune due to the narrow, attenuate
base of the second glume; blades characteristically firui, short, and
abruptly pointed, usually eiliate on the margins to well above middle;
Texas ._ __ .___ 18. D. nodatum

16'. Spikelets narrowly ovate, elliptic, obo\ate or obpyriform, 3.2-3.9 mm
long; first glume not appearing distant from the second glume; blades
firm or thin, short or long, usuall> eiliate on the margins onl\ nci

the base.

17. Mideulm blades firm and stiff, long-aetuninate at the ai)ex, seldom
over 2.5 nun broad on plants with spikelets 3.3 mm or more long;

lower cuhn internodes glabrous or hairy but not puberulent, spike-

lets 3.3-3.6 mm long; widespread on Atlantic Coastal Plain and
occasional westward _ 23. D. aciculare

17'. Mideulm blades thin or firm, 3-S(-12) mm broad, not long acumi-
nate at the apex; lower culm internodes various; spikelets 3.3-3.9
mm long.
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18. Lower culm internodcs glabrous or hairy but not puberulent;

spikelcts usually pubescent or short-hispid with papillate hairs,

3.3-3.9 nun long; Texas and northern Mexico - 19. D. pediceUattnn

18'. Lower culm internodcs minutely puberulent; spikelets 3.3-3.6

mm long, puberulent to glabrous; mainly on Atlantic Coastal

Plain, a few records from midwestern United States

_„_ _ 20. D. sahuloriim

AA. (Spikelets 0,8-3.2 nun long)

19. Spikelets 2.1-3.2 mm long _.- B

19'. Spikelets 0.8-2 mm long ----- BB

B. (Spikelets 2.1-3.2 mm long)

20. Blades of primary culms, at least some, 13-25 mm l)road C
20'. Blades of primary culms 12 mm or less broad - CC

C. (Blades 13-25 nun broad)

21. Culm nodes glabrous or slightly hairy, the internodcs typically glabrous; glabrous-

glandular band not developed IjcIow the culm nodes.

22. Blades long or short, the lower ones cordate at the base; ligule absent or a ring

of hairs; spikelets 2.1-2.9 mm long.

23. Spikelets (2.1-)2.4-3.2 nun long, narrowly ovate or elliptic.

24. Sheaths, at least the lower ones, papillose-hispid with stiff, spreading

hairs; blades, at least some, 12-20 cm or more long — —
7. D. clandestimim

24'. Sheaths glabrous or finely pubescent; blades usually less than 10 cm

long 8. D. commtitatum

23'. Spikelets 2.1-2.2 mm long, broadly elliptic to suborbicular

___ 9. D. sphacrocarpon

22'. Blades, at least some, 12-25 cm long, not cordate at the l:)ase; ligule a fringed or

glabrous membrane; spikelets 2.2-2.9 mm long 17. D. scahriuscuJum

21'. Culm nodes, at least the lower ones, bearded, the lower internodcs with long, spread-

ing hairs; glabrous-glandular band present just below the culm nodi's — 16. D. scoparium

CC. (Blades 12 nun or less broad)

25. Blades, at least the lower ones, cordate or subcordate at the base, mostly 6-12 mm
broad.

26. Spikelets narrowly elliptic, 2.1-3.2 mm long.

27. Larger culm blades broadest near the base, spreading from the culms, usu-

ally asynnnetrical, when broad then strongly cordate at the base

8. D. coDimutatum

27'. Larger culm blades broadest at or just below the middle, erect or erect-

spreading, narrow below to a moderately cordate-subcordate base —
25. D, horcale

26'. Spikelets broadly elliptic or broadly obovoid to subspherical, 2.1-2.2 nun long

9. D. sphacrocarpon

25'. Blades not cordate or subcordate at the base, narrow or broad.

28. Hairs of ligule or pseudoligule, at least some, 2-5 mm long.

29. Sheaths with hairs 2-4 mm long; nerves of the upper glume and Icnuna of

the lower floret narrow, distinct or indistinct.

30. Ligule with a dense ring of short hairs in front of a thin line of long

li^ixs 21. D. ovale

30'. Ligule w^ithout a dense ring of short hairs in front of the line or ring

of long hairs — 26. D. acumirmtum

29'. Sheaths glabrous, pubescent, or with stiff hairs not over 1.5 mm long;

ner\'es of the upper glume and leuuna of the lower floret broad, distinct

11a. D. oJigosanthcs van oUgosanfhes
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28'. Hairs of ligulc or pscudoligule less than 2 mm long, or if this long, tlien culms
with a broad, glabrous-glandular band just below the nodes,
31. Culm nodes, at least the lower ones, bearded.

32. Culms tall and stout, with a broad, glabrous-glandular band below
the nodes; blades of the lower leaves typically villous or velvety-
pubescent .____ 16. D. scoparium

32'. Culms tall or short, without a glabrous-glandular band below the nodes.
33. Ctilm internodes glabrous or the lower ones slightly pilose; cuhn

nodes bearded with long, spreading hairs; blade surfaces glabrous
or those of the lower leaves sparsely pilose 24. D. dichotomum

33'. Culm internodes, at least the Iow<t ones, strigose or villous; culm
nodes bearded with spreading or appressed hairs; blade surfaces
glabrous or variously hairy.

34. Culm nodes liearded with long, reflexed or spreading hairs;

culm internodes t>'pically with spreading or reflexed, pustu-
late-based hairs; primary culm blades soft and broad, pilose or
villous on both surfaces, 8-12 nun broad ._„ 15. D. rmilacophtjllum

34'. Culm nodes bearded with erect or less frt^quently spreading
hairs; culm internodes t\pically with appressed or erect, non-
pustulate hairs; primary culm blades firm, mostly 4-8 mm
broad.

35. Blades pube^scent or strigose on the abaxial surface, gla-

brous on the adaxial sinface or with a few long hairs near
tlie base — __ ___„ 21. D. ovale

35'. Blades, at least those at the lower nodes, villous or
strongl>' pilose on both surfaces 22. D, consan^uinenm

31'. Culm nodes not l)carded, the lowermost nodes sonietimes sparsely hairy or
puberulent.

3fi. Plants typically 75-150 cm tall but occasionally nmch shorter; hgule
membranous; first glume less than Mj as long as the spikclet, broad
and truncate or rounded __. 17. D. scabriuscuhnn

3fi'. Plants mostly 35-75 cm tall; ligule a ring of hairs or absent; first

glume to Mi as long as the spikelet.

37. Blades of midculm leaves typically long and stiff, linear or linear-

lanceolate and acuminate, when less than 8 cm long then only 2-5
nun broad „ 23. D. acinihre

37'. Blades of midculm leaves lanceolate, thin or firm but not stiff,

mostly 3-12 mm broad, when as much as 8 cm long, then usually
7 nun or more broad.

38. Spikelets 2.5-3.2 nun long, broadly elliptic, rounded at the
apex; second glun»e and lemma of the lower floret with broad,
rounded nerves _ H. D. oligosauthcs

38'. Spikelets 2.1-3.2 nun long, elliptic or obovate, rounded or
pointed at the apex; second glume and lemma of die lower
floret with narrow, faint or distinct nerves.
39. Culm internodes and sheaths, at least the lower ones,

puberulent or pubescent; plants mostly of the Atlantic
Coastal Plain 20. D. sahulomm

39'. Culm internodes and sheaths glabrous or sparsely pilose.

40. Culms tending to be stiffly erect; blades erect or
erect-spreading, broad, usually but not always,
tapering from just below the middle to both ends,
often yellowish green; plants not or sparingly
branched in age, not developing leafy fascichvs of
reduced leaves and inflorescences; plants of the
northeastern United States and southern Canada

25. D. horcale
40'. Cuhns not stiffly erect; blades usually spreading,

broad or narrow, bright green; plants often branch-
ing freely in age, becoming top-Iunivy with a mass
of fascicled, reduced leaves and inflorescences;
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plants widespread in the eastern, central, and

southern United States 24. D. dichotomnm

BB. (Spikelets 0.8-2 mm long)

41, Hairs of ligule or pseudoligule 2-5 mm long, at least on some ligules.

42. Ligule widi a distinct ring of short hairs in front of the long hairs 21. D. ovale

12'. Ligule without a distinct ring of short hairs in front of the long hairs

26. D. acuniinaiuin

4r. Hairs of ligule or pseudoligule absent or short, not over 1.5 mm long.

43. Lower cuhii internodes and sheatlis puberulent, pubescent, strigosc or villous.

44. Blades of midculm lea\ es long, narrow, and stiff, acuminate, often becom-

ing involute, mostly 2-5 mm broad even when long 23. D. acicidare

44'. Blades of midculm leaves lanceolate, usually soft, when 8 cm or more long

often more than 5 mm broad.

45. Lower culm internodes cinereous-puberulent to short-pubescent; leaves

lacking long hairs except for a fringe on the upper sheath margins and

often long cilia on blade margiiis; lower culm nodes sometimes puberu-

lous but not bearded; spikelets 1.3-2 nnn long 20. D. sahulomm
45'. Lower culm internodes variously pubescent, strigose, or villous; leaves

with the sheatlis usually strigose or villous; the blades often with long

hairs on the abaxial surface and occasionally on the adaxial surface;

lower culm nodes usually bearded; spikelets 1.5-2 mm long

21. D. ovale

43', Lower culm internodes, and usually the sheaths, glabrous.

46. Blades typically thick and glabrous or with a few papillate-hairs on the

lower margins.

47. Blades of the lower culm lea\es linear or linear-lanceolate, acunn'nate,

6 nun or less broad, relati\c1> narrow at the base 23. D. acicidare

47'. Blades of the lower culm leaves lanceolate, mostly 7-30 nun broad;

blades broad and sul)cordatt' at the l)ase.

48. Spikelets 1.4-2 nun long.

49. Spikelets broadl) elliptic or oboNOid to subspherical

__ 9. D. sphaerocarpon

49'. Spikelets narrowly elliptic 8. D, commtitatum

48'. Spikelets 1-1.1 nun long 10. D. crectifoUum

46'. Blades thin and glabrous or essentially so, broad or narrow, usually not

cordate or subcordate but occasionally so in D. horcale.

49. Blades broad, erect or spreading-erect, often yellowish green, tapering

from shghtly below the middle to both ends, sometimes subcordate at

the broad base; plants sparingly branched in age, without fascicled,

reduced leafy branches and inflorescences; spikelets 2 mm or more

long; plants mostly of northeastern United Stales and southern Canada
__. __ 25. D. horcale

49'. Blades broad or narrow^ erect or spreading, bright green; plants freely

branching in age, becoming t()p-hea\y with a mass of fascicled, re-

duced leafy branches and inflorescences; spikelets 1.2-2 mm long;

plants widespread in eastern and southern United States

_ 24. D. dichotoniuiu

1. D. depauperatum (Muhl.) Gould, Brittonia 26: 59. 1974. type: ".
. . Peiuis.

Carolina."

basionym: Panicum depauperatum Muhlenbt-rg, Descr. Gram. 112. 1817.

synonyms: Paniciim strictum Pursh, 1814, not K. Br., 1810. Fragment and photo of holotype,

US.
P. rectum Boemer & Schultes, 1817.

P. involvtmn Torrey, 1823. Fragment and photo of holotype, US.

P. muhlenher^ii Sprengel, 1825.

P. junceum Trinius, 1826.

P. sprengelii Kunth, 1829.
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P. depaupcratum var. invohtttim Wood, 18(>1.

P. depaupcraUim var. laxtnn Vasey, 1889.
F. liepanpel at urn var. psiJophyUum Fernald, 1921.
P. atrictuin var. psilopliylluin (Feniald) Farwell, 1941.

Culnnf densely tiil'ted, mostly 20-60 cm tall, glabrous or the lowermost nodes
and internodes hispid or puberiilent. PUmts in age often becoming bushy-
branched and developnig small, contracted panicles in the axils of" narrow, flat

or involute, reduced leaves. Leaves pilose or hi.spid with long hairs to nearly
glabrous, the sheaths commonly thinly pilose. Li<;ule a fringe of hairs 0.3-1 mm
long. Blades linear or some of the lo^

1-5 (-6) mm broad, gradually taperii

drying. Panicles of the primary culms

8-20

1

Panicles of the primary culms 4-8 (-10) cm long, relatively few-flowered,
with short, spreadiug or erect-.spreading branches. Spikelets (2.9-) 3.1-4.5 mm
long, usually glabrous but occasionally .sparsely pilose, ovate or elliptic, witl

the upper floret conspicuously shorter than the narrowly or broadly pointed
and somewhat beaked second glume and lemma of the lower floret. First glume
about Va as long as the .spikelet, irregularly lobed, rounded or broadly pointed.

Secoml glume strongly 7-9-ncrved. Lemnui of the upper floret broadly rounded
and often minutely umbonate at the ape.x.

iiAHiTAT AND DISTRIBUTION. Ou opcu Or scun'opeu grassland sites, often on
the disturbed soils of roadsides and ditches. Southeastern Canada (Quebec and
Ontario), northeastern and central United States (Newfoundland to Minnesota),
south to Georgia and Texas.

2. D. linearilolium (Scribuer) Gould, Brittonia 26: 60. 1974. type: "Dry
soil, especially hillsides. New York and New Jersey to Missouri," Vasey in

1882. Ilolotype, US.

: Paiiirum liiicaiifolium ScrihntT, in Brittoii & Brown, Illust. Fl. 3: 500 fiu. 268a.
1898.

^

SY.NONYMs: Paniciim wcnwri Scribner, 1898. Ilolotype, US.
P. pcrJongum Nash, 1899. Holotvpe, NY; isot>pe, US; fragment and photo of holotjpe, US.
P. pammdi Ashe, 1900.

P. liurarifolhim var. wcmcri (Scrihnor) Fcrnald, 1921.
P. stricttim var. ))cdongiini (Nash) Farwell, 1928.

P. stiictuin var. liiicaiifulittm Farwell, 1928.
P. atrictum var. litwatifolium siilnar. icemcri (Scrihner) Farwell, 1928.
DichanthcUum pcrlongum (Nash) Freckmann, Ph>tolo)j;ia .39: 269. 1978.

Similar to and perhaps intergradiug with D. depaupcratum but the sheaths
characteristically densely pilose, the spikelets shorter (2.3-3, occasionally -3.2,

mm long), and the upper floret typically rounded or broadly pointed and as long
as the second glume and lemma of the lower floret.

ILVIJITAT AND DiSTi\ii5unoN. Fre(iuently present \\\ open woodlands in the
eastern part of the range. \\'\\\\ the same general range and habitat preference
as D. depaupcratum but present westward to Noith Dakota, Colorado, and New
Mexico.

Tn 1967, Freckmann recognized only one species, Panicum depaupcratum, in

the strictum-pcrjongum-lincarifolium complex and treated P. pcrlongum and
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P. linearifoJhim as varieties. In 197S he transferred the perlongum entity to

Dichanthelium at the species level (D. pcrlongum [Nash] Freckmann).

3. D, laxiflorum (Lamarck) Gould, Brittonia 26: 60. 1974. tyi>e: "Amerique

Septentrionale." Fragment and photo of holotype in US.

BASiONYM: Pauicum laxiflorum Lamarck, Encycl. 4; 748. 1798.

SYNONYMS: Panictim xalapcnse II.B.K., 1816.

P. pumihwi Bosc ex Nees, 1829, not Lamarck, 1798.

P. rariflorum Ruprecht, 1842, not Lamarck, 1798.

P. mprechiii Fournier, 1886, not Fcnzl, 1854.

P. dichotonium var. laxiflorum (Lamarck) Beal, 1896.

P. caricifolium Scrihner, 1898.

P. pyrifonne Nash, 1899. Isotypes, MO, NY, US.

P. aurcnm Muhk^iberg cx ScrilintT & Merrill, 1900.

P. xalapcnse var. strictiramcum Hitchcock & Chase, 1910.

P. laxiflorum var. strictiramcum (Hitchcock & Chase) Fcrnald, 1934.

Plants mostly 15-60 cm tall, with rather long, soft basal blades. CuJnis not

branching above the base; internodes bck)w the panicle glabrous, the nodes

bearded with soft, spreading hairs. Sheaths rather uniformly pilose with spread-

ing usually reflexed hairs 2-3 mm long. Li<^ulc a glabrous or minutely fringed

rim less than 0.5 mm or absent. Blades soft, yellowish green mostly 7-16(-20)

cm long, 3-10 mm broad, lanceolate or less frequently gradually tapering to an

acuminate apex, glabrous or pilose, often eiliate on tlie margins to well above

the middle. Panicles open, mostly 4-12 cm long, usually elevated on a long

peduncle but occasionally remaining in a basal tuft of leaves; main panicle axis

and branches usually hirsute with long, soft hairs, the spikelets on short or long

pedicels. Spikelets pubescent with short spreading hairs, L7-2.3 mm long, nar-

rowly ovate or oblong, obtuse or broadly rounded at the apex. First glume

rounded or broadly pointed at the apex, ca. % as long as spikelet. Second glume

and lemma of the lower floret with 7-9 narrow but strong nerves.

HABITAT AXD DiSTiuBUTioM. Usually iu shaded, moist habitats. Along the

Coastal Plain, Maryland to Georgia and Florida, and westward to Indiana,

Missouri, Arkansas, Oklahoma, and Texas; also in Mexico, Guatemala and the

Dominican Republic,

The collection Gould 12521 from near College Station, Brazos County, Texas,

appears to be a hybrid. These specimens (at least on the US sheet) have the

retrorsely pilose sheaths, and blades with glabrous surfaces and coarsely ciliate

margins of D. laxiflorum, but have a much-branchc^d habit and relatively short,

dark green blades.

4. D. leiicoblepharis (Trinius) Gould & Clark, comb. nov. type: Hitchcock &

Chase (1910) state "A specimen in the Trinius Herbarium is labeled: *ab.

Enslino in Am. bor. 1. dt. cl. Trattinick.' This is typical P. ciliatum Ell. . . .

the Enslin specimen has been chosen as the type."

basionym; Pauicum leucoblepharis Trinius, Clav. Agrost. 234. 1822. Panicum ciliatum Elliott,

1816, not Maercklin, 1792.

Plants densely tufted, with the leaves mostly in a basal tuft. Culms 5-35 cm



1100 ANNALS OK THK MISSOUIU HOIAMCAT, GARDKN [Vol. 65

tall, not brandling above the base and tlins not developing fascicles of reduced
floriferous secondary branches above the base. SlicatJis glabrous or pilose, most
frequently hairy on the margins. Ligulc a miiuite fringe of hairs, much less than

1 mm long. Bhdes typically short and broad, mostly 3-6 cm long and 3-8 mm
broad, usnally coarsely ciliate with stiff, papilla-based hairs to well above the

middle, the uppermost leaf blade usually much shorter than those below. Pani-

cles open, few-flowered, mostly 3-5 cm long, scarcely elevated above the basal

tuft of leaves or well-exserted on long peduncles; panicle axis usually pilose with
spreading hairs. Spikelets 1.1-2.1 mm long, glabrous to pubescent or pubcrulent,

elliptic or slightly obovate, broadly pointed or nnmded at the apex. First gJume
broadly pointed or rounded at apex, Mt-Vi! as long as the spikelet. Second glume
and lenuna of the lower floret usually 7-ner\ed, the nei-ves weakly or strongly

developed.

Key to the varicfirs

a. Spikclots pubrnilcnt or pubescent, 1.5-2.1 umi lonfi; Made suifacrs Klahrous
- - - 4A. D. leucohlcpilaris var. Icucohlcpharis

a:i. Spikelots plal)r()tis, 1.1-1.8 mm long.

b. Blade surfaces glalirous; spikelets 1.2-1.8 mm long
- - — 4n. D. leucohlcpharis var. glahrescens

bl). Blade surfaces pilose or hispid; spikelets 1.1-1.5 nun long
- - - — 4C. D. Icucohh'pharis var. puhcsccns

4A. D. leiitoblepharis (Trinius) Could & Clark, var. leuroblei)haris.

synonyms: Paiiinitn ciliutum Elbott, 1816, not /'. cihutum Maercklin 1792.
r. cihdiifolmin Kunlli, 1829.

P. ciUatifoUnm Desvaux, 1831.

As Veldkamp (1976) has recently noted, the name Panicum ciliatum Elliott

(Bot. S.C. and Ca. 1: 126. 1816) cannot be considered the Ijasionym for this

species as the combination Panicum ciliatum was first published by F. Maercklin
(Schrift. Regensb. Bot. Ces. 1: 332-334. Regen.sburg) as a species Digifarta.

HABITAT AND uisTiuHui lox. In shaded to somewhat open areas of pine forest,

mostly in sandy, acidic soils. Along the Coastal Plain from North Carolina to

Florida, Mississippi, and Texas.

4B. D. Icuroblepharis (Trinius) Could & Clark var. glabrcscens (Crisebach)
Gould & Clark, comb. nov. tyi'E: Jamaica, Purdie. TTolotype, K, examiiied

by Hitchcock.

dasionym: Panicum dicholomum L. var. ulabicsccns Grisei)aeh, Fl. Brit. W. Indies .553. 18(34.
SYNONYM: Paninim pohjcaukm Nash, 1897. Ilololype, NY; fragment and photo of holotvpe,

US.

Culms slender, 15-45 cm tall; blades cjf culm leaves short, to 6 mm broad,

coarsely ciliate on the margins.

habitat AND DiSTUii$UTioN. Usually in open woodlands in low, sandy, acidic

soil. Southern Ceorgia, Alabama, Mississippi, Louisiana, and Florida, also in

the Antilles.
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4C. D. leucoblepharis (Trinius) Gould & Clark var, pubescens (Vasty) Gould

& Clark, comb. nov. type: Curtiss, North American Plants No. 11. Lecto-

type, US, selected by Hitchcock.

BA^ioNYM: Panicum hxifhrum Lam. var. pubescens \'ascy, Contr. U.S. Natl. Herb. 3: 30.

1892.

synonyms: Panicum strif^osuiu MiMvnhcrg, 1816. llolotype, NY; fragment and plioto of

holotype, US.

P. Jongipcdnnculatum Scrihner, 1894.

Autumnal plants forming dense mats witli the infk)rescences not or only

sliglitly overtopping the leaves.

HABITAT AND DiSTHiHUTioN. In the United States, along the Coastal Plain

from southeastern Virginia to Florida and Texas, and also reported from Ten-

nessee; also in eastern Mexico, the Antilles, Central America, and northern South

America.

5. D. boscii (Poiret) Gould & Clark, comb. nov. tyi>e: "Rccucillie a Caroline

par A/. Base'' Fragment and photo of Icctotype, US.

BASiONYTif: Panicum boscii Poiret in Lamarck, Kncycl. Suppl. 4: 278. 1816.

synonyms: Panicum tvalthcri Poiret, 1816, not Pursh, 1814.

P. latifolium L. var. australc Vasey, 1889.

P. latifolium var. molle (Vasey) Hitchcock & Chase, 1889. Holotype, US.

P. walthcri var. inollc (Vasey) Porter, 1893.

P. porteriamim Nash, 1895.

P. puhifolium Nash, 1899. Syntypes, NY.

P. boscii var. rnollc (Vasey) Hitchcock & Chase, 1908.

Cuhm stout, few to several in small clumps, 40-70 cm tall, in age branching

above and often becoming "top-heavy" and reclining; the internodes glabrous,

puberulent or papillose, the nodes retrorsely bearded. Sheaths glabrous, puber-

ulent, or papillose-pilose. Li<^u1e a fringe of hairs ca. 1 mm long. Bhdcs glabrous

to pubescent or villous on one or both surfaces, 7-12 cm long, 15-30 mm broad,

often asymmetrical, sparsely ciliate at the usually broadly cordate base. Panicles

4-10 cm long, to 8 cm broad, with stiffly erect-spreading, usually puberulent

branches. Spikelets papillose-pubescent, narrowly ellipsoid to obovate, (3.7-)

4^5.2 mm long. First glume %--f> the length of the spikelet. Lower floret often

staminate.

HABITAT AND DisTHUWTiON. Usually iu shaded, well-drained forest sites. Con-

necticut and Massachusetts to northern Florida and westward to Illinois, Mis-

souri, Oklahoma, and eastern Texas.

6. D. latifolium (L.) Gould & Clark, comb. nov. type: "Habitat in America."

Fragment and photo of holotype, US.

BAsiONYM: Panicum latifolium L., Sp. Pi. 58. 1753.

synonyms: Milium latifolium (L.) Mocnch, 1794.

Panicum macrocarpon LeConte ex Torrey, 1818. Holotype, NY; fragment and photo of

holotype, US.

P. schnecki Ashe, 1900.

Culrm 45-80(-100) cm tall, glabrous or sparsely pubescent, the lower nodes
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11B.

FiGUHK 1. D. dcpaupcmtum. 2. D. liiiraiifoJhnii. .3. D. laxiflonim. 4A. D. Ictico-
hlcpharis var. Icucohlcpilaris. 4B. D. Icucohhpharis \ai. ^lahrnisccns. 4C. D. Icticoblcpharis
var. puhcsccns. 5. D. boscii. 6. D. Uilifolium. 7. D. chiiulc.sthium. 8. D. ro»imr//af(/ni.
9A. D. spJuirwcarptim var. sphacrocarpon. 9B. i^. sphariocarpun var. i.so])hyJ}uin. 10. D.
creclifoliuni. \l\. D. oligosanthcs var. oUgosonthcs. IIB. D. oUgosanthcs var.'scrihtwrianum.

theand sheath ba.ses oeeasionally inconspicuously hairy. Shcath.<i shorter than
internodes, frequently cihate witli soft liairs on tlie margins, glabrous or .sparsely

pilose on the back, usually soft-hairy on the collar. Ligule a minute fringed

membrane, rarely as much as 1 mm long. Blades thin, glabrous on both surfaces,
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broadly cordate at the base, mostly 8-12 (-18) cm long and 13-35 mm broad,

usually not or only slightly asymmetrical. Panicles with spreading or erect-

spreading branches, 6-15 (-20) cm long, relatively few-flowered, the branches

glabrous or scabrous. Spikelets narrowly ellipsoid, broadly pointed, puberulent

to nearly glabrous, 3.3-3.8 mm long. First glume V-a-V-i as long as the spikelet.

HABITAT AND DisTiuBUTiON. lu wcll-draiued, shady forest sites. Maine to

northern Georgia and westward to Wisconsin, Illinois, Tennessee, and Missis-

sippi.

Dichantheliiim latifolium appears closely related to D. clamlcstimun and to

D. conimutatum.

7. D, clandestinum (L.) Gould, Brittonia 26: 59. 1974. type: "Habitat in

Jamaica, Pennsylvania, Kalm" The reference to Jamaica by Linnaeus must

be in error.

iJASiONYM: Paniciim clandestinum L., Sp. Fl. 58. 1753.

synonyms: Milium clandestinum (L. ) Moench, 1794.

Panicum latifolium var. clandestinum (L. ) Piirsh, 1814.

P. pedunculatum Torrey, 1823. Fragment and photo of liolotype, US.

P. clandestinum L. var. pedunculatum (Torrey) Torrey, 1841.

P. decoloratum Nash, 1899. Holotype, NY; isotypts US.

Chasea clandestina (L. ) Nieinvland, 1911.

Culms rather stout, 40-80(-125) cm tall, often from stcmt rhizomes 5-10 cm

long, usually in large clumps; internodes glabrous to scabrous or papillose-hispid,

the nodes glabrous or slightly hairy. Sheaths, at least the lower ones, papillose-

hispid with stiff hairs, usually with soft hairs on the collar. Li<j,ule a minute,

fringed membrane, never over 1 mm long. Blades glabrous or scabrous, 10-20

(-28) cm long and mostly 12-30 cm broad, cordate at the base. Panicles usually

open, 8-15 cm long and 6-9 cm broad, with spreading or erect-spreading

branches; axis and branches glabrous or scabrous. Spikelets narrowly ovate to

elliptic, puberulent, more or less pointed at the apex, (2.3-) 2.7-3.5

First glume usually %-% as long as the spikelet.

)N. In moist, often sandy soil of shaded or slightly

open sites in and along woodlands, often in ditches and low areas. Southeastern

Canada and the eastern half of the United States from Maine to northern

Florida and westward to Iowa, Kansas, and Texas.

The stiff, coarse hairs of the .sheath are often bristly and reportedly irritating

-4

DISTRIBUn

to the skin. /

differing mainly in the bristly sheaths and the usually longer leaf blades.

No
8. D. commutatum (Schultes) Gould, Brittonia 26: 59. 1974. type:

specimen or definite locality indicated.

basionym: Panicum commutatum Schultes, Mant. 2: 242. 1824.

synonyms: Panicum nervosuin Mulilenberg ex Elliott, 1816, not Lamarck, 1797.

P. u77ihrosum LeConte ex Torrey, 1818, not Retzius, 1786. Lectotypc, NY; fragment and

photo of lectotype, US.

P. enslini Trinius, 1826. Fragment and photo of holotype and isotype, US,

P, pohjnruron Stendel, 1854.
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P. leiophtjUtim FouniitT, 1886, not Nees, 1829.
P. joorii Vasey, 1889. Ilolotype, VS; isotypp, MO.
P. coininutattim var. minus Vasey, 1889.

P. coininutatum var. latifolium Scribner, 1893.
P. manatcnse Nash, 1897. Frajs'iiRnt and photo of holotype, US.
P. commclhiacfoJium Ashe, 1898. Holotype, NY.
P. ashci Pearson ex Ashe, 1898. Isolcetot>pe, MO, i\Y, US.
P. equilati'ivlc SerihiuT, 1898. Leet()t\po, I'S; isoleetot) pe, US.
P. cunani Ashe, 1899.
P. cpiUfulium Nasli, 1899. Holotype, NY; fragment and plxoto of holotype, US.
P. suhsimphx Ashe, 1900. Isotypes, MO, NY.
P. mutahilv Scribner & Smith c.\ Nash, 1903. Holol>pe, NY; isot>pe, US.
P. coniiiititattim \ar. asJici (Pearson ex Ashe) Fernald, 1934.

Culnm tufted, usually slender and wiry, 15-75 cm tall, usually glabrous but
the lower nodes and internodes occasionally pubescent but not puberulent.
Sheaths usually sliorter than the internodes, ciliate on the margins, glabrous or
less frequently puberulent on the back, often pubescent on the sides of the collar

and occasionally across the collar. Li'^uh absent or a fringe of hairs less than

1 mm long. Blades exceedingly variable in size, moderately thick or firm, the
lower ones broadest below the middle, typically asymmetrical and strongly to

moderately cordate at the base, mostly 4-9 (-12) cm long and 8-25 mm broad,
usually glabrous on the surfaces and papillate-ciliate on the lower margins.
Panicles open, those of the main culm 5-10 (-14) cm long about V^ as broad as

long, with spreading or .spreading-erect branches. Spikelets on short or rather

long pedicels, narrowly elliptic, glabrous or puberulent (2-) 2.4-3.2 mm kmg.
First glume Mi-Vj as long as the spikelet, rounded or broadly pointed. Lemnm
of the u^iper floret often minutely apiculate.

IIAUIT M
woodlands. Throughout the eastern coastal states, Maine, and Massachusetts
to Florida, and westward to Michigan, Missouri, Oklahoma, and Texas; also in

Mexico.

9. D. sphaerocarpon (Elliott) Gould, Brittoiiia 26: 60. 1974. type: Georgia.

BAsioNYM: Panicum sphaerocarpon Elliott, Bot. S.C. & Cla. 1: 125. 1816.

Fhnts developing a winter rosette of con.spicnous, broad, short, thick basal
blades, these often with a narrow white border. Cuhm 20-80 cm tall, in age
branching at the middle and upper nodes to produce fascicles of reduced leaves
and inflorescences, the leaf blades short and flat, the nodes glabrous or apprcssed-
pubescent. Ligulc absent or a fringe of hairs to 1 mm long. Culm blades broad,
moderately thick, glabrous on the surfaces, ciliate with papillate hairs on the
lower margins, cordate-cla.sping at the base. Panicles open, 5-15(-18) cm long,
with spreading lower branches to 8 cm long; axis and branches glabrous.
Spikelets puberulent to glabrous, broadly elliptic or broadly obovoid to snb-
spherical, 1.4-2.2 mm long. First ^lume acute or broadly rounded at the apex,
mostly %-yi as long as the spikelet.

Key to the \arieties

a. Mid-culm blades 6-11 (-14) mm l)road, the uppermost blade usually 3-9 cm long
- 9A. /;. sphaerocarpon var. sphaerocarpon
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aa. Mid-ciilm blades, at least some, 15-30 nun broad, the uppermost blade usually 10-15

cm or more long - 9B. D, sphaerocarpon var. isophyllum

9A. D. sphaerocarpon (Elliott) Gould var. sphaerocarpon.

SYNONYMS: Wikstrom

P. heterophyllum Swartz ex Wikstrom, 1829, not Sprengel, 1822, nor Bosc ex Nees, 1829.

P. (Hchotomtim L. var. sphaerocarpon (Elliott) Wood, 1861.

P. nitidum Lamarck var. crassifoUum A. Gray, 1877.

P. microcarpon Muhlenberg var. sphaerocarpon (Elliott) Vasey, 1883.

P. vicariinti Fournier, 1886.

P. inflatmn Scribner & Smith, 1899. llolotype, US; isotype, MO.
P. inississippiense Ashe, 1900.

P. sphaerocarpon var. infhitum (Scribner & Smith) Hitchcock & Chase, 1910.

HABrrAT AND DiSTRmuTiON. Throiij^hout eastern United States, west to Mich-

igan, Kansas, Oklahoma, and Texas, and sonth through iVIexico, in woodlands,

brushy areas, and old fields.

Plants with ligules 0.3-1 mm long and leaf blades with more or less parallel

margins were recognized by Hitchcock & Chase (1910) as F. spfwerocarpon var.

inflatmn. Wolff 3964 from Milam Co., Texas, has a ligule of dense hairs ca. 3

mm long and hispid-pubescent sheaths. This could be a D. sphaerocarpon-D

.

acuniUmtiun hybrid.

9B. D. sphaerocarpon (Elliott) Gould var. isophyllum (Scribner) Gould &

Clark, comb. nov. type: Tennessee, Blount Ca)., Alleghany Springs, E. E,

Gaijle, August 1890.

iJASioxYM: Panicuni microcarpon Muhlenberg var. isophyllum Scrilmer, Bull. Agric. Exp. Sta.

Univ. Tennessee 7: 51. fig, 54. 1894. Panicnm microcarpon Muhlenberg (1817) is a

later homonym of P. microcarpon Muhlenberg ex Elliott, 1816. The name isophyllum

Scribner is the earliest varietal name to be applied to tliis taxon and must be retained

even though the species basionym, microcarpon^ is illegitimate.

;oNYMs: Panicum multiflorum Elliott, 1816, not Poiret, 1816. Fragment and photo of

holotype, US,

P. microcarpon Muhlenberg, 1817, not Muhlenberg ex Elliott, 1816. Fragment and photo

of holotype, US.

P. polyanthes Schultes, 1824.

P. firmandum Steudel, 1855.

Dichanthelium sphaerocarpon var. polyanthes (Schultes) Gould, Brittonia 26: 60. 1974.

HABITAT AND DiSTmHUTiON. Mostly in well-drained shaded, woodland areas.

Vermont to Georgia and westward to southern IlHnois, Missouri, Oklahoma, and

eastern Texas,

In D. sphaerocarpon var. isophijlhim the upper culm leaves are conspicuously

enlarged and sometimes the uppermost culm leaf is the largest, measuring as

much as 25 cm long and 3 cm broad. The inflorescences of var. isophyllum tend

to be larger than those of var. sphaerocarpon, occasionally reaching 18 cm or

more in length and 8 cm in width.

10. D, erectifolium (Nash) Gould & Clark, comb. nov. type: "Florida."

BASIONYM: Panicum erectifolium Nash, Bull. Torrey Bot. Club 23: 148. 1896. Based on P.

sphaerocarpon Elliott \ar. floridanum Vasey, 1889. Isotype, MO.
YAI Panicum floridanum Chapman, 1897, not Trinius, 183-t.
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/

Plants ratlier stout, 30-70 cm tall, with culms stiffly erect, in small to large

clumps. Cuhns typically 4-7-noded. Herbage essentially glabrous, the blade
margins usually ciliate. SJieaths shorter tlian the intcrnodes. Blades of culm
leaves firm, erect or erect-spreading, short, usually 4-8 cm long but occasionally

longer, 6-9(-14) mm broad. Panicles 5-10 cm long, characteristically loosely

contracted and densely flowered with very small spikelets; axis and branches
glabrous. Spikelets broadly elliptic to suborbicular, puberulent to nearly gla-

brous, 1-1.2 mm long. First glume mosdy Vi or less as long as the spikelet.

iiAiiiTAT AND DISTRIBUTION. Mostly in moist or wet soil of marshy, low pini

forest. Along the Coastal Plain, North Carolina to Florida and westward to

Louisiana.

This species is rather common in the low, moist pine barrens of Florida and
occasional at other southeastern localities in moist habitats. Its affinities obvi-

ously are with Dichantheliiim sphaerocarpon.

11. D. oligosanthes (Schnltes) Could, Brittonia 26: 60. 1974. type: Ceorgia.

HAsioNYM: Panicum oligosanthes Schultes, Muiit. 2: 25fi. 1824. Based on Panictim patici-
flonim Elliott, 1816, not R. Brown, 1810.

Cuhns loosely to densely tufted, rather wiry, 15-85 cm long, branching in

age to produce fascicles of reduced leaves and small, secondary panicles. SJieaths

glabrous to densely papillate-hispid, the margins usually ciliate. Ligule a dense
fringe of hairs 0.1^.2 mm long. Prinuirij culm blades firm, 3-14 cm long,

J (-15) mm broad, broad at the base but not cordate. Panicles 4-13 cm long,

broad or narrow. Secondary panicles 2-5 cm long, little if at all exserted, usually

with only 1-9 spikelets. Spikelets glabrous to pilose or papillose-pilose, broadly
elliptic or ovate, blunt or broadly pointed at the apex, 2.5-4 mm long, 1.2-2.2 mm
broad. First glume broadly pointed, mostly Vi-% as long as the spikelet.

3-1

Ko>- tt) the varieties

a. Ligule usually 1.6 mm or more long; ahaxial leaf surface usually tomentose, oecasion-
ally puberulent HA. D. oJigosauthcs var. oligosanthes

aa. Ligule usually less than L6 nun long; abaxial leaf surface pul)enilent or hirsute to

glabrous, never tomentose,

b. Culms mostly 25-60 cm tall, in small or large clumps; blades of the lower culm
leaves mostly 7 mm or more broad, glabrous or puberulent, spreading or some-
what erect spreading; primary panicles usually wt^ll exserted on long peduncles,
about as broad as long; spikelets mostly 3—4 mm long _.

IIIJ. D. oligosanthes var. scrihnerianum
bb. Culms mostly 10-25 cm tall, densely tufted; l)lades 3-6 mm broad, \ery firm,

erect or erect-spreading, long-hirsute on both surfaces; panicles only slightly, if

at all, exserted above the leaves; spikelets 2.7-3.4 mm long _

lie. D. oligosanthes var. wilcoxianuni

llA. D. oligosanthes (Schultes) Gould var, oligosanthes.

synonyms: Pafiieum paucifhnum Elliott, 1816. Fragment and photo of holotype, US.
P. seoparitun Lamarck var. angustifoUum Vasey, 1889. Lectotype, US.
P. seajyariuni var. paueifloruni Scribner, 1894.

Cuhm usually puberulent to villous. Blades uarrowly aciuuinate, mostly 5-8
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mm broad, broad at the base but not cordate. Lowermost inteniode of panicle

axis usually villous or tomentose. Spikelets mostly 3.3-4 mm long.

HABITAT AND DisTiUHiniox. Eastcni United States from Massachusetts to

Florida and west to Minnesota, Nebraska, and Texas; no records seen from New
York, Pennsylvania, W. Virginia, Kentucky and Tennessee but probably also

present in these states.

IIB. D. oligosanthes (Schultes) Gould var. scribnerianum (Nash) Gould,

Brittonia 26: 60. 1974. type: Massachusetts, near Deerfield, CooJey.

Fragment of holotype, US; isotype, MO.

BAsiONYM: Panicum scribnerianum Nash, Bull. Torrey Bot. Club 22: 421. 1895. Based on

Panicum inacrocarpon Torrey, 1823, not LcContc, 1819.

SYXOX\"MS: Panicum scoparium S. Watson ex Nash, 1895, not Lamarct, 1798.

F. heJleri Nash, 1899. Holotype, NY; isotype, US.

P. pernervosiim Nash, 1899. Holotype, NY; fra^nnent and photo of holotype, US; isotype, MO.
P. oligosanthes var. scrihneriamim (Nash) Fernakl, 1934.

F. oligosanthes var. helleri (Nash) Femald, 1934.

Blades glabrous to pnbernlous. Lowermost internodes of panicle axis gla-

brous, scabrous or puberulous. Spikelets mostly 2.7-3.3 nun long l)ut varying

from 2.5-4 mm, glabrous to pilose or papillate-pilose.

HABITAT AND DISTRIBUTION. Usually gi'owiug in exposed loamy or loamy-clay

sites, often in brushy areas. Ontario to British Columbia and throughout the

United States but infrequent in the southeastern and western states; also present

in northern Mexico.

Relatively glabrous plants with small spikelets were referred by Hitchcock &

Chase (1910) and Hitchcock (1935, 1951), to Panicum helleri Nash.

lie. D. oligosanthes var. wilcoxianum (Vasey) Gould & Clark, comb, et stat.

nov. type: Nebraska, Fort Niobrara, Wilcox in 1888. Holotype, US;

isotype, NY.

HAsioNYM: Panicum wilcoxiamnn Vasey, U.S.D.A. Div. Bot. Bull. 8: 32. 1889.

XYMS: Milium wilcoxianum (Vasey) Liindl, 1915.

Dichanihelium wilcoxiamnn (Vasey) Freekinaini, Phytologia 39: 269. 1978.

Plants short and relatively stout; culms rarely over 25 cm tall, in small or large

clumps or tufts. Culms, sheaths and blades papillose-hirsute. Blades firm, usually

stiffly erect, mostly 5-8 cm long and 3-6 mm broad. Panicles small, few-flowered,

mostly 2-5 cm long. Spikelets mostly 2.5-3.4 mm long.

HABITAT AND DiSTRmuTiON. On opcu, well-draiucd, grassland sites. Mani-

toba, Saskatchewan, Alberta, Minnesota and North Dakota, south to Illinois,

Kansas, Colorado, and New Mexico.

12. D. leibergii (\'asey) Frcckmann, Phytologia 39: 271. 1978. type: Iowa,

Plymouth Co., /. Leiher<^ 34. Holotype, US.

BAsiONVJii: Panicum scoparium Lamarck var. leibergii Vasey, U.S.D.A. Div. Bot. Bull. 8: 32.

1889.
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synonyms: PaiiUum scribncriantim Nash var. Icihcrgii (Vascy) Scribncr, 1897.
P. Icihcrgii (Vasey) Scrihner, 1898.

Milium Icihcrgii (Vasey) Lunell, 1915.

Panicum Icihcrgii \ar. haldwinii Lepage, 1959. Isotypc, US.

Culnis 25-75 cm tall, usually pubcrulcut or pu])e.sct'nt at least on the lower
internodes. Slicaths papillose-hispid with .spreading hairs. Li<;ule a miTiute

fringed or glabrous membrane not over 0.5 mm long including the hairs. Blmles
papillose-hi.spid on one or both surfaces, papillose-ciliate on the margins, mostly
6-15 cm long and (6-) 7-15 mm broad, tending to be erect on the culm, the

uppermost blade usually short and reduced. Panicles narrow or open, mostly
6-15 cm long. Spikclets oblong-obovate, papillose-hispid with spreading hairs,

(3.1-)3.3-4 mm long. First glume variable in dexelopment, often V2 and oc-

casionally Ti as long as the spikelet.

iiAniTAT AND DISTHU3UTioN. In opcu woodhuids and well-drained prairies.

Ontario, Manitoba, and Sa.skatchewan, to Pennsylvania, Michigan, and North
Dakota, and south to southern Ohio, Indiana, Missouri, and Kansas.

The collection Bush 419, from McDonald Co., Missouri, probably is a hybrid.

13. D. xanthophysiim (A. Cray) Freckmann, Phytologia 39: 271. 1978. tyi-e:

New York, Oneida Co., near Oneida Lake. Lectotype, US; isolcctotypes,

MO. US.

KAsiONYM: Panicum xauthophysum A. Cray, N. Aiiu-r. Gram. & Gyp. 1: no. 28. 1834. Frag-
ment of lectotype, US; isolcctotj'pc, US.

SYNONYMS: Panicum xanthophijsum i. amplifohum Serihner, 1900. Holot>pe, US.

Culms 2.5-60 cm tall, glabrous or the lower internodes minutely puberulcnt.

Sheaths papillose-pilose and ciliate at least near the apex, often nearly glabrous.

Blmles thin, glabrous except for the ciliate margins, mostly 8-15 cm long and
(6-) 8-20 nnn broad, the uppermost culm blade not or only slightly reduced in

size, sometimes longer than those below. Panicles 5-12 cm long, typically nar-

row, contracted and few-flowered, the stiff branches erect or nearly so. Spikclets

broad or narrow, usually elliptic-obovate, (3.2-)3.5-4 mm long, pub(>scent. First

glume variable in development, %-% as long as the second glume and lower
lemma.

HABITAT AND DLSTiiuiUTiON. In well-draiiied prairies. Quebec to Ontario,
south to Pennsylvania, Michigan, Wisconsin, Minnesota, and Iowa.

14. D. ravcnelii (Scribncr & Merrill) Could, Brittonia 26: 60. 1974. type:
South Carolina. Fragment and photo of holotype, US.

iJAsioNYM: Panicum ravcnelii Scribncr & Merrill, U.S.D.A. Div. Ayrost. Bull. 24: 36. 1901.
Fragment and photo of holotyiie, US.

.SYNONYM: Panicum scoparium Lamarck var. majus \'asey, 1889. Holotype, US.

Culms rather stout, to 75 cm tall, the internodes glabrous or pubescent with
erect or spreading hairs, the nodes retrorsely bearded; when internodes hairy,

then culms often with a broad glabrous band below the bearded nodal area.

Sheaths coarsely hairy, the hairs often long and papillate. Ligule a fringe of
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hairs usually 2..5-4 mm long. Blades 8-15 cm long, 10-25 mm broad, typically

puberulcnt-tomentose on the abaxial surface and glabrous on the adaxial surface

but occasionally glabrous or puberulent on both surfaces. Panicles open, few-

flowered, mostly 9-12 cm long, the panicle axis usually hairy, with either or

both short and long hairs. Spikelets pubescent, broadly oblong to obovate,

rounded at the apex, 3.7-5 mm long. First glume ca. Vs or slightly more as long

as the spikelet.

HABITAT AND DisTiuBUTiON. lu sandy woodlaiids. Delaware and Virginia

south to Florida and west to Iowa, Missouri, eastern Oklahoma, and eastern

Texas,

15. D. malacophyllum (Nash) Gould, Brittonia 26: 60. 1974. type: Okla-

homa, "Indian Territory," Sapulpa, 1S95, Bush 1228, Ilolotype, NY; iso-

types, MO.

BAsiONYM: Panicum malacophyllum Nasli, BtiH. Torrey Bot. Clul> 24: 198. 1897. Fragnirnt

and plioto of holotype, US; isotypes, MO.
SYNOxYNf: Panicum scoparium Lamarck var, minus ScrihiRT, 1894. Lectotype, US.

Culms 30-70 cm tall, the internodes pilose or papillose-pilose with spreading

hairs, at least below, the nodes retrorsely bearded. Plants in age developing

dense fascicles of short branches and short, flat leaves. Herbage pubescent to

villous throughout, often with long and short liairs intermingled, the blades

velvety-pilose on both surfaces. Sheaths loose, shorter than the internodes,

usually less strongly pilose than the culms. Ligules 1-1.5 mm long. Blades

mostly 6-10 cm long, 5-12 mm broad, narrowing to the base, ciliate on the

lower margins. Panicles 3-7 cm long, usually densely pubescent, the branches

first erect and then spreading, the lower main branches often with short, spikelet-

bearing branches in their axils. Spikelets elliptic, papillate-pilose, mostly 2.9-3

mm long. First glume about V\\ as long as the spikelet.

HABITAT ANu DISTIUBUTION. lu saiidy woodlauds. Missouri and Kansas south

to Tennessee, Arkansas, Oklahoma, and Texas.

16. D, scoparium (Lamarck) Gould, Brittonia 26: 60. 1974. type: "Caroline,

Michaux, Fragment and photo of holotype, US.

BASIONYM: Panicnim scoparium Lamarck, Encycl. 4: 744. 1798. Fragment anJ photo of

holotype, US.
synonyms: Panicum puhesccns Lamarck, 1798.

P. viscidum Elliott, 1816. Fragment and photo of holotype, US.

P. pauciflorum Michaux, 1825.

P. nitidum Lamarck var. vehdinum Doell, 1877.

P. scoparium Lamarck var. fienuinutn Scribuer, 1894.

P. laxiflorum var. pubesccm (Lamarck) Chapman, 1897.

Chasea pubcscens (Lamarck) Nicuwland, 1911.

Culms coarse and thick, to 150 cm tall, hi age nsnally becoming much-

branched and developing dense fascicles of reduced leaves and inflorescences.

Loxcer culm internodes^ sheaths, and blades velvety-pubescent or velvety-pilose,

the upper culms and leaves often moderately pubescent to essentially glabrous.



1110 ANNALS OF THE MISSOUHI BOTANICAL GARDEN [Vol. 65

Culms vvitli a broad, glabrous, glaiiclular-blotchod band or zone just below the

nodes. Ligiile a dense ring of liairs 1-2 niiu long. Blades of main culm mostly

10-25 cm long and 10-20 mm broad, the blades of the fascicled branches short,

broad and flat. Primary panicles large and open at maturity, mostly 10-18 cm
long and 8-14 cm broad. Spikelets finely pubescent or occasionally glabrous,

ovate or obl(mg, 2.2-2.8 mm long, rounded or broadly pointed at the apex. First

glume small, poorly developed, often vestigial,

iiAHiTAT AND iHSTiuHUTiON. In saudy soils of woodlands and low moist ditches

and swales.
J Coastal Plain to

Florida and west to Michigan, Missouri, Oklahoma, aud Texas; also in Mexico and
the Antilles.

Dichanlhelium scoparium most fre(iuently grows in open or partially open
ditches and presents a coarse, weedy aspect. When growing in association with

other dicliantheliums it tends to flower later than all other species.

17. D, scabriusculum (Elliott) Gould & Clark, comb. nov. type: Georgia,

Baldwin. Fragment and photo of holotype, US.

I5ASIONYM: Paninnn scahriuscuhim Elliott, Bot. S.C. & Ga. 1: 12L 1816.
jONYxrs: Vanirum hnn^inosum Bosc ex Sprengcl, 1825, not Elliott, 1816.

P. crioplumim Scliultes, 1827.

P. nealleyi Vascy, 1886. Holotype, US.
P. dichotomtim L. var. clatitm Vascy, 1889. Lcclotype, US.
P. viscidum Klliott var. scahrinsculuin (Elliott) Deal, 1896.
P. cryptanthum Ashe, 1900.

P. acidcatum Hitchcock & Chase, 1906. Holotype, US; isotjpe, NY. •

P. rccofimtuni Fernald, 1938. Holotype, US; isotype, US.

Cuhm mostly 90-150 cm tall, glal)roiis, hispid or the intemodes pn])erulent

below, often with a light-eolored or mottled hand or zone of glandnlar tissue

below eaeli node, in age becoming much-branched and developing fascicles of

reduced leaves and inflorescences. Sheaths shorter than the internodcs, glabrous

or hispid, ofteii mottled or white-spotted. Ligule a minute membrane, usually

with a ring of short hairs immediately above. Blades elongate, mostly 15-25 cm
long and 9-13(-15) mm broad, with parallel margins for most of the length,

ofUMi more or less pubescent on the abaxial surface but otherwise glabrous or

scabrous. Vriimmj panicles open, 10-lS(-20) cm long, as much as 15 cm broad.

Spikelets broadly ovate, abruptly narrowing to a point, 2.2-2.9 mm long. First

glume variable, often greatly reduced or \'estigiah occasionally as much as Vq

as long as the spikelet.

IIAHITAT AND DiSTiiiBUTiON. Moist, low, usually shaded sites, often along

ditches, streams, and swales.
J

Maryland to Georgia and Florida, and westward to Arkansas, Louisiana, and
eastern Texas.

IS. D. nodatum (Hitelicoek & Chase) Could, Brittonia 26: 60. 1974. type:

Texas, Kenedy Co., Sarita, Hitchcock 3865. Holotype US; isotypes MO,
US.
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FiGumi:2. IIC. P, oligomuthcs var. wilcoxiamtm. 12. P. leibcrgii. 13. D. xanthophysuni.

14. D. ravcnellL 15. D. mulacophyllum. 16. D. scoparium. 17. D. scahriuscnhim. 18.

D. nodatum, 19. D. pedicclhtum. 20A. D. sahtdomm var. patuhnn. 20B. D. sabulorum var.

thinium. 21A. D. ot)rt/c var. om?^. 21B. D. oi;^/?^ var. addisoniL 22. D. co7isan^tdneum.

23. D. aciculare.

basionvm: Panicum nodatum Hitchcock & Chase, Coiitr. U.S. Nail. Herb. 15: 293. 1910.

Cti?nwr 20-50 (-65) cm tall, subrhizomatous at the base, and often witli

numerous nodes and short internodes, the internodes scabrous or puberulent to

short-hisi^id, the lower nodes usually inconspicuously hairy. Sfieaths, at least
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the lower ones, short-pubescent with spreading hairs. Ligule a dense tuft of

liairs 1-2 nun long. Blades typically thick, firm, short and broad, minutely
puberulent on both smfaces, usually 3-9 cm long, 4-7 (-9) mm broad, usually

papillose-ciliate on the margins to well a1)ove the middle. Panicles few-flowered,
4-9 cm long, most frequently narrow and with ascending brandies and ap-
pressed branch lets. Spikelets puberulent, narrowly obpyriform, tapering from
abo\e the middle to the base, 3.5-4.3 nun long. First gJunie acute, mostly about
V:i as long as the spikclet but usually some glumes longer, appearing distant from
the second glume due to the narrow, attenuate base of the second glume. Lemma
of upper floret often minutely puberulent at the tip.

HABITAT AXD oisTHiHUTioN. Open woods, oak motts, and bru.shy coastal grass-

lands, usually in sandy soils. Sandy grasslands and oak motts of southern Texas,
Robertson, Bastrop, Edwards counties south to the .southern tip of the state and
northern Mexico.

19. D. pedicellatum (Vasey) Clould, Hrittonia 26: 60. 1974. Tivvr. Texas,
Kimble Co., Reverclum 1620. IIolot>pe, US; isotypes, NY, TAES.

HAsioNYM: Pauictim pcdlccUattnn \'ascy, U.S.D.A. 13iv. Bot. Rull. 8: 28. 1889.

Culms 20-70 cm tall from a knotty base, puberulent or hirsute, at least below.
Sheaths glabrous, pubescent, or papillate-strigose. Ligule a minute, fringed
membrane or a ring of hairs 0..3-1 mm long, occasionally with a few longer hairs.

Blades flat, glabrous or sparsely appressed pilose or puberulent, usually ciliate

witli a few long papilla-based hairs near the liase, 4-12 cm long, 3-7(-8) mm
broad, narrow at the base and acuminate at the apex. Panicles narrow or open,
3-10 cm long, with erect or spreading branches and appressed branchlets and
pedicels. Pedicels of lateral .spikelets usually shorter than the .spikelets. Spikelets
narrowly obovate, 3.3-3.9 mm long, usually pubescent or short-hi.spid with
papillate hairs but occasionally glabrous. First glume acute, commonly about
V^ length of the spikelet.

iiAniTAT AND DiSTRiDUTio.v. Usually growing in limey soil ou well-drained,
partially shaded or open rocky sites. Edwards Plateau of Texas, Bosque, to

Bexar, Uvalde, and Val Verde counties; also in northeastern Mexico.

20. D. sabiilorum (Lamarck) Could & Clark, comb. nov. tyi'i;: Uruguay,
Montevideo, Comnwrson.

HAsioNYM: Tauinnn sahulontm Lamarck, Encycl. 4: 7-11. 1798.

Culms erect or trailing at the base, often much-branched, 15-60 cm tall,

u.sually with numerous nodes and short internodes, at least the lowermost
minutely puberulent to short-pubescent, rarely glabrous. Leaves typically gla-
brous on the surfaces and glabrous or pubescent on the upper sheath margins,
often coarsely ciliate on the blade margins at and occasionally above the base.
Ligule a ring of hairs 0.2-1 (-1.5) mm long. Blades thin, lanceolate, glabrous or
puberulent, never with long hairs except for the marginal cilia, mostly 3-9 cm
long and 3-8(-12) mm broad. Panicles 3-9 cm long, typically open in age and
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occasionally with reflexcd branches. Spikelets pubcrnlent to glabrous, l.S-3.6

mm long, elliptic or slightly obovate, broadly rounded at the apex. First glume

broad or narrow, pointed, usually % or less as long as the spikelet.

Key to the varieties

a. Spikelets 1.8-3.6 mm long; primary panieles often more than 6 em long; midculm

blades often 7 em or more long 20A. D. mhulorum var. patulum

au. Spikelets 1.3-1.7 mm long; primary panieles mostly 2.5-4 em long; mideulm blades

2-5(-6) em long -^ 20B. D. sabulomm var, thinium

2()A. D. sabulorum (Lamarck) Gould & Clark var. patulum (Scribner & Mor-

rill) Gould & Clark, comb. nov. type: Florida, Mantee Co., Braidcnton,

Combs 1296. Holotype, US.

HAsiONYM: Paniciwi nashianum Seribner var. patulum Scribner & Merrill, U.S.D.A. Dept.

Agrost Circ. 27: 9. 1900.

synonyms: Paniawi lanccarium Trinius, 1826. Fragment of holotype, US.

P. webbcrianum Nash, 1896. Holotype, NY; isotypes, MO, NY.

F. nashianum Seribner, 1897. Isotype, MO.
P. tsugetorum Nash, 1898. Holotype, NY; fragment and photo of holot\pe, US.

P. patentifolium Nash, 1899. Holotype, NY; isot>pes, MO, NY, US.

P. onslowense Ashe, 1900. Isotype, US.

P. lanuginos^nn var. siccanum Hiteheock & Chase, 1906. Holotype, US.

P. patulum (Seribner & Merrill) Hiteheoek, 1906.

P. lanccarium var. patulum (Scribner & Merrill) Fernald, 1934.

P. cuchlamydeum Shinners, 1944. ^
P. common^ianurn Ashe var. cuchlamydeum (Shinner) Pohl, 1947.

Blacks tending to l)e aggregated towards the base of the plant, the upper

blades often much-reduced; in plants referred to Panicum wehheruinum Nash,

the lower blades rather thick, broad ((S-12 mm) and abruptly acute, usually

<S^3

but occasionally glabrous.

HABITAT AND oisTRiBUTioN. Growiug mostlv iu moist sand of low^ woodland

M
Mich

One record from northeastern Mexico.

20B. D. sabulorum (Lamarck) Gould & Clark var. thinium (Hitchcock &

Chase) Gould & Clark, comb. nov. type: New Jersey, Tom's River, A.

Chase 3577. Holotype, US.

HAsioN\Tvi: Panicum unciphyllum Trinius \ar. thiniu7n Hiteheoek & Chase, Rhodora 8: 209.

1906. Holotype, US.

synonyms: Panicum portoriccnsc Desvaux ex Hamilton, 1825.

P. hcterophyllum Bosc ex Xees, 1829, not Sprengel, 1822.

P. columhianum Scrihner, 1897. Isotype, NY,

P. psammophilum Nash, 1899. Holotype, NY; isotype, US.

P. pauciciliatum Ashe, 1900. Leetotype and isoleetotype, US; photo of lectcjtype, US.

P. oricola Hitchcock & Chase, 1906. Isotypes, MO, NY.

P. columhianum var. thinium Hitchcock & Chase, 1908.

P. hcterophyllum var. thinium (Hitchcock & Chase) Iluhhard, 1912.

P. columhianum var. oricola (Hitchcock & Chase) Femald, 1934.

Dichanthclium columhianum (Scrihner) Freckmann, Phytologia 39: 270. 1978.

Cuhm 15-50 cm tall, usually crisp-puberulent below but occasionally short-
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pilose, much-branclicd in age and witli fascicled floriferous secondary branches,
tliesc with short, flat (not aciculate) blades. Sheaths, at least the lower ones,

pn])ernlent or short-pilose. Liguks a thin or dense ring of hairs 0.2-1 (-1.5) nini

long. Blades of culni leaves lax or firm, lanceolate, most commonly glabrous on
die adaxial surface and puberulent on the abaxial surface but occasionally gla-

brous or puberulent on both surfaces, mostly 2.5-5(-6) cm long and 3-6 mm
broad, usually ciliate on the margins. Panicles mostly 2.5-4 cm long. Spikelets

1.3-1.7 mm long, usually puberulent. First glume rarely more than Va as long

as the spikclet.

iiAiUTAT AND DisnuiJUTioN. In low, n)oist woodlands and cutover forestland.

Coastal Plain, Maine to Florida, Louisiana, and also in scattered localities in

New York, Michigan, Wisconsin, Indiana, Illinois, and Texas.

Plants of both var. patulum and var. thiniuni of D. sabulorum occasionally

have slightly longer hairs dian typical on the culms and sheaths. These probably
represent an intermediate stage or transition to D. ovale which typically has
strigose or villous sheaths and bearded culm nodes. There also seems to be an
associated trend towards narrower and firmer blades leading to D. aciculare,

possibly through D. ovale at least in part.

21. D. ovale (Elliott) Gould & Clark, comb. nov. type; Georgia, St. Mary's,

Baldwin. Fragment and photo of holotype, US.

nAsioNYNf: Patiinim ovale Elliott, Bot. S.C. & Ga. 1: 123. 1816.

Plants tufted, leafy at the base. Culms 2()-5() cm tall, the lower nodes and
intcrnodes strigose, less commonly villous or pilose, the upper nodes often

glabrous or nearly so, the culms frequently branched and rebranched at the

upper nodes, the branchlets with short, flat blades but the branches rarely

appearing congested or fasciated. Lower sheaths strigose or pilose on the back
with long hairs or intermixed long and short hairs, the upper .sheaths sparsely

pilose. Ligule a dense ring of hairs 0.5-1.5 mm
hairs (pseudolignle) 2-3 mm long immediately

firm, ascending, often ciliate on the lower margins, lanceolate to lanceolate-

acuminate, 6-10 cm long, 5-10 mm broad, acuminate at die apex, the adaxial

surface glabrous or sparsely hispid with long, stiff hairs, the abaxial surface

glabrous or pubescent with short hairs. Panicles open, 5-9 mm long and nearly

as broad as long. Spikelets pubescent to nearly glabrous, narrowly oblong-elliptic.

First glume Va to nearly V2 as long as the second glume and lemma of the lower
floret.

Many populations of D. ovale closely approach the highly variable D. acumi-

H-»ll^, ^UlUll VVJlll il llllll IMIl" Ul

above. Blades of culm lea\'cs

rpl In the southern portion of the range of

D. ovale, the presence of a double ring of hairs in the ligular area sometimes is

difficult to determine and the separati(m of both varieties of D. ovale from D.
acuminatum var. villosum is not always satisfactory.

Kg>' to the varieties

a. Spikelets 2.6-3.1 mm long __.. 21 A. D. ovale var. ovale
aa. Spikelets 1.5-2.5 mm long 21B. D. ovale \ar. addisouii
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21A, D. ovale (Elliott) Gould & Clark var. ovale.

synonyms: Panicum cilifenun Nash, 1897. Ilolotype NY; isotypes, MO, US; fragment and

photo of holotype, US,

P. malacon Nash, 1897. Holotype, NY; isotypes, MO, NY, US.

P. strictifolinm Nash, 1899. Holotype, NY; isotyix^s, NY, US.

P. enjtJirocarpon Ashe, 1900.

HABITAT AND DiSTiUHUTioN. Ill saiidy, wcll-draiiied forestland and along

woods borders. New York and New Jersey to Miehigan and Wisconsin, and

south to Florida, and eastern Texas. Rather infrequent over most of its range

but common throughout Florida.

21B. D. ovale (Elliott) Gould & Clark var. addisonii (Nash) Gould & Clark,

comb. nov. tyi»k: New Jersey, Wildwood, Bicknell in 1897. Ilolotype,

NY.

siONYM: Panicum addisonii Nasli, 1898. Holotype, NY; fragment and photo of holotype, US.

NONYMs: Panicum coni))ionsianuin Ashe, 1898. Isot>pe, NY.

P. wihningtonense Ashe, 1900.

P. alahamense Ashe, 1900, not Trinius, 1854, Isotypes, NY, US.

P. owenae Bicknell, 1908. Holotype, NY; isot>Tes, NY, US.

P. commonsiannm snbsp. addisonii (Nash) Stone, 1911.

P. commonsiannm var. addisonii (Nash) Fernald, 1935.

P. mundum Fernald, 1936. Isotypes, MO, NY, US^
P. commonsiannm var. addisonii (Nash) Pohl, 1947.

P. columbianus Scrihn. var. comrnonsianum (Ashe) McNeill & Dore, Naturaliste Canad. 103:

562. 1976.

Dichantliclium commonsiannm (Ashe) Freckniann, Phytolo^na 39: 271. 1978.

Culms tending to be much-branched with short, narrow, ratlier stiff, lanceo-

late or acuminate blades. Culms and sheaths strigose-pubescent, occasionally

with a few short hairs intermixed. Blades of culm leaves usually glabrous on

both surfaces, infrequently with a few soft hairs or a few long stiff hairs. Spikelets

pubescent, elliptic or obovate, broadly rounded at the apex, 1.5-2.5 mm long.

HABITAT AND iHSTHiHUTioN. Most frcqucut ou the Atlantic Coastal Plain,

Connecticut and New York to Georgia and northern Florida but occasional at

widely scattered localities throughout the eastern and midwestern states, ranging

wf^wfw/iiivl i-M Minnp<;nf:i Tr^vvii DlclnhfiTnn and Texas and northern Mexico.

22. D. consanguineum (Kunth) Gould & Clark, comb. uov. tyvk: Florida, no

specific locality indicated.

BAsioNYM: Panicum consanguineum Kunth, Rev. Gram. 1: 36. 1829. Based on P. villosum

Elliott, Bot S.C. & Ga. 1: 124. 1816.

synonyms: Panicum villosum Elliott, not Lamarck, 1791. Fragment and photo of holotype,

US.
P. commutatum Schultes var. consanguineum (Kunth) Beal, 1896.

P. georgianum Ashe, 1898. Ilolotype, US.

P. dcamii Hitchcock & Chase, 1929. Holotype, US.

Culms 20-60 cm tall, with bearded nodes and densely aseending-villous inter-

nodes. Sheaths villous. Ligules absent or short, not over 1 mm long. Blades of

midcuhn leaves 7-11 cm long, 5-8 mm broad, villous on both surfaces, usually
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involute at tlie narrow apex, tapering slightly to the base. Blades of secondarij

branches short, flat and narrow. Panicles 4-8 em long, often contracted and
appearing "compact." Spikelets pnberulent, 2.5-2.8 mm long, narrowly elliptic-

obov^ate, rounded at the apex. First glunie about Va as long as the spikelet.

HABITAT AND DisTiUBUTiON. In dry or moist sandy soils of open or cut-over

woodlands. Occasional, Virginia, North Carolina, Indiana, Tennessee, Georgia,

Florida, Louisiana, and Texas.

This species appears closely related to the two varieties of D. ovale and all

lui\e bearded nodes and appressed-strigose or appressed-villous internodes and
sheatlis.

23. D. aciculare (Desvaux ex Poiret) Gould & Clark, comb. nov. type: "Habi-

tat in India orientale." Ilolotype in P (not seen); fragment and photo of

holotype, US. Hitchcock & Chase (1910) stated that the type collection

"is witliout doubt from the southeastern United States."

BAsioxYM: Patii(ttj)i acicuhrc Desvaux ex Poiret in Lamarck, Encycl. Suppl. 4: 274. (July)
1816. Fragment and photo of holotype, US.

synonyms; Fanicum angustifolium Elliott, (Dee.) 181(5. Ilolotype, US.
P. sctaccum Muhlenberg, 1817.

P, subuuiflontni Bosc ex Sprengel, 1825.
P. nitidum Lamarek var. angustifolium (Elliott) A. (way, 1835.

P. redivivutn Trinins ex Steudel, 1841.

P. curtlsii Steudel, 1854.

P. ncuranthum Grisebaeh, 1866. Ilolotype, NY.
P. ncuranthum Grisebaeh var. ramosum Grisebaeh, 1866. Isotypcs, MO, NY.
P. ncmopanthum Ashe, 1898. Iso]ectot>'pe, US.
P. arcnicohun Ashe, 1898. Lectotype, US; isoleetotypes, NY.
P. ovinum Seribner & Smith, 1899. Holotype, US.
P. dclawarense Ashe, 1900. Isotype, US,
P. pungcns Muhlenberg ex Seribner & Merrill, 1900, not Poiret, 1816.
P. filiramcum Asho, 1900. Isotype, US.
P. arenicohidcs Ashe, 1900. Fragment and plioto of holotype, US.
P. orthophyllum Ashe, 1900. Fragment and photo of isotype (?), US.
Fanicum fusiformc Hitehcoek, 1909.

Chasca anguslifolia (Elliott) Nieuwland, 1911.

P. hcnncttcnsc \V. \\ Brown, 1942.

P. pinctontm Swallen, 1942. Ilolotxpe, US.
Dichanthclium angustifolium (Elliott) Gould, Brittonia 26; 59. 1974.

Phifits with a basal rosette of thiek, broad, short blades. Culms usually stiffly

ert'ct, 25-75 cm tall, glabrous or moderately pul)escent or pilose but the nodes

not truly beardi^d, in age often branching freely above, producing fascicles of

reduced leaves and panicles, the leaves narrow, often involute. Sheaths glabrous,

pu])escent or pilose, occasionally with long, papillate liairs. Ligule usually

a fringe of hairs 1 nnn or less long. Blades of midcuhn leaves firm or stiff, nar-

rowly lanceolate, usually acuminate, glabrous or hairy, mostly 6-15 (-20) cm long

and 2-6 (-8) mm broad, sometimes becoming tightly involute. Panicles open or

tightly contracted, mostly 4-9 cm long. Spikelets elliptic-ovate to obpyriform

or fusiform, glabrous or puberulent, 1.9-3.6 mm long. First glunie usually V4-V3

(-Vir) as long as the spikelet.

HAiurAT AND nis'i'HniU'rioN. Frequ(»nt on dry sandy soil of open woods and
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cut-over forestlands. Atlantic Coastal Plain from Massachusetts and New York

to Florida and central Texas, occasional eastward to Indiana, Missouri, and

Arkansas; also south through the Antilles, Mexico and Central America to

northern South America.

A statistical analysis of morphological variation patterns in populations herein

referred to D. consanguineum, D, ovale, D. sahulorum, and D. aciciiJare (Allred

& Gould, 1978) shows that within geographic regions these taxa comprise rather

well defined groups. \Mien variation patterns from several regions are super-

imposed, however, the boundaries l)etween groups break down and a continuum

of attribute variation is approached. The recognition of only four species and

six varieties in this complex to which almost 50 species names have been applied

admittedly is somewhat arbitrary and certainly not entirely satisfactory. This

treatment, however, is believed to be the best disposition of the populations in-

volved on the basis of available data.

24. D. dichotomum (L.) Gould, Brittonia 26: 59. 1974. tyi>e: "Habitat in

Virginia," Clayton 458, Fragment and photo of liolotype, US.

BAsioNYM: Panicum dichotomum L., Sp. Pi. 58. 1753.

Culnis slender, 15-80(-100) cm tall, becoming much-branched and "bushy"

in age (autumnal x)hase), the internodes glabrous (the lowermost rarely pul)eru-

lent), the nodes glabrous or l)earded with long spreading hairs. Sheaths gla-

brous on the back, ciliate or pubescent with soft hairs on the margins. Ligules

absent or a ring of short hairs not over 1 mm long. Panicles mostly 2-8 (-10) cm

long, the late-formed, lateral panicles much-reduced and few-flowered; axis and

branches glabrous. Spikelets oblong or obosate, puberulent or glal)rous, L2-2.9

mm long, those of the primary panicles usually on long pedicels.

Key to the varieties

a. Blades of the lower culm leaves short or long, usually more than 4 mm broad when
as much as 7 cm long.

b. Ligules 1-1.8 nun long; spikelets 1.3-1.5 mm long; sheaths and lower blades, at

least some, sparsely pilose with spreading hairs; lower culm blades 1-3 em long

__- —. See 26D. D. acuminatum var. impficatum

bb. Ligules 0.5 mm or less long; spikelets 1.1-2.9 mm long; sheaths and lower culm

blades glabrous or rarely i^ilose with spreading hairs; lower culm blades short

or long.

c. Lower culm blades conunonly more than 5 cui long or more than 4.5 mm
broad; spikelets 1.5-2.4 nun long; plants widespread in eastern United

States, in well-drained woodland sites ____ 24A. D. dichotomum var. dichotomum
ec. Lower culm blades usually not more than 5 cm long and 4.5 (rarely 6) mm

broad (but leaves of the basal rosette often much longer); spikelets 1.1-1.6

nun long; plants of moist seeps and acid bogs.

d. Margins of blades thin, green; spikelets glabrous or sparsely puberu-

lent 24B. D. dichotomum var. ensifolium

dd. Margins of blades with a cartilaginous, usually whitish border; spike-

lets puberulent 24C. D. dichotomum var. tcnue

aa. Blades of the lower culm leaves, at least some, 6-15 em long but only 2-4 mm broad.

e. Spikelets puberulent, 1.9-2 mm long; blades often 12-15 cm long

_ See 23. D. acicuhre

ee. Spikelets glabrous or pubescent, 1.2-1.5 nun long; blades to 6, occasionally to

8, cm long.
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f Spikclcts glahioiis, 1.2-1.5 nun long; blades glabrous

— 24D. D, dichotoimim var. glabrifolium

ii. Spikclcts pubescent, ( 1.2-)1.3-L4 nun long; blades with a few long, stiff

hairs on the margins towards the base - 24E. D. dichotomum var. breve

24A. D, dichotomum (L.) Gould var. di<ho(oinum.

SYNONYMS; Panicum nitidum Lamarck, 1791.

F. Iicterophtjlltwi Muhlenberg, 1793.

P. rxodiflorum Lamarck, 1798. Fragment and photo ot holot\pe, US.
P. })arh\d(itum Michaux, 1803. Fragment of lectotype, US.

P. microcarpon Muhlenberg ex Elliott, 1816.

P. augustifoUiitii LeConte ex Torrey, 1818, not Elliott, 1816.

P. tremulum Sprengel, 1821. Fragment and photo of lectul>"pe, US.
P. nitidum var. barbatum Torrey, 1824.

P. nitidum var. ramtdosum Torrey, 1824.

P. dumus Desvaux, 1831.

P. dicliotomum var. nitidum (Lamarck) Wood, 1861.

P. dichotomum var. barbulatum (Michaux) Wood, 1861.

P. dichotomum var. nodiflorum (Lamarck) Grisebach, 1866,

P. nudicaule Vasey, 1889. Leetotype, US; isolectotype, NY, TAES.
P. dichotomum var. divaricatum Vasey, 1889, Leetotype, US.
P. dichotomum var. viridc Vasey, 1889. Lectotypo, US.
P. nitidum var. pauciflorum Britton, 1889. Ilolotype, US.

P. nitidum var. viridc (Vasey) Britton, 1889.

P. pidu'scens Lamarck var. barbulatum (Michaux) Britton, 1889.

P. dicliotomum var. commune S. Watson & Coulter, 1890.

P. ramidosum Michaux ex Nash var. viride (Vasey) Porter, 1893.

P. sphagnlcola Nash, 1895. Holotype, NY; isotypes, MO, NY, TAES, US.

P. nitidum var. barbulatum (Michaux) Chapman, 1897.

P. annulum Ashe, 1898, not A. Rich., 1851. Leetotype, US.
P. hicidum Ashe, 1898. Leetotype, US; isohxtotype, NY.
P. maculaium Ashe, 1898, not Aublet, 1775.

P. mattamuskcctcn^c Ashe, 1898. Isoleetotypcs, NY, US.
P. roanokcnsc Ashe, 1898.

P. clutei Nash, 1899. Isotypes, NY, US.
F. ruifivaginum Ashe, 1900.

P. taxodiorum Ashe, 1900. Holotype, NY; isotvpe, MO.
P. flcxuosum Muhlenberg ex Scribncr & Merrill, 1900, not Ret/ius, 1791. Holotype, US.
P. multiramcum Scribner, 1900. Isotype, MO.
P. hogucanum Ashe, 1900.

P. yadkimnse Ashe, 1900. Isolectotype, US.

P, subbarbulatuni Scribner & Merrill, 1901,

P. grat>ff Holotype, US.

P. cacrulcsccns Hackcl ex Hitchcock, 1909. Isotype, NY.
Chasca dichotoma (L, ) Nieuwland, 1911.

Pa7iir\im nmttamuskcetense var. clutei ( Nash) Fernald, 1937.

P. hicidum var. opacum Feniald, 1937. Syntypes, MO, NY, US.

P. annulum var. glabrcsccns Gleason, 1952. Holotype, US.

Ciiluis slender, 20-80 (-110) cm tall, with glabrous internode.s and glabrous

or boarded nodes. Shealhs glabrous on the back, infrequently the lowermost

ones velvety-pilose. Blades of tlie main culm leaves 4-12(-15) cm long, 3-10

(-13) nun broad, thin, usually glabrous on both surfaces but occasionally pilose,

often sparsely ciliate on the margins near the ba.se. Leaves of fascicled secondary

]:)ranches with narrow, flat or inxolute blades, commonly 3-7 cm long as in P.

(licfiotoinuni var. tome, the blades occasitnially with thick whitisli margins.

Fanwles well-exserted, open, with the branches, ])ranchlets, and pedicels tending

to be spreading, tbe spikelets never appearing secund on tlie branches; late-



1978] GOULD & CLARK—DIC 11AM'HELIUM 1119

fonned panicles greatly reduced, few-flowered. Spikclets elliptic or obovute,

1.5-2.9 mm long, glabrous or occasionally puberulent. First glume ca. Vs as long

as the spikelet.

iiABiTAT AND DiSTiUHUTioN. In moist, saudy soil, usually in shaded, woodland

habitats. Throughout eastern Nortli America from Ontario, New Brunswick,

Nova Scotia, Maine, and Michigan south to Florida, Missouri, Texas, and eastern

Mexico.

24B. D. didiotomum (L.) Gould var. ensifolium (Baldwin) Gould & Clark,

comb. nov. type: Georgia, Baldwin. Fragment and photo of holotype, US.

uASiONYM: Paniciim ensifolium Baldwin ex Elliott, But. S.C. & Ga. 1: 126. 1816,

SYNONYMS: Panicum chamaelonche Trinhis, 1826. Fragment of holotype, US.

P. nitidnm Lamarck var. ensifolitim (Baldwin) Vascy, 1889.

P. flavovircns Nash, 1899, Isotype, NY.

P. ramulosum Michaux ex Nash, 1889. Fragment and photo ot holot>'pc, US.

P. nitidum var. minus Vasey, 1892. Holotype, US; isotype, MO.
P. haldwinii Nuttall ex Kearney, 1897. Holotype, US.

P. hrittoni Nash, 1897. Syntypes, NY, US.

P. cuthhertii Ashe. 1898.

P. ghhrissimuni Ashe, 1898. Lectotypc, US; isotypcs, NY, US.

P. sliallottc Ashe, 1900.

P. parvipanictdatnm Ashe, 1900. Isolectotype, US.

P. vcruale Hitchcock & Chase, 1910. Holotype, US.

Dichanthdium ensifolium (Baldwin) Gonld, Brillom*a 26: 59. 1974.

Cxdras glabrous, 15—45 cm tall. Sheaths glal)rous or

minutely fringed on the margins. Ligide 0.5 mm or less long. Blades thin, short,

sjireading, often reflexed, glabrous or puberulent towards the tip. Panicles 2-6

cm long, the short, spreading branches with few spikelets. Spikelets broadly

oblong or obovate, puberulent or glabrous, 1.1-1.5 mm long.

In wet seeps, marshy areas and acid soils ofAND DISTRIBUTION

J

reported for Arkansas.

24C. D. dichotomum var. tenue (Muhl.) Gould & Clark, comb, et stat, nov.

type: No. 192 in the Muhlenberg Herb., PIl. Fragment and photo of

lectotype, US.

hasionym: Panicum tenue Muhlenberg, Descr. Gram. 118. 1817.

synonyms: Paniciim deusfum BrickcU & Enslin ex Muhlenberg, 1817, not Thunberg, 1794.

Fragment and photo of holotype, US.

P. liton Schultes, 1824.

P. uuciphyllum Trinius, 1826. Holotype, US.

P. macrum Kunth, 1829.

P. alhomarginatum Nash, 1897. Holotype, NY; isotypes, MO, NY, US.

P. trifolium Nash, 1899. Holotype, NY; isotype, US.

P. parvtdum Muhlenberg ex Seribner & Merrill, 1900, not Trinius, 1834.

P. gracilicaule Nash, 1903, not Rcndle, 1899. Fragment and photo of holotype, US.

P. concinnius Hitchcock & Chase, 1910.

Culnw typically delicate, 15^5 cm tall, glabrous or appressed-piibcsccnt or

pilose. Ligules minute, not over 0.5 mm long. Blades ascending or spreading,

2-5 cm long, 2-4 mm broad, usually rather thick, with tliickened, whitish borders

in "alhomarginatum" types. Spikelets puberulent, elliptic, 1.3-1.6 mm long.
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HAIUTAT AND ))iSTiUHUTioN. In iicicl soils of l)<)gs, wet scep and marshy area.

Coastal Plain, Maryland to Georgia and Florida, and west to Texas; also in

Mexico.

Altliougli most plants with the general characteristics of D. dichotomum var.

tenuc conform to the characterization of the species as presented above, occasion-

ally the basal blades and lower culm leaves are unusually large, sometimes as

much as 10 cm long and 10 lum broad.

24D. D. diVhotomum (L.) Could var. glabrifolium (Nash) Could & Clark,

com]), et stat. iiov. typk: Florida, in "flatwoods" at Tampa, Nash 2415a.
llolotype, NY.

iiAsioNYM: Pdiiinim fihihrifolium \asli, null. Toncy Dot. Club 24: 196. 1S97. Fragment
and photo of lioI{)t>i)e, US.

rJants tufted, 15-50 cm tall, hhiles firm, 4-12 cm long, 2-4 nun broad.
Panicles open, 4-9 cm long. SpikcJcts 1.2-1.4 mm long, broadly obovate, gla-

brous, 1.2-1.4 mm long.

HABITAT AND DisTiuuLmoN. Infrequent in low, moist, sandy woods. Southern
Florida (Polk and Hillsborough counties and south).

24E. D, dichotomum (L.) Could var. breve (Hitchcock & Chase) Could &
Clark, comb, et stat. nov. type: Florida, Jensen, Hitchcock 734. Holotvpe
US.

HAsioNYM: Panirum hreve Hitchcock & Cha.sc, Contr. U.S. Natl. Ilcih. 15: 27. 1910.

Phmfs low, tufted, ,5-20 cm tall. Culms wiry, glabrous or appressed-pubescent
below. SJwaths ciliate on the margins, glabrous on the back. Lifiule a ring of
hairs ca. 0.3 mm long. Blades firm, 3-6 (-8) cm long, ca. 1.5 mm broad, strongly
involute and more or less falcate, with a few long, stiff hairs on the margins
towards the base. Panicles short-exscrted, 1.5-4 cm long, loosely flowered.
Spikelets broadly obovate, puberulent, 1.3-1.4 mm long.

HABITAT AND DisTiUHUTioN. In low, luoist, piuc aud scrub hardwood woods.
Southern Florida (Polk Co. and .south).

25. D. borealc (Nash) Freckmann, Phytologia 39: 269. 1978. type: New York,
Creen Co., Cairo, G. V. Nash in 1893. Holot>^e, NY; isotype, NY.

nAsioNYM: Panirtim hnrcoJe Nash, Bull. Toricy Bol. C:lub 22: 421. 1895.
sYNO.N'YM.s: Puiiicitiii horcale var. michigaticmfc Fanvcll, 1940. Holotjpc US
P. bickucllii Na.sh, 1897. Isoloctotyin', US.
P. caJUphtjUum Ashe, 1898. Lectotvpe, US; i,solcctot\pe, NY.
P. hushii Nash, 1899.

P. hichii'JIii var. hushii (Nash) Farwcll, 1921.

Cuhiis .slender, stiffly erect, glabrous or the lowermost nodes puberulent,

mostly 25-60 cm tall but plants frequently flowering when only 10-15 cm tall,

little-branched above the base, the secondary branches when present with rela-

tively large leaves and broad blades. Sheatlis glabrous or the lowermost finely
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pilose, usually ciliate with soft hairs on the jiiargins, and often with tufts of soft

hair on either side just below the ligular region. L/gu/e absent or a ring of short

hairs not over 1 mm long. Blades tending to be glabrous, thin, broad and ereet,

mostly 6-14 cm long and 6-13 mm broad, the lower blades when long usually

broadest at the middle and narrowing to a cordate or subcordate base. Blade

ha.se typically ciliate with few, long papilla-based hairs, the hairs occasionally

present to above the middle. Panicles open, few-flowered 5-8(-9) cm long, the

main panicle axis and branches glabrous. Spikelets glabrous or pubescent, elliptic

or slightly elliptic-obovate, 2.0-2. .S mm long, the tips of the second glume and

lemma of the lower floret typically pointed. First glume broad, V^-Va as long as

the .spikelet.

ii/VBiTAT AXD DiSTiUBUTiox. lu woodlauds aud on open grassy slopes, ustially

in moist .soil. Newfoundland, Quebec, aud Ontario, south to North Carolina,

Indiana, Michigan, and Minnesota.

Dichanthelium horeale appears to be close to and possibly intergradiug with

D. dichotomum var. diehotomum and D. commutatum. Perhaps most typical

of the species are plants with stiffly erect culms .30^5 cm tall and short, broad,

stiffly erect blades. Included in the taxon, however, are relatively tall, slender

plants with low internodes and long, broad, loosely erect-spreading blades that

approach D. dichotomum var. dichotomum in general aspect but do not develop

fascicles of reduced branchlets. These plants have for the most part been referred

to Panicu7n hickneUii Nash and P. caWphyllum Ashe. D. horeale is little-

branched at the upper nodes and does not develop fascicles of reduced leaves

and inflorescences as in D. dichotomum.

26. D. acuminatum (Swartz) Gould & Clark, comb. nov. tyi-e: Jamaica,

Swartz. Fragment and photo of holotype, US.

BASioNYM: Panicum animinatum Swartz, Prodr. Vt-j?. Ind. Occ. 25. 1788.

Plants with a well-developed rosette of broad, short basal leaves. Culms

15_70(-80) cm tall, usually becoming much-branched in age and commonly

forming mats or pads of reduced branches and small, few-flowered panicles,

the nodes and internodes glabrous or more commonly liairy. Ligular hairs

well-developed, mostly 2-5 mm long but as short as 1 mm long in var. implicatum.

Leaves glabrous to variously hairy. Panicles open or somewhat contracted, 2-12

cm long. Spikelets ovate, elliptic or slightly obovate, glabrous or more commonly

pubescent, 0.8-2.7 mm long. First glume broad, rounded or abruptly pointed,

Vr.-Mi as long as the .spikelet.

In the following treatment, the populations referred to D. acuminatum are

grouped into eight varieties. Listed as synonjnis of the varietal names are a

total of 46 names, many of which have been treated variously as species or

varieties. It may be that the taxa retained as varieties do not adequately delimit

the recognizable populations of this extremely widely distributed and morpho-

logically variable species. The present treatment, however, pro\'ides a basis for
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26A. 26B.

26G. 26H.

4/^
^"'''"'^ '^" ^^^' ^' ^''''"'"""^'" ^'»'- (lirhotonuiw. 2JH. D. (Hcholomuni \ar. cnsijoUum.

-4C. D. dichotomum \ar. taiue. 24D. D. (hchotomum \'ar. glahrijoJium. 24E. D. dichotomum
viir. /;rf't;c'. 25. D. horcale. 26A. D. actnniuatmii var. aruwituiliim. 26B. D. acuminatum
var. viUo.sum. 2fiC. D. acummatum

. thurotvii. 26D. D. actiminaium var. impJicatum.
-ibb. D. acuminatum var. wrightianum. 26F. D. aruminaium \iir. densiflorum, 26C. D
acuminatum var. longiligulatum. 26C. D. acuminatum var. Undhcimcrl

comparatixe treatments of populations segregated mainly on the basis of spikelet
size and type of indument.

a.

Key to the varieties

Culms pubescent or hairy; sheaths of eulrn leaves, at least the lower ones, puberulent,
pubescent, hirsute or villous on the back.
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b. Sheaths with soft, spreading or reflexed hairs 2-5 mm long; si)ikelets 1.8-2.7 mm
long _ 26B. D. acuminatum van villosum

bb. Sheath hairs stiff or soft, ascending or erect-appressed, usually less than 2 mm
long; spikelets 0.8-2.5 mm long,

c. Spikelets 1.6-2.5 mm long.

d. Culms not robust, mostly 15-60 cm tall; panicles broad, open, rarely

over 8 cm long 26A. D. acuminatum var. acuminatum
dd. Cuhns robust, mostly 50-70 cm or more tall; panicle commonly narrow

and somewhat contracted, 9-12 cm long

..... - 26C. D. acuminatum var. thtirowii

cc. Spikelets 0.8-1.5 long.

e, Spikelets 1.2-1.5 mm long 26D. D. acuminatum var. implicatum

ee. Spikelets 0.8-1.1 mm long __ 26E. D. acuminatum var. wriglitianum

aa. Cuhns glabrous or the lower portions slightly hairy; sheaths glabrous or the lower-

most sheaths sparsely pilose or pubenilent on the back,

f. Spikelets 1.4-1.8 mm long.

g. Panicle narrow, %-% as broad as long, commonly 8-12 cm long

__ _„. 26F. D. acuminatum var. densiflorum

gg. Panicle broad, % to nearly as broad as long, coimnonly 5-8 cm long _.

26G. D. acuminatum var. lindheimcri

ff. Spikelets 1.1-1.3 mm long 2611. D. acuminatum var. longiUguhitum

26A. D. acuminatum (Swartz) Could & Clark var. acuminatum.

SYNOXVMS: Panicum lanuginosum Elliott, 1816. Fragment and i^hoto of holot>'pe, US.

P. nitidum Lamarck var. ciliatum Torrey, 1824.

P. dichotomum (L.) var. fasciculatum Torrey, 1824.

P. nitidum var. pilosum Torrey, 1824.

P. dichotomum var. pubcscens Munro ex Bcntham, 1857.

P. dichotomum var. lanuginosum (Elliott) Wood, 186L
P. thcrmale Bolander, 1862. Isotypes, MO.
P. tennesseeme Ashe, 1898. Fragment and photo of holotype, US.

P. huachucae Ashe, 1898. Lectotype, US.

P. scoparioidcs Ashe, 1898. Lcctotype, US; isolectotypes, NY.

P. occidentale Scribner, 1899. Isotype, MO.
P. orangense Ashe, 1899.

R ciliosum Nash, 1899. Holotype, NY; isotype, US.

P. suhvillosum Ashe, 1900. Fragment and photo of holotype, US.

P. unciphijllum Trinius f. pilosum Scribner 6l Merrill, 1901.

P. unciphijllum f. pros-tratum Scribner & Merrill, 1901, not P. prostratum Lamarck.

P. shastcnse Scribner & Merrill, 1901.

P. chnjsopsidifolium Nash, 1903. Isotype, NY.

P. comophxjUum Nash, 1903. Holotype, NY.

P. lanuginosum var. huachucae (Ashe) Hitchcock, 1906.

P. huachucae var. silvicola Hitchcock ik Crhase, 1908. Holotype, US.

P. pacificum Hitchcock & Chase, 1910. Isotype, NY.

P. languidum Hitchcock & Chase, 1910.

P. huachucae var. fasciculatum (Torrey) Hubbard, 1912.

P. lindheimcri Nash var. fasciculatum (Torrey) Fernald, 1921.

P. lindheimcri var. septentrionale Fernald, 1921.

P. lindheimcri var. tennesseense (Ashe) Farwell, 1928.

P. lanuginosum var. septentrionale (Fernald) Fernald, 1934.

P. lanuginos-um var. fasciculatum (Torrey) Fernald, 1934.

P. villosissimum Nash var. scoparioidcs (Ashe) Fernald, 1934.

P. hrodiei St. John, 1937.

P. lassenianum Schmoll, 1939.

P. ferventicola Schmoll, 1939. Isotype, NY.

P. ferventicola var. papillosum Schmoll, 1939. Isot>i>e, NY.

P. ferventicola var. sericcum Schmoll, 1939. Isotype, NY.

P. benneri Fernald, 1944. IIolotype(?), US.

P. glutinoscahrum Fernald, 1947.
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r. lanuginosiun var. tvnncssccnsc (Aslie) Gleason, 1952.

Dichanthclium lanuginosinn (Elliott) Could, Brittoniu 20: 60. 1974.

D. lantiginosum var. fasciailatum (Torrey) Spellcnbcrg, Madrono 23: 145. 1975.

D. hutiginosuw var. scriceuni (Schinoll) Spdienlu'rg, Madrono 23: 150. 1975.

D, lanuginoMini var, thernuile (Bolander) Sp(*llcnl)erg, Madrono 23:151. 1975.

Culms usually in large clumps, 15-60 cm fall, usually densely villous below

with long, soft hairs, these often minutely papillate. Leaves variously pubescent

to nearly glabrous, the hairs soft or coarse, usually long. SheatJis shorter than

the infernodes, solt-villous or puberulent on the back, ciliate on the margins.

Ligules well developed with hairs mostly 2^ nun long. Blades thickened as in

var. implicatum but not stiff, mostly 5-10 cm long and 5-10(-12) mm broad, the

adaxial surface usually with long hairs or short and long soft hairs intermixed, the

abaxial surface densely, velvety-pubescent to nearly glabrous. Panicles 5-8 cm
long, loosely-flowered, commonly pubescent on the main axis and lower branches.

Spikclets pubescent, elliptic-obovate, 1.6-2.5 mm long. First glunie about as

broad as long, M* as long as the spikt^let, broadly pointed to somewhat rounded

at the apex.

HABITAT AN!) DISTRIBUTION. In a widc Variety of habitats, mostly in moist,

sandy soil of woodlands and woods borders. \\'idespread throughout North

America from Quebec and British Columbia to Florida, California and eastern

Mexico; also in Central America, the Antilh^s, and northern South America, and

ad\entive in the Hawaiian Islands.

In the present interpretation, D. acnmmatuui \'ar. acuminutum is arbitrarily

separated from D. acumimilum var. implicatum on the basis of spikelet size

(1.6-2.5 vs. 1.2-1.5). The culms and leaves of var. implicatum do tend to be

smaller than those of var. acumimilum but no satisfactory separation can be

made on this basis.

Lek)ng (1965) followed Chase in Hitchcock (1951) in recognizing Panicum
scoparioides as a distinct species and treated P. 1)cniieri^ P, shastense, and P.

villosissimum var. scoparioides as synonyms. The characteristics upon which

the scoparioides taxou is based do not appear sufficiently distinctive* nor con-

sistent to warrant taxonomic recognition. Lelong had d(mbts as to the validity

of P. scoparioides as a species and stated (Lelong, 1965; 195),

. . . lliat this "rare species'* is merely another resviltin^ \ariant from sporadic hybridization

l)ctvveen P. scrihucriamtm and western forms of I\ lanuginosum (such as Heller 12452 identi-

fied as P. pacifintm} . Until it ean l^e ascertained that P. shastense is indeed a rare hybrid, it

should prol)aI)Iy he regarded as a synonym of P. scoparioides. The surprisingly great sim-

ihnil\ between western and eastern Lamiginosa has already been noted.

26B. D. acuminatum (Swartz) Gould & Clark var. villosum (A. Gray) Gould
& Clark, comb. nov. type: New York, Ontario Co., SartweU?

hasioxym: Panicum nitidum Lamarek var. villosum A. Cray, N. Amer. Cram. & Cyp. 2: 111.

1835.

sYxovYMs: Panicum fectitm Willd. ex Sprengel, 1825.

P. (liehotomum L. var. villositm (A. Cray) Vasey, 1889. Lectotype, US.

P. nitidum \ar. ])u})escens Seribner, 1893. Isotyp(*s( ?), NY.

P. laxiflorum l.amarcV var. pu1)eseens Chapman, 1893, not Vasey, 1892. Lectotype, US.

P. villosissimum Xash, 1890. llt)lot\pe, NY; isot>T^es, NY, US.
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P. atlanticum Nash, 1897. Ilolotype, NY; isotypr, US.

jP. hacmacarpon Ashe, 1898. Lectotypc, NY; isolectotypc, US.

F. pscudopuhescens Nash, 1899. Hol()typr(?), NY.
P. cahooniamim Ashe, 1899. Isotypes, NY.
P. xanthospcrmnm Scribner & Mohr, 1901. Holotxpe, US.

P. praecocius Hitchcock & Chase, 1906. Holotype, US; isotype, NY,
JP. olivaceum Hitchcock & Chase, 1910.

P. villosissimum var. pseudopnbcscens Fcrnald, 1934.

P. enchlamydcum Sliinners, 1944. Isotype, US.

DUhanthelituti lanuginosum (Ehiott) Could var. villosissimum (Nash) Could, Brittonia 26:

60. 1974.

Panicum Janu^inosum var. praecocius ( llitclicock & Chase) McNeill & Dore, Naturaliste

Canad. 103. 1976.

Dichanthelium villosissimttm ( Nash) I'reckmann, Phytologia 39: 270. 1978.

D. viUossinium (Nash) Freckinann var. praecocius (Hitchcock & Chase) Frcckmann, Phyto-

logia 39: 270. 1978.

Plants mostly 20-60 cm tall. Culm nodes bearded with long, soft, spreading

hairs. Sheath villous with papilla-bascd hairs, 2-5 mm long, these spreading or

reflexed on at least some sheaths. LiguJcs usually with hairs 3-5 mm long,

occasionally some of the lateral hairs 1 mm or less long. Blades 6-10 cm long

and 5-10 mm broad, usually pilose on both surfaces, the adaxial surface with

hairs 2-4 mm long. Spikclets pubernlent, elliptic, 1.8-2.7 mm long.

HABITAT AND DiSTRiBU ITON. Woods and woods borders, brushy or recently

cleared pastures, usually in sandy soil. Throughout the eastern half of the United

States, Connecticut and New York south to Florida and west to Minnesota,

Nebraska, Kansas, Texas, and California; also eastern Mexico.

Plants in the northern part of the range with relatively small spikelets (1.8-2.4

mm long) and leaf surfaces tending to be papillate-strigose rather than villous

have commonly been referred to Panicum praecocius Hitchcock & Chase.

Gray, in proposing the name Panicum nilidum var. viUosum, listed in syn-

onymy "F. puhescens Lam'k. Enc. Meth. IV. p. 748? Muhl. Cram. p. 116?"

Hitchcock & Chase (1910) list Panicum puj}csccns Lamarck as a synonym of

P. scoparium Lamarck.

26C. D. acuminatum (Swartz) Could & Clark var. thurowii (Scribner &

Smith) Gould & Clark, comb, et stat. nov. typk: Texas, Waller Co., F. W.
Thurow 9, Holotype, US.

BASioNYM: Panicum iJiurowii Scrilmrr & Smith, U.S.D.A. Div. Agrost. Circ. 16: 5. 1899.

IIolot>'pe, US.

Ctdrm stout, 40-70(-80) cm tall, with well-spaced nodes, the nodes l^earded

with spreading hairs, usually witli a glabrous ring below. SJieatJis densely to

sparsely villous. Li<!^ule a dense ring of hairs 3-4 mm long. Blades 7-12 cm long,

6-10 mm broad, velvety-villous on the abaxial surface, the adaxial surface

more or less pilose. Panicles 9-11 cm long. Spikelets elliptic-obovate, pubescent,

1.8-2 mm long, rounded or broadly pomted at the apex. First ^ijume ver)^ short

and broad, ^r-M as long as the spikelet.

HABITAT AND DisnuBUTioN. In dry woods, woods borders and brushy pas-

tures. Occasional in Georgia, Alabama, Arkansas, Louisiana, and eastern Texas.
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26D. D. acuminatum (Swartz) Gould & Clark var. implicatum (Scribncr)

Gould & Clark, comb. nov. type: Maiue, Cape Elizabeth, F. Lanison-

Scribncr in 1895. Ilolotype, US; isotype, NY.

BASiONYAr: Fanicum implicatum Scribncr, U.S.D.A. Dtpl. Agr, Div. A^rost. Bull. 11: 43.

1898. Holotypc, US; isotype, NY,
synonyms: Fanicxun vclutinum Bosc, 1825, not Meyer, 1818.

P. leucothrix Nash, 1897. Holoty^^^ NY; isotypes, NY, TAES, US.

r. parvispintluvi Nash, 1897. Il()l<»tvpe, NY, fragment and photo of holotypc, US; isotypes,

NY.
P. viicrophyllum Ashe, 1898. Isolcctot>pcs, NY, US.
P. vieridionalc Ashe, 1898. Lectot>pc, US.

P. filiculme Ashe, 1898.

P. ctntifoUum Nash, 1899. Ilolotyi^e, NY.
P. earlei Nash, 1899. Holotypc, NY,
P. alhemarlensc Ashe, 1900. Lcctot>pc, US.
P. atiburne Ashe, 1900.

P. austro-rnontanum Ashe, 1900.

P. unciphyllum Triniiis var. implicatum (Scril)ner) Scriliner & Merrill, 1901.

P. uncipJujllum var. meridiomilc (Ashe) Scribncr & Merrill, 1901.

P. lindheimcri Nash var. implicatum subvar. mcriJionale (Ashe) Farwdl, 1928.

P. meridionale var, albcrmarlense (Ashe) Fernakl, 1931.

P. lanugiuosum Elliott var. implicatum (Scribncr) Fcrnald, 1934.

P. lanuginosum var. implicatum snbvar. ^meridionale (Ashe) Farwell, 1941.

Dicliauthclium meridionale (Ashe) Freckniann, Phytologia 39: 270. 1978.

CtiJms 10-60(-70) cm tall, pilose on the lower iiiternodes, the nodes puberu-

lent. ShealJu^^ at least the lower ones, puberulent or papillose-i3ilose. Ligules 1-5

mm long. Blades firm, strigose or pul)erulent to nearly glalirous on the surfaces,

often with a lew long hairs interspersed with the short ones, mostly 2-6 cm long

and 2-5 mm broad. Spikelcts puberulent, elliptic to subspherical, slightly

pointed, 1.2-1.5 nun long. First <^luttic broad, about V4 as long as the spikelet.

HABITAT AND DisTRmuTioN. In saudv woodhiuds and cleared woodland areas,

occasionally in low, marsliy, pine, cedar, and benilock forest. Nova Scotia, New
Brunswick, Quebec, Ontario, \hiine, New York, Michigan, W^isconsin, Minnesota,

North Dakota, Nebraska, and south to Florida and Texas; also in Cuba,

26E. D, acuminatum (Swartz) Could & Clark var. wrightianum (Scribncr)

Could & Clark, comb, ct stat. nov. tyi»k: Cuba, C. WrigJu 3463. Ilolotype,

US; isot)^e, MO.

BAsioNYM: Panicum wrightianum Scribncr, U.S.D.A. Div. Agrost. Bull. 11: 44. jig. 4. 1898.

synonyms: Fanicum atrictum Bosc ex Rocnier & Schnltt\s, 1817, not R. Br., 1810.

P. minutidum Desvaux, 1833, not Caudin, 1826.

P. deminutivum Peck, 1907. Ilolotype, NY; isotypes, US.

Culms slender, weak, usually deeunibent at the base, minutely puberulent

at least on the lower internodes, 15-40 (-50) em tall. Sheaths shorter than the

internodes, glabrous or puberulent on the back, ciliate on the margins and on

the sides of the collar. Blades usually puberulent to pilose on both surfaces.

Panicles open, 3-6 cm long, the minute spikelets long-pediceled. Spikelcts

puberulent, elliptic, pointed at the apex, ca. 1 mm long,

iiABrrAT AND DisTRiBUTiox, In moist, sandy or muddy swamps, swales, and
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boggy shorelines. Along the Coastal Plain, iNhissachusetts and New York to

Florida and west to Lonisiana and Texas.

26F. D. acuminatum (Swartz) Gould & Clark var. densiflorum (Rand &

Redlield) Gould & Clark, eomb. nov. tyi'e: Maine. Mt. Desert shore of

Ripples Pond, Rami in 1892.

uAsioNYM: Tunicum nitiduin Lamarck var. dcnsifloriDii Hand & Redfield, Fl. Mt. Desert 174.

1894.

SYNONYMS: Paniciim sprctum Schultcs, 1824.

P. eatoni Nash, 1898. Holotype, NY.
P. octonodtirn Smitli, 1899. Isotypes, NY, US.

P. paucipihim Nash, 1899. Holotype, NY; isotypes, NY, US.

P. nitidum var. octonodum (Smith) Scribner & Merrill, 1901.

Sheaths glal^rous on the baek or the lower ones occasionally sHghtly puberu-

lent, the margins usually ciliate abo\'e. Ligules usually 2-3 mm long. Blades of

cuhn leaves 7-10 cm long, 4-S mm broad, usually long-ciliate at the rounded

base. Panicle 7-12 cm long, Va-Vh as broad as long, relatively many-flowered.

Spikclets puberulent, elliptic, broadly pointed, 1.4-1.8 mm long. First glume

\^ery short.

HABITAT AND DISTRIBUTION. Usually lu moist, sandy soil. Occasional on tlie

Coastal Plain, Maine to northern Florida, Louisiana, and eastern Texas.

26G. D. acuminatum (Swartz) Gould & Clark var. lindheimeri (Nash) Gould

& Clark, comb. nov. type: Texas, Comal Co., New Braunfels, Limlheinier

565. Holotype, NY; isotypes, MO, NY.

BASiONYM: Panicum lindheimeri Nash, Bull. Torrey Bot. Club 24: 196. 1897.

SYNONYMS: Panicum funstuni Scribner & Merrill, 1901. Holotype, US.

P. lindheimeri var. typiciim Fernald, 1921.

P. tamtginosum Elliott var. lindheimeri (Xash) Fernald, 1934.

Divhanthclinm lindheimeri (Nash) Gould, Brittonia 26: 60. 1974.

D. laniiginostim var. lindheimeri (Nash) Freckmann, Phytologia 39: 270. 1978.

Culms slender, 30-70 (-90) cm tall, glabrous or the internodcs sparsely pilose,

soon "bushy-branched" at the nppcr nodes to produce fascicles of small in-

florescences. Sheaths glabrous on the back, glabrous or pilose on the margins.

Ligules dense, 2-5 mm long. Blades bright green, glabrous or essentially so,

3_9(_15) cm long and 3-11 mm broad. Panicles open, 4-7(-10) cm long. Spike-

lets pubernlent, elliptic or slightly obovate, 1-2 mm long.

HABITAT AND DISTRIBUTION. This grass Usually is in woodlands and along

woods borders, but also grows on open roadsides and in open pastures. Wide-

spread throughout eastern and central North America, from southern New Bruns-

wick, Ontario, and Manitoba southward, but absent or infrequent west of eastern

Iowa, Kansas, and Oklahoma; a few records from Oregon, California and north-

eastern Mexico. It is conunon throughout the eastern two-thirds of Texas.

26II. D. acuminatum (Swartz) Gould & Clark var. longiligulatum (Nash)

Gould & Clark, comb, ct stat. now tyi-e: Florida, Apalachicola, Vasetj,

1892. Holotype, NY.
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BAsioNYM: Tanicum longUigulatum Nash, Bull. Torrcy Bol. Clul) 26: 574. 1899.

Culms glabrous, usually stout, to 70 cm tall. SJieaths glabrous on the back,

often ciliate on the margins. LiguJes 2-3 nun long. Blades rather thick, glabrous

on the adaxial surface, puberulent on the abaxial surface, 4-8 cm long, 4-8 mm
broad. SpikcJets puberulent, elliptic, 1.1-1.3 mm long, rounded or broadly

pointed at the apex. First gjunie about Vt as long as the spikelet.

HAHiTAT AND DiSTiuiJU TioN. Coastal Plain, Pennsylvania and New Jersey to

Florida; also in Tennessee and eastern Texas.
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A SYSTEMATIC STUDY OF THE GENUS LASIACIS

(GRAMINEAE: PANICEAE )
^

' =*

Gerrit Davidse^

AUSIHACT

A systematic treatment of the tropical American grass genus Lasiacis is presented. The

gross morphology of Lasiacis is discussi^d. Lasiacis is panicoid in the form of its leaves, its

roots, and its seedhngs. Leaf anatomy was studied from cross-sections of blades and from

the epidermis. Lasiacis has a typically non-Kranz (C;*) panicoid anatomy. It possesses the

following major anatomical characteristics: three types of vascular bundles, angular secondary

vascular bundles, partially radiate chlorench\ina around the vascular bundles, differentiated

palisade and spongy chlorenchyma, double bundle sheaths around the primary vascular

bundles, single parenchyma sheaths around the primary vascular bundles, single parenchyma

sheaths 'around the secondary vascular bmidles, short cells of costal zones in long rows, dumb-

bell and nodular silica bodies, bicellular microhairs, and triangular to dome-shaped subsidiary

cells. The breeding system is predominantly inbreeding with a smaller amount of outbreeding.

All species tested are self-compatible. New chromosome counts of n — 18 and 2n — 36 are

reported for 101 collections representing 13 species and 8 varieties. Reported for the first time

are; L. anomala, L. divaricata var. divaricata, L. liarrisii, L. linearis, L. ouxaccnsis var. oaxa-

censis and \'ar. maxoni, L. pwcerrima, L. ruscifolia var. vclutina, L. sloanei, L. sorghoidea var.

sor^hoidca and var. patcntiflora, and L. standJcyi. Meiosis was completely regular. In the

taxonomic treatment, 23 taxa are recognized inchiding 16 species and 13 varieties. A key to

the species is provided. Synonymy, descriptions, discussions, distributicm, ecology, conunon

names, economic uses, and herbarium specimens are given for each species.

Lcmacis is a small neotropical grass genus of 16 species distribnted from the

southern tip of Florida and central Mexico south through the West Indies,

Central America, and in South America to southern Peru and northern Argen-

tina. Many species are rather striking in appearance because of their large, erect,

woody culms. However, an almost ecfual number of species have procumbent,

creeping, herbaceous culms. As striking arc the shiny, black mature spikelets.
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All species are of little or no economic importance.

Lasiacis was first delimited as a section of Panicum (Griscbach, 1S64). Ililch-

cock subsequently elevated the section to a genus (Hitchcock & Chase, 1910).
This was followed by a treatment of all species north of Colombia (Hitchcock,
1920). This revision has continued to form a solid basis for later work in Lasiacis.

Since Hitchcock's 1920 revision, published later in very similar form in NortJi

Americati Flora (Hitchcock, 1931), most systematic work with Lasiacis has
been limited to Regional floristic treatments, new species descriptions, and species

transfers. The most important of these contributions were made by Hitchcock
(1930, 1936), Parodi (1943), Swallen (1934, 1936, 1943, 1955a, 1955b, 1957),
and Davidse (1974, 1977). Davidse & Morton (1973) reported on fruit dispersal,

presenting evidence that the black spikelets arc an adaptation to bird dispersal.

Systems of grass classification at the tribe and subfamily level traditionall>'

relied largely on gross morphological features of the spikelets and inflorescences

during the early part of this ccntmy. In recent years classifications have in

addition been built on anatomical, cytological, physiological, and a wider array
of gross niorpliologieal characters. Significant in the use of such a wide array of

characters in constrncting a system of grass classification was the pioneer effort

of Avdulov (1931). He used size and base number of chromosomes, leaf

anatomy, size and position of first seedling leaves, type of starch grains, and the
type of nucleoli in nondividing cells to propose a new system of classification.

Important among the new systems of classification that have used these char-
acters are those of Prat (1960), Parodi (1961), and Stebbins & Crampton (1961).
Although differing in detail, these authors agreed in recogm"zing six .subfamilies

( Bambnsoideae, Ory/.oideae, Arundinoidea(>, Pooideae, Chloridoideae, and Pani-
coideae). These new systems are phylogenetic and undoubtedly reflect genetic
relationships much better than previous systems. 11ie broad outlines of this new
system seems rather stable at the present time.

There are many genera for which the new characters are not or only partially

known, and these genera are placed in tribes and subfamilies strictly on the basis
" spikclct and inflorescence structure. Lasiacis is such a genus. Lasiacis also

has never been monographed in its entirety, nor have any biosystematic studies

ever b(>en made. In the following pages a complete systematic study of the
genus is presented. A paper on hybridization will be published separately.

f

Methods an» Maiiiuals

This paper is based on studies in the herbarium, field, greenhouse, and
laboratory.

Since Lasiacis has been rather extensively collected, complete collections

were borrowed only from the major herbaria marked by an asterisk in the
following list. Collections in other herbaria were studied in situ or specialized

collections were borr()\\'ed. The herbaria are cited accordini: to IIolm<ncn &
fc>

^^' *^""">,

IJ

M, MO*, MY*, NY*, P, UB*, SCZ, THIN, UC*, US*, \'EN*, WIS. Voucher speci-

mens mentioned in this paper are deposited as ISC, and partial sets are also
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deposited at MO and US. The abbreviations preceding collection numbers stand

for the followinci collectors: D = Davidse, E = Erickson, P = Pohl.

Greenhouse Studies

Initially some difficulty was experienced in growing the various species in

the greenhouse, mainly because of o\'erwatering. The following procedure, with

several exceptions, gave quite satisfactory results. Caryopses were dehulled

(fertile lemma and palea removed), placed on blotters in petri dishes maintained

at about 30°C, and watered as needed with distilled water. Dehulling speeded

germination 10- to 20-fold. After the first or second leaf developed, seedlings

were transferred to small pots with an ec^ual mixture of peat moss and soil.

Moderate watering with fortnightly to monthly liquid fertilizer applications

encouraged normal growth.

Growth of the creeping species and L. procerrinm in the greenhouse was best

in a cool (ca. 21 ''C), plastic-enclosed hunu'dity chamber containing a peat

moss-soil mixture which allowed the stems to root at the nodes as they advanced.

Even with the erect species, leaf longevity was promoted by growing the plants

in humidity chambers.

In the greenhouse, flowering took place mostly from October through

January. Many of these comparatively large grasses seemed to require about a

year of vegetative growth before flow cring conunenced. However, several plants

of L. anonuda flowered less than six montlis from the date of germination.

Anatomical Studies

Collections were made both in the greenhouse and in the field. Greenhouse

material was used for most part for comparative studies of cross-sectional leaf

anatomy since those plants were grown under uniform conditions. Field collec-

tions were used only hi a few cases when no greenhouse plants of the species

were available. In each case, the first fully expanded blades of vegetative culms

were sampled. This tended to insure that leaves of comparable age were used.

However, this was probably not always strictly true since some plants were slow

growing and others fast growing, the leaf samples of the former, therefore,

being older.

Cross-sections of leaves about 0..5-1.0 cm wide were cut about V^ the distance

from the base of the leaf blade. These sections were fixed in FAA (Sass, 1958).

Dehydration was with tertiary-butanol and embedding was in Tissuemat

(62 C nip). Secticms were cut at 10-15 fxm with "diSPo" disposable knives. Much

tearing of tissues was experienced, probably due to the silica bodies in the

epidermis. Soaking the embedded material for 24 hours in a softening solution

(Pohl, 1965) alleviated the problem somewhat. Sections were stained with

safranin-fast green and mounted in Piccolyte.

Epidermal features were studied from paradermally cut sections processed

in the same manner as cross-sections. In addition, some observations were made

from leaves cleared according to the method of Shobe & Lersten (1967) and

stained with chlorozal black E according to the schedule given by Lersten &

Pohl (1969).
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Cytolocical Studiks

lioth iiiciotic and mitotic cliiomosomcs were studied. For meiotic material
collected in tJie field, young inflorescences were fixed and stored in Newcomer's
(1953) solution. Anthers were dissected from the sj^ikelets and squashed in

propiocarniine stain. Observations were made from fresh preparations and were
documented either by drawings made with the aid of a Zeiss drawing apparatus
or pliolomicrographs. Subsequently, voucher shdes were made permanent with
die Hquid-CO:- method of Bowen (1956). Young inflorescences collected in

the greenhouse were fixed with aspiration in cither 3 ethanol : 1 glacial acetic

acid, or 6 ethanol: 3 chloroform :1 glacial acetic acid. Results were similar for

both fixatives. The fixed inflorescences were stored in the freezer compartment
of a refrigerator in the fixative or in 707^' ethanol. Storage in alcohol under low
temperatures was helpful in reducing substantially the number of microsporo-
cytes which burst during squashing. Better preparations were ol)tained from
greenhouse-fixed material than from field-fixed material.

Observations on mitotic chromosomes were made from root tips of germinated
caryopses or potted plants In both cases, the number of dividing figures was low.
Root tips were pretrcatcd either in cold water at 2^°C for 24 liours or \\'ith a

saturated solution of 8-hydroxyquinoHne for 4 hours at 14"C in order to arrest

dividing cells at inetaphase and to .shorten and spread the chromosomes. Fixation
was in 3 ethanol

: 1 glacial acetic acid. Root tips w(M-e stained with the Feulgen
reagent and then squashed. Further proctdure was identical to that used in the

meiotic studies.

MoMPHOixxacAL Mkasuhkmknts

All spikelet, ligule, and leaf measurements were made on dried herbarium
speeinuMKS. Since leaf blades in Lasiacis vary from rudiments to fully developed
on almost every branch, only the largest blades on each herbarium specimen
were measured. The minimum values reported for blade length and width,
dierefore, do not represent die absolute minimum values, but only the minimum
values for the largest leaves found on herbarium .specimens. Ligule lengths were
m(\isured on the two leaves immediately below an inflorescence. Spikelets

were measured in side view from the middle of the pedicel to the tip of the
spikelet. Inflorescence length was measured from the lowest node even though
tliat node often has only rudimentary branches.

Gross Mohi'holocy

BOOIS

The root system among Lasiacis species is quite uniform and, except for the
mode of root initiation, does not provide many characters of systematic impor-
tance.

lloshikawa (196S, 1969) has made an e\tensi\e survey of the moiphology
of grass seedlings, emphasizing the mode of root initiation and seedling estab-

lishment. Six moiphological types were recognized which correlated well with
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the six subfamilies commonly recognized in modern systems of grass elassitica-

tion.

1969

The following species of Lasiacis were examined, after germination under

conditions similar to those detailed by Iloshikawa (1969) : L. anonuda, L. divari-

cata, L. liguluta, L. linearis, L. oaxacensis, L. procerrinui, L. rhizophora, L. rusci-

folia, L. scahrior, and L. sorghoidea. The radicle emerges first and produces

the primary root. This primary root soon branches to produce secondary rootlets.

In the terminology of Iloshikawa (1969), the seedlings may be described as

follows: No roots are formed from the basal portion of the primary root (-), i.e.,

no "transitionary node roots" are formed. The mesocotyl elongates readily ( + ),

and at least a few mesocotylar roots are formed consistently ( + )
(Fig. 1). In

I notation, Lasiacis is typified by the seedling formula - +,+,

In this notation, (-) indicates the absence of that character and ( + ) its presence.

This formula is identical to that for all genera of the Paniceae that haxe l)een

examined.

Several other features of the roots of mature plants may be noted. All species

produce adventitious roots, especially at tlie lower nodes. Those of the erect

species, except for L. procerrinui, are similar and inconspicuous. Lasiacis

procerrinui usually produces large, prominent, adventitious prop roots from

die lower nodes. Often the entire plant may be supported above the soil surface

by these prop roots, which always remain unbranched until they reach the soil

face. Similar, but less conspicuous, roots are produced by the creeping

species.

Upon bending, lodging, or falling to the ground, all erect species can produce

adventitious roots at the culm nodes. W hen this happens, x'Cgctative reproduc-

tion sometimes takes place.

CULMS

The culms or stems of many Lasiacis specit^s are remarkable for their large

size and woody appearance, and I refer to species possessing these as erect,

woody species (Fig. 2). Culms arc generally 1-5 m long, but I have observed

one plant to reach 10 m in length. The woodiness is Tiot due to secondary

growth but to a large amount of lignified primary tissue. A cross-section of the

culm shows a series of 2-8 rings of separate vascular bundles embedded in a

parenchymous ground tissue. Beneath the epidermis is a layer of selerenchyma

fibers. This fibrous layer is relatively well developed in the woody species.

Along with the lignification of some parenchyma of the ground tissue in maturing

culms, the fibrous layer beneath the epidermis and the selerenchyma fibers

associated with the vascular bundles give the culm its mechanical strength.

Although the culms of the woody species can be generally described as erect,

they are in fact often climbing or scandent, usually arching and supported in

part by the surrounding \'egetation. In many cases, the culms camiot support

themselves, and if the surrounding ^'egetati()n is removed, the culms bend down

to the ground. The ability to grow erect into the surrounding vegetation de-

pends on the growth and branching habits of the culms. Buds from the lower

nodes of existing culms produce vigorous young shoots which quickly elongate
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FicuHK 1. Lasiacis seedlings.—A. L. niiJ^ra.—B. L. mscifolia \ar. ruscifoUa,

without branching. When tlie new culm has ix^ached its approximate maximum
length, branching from the upper nodes is initiated. The initial growth in length

can l)e supported in an erect or slighdy arching position by die mechanical tissue

of die cuhn. Widi increased branching, die weiglit of the cuhn becomes too

great, and it will begin to bend down. However, since die initial growdi of tlie

main culm pushes it into surrounding vegetation, die cuhn can then be supported.

The creeping species have a culm anatom>' similar to the erect species. The
main difference is die smaller size and smaller amount of lignifiecl tissue and
die production of roots at nearly all nodes (Hg. 2).

Culm Intcrnodcs.—Tliree of die creeping species, L. linearis, L. oaxacensi^s,

and L. rhizophora, have solid, pithy internodes. Of the erect woody species,

specimens of L. divaricata var. leplo.stacJuja may have partially solidmany
folia var. rmcif a few local populations iu

Ecuador diat have solid culms. The pith consists of diin-walled parenchyma
cells, and it lacks vascular bundles, in contrast to the stems of most other

monocotyledons and even some grasses such as Zea mays. The pith remains
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almost indefinitely, althongli it may occasionally break down in old internodes

of L. linearis. In tlie species with hollow internodes, the pith disappears early

in the ontogeny of the culm. By the time a leaf has fully expanded, the pith

remains only as an internal lining in the hollow internode above the base of

the fully expanded leaf.

Although many standard reference works (e.g., Arber, 1934; Lawrence, 1951;

Chase, 1959; Bor, 1960) state that grass internodes are u-sually hollow, Brown,

Harris & Graham (1959) pointed out that this statement is misleading or incorrect

when applied to the grass family as a whole. They demonstrated that 54% of a

sample of 190 species had solid internodes. Solid internodes occur frequently

in panicoid and chloridoid grasses but rarely in pooid grasses. In the tribe

Paniceae, 49% of the species examined had solid internodes. In the hght of

these results, Lasiacis has an atypically low percentage of species with solid

internodes.

?ulvini.—ThG ability of grass stems to straighten after becoming lodged is in

a large part due to pulvini which can be recognized as swellings at the base of

an internode. Differential growth in the pulvini results in the upward ])ending

of culms. Pulvini, depending on their location, are called sheath pulvini or

culm pulvini (Ilackel, 1890; Arber, 1934; lirown, Pratt & Mo])ley, 1959). In all

Lasiacis species, the culm pulvinus is prominent and strongly developed. A slight

thickening at the base of the sheaths indicates that there is a poorly differentiated

sheath pulvinus. This pulvinus is evident in very young leaves before a culm

pulvinus is clearly differentiated. It is likely, therefore, that the sheath pulvinus

is active in early growth, the function being carried on subsequently by the culm

pulvinus in older parts of the culm. In the possession of culm pulvini, Lasiacis is

typical of the Panicoideae. The Pooideae, in contrast, rarely have culm pulvini

(Brown, Pratt & Mobley, 1959).

Branching patterns.—Most mature Lasiacis plants are highly branched.

Branching in all species is intravaginal, the new branches emerging between the

culm and the subtending .sheath. Rare exceptions to intravaginal branching have

been observed in L. procerriuui. Branches develop from buds at the nodes.

Those branches that develop from buds on the main culm I call primary

branches. The next order of branching is referred to as secondary branching

and so on. Only one primary branch forms at each node of the main culm.

Subsequent modes of branching may result in quite different plant bodies. In

one type of branching, the primary branch may produce a innnber of secondary

branches. The next order of branching is referred to as secondary branching

primary one in length. Since the lowest internodes of a branch are veiy short,

this results in a fascicle of branches (Fig. 3). A second type may be called an

open one since it characteristically produces well-spaced secondary and tertiaiy

branches throughout the length of the primary branch (Fig. 4). The two types

of branching grade into each other. Fascicled branching occurs most frequently

at the upper nodes of large culms, while the open form is most characteristic of

the lower nodes. In mature plants it is also common to see fascicles of secondary

and tertiary branches at the upper nodes of a primary branch. Fascicled branch-
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Fi(;uni:s 2-4. Gross morphology of Laslacis.—2. Comparison of growth hai)it.—2A.
L. nisrifoJia \ar. rtiscifolia, an erect \^'Oody species; note rudimentary blades at the lower
nodes.—2B. L. oaxacemis var. inaxonii, a creeping, herbaceous species, rooting at the
nodes.—3. Fascicled branching in L. sorghoidca \'ar. sorghoidca.—A. Open branching and
zigzag culm in L. rugcUi \ar. rui'cUi.

iiig docs not occur in tlic creeping species. These species always produce one
brancli per node, and tlie size distinction between the main culm and its branches
is usually soon lost.

Branching pattern is of limited diagnostic \'alue in Lasiacis. Ilowexcr, it

characterizes L. clivaricata var. divaricata and L. rugelii var. rugelu. In botl
varieties, tlie upper main culms become zigzag after branching (Fig. 4). The
main culm is initially straight, but as the primary branch begins to grow, the
main culm diverges in the opposite direction. Since leaf arrangement is al-

ternate, the end result is a zigzag pattern. The divergence of the main culm
seems to be caused by differential growth of (he culm pulvim'. The divergence
of the primary branch is frequendy so great that this branch becomes reflexed,

thus fornu'ng a hooklike structure which is effecti\e as a chmbing device. It also

aids in maintaining support for the main culm. A similar zigzag pattern may
dcN-elop on \igorous primary branches wlien they produce sccondaiy branches.

LEAVI<:S

A\dulov (1931) pointed out the importance of the .shape and position of

the first .seedling leaf in the sy.stematics of the Cramineac. He recognized two
t>'pcs. Tlie first, which corresponds to the pooid type, has a linear, perpen-
dicular first leaf. The other, the panicoid type, has an oval, lanceolate, or oblong,
horizontal, or ascending first leaf. Stebbins (1956) and Stebbins & Crampton
(1961) subsequently stressed the importance of seedling leaves. Kuwabara
(1960) made detailed observations on a number of species and found his ob-
servations, with several exceptions, to agree closely with those of Avdulov. The
first leaves in seedlings of Laslacis species are relatixely broad, and their position



1978] DAVIDSE—LASMC/S 1141

is horizontal to slightly ascending above the soil surface (Fig. 1). 01 tlie species

amil

reflecting the shape of the mature lea\'es. The remaining species, L. anomula,

L. divaricata, L. Jiguhta, L. rhizophora, L. riiscifolia, L. scahrior, L. sloanci^ and

L. sorghoidea, have broadly elliptic or oval leaf blades. In seedling leaf mor-

phology, Lasiacls is typically panicoid.

Lasiacls is similar to many other tall grasses such as Olijra, Fhragmites, and

bamboos in that the lowest lea\'es on new culms are nearly bladek^ss (Fig. 2).

Higher up the culms, the blades become increasingly developed.

The prophyll has not been examined in detail. This prominently 2-keeled

structure varies in pubescence. In some species, such as L. dwaricata and L.

rugdii, which often have widely diverging branches, the prophylls may be

prominently displayed. In other species, they are often hidden witliin the sheath

of the subtending leaf.

Sheath margins are free, and the upper or overlapping margin is usually

ciliate. The apex of the sheath occasionall)- extends as a narrow auricle beyond

the apex of the sheath. This is most highly developed in L. pwcerrinui. The

collar, the abaxial surface of the junction of the blade and the sheath, has been

called a petiole (Nunez, 1952; Hsu, 1965) when elongated somewhat. More

properly called a pseudopetiole, it is most highly developed in L. slocinei and

rarely exceeds 3 mm.

INFLOHKSCENCK AND SI'IKELETS

The inflorescence of all species of Lasiacis is a panicle. It proxides many

important diagnostic characters including size, mode of branching, and arrange-

ment of the spikelets.

The spikelets of all Lasiacis species except L. anomala are of the Panicum

type. They consist of two glumes and two florets arranged alternately and

distichously on the common axis, the rachilla. The lower or sterile floret consists

of a lower or sterile lemma, a palea, and sometimes a staminate flower of three

stamens and two lodicules. Sterile is not used in the absolute sense but in the

sense of Hitchcock (1951), who defines sterile to mean without a pistil. In tnany

species, the sterile floret does not contain a flower at all or contains only the

rudiments of one. The upper or fertile floret consists of an upper or fertile lemma,

a palea, and the included, perfect flower which is composed of two lodicules,

three stamens, and a pistil with two free s[\'les and stigmatic branches. At

maturity, the fertile floret becomes indurate whereas the other bracts retain

their soft texture. Lasiacis is nniciue in developing a shiny black color in the

glumes and sterile lemmas after the caryopsis has fully matured. This seems to

be an adaptation for bird dispersal (Davidse & Morton, 1973).

The spikelet of L. anomala is basically the same as the Panicum type but

differs in bearing one additional 1)raet, called a sterile lemma by Hitchcock

(1919). Therefore, the spikelet of L. anomala bears two glumes, two sterile

florets, and one fertile floret. The extra sterile lemma never encloses a palea, and

for this reason, the extra bract could with e(iual justification be called an extra
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glume. The proscnce of sucli an extra l)ract occurs only rarely in the Paniceae,

another example behig Panicum quadriglume (Doell) Ilitclic. from South Amer-
ica.

I)i:\KL()l»MENTAL MOIUMIOLOGICAL VAIUATION

A considerable amount of developmental morphological varial)ility is ex-

hibited by Lasiacis species. This variation is most conspicuous in the develop-

ment of leaves, inflorescences, and pubescence. I have already noted that the

culms in all species tend to be higlily branched. With each successive order of

branching, leaves become smaller, so that it is not unusual for fully expanded
leaves on secondary branches to be one-third the size of those on the main culm.

There is also often a reduction in the size of the inflorescences on secondary

branches. Th(M'e are two notable developmental variation patterns in pubescence.
It is quite common for leaves of secondary and t(Mtiary branches to be conspic-

uously more densely pubescent than primary leaves. This phenomenon is also

common in new, young, vigorous main shoots in large plants. The increased

pubescence is especially prominent in both cases on the lower leaves of the

branch or shoot. On fully mature main culms, the younger leaves may often

become glabrate in comparison to the lower ones.

Recognition of such developmental variation becomes quite important in

such large plants as those of Lasiacis since specimens are often fragmentary.

Care nuust, therefore, be exercised in relating xariation observed among speci-

mens to the causative agent w^hich may be developmental, environmental, or

genetic.

DUHATION

All species of Lasiacis are perennial, or at least potentially so. According to

Ilitchcoclc (1920), L, procerrima is animal. This may be true in certain habitats,

especially disturbed, bare roadsides or similar extreme ecological niches in

which L. procerrima often becomes very depauperate. In regions with a

definite dr>' season, sucli plants probably rarely survive more than one growing
season. In more stable secondary communities with more favorable moisture

conditions, I have observed large, branched plants in which the terminal portions

of the culm bore old inflorescences. The lower parts of the main culms were
still producing new branches with new inflorescences. This indicates survival

through at least two growing seasons. In the greenhouse, L. procerrima also

acts as a perennial.

There is also a question w^hcther the individual culms of the erect, woody
species are perennial. Dr. Paul Weatherwax (pt^rs. comm.) has indicated that

he believes Lasiacis to be a herbaceous perennial since the aerial parts die down
to the ground after flowering, new shoots coming up later from the underground
parts. This is invariably true of the small "seedling" culms that produce inflores-

cences. After largc^r cuhns have been formed, the strictly vegetative "seedling"

culms often undergo the same fate. However, in w^ell-de\'eloped culms, several

courses may be followed. If primary branches have been formed and the main
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culm produces a tcnuinal inllorcsccnce, the primary branches may remain

vegetative and flower the next year. Such a culm is perennial. If both the main

culm and the primary branches produce inflorescences, the culm does not

necessarily die, but it may produce new branches, usually in fascicles which

later can produce new inflorescences. Such fascicled culms, even in their natural

habitat, no doubt take two years to grow to maturity.

Leaf Anatomy

The importance of leaf anatomy in providing characters for use in classifi-

cation was already recognized in the 19th century by Duval-Jouve (1875) on

the basis of his studies of several different cell types in various grass species.

Avdulov ( 1931) recognized two major groups on the basis of leaf anatomy. These

two groups corresponded to his two major subdivisions of the Gramincac, the

Poatac and the Saccharifera(>. In modern terminology, these groups are referred

to as pooid and panicoid, respectively. Prat (1932, 1936) in two classic papers

pointed out the importance of the epidermis as a source of taxonomic characters.

He used these, plus other characters, to propose three subfamilies: Festucoideae,

Bambusoideae, and Panicoideac (Prat, 1936). Numerous recent contributions

have shown the usefulness of leaf anatomy in grass systematics. Several of

general interest and importance may be noted. Brown (1958), placing emphasis

on the presence or absence of bundle sheaths and the arrangement of the chloren-

chyma, recognized six anatomical groups. Five of these correspond closely with

the subfamilies now generally recognized. Metcalfe's (1960) monumental work

broTight together original and published diagnostic specific and generic descrip-

tions based on characters of the epidermis and transverse section of the blade.

In his discussion, duee major anatomical groups were recognized, corresponding

to the pooid, panicoid, and bambusoid grasses. Several subgroups of the panicoid

type were also described. Tateoka et al. (1959) surveyed 238 species of grasses

and found that, with few exceptions, die Eragrostoideae, Panicoideac, and

Bambusoideae have distinctive types of bicellular hairs.

In recent years many of the anatomical characters which have proven useful

in the cla.ssification of grasses have been linked to physiological characters as-

sociated with two systems of photosynthesis, the C3 and C4 systems (Hatch &

Slack, 1970; Carolin & Jacobs, 1973; Johnson & Brown, 1973; Smidi & Brown,

1973;' Laets'eh, 1974; Brown, 1975). Plants with C, photosynthesis fix carbon

initially into 4-carbon compounds and diosc with C.^ photosynthesis into 3-carbon

compounds. Other physiological and biochemical characters associated with C4

plants, as compared to C..; plants, are low CO, compensation points, high rates of

net photosynthesis, higher optimum tcmperatm-es for photosynthesis, reduced

photorespiration, and greater compartmentalization of biochemical reactions. C^

plants have a distinctive anatomy, called a Kranz anatomy, characterized by a

prominent parenchyma bundle sheadi around each vascular bundle. The cells

of this bundle sheath are large, thick-walled, possess specialized chloroplasts,

store starch, and have a dense cytoplasm. The mesophyll tends to be highly

radial around the vascular bundles and does not accumulate starch. In C;( plants

with a non-Kranz anatomy the cells of the parenchyma bundle sheath have few
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or no unsijecialized cliloroplast, do not accumulate starcli, and usually have large
vacuoles and little cytoplasm. The mesophyll is not strictly radially arranged
and stores starch. One of the important consequences of these correlations is

that it is now possible to hypothesize in functional terms about the possible
adaptive nature of these sets of characters, although it is often difficult to place
these hypotheses in a phylogenetic context for specific genera and .species.

Except for a brief characterization of the parenchyma sheath of L. proccrrlmu
by Carolin & Jacobs (1973), no studies of leaf anatomy Ikuc been reported for
Lasiacis: However, without providing any published data, Nunez (1952) stated
that: "La estruetura histofoliar [of Lasiacis] revela semejanzas con la de generos
pcrtenecientes a la subfamilia Biimhmoideac Roshevitz." IIsu (1965) conducted
an extensive survey of Panicum species and representative species of other genera
of the Paniceae using characters of the lodicules, style bases, and epidermal
patterns of the lenmias. In his discussion of Lasiacis, IIsu (1965) stated that:
"The anatonn'cal leaf structure of this genus is .similar to baml)oos." Again no
data or illustrations were provided.

Since both Nunez (1952) and IIsu (1965) suggested that leaf anatomy might
be of the bambusoid type or closely related to it, I have investigated leaf anatomy
as seen in cross-sections of the blades and surveyed the blade epidermis in seven
representative species. The terminology employed throughout the discussion of
leaf anatomy follows that of Metcalfe (1960).

LEAF BLADE IN CHOSS-SECTION

General CJuiractcristics.~\Jn\ess otherwise stated, the general description that
follows applies to all species examined. A complete list of the vouchers for the
species examined anatomically is given in Table 1.

species contain three clearly differentiated typt^s of vascular bundles

bundle (MVB), is the largest

All

(Fig. 5).

\'ascular bundle in the leaf and is contained in the midrib of the blade (Figs.

10, 12). The clearly differentiated xylem and phloem of the MVB is surrounded
by an inner l)undle slieath (IS) of sclerenchyma fibers. It is also surrounded by
a single- or multi-layered parenchyma bundle sheath or outer bundle sheath
(OS). Inside the adaxial and abaxial epidermis and above and below the MVB
are two girders of sclerenchyma fibers. The OS may be interrupted adaxially
and/or abaxially by an extension of sclerenchyma which connects the scleren-
chyma of the IS with that of the sclerenchyma girders. The combined cross-

sectional appearance of the sclerenchyma girders of tlu> MVB is always anchor-
sliaped, i.e., the adaxial girder is narrow and the abaxial girder is very broad
(Fig. 5). The vascular bundles of the lamina of the blade may be distinguished
as primary vascular bundles (P\'Bs) and secondary vascular bundles (SVBs).
The PVBs are separated from each other by 3-7 SVBs (Fig. 5). The P\'Bs are
large and the xylem and phloem is clearly differentiated (Figs. 6, 8). In addi-
tion, the PVB has one prominent metaxylem vessel element to each side of the

protoxylem, has a well-developed IS and OS, and is accompanied by abaxial and
adaxial sclerenchyma girders. The SVBs are small, angled, and the xylem and
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Taju.k 1. Voucher specimens exainincd for leaf anatomy. Tin- plants were grown from

seed collected in the indicated localities.

L. anomala

TRiNnun: Between Piarco and Tiarco Int. Airport, D 2522,^ D 2523; Irois Bay, D 2580;'

2 nn' post, Mausiga Rd., NE of Piarco, D 259i."

L. divarirata \'ar. divaricata

United States: Florida: Monroe Co., 10 mi NE of Flamingo, Dcain s.n. IIonouuas:

Atlantida: 17 km SSE of La Ceiba, DP 2196. Comayagua: San Jose de Comayagna,

DP 2226, Nicaragua: Zelaya: Rio Coco at Bilwaskarma, DP 2295, Dominican Re-

public: La Vega: 18 km N of Jarabacoa, D 2633.

L. ligtdata

TiUMDAD: 6 mi N of Port-of-Spain along North Coast Rd., D 2561; Between La Vache

and Maracas Bay, D 2566,

L, linearis

HoNDUuAs: Mofazan: Mt. Uynca, DP 2100.

L. nigra

Honduras: El Paraiso: 7 km NW of San Lucas, PD 12161.

L. oaxaccnsis var. oaxaceusis

El Salvador: Libertad: Volcan de San SaKador, DP 2026, Mexicx): Tabasco: 9 mi

NW of Santiago Tuxtla, PD IISIS,

L. oaxaccnsis var. maxonit

Honduras: Yoro: 15 km SSE of Rio Viejo, Rd. to Olanchito, DP 2199.

L. proccrrluia

Honduras: Morazan: 8 km E of El Zamorano, DP 2fWi. Colomiua: Ca(iueta: Florencia,

Sodcrstrom s.n,

L, rhizophora

Honduras: Morazan: Mt. Uyuca, P 12489. Costa Rica: San Jose: S of Cmridabat,

PD 11694.

L. ruscifolia \ar. ruscifoJia

Mexu:o: San Lnis Potosi: Kvdv Xo\o\, PD 11808. El Salvador: Libertad: 1.5 km E of

Apido Lago Ilopango, DP 2033. Honduras: Cortes: 1 km S of Puerto Cortes, DP 2i6'y

.

Atlantida: 9 km E of Tela, DP 2188; 17 km SSE of La Ceiba, DP 2198, Costa Rica:

Guanacaste: Vicinity of Cafias, Dauhcnmirc 169, Puerto Castillo, PD 11562,

L, ruscifolia var. velutina

Honduras: Morazan: Between El Zamorano and San Antonio de Oriente, DP 2162, P

12508.'

L, scabrior

PIoNDURAs: Atlantida: 28 km NE of El Progrc^so, DP 2173.

L. sloanci

Honduras: Yoro; 19 km SE of Rio Viejo, DP 2200. Costa Rica: Limon: Near Pandora,

PD 11123.

L. sorghoidea var. sorgJioidca

Costarica: Puntarenas: Near San Vito de Java, PD i0790. Trinidad: NortbcTu Range,

near Heights of Gnanapo, D 2460.

« Both field collections and greenhouse plants examined.
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Fic;uHE 5. Cross-s(>cti<)u of leaf blade of Lasiach ruscifulia \ar. ruscifolia; iioto th
luaiii (invb), priiiuuy (pvb), and secondary (svb) vascular bundles.

e

plilot'iii arc not as clearly differentiated as in the PVBs, altliougli tliese tissnes
are nsually ree()gnizal)]e (Figs. 7, 9, 14). The S\'Bs also lack the IS and
prominent metaxyleni elements. The OS is, ho\\e\er, usually more prominent
than in the P\'Bs. Small adaxial and abaxial girders nsually accompany the SVBs.

The arrangement of the chlorcnchyma is very cliaracleristic and similar in all

species. Palisade and spongy layers are differentiated (Figs. 6-7). The palisade
layer is made up of a single layer of elongated chlorcnchyma cells. The spongy
tissue is made up of cells that are usually irregularly spherical or somewhat
(^longalc-d. A single layer of elongated chlorcnchvma cells is arranged radially
around the PVBs and SVBs (Figs. 9-14).

Bulliform cells occur in the adaxial epidermis; they are sometimes quite
large, well differentiated, and arranged in regular groups (Zco type; Metcalfe,
1960; Figs. 11, 13). In most .species, the cells are not as large and conspicuou.s
as in tlie Zea type. Ribs and grooves are inconspicuous in all species, although
they are present to a slight extent next to the midrib, especially on the adaxial
surface.

Starch is absent in the outer parenchyma sheath of all species but accumu-
lates in the chlorcnchyma of the palisade and spongy layt^rs.

Characleristh's of Individual S/Jt'c/Vs.—Characteristics of the cross-sectional
leaf anatomy for each species are presented in Ta1)les 2 and 3. For consistency,
all observations were made on the set of PVBs and SVBs immediately adjacent
to each side of the M\'B. Some changes in the configuration of the tissues and
size of cells takes place toward the margin of the Ijlade: bulliform cells usually
become smaller and less conspicuous, the PVBs become smaller, and adaxial
extensions of the OS of the SVBs become smaller or disappear.

Leaf blades of most La.siacis species are similar anatomically. Lasiacis pro-
'hiui, in parallel with its gro.ss morphological distinctiveness, is anatomically

very distinct. It has thick leaves, well-developed bulliform cells, multilayered
bundle slieaths, large sclerenchyma girders, and MMJs with two closely asso-
ciated SVBs (Fig. 10). Lamicis oaxacensis is most similar anatomically to L.
procerrima (Fig. 12). It also has two S\'Bs closely associated with the MVB.

ccrri
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Figures 6-9. Cross-section of leaf blades of Lasiacis species.—6. Primary vascuhir

bundle of L, anomahi] note the interrupted outer sheath.—7. Secondary vascular bundle of

L. anomah.—8. Primary vascular bundle of L. rhizophora; note the continuous outer bundle

sheath.—9. Secondary vascular bundle of L. rhizophora; note sunken base of macrohair.

— inner bundle sheath; mc — macrohair;Abbreviations: as =
OS ^= outer bundle sheath; pc

adaxial sclerenchyma strand; is

palisade chlorenchyma; sc spong\' chlorench\nui.

In all other species, S\'Bs may occasionally diverge from the MVB and in the

appropriate cross-sections thus appear closely associated with the M\'B, In

these species, the association is not consistent througlunit the length of the blade.

In L. ruscifolia and L. anomah, the OS of the PVBs is interrupted (Fig. 6).

In all other species, the OS of the PVB is usually complete, but an interruption

can be observed infrequently, in which case it is prol)ably due to the Hgnification

of the outer bundle sheath cells between the IS and the sclilerenchyma girders.

One curious and anomalous observation was the presence of arm cells in the

chlorenchyma of a single field collection (D 2580) of L. anomahL Examination

of greenhouse progeny from the same plant sampled for the field collection failed

to demonstrate these cells. Neither were they noted in field collections and

greenhouse collections of D 2522 and D 2591, both also collections of L.

auomaJa. Arm cells are characteristically present in the chlorenchyma of bam-
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Table 2. Anatomical character states for Lasiaris leaf blade cross-sections (adaiitt^d from
Metcalfe, 1960).

Sclercnchyma

1. P\'R with small atlaxial and abaxial girders.

2. r\'B with low, wide, somewhat triangular adaxial and abaxial girders
3. P\'B with combined adaxial and abaxial girders anchor-shaped.

Midril )

4. M\'B single or occasionally with one or two clost^ly associated S\*Bs.
5. M\'B always with two closely associated .SVBs.

Bulliform Cells

6. Bulliform cells conspicuoiisly large, in regular group

—

Zca type.
7. Bulliform cells in well-defined, regular groups but only gradually larger than the re-

maining epidermal cells.

Chlorenchyma

8. Chlorenchyma of spongy huer conspicuously elongated and arranged perpendicularly
to the palisade chlorenchyma.

9. Chlorenchyma w ith arm cells.

10. Chlorenchyma not conspicuously elongated or with arui cells.

Bundle Sheaths

11. IS and OS of P\'B complete, sometimes with slight adaxial extension of colorless cells.

12. IS and OS of P\'B complete, IS two or three cells wide bi-low the phloem, OS xariously
nmltilayered.

1.*"?. IS of PVB complete; OS interrupted adaxially and abaxially.
It. IS of 1^\'B complete^; OS interrupted abaxially.

15. IS of P\'B couipU'te, OS interrui^ttul adaxially.

10. OS of S\'B w ith an adaxial extension of colorless cells.

17. OS of S\'B with adaxial and abaxial extensions of colorless cells.

busoid grasses. Tlio significance of tlu\se cells in a single Lasiacls collection is

not known.

Leaf anatomy generally is not useful for specific identification since the over-

lap in anatomical chacteristics between different populations of the same species

and different species is too great; however, at least L. procerrinui and L. oaxa-

ccnsis can be reliably identified on this l^asis. Tiirpe (1966) in a study of Argen-
tinian species of PaspaJiim, on the other hand, was able to show the existence of

many specific differences. IIoxve\'er, she noted that leaf anatomy could better

be correlated with tin* ecological habitats of the plants than their taxonomic
position within the genus. Since the specitvs of Laslacis are not diverse ecolog-

ically, there may be a corresponding lack in anatomical distinctiveness.

LEAF BLADi: KIUDKUMIS

The epidermal cells of grass leaves are arraiiged in rows parallel to the long
axis of the blade. The zone of cells over the veins, the costal zone, is usually

conspicuously different in appearance from the zone between the veins, the

intercostal zone (Figs. 16, 19-20). The epidcMiuis of grass leaves contains a

number of distinct cell types which in Lasiaris include long cells, short cells

(both cork and silica cells), guard cells and associated subsidiary cells, micro-

hairs, prickle hairs, and macrohairs.
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Table 3. Anatomical charactoristics of Lasiacis species as seen in cross-sections of leaf

l)lades."

Sclerenchyma Midrib
Bullitomi

Cells (Jhlorenchvma

Kundle Sheaths

Species I'VB SVB

L. (inoinala 1,3" 4 7 9, 10 13, 14 16

L. divaricata

var. divaricata 3 4 7 10 11, 14 16

L. Jigidata 3 4 7 10 14 16

L. linearis 2-3" 4 7 10 11 16

L. rngra 1 4 7 10 11 16

L. oaxacensis

var. oaxacensis 1-2 5 6 8,10 11-13 16-17

L. oaxacensis

var. maxonii 1-3 5 6 10 11 16

L. procerrima 2 5 6 8 12 17

L. rhizophora 1 4 7 10 11 16

L. ruscifolia

var. ruscifolia 3 4 7 10 13, 14, 15 16

L. ruscifolia

var. velutina 1-2 4 7 8, 10 11 16

L. scahrior 1 4 7 10 11 16

L. sloanei 3 4 < 10 11,14 16

L. soriijioidea

var. sorglioidea 3 4 7 10 11,14 16

« Numbers in the table refer to the
** Numbers separated by a comma i

p "MiirnHf^r* r>nnnf*f t*»(I with n hvnl

character states 1

ntlicate that l)oth

len indicate that

isted in Table 2.

character states have been
an intermediate condition

observed in the t;

between the tw(
ixon.

) indicated

character states exist in the taxon.

The following seven sx^ecies have been examined for epidermal anatomy:

L. (livaricata, D 2196; L, linearis, DP 21(K); L, procerrima, Soderstrom s.n.; L.

rhizopJiora, P 12489; L. scahrior, PD 11692; L. sloanei, DP 2200; and L. sorgJwi-

dea, PD 10790. The following observations refer primarily to the adaxial epi-

dermis, althongh the abaxial snrface is qnite similar. Long cells in the costal

zones are relatively long and narrow with .sinuous walls. Those of the intercostal

zone vary, depending on the species, but are always larger than those of the

costal zones. They may be nearly cul)ical or distinctly rectangular and possess

sinuous or nearly straight cell walls. Between the costal and intercostal zones

and associated with the PVBs is an internu^diate zone of long cells in which the

cells are like those of the costal zone but l)ecome wider and shorter toward the

intercostal zone (Fig. 20).

The short cells in the costal zones are arranged in long continuous row^s,

commonly with alternating silica and cork cells. The silica bodies within the

silica cells are primarily dumbell shai)ed with a smaller number being nodular

shaped (Figs. 17-20). No short cells occur in the intercostal zone. In the inter-

mediate zone, short cells occur in pairs or occasionally singly, rather than in

lonii rows as in the costal zone.
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FiGTOEs 10-15,-10-14. Cross-sections of U-af l)la(los of Lasiacis species.—10. Al)axial
portion of th(^ inidril) of L. proccnima; note tlirce secontlai) vascular bundles associated with

' main vascular bundle.— 11. Primary and secondary vascular bundles of L. proccnima.tlu 12.
Midril) of 7.. oaxacciLsis \ar. oaxaccnsis; not(^ two secondarj- vascular bundles associated with
the main vascular bundles.— 13. Primary and seeondar\- \'ascular bundle of L. oaxarrnsis \

14. Secondar\ \aseular bundle of L. rugcVii xar. pohliL

be = bulliforni cells; nub
radial chlorench\ nia; svb

oaxaccnsis,—

hair of /.. nigra. Abbreviations;

primary \'ascular bundl<'; re

15. Biocellniar micro-

main vascular bundle; p\b
secondary vascular bundle.
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Stoinata occur in (mo or two rows among the long cells on each side of the

costal zone (Figs. 16, 19). The stoniatal complex is made np of two dumbbell-

shaped guard cells and two subsidiary cells. The shape of the subsidiary cells is

typically triangular to low dome shaped (Figs. 16, 19).

Microhairs are bicellular (Fig. 15). The distal cells have much thinner cell

walls than those of the basal cell and for this reason are often distorted. When

undamaged, they can be observed to taper to a somewhat rounded point. In all

but one of the six species examined, the ratio between the distal cell and the

basal cell varied from 1.1:1 to 1.5:1. In L. sorghokha, the basal cell was

usually somewhat longer than the distal cell, the ratio varying from 1.2 : 1 to

112
Angular prickle-hairs are present on the margins of all Limacis leaves. Prickle-

hairs may also be present on the surface of the blade lamina, in which case they

usually occur in rows interspersed among the short cells of the costal zone (Fig.

18). In L. sloanei, prickle-hairs were found in the intercostal zone.

Macrohairs vary greatly in size and shape. Their base is usually deeply sunken

in the leaf surface and is surrounded by cushions of large cells (Fig. 9).

DISCUSSION

Anatomical characterization of the Panicoideae and the Bambusoidcae has

been made by Prat (1936), Brown (1958), Metcalfe (1960), and Gould (1968),

among others. Lasiacis appears to be typically panicoid in the following char-

acters: Angular SVBs, radiate chlorenchyma, short cells of costal zones in long

rows, dumbbell- and nodular-shaped silica bodies, macrohairs with sunken bases,

bicellular microhairs with thin-walled, tapering distal cells, and triangular- or

dome-shaped subsidiary cells. In no anatomical characters is Lemuels bambusoid.

The contentions of Nufiez (1952) and H.su (1965) of similarity to the bamboos

in leaf anatomy must, therefore, he rejected. In their possession of an outer

parenchyma bundle sheath whose cells have relatively large vacuoles, little

cytoplasm, and few imspecialized chloroplasts, and in their possession of a

starch-storing mesophyll differentiated into a palisade and spongy layer, all

species examined have a non-Kranz anatomy that clearly indicates C:; photo-

synthesis (Ellis, 1974; Smith & Brown, 1973). This agrees with the obser^'ations

of Carolin & Jacobs (1973) who found L. procerrima to be non-Kranz on the basis

of its parenchyma sheath, as did Smith & Brown (1973) on the basis of an

analysis of carbon isotope ratios.

Breeding System

No information corncerning the breeding system of Lasiacis has been pub-

lished. The following observations have been made in the greenhouse and in

the field.

Anthesis in all species takes place in the morning, whether the plants are in

the field or in the greenhouse. During anthesis, the lodicules force the lemma

and palea of the fertile floret wide apart. This enables the coiled styles and

filaments to straiditen and to exsert the stigmas and anthers from the spikelet.
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FicuitEs 10-20. Paraclennal \ icw of the loaf blade ci)iclcrinis of Lasiaris species.—16.
T.ower epidermis of L. proccnima; note the costal and intercostal zones.—17. Costal zone in
the lower epidermis of L. ni^ra.— IS. Costal zone in the nppiT epidermis of L. scahrior.—19.
Lower epidermis of L. rhizophora.—20. Upper epidermis of L. sloauci, Ab])reviations: ez
costal zone; ds = dunibi)el]-sliaped silica body; iz =
mierohair; ns = nodnlar-sbaped sih'ca bod}-; pi

inlercostal zone; Ic ]on^ cell; mh
1 prickle-hair; sh short ce
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Table 4. Detennination uf self-compatibility and pertvnt of spontaneous fniit-sct in

isolated plants of Lasiacis.

Spt'cifs

No. of collections

tested for self- No. of spikilets

compatiliility coimtetl % fniit-sct

L. anomala

L. clival icata

L. linearis

L. procerrima

L. rhizophora

L. ruscifolia

3 150 SO

7 380 90

1 25 60

3 210 5

2 80 55

5 500 95

The stigmas and anthers are ahvays cxserted siimiltaneonsly. Soon after exsertion,

the spikelet closes again. When fully cxserted, the anthers hang down on slender

filaments and may be shaken in the wind. Pollen is then released into the air

from a slit near the apex of the anther. Anther dehiscence is dependent upon

environmental conditions, especially soil moisture and atmospheric humidity.

Under dry conditions, dehiscence may take place very soon after exsertion of

the anthers. Under hot, very humid conditions or in rain, dehiscence may be

greatly or completely retarded. The feathery stigmas are receptive within an

hour after exsertion.

All species tested in the greenhouse (Table 4) proved to be self-compatible.

Self-compatibility, simultaneous exsertion of stigmas and anthers, simul-

taneous pollen release, and simultaneous stigmatic receptivity suggest that selfing

is the dominant mode of pollination. Controlling pollination by isolating plants

showed this to be the case. Fruit-set under these conditions usually varied from

55-95%. Lasiacis pwcerrimi was notable in its 5% fruit-set. Even hand pollina-

tion between different plants of L. procerrima failed to improve fmit set ap-

preciably. It is possible that stigmas may be receptive much later than in the

other species, but this has not been investigated.

Self-pollination under natural conditions is undoubtedly the most important

mode of pollination. A certain amount of cross-pollination probably also takes

place. This is especially expected in crowdcxl, dense populations where in-

florescences of different plants would often intermingle. Under such conditions,

wind-borne pollen would facilitate cross-pollination. Even then, pollination within

an inflorescence is still most likely. Furthermore, in such populations most plants

might be expected to have been dcri^'ed from seed formed by self-pollination.

Intrapopulational genetic diversity would, therefore, be low, and occasional out-

crossing would not be highly effective in maintaining genetic variability. No

information is available on the competition of foreign pollen with pollen from the

same plant as the stigmas. If foreign pollen had a competitive advantage, this

might increase the effectiveness of the small amount of cross-poHination that

takes place.

One factor that may tend to increase the chance of cross-pollination is the
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occunence of stamiiiatc flowers in tlit- sterile florets of some species. In the
greenliouse, it is not nncommon to find only anthers from these staminate flowers
exserted on a particular day. In a natural population, this could effectively in-

crease the amount of pollen available for cross-pollination.

Deviation from the typical process of anthesis and pollination may take place.

This results from the failure of the stigmas and anthers to be fully exserted at

anthesis. WIumi this happens, usually only the tips of the anthers and stigmas
emerge from the spikelet. Less commonly, the anthers and stigmas remain en-

tirely included within the lemma and palea after it closes again. The opening
and closing of the lemma and palea can cause dehiscence of the anthers and may
effectively distribute pollen on the stigmas. Such pseudocleistogamy has been
observed in occasional spikelets of most greenhouse plants.

Grasses are generally recognized as anemophilous plants. However, some
tropical forest grasses are pollinated, at least in part, by insects (Soderstrom &
Calderon, 1971). E\en some temperate-zone grasses such as Zizania aquatica
are sometimes visited by bees collecting pollen (Thieret, 1971). T have not ob-
served any insect visitation to any La.siacis species in the field. If such visits do
occur, effective pollination, especially cross-pollination, would probably seldom
take place.

As with the majoritj' of flowering plants (Baker, 1959), La.shicis species have
a .system of mixed outbreeding and inbreeding, widi inbreeding the dominant
force. With such a predominantly autogamous breeding system, variation within
local populations is theoretically expected to be minimal (Baker, 1959; Grant,
1971), and this is what is obsened in the field. Occasional outcrossing would,
however, presumably be adequate to maintain a fairly high level of genetic
variabilitv' in the species as a wliole.

CimOMOSOME NUMIJERS

New chromosome number determinations for 101 collections of Lasiacis are
listed in Table 5. Also included in Table 5 are prexious reports of chromosome
numbers for ten collections representing six species (Parodi, 1946; Nunez, 1952;

Tateoka, 1962; Gould & Soderstrom, 1967, 1970; Reeder, 1967, 1968). Of the 16
species recognized in this study, 3 (L. <i,rischachu, L. ru^clii, and L. scahrior)
remain cytologically unknown.

Reeder (196S) reported L. slounei to have n = IS. However, the plant upon
which it is based is the glabrous form of L. nigra. The voucher lacks die long,

well-sep.uated panicle branches of L. sloanel and the spikeh^ts are not short-

pedicelled and appressed to the pam"cle l)ranch(\s. Furdiermore, the spikelets

are purple, a character unknown in L. shanei, and die leaves lack die short,

densely pubciulent pseudopetiole of L. slomiei.

The counts reported by Parodi (1946) and Nufiez (1952) were probably
based on L. divaricata var. austroamcr'wana, since only this variety of L. divari-

cata t)ccurs in Argentina. I have not seen any voucher specimens for diese counts.

The chromosome number n = 18 has now been determined for 111 collections

of LasUicis. Pairing was complete and no irregularities were noted in my prepara-
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Table 5. Chromosome nnml)ers and voucher specimens for Lasiacis species.

L. anomala; n = 18"*

Venezuela: Bolixar: 13 km ESE of Upata, D et al 4617. Guarieo: 10 km SSE of

Calabozo, D 2916, D 3690; 5.5 km W^ of Giiayal^o], D 3001; 80 km S of Las NhTcedes,

D 4272. Tiunidad: 2 mi NE of Piarco, D 2591, D 2591B, D 2592; Between Piarco and

Piarco Int. Airport, D 2522B, D 2523A; Irois Bay, D 25H0A.

L. divaricata \ ar. divaricata; n — 18, 2n — 36"

Nicahagua: Zelaya: Rio Coco at Bilwaskanna, DP 2295A. IIonduuas: Atlantida: 17

km SSE of La Ceiba, DP 2i96'A." Jamaica: St. Thomas Parish: 2.3 mi N of Eleven-Mile

Intersection, D 6 Conroij 3258,^' Dominican- Republic;: Baraluma: 12 km NNE of Pi>Io,

D 2721, United States: Florida: Monroe Co., 10 mi NE of Flaminjro, Wcailicrwax.

L. divaricata var. atistroamcricaua; n = 18, 2u = 36

AiuiENTiNA, no vouchers indicated (Parodi, 1946; Nufiez, 1952).'* Bbazil: Sao Paulo:

Ca. 38 km S\V of Jacupiran^^a, D ct al 1094H.

L. harrisii; n — 18"

Jamaica: Portland Parish: Muriel's Rock, D i^ Proctor 3242.

L, ligtdata; t7 = 18

SuKixAM: Zuid Rivier, Irwin ct al 557901V (Could & Sod(^rstrom, 1967). Colombia:

Caqueta: Sodcrstrom 1415'' (Could & Sodcrstrom, 1970). Bbazil: Minas Cerais: Ca.

8 km N of Teofilo Otoni, D et al 11500; Ca. 27 km SE of Coroaci, D ct al 11477.

L. linearis; n — 18''

Honduras: Morazan: Cerro La Ti^re, 11 km \E of Tc^uci^uah^a, DP 2121; Cerro Uyuca,

DP 2100C, DP 2106,

L, nigra; n = 18

Mexico: San Luis Potosi: 41 mi \V of San Luis Potosi, Recdcr 6 Rccdcr 4765^ (Reeder,

1968). Michoacan: Ca. 1.7 mi NW of Tuxpan, DD 9819. Chiapas: Ca. 8 mi NE of

Solistohuacan, DD 9458. El Salvador: Lihertad: Volcan d(^ San Salvador, DP 2025.

HoNDUiiAS: Morazan: Cerro La Tigre, 10 km NE of 4'e^aici^^alpa, DP 2119. El Paraiso:

7 km NW of San Lucas, PD 12161. Costa Rica: Alajuela: 10 km N of San Ramon,

PD 11275. Cartago: Moravia de Chirripo, PD 11870; 25 km SW of Tejar, PD 11134.

San Jose: 2 km NNE of San Cabriel, PD 7705/ . Panama; Chiriqui: E slope of Volcan

de Chiriqui, D 6 D^Arcij 10155. Venezuela: Ara^ua: Ranclu^ Crande, D 3033; Alto de

Choroni, D 3J00. Distrito Fed(Mal: Rd. to Carayaca, /:) 6 A/(>/7//(^ 3.99,9. Mciida: 66 km

NE of Merida, D 3240.

L. ooxacensis \ar. oaxacensis; 2n — 36''

El Salvador: Libertad: Volcan de San Salvador, DP 2026A.

L. oaxacensis \'ar. maxonii; 2n = 36''

Honduras: Yoro: 15 km SSE of Rio Vicjo, DP 2199A.''

L. procerrima; n = 18, 2n =: 36"

}>

Mexico: Chiapas: 5 mi N of Ixtacomitan, DD 9435. El Salvador: Chalatenan^u); 7 km
SSl^ of La Palma, DP 2072. Nicauacua: Zelaya: Intersection of Waspam-Puerto Cabeza

Rd. and Rio Lecus, DP 2347, 2347A,'' PE 12701. Honduras: Morazan: Between San

Juancito and Valle de Angeles, DP 2125; Between El Zamorano and San Antonio de

Oriente, DP 2161. El Paraiso: 32 km W of Danli, DP 2146, Costa Rica: Guanacaste:

8 km E of Liberia, PD 10639; 10 km NE of Las Juntas, PD 10960. Pimtarenas: Near

San Vito de Java, PD 11163. Colomhia: Caqueta: Florencia, Soderstrom A, C, E; 70

km SE of Guadalupe, D et al 5638. Cundinamarca: 20 km NW of Villavicencio, D ir

Llanos 5523. Venezuela: Bolivar: La Gran Sabana, D et al 4783.

L. rhizophora; n — 18, 2n = 36

Mexico; Chiapas: Sierra Madre, Tateoka 1030''-^ (Tateoka, 1962). Honduras: El

Paraiso: 8 km W of Yuscaran, PE 12748. Morazan; Cerro l^yuca, P 12489, P 12489A.

Costa Rica: San Jose: S of Curridabat, PD 11694A; 1 mi N of San Gabriel, PD 11179.

Panama: Chiriqui: E slope of Volcan de Chiri(iui, D ir D'Arcy 10158.
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Tahi.e 5. (Continued)

NW
L. mscifolia var. nisrifolia; )i = 18, 2u — 36

Mexico; Chiapas: Mapcstopec, Tatroka lOOV '' (Tatooka, 1962); Ca. 2 mi
Toluiantc'pcc-Tapacliiila intersection, DD 9571. Veracruz: Santiago Tiixtla, Rccdcr 4333''

(Reetler, 19G7). San Luis Potosi: Near Xolol, PD IISOH, PD IIHOHB. El Salvadou:
Santa Ana: 11 km E of Metapan, PE 12583. IIoxduhas: Atlantida: 9 km E of Tela,
DP21SS. Cortes: 1 km S of Puerto Cortes, D/' 276^. Costa Rica: Guanaeaste: Hacienda
Mnreielai^n). PD I1562A. Pnntarenas: 1.5 km S of the Pimtarenas-Interamerican Highway
jet., PD 11278. Colombia: Caquehi: Sodrr.sfwm 1415" (Could & Soderstrom, 1970).
Vkni-:zukla: Cuarico: 14 km N of Dos Caminos, D 3012;'' 15 km SW of Tamaeo, D 4220.

L, rtiscifoUa var. vclutina; u = 18"

IIoxDUiiAs: Mora/an: Between El Zamorano and San Antonio de Oriente, DP 2162,

L. shmuci; n = 18"

Mexico: Oaxaea: 8 mi NE of Valle Naeional, VJ)/:) .9732. Honduras: Yoro: 19 km SE
of Rio \'iejo, DP 22WJ. Costa Ric:a: Cnanaeaste: 30 km N of Canas, Pii 726'37. Pnnta-
renas: Road to Rornca, PD 10994.

L. sor[:,hoi(h'a \ar. sor^hoidea; « = 9

CoLoMiiiA: Caqneta, Soderstrom 1407'^ (Could ^- Sod(^rstrom, 1970).

L. sor^hoidca var. sorghoidca; n = 18, 2u — 36"

Costa Rtca: Pnntarenas: Finca Las Cruces, near San Vito de Java, PD 10790C^ Panama:
Morton B. Venezuela: Amazonas: Isla Carestia, 5 km N\W of Sanariapo, D 2875;
12.5 km S of Puerto Ayaeneho, D 2785; 20 km S of Puerto Ayaencho, D 2839. Apure:
42 km NW' of Achaguas, D ct cd. 3923. Bolivar: La Cran Salnina, D ei al 4782; El Pao
Viejo, D ct id. 4968. Rarinas: 43 km NW of Barinas, D 3194; 31 km NW of Barinas,
D 3184. Distrito Federal: 19.8 km S of Carayaea, D 2902. Guarico; 10 km S of San
Jiian de los Morros, D 3015, Portuj^uesa: 20 km NE of Cuanare, D 3149. CoLOl^iBiA:
Catjueta: 55 km SE of Guadalupe, D et (d. 5629; 10 km SW of Relen, D ct (d. 5690; 8 km
SW of San Jose del Fra^ua, D ct id. 5727. Cundinamarca: 20 km NW of Villavicencio,
D b Llanos 5522. Hnila: 6 km SE of Altamira, D ct (d. 55S5A; 10 km SE of Guadalupe,
D ct id. 5605. Jamaica: St. Andrew Parish: SiKer Hill, /) 6 Proctor 3247; Abo\e Cordon
Tow n, D 6 Proctor 3250.

L. .wri^lioidra \ar. patcntijloni; n = 18"

\^enezueea: Merida: 32 km NE of Merida, D 3232. Colombia: Caqueta; 15 km SW
of Belen, D ct al 5692,

L. standlcyi; ti
— 18"

Costa Rica: San Jose: Betuccn La Houdura and La Palma, PD 11210.

" First coiint rrcordi-tl (or this tuxon.
'' Root tip count.
'' Originiilh reportfj as L. tUvarkata ( st'e text).
*^ ^^>luhe^ seen.
• Vonthcr not .seen.
^ Ori^inalK rei>()rted as L. slofitui (see text).

tions (Figs. 21-22) nor have previous authors reported any irregularities. For
one collection of L. sor<i^hoi(lea from tlie Florencia region of Caqueta, Colombia,

the number n = 9 has been reported (Could & Soderstrom, 1970), Tliis diploid

is morphologically similar to tetraploids of the same species.

From this limited sample, it seems clear that Lasiacis populations are basically

tetraploid. It can also be reasonably surmised that most of the speciation has

taken place at this level and that polyploidy, after its initial establishment in the

ancestral species of the genus, has played Httlc or no further part in the evolution
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FiGUHEs 21-22. Mciotic chroniosoniL's of Lasiacis species.—21. L. sorghoidca var.

sor<jJioi(h'a^ Morton B, n

mctaphase I.

18. (liakincsis.—22. /.. Ihicaris^ Davidsc 6 PoJiI 2121, n 18,

of the group. The genus as a whole seems to have become secondarily diploid-

r

izcd at the 4.t level.

The single diploid count reported by Gould & Soderstroni (1970) for L.

sorghoidca frotn Ciuiuetd, Colombia, is surprising shicc all other counts no\\

known are at the tetraploid level. I have examined four other populations of

L. sorghoided from the region in Floreneia in Caqueta, Colonil)ia, and found all to

be tetraploid. This suggests that an error may have been involved in die report

of the diploid count. Another possibility is that the presumed diploid represents

a secondary derivative through haploidization. Raven & Thompson (1964) and

de Wet (1971) have pointed out that there is no theoretical reason why haploidy,

and in particular polyhaploidy, could not have playtxl a role in the evolution of

some plant groups. However, without more evidence, it is best not to place too

much importance on this single diploid count.

9 or 10 and small- or

In this respect
The Paniceae typically have a base number of x

medium-sized chromosomes (Stebbins, 1956; Could,

jMsiucis is typically panicoid. All species investigated ha\'e a base number of

X = 9 with medium-sized chromosomes; Nunez (1952) after studying mitotic

chromosomes of L. dimricata stated that its chromosomes were larger than any

panicoid studied by him except Pcnnisetum. My impression on the basis of

studying meiotic chromosomes of a large number of American tropical grasses

(Pohl & Davidsc, 1971; Da\'idse & Pohl, 1972a, 1972b, 1974, 1978) is similar.

Lasiacis chromosomes are among the largest of the American Paniceae, but are

distinctly smaller than those of typical Pooideae.
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Taxonomy

Lasiacis (Ghscb.) Ilitchc, Contr. U.S. Natl, licrb. 15: 16. 1910.

I'anicum sect. Lasiac'ui Griseb., Fl. Brit. W . Iiul. 551. 1804. type: Paniciim diraiicatum L.
Lasiacis (livaiicata (L. ) Ilitchc.

Plants perennial, rarely annnal in L. proccrrinui; cnlins freely branched,
eaespitose, higlily lignified and erect, arching or climbing, or procumbent and
nearly herbaceous, creeping, and rooting the nodes; internodes solid or hollow;

cuhn pulvini well developed; sheaths rounded, the margins free and overlapping;
ligules membranous, ciliate or glaljrons; collar soim-times somewhat enlarged to

form a small pseudopetiole; blades linear to ovate, slightly to prominently asym-
metrical at the base; inflorescence an open or contracted panicle; spikelets sub-

globose to globose, obovate or elliptic, placed obli(xnely on the pedicel; disartic-

ulation below the glumes; glumes and sterile leunnas broad, abruptly apiculate,

membranous, shiny black at maturity, lanate at the apex; first glume Va to % the

length of the spikelet, 5- to 13-nerved, saccate at the base, the margins over-
lapping; second glume and sterile lemma subeciual, about as long as the fertile

floret, 7- to 15-nervcd, the sterile lemma enclosing a palea Vi to equal the length
of the fertile floret; sterile floret with or without a staminate flower; a second
sterile lemma present in L. anomahi; cells of the inner epidermis of the glumes
and sterile lemmas filled with oil globules at maturity; fertile lemma indurate,

obtuse, tJie margins imolled enclosing the edges of the indurate palea, usually
dark brown at maturity, broadly elliptic to obo\'ate; palea gibbous above, concave
below, its margins lobed, overlapping or meeting on the dorsal side of the caryop-
sis; both fertile lennna and palea with woolly pubescence in slight excaxations

at their apices; rachilla sometimes prolonged beyond the base of the fertile floret;

stamens 3; styles 2, the bases separate; lodicules 2, fleshy, truncate, vasculated,

1 limb within the fertile palea, the other situated between the fertile lennna and
palea; caryopsis plano-convex, ovate, obovate, or nearly orbicular, the apex
rounded, sometimes broadly grooved on the hilum side; hilum oblong or nearly
round; embryo approximately % the length of the car\opsis.

Lasiucia forms a natural, distinct group whose generic rank has not been
questioned since Hitchcock & Chase (1910) raised the group to generic level.

Although the basic spikelet structure of Lasiacis is similar to that of Panicum,
Lasiacis does possess and is characterized by a number of distlncti\e modifica-

tions of that basic type. These characters are the nearly globose spikelets borne
obliquely on die pedicels, woolly pubescence at the apex of the .spikelet bracts,

l)]ack coloration at maturity, oil production in the inner epidermis f)f the glumes
and sterile lemmas at maturity, broadly o\ate to obovate fertile florets and

caryopses, and die fertile paleas concave below and gibbous above.

In previous sections, I have shown that Lasiacis is typically panicoid in

features of vegetative and spikelet morphology, leaf anatoni)', and chromosome
number and size. Recder (1957) in his classic study of grass embryos showed
that Lasiacis is typically panicoid in embryo morphology also. The embryo is

characterized by the po.sscssion of a distinct internode between the coleoptile
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and scutellum, a cleft behveen the scutellum and coleorhiza, a primary leaf with

numerous vascular bundles and overlapping margins, and tlie absence of an

epiblast (Reeder, 1957).

Hsu (1965) in his studies of genera of Paniceac determined Lcisiacis to have

the following characteristics: bony-indurate, smooth lemmas; lemmatal epi-

dermis with longitudinally rippled ridges, microhairs, and two to four aggregate

granular siUca cells; plicate, somewhat corky lodicules witli numerous vascular

bundles; distinct style bases; punctiform hilum. Hsu believed all these to be

unspecializcd characters and on this basis considered Lasiacis to be among the

most primitive genera in the tribe. He further determined Acroceras and Com-

melimdiiim to be closely related to Lasiacis and speculated that Lasiacis probably

resembles the ancestor of tlie tribe more closely tlian any other extant genus.

Butzin (1970a, 1970b) has proposed a new subtribe, Microcalaminae, of the

Paniceae, based largely on the presence of cross-veins in the leaves, but also on

inflorescence type, spikelet compression, and orientation of the lemmas. Included

are Lasiacis, Acroccim, Commelinkliim, and 16 other genera. This subtribe is

considered to be phylogenetically basal in the tribe, with Lasiacis being one of

the most primitive genera (Butzin, 1970a, 1970b).

If, as Butzin and Hsu have done, one assumes that the Paniceae arose from

a generalized bambusoid stock which had woody culms, cross-nerved leaves,

large diffuse panicles, spikelcts round in cross-section, awnless lennnas, and

indurate fertile florets, then Lasiacis should indeed be considered primitive. It

may further be noted that such an ancestral stock probably had more than two

florets per spikelet. The tendency to produce extra bracts in some Lasiacis

species (an extra sterile lemma in L. anonuihi, and sterile projections at the base

of the fertile floret, representing an extra fertile floret, in L. ruscifolia and L.

grisehachii) further strengthens the speculative relationship with a primitive

bambusoid stock.

In most Spanish-speaking countries, Lasiacis species are generally known

by the name carrizo or the diminutive carricillo. The nanre is not used for Lasi-

acis alone but is employed in a collecti\'e sense for large woody, scandent grasses

such as some of the bamboos and Olym. In Portugese, the name taquari seems

to be employed in the same sense. Standley & Record (1936) reported that the

Mayan word for these kinds of grasses is zit. Other, more local names, are listed

after the species for which it has been reported.

Key to the Species

1. Spikelets with 2 glumes and 2 sterile lemmas subtending the fertile floret .— 1. L. anomala

V. Spikelcts vvitli 2 glumes and 1 sterile lemma subtending the fertile floret.

2. Culms solid, pithy; plants normally creeping and rooting at the lower nodes.

3. Ligules inconspicuous, 0.4-1.1 mm long, ciliate; leaf blades lanceolate, 8-13

(-17) cm long, 1.0-3.7 cm wide —- — 10. L. rhizophom

3'. Ligules conspicuous, 1.4-6.0 nun long; leaf blades linear-lanceolate, 13-29 cm
long, 0.8-2.4 cm wide.

4. Sheaths glabrous; spikelets borne in pairs or singly in small clusters toward

the end of the panicle branches; lower floret usually staminate, its palea

subcqual in length to the fertile floret.

5. Ligules ( 2.0- ) 2.6-5.0 (-6.0) mm long 8a. L. oaxaccnsis var. oaxacensis

.=>'. T.iirules 0.5-1.5 mm long 8b. L. oaxaccnsis var. maxonii
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4'. Slieaths piiluTulent to pubescent; spikclcts home singly on long pedicels
toward ends of the panicle hrancluvs; lower floret lacking a flower, its palea

twaiis% or usually less the length of the fertile floret „„_ 6. L. U
2'. Culms hollow or partially hollow with some pith remnants; plants creeping and

rooting at the lower nodes, or erect, arching, and/or chmbing.
6. Plants creeping and rooting at the lower nodes.

7. Ligulcs inconspicuous, 0.3-0.7 mm long; sterile palea equal or suhequal in

length to the fertile floret.

8. Blades 0.6-1.1 (-1.4) cm wide 3a. L. grisehachii var. grisehnchii
8'. Blades 1.5-2.0 cm wide -„ __. 3b. L. ^mehachii var. lindelieana

7\ Ligules conspicuous, (4.5-) 5-7 (-9.0) mm long; sterile palea less than V2
the length of the fertile floret -- IC. L. standlcyi

6'. Plants erect.

9. Leaf blades conspicuously cordate-clasping, ( 14- ) 18-32 ( -42 ) em long;
lower nodes decumbent, forming conspicuous prop roots; inflorescences
(20-) 32-120 cm long __ __ ___. .„ 9. L. proccnima

9'. Blades not conspicuously cordate, smaller, 2,5-14 (-18) cm long; plants
without conspicuous prop roots; inflorescences smaller, 2-30(-34) cm long.
10. Ligule of the upper leaves evident, ( L6-)2.0-6.0(-7.0) mm long.

11. Panicle spherical, small, usuall> less than 9 cm long, the base
included in the upper sheath, only rarely completely exserted;

upper surface of the blade scabrous; ligule mostly 4-6 mm long— — - 13. L. scahrior
11'. Panicle ovoid, larger, (2-)9-25(-30) cm long, the base usually

completely exserted; iipper surface of blades glabrous, or variously

pubescent; ligules mostly less than 3.5 nun long.

12. Panicle branches reflexed or widely spreading; sheaths puber-
ulent or glabrous; blades mostly 7-14 cm long, 1.0-2.2 cm
wide _ 5. L. ligulafa

12'. Panicle branches ascending to spreading; sheaths papillose-

hispid or pubescent; blades mostly 9-19 cm long, 1.2-3.4 cm
wide 15a. L. sorghoidca var. sorghoidca

10'. Ligide of upper leaves not readily visible, but if evident, mostly 1

than 1.5 nun long.

13. Blades glabrous on both surfaces, sometimes with a few sma
scattered hairs at the base of the upper and/or upper and lower
surlaces „. __ 2b. L. dharicata var. austroamcricana
14. Blades linear to narrowly lanceolate, mostly less than 2 cm

wide.

15. Panicle bearing few spikelets, the lower panicle branches
reflexed or ^^'ideIy spreading; pedicels sharply divergent

at maturity; culms zigzag

2a. L. divarirafa var. dwaricaia
15'. Panicle various, but the lower panicle branches mostly

not reflexed; culms straight or zigzag.

16. Spikelets 4.0-5.0 mm long.

17. Base of the panicle included in the sheath;

pedicels and x^anicle branches short _ __ —
2c. L. dwaricaia var. leptosiachya

17'. Base of the panicle usually exserted; pedicels

slender, widely spreading, somewhat flexuous

16'. Spikelets 3.4-4.1 (-4.3) nun long.

7. L. nigra

18. Blades 0.3-0.7 cm wide; Jamaican endenn'c— — . 4. L. harrisii

18'. Blades 0.6-1.8(-3.0) cm wide; South America
- 2b. L. divaricafa \ar. austroamcricana

14'. Blades ovate to broad!) lanceolate, mostly more than 2 cm
wide.

19. Main inflorescence branches sparsely branched, bearing
few, large spikelets (3.6-)4.0-5.0(-5.3) cm Imig.
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20. Pedicels short, appressed; blades ( 1.3- ) 1.7-4.0 (-4.5)

cm wide, with a short, densely puberulent pseudo-

petiole 1-3 mm long 14. L. sloanei

20'. Pedicels longer, widely spreading; blades (0.3-)

0.6-1.8(-2.6) em wide, witliout the short, character-

istic pseiidopetiole - 7, L. ni^ra

19'. Main inflorescence branches highly branched, bearing

mnneroiis, smaller spikelets (2.(3-)2.8—4.1 cm long.

21. Spikelets globose, the base of the fertile lemma usu-

ally with a distinct shelf from which a sterile pro-

jection often arises; blades of the main culms ovate

to ovate-lanceolate; spikelets densely arranged

12a. L. ruscifolia var. rusrifolia

21'. Spikelets not globose, more elongated, the base of

the fertile lemnui without a shelf; blades of the

main cidms lanceolate, spikelets less densely ar-

ranged L. sorghoidea var. pafcntiflora

13'. Blades with some pubescence on at least one surface.

22. Blades small, relatively short and broad, ovate, 2-7 (-9.5)

cm long, (0.5-)0.S-2.8 cm wide, densely arranged on the

branches.

23. Upper blade surface hispid, velutinous, or pilose; panicle

branches densely pilose 12b. L. ruscifolia var. vehitina

23'. Upper blade surface glabrous to puberulent; panicle

branches usually scabrid, puberulent, or with a short

pubescence, only rarely pilose.

24. Culms papillose-pubescent or papillose-puberulent

throughout; panicle branches reflexed; spikelets

4.0-4.8 mm long, obovate 11a. L, rugelii \ar. rugdii

24'. Culms glabrous or witli a line of puberulence, not

papillose-puberulent throughout; panicle branches

ascending to spreading; spikelets 3.6-4.2 mm long,

globose - lib. L. ntgcUi var. polilii

22'. Blades larger, linear-lanceolate to ovate, (5-) 6-25 (-35) cm
long, ( 0.3- ) 0.6-4.4 (-5.6) cm wide, relatively widely separ-

ated on the branches.

25. Spikelets (3,6-)4.0-5.0 nun long; panicle rather open

with few spikelets, the pedicels widely spreading ~— 7. L. nigra

25'. Spikelets (2.6-)2.8-4.1 mm long; panicle much denser,

the pedicels not as widely spreading.

26. Spikelets obovate- leaves typically with tiie follow-

ing combinations of pubescence, the upper l)lad<^

surface puberulent, the lower surface velutinous, the

collar densely hispid, and the sheath papillose-

hispid, sometimes the foliage cmly puberulent;

blades usually linear-lanceolate to lanceolate, typ-

ically proportionally longer and narrower; inflores-

cences open, generally larger, ( 5- ) 9-25 ( -35 ) cm
long; spikrlets ( 3.0- ) 3.4-4.1 (-4.3) mm long

15a. L. sorghoidea var. sorghoidea

26'. Spikelets usually glt)bose; leaves only rarely with

the above combination of pubescence, glabrous to

hispid or villous; blades usually lanceolate-ovate to

ovate, proportionally shorter and broader; inflores-

cences dense, generally smaller, (2-) 4-16 (-22) cm
long; spikelets (2. 6-)2.8-3.8(-4.0) mm long

12a. L. ruscifolia \ar. ruscifolia

1. Lasiacis anomala Ilitchc, J. Wash. Acad. Sci. 9: 37. 1919. type: Trinidad,

Fort George Road, Port of Spain, edge of jungle, higli climbing, with strong
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central cane, the branches not fascicled, main culm thick as pencil, 27 Nov.
1912, Hitchcock 9977 (=Amer. Grass Natl Herb. No. 595} (US, holotype;

F, Gil, MO, NY, P, US, isotypcs).

ranictun latifoUnm \ar. iouicntellum DocU in Mart., Fl. Bras. 2(2); 207. 1877. type: Brazil,

CcarA, Gardner 1894 (K, lectotypc; NY, P, US, isoleclotypes).

Perennial; culms caespitose, 0.4-5.0 m long, lignified, erect and arching,

commonly rather weak and supported in erect position by surrounding vegeta-

tion, small culms of young plants occasionally procumbent and then rooting at

the nodes; internodes of mahi culms 3-9 mm thick, liollow, glabrous, those of tlie

ultimate branches often with a dense to sparse line of puberulence; nodes gla-

brous; primary branches usually 1 per node, secondary and tertiary branches

1 per node to fascicled; sheatlis usually puberulcnt, sometimes villous or hispid

with hairs to 1.5 mm long, often becoming glabrate on the upper sheaths, rarely

all sheaths glabrous, the upper margin and dnx)at ciliate, the auricular hairs

inconsx^icuous to 2.5 mm long; collar typically densely puberulcnt to hispid

with hairs up to 1.2 mm long; ligule membranous, 0.3-0.8(-1.8) mm long; blades

(2.5-)5-12(-15) cm long, 0.8-3.0(-4.0) cm wide, ovate to narrowly elliptic-

lauceolate, the upper surface puberulcnt or pubescent, rarely glabrous, the lower

smface usually densely, softly puberulcnt, occasionally hispid or glabrous, the

apex abruptly acute to gradually acuminate, the base asymmetrical, ciliate,

somewhat clasping, the margin scabrid; lower leaves of secondary and tertiary

the upper leaves of themorbranches

main branch often becoming glabrate; panicles 2-15 cm long, the longest brand
1^ cm long, with the spikelets rather evenly and compactly arranged on the

branches, the branches ascending to widely spreading and reflexed, the lower

ones well separated, minutely puberulcnt and scabrous, the pulvini puberulcnt

to glabrous; spikelets ( 2.8- ) 3. 1-3.5 ( -3.8 ) mm long, globose; first glume
(1.0-)1.2-1.8 mm long, 7-nerved; second ghune (2.0-)2.3-2.7 mm long, 9-nerved;

first sterile lemma 9-nerved, without a sterile palea or a flower, subequal in

length to the fertile floret; second sterile lennna 9-nerved, with a sterile palea V2

to v^ the length of the fertile floret, usually without, sometimes with a staminate

floret 2.6-2.9 mm long, 1.6-1.7 mm wide, blackish brown, the

mm long,anthers 1.6-1,7 mm lo ^^ ^ ____ ^ ^ ..,.^ ,.j.,.,.

1.5-1.6 mm wide, light brown; chromosome number n = 18.

Ecology: Lasiacis anomula typically inhabits savana areas or the drier

tropical forests at ele\ations from sea level to 800 m. It occurs connnonly along

forest edges, in gallery forests, in brush of secondary forests, and in clumps of

trees in savannas. Collections with spik(^lets have been made from late April

to December.

Distrihution: This species is found in north-central South America including

eastern Colombia, Venezuela, Guyana, Surinam, and northern Brazil. It also

occurs on the islands of St. Vincent, Barbados, Trinidad, and Margarita.

Lasiacis anonuih is unique in ha\ing an extra bract (sterile lemma) in the

spikelet and identification, therefore, causes no problem. Hitchcock (1919)
discussed this species in detail. Tie considered it to be closely related to L,
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rmcifolia, differing essentially only in the presence of the extra sterile lemma.

This character plus the distinctive geographical range, which excludes L.

ruscifolia, were cited by him as reasons for accepting this taxon at the specific

level. The present study confirms this conclusion. Field studies of many popu-

lations in Trinidad and Venezuela showed that these plants occur in pure popu-

lations. Spikelets in all plants in each population examined had an extra sterile

lemma.

As Hitchcock (1919) noted, the presence of a second .sterile lemma is con-

trary to the typical spikelet structure in the tribe Paniceae. Although this is a

very striking morphological feature, one might hypothesize that it could be the

result of a very small genetic difference, possibly a one gene difference. How-

ever, hybridization with L. rmcifolia (unpubl.) indicated that the two taxa are

probably reproductively i.solated, and its seems likely that more than one gene

is responsible for the .spikelet differences between the two taxa. Although the

sterility barrier was not complete, there was a significant reduction in the ft^rtility

of the hybrids. This, plus the morphological difference and distinct geographical

distribution of these taxa, is evidence that they should be maintained at the

.'pecific level.

Plants of L. anomala are in most respects similar to L. ruscifolia, as noted by

Hitchcock. However, the inflorescences are smaller and more compact, the leaves

are consistently smaller and less variable in pubescence, and the plants are

generally less robust but more straggling and scandent than in L. ruscifolia.

Barbados. Hopewell, Johnson 1246 (NY).

Brazil, atmazonas: Rio Bianco, Kuhhnaun 33.5.S (US), hauia: Sena do Curial Feio,

Ilarlni 16991 (MO). 16913 (MO), ceara: Baturitc, Euficnic 284 (KB, US). Without definite

locality, Gardner 1884 (NY, US), 1894 (P), 18S9 (US). Batiirite to Guaramirango, SwalJcn

4419 (KB, US). Campo Grande, Swallen 4516 (US), 4587 (RB, US), maraniiao: Caxias to

Barra do Gorda, Swallen 3554 ( US )

.

CoLCNfRiA. vichaoa: La Ventnrosa, Rio Meta, Cuatrecasas 4191 (F, US).

Guyana. Takuta River, Smith 3131 (F, GH, MO, NY, US).

Surinam. Ebbatop, Aimhoff 1563 (NY). Willielniina Gebercte, Irwin ct al 54540

(MO. NY, UG, US). 55331 (MO, NY, UC, US), 55696 (MO, NY, UG, US); Maguire et al.

54204 (MO, NY, UC, US); Schnh 10461 (IJ). Near Wonotobo, Stahel 6- Gonggrijp 2854

Trinidao. Vic. of BriglitoTi. BriUon 2905 (NY, US). Monij^'a, Bwadwau 2504 (F. US).

Mayaro Broadwai/ 2627 (F, ISG, M. US). Ghaguarama.s, Broadway 6739 (MO, US). Monos,

Broadway 7447 (US). Point Gourde, Broadway 8081 (A, US), 8083 (MO, US). Cliacuara-

nias Broadivay s.n. (US). Look Out Hill, Broadway .v.n. (F, GH, MO, NY, US). Vic. of

Piarco Davidse 2522 (TSC, MO), 2.523 (ISC. MO). Irois Bay, Davidse 2580 (ISC. MOV
Vic. of Piarco, Davidse 2591 (ISC, MO), 2592 (ISG, MO). Port of Spain, Hitchcock A.G.N. 11.

595 (F, GH, MO, NY, US), 10001 (F, US). St. Jo.scph, HitchcocTc 10021 (US). Chacacha-

care, Ilitrhrorh 10063 (US). San Fernando, Hitchcock 10117 (US). Vic. of Cedros, Hitchcock

10136 (GH, US). Erin Savanna, Sodcrstrom 1126 (NY, UC, US). St. George, Morne Cath-

erine Rd., Webster ir Miller 9943 ( US )

.

Venezuela, amazoxas: Bords de I'Orenoque, Chaffanjon 190 (P). 12.5 km N of

Puerto Avacucho, Davidse 2784 (ISC), 2786 (ISC, MO). 5 km N of Sanariapo, Maguire

et al 36170 (NY, US, VEN). Maypures, Muer 3636 (P). 10-30 km ESE of Puerto Ayacucho,

Stcyermark et al 113905 (MO), anzoategui: Pariaguan, Pitticr 14535 (US, VEN), 14538

(F US, VEN). El Guacimo, Pitticr 15053 (US), aragua: Cata, Cardenas 499 (MO, MY).

Rancho' Grande, Montaldo ir Ramia 3310 (MY). Maracay, Montaldo 3532 (NY). Near

Ocnmare, Pittier 14162 (NY, US), bolr'ar: 21 km E of Rio Caura, Davidse 4469 (MO).

13 km ESE of Upata, Davidse et al. 4617 (MO). 18 km N of Upata, Gentry (ir Berry 14923

(MO). 1 km NW of Upata, Stcyermark 57686 (F, NY, US). 2 km SE of Los Patos, Steyer-
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marl: S6992 (VKN). E of Miamo, Stcycrmark 8S215 (NY, US). Hato El Pillar, TruiUlo 2278
(MY). Corro Bolivar, Wurdack 34398 (NY, US, VEN). cauauouo: Cortado Yuma Box
3913 (MO, MY, VEN). Vic. of Valencia, Pitticr 9016 (Gil, NY, US, VEN), 9062 (GH, NY,
US, VEN). Lago dc Valencia, TrujiUo 3815 (MY). falc6n: Cerro Santa Ana, Paraguana,
Curran & Ilamaii 699 (VEN); Tmssct ir Aristcgiiirta 3394 (VEN). guarico: Vic. of
Calabazo, Estacion Biol6«ia, Amtcfitikta 4335 (VEN), 5623 (NY, VEN); Castelhmns 12
(VEN); Dmidsc 2916 (ISC, MO). 16 km S of Calahozo, Davidse 2970 (ISC, MO). 26 km
S of Calal)ozo, Davichc 2983 (ISC, MO). 5.5 km W of Guayabol, Davidse 3001 (ISC, MO).
46 km NW of Calabozo, Davidse 3007 (iSC, MO). 10 km SSE of Calabozo, Davidse 3690
(MO). 51 km N of San Ecrnando de Apure, Davidse et ah 3968 (MO). 80 km S of Las
Mercedes, Davidse 4272 (MO). Vic. of Calabozo, TrujiUo 8638 (MO, NY), laha: Sabanas
de Cujicito, Sacr 533 (E, VEN). moxagas: Saiifa Barbara Camp, Maauire et al. 27275 (NY,
US, VEN). NUEVA espahta: Isia Margarita, Johnstoii 196 (GII); Miller 6- Johiislon 184
(F, GH, MO, NY, US), yaracuy: 5 km S de Bella Vista, Af^ostini et al. 1808 (MO). Between
Canipo Eli'as and Aleracliiche, Arisfcguiela 6- Foldafs 1330 (VEN).

2a. Lasiacis divaricata (L.) Hitchc. vai. divaiicala, Contr. U.S. Natl. Herb.
15: 16. 1910.

PaniniDi divarieatum L., Syst. Nat, cd. 10. 2: 871. 1759. itpe: Jamaica, Browne s.n. (LINN,
holotypc, microfiche of flic Linnaean Herbarium, slie(>t 80.65, inscribed Br.).

P. bamhusoidcs Desv. in Hamilt., Prodr. PI. lud. Occ. 10. 1825. type: Puerto Rico, 'liabitat
in Am. Eqninoxi" ( P, holotype, photograph US )

.

P. chaurinii Stend., Syn. Pi. Glmn. 1: 68. 1851. type; Guadeloupe, Duchassaing s.n. (P,
holotype).

P. divarieatum var. stennstaeJiyiim Griseb., Fl. Brit. W. Ind. 551. 1864. type: Jamaica
March 20 (GOET, holotype, fragments US).

P. divarieatum var. glahrttm Kuulzc, Rev. Gen. PI. 2: 781. 1891. type: not indicated, not
seen.

Perennial; culms erect, cacspitosc, (0..5-)l-5(-7) m long, lignified bnt ratlicr

weak, usually strongly arching and stipportctl in brush, often bending to the

ground \\heu unsupported, the upper portion of die main culm and large primary
and secondary branches usually zigzag; branches solitary or fascicled at the

nodes; iuternodes hollow, 5-9 mm thick, glabrous or with a line of pubcrulencc
on one side, rarely puberulent dnoughout or at the apex only; nodes glabrous;

sheaths usually glabrous, less fretpiently puberulent, especially on the inter-

nerves, die overlapping margin and throat ciliate with hairs to 3.0 mm long, the

auricular hairs 0.3-2.0 (-3.0) mm long; collar usually sparsely puberulent, rarely

den.sely pubescent widi hairs to 0.7 mm long or completely glabrous; ligule

membranous, inconspicuous, and usually not directly visible, 0.2-0.6(-1.2) mm
long, usually ciliolate with hairs 0.1-0.3(-0.5) mm long, occasionally glabrous;

blades (3-)5-12(-16) cm long, (0.3-)0.6-1.4(-2.0) cm wide, Hnear-lanceolate or

lanceolate, the upper surface glabrous except for some scabridity or puberulence
along the lower part of the midrib, the lower surface glabrous, rarely minutely pu-
berulent, especially at the base, the base asymmetrical, the margin scabrid, the

apex acuminate; lower blades on the culms oftiMi deciduous, leaving the sheaths;

panicles 2-12 (-20) cm long, the longest branch 2-8(-12) cm long, bearing few,
widely spaced spikelets, the branches, especially the lower, reflexed, the upper
branches widely spreading, scabrid, or the lower portions puberulent, the

pedicels widely divergent from the panicle branches, the lower pulvim' usually

puberulent, occasionally glabrous; spikelets (3.5-) 3.7-4.3 (-4.5) mm long, ob-

ovatc; first glume (1.2-)1.4-2.0(-2.5) mm long, 7-11 (-13) -nerved; second glume
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9-11-neived; sterile floret without a flower, the lemma 9-13-nerved, the palea

subeqiial to V2 the length of the fertile floret; fertile floret 3.4-4.0 mm long,

1.9-2.4 mm wide, whitish to brown at maturity, the anthers ca. 2.0 mm long,

white, the stigmas purple; caryopsis 2.2-2.4 mm long, 1.7-1.9 mm wide, whitish;

chromosome number n = 18.

Ecolo'^ij: Lasiacis dwaricatu var. divaricata occupies a wide range of habi-

tats. In Florida it is usually found in hammocks, but it has also been occasionally

collected in pinelands. In the West Indies the plants are found from the xero-

phytic coastal thickets and Acacia shrub communities to the more mesophytic

pine forests of broadleaf forests. In Central America and Mexico it is most com-

mon along brushy borders of lowland broad leaf forests, although it also occurs

in the pine forest. Plants have been collected primarily below 1,000 m, only

rarely above this in Mexico. Spikelet-beariug plants have been collected through-

out tlie year, but the majority have been collected from June to early March.

Distribution: Lasiacis divaricata var. divaricata is essentially a Caribbean

species. It extends from the southern tip of Florida throughout most of the West

Indies, becoming rare in Trinidad and WMiezuela. It is also known from Mexico

to Panama.

I have followed Chase & Niles (1962) in assigning P. divaricatum var.

^lahrum to synonymy imder L. divaricata var. divaricata. I have not seen the

specimens upon which the names were based, but since these were from the

Caribbean area and were described as having glabrous leaves, this seems a

reasonable disposition of the name.

Lasiacis divaricata var. divaricata is recognized by its usually glabrous ( only

rarely minutely puberulent), narrowly lanceolate, rather firm, glossy blades,

short lignles that are usually not visible without opening the sheath, and panicles

with reflexed branches bearing a few obovate spikelets.

Hitchcock (1920, 1936) and Swallen (1943, 1955a) have stressed the gla-

brous nature of L. divaricata, and for this reason, all small-leaved, glabrous plants

from South America have usually been considered to belong to this variety.

Little attention had been paid to inflorescence, spikelet, and ligule characters,

in all of which these South American plants traditionally assigned to L. divaricata

differ from var. divaricata as recognized by me. For this reason, those South

American plants are recognized as a new variety (var. austroamericana) ,
thus

limiting var. divaricata to the West Indies and much of the immediate adjoining

Caribbean continental area.

The majority of specimens from Central America, Mexico, Cuba, and oc-

casional specimens from throughout the remaining areas of its range have

distinctly puberulent sheaths, rather than the glabrous sheaths ascribed to this

taxon by Hitchcock (1920, 1936). Some specimens from Chiapas (Beetle

M-3902) and Belize (Croat 23649, 23707; Dwyer 11155) have papillose-puberu-

lent internodes and in this respect resemble L. divaricata var. leptostachya.

Through many of the Lesser Antilles extending from Saba to Grenada, there

occur plants with li gules primarily 0.6-1.0 mm long. These appear somewhat

fUfff-ipnf frnm mo\f nlaiits of var. divaricata because the ligules can usually be
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easily seen without moxiiig the sheath back. Tlic distinction seems hardly great

enough to warrant varietal status. II' tliis was desired, however, it should be
noted that the type of Panicum chatwinii falls within this morphological group.

Common names: Hitchcock (1936) reports that this species is known as pito

de bejuco in Cuba. Cuba: Santa Clara, tibisi, Luna 206. Bahamas: Conception
Island, wild cane, Brltton 6 Millsvau<'h 6063:^.

Bahama Islands, acklins island: Brace 4305 (F, NY, US), andhos island: Deep
Creek, Brace 5108 (F, NY). Conch Creek, Brace 6786 (V, NY). Deep Creek, Noiihrop dr

Northroj) 723 (F); Small ir Carter 8586 (F, NY, P, US), ancuilla island: Salt Key Bank,
Wilson 8051 (F, NY), cat island: Wilson Bay, B,,rnc 133 (A, WIS), 227 (WIS), s.n. (A).
coNCErTiON island: Britton 6- Millspaugh 6033 (F, NY), crooked island: Marine Vied
Road, Brace 4617 (F, NY). Hitchcock s.n. (MO), eleutiieha: Glass Window to Gregory
Town, Britton ir MiUspaugh 5405 ( F, NY ) . Harbour Isle, Britton 6403 ( F, NY ) . Rothrock
584 (F). CHEAT AHACO ISLAND: Grccn Turtle Cay, Brace 1509 (F, NY). Cherokee, Brace
1908 (F). Green Turtle Cay, Correll ir Corrcll 47652 (MO). Near Treasure Cay, GilUs 6134
(A). Lul)bers Quarters, Gillis 7338 (A). Wilson City, Proctor 30706 (IJ). great hahama
island: Barnett's Peak, Britton 6- Millspaugh 2630 (F, NY), cheat inacua: NW Point,
Dunbar 233 (A), little inacua : Wliiteland, 'Nash ir Taylor 1240 (NY), little san
SALVADOR: Britton 6- MiUspaugh 5696 ( F, NY), long island: Brace 4230 (F, NY, US).
South Clarence Town, HiJl 2289 (MO), new phovidenci;: Lake Cunningham, Britton ir

Brace 640 (F, NY). Cooper s.n. (NY). Ca. 1 mi S of Foxliill, Correll 6 Popcnoc 40321 (MO).
Nassau, Degener 18780 (Gil, NY); Hitchcock s.n. (F, US); Mcrilaincn Ir Roc 36 (WIS).
NORTH CAicos: Vic. of Kew, Millspaugh ir Millspaugh 9132 (F, NY); Troctor 9032 (IJ).
rose island: Scrub Island, Britton 6- Millspaugh 2130 (F, NY, US), rum cay: Sclater's

Tract, Brace 3978 (F, NY), south dimini: Howard 6 Howard 10069 (GH, NY), watling's
island: W(7.wn 7309 (F, GH, NY).

Belize, ueli/.e: Vic. of Maskall River, Croat 23924 (MO). Vie. of San Jose Mavan
Indian Village, Croat 24420 (MO). Gracie Rock, Dwxjer 10971 (MO). 1.5 mi W of Maskall,
O'Neill 8457 (F, GH, UC). Near Manatee Lagoon, Peck 93 (GII). Rd. to Sibun River,

Rose Inncs 58 (IJ, ISC), cayo: Vic. of Milliouario, Croat 23649 (MO), 23707 (MO).
Vaca, Gentle 2332 (F, GII, US). El Cayo, Lundcll 6145 (F, C;H, NY, US); Lundcll 6430
(F, GII, NY, US), coro/.al: Port Sal, Gentle 103 (F); Lundcll 4904 (NY), orange walk:
Mi 54, Northern Hwy., Dwyer ir Liesner 12209 (MO). Ilillbank Camp, Pelley 33 (F). stann
CREEK: 5 mi S of Lynam Agric. College, Crankshaw 16 (MO). Caril) Reser\'e, Gentle 3001
(GII, US), 7975 (F, IJ, NY, UC, US). Broken Ridge, Gentle 8215 (F, IJ, NY, UC, US).
Cohunc Ridge, Gentle 8523 (F, IJ, UC, US). Stann Creek Valley, Gentle 9089 (US).
Middlesex, Schipp 332 (F, GII, MO, NY, UC, US). Ca. 5 mi S of Lyuam Agric. College,

Spellwan 1598 (MO). Silkgrass Creek Reserve, Stevenson 171 (F). toledo: Columbia
Forest Station, Dwyer 9957 (MO). San Jose, Dwyer 11155 (MO). Monkey River, Gentle
3657 (F, GII, MO, NY, US). Near Jacinto Creek, Gentle 5572 ( F, IJ, US). Cliavarrias Rd.,

Gentle 6278 ( IJ, US). Between Machaca and Camp Z, Gentle 6931 (F, IJ, NY, UC, US).
El Dorado Rd., Gentle 6963 (F, IJ, NY, UC, US). Near Colombia, Gentle 7098 (US).
Near San Antonio, Gentle 7785 (IJ, US), district ltnknown: i mi W of Salt Marsh, O'Neill

8492 (F, GII, UC).
Cayman islands, cayman rrac: Millspaugh 1172 (F), 7226' (F, US); Proctor 28962

(IJ). grand cayman: Brandt 1694 (IJ), 203/ (IJ). Coxernor's Island, Kings GC166 (MO,
NY). Georgetown, Lewis s.n. (IJ). liitle cayt^ian: Kings LC94 (MO, NY), swan islands:
Nelson 87 (GII, US); Proctor 32561 (IJ).

Costa Rica, alajueia: Vic. of Los Cliiles, Holm 6 litis 728 (A, NY), limon: Limon
area, Pohl 6- Calderon 9991 (ISC).

CuHA. camacuey: Vie. of La Gloria, Shajer 23 {V, W). Cayo Camagiiey, Shafer 2571
(F, GH, NY, P, US). Cayo Coco, Shafer 2720 (F, GII, NY, US), harana: Cerca Managua,
Baker ir Wilson 304 (F, NY, US). Anafe, Kkman 1020 (NY). Cerro dc Espcron, Killip

13509 (US). Vic. of Cojimar, Killip 13808 (US); Leon 1970 (US), 1971 (US). Near Camp
Colombia, Leon 767 (ISC, US). Vic. Jamaica, Leon 2602 (GH, US). Madioiga, Le6n 8945
(GH, NY). Vic. of Jamaica, Leon 13658 (GH, US). Almendares River, Shafer 12464
(US). 1S1.A DE piNos: Sierra de los Caballos, Britton ir Wilson 15134 (F, NY). Nucva
Gerona, Curtiss s.n. (NY). Pedernales Point, Millspaugh 1422 (F, US). Nueva Gerona,
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Palmer & Riley 1001 (NY, US). San Juan, Roig h- Cremata 1779 (NY), las villas:

Cayamas, Baker 2501 (F, NY), 4611 (US). Trinidad Mts., Brtics s.n. (CH, NY).

CienfuL'^os, Bntcs s.n. (GH); Combs 148 (F, CII, ISC, MO, NY). Caibaric-n, Fenumdo

349 (Gil, US). Sierra de San Juan, Hodge 6 Howard 4493 (A). Rio San Juan, Howard

et al. 384 (A, ISC, NY, UC, US). Cienfuegos, Jaek 4380 (A, NY, UC). Near Sancti

Spiritus, Leon 904 (US); Lmden 2 (GH). Lonia de Banao, Luna 26 (NY). Sierra de San

Juan, Morton 4123 (US), 4143 (UC, US). Trinidad Mts., Morton 4210 (UC, US). Sierra

de San Juan, Morton 4528 (US). Trinidad Mts., Smith et al. 3269 (F, MO, UC, US).

Webster et al. 206 (A); Wood 6 Atchison 7463 (US), mantaxzas: Mantanzas, Britton 6-

Wilson 241 (NY). San Miguel de los Baiios, Killip 13919 (US). Near Cauasi, Leon 13118

(GH, US), oriente: Guatanonio, Britton 2106 (NY, US). Santiago, Clemenle 2879 (Gil,

IJ). Near Plava de Juragua, Clemente 7444 (GH, IJ). Near Manati, Gurtciz 5685 (NY, US).

Guatanouio, Hioram 2198 (NY). Guaro, Hitchcock 23398A (US). Siena do Nipe, Leon

20350 (GH). Canauiova, Leon 21097 (CH). Central Palnia, Linder 5 (GH). Santiago,

Millspaugh 1015 (F, US). Sierra de Nipe, Morton <Lr Acuna 2914 (GH, MO, NY, US), 3218

(MO, US). Sierra Maestra, Morton & Acuna 3433 (F, GH, NY, US). Sierra dc Nipe, Morton

et al. 8753 (US). Punton de Cuerro, Morton i^ Alain 8879 (US). Vic. of Baracoa, Pollard

et al. 76 (F, GH, MO, NY, UC, US). S of Holguin, Shafcr 1375 (NY, US). Sierra de Nipe,

Shafer 3017 (F, NY, US). Rio Yamuri, Shafer 7827 (NY, US). Farullon de la Perla, Shafer

8751 (NY, US). Baracoa, Leon & Victorin 17336 (GH, US). Santiago, Taylor 324 (NY);

Underwood & Earlc 1642 (NY). 8 km S of Moa, Websier 3822 (GH, US). 3 km N of El

Morro Webster 4058 (GH, US). 5 km S of San Pal)lo de Yao, Webster 4076 (GH, US).

piNAR DEL Rio: Cajalbana, Alain 1671 (GH, IJ). Vic. of Pinar del Rio, Britton 10042 (N\).

San Diego de los Baiios, Leon 4662 (US). Rosario Mts., Leon 12776 (GH). El Rosario, Leon

14118 (US). Vic. of Mendoza, Shafer 10597 (F, GH, MO, NY). Sierra Mendoza, Shafer

11149 (F, NY, US). Arroyo del Suniidcro, Shafer ir Leon 13564 (F, NY). Sierra de Anafc,

Wilson 11363 (F, NY, US).

Dominican Republic, baraiiona: Baraliona, Abbott 1542 (GH, US). Polo, Abbott

1840 (GH, US), 1876 (GH, US). Maniel Viejo, Abbott 1914 (F, GH, MO, US). 12 km

NNE of Polo, Davidse 2721 (ISC, MO). Near Rincon, Fucrtcs 1276 (GOET, M), 1476

(GH MO US). uiSTiUTO nacional: Vic. of Ciudad Tnijillo, Allard 13463 (A, US), 13464

(A, MO, NY, US), 13573 (US), 14126 (NY, US), 15750 (US), /.S92.9 (US). Km 32 Santiago-

Santo Domingo Hwy., Davidse 2619 (ISC, MO). Santo Domingo, flo.se et al. 4142 (US), el

sEiBo: E of Jovero, Abbott 2859 (GH, NY, US), la veca: Cotuy, Abbott 737A (IJ, US). Vic.

of Piedra Blanca, Allard 13613 (US). Vic. of larahacoa, Augusto 1015 (NY). 17-18 km N of

Jarabacoa, Davidse 2633 (ISQ MO), 2641 (ISC, MO). Near Hotel Montana, Gould 6 Jimenez

14102 (MO). Vic. of Jarabacoa, Jimenez 5937 (NY). La Vega to Jarabacoa, Liogier 12410

( NY) 4 mi S of La Vega, Liogier 15871 ( NY), macoris: 23 km W of San Pedro de Macons,

Howard ir Howard 9503 (GH, NY, US); Rose et al. 4159 (US), 4441 (US). Consuelo,

Taylor 242 (NY), pedernales: 10 ini NE of Cabo Rojo, Liogier 16944 (NY), puerto

PLATA: 9 km SW of Sabaneto de Yasica, Davidse 2674 (ISC, MO). Yaroa, Jimenez 2764

(US). Loma del Puerto, Liogier 15917 (NY). samanA: Vic. of Sanchez, Abbott 171 (US ,

179 (IJ US). Vic. of Laguna, Abbott 297 (H, US). Vic. of Samana, Abbott 506 (IJ, US),

1523 (GH, US). Vic. of Sanchez, Abbott 1527 (F, GH, US); Taylor 2 (F, NY), san juan:

El Cerado, Hoicard 6 Hmvard 8672 (GH, MO, NY, P). Santiago: Navarette, Abbott 1084

(US). Pico Diego de Ocampo, Jimenez 1464 (US). Jaiqui to Picado, 7.;V)g/('r 17049 (NY).
^

Guatemala, alta verap.\z: Near Finca Sepacnite, Cook 6 Griggs 138 (US). Cliama,

Johnson 177 (US). Trcce Aguas, Lewton 286 (US). Cubilciuitz, Stamllcy 70615 (F, US);

von Tuerckheim 7696 (US), escuintla: Near Escuintla, Standlcy 63909 (F). izaual:

Los Amates Blake 7721 (US), 7759 (US). Ca. 7 mi S of Puerto Barrios, Croat 41779 (MO).

Near I'uerto Barrios, Standley 24888 (US), 24889 (F), 2,5065 (F), 72832 (F, US), 72889 (F).

Cerro San Gil Steyermark 41967 ( F, US), peten: La Liberlad, Aguilar 19 (GH, MO, US).

Dolores area, Contreras 2448 (US), 259i (US), 2732 (US), 292J (US), 3043 (GH, IJ, US),

3162 (US). Lacandon, Contreras 3298 (GH, US). Lake Yaxha, Dwyer 11239 (MO). La

Libertad, Lundell 1587 (NY, US). Monte Santa Teresa, Lundell 2734 (US). La Libertad,

Lundell3548 (US), 4882 (US). Entre Sta. Elena y San Francisco, Molina 15628 (US).

quezaltenango: El Palmar, Kellcrman 6264 (US). Above Mujulia, Standley 85472 (F,

US). SANTA ROSA : Near CuiUipa, S?a»J/(7/ 77697 ( F )

.

Haiti, gonave island: Vic. of Ansc Galette, Leonard 3071 (US), 3072 (F, CU, US),

3074 (IJ), 3081 (NY, US). Vic. of Etroite, Leonard 3293 (US). Vic. of Pikmi, Leonard 5111

(GH, IJ, US), 5211 (IJ, NY, US), l'artiuonite: Hinche to Papaye, Anderson 1322 (MO,
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UC, US). Vic. of St. Marc, Lronard 2907 (CII, IJ, NY, US). Vic. of Ennery, Leonard 8997
(US), 9007 (P, US), l'ouest: Petionville, Eknuiu 2334 (A, US). Thoma/cau, Ekmau 8559
(A, US). Vic. of Port-au-Prince, Hitchock 19888 (US). Vic. of Mission, Leonard 3758 (GH,
US), 3785 (IJ, US). Petionville, Leonard 4848 (CH, IJ, US), 4970 (US). Vic. of Port-aii-
Prince, Leonard 5270 (Gil, NY, US). Nonn: Near Port Margot, Bartlett 17404 (A US).
Milot, Buek 471 (Gil). Vic. of Marmelade, Buck 1090 (GH, IJ). La Victoria, Uoldrige 1737
(NY, US). Vic. of St. Michel de I'Atalaye, Leonard 7011 ( IJ, NY, US), 7292 (UC, US), 7605
(F, Gil, US), 8052 (MO, US). Vic. of Marmelade, Leonard 8249 (US). Port do' Paix,
Leonard h Leonard 11116 (Gil, P, US). Near Port Margot, Nash 362 ( F, NY), nohd-ouest:
Tortue Island, Leonard ir Leonard 11235 (IJ, MO, UC, US), 11352 (US) 11688 (US)
11692 (US), 12539 (NY, US), 15297 (US), sun: Cayaba to Moron, Bartlett 'l7312 (A VC,
US). N of Morne Jeffrod, Bartlett 1755S (US). Morne Quinille, Christ 1898 (US). Grande
Cayenite, Eyerdani 326 (GH, MO, P, US).

HoxnuRAS. atlantiua: Isla de Roatan, Barklrij 6 Barklei/ 39669 (MO). 28 km NK of
EI Frogreso, Davidse 6 Fold 2174 (ISC, MO). 33 km SE of Tela, David.se 6 Pohl 2189
(ISC, MO). 17 km SSE of La Ceiba, Davidse ir Pohl 2196 (ISC, MO). Isla Roatan, Harmon
6- Divyer 3962 (MO). Between Saladite and San Francisco, Molina 20845 (F, NY). Vic.
of San Alejo, Slandley 7712 (F). Near Tela, Standby 53092 (A, F, US), 54282 (A, F, US),
5^5/5 (A, F, US). San Juan Carib Village, Yiincker4811 ( F, MO, UC). comayacua: San
Jos6 de Coinayagua, Davidse ir Pohl 2226 (ISC, MO). Near Signatepeque, Yuncker et al.

5651 (F, GH, MO, US). Above El Achote, Yuncker ct al 6012 ( F, GH, NY, US), copan:
11 mi S of Chiquila, Croat 42537 (MO). Entre El Porfillo y San Juan Opoa, Molina 12888
(US). OLA.Nt.iio: 3 km SW of Dulee Nombre de Culmi, Davidse t~ Pohl 2440 (ISC MO)
Near El Ploma, Molina 13291 ( US )

.

'

J.\MAiCA. clahe.nuo.nt: Portland Ridge, Barry s.n. (IJ). Lower Clarendon, Harris 12725
(F, GH, MO, NY, US), 12740 (F, GH, MO, NY, US). Peekham Woods, Harris 1276S (MO).
Portland Ridge, Lewis s.n. (IJ). Peekham Woods, Patrick 118 (IJ). Mason River Savanna,
Proctor 16228 (IJ). W slope of Crofts Mtn., Proctor 29244 (IJ). Portland Point, Taylor s.n.

(IJ). Portland Ridge, Webster 5120 (A). Manchester: Vic. of Mandeville, Britten 966
(NY); Brown 136 (NY). Southern Manchester, Harris 12691 (F, GH, MO, NY, US);
Hitchcock 9838 (US). Sonimerset Woods, Howard 6 Proctor 14899 (A), 'pohtland:' Hope
Bay, Adams 5551 (M). Rodney Hall, Adams 11638 (MO). Navy Island, Millspaiigh 1820
(F). Between Drapers and Frenchman's Co\e, Wedderhurn 198 (IJ). st. anouew: Mona,
Barry s.n. (IJ). Cooper's Hill, Crosby 6 Anderson 1099 (F, MO, NY, UC). Castleton,
Harris 11297 (F, GH, IJ, MO, NY, P, US). Brya.i's Hill, Harris 11528 (F, NY, US), 11530
(NY, US). Vic. of Constant Spring, Hitchcock 9264 (US), ,9267 (I'S), 9268 (US). Ferry
Hill, Steam 819 (A). Long Mtn., Weh.ster 4998 (A, IJ). Long Wtn.,' Yuncker 17332 (F,
MO). ST. anx: Between Alderton and York Castle, Aiulerson 6 Sternberg 3086 (US). 1.4
mi S of Ocho Rios, Davidse 6 Conroy 3274 (ISC, MO). Mt. Diablo, Hespenheide 967
(GH, MO, I'S). Edwarton-Moneaque, Hitchcock 9449 (US). Lydford Post Office, Howard
i^ Proctor 13492 (A, IJ). Moneaque, Hunncwell 14112 (GH). Mt. Diablo, Maxon ir Killip

473 (F, GH, P, US); Ridley 23 (US), st. catiiehine: Old Harbour Bay, Britton 6 Hollick
1841 (NY). Mt. Diablo, Hespenheide 1409 (GH, MO, NY, UC, US). Bog Walk to Spanish
Town, Hitchcock 9304 (US). Edwarton to Linstead, llilchcock 9420 (US), 9426 (US).
Hollymount, Maxon 10463 (NY, US). Jnan de Bolas, Proctor 7108 (A, IJ, NY), st. eliza-
BETir: Font Hill, Britton 1510 (NY). Near Nhdvern, Dignum 1 (IJ). Near Ipswich Harris
12512 (GH, MO, NY, US); Hitchcock 9628 (US). S of Gutters, Howard ir Proctor 13841
(A, IJ), 14491 (IJ). ST. JAMES: 0.5 nn* WNW of Mocho Crossroads, Hespenheide 1529
(GH). Montego Bay, Hitchcock 9687 (US). Adelphi, Powell 5716 (IJ). st. marv Troy
Harris 12572 (F, GH, MO, NY, US), 12597 (F, GH, MO, NY, US); Hitchcock 9802 (US).'
Cabarita Island, Proctor 7541 (IJ). st. thomas: Windward Road, Adams 5501 (MO).
2.3 mi E of Eleven Mile Post jet., Davidse ir Conroy 3258 (ISC, MO). 3 mi S of Claremont,
Hitchcock 9519 (US), trixaw.ny: Vic. of Barbecue Bottom, Patrick 246 (IJ). Windsor
Estate, Patrick 272 (IJ). west.\torland: Glasgow, Harris 12629 (MO). Savanna La Mar
Hitchcock 9881 (US). Blauwearie, Proctor 7315 (IJ), ,9325 (IJ). 1.5 mi W of Little London'
Proctor 11207 (li).

Leeward Islands, anticua: Sugar Loaf Mtn., Box 64 (NY, US). Maearlhy Valley
Box 91 (US). Rose et al 3392 (GH, NY, US). 3659 (US), 3660 (US), cuaoeloupe:
Duchaissing s.n. ((lOET, US); Le Gallo 547 (IJ); Qncstel 600 (US), 4023 (US); Stehle
2607 (US). MAiuE calantk: \'ic. of Pointe de FoUe Anse, Proctor 20298 (IJ). moxtserrat:
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Shdfer 700 (F, NY, US), nevis: Box 172 (US); Edwards 085 G (MO), saha: Boldin^h

2070 (US). ST. EusTATius: Boldingh 990 (P). sx. kitts: Hitchcock 16354 (US).

Mexico. cmAPAs: 50 km S of Palenquc, Beetle M-3902 (MO). 15 km WNW of

Ocozocoautla, Biecdlove 29030 (MO). Laguna Miramar, Breedlove 33311 (MO). Jet. of Rio

Perlas and Rio Jatate, Sohns 1590 ( MEX, US). Near Ocosingo, Ton 3475 (NY), jalisco:

Tequila, Palmer 362 (F, GH, ISC, MEXU, MO, US), oaxaca: 5 mi N of Palomar, Croat

40006 (MO). Temazcal, Sousa 965 (MEXU), 1328 (MEXU). 3 km al E de Sarabia,

Vazquez 1448 (MO). Ubero, WiUia7iis 9468 (F, US), quintana roo: Con.sumel Iskind,

Beetle M-4226 (MO). Tancah, Swallen 2812 (US). Gozmiiel Island, Sicallen 2849 (US).

SAN LUIS POTOsi: Tamazimchale, Hitchcock 6 Stanford 7311 (US); Kemnjer 1018 (F);

Lundell ir Lundell 7119 (NY, MEXU, US), 12405 (MEXU, NY, UC, US). Tamasopo,

Pennell 18014 (GH, US), tabasco: La Palnui, Matuda 3242 (F, GH, MEXU, US), veiia-

CRUZ: 2 mi W of Cordoba, Ballwinkel 6 Wundcrlin 403 (WIS). 6 mi E of Coatzaeoaleos,

Croat 40038 (MO). Near Tantoyuca, Ervendherg 281 (GH). Cordoba, Hitchcock 6456

(US). 4 km N of Minatitlan, King 1057 (US). Km 56 Veraeruz to Coatzaeoaleos, Lcija <b-

Garza 756 (MEXU). Ciudad Aleman Cosamaloapan, Martinez-Caldcron 1094 (UC). Zacua-

pan, Ftirpus 2905 (F, Gil, NY, UC, US). Vic. of Rio Tonto, Santos 2269 (US), yucatan:

Izabal, Gaiimer 1032 ( F, GH, MEXU, MO, NY, UC, US). Chieliankanab, Ganmer 2144

(F GH NY) 2462 (F). Izabal, Gaumer 2482 (F). Hunncma, Miranda 8087 (MEXU).

Miridix/Schoti 675 (F, GH, MO, US). Chiehen Itza, Swallen 2410 (US), 2417 (US), 2452

(US), 2465 (MO, US), 2469 (US). Tizimin, Swallen 2489 (US), 2512 (US), 2520 (US).

Uxmal, Swallen 2625 (US), 2641 (US). Peto, Swallen 2706 (US).

NicAHA(;uA. ciioNTALEs: Vic. of La Libcrtad, Standleij 8999 (F). zelaya: Bilwaskanna,

Davidse ir Pohl 2295 (ISC, MO). Bluefields, llampe 12-f (GOET).
Panama, canal zone: Aneon Hill, Killip 4028 (US). Albrook Air Force Base, Stimson

5188 (NY, SCZ). colon: 0.7 mi NE of Rio Picdras, Nee ir Mori 3649 (MO, WIS).

Puerto Rico: Rio Piedras, Bloinquist 12083 (UC). Mt. Alegrillo, Britton et al. 2623

(US). Vie. of Guanica, Britton et al. 4955 (NY, US). Cayo Muertes, Britton et al. 5006 (F,

NY US). Vic. of Catano, Britton et al. 6991 (NY, US). Culebra Island, Britton I- Wheeler

s.ri.'(F, NY). Mayagnez, Chase 6157 (US). Vie. of Mariaco, Chase 6192 (US), 6225 (US).

Aibonita to Cayey, Chase 6335 (US). Vic. of San Juan, Chase 6365 (US). Vic. of Vega

Baja, Chase 6420 (US), 6431 (US). Vic. of Arecibo, Chase 6443 (US). Between Utado

and Adjuntos, Chase 6462 (US). Vie. of Guanica, Chase 6521 (US). Coamo, Chase 6543

(US). Vic. of Arecibo, Chase 6560 (US). Vic. of Lares, Chase 6587 (US). Manati, Chase

6610 (US). Viques Island, Chase 6683 (US). Sierra do Lnquilla, Chase 6726 (US). Vic. of

San Juan, Chase 6782 (US). Mayaguez, Chase 6814 (US). Mariaco, Duke 7574 (MO), 7581

(MO) Bayaman, Goll 227 (NY, US). Cuamo, Goll 699 (NY, US). Mona Island, Hess 454 (US).

Mayaguez, Holm 26 (F, GH, MO, US). Vic. of Vega Baja, Liogicr 9795 (IJ, NY). Susua,

Liogier 9899 (F, IJ, NY, VEN). Bayaman, Liogicr 10225 (IJ, US), 10254 (IJ, NY, US).

Rio Piedras, Otero 255 (GH, MO, US). Mayaguez, Sintensis 68 (GOET). Cayey, Sintensis

2318 (F, NY, P, US), 2470 (MO, US). Mona Island, Stevens 6337 (NY). Yaueo, Velez

340 (NY).
United States. Florida: brevard co.: Okeechobee Region, Fredhohn 5532 (GH, NY,

US), collier CO.: 1 mi NW of Paolita Station, Ward t- Bcckner 5345 (GH, NY, US).

DADE CO.: Miami, Chase 3904 (US). Long Pine Key, Cooletj et al. 9197 (GH). Near Miami,

Corrcll 5974 (GH, US). 15 mi SW of Royal Palm Park Inn, Beam 60320 (UC). Snapper

Hammock Eaton 315 (F, GH, US). Tallahassee Hammock, Eaton 418 (US). Miami,

Hitchcock s.n. (US). 25 mi W of Miami, Moldenke 3747 (NY). Biscayne Bay, Palmer 630

(GH, MO, US). Royal Palm Hammock, Palmer 27483 (A, MO). Miami, Rehder 805 (A);

Rolf.s t- Qnaintance 935 (US); Small i- Carter 64 (NY). Between Miami and Coconut Grove,

Small ir Carter 561 (F, NY); Small 6 Small 4624 (NY), 4647 (GH). Long Key, Small 7345

(ISC, NY), s.n. (UC). Elliott's Key, Small 6 Nash s.n. (NY); Tracy 9050 (F, GH, MO, NY).

Miami Tract/ 9320 (F, Gil, MO, NY), monroe go.: Key West, Blodgct s.n. (GH, US).

Key Largo Brass 21136 (GH); Chase 3930 (US); Correll et al. 40304 (MO). Key West,

Garher s.n. (NY, US). Big Pine Key, Mlip 32037 (GH, UC, US), 42259 (US); Martin 1281

(NY, UC, US). Key Largo, McFarlin s.n. (NY); Moldenke 407 (F, MO, NY, P, US). No

Name Key, Muenscher ir Thome 18131 (GH, UC). Key Largo, O'Neill s.n. (US). Stock

Island Pennell 9621 (US). Key Largo, Pollard et al. 157 (F, NY, US). Key West, Porter s.n.

(F). Bear Lake Rd., Robertson 257 (GH). Key West, Rugel 111 (F, GH, M, NY, US).

Big Pine Key, Siehert 1290 (MO). Tibisee, Silveus 5270 (US). Big Pine Key, Si7np.son 337

(NY). Vaca Key, Small 6 Carter 2864 (NY, US). Boca Chica Key, Small 3947 (NY).
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Sugar Loaf Kcj-, Swallcn 5161 (US). Key Vaca, SicaJhtt 5200 (US). Near Flamingo,
SwuUrn 52-18 (US). Big Pino Key, Swollen 10668 (US), 10694 (US). 4 mi W of Uade-
Moniof Co. line, Ward b Burch 3306 (US). Stock Island, Wilbur ir Webster 2556 (Gil, NY,
US). I'ALM luoAciico.: Near Palm Beach, Curti.ss 5530 (CII, MO, NY, P, UC, US); Hitchcock
2547 (US); Small 2133 (NY); Webber 204 (MO, NY), st. lucie co.: S of Fort Pierce Small
8771 (NY).

^'E^l•zul;LA. ahagua: 16.3 km NW of Ranelio Grande, Davidsc 3114 (ISC, MO).
DisTUiTO ffdi:hal: Carayaca, ]ahn 312 (US, VEN), 321 (US, VEN). Sosa, Tamayo 561
(VEN). EARA: Between Terepaima and Cabudare, Stcyermork et al. 103639 (VEN).

ViRciN Islands: aneoada: D'Arcy 4843 (MO). ST. cnoix: Raunkiacr 642 (P).
Caaiioii, Rick^eckcr 257 ( F, Gil, MO, NY, P, UC, US), 400B (F, MO, US); Rose ct al. 3609
(Gil, NY, US). Thompson 385 (US), 430 (Gil), 501 (US), 526 (US), st. john: Kggers
3058 (M), 3121 (US), sr. tiiomas: Biedlc .s.u. (P). Water Island, Britton et al. 141 (NY,
US). Eggers 77 (C:OET, MO, P), 189 (US), 292 (US); Hitchcock 16309 (US). Water
Island, Millspaugh5l9 (F, NY, US), tortola: Sage Mtn. Ilidge, D'Arcy 2075 (A). Fiahlock
240 (CII, NY); S7u//(';- 1142 (F, US).

Wi.NUWAUD Islands, ijahhados: Applewhaite's Gidlcv, Dash 414 (NY), domixica:
Beard 1370 ( K, Gil, US); Hitchcock 16422 (US); Imray s.n. (GOET); Smith si? Smith
1105 (NY); Sj)]/7/i J036I6 (US), uhenaua: La Pastoria, Broaduay .?.«. (F, GH, NY, US).
St. Davids, Broadway s.n. (M, MO). St. Mark Parish, Broctor 17221 (A). MAiniNiyuE:
Hahn 480 ( P, UC); Hitchcock 16458 (US); Hnsnot 94 (US); S^'/i^c^ i20S6' (US), 4589
(IJ). ST. LUCIA: Hitchcock 16496 (US); SmiV/i /02(JfJ (US), st. vincent: Beard 1370
(MO); Mortoit 4724 (US).

21). Lasiacis divarkata (L.) Ilitclic. vur. aiistioamericana Davidse, Ann.
Missouri Bot. Ganl. 64: 374. 1978. t\ti-:: Brazil, Minus Ccrais, near Santa
Barbara do Caparaco, streamside, sniirntt'sccnt, 3 m Ingli, climbing and
rooting at lower joints, "canaviera," 21 Nov. 1929, Mcxia 4007 (NY, holotype;

F, CII, MO, UC, US, i.sotypes).

Perennial; culms eaespitose, 1-5 m tall, erect at the base, arching and
scandent; internodes lignified, to 12 mm wide, hollow, glabrous or with a line

of pubernlence; nodes glabrous; sheaths usually glabrous, occasionally with a
few scattered, delicate hairs near the apex, rarely puberulent throughout, the

upper margin ciliate, the auricular hairs to 3 mm long; collar usually glabrous,

rarely sparsely minutcl)' puberulent or with a f(>w scattered small hairs; ligule

a whitish membrane 0.3-1.2 mm long, glabrous or ciliolate; blades narrowly
lanceolate, 5-ll(-14) cm long, 0.6-1.S(-3.0) cm wide, u.sually glabrous, oc-

casionally with a few scattered hairs at the base of the ujiper and lower surfaces,

rarely puberulent throughout, the base asymmetrical, rarely with a few cilia, the

margin scalnid, the apex acute to acuminate; panicles small, 2-10(-14) cm long.

l-4(

:l/or puberulent, the pnlvini usually puberulent, occa-

4-4

mature; first glume (1..5-)1.7-2.4(-2.7) mm long, 7-11-nerved; second glume
9-13-nerved; sterile floret without or with a staminate flower, the anthers 1.7

mm long, the lemma 9-13-ner\ ed, the palea V^ to equal the length of the fertile

floret; fertile floret 3.3-3.7 mm long, 2.1-2.3 mm wide, the anthers ca. 2 mm long;

8-1 number n = 18.

EcoJogtj: This variety is found along brnshy forest edges and in secondary
forests. Elevation records range from 1(K) m to 1,7(K) m. Spikelet-bearing plants

were primarily collected from No\ember through May.
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Distrilmtion: Lasiacis tUvaricata var. austroamencana is known in Colombia

and Brazil south through Peru, Bolivia, Paraguay, and northern Argentina.

Lasiacis divaricata var. austroamcricana is charaeterized by its small, narrow,

essentially glabrous leaves, small ligule, small panieles with ascending or slightly

spreading branehes, and globose, short-pcdicclled spikclets. Although the overall

aspect is glabrous, it is not uncommon to find a few scattered hairs near the

base of the leaf blades along the midvein and on the upper part of die sheath.

This variety differs from L. dwaricaUi var. dwaricata in having ascending

rather than reflexed panicle branches. This plus the globose spikclets easily

differentiate the two. In addition, the leaves of var. austroamencana are more

lax and not as strictly distichously arranged, and the branches are not or very

little zigzag. In all these characters, var. austwamericami varies in the direction

of L. sorgJioidea var. pafentiflora and the glabrous small-spikelct form of L.

nigra. Parodi (1943) also noted this relationship stating that "esta cspecies es

muy afin a L. sorghoidca." However, he did not consider the Soutli American

element of L. divaricata to be distinct from the Caribbean element.

Ai«;entina. MisioxES: Km 45 El Dorado, Bcrton! 982 (NY). Acavaque, Bprtotii 3100

(US). San Jose dc Pindapoy, BridaraUi 2625 (F). Parque Igiiazii, Del Puerto s^ Bescia 2663

(US); Ekman 616 (US). Lorcto, Ehman 61S (US). 10 km de Cerio Azul, Kmpocickas ct al.

15042 (WIS). Santa Ana, Mantes 1736 (F, US). Candelaria, Montes 2221 (F, US). Fcyu-

cuare, Mantes 14802 (MO). Loreto, Monies 27498 (MO). Colonia Roca, MutineUi 50 (US).

Puerto Mani, Sehwarz 10232 ( US, WIS )

.

Bolivia, beni: E of Puerto Sucre, Chase 11152 (US), cocha.nhja: Prov. Chapare,

Steinhach909l (F, Gil, GOKT, MO, NY, US), i.a paz: San Carlos, Buehtien 22 (NY, US).

Colaya, Mexia 4307 (GH, MO, UC). Lower Cocas, Williams 954 (NY). DErAiiTMENx un-

known: Mychariapu River, Williams 962 ( NY).

Brazil, ceara: Crato, Swollen 4356 (RB, US). EsrimTO saxto: Santa Teresa, Stiere

ir Braga 4565 (MO), maranhao: Illia de Balsas Region, Eiten ir Eiten 4736 (NY). Barra

do Corda to Grajahu, Sicallen 3773 (US). Grajahu to Porto Franco, Swallen 3788 (VS).

MLXAS GERAis: 15 km N of Montalvania, Anderson ct al 37186 (MO). Juiz de F<')ra, Chase

8619 (F, GH, MO, NY, US). Vis^'osa, Chase 9437 (F, Gil, ISC, MO, NY, US). Caparo,

Chase 9644 (F, GH, MO, NY). Sao Joao del Rey, Cam. Geol. Geogr. 268 (US). Visgosa,

Irwin 2685 (F, NY, UC). Santa Barl)ara do Caparac'), Mexia 4007 (F, GH, MO, NY, UC, US).

PARANA: Itarare, Duscn 9643 (MO, US). Morunga\a, Dusen 16486 (F, GH, MO, UC).

Salto Iguassu, Ramho 53628 (US). 7 km E of Londrina, Swollen 8733 (US). Gampo Morao,

Estevao, Swallen 8959 (US), rig crande do sul: Pilveira Martins, Lindman 1239.5 (US).

Mun. de Montenegro, Orth 2719 (MO, US). Lindha Bonita pr. Montenegro, Ramho 40005

(MO US). Porto Alegre, Reineck s.n. (Gil), nio ok Janeiro: Petropolis, Chase 12168 (US).

Alto ifacabe, Ghzioti 17397 (NY, P). Corcovado, Glaziou 20574 (P, RB, US); Guillemin 739

(P). Petropolis, Jacs Ir Sionisio 127 (RB). Rio Bom Fim, Soderstrom 1927A (MO). Petro-

polis Suere 6 Braga 2752 (MO), 2763 (MO), 4505 (MO), santa catarina: Herval, Dmen
11877 (GH). Ibirama, Klein 2026 (UC). Morro Costa da Lagoa, Klein 7201 (US). Nova

Teutonia Flanmann 312 (RB). Itapiranga, Reitz 3775 (NY, UC, US). Alta Matador,

Reitz h Klein 7079 (NY). 9 km W of Popi, Smith ef al. 11783 (NY, UC, US), .sag paulo:

Ca 38 km SW of Jacupiranga, Davidse et al. 10948 (ISC, MO, SP). Butantan, Gehrt 2641

(US) Cantareira, "Hoc/inr 3974 (US). Parcine do Estado, Ilaelme 29972 ( F, NY). Silo

Paulo Picked 5804 (IPA, US). Butantan, Vsteri 9796 (US). Jaragua, Vsteri 9899 (US).

Colombia, boyaca: Lawrance 219 (F, GH, MO, NY, US), magdalena: San Andres

de Sierra, Pittier 1650 (US), santaxder: Between Surata and California, Killip ir Smith

16794 { A, GH, NY, VS). ,o.. /.,..n ^t-

Paraguay. Santa Barbara, Balan.sa 40a (P). Puerto Franco, Bcrtoni 1342 (NY). Vic.

of Caaguazu, Hassler 8920 (GH, NY). SieiTa de Amambay, Ilas.'iJer 12087 (US). Near

Villarriaca, /brgemen 3559 (F, MO, NY, US). Nacunday, Montes 10926 (US). Sierra de

Amambay, Rojas 9864 (US).

Peru, cusco: Urubamba Valley, Cook & Gilbert 923 (US). Machupicchu, Vargas 2188
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(US), junin: Erefias, Killip & Smith 25615 (F, NY, US), dei-autment unknown: Calla-
catc, Jchki 583 (US).

2c. Lasiacis divaricata (L.) Hitchc. \ar. leptoslachya (Hitchc.) Davidse,

Aim. Missouri Bot. Card. 64: 375. 197<S.

Lasiacis Icplostachija Hitchc, Contr. U.S. Natl, llerl). 22: 19. 1920. type: Nicaragua,
Jinotepe, jungle, 500 m, stout central caucs, branches more or less whorled and slender,
floral branches conspicuously ficxous, panicles all small, 7 Nov. 1911, Ilitclirock 87 IS
(US, holotyiie).

Plants perennial; culms cacspitosc, 2-5 m tall, erect at tlie Ixise, arcliinji and
cJaml)ering into vegetation, the secondary branches 1 per node or fascicled,

often zigzag; internodes of the main culms 3-8 mm thick, hollow to almost com-
pletely solid with pith, glabrous, or completely and densely appressed papillose-

pubescent, with hairs to 1.5 mm long, deciduous in age leaving a roughened main
culm, the internodes of branchlets usually glabrous or with a line of puberulcncc
on one side, often completely or partially solid; nodes glabrous or rarely puberu-
Icnt; sheath glabrous, the margins glabrous or the overlapping margin ciliate

with hairs to 2.5 mm long, the auricular hairs to 3.5 mm; collar minutely puberu-
lent or densely pubescent with hairs to 1.3 mm long; ligule membranous,
().4-().S(-1.3) mm long, tan, ciliate with hairs to 1.2 mm long; blades linear-

lanceolate, 5-10 cm long, 0.4-1.1 (-1.6) cm wide, usually completely glabrous,
rarely minutely puberulent, the base asymmetrical, the margin scabrid, the
apex acuminate; panicles small, the base usually included in the sheath,

I-7(-12) cm long, the longest branch 0.5-4.0 cm long, the branches glabrous,

scabrous, or slightly puberulent, short, stricUy ascending and appressed, diverg-

ing only in age, the pedicels then divergent, the pulvini puberulent below or

glabrous; spikelets oblong, 4.2-5.0 mm long; first glume 1.7-2.4 mm long, 7-11-

nerxed; second glume 9-ll-ner\'ed; sterile floret with or without a staminatc
flower, the anthers 2.2 mm long, the lemma 9-11-nen'ed, the palea % to equal
the length of the fertile floret; fertile floret 4.0-4.7 nnu long, 1.8-1.9 mm wide,
dark brown, the anthers 2.3-2.7 mm long; caryopsis 2.6 mm long, 1.5 mm wide.

Ecology: Lasiacis divaricata \'ar. leptosfachya is found along forest margins
and brushy thickets of (picbradas and in secondary vegetation up to 1,100 m.
It has been collected from October to Mav.

Distribution: This variety is known from Oaxaca and Chiapas in Mexico,
Guatemala, El Salvador, Honduras, Nicaragua, Costa Rica, and Panama.

Tliis taxon was known for many years only from the type si^ecimen and in

recent years has been confused with narrow-leaved Mexican and South American
specimens of L. nigra. Its close relationship to L. divaricata var. divaricata has

not been noted before, probably because the type was based on a specimen with
papillose-pubescent culms, a character unknown in var. divaricata. A hint at

the close relationship between L. Icpto.stachya and L. divaricata was, however,
made by Hitchcock through notations on his Nicaraguan collections. On two
of these (Hitchcock 8722, 8723), he noted "=8718," the holotype of L. lepto-

stachya. However, these two specimens were also annotated as L. divaricata
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and so cited by him (Hitchcock, 1920). Variety leptostachya is similar to var.

divancofa in having small, narrow, usually glabrous leaves, and inflorescences

with finally reflexed panicle branches and divaricate pedicels. Since the panicles

are partially included in the sheaths, they do not show die characteristic divari-

cata branching pattern until they are quite mature, and most herbarium speci-

mens of this variety show only compact immature inflorescences. The spikelets

tend to be less obovate than in var. divaricata and somewhat larger, but they

resemble the spikelets of this species more than any other taxon. Variety lepto-

stachya differs from var. divaricata in its narrower leaves, occasionally heavily

pubescent culms, somewhat larger and more oblong spikelets, panicles usually

partially included in the upper sheaths, and more densely arranged spikelets.

Variety divaricata can best be distinguished from narrow-leaved, glabrate plants

of var. leptostachya by the more open, exserted panicles.

All specimens but one bear small secondary panicles only. In Rodriguez

1352 from Morazan, Honduras (F), one branch shows a distinctly larger terminal

inflorescence.

Costa Rica, alajuela: El Rodeo, HuunciccU 16552 (GH). guanacaste: Between

Colonia Carmona and Buena Vista, Jimenez 378 (US). Santa Rosa National Park, Liemcr

4229 (MO). Matambu, Nicoya, Tomhiz 13748 ( P, US), san jose: Llano Grande de Puriscal,

Jimenez S92 ( US )

.

, ^

El Salvadoh. Vic. of San Salvador, Cahhwn 50S (Gil, NY, US). Rcnson 323 (US).

Vic. of Aluiachapan, Standlctf 6 Padillo 2498 (F). Vic. of San Salvador, Stamlletj 19136

(GH, US). Vic. of Ahnachapiin, StandJey 19878 (GH, MO, US).

Guatemala, chiquimula: Above EI Rincon, StandJey 74696 (F, US), escuixtla:

Near Las Lajas, StandJeij 58154 (F). jalapa: Guastatoya, Kellerman 7847 (F, NY).

jutiapa: Vic. of Jutiapa, Standley 74992A (F), 75416 (F, US), santa rosa: SE of Bavba-

beccna, Standley 77854 (F, US). La Sepultara, Standley 79364 (F, US), suchitepequez :

Above ' Patulul, Standley 62204 (F, US), depahtmkxt unknown: Bernoulli 48 (NY);

Bernoulli ir Cairo 930 (GOET), ,95/ (GOET).
Honduras, el paraiso: 32 km W of Danll, Davidse 6 Fold 2145 (MO), la paz: 5

km a Sabanetas, Molina & Molina 13894 (US), olancho: Rd. to Las Lomas, Standley 18475

(F). morazan: Camino San Antonio, Rodriguez 1352 (F).

Mexico, chiapas: 6.5 km W of Tuxtla Gutierrez, Brcedlovc 20164 (DS). Above El

Chorreadero, Breedlove 6 Thorne 20429 (DS). Near Riso de Oro, Breedlovc 6 Thorne

20697 (DS, MO). 13 km N of Arriaga, Breedlove 28304 (DS, MO). NE of Jallenango,

Miranda 6929 (MEXU). oaxaca: 9 mi SE of Tapanatepe(iue, Breedlove <Lr Raven 13704

(MEXU, NY).
Nicaragua, boaco: Boaco, Seymour 3840 ( F, GH, MO, NY), cahazo: Jmotepe,

Hitchcock 8722 ( US ) , 8723 ( GH, US )

.

Panama, canal zone: Near Alabuela, Dodge et al. 16513 (US). 1 mi N of Madden

Dam, Lazor 2945 (MO). Chagres Valley, Vittier 2342 (GH, NY, US). Madden Lake,

Witherspoon ir Wither.spoon 8815 (ISC, MO, TAES). darien: Camp Dubaganala, Dnke

15495 (US).

3a. Lasiacis grisebachii (Nash) Hitchc. var. grisebachli, Bot. Gaz. (Crawfords-

ville) 54: 302. 1911.
L

Tanicum grisebachii Nash, Bull. Torrey Bot. Club 35: 30L 1908. type: Cuba, vicinity of

Madruga, coral rock ravine, 28 Mar. 1903, Britton, Britton ir Shafer 758 (NY, holotype,

fragment US).

Perennial; widely creeping and branching, forming low, dense mats, only the

distal ends of the branches erect to 6 dm, rooting at the lower, procumbent

nodes forming lone prop roots that remain unbranched above the soil surface;
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culms relatively slcntler, 2-3 mm thick, herbaceous to moderately lignified,

hollow but usually with striplike pith remnants which form an interconnecting

network; intcrnodes usually glabrous with a single hue of puberulcnce, rarely

the entire upper portion pulierulent; nodes glabrous; sheaths usually puberuleut,

sonuiimes hirsute, rarely minutely puberulcnt between the nerves and appearing
glabrous, the overlapping margin ciliate, the auricular hairs occasionally prom-
inent and to 3.0 nun long; collar usually with a line of puberulcnce at its base;

hgule an inconspicuous membrane, 0.3-0.6 mm long, glabrous, or .sometimes

minutely ciliolatc; blades 6-14 cm long, 0.6-1.1 (-1.4) cm wide, narrowly linear-

lanceolate, the upper surface usually glabrous, less commonly .sparsely puberu-
lent, pubescent, or hirsute, the lower surface usually puberulcnt, at least at the

lia.se, occasionally glabrous, the margin scabrid, the apex acuminate, the base
asymmetrical; panicles relatively small, (2-).5-13 (-16) cm long, the longest

branch l-5(-7) cm, bearing evenly distributed .spikelets throughout, the

branches scabrid, the pulvini puberulcnt or sparingly pubescent at the lowest

nodes; spikelets 3.5-3.S mm long, globose; first glume 1.5-2.2 mm Ions, 5-7-

nerved; second glume 7-ll-ner\ed; sterile floret usually without a flower,

sporadically with a rudimentar>' or ftilly developed staminate flower, the lenuna
7-11-nerved, the palea equal or subequal to the length of the fertile floret; fertile

lloret 3.0-3.1 mm long, 2.3-2.5 mm wide, often with a sterile projection at its

base, the anthers ca. 2.0 mm long.

Ecoh'^ij: Ldsiacis gmchachu \ar. grischachii is primarily a forest species that

occurs predominantly at elevations below 1,000 in, although occasional collections

are from romewhat higher elevations. It is most often encountered in shade in

.secondary forest but occurs in undisturbed habitats as well. Spikelet-beariug

specimens have been collected from late June to March in Central America
and from late October to the middle of March in Cuba.

Distrihulion: Lusiacis orischachii var. arlschachii extends from San T.uis

Poti)sf, Oaxaca, Puebla, and Veracruz south throughout the Yucatan Peninsula

into Honduras. It is also found in the western half of Cuba.

'-r>

Tn designating the type, Na.sh (10()8) provided the following information:

'pe .specimen collected in the vicinity of Madruga, by Britton & Shafer no.

75(S, March 2S, 1903, in the herbarium of the New York Botanical Carden." The
label of the type specimen from NY actually states the collectors to be N. L.

Britton, E. C. Britton, & J. A. Shafer, rather than Britton & Shafer as indicated

by Nash. This appears to be a simple o\'(Msight in citation by Nash since all

other information on the label corresponds to Na.sh 's type citation, and I have
seen no other .specimen at NY which has otherwise identiciil label information.

Hitchcock (1920, 1936) subsc<iuentlv followed Nash in mistakenlv citing Britton

ir Shafer 758.

TMsiacis <^risch(ichii vai: 'grischachii is a rclatixely uniform taxon characterized

by its creeping, hollow stems with pith remnants, short narrow blades, and small

inflorescences with globose spikelets. The pith remnants in the culms many
times ha\'C a distinct greeni.sh tint which differs from the typically white or

light tan pith of L. linearis, L. rhizophora, and L. oaxacemis, the three solid-culm
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species of Lcmacis. The blades have a thick, smooth, dark green appearance

that is difficult to describe but quite characteristic to one famiUar witli the species.

A small, sterile projection at the base of the fertile floret is often present. The

frequency of this structure is noticeably different in the two floristic regions

the species occupies, since it occurred in 96% of the spikelets examined from

Mexico and Central America but only in 377o of the Cuban specimens. Although

tliis projection definitely represents the rachilla and floret of a second fertile

floret, it is usually reduced to a narrow stalklike structure less than 1 mm long.

In only one Cuban collection have I observed it to be more fully developed.

On the whole, there is little other regional morphological differentiation of the

species.

Poorly collected specimens without the lower, root producing nodes may

be mistaken for L. divaricata. lIowe\er, in the latter species, the spikelets are

obovate, the panicle branchlets are reflexed at maturity, the culm is more robust

and lignified, and the leaf blades are usually relatively shorter and broader

than in L. grlsehachii.

Hitchcock (1936) reported this species from the Orieute province in Cuba

on the basis of Leon 5685. This specinKMi is actually L. divaricata. Furthermore,

depauperate specimens of L. divaricala from Hispaniola have been identified at

L. arisehachil. I have not seen aiiv authentic specimens of L. grischachii from

this island.

Belize, belize: Maskall Rd., Gentle 866 (MO, NY, UC, US). Mi 22 on Western Ilwy.,

Lu'siwr ir Dwycr 14S3 (MO), cayo: Between El Cayo and Benque Viejo, Bartlctt 11505

(US). Vic. of Grano dc Oro, Croat 23334 (MO). Ca. 3 mi S of Crano de Oro, Croat 23398

(MO). Hummingbird Hwy., Gentle 8441 ( F, IJ, NY, UC, US), 8864 (F, IJ, NY, US). 41 mi

Belize-El Cayo Rd., Gentle 9641 (F, IJ, NY, UC, US). Cohune Ridge, LtmdcU 6451 (F, N\,

US), 6751 (F, NY, US). Millionario, Proctor 29866 (IJ). oilvxce walk: Honey Camp,

Luinkll 10 (F), 559 (GH, ISC, MO, NY, US), stanx creek: Lynam, Dwtjcr et ah 544B

(MO). Hummingbird Hwy., Gentle 8384 (F, IJ, NY, UC, US), toledo: Rio Grande,

Gentle 4798 (F IJ, US). Edwards Rd. bevond Columbia, Gentle 6523 (F, US), 6526 (US).

Wilson Rd., Gentle 6849 (F, IJ, NY, UC, US). El Dorado Rd., Gentle 6965 (F, US). Near

Columbia, Gentle 7101 (F, IJ, ISC, US). Near San Antonio, Gentle 7523 (F, IJ, NY,

UC, US). ^ ^^^,
Cuba, iiabana: Lomas de Camoa, Ehmnn A.G.N.H.794 (F, GII, MO, NY, P, UC).

Loma de Coco, Ekmau A.G.N.H. 1024 (CH, MO, NY, P, UC, US, WIS). Lomas de Camoa,

Ekman 13531 (F, NY, US); Leon 1972 (US). Sierra de Anafe, Leon 2874 (GH). La Vigia,

Tapaste, Leon 10666 (GH, NY, US). Jamaiea, Loma de Somonostro, Leon 6 Roig 11438

(US). MANTANZAs: Sauta Clara, Peninsula de Zapata, Ekman 18340 (US). Mantanzas,

Rugel 187 (GH, GOET, NY), plxak del uio: Las Pozas, Pan dc Guajaibai, Alain 2415

(GII). Taeo-Taco, Baker 3817 (F, NY, US). Guauajay, Baker ir Van Herman 4264 (US).

Cabanas, Ekman 10506 (NY). Gerardo, Ekman 12646 (US). 30 km N of Piuar del Rio,

Hitchcock 23315A (US). Viiiales, Killip 13528 (US). Sierra del Brujo, Leon 12916

(GH, US). Vinales, Leon 14715 (GH). Taeo-Taco, Morton 4276 ( UC, US), 4306 (F,

NY, UC, US), 4390 (GH, MO, US). N of San Crist6bal, Roig 1183 (NY). Bahia Honda

to E! Rosario, Shafcr 12006 (F, NY, US). Sierra de Anafe, Wilson 6 Leon 2874 (US).

Vic. of Buenaventura, Wilson 9238 (NY, US). Sierra de Anafe, Wilson 11309 (F, NY, US);

Wilson 6 Leon 11467 (F, NY, US).

Guatemala, peten: Vaxactnm, Bartlctt 12190 (GH, NY, US). Dos Lagunas, Con-

Irerus 1596 (IJ, US). Dolores, Contrcras 2849 (GH, US). Tikal, Contreras 3903 (US);

Lnndell 16144 (F, US). San Luis, Lundcll 16360 (US). Tikal, Lundell 16665 (US).

Sayaxche, Lundell 17970 (US). Entre Libeitad and Subin, Molina 15503 (US). Tikal,

Ortiz 326 ( F, ISC, MO, NY). Near Sim Diego, Steyeriiiark 45305 (F, US), quezaltenaxgo:

Between Finca Pirineos and Patzulin, Standlctj 86936 (F, US).
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IIoNDuuAS.^ oLANciio: 12 kill S of Dulcc Noinbrc de Culini, Davichc 6 Pulil 2442 (ISC,
MO). SANTA daiujaha: Bi-twtrii Lajjo Yojoa and EI Sauco, Davidsc 6 Pohl 2218 (ISC, MO).
La«() Yojoa, ruhl 6 Gahcl 13410 (MO). Near El Sauce, VVi///V/;ji.v 6 Molina 17086 ( F, Gil).

Mi:.\ico. cami'kche: Monterrey, Lundell 1243 (F, Gil, ISC, NY, UC, US), ciiiapas:
32 km N of Ocozocoantla, Brccdiocc 6 R«fcn 73566 (MEXU); Biecdiove 38201 (MO). 32
km NW of Ocozocoantla, Brecdlove 27463 (MO). 6-12 km S of Palenque, Biccdlovc 28838
(MO). 13 km N of Berriozabal, Brecdlove 6- Dressier 29722 (MO), oaxaca: 1 km N of
Tolosito, ruhl 6 Davidsc 11819 (ISC, MO). Jet. of Rio IVrlas and Rio Jatate, Sohus 935
(MEXU). Tii.vlcpec, Soiisa 935 (MEXU). puehla: Cerro de TIaquexpa, Santos 2594
(ISC, US). Xieotepec de Juarez, Seheinvar 605 (MEXU). yuiMAXA iioo: Lagnna Chichan
Canab, Swallcn 2750 (MEXU, MO, US). Taneali, Swallcn 2823 (US), sax luis potosi:
Tauiasmiebale, Kenoyer 375 (MO), yviwcnvv.: Between Martinez de la Torre and Misantia,
Goniez-rompa 6 Rd)a 183 (MEXU). Zongnlica, Santos 2650 (XY), 3734 (NY, US).

31i. Lasiads grisebathii (Nasli) Ilitclic. var. liiidelieana Davidsc, Ann. Mis-
souri Bot. Card. 64: 375. 1978. tyi-k: Ciil)a, IIal)ana, Lomas de Camoa, in

siloa locis unibrasis sati.s frequcns, 27 Nov. 1921, Ekiiian 13530 (US-1295003,
holotype; F, NY, US-1502317, isotypes).

Similar to \'ar. <^nsc'J)tichii except in tlie following respects: slieatlis puberu-
lent, ciliate on tlie overlapping margin; collar with a line of pnberiilence at its

base; anricular liairs 1.,5-2.0 mm long; lignle a glabrous membrane, 0.5-0.7 mm
long, occasionally minutely ciliate; blades linear-lanceolate to lanceolate, 9-14

cm long, 1.5-2.0 cm wide, glabrous on both surfaces; panicles 8-13 cm long, the

longest branch 4-7 cm long; .spikelets 3.(8-4.0 mm long; first

long; sterile palea equal in length to the fertile floret.

Ecolo<i,ij: Variety lindcVwana is ecologically similar to \'ar. omchachii in

being a forest species. Flow cring specimens have been collected in November.
Distribution: This variety is known only from Pinar del Rio, Habana, and

Mantanlias, the three most western provinces in Cnl)a.

Five Ekman collections from Cuba, including the type of this variety, and
one from tlie Donn'm"can Republic were treated by Hitchcock (1936) as the

only West Indian representatives of L. rhizophora. I do not concur with Hitch-

cock's Ireatmeiit. The Dominican specimen is discausscd under L. rhizophora.

The Cuban specimens have the hollow culms, glabrous blades \\'ith essentially

nonciliate ligules, globose spikelets with well-dcxeloped sterile palcas, and the
small inflorescences with evenly distributed .spikelets characteristic of L. ^risc-

hachii. They do differ uoticeabK' from the majority of the representatives of this

species in haxing broad blades (1.5-2.0 cm) which are similar to narrow-leaved
specimens of L. rhizophora. This is the only reseml^lance; in all other respects

this taxon resembles L. grisehachii. Attached to the t>'pe specimen on two
liandwrilten labels is the proposal by Ekman for a new name, L. Jimlelicana, as

well as the followiim information:

o

&

"Ob.s. I. Same kind of loealities as L. iirisehaihii. To dati- known from two localities only,
Rio de Mo.sqnitos in Prov. Pinar del Rio and Lomas de Camoa near nal)ana. Obs. II. Dedi-
cated to niy friend Mr. A. R. Lindclic from St. Petersburg, Fla., administrator of San Ram6n
near Muriel, where I have been li\ ing these last two years. Obs. III. Related to L. grisehachii,
but ea.sn> leeognized on its Tnoader, smoothcT, nearly glabrous blades and its more robust
nature.
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Eknian cooperated closely with Hitclicock in his West Indian botanizing.

Since Hitchcock judged the specimens to represent an outlying populaticni of

the more southernly distributed L. rhizophora, Ekman's name was never pub-

lished and for many years survived only as a herbarium name, I believe Ekman

was correct in recognizing these specimens to represent a new taxonomic entity

which is closely related to L. grischachii. Infraspccific, rather than specific status

is warranted since the plants differ most notably only in the broad blades. In

most other Lasiacis species, even such recognition w<mld be difficult to justily.

However, the bulk of L. grisehachii var. grischachii specimens do have distinctly

narrower blades. This gives this broad-bladed group of specimens a very

distinctive appearance.

Cuba, itabaxa: Lomas (k> Canioa, Khnan \,G.K.IL1023 (GH, ISC, MO, NY, P, UC,

WIS), 1357/ (F, GH, US), 13530 (F, NY, US). Urdaj^nne Hill, near Jamaica, Leon 1969

(US). MANTANZAs: Pan de Mantanzas, Ekman 16464 (US), finau del rio: Mariel, Ekman

13046 (US). Sierra de los Organos, Griipo del Rosario, Ekman 17542 (NY, US).

4. Lasiacis harrisii Nash, Torreya 13: 274. 1913. tyi^e: Jamaica, vicinity of

Cinchona, Cinchona to Strawberry Hill, 2-10 Sep. 1906, Marble 222. (NY,

holotyj)e).

Perennial; cnhiis 1-6 m long, slender, cacspilose, erect at the base and arching

above, commonly climbing or clambering into surrounding vegetation; internodes

2-4
fc>

with a line of hairs; nodes glabrons; primary ])ranches nsnally 1 per node, tlie

secondary and tertiary l3ranches often fascicled with 2 or more per node, the

nltimate branchlets slender, hanging down in sprays; sheaths usnally glabrons,

those of yonng leaves sometimes sparsely pnbescent, these becoming glabrate

with matnrity, the upper margin ciliate with hairs ca. 1.5 mm long, the auricular

hairs few but prominent, to 3.5 mm long; collar glabrous; ligule membranous,

0.4-0.7 mm long, glabrous; blades linear, 6-12 cm long, 0.3-0.7 mm wide, often

glabrous, sometimes pubescent at tlie base and along the midrib, rarely pubescent

throughout in young leaves, the base slightly asymmetrical, rarely with a few

cilia on the margin, the apex acuminate, the margiu scabrid; panicles small and

narrow, 2-7 cm long, with short, scabrid, appressed branches, the base included

in the upper sheath, the pulvini glabrous; spikelets 3.7-4.0 mm long, first glume

2.0-2.5 mm long, 9-nerved; second glume 9-nerved; sterile floret without a

flower, its palea % to subequal the length of the fertile floret, the lemma 9-nerved;

fertile floret 3.2-3.4 mm long, 1.8-1.9 mm wide; caryopsis 2.2 mm long, 1.5 nun

wide; chromosome number n = 18.

Ecology: Lasiacis harrisii gro\\'s in moist, montane forests and cloud forests

from 800 to 1,500 m. It has been collected from October to November.

Distribution: Lasiacis harrisii is endemic to the Blue Mountains of eastern

Jamaica.

Lasiacis harrisii is characterized by the relatively long, narrow blades with

glabrous collars and small, narrow, partially included panicles with short ap-

pressed panicle branches. It is most closely related to L. divaricata var. divaricata



1178 ANNALS OF THE MISSOURI BOTANICAL GARDEN [Voi,. 65

from which it can be distiiigiiished, in addition to tlic characters jnst mentioned,

by the tendency to a somewhat larger first ghunc, by the narrower elh'ptic

spikelct that is not obovate as in L. divaricata, and by its rehitively straight

branches which in L. (Jivaricata are nsnally zigzag.

The distinction between L. hurrisii and L. divaricata var. divaricata is not

very great, and specific distinction is only maintained with hesitation. Tliere

are a nmnber of collections of L. divaricata from throiighont the West Indies

that npproach L. harrisii vegetati\ely in having narrow leaves. Most of these

collections represent highly branched plants which have proportionally shorter

blades than those of L. hurrisii. This, along with the reflexed or widely spread-

ing branches bearing obovately shaped spikelets, serves to distingnish these L.

divaricata specimens from true L. harrisii.

I differ from Ilitchchock (1936) in assigning four Chase collections from
Puerto Rico to L. divaricata var. divaricata. Although these collections resemble

Jamaican L. harrisii rather closely vegetatively, th(>y differ in having puberulent

collars and in ha\'ing pancile branches which are more divergent and bear more
obovately shaped spikelets. In addition, there are other collections from the

Dominican Republic, St. Vincent, and Marie Galante which also seem to bridge

the gap between L. harrisii and L. divaricata. These have also been assigned to

L. divaricata. The number of these intermediate collections is small in propor-

tion to those that are "good" L. divaricata, and for this reason, I ha\e maintained

these two taxa at the specific level. It would, however, be very valuable to be
able to hybridize these two species to determine whether sterility barriers exist.

If such studies showed no or only weak barriers, then treating L. harrisii at an

infra.specific level might better reflect its relationship with L. divaricata var.

divaricata. Observation in the field in Jamaica indicated no overlap between

the two species, which seem ecologically rather well separated.

Examination of two Jamaican populations, in addition to the herbarium speci-

mens, failed to turn up plants having larger terminal inflorescences at the end of

the main culms. All culms had a few to many small inflorescences on the ultimate

branchlets of the culm. In this respect, L. hurrisii resembles L. scahrior which
also lacks the large terminal inflorescences so characteristic of all other Lasiacis

species. The resemblance is further strengthened in that the lower part of the

inflorescences of both species are included in the upper sheath.

Jamaica, pohtland: Creonliills to Scctidn, Adams 9878 (M). Muriel's Rock, Davidsc
6- Ti actor 3242 (MO). Upper Nanny Falls, Moilcy 6- WhitcfoonJ 758 (MO). Between
Section and Ilavdwar Cap, rroctor 23405 (IJ). st. andhkw: Yallali's Rridge below Chester-
\alc, Davidsc 6 Froctor 3248 (MO). Mt. Faraway, Ilaiiis 11486 (F, IJ, NY). Strawberry
Hill, Harris 11487 (MO, P). Catherine Peak, Harris 11552 (F, CII, MO, NY, P, US); Hitch-
cock 9726 (MO, US), 9730 (US). Chestervale, Proctor 23834 (IJ). Port Royal Mts., Proctor
25592 (IJ). ST. THOMAS: Farm Hill, Orciitt 3544 (MO, US). Vic. of Whitfield Hall, Proctot
9585 (IJ). I'AHisir unknown: Below Cold Spring Cap, Harris 11354 (NY, US). Abbey
Creen, Harris 11587 ( F, CH, MO, NY, P, US), Hitchcock A.C.N.H.5S8 (F, CTT, MO, \Y.
P, US).

5. Lasiacis ligiilata TTitchc. & Chase, Contr. U.S. Natl. Herb. 18: 337. 1917.

type: Trinidad, near Port of Spain, above St. Anns, among bushes along
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stream, high dimbing, 28 Nov. 1912, Hitchcock 10007 (=Amcr. Grass Natl.

Herb. No. 589) (US-865564, US-865565, holotype; F, Gil, MO, NY, isotypes).

Ponicum jrutkosum Salzm. ex Steud., Syn. Pi. Glum. 1: 74. 1854, pro syn. type: Brazil,

Bahia, Salztnunn (US).

P. mcgacarpum Steud. in Lechl., Berb. Aiiur. Austr. 56. 1857, noui. nud. type: Pern, in

silvis uliginosis prope San Govan, Lcchlcr 2219 (GOET, P).

P. divaricatum L. var. puberuhim Griseb., Fl. Brit. W. Ind. 551. 1864. tyi>e: Trinidad, Mr.

Cnteger s.n. (GOET, holotype).

P. divaricatum var. pnhemlum Sodiro, Anales Univ. Centr Ecuador 1889: 5. 1889, noni. nud.

non P. divaricatum var. pubcrulum Griseb., 1864.

P. viacuhtum Aubl. var. pilosa Foum., Mex. Pi. 32. 1886. type: Brazil, Bahia, Sahmaun

(P, lectotype).

Perennial; culms 1-5 (-10) m tall, caespitose, erect at the base, arching above,

the branches solitary or faijcicled at the nodes; internodes glabrous or with a hne

of puberulence on the side, rarely puberulent throughout at the apex, hollow,

6-13 mm thick, lignified; nodes glabrous; sheaths glabrous, puberulent, rarely

pubescent, the overlapping sheath margin usually ciliate, rarely completely

glabrous; collar sparsely to densely puberulent, or occasionally glabrous; hgulc

membranous, ( 1.6- ) 2.0-3.0 (-3.7) mm long, dark brown, sometimes pale, gla-

brous or appressed pubescent, the margin ciliate with hairs 0..5-2.5 mm long,

the apex glabrous or ciliolate with hairs 0.2-0.5 mm long; blades narrowly to

broadly lanceolate (,5-) 7-14 (-17) cm long, ( 0.6- ) 1.0-2.2 (-3.4) cm wide, gla-

brous or puberulent, the base asymmetrical, rarely ciliate with a few long hairs,

the margin scabrid, the apex acuminat(>; panicles 2-17(-21) cm long, the longest

branch 1-8 cm, spikelet density moderate, the panicle branches usually reflexed,

or sometimes only widely spreading, glabrous or minutely scabrid above, rarely

puberulent, the pulvini usually glabrous, occasionally puberulent; spikclets

(3.0-)3.2-3.8(-4.1) mm long, usually purplish when immature; first glume

( 1.4- ) 1.7-2.0 (-2.3) mm long, 7-11-nerved; second glume 9-11-nerved; .sterile

floret usually without a flower, rarely with a staminate flower, the lemma

9-11-nerved, the palea % to equal the length of the fertile floret; fertile floret

2.8-3.1 (-3.5) mm long, 1.9-2.3 mm wide, dark brown, the anthers 1.6-2.1 mm
8-2.1 mm lonff, 1.6-1 18.

Ecology: Lasiacis ligulata is typically found along brushy forest margins,

in thickets, in secondary vegetation, along river banks, along roadsides, and in

forest openings. The majority of collections are from below 1,000 m but from

western South America, elevations of up to 2,100 m have been recorded. In

the southern part of its range in South America, spikelet-bearing plants have been

collected primarily from March to Angust. In the n em
Tunc to M

DistrihutUm: Lasiacis liguJata occurs from the Domim'can Republic south

through the West Indies, the Guianas, Brazil, and Bolivia. It is common in

Peru but relatively rare in Ecuador, Venezuela, and Golombia.

This species long went imrecognized as a distinct entity, but it is the most

common one in the Guianas and Brazil. As Hitchcock & Chase (1917) noted

after their description, it is closely related to L. cUvaricata (var. divaricafa of

this treatment). Lasiacis ligtilata can best be distinguished from the latter taxon
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by its longer ligiilc. The nearly straight, not zigzag, ciihiis, and smaller spikelets

that are usually puiplish, not green, when iniuiature also distinguish L. Uguhta
from L. (Jivaiicata var. dwarkata. The .spikelet density in the paniele is also

greater than in L. divaiicata, and the pedieels of L. Ji<i,ulata tend to l)e shorter and
do not diverge as widely at spikelet maturity as those of L. dimricata var.

dwarkata. Moreoser, pubernlence on the lower blade surface is common in L.

Jiguhla but quite rare in L. dwarkata. See also under L. sor^hoidca for a dis-

cussion of intergradation with that species.

The most common form, as described l)y Hitchcock & Chase (1917), has
blades glabrous on the upper surface and on the back of the sheath, whereas
the collars and lower blade surfaces are piiberulent. This form extends through-
out the range of the species but is especially common in the West Indies, the
Cuianas, and the upper half of Brazil. Also found in Brazil is a form that is

completely glabrous, except for some pubcrulence on the collar. This glabrous
form is found in northern Brazil, including Maranhao, Para, and Amapa and
appears again throughout Pern where it is tlie dominant form. A completely
puberulent form is most conunon in central aud southern Brazil from Pernambuco
to Mato Grosso and south through tlu> remainder of the southern range of this

species.

Common names: Brazil: Para, ta1)oquinha, Archer 8254. West Indies:

Tobago, tibisee, Amlrcw.'i 61()A.

Bolivia. Aiitocluiaconia, 150 km NW of Coclial);iiiil)a, Buchticn 2499 (US). 4 km N
of Santiago dc Chiquitos, Cutler 7007 (US). Guaiiai, Ewshu 191 (GIL NY). Hracl of the
Belli River, Wliite 100 i (NY, US).

Bha/il. ache: Vic. of Campinas, Torero ct at. 6310 (MO). Rio Junia-Miiim, Maa.s- ci at.
F13W9 (MO), amai'a: .Xfacapa, Black i^ Fnk'S 51-12282 (US). Sena do Navio Cowan 6-

Ma^nirc 38105 (F, NY, RB, US). Tumac Hnmac, (tc Gnmvillv 1380 (CAY). i\lt.' Campina
Fires ir Wcstra ISSif (M, NY, US). Near Porto I'laton, Pi/rs et al. 51007 (NY US). Vic.
of I.uarapo Ariramlxi, Fires 6 Cavalcante 52353 (MO, US). Calcoene, Fires i/ Cavaleante
52.548 (,\rO, US). Trijonction-Mitaraka, Su.strc IGIO (CAY), 1672 (CAY), amazonas:
Manaus, Ctiagas 3794 (US); Ducke 150 (US). Illia de Bates, Rio Tocantinus, Fires 6 Black
2106 (US). Rio Punis, France et al. 13723 (MO), hahia: Rodovia Itahuna to Ilheus,
Belem 1657 (US). Vic. of Bahia, Chase 8027 (CH, MO, US). Colonia de GonKujry, Curran
36 (F, Gil), 557 (F, Gil). Porto Segnro, Lanna d- Castellanos 1484 (MO). Bahia, Salzmann
s.n. (P-475()70- Cruz dc Almas, Santos ir Sacco 1921 (US). Near Itabus, Siha 58356 (US).
Ca. 48 km N of Ital)e1)i, Soderstrom et al. 2132 (MO). Reserva Biologica do Pan Brasil,
Soderstrom et al 2190 (MO). cearA: Serra dc Baturitc, Euacnio 1198 (RB). Assemi, Sucre
6 Silca 9257 (RB). Disrniro feueiiat.: Ca. 25 km N of Brasilia, Incin et al. 13958 (MO,
US). Panpie Municipal do Gama, Irwin ct al. 14155 (MO, US); Praia de Sernaml)(>til>a'
Smith 6335 (US). Near Guaratiba, Smith 6510 (US). Country CIul), Sucre 447 (RB, US).
EsniUTO santo: Jatiboca, Brade et al. 18411 (RB). Alcgre, Chase 10048 (US). Espirito
Santo. Knhlmann 110577 (RB). Near Muqi, Soderstrom 6- Sucre 1957 (MO). Reserva de
Sooretama, Sucre 5522 (MO). Vitoria, Sucre & Araujo 10743 (MO). c;()tas: Serra Geral
do Parana, Anderson 7537 (MO). Between \'iannap()li.s and Ponta Funda Cha.se 11321 (F
CU, NY, US). Vic. of Goias, Chase 11459 (MO, US). Coyaudira, Chase 11589 (US).
Santa Rita do Paranahyl)a, Cha.ie 11642 (US). Between Jataly and Rio Araguarja, Chase
11748 (US). 31 kiu N of intersection of Ilwy. BR-15;3 and G()-54, Davidse et al. 12241
(MO). Southern Serra Dourada, Dawson 15027A (US). Serra do Niorcego, Incin ct al.

15155 (MO). Chapada dos Vcadeiros, Irwin et al 24186 (MO), 24237 (MO).' c;uaxa»aha:
Restinga de Gnnnarin, Almeida 1313 (MO). CAvca, Duarte 5221 (MO, RB). Rio de Janeiro,
Flowmun & Sucre 2763 (US). Serra da Mendauha, Soderstrom 6 Sucre 1948 (MO). Alto da
Boa Vista, Sucre 2098 (MO); Sucre et al. 4111 (MO). Pedra de Itanua, Sucre ct al. 5024
(MO). Serra do Mendanha, Sucre </«/. 65.55 (MO), mahanmao: 35 km S of Loreto FAten ir
Eiten 4320 (US). Sao Luiz, Froes 11871 (F, NY, US). Vila Roudon, Finheiro 33 (MO).
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MATO GROSSO: Vic. of Douiados, Chase 10969 (F, MO, NY, US). Santa Amia da Chapoda,

Malme 3357 (US), minas (;eiiais: Juiz de Fora, Chase H6]0 ( F, US). Lavra.s, Chase 878H.5

(US), no km NE of Bello Ilorizonte, Chase 9103 (F, GH, x\IO, \Y). Serra do Curral,

Chase 9304 (US). Viyosa, Chase s.n. (US). Ca. 15 km W of Para de Minas, Davklse ir

Rumamoorlhy 10816 (ISC, MO). Ca. 27 km SE of Coroaci, Davidse et al. 11477 (ISC, MO).
Ca. 8 km N of Twfilo Otoni, Davidse et al. 11500 (MO). Farquc Estadual do Rio Docc,

Ueringer h Eiten 15025 (MO), 15106 (MO), 15220 (xMO). Vis^-osa, litem 2741 (F, NY,

UC). Serra do Espinhago, Irwm et al. 23138 (MO). 15 km N of Sao Jao da Chapada, Irwin

et al. 28160 (MO, NY, US). Visyosa, Kuhlmatm 1951 (ISC, MO), 1952 (US). Bello Ilori-

zonte, Kuhlmann s.n. (MO, US). Viyosa, Mexia 5328 (F, GH, MO, NY, UC, US). Itabira,

Sampaio 7041 (US), para: Belwn, Areher 8254 (US). Urucuribal)a, Arelier 8403 (US).

Vic. of Para, Baker s.n. (US). Belem, Black 6 Murga Fires 122 (RB). Belterra, Black 47-1052

(US). Rio Tapajos, Dahlgrcn ir Sella 198 (F, US); Ducke s.n. (RB-79247). Braganya

River, Goeldi 38 (F, MO, NY, US), 70 (NY, US). Majaro Island, Gocldi 227 (F, US). Vic.

of Para, Killip ir Smith 30379 (NY, US). Vic. of Santarem, Knhhuann 2002 (MO, US). Peixe

River, Fires 3389 (COL, UC). Serra do Cachimbo, France et al 25017 (MO). Vic. of

Paragominas, Prance Ir Silva 58699 (MO). Altaniira, Silva et al. AS185 (MO). Sao Goetamo,

Silva 660 (US). Santarem, Silva i^ Sauza 2247 (MO, NY). Belem, Soderstrom 1198 (US).

Boa Vista, Swallen 3175 (RB, US). Aramanshy, Sicallen 3215 (RB, US). Mosqneira,

Swallen 4871 (US), 4879V-2 (US). Santa Isabel, Swallen 5051 (ISC, RB, US). Near

Santarem, Zerij 531 (F). pahana: Yaearehy, Diisen 6605 (Gil), 7898 (MO, NY).

Alexandria, Dusen 11487 (MO, NY, US). Yaeareby, Dnsen 14050 (GH, MO, US).

Pinheirinho, Hatschhach 14091 (F). Tararehy, Jdu.sson 138A ( F, UC, US). Rolandia,

Swallen 8756 (US), 8757 (US). Rio do Vargen, Swallen 9005 (US), pernamduco:

Garanliuns, Chase 7833 ( F, GH, MO, US). Saltinho, Falcdo et al. 912 (MO, RB).

Olinda, Leal ir Silva 14 (MO). Tapera, Pickel 49 (F), 106 (US), 1359 (US),

,9.71. (F, GH). Recife, Tennrio s.n. (MO), mo dk jaxkhuj: llha Qneimada, Amaral

ir Domingues 3935 (US). Serra da Estrella, Brade 20104 (US). Serra Carioea,

Carauta 833 (RB). Bay of Rio, Chase 8385 (US). Corcovado, Chase 9744 (F, GH, MO,
NY, US). Vic. of Rio de Janeiro, Chase 9796 (F, US). Furnas do Agassiz, Chase 12131 (US).

Env. de Rio de Janeiro, Commerson s.n. in 1707 (P). Parati, Eiten b Eiten 6279 (MO).

Rio de Janeiro, Gaudichaud 303 (P). Inoo, Gomes et al. 1217 (RB, US). Restinga da Tijuca,

Machado 78 (RB), s.n. (MO, RB). Lagoinba da Ga\ea, Machado s.n. (RB). Corco\ado,

Rose l~ Russell 20156 (NY, US), 20312 (NY, US). Rio de Janeiro, SairU-IIilairc 126 (P). \'ie.

of Meio da Serra, Smith ir Brade 2284 ( F, GH, NY, UC, US). Velha-Petropolis, Soderstrom

ir Sucre 1872 (MO). 2 km SW of Baira, Soderstrom ir Sucre 1914 (MO). Between Caebo-

eiro de Macacn and Nova Friburgo, Soderstrom 6 Sticre 1976 (MO). Ilba Furtada, Sucre ir

Bragga 2588 (MO), 2628 (MO). Pedro de l^io, Sucre ir Bragga 2644 (MO). Petropolis,

Sucre ir Biagga 4239 (MO). Rio Vermelho, Sucre ir Silva 9168 (MO). Env. de Rio de

Janeiro, Weddell 255 (P). rondondia: Abuna to Rio Branco, France et al. 5954 (MO). 1 km
iv of Ribcrao, Prance et al. 6151 (MO). Vic. of Sao Lorenyo mines, France et al. 8926 (MO).

Sao Luiz, Rosa 813 (MO), roraima: Serra Tepccpiem, Praiicc et al. 4311 (MO, US), santa

catarina: Itajai, Klein 1194 (US), 1305 (US), 1320 (US). Moro de Inglezes, Klein et al.

6689 (US). llha Santa Catarina, Rcitz ir Klein 727 (US). Morro da Fazenda, Reitz 6 Klein

1711 (NY, UC, US). Itaji, Rcitz ir Klein 1958 (US), 2874 (NY, VC, US), 2.95i (US).

SAO PAULO: E of Porto Alvorado, Eiten et al. 5995 (MO). Nova Europa, Iloehue 13613

(CH, US). Mogy to Mirim, Uoehne 20404 (NY, US). Arara(iuara, Loefgren 9799 (US).

Pindorama, Mendes 4557 (US). Loreto, Sampaio 4486 (US). Campinas, Viegas 3839 (US).

CoLOMinA. AMAzoNAS: Rio Lorctovacn, Black i- Schulles 46-185 (US); Sclwltes ir

Black 8313 (GH, US). Rio Ortegna/.a, Woronow 6 Juzepczuk 6379 (US), cundinamarcia:

28 km NE of Gacbela, Grant 10519 (US), putumayo: Rio San Miguel en la Rcrmeja,

Cuatrecasas 11025 (COL, F, US).

DoMiNicA.x Republic. j)istiuto xacioxal: Vic. nf Ciudad Trujillo, Allard 16374 (US).

LA vkga: Vic. of Piedra Blanea, Allard 13333 (A, US), 17779 (US), 17785 (US). La Cnmbre,

Augusto 502 (NY), marlv TRiNn)Ai) saxchez: Rio San Juan, Miller 1184 (US), samana:

Vic. of Sanchez, Abbott 121 (GH, IJ, US).

Ecuador, xapo: El Napo, Benoist 4743 (P). Santa Cecilia, Dwyer ir Simmons 9753

(MO). Near Tena, Mexia 7218 (F, UC, US). Limoncocha, Mowbray 69946 (NY), pastaza:

20 km along Rio Pastaza, IIolm-Nielsen 6 Jeppcsen 578 (AAU). piciiincha: NE of Tanda-

yapa. Soils 17159 (US), tuxgurahua: Between Bafios and Cashnrco, Hitchcock 21863 (US).

French Guiana. Vic. of Cayenne, Broadway 225 {GU, NY, US), 389 (GH, NY, US), 415
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(CH, i\V, US), S33 (I'S), 634 (CII, NY, US), 685 (C:il, US), 712 (Gil. NY, US). Saiil, Dcscoings
6 Lull 20539 (CAY); dc GranviUr B-4419 (CAY). Tiois Sauts, G/rnaJu/ 5f?-i (CAY, MO);
Lrsciiie 384 (CAY); J/axairc 962 (CAY). Cayenne, //oorA" s.n. (NY), 89 (CAY). Riviere

Conite, Ohh-man B-2063 (CAY). He de Cayenne, Ohirmon B-34S5 (CAY). Saiil, Ohlctuun
Ii-3026 (CAY), B-J2/7 (CAY). Ilant Maioni, Sustw ct al 3864 (CAY, MO).

GuAVAXA. NOR-nrwEST: Waini River, La Cruz 1132 (MO), 3663 (F, GH, MO, NY, UC,
US). Assakatta, La Cruz 4291 (F, CII, MO, NY, UC, US), 4313 (F, GH, MO, NY, UC, US).
i'C)Mi:nooN: Maruka River, La Cruz 2544 (F, GH, MO, NY, UC, US). Pomeroon River, La
Cruz 2931 (F, GH, NY, US). msTniCT unknown: Arnka Ri\er, FansJiawe 5127 (A, NY).
Totaro River, Glcason 70 (CU, NY, US); Ilitrhcocli 17345 (US), 17553 ( F, GH, MO, NY,
UC, US), 17567 (US). Upper Deniarara River, Jcmmn 4089 (US). Isherton, Smith 2417
(F, CII, NY, US).

Peuu. amazonas: E of Huanipanii, Berlin 1514 (MO). Quebiada Ilnainpanii, Kai/ap

903 (MO). Qnehrada Wampnsliik, Kayap 952 (MO). 1 km SE of Y^ambrasbamba, Wurdack
1048 (F, NY, US). Shipsl)aniba to Poniacoeha, Wurdack 1096 (F, NY, US). Valley of the

Rio Marafion, Wurdack 1807 (F, NY, RR, UC, US), ayacucho: Aina, KiUip 6 Smith 22724
(NY, US). Near Kimpitiriki, KiUip 6 Smitli 22937 ( F, NY, US). E.strella, Killip 6 Smith
23080 (NY, US), cuzco: Prov. Paneartainlie, Marin 1526 (F); Vargas^ 14695 (US).
HUANUCO: Vic. of Tingo Maria, Bvlshaw 3086 (F, GH, MO, NY, UC); Fcrrcyra 920 (US),
13141 (US). Villa Isabel to Cuchares, Wotjtkowski 1258 (Gil, MO), juxix: Vic. of Colonia

Perene, Hitchcock 22116 (US), 22119 (US). 9 km S\V of San Ramon, Utis ct a\. 313 (ISC,

WIS). La Merced, KiUip ir Smith 23451 (F, NY, US). San Ramon, Killip 6 Smith 24896
(NY, US). Vic. of Colonia Perene, KiUip i^ Smitli 24987 (NY, US), 25255 (NY, US). Puerto

Ye.ssnp, KiUip 6 Smith 26327 (F, NY, RB, US). Cahuapanas, Killip b Smith 26726 (F, CII,

NY, US). San Francisco de Satipo, Solomon 3240 (MO), loreto: Santa Maria below Ynri-

niagua.s, Anderson 770 (UC, US). Iqnitos, Asphind 13994 (US), 14378 (NY, US). Piscigranja

Qnistococlia, Aynhi 693 (MO). Rio Paranapnra, Croat 17874 (MO). Qnobrada Tahnayo,
Croat 19761 (MO). Vic. of Aguaytia, Croat 21008 (MO). Iqnitos, MUp h Smith 27088
(F, NY, US), 27/25 (F, NY, RB, US). Vic. of Ynrimaguas, KiUip 6 Smith 27561 (F, NY, US),
2,S2fi6 (NY, US), 29085 (F, NT, US). Iqnitos, King 1398 ( F, NY, US). Intute, McDanicl
10801 (MO). Near Iquitos, McDanicl 11722 (MO). Rio Ampiyacu, Rcvilla 921 (MO).
Pncallapa, Soukup 3055 (F). Lower Rio Nanay, WiUiams 399 (F, US). Pinto-Cocba,

WiUiams 781 ( F, US), 789 (F, US). Caballo to Cocha, M'iUiams 2035 (MO). Alto Rio

Itaya, WiUiams 3241 (F, US), 3262 (F). Iquitos, WiUiam.s 3717 ( F, US). Lower Rio

Hnallaga, WiUiams 4780 {V, US), san mahtin: Tingo Maria, AUard 22244 (US). Near
Tarapoto, Fcrrcyra 7775 (US). Above San Jose de Sisa, Fcrrcyra 7916 (US). Rio Huallaga

Canyon, Machridc 4250 (F, CU). Tarapoto, McDanicl I37S2 (MO). Puerto Pi/ana, Schunkc
6993 (MO). Sapososa, Woytkouski 8349 (MO).

Puerto Rico. Vic. of Mayagiiez, Britton h Marble 678 ( F, NY, US). Near Marieao,

BrUlon ct al. 4490 (F, Gil, NY, US). Vie. of Arecibo, Chase 6454 (US). \^ic. of Cayey,

CJuLte 6734 (US), 6747 (US). Gnavate, Lio^^ier 10418 (CU, IJ, NY, US). Marieao,

Sintcnsis 215 (GOET, NY, US). Near Larerx, Sintensis 5918 (US). Luciuillo Mts., Wilson

350 (NY, US).

Surinam. Sandrij Island, Archer 2759 (US). Oelemani, Boer 1158 (NY, UC). Vie.

Moego, Cottica River, Cotvan 39007 (NY, US). Brokobaka, Dnnsclaar 3838 (A, F). Kalalebo,

Florschiitz ir Maas 2495 (US). Lneie Rivier, Irwin ct al. 55790A (MO). Wilhelmine

Gebergte, Irwin et al. 57618 (MO, NY, UC, US). Coppernaine to Coronie, Lanjouw 6-

Lindcman 1384 (NY). Nassau, Lanjouiv l" Lindcman 2146 (NY). 3 km N of Paramaribo,

Manuirc h Stahcl 22746 (A, F, NY). Pakka Pakka, Saramaeca River, Maguire 23965 (F,

GH, MO, NY, RB, US). Tafelberg, Maguire 24315 (NY). Montague Iseholi-Epovan, Saslrc

1460 (CAY). Wilhelmine Gebergte, S/«/)c'/ 62i (MO).
ToiJAc;(). Old Castara Rd., Andrew 610A (NY). Bilmonl Woods, Broadway 3551 ( F,

ISC, MO, US). Broadway 4038 ( F, NY, US). Roxborough-Parlatuvier Rd., Cowan 1410
(NY, US), 1486 (NY, US). Center of island, llilchcork 10261 (US), 10262 (US), 10269
(US), i0275 (US).

TiUNUMD. Caparo Woods, Broadway 4923 (I'S). TamaTia Forest, Broadway 4952
(RB, US), 4959 (RB, US). Blanchisseuse Rd., Broadway 5504 (A, MO). Aripo Rd.,

Broadway 5892 (MO, US). Arouca, Broadway 6811 (F, MO, US). Monga, Broadway
7915 (US). Heights of Aripo, Broadway 9929 (GH, NY, US). Morne Blue, Britton ct al.

2266 (GH, NY, US). Northern Range, Daiidsc 2461 (MO). Between La Vache and
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Maracas Bay, Davi(he 2566 (ISC, MO). Ca. 2 mi NE of Point Fortin, Davidse 2579 (NTO).

Maraval, Hart 5427 (M). Port of Spain, Hitchcock 9962 (US). St. Joseph, llilclwock 10020

(US). Tdhaquite, Hitchcock 10120 (US). Cedros, Hitchcock 10151 (US). Valencia-Matuia

Rd., Sodcrstrom 1036 (US).
Venezuela, bolivar: Km 88, carretera El Dorado, Aristcguieta 3712 (VEN). Cerro

Uroi, Maguire et al. 53806 (VEN). La Gran Sabana, Tamayo 2786 (US, VEN).

Vimax Islands, st. cholx: Bodkin Hill, Foshcrg 6- Ogdcn 55312 (MO), st. thomas:

Brittun b Marble 1230 (NY, US), tortola; Sage Mtn., Shafer 1147 (NY, US).

Windward Islands. Guadeloupe: Bertero s.n. (P).

6. Lasiacis linearis Swallen, Pliytologia 4: 427. 1953. type: GuattMiiala,

Zacapa, Sierra de las Miiias, below Finca Alejandria, pine covered canyon

bordering Rio Lima, 2000 m, 14 Oct. 1939, Steyermark 30046 (F, holotype).

Perennial; main culms creeping, decumbent, rooting at the nodes, only the

ultimate portions erect, these commonly 40-100 cm tall, occasionally higher when

supported in brush, the culms freely branching and forming large tangled col-

onies; internodes slender, 2-5 mm thick, solid, often purplish, usually glal)rous,

occasionally with a small line of puberulence, or the upper part pubernlent;

nodes glabrous; sheaths pubernlent or pubescent with hairs to 0.7 mm long,

the overlapping margin ciliate, with hairs to 0.5 nnu long, rarely glabrous, sheaths

mostly .shorter than the internodes; hgule c(m.spicuous, ( 1.4- ) 1.8-4.0 (-4.8) mm
long, tan to dark brown, the apex irregularly erose to lacerate, ciliate with

hairs 1.5-3.0 mm long, puberulent to short pubescent on the back; collar densely

puberulent throughout, rarely only on the margin; blades 13-22 cm long,

0.8^1.5 (-1.18) cm wide, the base slightly asymmetrical, the apex acuminate to

attenuate, the upper surface usually glabrous and often scabrid, occasionally

short pubescent especially toward the base, the lower surface usually glabrous,

occasionally sparsely puberulent especially along the midrib, the margins scabrid;

panicles 19-30 cm long, the longest branch 10-23 cm long, the branches scabrid,

widely spreading, naked at least for the lower half, bearing long-pedicelled

spikelets toward the ends of the branches, the pulvini glabrous, the lower ones

often puberulent with a few short hairs; spikelets narrow, obovate, 3.9-4.5 nun

long, 2.2 mm wide, often purplish when immature; first glume 2.0-2.5 nun long,

7_9".nerved; second glume 8-11-ncrvcd; sterile floret without a flower, the lemma

9-11-nerved, the palea usually % to Vj or rarely % as long as the fertile floret,

occasionally absent; fertile floret 3.9-4.1 mm long, 2.0-2.4 mm wide, the anthers

white, the stigmas purple; caryopsis 2.2-2.4 mm long, 1.6-1.8 mm wide; chromo-

some mnuber n = 18.

Ecology: Lasiacis linearis typically inhabits cloud forests although it may

often extend down into the oak-pine and pine conununities which commonly

occur below cloud forests in northern Central America. It may often be found

in fairly undisturbed sites, especially in the pine forests. In the cloud forests,

it is usually more common in habitats where some disturbance has taken place,

such as along trails, in partially logged areas, in open areas created by downed

trees, and along forest edges. The species has been collected in the mountains

from 1,400 to 2,400 m. Spikelet-bcaring plants have been collected in June,

July, and October dirough March.
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Distrihiilion: Laslacis linearis is an infrrtnicnt species cxtciidiiiji; from
Chiapas, Mom'co, to eastern Panama. I liave seen no collections from Belize, El

Salvador, and Nicaragna.

Lasidcis Vincam is characterized by its procumbent growtli hal)it, solid cnlms,
long narrow ])]ades, prominent ligules, and tlie diffuse panicles witli few,
solitary, long-pedieelled si)ikelets. Occasional .specimens do not have completely
solid culms. I have seen four collections in which this is true, Davidse 6 Vohl
2121, Morton 6951, and Standlctj 23126 from Honduras and Willianis ct al. 26097
from Cnatemala. Some culms in these collections may be completely .solid

whereas in others the pith may be partly missing. In all cases, however, one
can see some definite* pith remains or partial cores. The brown appearance of

(he pith in some .specimens suggests that som(> of thi> destruction may be due to

fungal growth, and in others, insect destruction .seems probable.

Lasiacis linearis is most closely related to L. oaxaeemis and is probably a

montane-forest derixatix'e of the lattc-r. The two are much alike in growth form
and gross morphology, but L. oaxacensis is geiuMally more robust in all respects.

In Central America, where the two species are sympatric, they can best be
distinguished by the glabrous sheaths and by the clustering of the .spikelets in

pairs or small groups toward the tips of the panicle branches in L. oaxacensis
and in (he lack of staminate flowers in the sterile floret o/ L. Iincari'>.

Lasiacis linearis has often been identified as T.. lucida. The type of L. Iticida,

howcN-er, belongs with L. standleiji which has hollow culms and a more den.sely

I lowered panicle than L. linearis.

Lasiacis- linearis was long known only from (he type collection in Cnatemala
(Sw alien, 1955a). Recent collections have extended the range of this species

throughout most of Central America, with the exceptions of Belize, El SaKador,
and Nicaragua. It is almost certain to be found in Nicaragua, a country which
for the most part is the most poorly collecttxl area in Central America. Whether
it occurs in Belize and EI SaKador is more problematical. In El SaKador it

.should be looked for in the northern part of the countv.

Conmion name: Panama: Chiricpn", bambito, Tyson 5666.

Costa Rica, ai.ajuela: T.a Brisa de Zarcero, Sniilli 11078 (V). .san jose- 2 km from
Sail Cabricl, PoJil 6 Davichc llOW (ISC).

CuATKMAi.A. KL PROcuEso: Siciia dc la.s Miiia.s, Stcycnuaik 43405 (F, US), cuatk-
maka: Vic. of San Ainlrccillo, Molina 6- Mnlino 27555 (MO), quinche:' 2.5 mi N of
Nebaj, Proctor 25497 (IJ). S of ChiHiicastenan^r,,^ Stdtullnj 62422 (V). sax marcos: Near
Aldra FiatcToidad. WiUiams ct al. 26097 (F, CII, NY, US), solola: Volcan Alitlan, ^teyer-
mnrk 47347 (F, US). ZACArA: Siena dc la.s Minas, Stcycrmark 30046 (F), 42496 (F,' US).

IIoNDiHAs. EL PAHAi'so: Ctiinopc, Rodii^iicz 1760 (F). moilvz.xnt: Ceno' Uyuca
Davidse & PoJil 2100 (ISC, MO), 2106 (ISC, MO). Cerro La Tigro, Daridsc I- Pohl 2121
(ISC, MO). Cerro Uyuca, Gla.s.sman 1625 (F, NY). Mt. San Tnaiuito, Classman 1972 (NY,
ITC). Ceno La Tigre, Ilmrkrs cf al 2131 (F, US). Cerro Uvnca, Molina 205 (F GH, US);
Morion 6954 (F, NY, US); Pohl 12490 (ISC); Standlry 6 M'illiaws 690 (F); Standlcu 4798
(F), 23/26 (F, Gil, NY, UC, US), 28282 (F, GIT); Sicallcn 10900 (US), 11057 (US). Mt.
San Juancito, Sicallcn 11138 (US). Cerro Uyuca, Willian>s & Molina 12112 (US).

Mexico, chiapas: Siena Madre, Tatcoka 1031 (US).
Panama. ciimiQui: Cerro Azul, Croat 26858 (MO). Volcan de Cliiririuf Davidse 6-

D'Arctj 10162 (MO); Hitchcock 8201 (US). Ca. 2 mi \V of Cerro Punta, McDanicl 10048
(MO). Monte Lirio, Scihcrt 278 (CTT, MO, NY, US). I nu" SW of Cerro Punta Tyson 5666
(MO). Cerro Punta, Tyson 5802 (MO, SCZ). Near El Volcan, ^Vhitc 218 (MO).
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7. Lasiacis nigra Davidse, Phytologia 29: 152. 1974. type: Costa Rica, Ala-

juela, 3 km N of Palmares along the Carretera Interamcricana, 800 m, edge

of coffee plantation, culms 8 m tall, hanging from trees, 22 Oct. 1968, PoJil ir

Davidse 11272 (ISC, holotype; CR, EAP, K, MO, US, isotypes).

ranirum ilicaiicatuin L. var. niolle Schlccht. & Cham., Linnea 6: 33. 1831. rvri;: not

indicated.

Perennial; culms, casepitosc, erect at the base, arching above and clambering

into vegetation, 1-8 m long; internodes to 10 mm thick, lignified, glabrous, with

a line of puberulence, papillose-puberulent, or densely papillose-pubescent, hol-

low; nodes glabrous; sheaths pilose or varying to completely glabrous, the

margin cilate with hairs to 3.0 mm long, the auricular hairs to 4.0 mm long;

collar pilose, puberulcnt, or glabrous; ligule 0..5-1.3(-2.0) mm long, usually

whitish and glabrous or occasionally darker and pubescent on the back, the apex

glabrous or ciliate with hairs to 1.5 mm long; blades linear to lanceolate, 5-ll(-15)

cm long, (0.3-)0.6-1.8(-2.6) cm wide, commonly pilose, also puberulent,

pubescent, or completely glabrous, the base asymmetrical, slightly lobed and

clasping the culm, the margin scabrid, the apex acuminate; panicles (2-)5-12(-19)

cm long, the longest branch l-8(-ll) cm long, bearing few, long-pedicelled

spikelets, the branches ascending to diverging, branches pilose to glabrous, the

pulvini pilose to glabrous, the pedicels widely spreading at maturity; spikelets

large, obovate, (3.6-) 4.0-5.0 (-5.5) mm long, often purple when immature; first

glume ( 1.6- ) 2.0-2.7 (-3.2) mm long, 5-13-ncrved; second glume 7-13-nerved;

or witliout a staminate flower, the anthers rudimentary or

2.3-2.7 mm long, the lemma 9-11-ncrved, the palea V2 to subequal the length of

the fertile floret; fertile floret 3.8-4.6 mm long, 2.5-2.9 mm wide, brown, the

anthers 2.1-2.8 mm long, white, the stigmas white; caryopsis 2.4-2.7 mm long,

1.9-2.4 mm wide, light brown; chromosome number n = 18.

Ecolo<iy: Lasiacis ni^ra is a montane species primarib' found along forest

edges, in roadside thickets, and among similar secondary woody vegetation. It is

with

found as a component of deciduous foiests, pine-oak forest, and montane broad-

leaf forests. Most elevation records are between 900 to 2,300 m. A few collections

from South America ha\'e been reported from subalpine paramo vegetation at

2,600 m in the Andes, the higliest elevation record for any Lasiacis species.

Spikelet-bearing plants have been collected throughout the year but most com-

monly from June to January.

Distribution: Lasiacis nigra extends from southern Nuevo Leon and Tamau-

lipas in Mexico south throughout Central America. In northwestern South

America, it occurs in Colombia, \^enezuela, Ecuador, and Peru.

Hitchcock (1920) interpreted L. sorghoidea very broadly, including under

it L. sorghoidea var. sorghoidea and L. nigra of my treatment. At the same

time, he raised the possibility that more than one taxon should be recognized.

I believe that two species are included under L. sorghoidea sensu Hitchcock,

namelv L. nigra and L. sorghoidea. Lasiacis nigra is more delicate and scandent
fc)' " "^' '- •''

i-^

that L. sorghoidea- it has smaller leaves and inflorences but usually larger spike-

lets; and its inflorescence bears relatively few, large, long-pedicelled spikelets
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giving it an open ai^pcarancc. La.siach sorgho'uka, on the otlicr Iiaiid, typically

has large, moderately dense inflorescences with many small spikelets on short

pedicels. The most common type of leaf pubescence pattern in L. sorghoidea
is one in which the sheaths are papillose-hispid, the collar is densely hispid, the
lower blade surface is velutinous, and the upper blade surface is pnberulent or
hispidulous. This pattern is rarely encountered in L. nigra in which pubescence
varies from nearly completely glabrous to densely pilose.

Even with the exclusion of L. sorghoidca, L. nigra still remains morpho-
logically variable. I have not chosen to give formal taxonomic recognition to

any \ariants, but further study may show the desirabihty of doing so. Some of

the major features of variation are discussed below.

Included in L. nigra arc plants with relatively long, narrow leaves, usually

glabrous or nearly so, but at times pubescent. These generally bear spikelets

approaching the largest size in L. nigra. They are concentrated in South America
and Mexico. Many of the South American .specimens have been identified as

L. Icptosfachijn (=L. divaricata var. Icptoslachija) in recent years. However,
the long-p(>dicelled, widely spreading spikelets distinguish these plants readily
from that strictly Central American and Mexican variety of L. divaricata. An-
other form, especially common in Central America but known from throughout
the range, is one with relatively broader and shorter pilose leaves and rc^latively

large spikt>lets. A third common form is one which may have pubescent or
nearly glabrous leaves, often with just a few large hairs along the midrib. The
spikelets may be small or large and leaf size (ends to be intermediate between
that of the previous two forms. The small-spikelet .specimens of this third form
are some of the most puzzling in the genus. They have often been identified

as L. divaricata var. divaricata but are closer to L. sorghoidca and L. divaricata
var. austroanicrtcana. Lasiacais divaricata xar. divaricata can most easily be
distinguished on the basis of its divergent panicle branches and larger spikelets.

Lasiiacis sorghoidca can best be distinguished b\' the usually less densely arranged
spik(>lets and larger blades. From L. divaricata var. austroamcricana these speci-

mens differ in their pubescence. Admittedly the distinctions become rather

arbitrary. But the number of specimens is relatively small, and since they are
mostly from higher elevations, it seems most appropriate to include them with
L. nigra. Representatix'e specimens are listed separately after the more typical
collections of L. nigra.

Lasiacis ni<i,ra probably represents the same tRxon as L. divaricatum var.

mollc. Both the two-word description (villoso-pubescens) and the geographical
location where these plants were collected (\'eracruz to Jalapa) indicate that
\ar. mollc may be the same as L. nigra. TTowever, T have not seen the

is presumably located at Halle (HAL) (Stafleu. 1967).

t>

Bemze. cayo: Lumtcll 6434 (F, CH, NY, US). San .\iigiistin, Lunddl 6752 (F CII
NY, US).

V
' >

C(n.oMniA. antioquia: Bello, Archer 174 (US). Vic. of MeJellin, Archer 374 (US).
Crania <le las MpTc<>tTe.s cu Venecia, Barklcy I- Gutierrez 1651 (US); Barkleif et aJ. 17C44S
(US). W of Fionlino, Core 477 (US). Lapina de Cuarne. Dcmiel 2770 (US). Caldas. Giirtncr 38
(US). Vic. of Nfcdellin, ]aimc.<i 9 (US); Molhia & Barklet/ 19An076 (F, US) 19An078 (US)
19Au079 (F, ITS). Caldas, Rodrtfrucz 19 (US). Vic. of Medelli'n, Toro 833 (NY)' Vareh 17
(US). c:ali)as: Salento, KiJlip 6 Ilazeu 8770 (CII, NY, US), cauca: Between Rosale and
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Bolivar, Core 124 (US). Popoyan, Cuatrccasas 6 Arbekiez 6080 (F, US). Tacueyo, Ctialic-

casas 19377 (F, GH, US). El Paraiso, Dryander 2056 (UC, US). 5 km E of Tiiiibio,

Grant ir Drew 10667 (US). Rio Sucio, Pennell ir Killip 7223 (NY, US), 7227 (US).

Cuesta de Tocata, Pittier 685 (US). Miraflores, Pittier 886 (US). El Tainbo, Sncidem

164 (GH, US). cuNDiNAAiAHCA : La Hoiidonada, Cuatrecaaas 221 (F, US). Sasaima,

Gurcia-Barriga 12598 (US). Vic. of Bogota, Gruhh ct al. 843 (US). Fusagasuga, Juzcpcziik

5280 (US). CagiK'za, Karsten s.n. (COET, US). Fusagasuga, Koie 5237 (US), huila: 23

km ENE of Colombia, Foaberg 19635 (US). 15 km ENE of Colombia, Fosherg 19649 (US).

Between Accvedo and Suaza, Little 8556 (US). E of Neiva, Rushy ir Pennell 861 (CU,

MO, NY, US), 1001 (NY, US). mac;dalena: SE of ])<madiui, Cnatreeusus ir Romero-

Castancda 24325 (US). E of Mammre, Citatrecasas ir Romero-Castaiieda 25306 (US).

Sierra de Santa Marta, Kirkhride 2302 U'O), 2446 (MO). Alredcdores de San Andres,

Romero-Castaneda 6974 (MO), naiuno: Pasto, Alston 8292 (US). Vic. of Samanicgo,

Fermindez ir Mora 1188 (NY). 22 km E of Pasto, Fosherg 20532 (US). Bct\veen Cartago

and La Union, Mora 2407 (US), santander: Al)ove Surata, Killip <& Smith 16554 (US).

Vic. of California, KUlip 6 Smith 17013 (GH, NY, US), 17690 (GH, US), tollma: Libauo,

Pennell 3415 (MO), valle: El Cairo, Cvatrecasas 13884 (F). Between San Antonio and

Mares, Cuatrecasas 15202 (F, UC, US). Naranjal, Cuatrecasas 15358 (F, US). La Tulia,

Cuatrecasas 18532 (US), 18572 (F). Between Brisas and Alban, Cuatrecasas 22174 (F,

US). Las Nieves, Dryander 1895 (US). Diigna, Killip 5444 (CH, NY, US). La Cumbre,

Killip 5680 (GH, NY, US); Killip & Hazen 11117 (CH, NY, US). El Silencio, Killip h Garcia

33793 (US). La Cumbre, Pennell 5025 (GH, NY, US). Cartago, Rojas 4 (US).

Costa Rica, alajuela: La Palma de San Ramon, Brenes 5147 (F, US), 5161 (US),

5191 (F, NY). Santiago near San Ramon, Brerws 14375 (GH). La Palma de Ramon, Brenes

15059 (F, NY). Vic. of San Ramon, Brenes 17025 (F). Carillos de Poas, Brenes 19413

(F, NY). Vic. of San Ramon, Brenes 20314 (F, NY), 20507 (F). San Miguel de San Ramon,

Brenes 21952 (F). Cocao de Alajuela, Brenes s.n. (NY). La Palma, Maxon I- Harvey 7998

(GH, NY, US), 8025 (US), 8050 (US). 6.5 km W of Vara Blanca, Pohl 6 Calderon 10280

(ISC). Volci'm Poas, Pohl i:r Davidse 11174 (ISC). 1 km S of Ciudad Quesada, Pohl t
Davidse 11250 (ISC). 3 km N of Palmares, Pohn ir Davidse 11272 (ISC). 10 km N of San

Ramon, Pohl b Davidse 11275 (ISC). La Palma de San Ramon, Pohl ir Davidse 11371

(ISC).' Guadeloupe de Zarcero, Smith A371 ( F, MO). Region of Zarcero, Smith A430 (MO).

San Luis de Zarcero, Smith H1015 (F, MO, NY). Vic. of Fraijanes, Standlcy & Torres 4705

(US). La Palma, Stork C423 (UC). Santa Clara, Stork 2577 (US), cautago: Vic. of

Cartago, Brenes 10423 (US); Cooper 98 (US). Cervantes, Carpenter 662 (US). Vic. of

Tablazo Durkee 75-60 (MO). 3 km E of Cachi, Lent 1736 (F, NY). Vic. of Santiago,

Maxon )28 (NY, US). Moravia de Chirripo, Pohl & Davidse 10870 (ISC). 10 km SW of

Tejar Pohl <Lr Davidse 11134 (ISC). 9 mi S of Purasil, Pohl ir Davidse 11198 (ISC). 3 km

W of Grano de Oro, Pohl b Davidse 11477 (ISC). Platanillo, Smith 3019 (ISC). Vic. of

Cartago Standley 33365 (NY, US). El Muneco, Standley 33581 (US). La Estrella, Standley

39215 (GH, us"). Vic. of Orosi, Standley 39648 (US). Rio Ventado, Standley ir Valeria

49448 (US). 3 km from Tejar, Taylor I- Taylor IISGG (MO). Alto de Ochomogo, Williams

ir Molina 13821 (F, GH, MO), iiereuia: Rio Virilla, Allen 591 (F, GH, MO). 5 km NE of

Vara Blanca, Davidse 892 (NY). Rio \'ucltas, Gomez 2290 (F). Vara Blanca, Skuteli 3148.

19 mi below IICA, Pohl 6 Calderon J03U) (ISC), puntahenas: E of Monteverde,

Burger 6- Baker 9578 (MO). Between Buenos Aires and Cerro Pittier, llatheway 1689 (US).

Canas Gordas, Pohl h Davidse 11166 (ISC). Hatillo, Rojas 46 (F). San Vito de Java,

Smith 2938 (ISC), san jose: Rio Tirribi, Aljara 33989 (C:il, VS). San Fernando de Guade-

loupe, Canossa s.n. (F). Vic. of San Jose, Hitchcock 8451 (US); Pittier 81A (US). 10 km NE
of San Isidro del General, Pohl 6 Calderon 10048 (ISC). 4 mi S of Division, Pohl 6 Davidse

LIMON

10070 (ISC). Between Aserri and Tarbaca, Pohl 6 Calderon 10388 (ISC). 7 km S ot

Aserri, Pohl i:r Davidse 11041 (ISC). 2 km NNE of San Gal)riel, Pohl 6 Davidse 11050

(ISC)'. 1 km E of Frailes, Pohl ij Davidse 11071 (ISC). Below La Hondura, Pohl I- Davidse

11214 (ISC). S of San Antonio, Pohl ir Davidse 11351 (ISC). 0.5 km SE of Barbacoas, Pohl

Ir Davidse 11403 (ISC). 7 km S of Aserri, Rigf^ins GOG (ISC). La Iloudura, Smith 2S43

(ISC). Vic. of San Jose, Standley 3899S (US). Between San Pedro Montes de Oca and

Curridabat, Standley 4129G (US). Between Aserri and Tarbaea, Standleij 41350 (Gil, US).

Vic of Santa Maria de Dota, Standley 41GG5 (US); Standley ir Valerio 43476 (US). Vic.

of San Jose, Standley 47324 (GH, US), 47328 (GH, US). Uruca, Tonduz 7207 (F, GII, US).

Between San Jose and Zapote, Tonduz 7234 (F, GII, US).

Ecuador, azuay: Rio Noray, Steyermark 52868 (F, US), intbabuha: El Achiolal,
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SoUs 12337 (F). XAPO: Bi'twcen Pu>o and Caiiclos, Mcxlu GS50 (UC, US). Puyo, Skutch
4397 (A, F, MO, NY, US), ono: Between La Choiita and Tortovdo, Hitchcock 2118U (US),
21184 (US), piciuvcua: Chiiihoga, Asplinul SOOiJ (US), Santo Domingo de los Colorados,
Fugciiind Ir Wihom 1901 (MO). Tandayapa, SoUs 17008 (US). Santa Domingo dc los

Coloiadus, Sulis 10895 (F). santiaco zamuua: 18 km NE of Loja, Foshrrg 23149 (US).
tuxc;uragua: Between Banos and Casluiico, lUichcock 21856 (US). El Topo, SuU.s 10281
(F).

El Salvador, aiiuacuapax: Near Ataco, Slaiullcij 6- rudilla 2720 (F). Vic. of

Almaehapan, SKnuUcij 6 radilla 2759 (F), 2985 (F). Vic. of Apaneca, StaiuUcy 6 Padilla
2992 (F). LA LiuKRTAD: Volcan San Salvador, Davidsc <Lr Fold 2025 (ISC, MO); Hitchcock
8925 (US), S95/ (US), 8952 (US); Pohl 6 Davidsc 11831 (ISC, MO); Pohl 6 Gahcl 13mi
(MO); Wdliams- b Molina 15100 (US), 15128 (US), morazan: Montes de Caeaquatiaue,
Tucker 693 ( F, ISC, NY, UC, US), 733 ( F, ISC, l^C, US), san vicknte: Volean San
Vicente, Slandlcy 2150S (CU, US), santa a.na: 7 mi NE of Metapan, Croat 42290 (MO).
E side of Lago de Coatepeque, Davidsc <b Pohl 2035 (ISC, MO). Ccrro Verde, Pohl 6 Gahcl
13594 (MO). Massif Monte Cristo, Wchcrliug 597 (M). Volcan de Santa Ana, Wcbcrling
1991 (M).

Guatemala, alta vehai-az: 10 km S of Cohan, Harmon b Dwijcr 4278 (MO). 5 km
NE of Cohan, Molina 6 Molina 11987 (US). Near Col)aii, Murusclicr 12225 (US); Siandlcy
69153 (F), 69448 (F, US). 43 km NE of Cohan, Slandlcy 70182 (F). Between Cohan
and Tres Cruces, Slandlcy 90259 (F). raja vluapaz: IG mi from Salama, Hawkes et al
1921 (F). chimaltexaxgo: Chimaltenaugo to San Martin Jilotepetjne, Slandlcy 57903
(F, NY, US), 80893 (F). Rio Cnacalatc, Standlcy 81040 (F). el rROCRESo: 8 km S of El
Progreso, litis G-73 (WIS). Around Barranrpiillo, Stcycrmark 46406 (F, I'S). escuixtla:
Volciin de Fiiego, Standlcy 64544 (F). (;uatemala: Finea la Aurora, Aguilar 31 {V). 7 mi
E of Guatemala, Harmon 2935 (MO). Guatemala, Hitchcock 9057 (US), 9101 (US); Kcllcr-

man 4735 (US). 20 km F of Guatemala, Molina 13493 (US). Rio Villalohos, Molina 16067
(F, GII, NY). Between Sun Lneas and Guatemala, Molina 21108 (F, NY). Amatitlan, Ruano
843 (F). Guatemala, Slandlcy 59518 (F). Amatitlan, Standlcy 61266 (F), 61411 (F). 10
km S of San Rainmndo, Standlcy 62898 (US), 62918 (US), iiuehuetenaxgo: Nenton,
Selcr 2858 (GII). Naxaeranal, Seler 3004 ( F, GH, US). 13 km VV of Hnehuetcnango,
Standlcy 81531 (F). Between Mimanhuitz and Yulhuitz, Stcycrmark 48627 (US). 10 km W
of Iluuhuelenango, Williams et al. 22295 (F, US), jalara: Vie. of Jalapa, Standlcy 76445
(F). Between Jalapa and Paraiso, Slandlcy 77336 (F). QUErzALXENAXGu; Near Zunil, Skutch
,%'6' (A, F, ISC, US). Near Santa Maria de lesi'is, Stmidlci/ 67263 (F, UC), 68268 (F, US),
^4840 (F, US), 86807 (F, NY), 87004 ( F, UC), 87067 (F). Between Columha and Last

Mercedes, Slandlcy 87968 (F, US). Near Santa Maria de Jesus, Stcycrmark 33767 (F). Near
Zunil, Williams ct al. 22982 ( F, US), 23032 ( F, NY, US). sACAn-PEyutv.: Vie. of Santa Maria
de Jesi'is, Ilunncwcll 17090 (CII). Near Las Lajas, Standlcy 58102 ( F, US). Vie. of Antigua,
Statidlcy 58590 ( F, GII, US). Cuesta de las Canas, Slandlcy 58962 ( F, US). Vic. of Santa
Maria de Jesus, Slandlcy 59365 (F). Ahove Pastores, Standlcy 60762 (F). Vic. of Antigua,
Slandlcy 61205 ( F, US). Ahoxe DueAas, Slandlcy 63194 (\\ MO, NY), sax >l\r(:os: Vokan
Tajumulco, Stcycrmark 37137 (F, US), saxta rosa: E of Cuilapa, Standlcy 78219 (F).
Volean do Tecuamburro, Standlcy 78566 (F). solola: \'olean Atitlan, Stcycrmark 47982
(F, l^S). zacapa: Sierra de las Minas, Stcycrmark 29987.\ (F). Monte Virgen, Stcycrmark
42592 (F), 42603 (F, US).

IIoxnuRAS. choluteca: Vic. of San Marcos de Colon, Standlcy 15960 (F). comayac.ua:
Siguat(>peque, Hazlctt 649 (MO). Valihrea, Rodriguez 2754 (F). Trincheras, Williatns i^

Molina 12538 (F, Gil), 14661 (F, GII, MO, US). 20 kui N of Sigualepeque, Williams ir

Williams 18425 (GII, ISC), copan: 5 km SE of Santa Rosa de Copan, Molina 11667 (US).
coRTT-s: Mont. La Cumhre, Molina 10566 (US). N side of Lagu Yojoa, Morton 7633 (US).
lusTRiTo central: Udmapa, Pohl •& Gahcl 13525 (MO), el paiv,vi.so; Mt. Yusearan, A/o/ina

620 (F, CII, MO, US). 7 km NW of San Lucas, Pohl ir Davidse 12161 (MO). Guinope,
Rodriguez 1761 (F). ixTUiuCA: ^'ic. of La Esperan/.a and lutihuca, Standlcy 25266 (F).
morazan: Mt. Uyuea, Davidsc ir Pohl 2098 (ISC, MO). 10 km NE of Tcgneigalpa, Davidse
ir Pohl 2119 (ISC). Between San Juaneito and \'alle de Angeles, Davidsc 6- Pohl 2126
(ISC, MO). Vic. of EI Zamorano, Frcylag 224 (MO), 319 (MO). Mt. Uyuea, Glassman
1947 (NY, WIS); Molina 1432 (F, GII, US). 20 km S of Tegucigalpa, Molina 18494 (F,
GH, NY). Mt. Uyuea, Slandlcy 14063 (F), 20591 (F), 23103 (F, GII, MO, UC, US). El
Jiearito, Standlcy 26837 ( F, C;ii, US). Ml. Uynca, Sicallcn 10904 (US). San Antonio de
Oriente, Stcallcn 10973 (I'S). Mt. Uynca, Wdliams ir Molina 10722 (F, GII, ME.XU, MO),
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12113 (US). SANTA liAiUJARA: Near El Mochito, Davidse & Fold 22Ui) (ISC, MO). Above

EI Sauce, Williams ir Molina 14517 (F, Gil, US).

Mexico, chiapas: Km 1134, Pan American Hwy., Baldwin 14342 (US). Ala Shashib

River, Brcedlove 6428 (F). La Trinitaria, Brccdbve 10056 (F, MEXU). Kniak'tik, Tenejapa,

Brcedlove 10971 (F, MEXU). 17 mi E of La Trinitaria, Brcedlove 11322 (F). ZinacanUin,

Brcedlove 11827 (MEXU). 3 mi S of Aguacatenango, Brcedlove & Raven 13121 (NY).

19 km N of Ocozocoautla, Brcedlove 13956 (UC). 6-8 km N of Berriozabal, Brcedlove 20352

(MO). 18-20 km N of Ocozocoautla, Brcedlove 6- Thome 21064 (MO). 13 km N of

Berriozabal, Brcedlove 26303 (MO). Abo\c El Chorrcadcro, Brcedlove 26857 (MO).
I dc Oro, Brcedlove 27616 (MO). 10 km SW of Ocosingo, Brcedlove

km N of Ocosingo, Brcedlove 27985 (MO). 18-20 km N of Ocozo-
NW

27859 (MO). 6-8

coautla, Brcedlove 28156 (MO). 30 km N\V of Ocozocoautla, Brcedlove 28907 (MO).

20 km S of Ocozocoautla, Brcedlove 29088 (MO). Above Talquian, Brcedlove 29477

(MO). 3 km E of Francisco Madero, Brcedlove 36679 (MO). 5 km W of Rizo de Oro,

Brcedlove 36704 (MO). 3 km E of Francisco Madero, Brcedlove 38046 (MO). 14 km N of

Tuxtla Gutierrez, Briinkcn h Ferino 328 (MO). 30 km W of San Cristobal, Brunkcn b Perino

348 (MO). 36 km W of Tuxtla Gutierrez, Davidse ix Davidse 9471 (MO). N of Tuxtla

Gutierrez, Fassctt 29100 (US). Zinacantan, Laughlin 1218 (NY), 2094 (WIS), 2289 (F).

Mt. Ovando, Matuda 3987 (GH, MEXU, MO, xNY). Zacatonal, Matuda 18327 (MEXU, US).

Berriozabal, Miranda 6475 (US). 15 mi S of ComiUin, Rccdcr ir Rcedcr 2094 (Gil). 20 mi

E of Chiapa de Corzo, Rccdcr ir Rccdcr 2127 (US). Near Mastcpcc, Tatcoka 1003 (US).

N of Tuxtla Gutierrez, Tateoka 1004 (US). 125 km NE of Tu.xtla Gutierrez, TiUctt 636-57

(US). Maliosik, Tenejapa, Ton 1133 (NY). Tih Ha', Tenejapa, Ton 1446 (F, NY). Oshewits,

Tenejapa, Ton 1582 (NY). Between Escuipulas and Canada Honda, Xolocotzi X-331 (US).

Near El Triumfo, Xolocotzi X-459 (US). Guanajuato; 2-4 km E of Guanajuato, Sohns 286

(US). GUEiuiERO: Acapulco, Cantti 16 (MEXU). Mancbo Mina, Ilinton 9581 (MO, NY).

Chilacayote-Mangito, Miiia, Hinlon 14932 (GH, NY, US). W of ChiJpancingo, Sharp 441400

(MEXU, US). lUDALGo: Molango, Moore 1951 (US). Between Pachuca and Zacualtipan,

Moore «!? Wood 4235 (US). Puerto del Zopilote, Moore 5076 (GH, UC, US), jalisco: San

Nicolas, Hitchcock 7207 (US). Guadalajara, Hitchcock 7348 (US); Jones 27614 (MO, NY,

UC). Near El Molino, McVaugh 13306 (US). 9 mi S of Autlan, McVaugh 14232 (MEXU,

US). 20 mi N of Tepatitlan, McVaugh 17363 (NY, US). Barranca Ibarra, Rcko 4561

(MEXU), 4563 (MEXU). YA WoMuo, Rzcdoicski 14254 (US). Mexico: Near Villa Guerrero,

Alexander ir Hernundez 1908 (NY). TemascaUcpec, Ilinton 1909 (Gil, NY, US). Tejupilco,

Hinton 4958 (MEXU, NY). Temascaltcpcc, Hinton 6722 (ISC, MO, NY, US); Matuda 26610

(MEXU US). Jilotepec, Matuda 26752 (MEXU). Ixtapan de la Sal, Matuda 27046

(MEXU). 9 km N of Ixtapan, Roc 6 Roc 1853 (MEXU, WIS). 2 km N of Ixtapan, Roc sir Roe

1903 (MEXU, WIS). michocAn: Vic. of Morelia, Arscne 2703 (P), 2976 (MO, US), 5267

(MO, US), 6096 (P), 8487 (MO, US), 8700 (US). 1.2 mi E of Tuxpan, Brunkcn i~ Perino

440 ('mO).' Ca. 1.7 mi NW of Tuxpan, Davidse ir Davidse 9819 (MO). Apatzingan, Hinton

15156 (GH, NY, US). 22 km S of Uruapan, King 6 Sodcrstroni 4813 (MEXU, NY, UC, US).

1 km below Tacambaro, Moore et ah 5598 (GH, UC, US), mohelos: Near Giierna\aca,

Leavenworth ir Leavenworth 927 (F, MO). Teposlcco, Ltjonnct 1373 (US), 2541 (US).

Near (iuernavaca, Lyonnet 2827 (US); Prlnglc 5960 (ISC, MEXU, US), 6663 ( F, GH,

GOET, ISC, M, MO, NY, P, UC, US). Near Tepo/tlan, Sclcr 4292 (GH, US), nayaiut:

10 km's of Compostela, Rzcdowski 14359 (MIvXU). nuevo leon: Between Potrcro Redondo

and Las Ajuntas, Mtdk-r 2961 (F, GH, MO, UC, US), oaxaca: 15 km WSW of Oaxaca,

Camp 2461 (\IO, NY). Ca. 10 km NE of Oaxaca, Conrad ir Conrad 3061 (MO). Cerro

San Antonio, Conzatti 1596 (F). San Pablo Ilcintzo, Conzatti 2012 (F, MEXU, US). Vic.

of Oaxaca, Kenoyer 1547 (GH). Tomellin Canyon, Priugle 6701 ( F, GH, (iOET, ISC, M,

MEXU, MO, NY, P, UC, US). C:afetal Montccristo, Rcko 3474 (MEXU, US), puehi.a: La

Mesa Necaxa, MUanda 4125 (MEXU). Hacienda de Noria, NicoUs s.n. (P). El Cerro de

Chuhuatepetl,' Santos 3347 (US). Between Pucbla and Atlixco, Sharp 44943 (MEXU, US).

SAN LUIS POTOsi- 34 uii E of San Luis Potosi, Johnston i Crutchficld 6028 (US). Las Canoas,

Pringle 3808 (F, GH, GOET, ISC, MEXU, MO, NY, P, VC, US). Minas de San Rafael,

Purpus 5439 ( UC, US). 41 mi E of San Luis Potosi, Rccdcr ir Rccdcr 4765 (US). 13 km

W of Santa Catarina, Roe ir Roc 2207 (MEXU, WIS). Sierra de Alvarez, Sohns 1198 (US).

Sierra de Guadalcazar, So7ni,s 1378 (US). Sierra de Alvarez, Sohns 1390 (US). To Xilitla,

Sohns 1437 (US), tamaulipas: 22 km SE of Miqnilmana, Stanford et al. 870 (GH, MO,

NY). To Pina Nevada, Stanford ct al 2502 (US), vehacrlz: Orizaba, Balls n4294 (UC,

US). Coapepec, Baldwin 14270 (US). 15 mi SE of Xalapa, Barklcy et al. 2594 {¥), 2597
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(F). Jalapa, Beetle M-2216 (MO, WIS). 3 km SW of Orizaba, Croat 39510 (MO). Cordoba,
lusher 35298 (F, MO, NY); Hitchcock A.G.N.U.4()9 (F, Gil, MO, NY, UC, US). Orizaba,
Hitchcock A.G.N. H.415 (F, Gil, MO, NY, US), 6389 (US). Cordoba, Hitchcock 0393 (US),
6442 (US), 6445 (US), 6458 (US). Jalapa, Hitchcock 6642 (US), 6674 (NY, US), 6680
(US). Near Mirador, Ilohenacker 9 (GOET), 9a (GOET, P), 9c (GOET). El Plan de Las
Hayas, Lot 444 (Gil). Jalapa, MacDaniels 857 (F). Zacuapan, Tiirpus 3779 (F, Gil, NY,
US), 6205 (UC, US). Ccrro Macuiltepec, Rccdcr b lieeder 5984 (MO). Jalapa, Rose b Hay
6144 (MEXU, NY, US). Near San xMartin, Rozymki 589 (F, NY). 30 km NW of Zongolica,

Santos 3076 (NY, US). Orizaba, Seaton 393 (F, Gil, NY, US). Near Rio Blanco, Sharp
44885 (MEXU, US). Orizaba, S;;i(7/t 581 (US). 5 km N of Jalapa, Weaver 908 (UC).

Njcahac;ua. carazo: Jinotepe, Hitchcock 8865 (US), jinotega: La Bastilla, Seymour
2120 (F, Gil, MO). Cerro Siaki, Standley 10467 (F). ma.nacua: El Crucero, Atwood b
Neill 6753 (MO). Sierra de Managua, Gander A-1243 {V, Gil, US), 1533 (GH), 1549 (Gil,

US)i Maxon et al. 7514 (GH, US). Ca. 5.1 km NE of El Crucero, Stevens 5810 (MO).
mata(;alpa: Between Matagalpa and Jinotega, Williams et al 23316 (F, NY, US), 23340
(F, NY, US). 6 km NE of Matagalpa, Williams ct al. 24032 (F, NY, US).

Panama, cimuym: Boqnete, D'Arcy 9849 (MO). E slope of Volean Chiriqui, Davidse
b D'Arcy 10155 (MO). Vic. of Bo(iuete, Davidson 710 (F, Gil, MO, US). Between Boquete
and Cerro Ilorquete, Duke A13704 (MO, UC). Vic. of Boquete, Hitchcock 8269 (US), 8270
(GH, NY, US), 8282 (US), 8286 (US), 8311 (US), 8315 (US); Killip 4544 (US); Lewis
et al. 569 (F, CUi, MO, NY, UC, US). Cerro Vaea, Pitticr 5331 (CUI, NY, US). cocLii: 5 mi
W of El X'alle, Hammel 1765 (MO), tanama: Cerro Campana, Duke 8698 (MO).

Venezuela. AiiAcuA: Raneho Grande, Davidse 3033 (ISC, MO). Alto do Choroni,
Davidse 3100 (ISC, MO). Vie. of Colonia Toxar, Fendler 1619 (GH, xMO). Alto de Choroni,
Sodcrslrum 974 (US, VEN). Parque Naeional Henri Pittier, Sodersiroin 1357 (US).
Carretera Maraeay-Choroni, Trujillo 9146 (MY). Vie. of Colonia Tovar, Woronow 7295
(US). nodvAR: ^Mission Santa Teresito de Kavanayen, Maguire b Wurdack 33758 ( F, NY,
US, VEN). uisTRiTO FEDEHAi,: Bctwccn Caracas and La Cuiara, Burkhart 17001 (VEN).
Cotiza, Chase 12408 (US). Between El Jnnqnito and T<nar, Davidse b Morillo 3999 (MO);
Davidse 4032 (MO). Los Venador, Lasse, 996 (VEN). Near Agna Negra, nttier 13739
(VEN). El Junquito, Schnce 498 (NY). Above Caracas, Stcyermark 55106 (F, US). Cerro
Naiguata, Steycrmark 92125 (US, VEN). MEmnA: 35 km W of Merida, Breteler 3124
(VEN). 66 km NE of Merida, Davidse 3240 (ISC, MO). Tabay, Gehringer 398 (F, NY,
US, VEN). La Mucuy, Obericinkler 13261 (M). Above La Azulita, Stcyermark 56098 (F,

US, VEN). MniAMJA: Between Las Canales and El Eneanto, Lasser 665 (VEN). El Avila,

Morillo b Mmmre 1586 (VEN). sucre: Las Altas, Tamayo 2125 (US). Tnujn.i.o: 16 km
from Bocono, Breteler 4088 (US). 34 km from Valera, Breteler 4136 (US), zui.ia: Periva,

Cines 2034 (VEN).

SMALL-SPIKELET FORM OF L. MORA

CoLOMiiTA. CHOco: Alrededorcs de San Jose del Palmar, i'orcro bJaramiUo 2468 (MO).
Carretera Ansermanuevo-San Jose del Palmar, Forero ct al. 2231 (MO), 2922 (MO), mag-
dalena: Sierra de Santa Marta, Kirkhride 2223 (MO).

Costarica, cartago: 3-5 km from Moravia, C;(^a/ 366Ji (MO). 7 km W of Tnrrialba,

Croat 36842 (MO). 5 km SW of Tapanti, Taylor b Taylor 4471 (MO). Above Plafanillo,

Wilbur b Stone 10620 (MO), puntarenas: Rio Goto Bros, Croat 26615 (MO). Monte-
verde, Fohl b Finette 13250 (MO). Ca. 6 km SI'] of San \^ito de Java, Fold b Finette

13275 (MO).
Guatemala, alta verapaz: 2-3 mi S of Pumllia, Croat 41728 (MO).
Honduras, ocotepeque: 20 km from Nue\a Oeotepe(]ue, Molina 22361 (F, MO).
Mkxic:o. CHIAPAS: Ca. 8 mi NE of Solistolmaean, Davidse b Davidse 9458 (MO).
Ntpahagua. jinotega: Ca. 5-8 mi SW of Jinotega, Croat 43048 (MO).
Panaal^. cturiqui: N of San Felix, Mori b Katlunki 5916 (NfO). cocle: Ca. 3 km N

of El Valle, Mori b Kallunki 2944 (MO), dariisn: Cerro Sapo, Hammel 1209 (MO).
vera(;uas: 7 km \W on rd. to Santa Fe, D'Arcy 10258 (MO). Rio Segundo Brazo, Maas b
Dressier 1635 (MO). Cerro Tute, Withcrspnnn et al. 8866 (ISC, MO).

Venezuela, ahagua: Ranclio Grande, Davidse 3038 (ISC, MO, \'EN).

8a. Lasiucis oaxacensis (Stcud.) Ilitclic. var. oaxacensis, Proc. Biol. Soc. Wash.
24: 45. 1911.
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Panicum oaxacense Steud., Syn. Pi. Glum. 1: 73. 1854. type: Mexico, Oaxaca, Lenormand

s.ii. (P, holotype, photograph US, fragment US).

Perennial; culms rather coarse, extensively creeping and rooting at the

5-2

2-5

ceous; nodes glabrous; sheaths glabrous, rarely somewhat puberulent on young

leaves, one or both margins usually ciliate, if both margins ciliate, then the inner

de

5-2

times puberulent or pubescent on the back, or completely glabrous; ligule prom-

inent, ( 2.0- ) 2.6-5.0 (-6.0) mm long, brown, usually appressed puberulent or

hispid on the back, the margins ciliate with hairs to 2 mm long, or glabrous,

the apex ciliate and usually lacerate; blades ( 13-) 17-29 cm long, 1.2-2.4 cm wide,

narrowly Hnear-lanceolate, glabrous and usually conspicuously scabrous espe-

cially along the midribs, rarely puberulent when young, the margins scabrid,

the base nearly symmetrical, the apex acuminate; panicles mostly terminal, 16-31

cm long, the longest branch (4-) 9-18 (-24) cm long, the branches widely spread-

ing, mostly naked on the lower V2 or %, bearing pedicellate spikelets in pairs or

small clusters toward the ends of the branchlets; spikelets mostly 3.8-4.2 mm
long; first glume 1.6-2.3 mm long, 4-6-nerved; second glume 7-11-nerved;

sterile floret usually bearing a staminate flower and then possessing well-de-

veloped lodicules, the sterile palea as long as the fertile floret, the anthers 1.0-2.3

mm long, occasionally reduced to rudiments; fertile floret 3.2-3.6 mm long,

1.9-2.3 mm wide, tlie anthers 1.7-2.3 mm long, the stigmas purple; caryopsis 2.0

mm long, 1.6 inm wide; chromosome number n = 18.

Ecology. Lasiacis oaxacensis var. oaxacensis characteristically occurs along

forest edges, in open places in forests and thickets, along fence rows in planta-

tions, and shrubby road embankments. Label data from Popenoe 15 reported

that in low elevations in Guatemala, it may become prominent in cultivated

fields six months after abandonment. Similar observations are reported by

Johnston (1949) for San Jose Island, in the Pearl Islands south of Panama. There

this species became very common along roadsides and trails through the forest

and thickets as a result of tlie disturbance caused in the vegetation by U.S. forces

during World War II. Subsequently abandoned areas became choked with

large tangles of this species.

Variety oaxacensis has been collected primarily at elevations ranging from

sea level to 1,600 m. The majority of flowering specimens have been collected

from November to April. A number of flowering specimens from Ecuador and

Peru were collected in May to October.

Distribution: M
Nayarit, south to Guerrero, eastward to Veracmz, and then south throughout

Gentral America. I have not seen any specimens from Michoacan. In South

America, it occurs in Colombia (infrequently), Venezuela, and south to Ecuador

J

Indies.
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Lasiacis oaxaceml'i var. cmxacensis is cluiractcnzed l)y its solid, procumbent
culms which bear long, relatively narrow leaves that have prominent ligules and
irlabrous sheaths. It forms oocn naniclcs witli snrciidiiur Virnnflu>Q wli.vli hn^r

spikelets, often in pairs or small clusters, toward the tips of the branches. The
sterile palea is as long or nearly as long as the fertile lemma, and the sterile floret

usually has a staminate flower. There are three collections known to me from
Ecuador that do not have the solid pith, characteristic of specimens from all

otiler areas.

Lasiaris oaxacemis is a distinctive species most closely related to L. linearis.

Tlie main differences between these two are discussed under the latter species.

Occasional herbarium specimens representing ^'ery young plants or old, highly

branched plants approach L. standlciji in gross appearance. However, the solid

culms and more distally borne spikelets with well-developed sterile paleas
reliably distinguish L. oaxacensis.

In occasional specimens, some of the lateral veins of the first glume may be
partially or completely suppressed gi\ ing this bract a 4- or 5-nerved appearance.

Such suppression may happen in any spikelet bract in any species but is perhaps
somewhat more frequent in this .species.

^ousa 525 from Oaxaca, Mexico, and Davichc b Pohl 2205 from Atlantida,

Honduras, are unusual in that the inf]i)rescences contain a number of spikelets

with extra fertile or sterile florets. Although the occurrence of an extra sterile

lemma characterizes L. anomahi, the presence of an extra fertile or sterile floret

is known only in hybrids (unpublished). This means that the possibility of

hybridization must be considered for these two collections. The Sousa specimen
(MEXU) is quite fragmentary, being composed of only one hiflorescence and
one leaf. On the basis of the leaf, the specimen falls well within the range of

L. oaxacensis. The inflorescence is more highly branched than is usual for

L. oaxacensis. The evidence is not conclusive, and the unusual nature is simply

noted. In the Honduranian collection, 16?f of a random sample of 100 spikelets

from two different inflor(>scences had an extra fertile or sterile floret. Some of

the larger leaf blades were up to 2.7 cm in width, wider than in any .specimen

of L. oaxacemis, and the basal segments were ciliate. Blades on secondary

branches were smaller. Inflorescences werc^ also more densely branched than

usual. The culms were hollow but were lined with a definite layer of pith. Ail

these featur<>s suggest a hybrid plant. Pollen stainability was determined to be
approximately 40% on the basis of samples from herbarium specimens. The
anthers I used came from .spikelets that had opened and begun to exsert stigmas

and stamen.s, although none of the anthers showed dehiscence. Since anther

indehiscenee is characteristic of many known hybrids (unpublished), this is

another indication that the plant may be of hybrid origin. Lasiacis oaxacensis

would be one parent. The second one is unknown, but the ciliate leaf base of the

putative hybrid suggests L. procerrinm or L. ruscifolia, two coimnou Lasiacis

species with this character.

Common names: The following connnon names ha\e been reported; Mexico:

Oaxaca: zacate de escobe, Sou\a 525. British Honduras: rat rice. Gentle 3937.
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Ecuador; Chimborazo: tundilla, SoUs 5176. Los Rios: paja de saino, So/w

19481.

BiXizE. BELIZE: Grade Rock, Lundcll 1769 (xMEXU, MO, NY), 6942 (US), stann

creek: Near Hope Creek, Gentle 7874 (IJ, NY, UC, US). Stann Creek Valley, Gentle 9088

(F, US). TOLEDO: Monkey River, Gentle 3937 (F, GH, MO, NY, US). Beyond Columbia,

Gentle 6172 (GH, IJ). Crique Negro, Gentle 7205 (IJ, NY, UC, US).

Colombia, magaualexa: Santa Marta, Smith 2142 (COL, F, GH, ISC, MO, NY, P,

US, WIS).
Costa Rica, alajuela: Carrillos de Alajuela, Brencs 17380 (F, NY), 17439 (F, NY).

4 km W of Alajuela, Pohl 12345 (ISC), guaxacaste: Orillas del Rio Bebedero, ]wienez

724 (US). Rio Naranjo, Pohl ir Lucas 13059 (MO). El Arenal, Standley ir Valario 45151

(US), llmon: Guapiles, McKee 11101 (P). PUNTAiuiNAs: 12 km SE ot Paso Real Ferry,

Fold 6 Lucas 13121 (MO), san jose: San Jose, Hitchcock 8488 (US), 8496 (US). Vie. of

El General, Skutch 3821 (GH, MO, NY, US), 3863 (GH, NY, US).

Dominican Republic, samana: Vic. of Sanchez, Abbott 180 (US).

EcuADOK. canar: Rio Yaguachi, Valer 178 (MO), ciilmbobazo: Bucay, Solis 5176

(F, US), esmebaldas: Between Santo Domingo de los Colorados and Quinindc, Asplund

16365 (US), guayas: Los Alamos, Anderson 524 (UC). Recreo, Eggers 15572 (P, US).

Milagro, Hitchcock 20299 (F, GH, NY), los mos: Pichilingue, SoUs 10703 (F, US), 19481

(US). PROVINCE unknown: Vic. of Ventura, Rose <Lr Rose 23525 (Gil, NY).

El Salvador, la llbertad: Santo Tomas, Calderon 1922 (MO). Volcan San Salvador,

Davidse ir Pohl 2026 (ISC); Fassett 28590 (F, GH, US, WIS). 5 km S of Santa Tecla,

Williams ir Molina 15089 (US). moii.\zan: Montes de Cacacniaticiue, Tucker 694 (F, ISC,

US).
Guatemala, alta verapaz: Gubilqiiitz, von Tuerckheim 7701 (US). Guatemala:

Guatemala City, Hitchcock 9045 (US), 9080 {US), 9107 (US). Villalobos River, Molina ct al.

16075 (F, NY). N of Guatemala City, Popcnoe 735 (US). Barranca de las Vacas, Standley

59537 (F). Near Amatitlan, Standley 61399 (F, US), izabal: Between Los Amates and

Izabal, Kellcrman 7486 (NY). Murcielago, Popenoc 15 (F). Vic. of Quirigua, Standley 24122

(GH, NY, US). Between Milla 49.5 and Cristina, Steyermark 38669 (F). Quirigua, Weather-

wax 17 (US), 81 (US), jutiapa: Between Jutiapa and La Calera, Standley 76153 (F).

quezaltenango : Near El Muro, Standley 67236 (F). retaliiuleu: Retalhuleu, Kellcrman

6273 (F, US). E of Chivolandia, Standley 67051 (F). sacatequez: Near Las Lajas,

Standley 58104 (F, US). Volcan del Fuego, Standley 60256 (F). santa rosa: Near

Oratorio, Standley 60645 (F). Near Cuilapa, Standley 77695 (F). SE of Barberena,

Standley 77791 (F).

Haiti, l'artibonhk: Kalacroix, Leonard 7997 (US). NOim: Bayeux, Ekrnan 2841

(IJ, US). Vic. of Marmelade, Leonard 8192 (F, MO, US). Vic. of Dondon, Leonard 8572

(IJ, NY, US). Plaisance, Leonard 9391 (GH, UC, US), sun: Massif de la Hatte, Ekman

7153 (GH, IJ, US).
Honduras, atlantida: Between Tela and Pajuiles, Molina ir Molina 25714 (F, NY).

Vic. of Tela, Standley 54543 (F, GH, US). Vic. of Sau Alejo, Standley 7648 (F). morazan:

12 km E of El Zamonmo, Davidse ir Pohl 2127 (ISC). Vic. of Tegucigalpa, Standley 24910

(F, NY, UC). SANTA barbai\a: 1 km de Santa Bariiara, Molina 3676 (F, GH, US).

Jamaica, clarendon: Peckhaus, Harris 12828 (F, GH, MO, NY, US). Portland:

Nanny Town site, Morley ir Whitefoord 490 (MO), st. anx: Mt. Diablo, Ilunnewell 15225

(IJ). ST. CATiiEmNE: Rothrock 302 (F). st. tho.mas: Port Morant, Rothrock s.n. (F, NY).

trelawny: Near Troy, Hitchcock 9800 (US). Westmorland: Lindo's Hill, Harris 11832

(F, GH, MO, NY, P, US).
Mexico, ciiiapas: 17 km N of Tuxtla Gutierrez, Breedlove 13903 (F). 10 km SE of

Mapastepec Breedlove ir Thome 30726 (MO). W side of Laguna Miramar, Breedlove 33325

(MO). Zacnalpa, Juzepczuk 1275 (US). Jilquero, Matuda 17286 (F, MENU, NY). Aguas

Calientes, Miranda 1788 (MENU). San Quentin, Sohns 1685 (MENU), guehrero: Sierra

Madre, Langlasse 556 (GH). jalisco: 2 mi N of La Cuesta, McVaugh 21157 (NY, UC).

nayaiut: 9 mi N of Compostela, McVaugh ir Koch 510 (NY, US), oaxaca: Chiltepec,

Martinez-Calderon 483 (GH, UC, US). 1 km N of Tolosito, Pohl ir Davidse 11818 (ISC).

Temascal, Sousa 525 (MEXU), 1067 (MEXU). veracruz: Valle dc Cordoba, Bourgean 1461

(GH, P). Pital, Liebman N-285 (MO). Hidalgotitlan, Dorantes 3750 (MO). Zacuapan,

Purpus 2157 (F, MO, NY, UC). S del Volcan San Martin, Smisa 2218 (MEXU). Fortufio,

Williams 8271 ( F, P, US ), 8654 ( F).
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Nicaragua, carazo: Jinotepe, Hitchcock 8672 (UC, US), 8698 (US). Managua:
Siena de Managua, Gamier 27 (US), 39 (US), 1557 (CII). zelaya: Rio Ciande, Molina
2503 (F).

Panama, uocas del toro: Almirante, Cooper 105 (US). Vic. of Chiriqui Lagoon, ton
Wedel 2086 (GH, MO, US), canal zone: Albrook Forest, Blum 2089 (MO, SCZ). Barro
Colorado Island, Croat 7081 (MO), 7473 (MO), 7730 (MO), 13115 (MO). Gatuu Lake,
Hitchcock A.G.N.H.412 (F, Gil, NY, P, UC, US). Vic. of Frijoles, Killip 4284 (US). Darien,
Killip 4306 (US). Empire to Mandinga, Killip 5278 (US). Agua Clara Reservoir, Maxon
4653 (GH, US). 7.5 km SW of the Gati'm Dam, Nee Ir Gentry 8671 (MO). Near Culebra,
Standley 26009 (MO, US). Vic. of Frijoles, Stamllcy 27410 (US). Gamboa, Standlcy 28535
(US). Vic. of Gatun Lake Dam, Tyson ir Blum 1998 (MO). Curundu, Tyson ir Blum 2531
(MO). ciURiQui: Burica Peninsula, Croat 22553A (MO); Liesncr 64 (MO), colon: 4 km
ENE of Buena Vista, Nee 9124 (MO). Between France Field and Catival, Standley 30230
(US), darien: Ri'o Chico, Duke ir Bristan 437 (MO). Rio Chucanaque, Duke 5107A (MO).
iiEiuiERA: Rio Guacino, McCorkle C-126 (SCZ). tanamA: San Jose Island, Erlanson 308
(GH, NY, US); Johnston 681 (GH), 904 (GH, US), 1032 (GH). 3 km S of Alcalde Diaz,
Nee 8853 ( MO ) . Juan Diaz, Standley 30591 ( US ) . San Jose Island, Tyson 6 Loftin 5061
(MO), 5070 (MO, SCZ).

Peru, huanuco: Tingo Maria, Asplund 12197 (US), junin: Rio Perenne, Killip ir

Smith 25170 (NY, US), loreto: Below Tabacoas, Anderson 1018 (UC, US), san martin:
Quebrada de Iluaqmsha, Schunke 7001 (MO). 3-1 km de San Juan de Pacaizapa, Schunke
9758 (MO).

Venezuela, aragua: Rancho Grande, Box 3957 (MY, VEN); Davidse 3113 (ISC, MO),
4980 (ISC, MO). Guamitos, Pittier 15209 (US, VEN); Tamayo 705 (VEN). meiuda:
Tycoporo Forest Reserve, Breteler 3443 (COL, NY, VEN). Miranda: Parc^ue Nacional
Guatopo, Croat 2i 700 (MO), sucre: Cumanacoa, P///u;r J./675 ( VEN). yaracuv: Colonia
El Gayobo, Aristeguicta h Foldats 1253 (VEN).

8b. Lasiacis oaxacensis (Steud.) Ilitclic. var. maxoni (SwallcMi) Davidse,

Ann. Missouri Bot. Card. 64: 375. 1978.

Lasiacis maxoni Swallen, Ann. Missouri Rot. Card, 30: 231. 1943. type: Panama, Chiriqui,
vicinity of El Boquete, in thickets along wet trail, 1000-1300 m, 2-8 Mar. 1911, Maxon
4999 (US, holotype; US, isotype).

Similar in aspect to L. oaxacensis var. oaxacemis; culms glabrous, solid;

sheaths glabrous; collar glabrous, pubcrulcnt, or puberulcnt only on tlic nuirgins;

ligule 0.5-1.5 mm, the apex minutely ciliolate, or ciliate with hairs 1.0 mm long,

tan, ciliate on the margin; blades 16-25 cm long; longest panicle branch 11-22

cm long; .spikelcts clearly paired near the tips of the branchlets, 3.7-4.0 mm long;

first glume 1.6-2.3 mm long; sterile palea equal or nearly so to the fertile floret;

sterile floret with a staminate flower; chromosome number n = 18.

Ecology: This variety is ecologically similar to var. oaxacensis in growing
along forest edges, thickets, and in cleared areas as a pioneer species at eleva-

tions ranging from 800 to 1,300 m. Flowering spechnens have been ct)llected

J

J

Distribution: Lasiacis oaxacensis var. maxoni is known from Panama to Nica-

ragua

Swallen (1943) described L. maxoni without differential diagnosis or dis-

cussion. In the key to Panamam'an species, he used the following characters to

distinguish this species from related ones: "Ligule 0.5-1.0 mm long, pale, trun-

cate; panicles loosely flowered, the spikelcts in pairs at the ends of branches
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and branchlets." In panicle characteristics var. mcixoni is identical with may

specimens of var. oaxaccmis, including the holotype. The range of variation is,

however, much greater in var. oaxacensis. Of the two key characters, var. maxoni

is only differentiated from L. oaxacemis by the short ligules. Even in this char-

acter, however, a greater range of variation has been discovered since Swallen's

treatment. A number of specimens with ligule size ranging between 1 and 2

mm are now known, thus partially bridging the morphological distinction be-

tween these two taxa. Since there is no correlation with other characters, I

maxoni

Costa Rica, alajuela: Alajuela, Jimenez 152 (US). 1.5 km S of San Pedro de Poas,

Pohl ir Davidsc 11522 (ISC), cartaco: Tucurrique, Tonduz 12858 (NY), guanacaste:

Vic. of Tilaran, Standlcij 6- Volerio 44523 (US), san jose: San Pedro, Greenman 6- Green-

man 5289 (MO, US). Llano Grande de Puriscal, Jimenez 887 (US). Vie. of El General,

Skutch 2226 (GH, MO, NY, US). San Francisco de Gnadelnpe, Tonduz 7199 (US), 9818

(ISC).
Honduras, el rARAiso: Agna Fria, Molina 11338 (UC). yoro: 15 km SSE of Rio

Vicjo, Davidse ir Pohl 2199 (ISC).

Nicaragua, matagalpa: Santa Maria de Ostuina, Williams et al. 24776 (F).

Panama, chiriqui: Vic. of Boqucte, Hitchcock 8281 (US). Between Flato del Jobo

and Cerro Vaca, Pittier 5422 (US), cocle: El Vallc de Anton, Dwyer 11842 (MO); Dwyer

ir Nee 11942A (MO); Lewis et al. 2594 (COL, MO, UC).

9. Lasiacis procernma (Hack.) Ilitchc, Proc. Biol. Soc. Wash. 24: 145. 1911.

Panicum pmcerrimnm Hack., Ocsterr. Rot. Z. 51: 431. 1901. type: Costa Rica, inter frntices

ad flavium Tiliri prope La Verbena et Alajuclita, 1000 m, Aug. 1894, Pittier 8819 (W,

holot>'pe, photograph US; US, isotypc).

Short-lived perennial or annual; conspicuous unbranched, adventitious prop

roots at the lower, usually decumbent nodes; culms in clumps, rarely simple, de-

cumbent at base, ( 0.5- ) 1.0-4.0 (-5.0) m long, simple or sparingly branched

from the upper and middle nodes, hollow, 4-10 (-12) mm thick, glabrous or

occasionally puberulent below the nodes, herbaceous to lignified; nodes gla-

brous; sheaths glabrous or puberulent and glaucous, occasionally hispid, rarely

short woolly, the overlapping sheath margin ciliate near the apex with hairs

1.5-2.5 mm long or .sometimes entirely glabrous; sheath auricles, if present, up to

2.0 mm long, often pubescent and ciliate; collar glabrous to puberulent; ligule

0.5-1.5 (-2.1) mm long, usually glal)rous and minutely ciliolate, occasionally

puberulent on the back; leaf blades linear-lanceolate or lanceolate (14-) 18-35

(-42) cm long, (1.4-)l.cS-4.8(-5.7) cm wide, usually broadest just above the

base, usually glabrous, hispidulous, or minutely velutinous and conspicuously

glaucous on the lower surface, rarely hispid with hairs to 3.0 mm long, the apex

acuminate, the base conspicuously cordate, clasping the stem, the basal segments

conspicuously ciHated with hairs 1.5-2.5 mm long, or glabrous, the margin

scabrid; panicles large, highly branched and diffuse, (20-)32-120 cm long, about

as wide, the peduncle exserted, glabrous, the branches tending to be whorled

toward the base, scabrous, bearing a few widely spaced sessile or short-pedicellcd

spikelets on the distal Vi or Ve, the pulvini glabrous, rarely puberulent; spikelcts

(3.0-)3.5-4.0(-4.8) mm long; first glume (1.4-) 1.6-2.1 (-3.0) mm long, 7-11-

nprvprl- cfipnnd diime 9-11-nerved: sterile floret usually with a well-developed
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shiminate flower, or rarely with a perfect flower, (lie stamens l.S mm long, rarely

rudimentary, the lemma 9-11-ncrved. the nalea "/.-% the Ir^iurtli nf tliP fe

8-2

•rs

)

at maturity, the upper margin of the fertile lemma not inrolled, the antlu
1.6-1.9 mm long, yellowish, the stigmas white; earyopsis 2.3 mm long, 1.8 mm
wide, dark brown; chromosome number n = 18.

Ecoltx^ij: Very common on bare road embanl<ments, also on partially wooded,
brushy slopes in secondary associations, grassy slopes and thickets in open
pine-oak forests, open savanna woodlands, wooded quebradas, and trails in
montane forests. It has been collected up to 1,S()0 m. Spikclets are produced
primarily from June to January.

Di.stnlmtion: Lasiacis procerrinia occurs in Mexico from Sinaloa and Durang(
to Puebla, south throughout Central America, across northern South America to

Guyana, northern Brazil and south to central Peru.

Although Ilackel (1901) cited the type collection as ritticr 8819, the two
isotypes at US actually ascribe the collection to Tonduz, and the citation for

the type collection based on these specimens is as follows: Costa Rica, Buissons
an bord du Tiliri pres La Verbena et Alajuelita, 1000 m, Aug. 1894, Tonduz 8819.

Lasiacis procerrinia is the most distinctive species in the genus and is rarely

nn'sidentified. The very large leaves with prominent, clasping, basal ]ol)es and
the large diffuse pam'cles readily distinguishes it from all other American pam*-
coid .species. The lower branches of the inflorescence tend to become whorlcd,
and in this it somewhat resembles Panictiin nwrlcmii Roth. The whorled con-
dition is, however, much more regular and highly dexeloped in P. mcrtcnsii.

In P. niertensii panicle branches completely encircle the main inflorescence axis

at the nodes, something which rarely happens in L. procerrima. Panicum
can also be distinguished in that it lacks the cordate leaf bases, the

large prop roots, and woolly pubescence of the .spikclets. Soderstrom (pers.
comm.) has suggested that this species may actually belong with Lasiacis.

Ilackel (1901), in the original description of Vanicinn procerrinmm, also noted
that his newly described species was closely relat(\l to P. mcrfensii (reported as

P. nicglston Schult.). This species resembles Lasiacis somewhat in that the some-
what globose spikclets tend to be borne obliquely on the pedicel. It differs in

all the other spikelet characters by wln'ch Lasiacis is defined, namely the lack
of woolly pubescence at the tips of the spikelet bracts, black spikelets at maturity,
and the lack of gibbous-conca\e configuration of the fertile palea. Cytologically,
Gould & Soderstrom (1970) reported P. mcHcnsii to have the probable chromo-
some number 2n = 36 based on a collection from Colombia. Later Pohl &
Davidse ( 1971 ) reported the number to be 2m = 40 from a Costa Rican locality.

Since Gould felt his determination to be doubtful, it seems probable that the
2u = 40 munber is correct. Therefore, P. mcrtcnsii has the base number .v = 10
whereas all species of Lasiacis chromosomally known have the base number
:«: = 9. Thus, both on the basis of spikelet morphology and cytology, P. nicrten.fii

does not belong in the genus Lasiacis. Hitchcock & Chase (1910) considered
P. meifensii (P. me'^iston) to be anomolous in the genus Panicum. I concur

mcrtensti
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1

witli this point of view and feel tliat tlie nnity of Lasiacis wonld be destroyed

by tlie inclusion of P. mertemii.

Lasiacis procerrirm commonly has glabrous, glaucous leaves; plants with

pubescent leaves arc less common. However, throughout Mexico and Central

America, the alternatives: glabrous blades and puberulent sheaths or pubescent

blades and glabrous sheaths can be found. This indicates that a number of gene

loci are involved in pubescence characters and that segregation for these genes

is taking place. Thus, considerable variation in pubescence is exhibited. The

most extreme cases are the almost woolly sheaths of Rodriguez 1865 (El Paraiso)

and Davidse 6 PoJd 2161 (Morazan) in south-central Honduras. Also notable

are the hispid leaves of Tyson 2103 (Canal Zone) and Duke 8672 (Panama)

from central Panama. Another notable pattern of morphological variation is

the widespread occurrence of plants with glabrous, glaucous leaves in South

America.

Lasiacis procerrima normally has a few, well-separated sessile or short-

pedicelled spikelets below the terminal spikelet. Molina 228 from Morazan,

Honduras, is unusual in having most of the spikelets conspicuously clustered in

twos and threes at the ends of the inflorescence branches, a feature that often

characterizes the inflorescence of L. oaxacensis and L. rhizophora. Another col-

lection, Davidse ir Told 2081, from Honduras shows an even more extreme con-

dition of clustered spikelets. In some of the branches, the pedicels are so reduced

that two or three spikelets ha\'e become united in one massive spikelet. This,

coupled with the loss of some bracts of the spikelets, gives these spikelets a

fascicled, abnormal appearance.

Unusually large spikelets (4.7 mm) occur in Ilinton 2408 from Temacaltepec,

Mexico, and unusually large first glumes occur in Mexia 628 (2.9 mm)Jrom

Nayarit, Mexico, and Hitchcock 7085 (3.5 mm) from Colima,

specimens are in all other respects typical representatives of this species.

Common names: The following vernacular names have been reported for

L. procerrima: Mexico: Chiapas, zacat<Sn, Chavehs et al. 1649. Oaxaca, cordon-

cilia, Chavelas 6 Terez 6. Puebla, zacaton, Sarukhan et al 1335. Tabasco, zacate

cenizo, Dioscoreas 11507. British Honduras: rat rice, Gentle 3692: water bamboo

Sinart 39. Guatemala: Huehuetenango, cafiuela, Steyernuirk 49201. Izabal, cola

de venado, Bhke 7836. El Salvador: San Salvador, carrizo de cohetes, Calderon

849. Costa Rica: Alajuela, canuela, Jimenez 532; trompilla, Jimenez 886. Vene-

cia: Anzoategui, pito-pito, Steyernmrk 61115. Colombia: Boyaca, cafiuela,

Lawrance 795.

Economic uses: Steyernmrk 49201 reported on the label that in Huehuete-

nango, Guatemala, the cooked leaves of L. procerrima are reputed to be efficacious

in treating bad eyes. Lawrance 795 from Colombia and Steyernmrk 61115 from

\^enczuela indicated L. procerrima to be a good forage plant for domestic ani-

mals. This seems likely considering the large, thick leaves. I think it is doubtful,

however, that the species ever occurs in large enough populations to be used

extensively for this puipose. The collection of Sinart (S. 39) reported on the

label that the Carib Indians of British Honduras use this species for broom

making.

Mexico. These

zu
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Belize, cayo: San Augustin, Barllctt ir Hunt 268 (US). Mi 28, Hummingbird Hwy.,
Dwyer 11416 (MO). S of Behnopan, Dwycr & Licsticr 12075 (MO). San Augustin, Lumhll
6571 (F, NY, US), staxn creek: Toward Stann Creek, Dwycr 11194 (MO). Stann Creek
Valley, Gentle 2638 (F, Gil, NY). Caril> Reserve, Sinart 39 (US), toledo: Monkey Ri\er
Gentle 3692 ( F, Gil, MO, NY, US )

.

Brazil, amazonas: Rio Negro, Sao Gabriel, Baldwin 3538 (US). Mouth of Rio Uaupcs,
Baldwin 3552 (US). Rio Negro, Black 18-2496 (US); Froes 21119 (NY, US); Liicfzcburg
22114 (NY). Tapuruquara, Prance et al. 15832 (NY), hohaima: Serra dos Surucucus
Prance et al. 10052 (MO).

Colombia, antioquia: 26 km S of Zaragoza, Dciislow 2373 (MO). Malena Gutierrez
6 Barkley 17C145 (US); Killip 34505 (US); Penncll 3777 (NY, US). Enfrc Bocas y Anori,
Soejarto et al. 4346 (MO). Vic. of Medelli'n, Torn 1100 (NY), boyaca: N of Bogota,
Lawrancc 795 (Gil, MO, RB, UC, US), cauca: EI Tambo, Idroho ir Fernandez 108 (COL,'
US), caqueta: 53 km SE of Guadalupe, Daviihe et al 5628A (MO). 28 km S of Morelia[
Davidsc et al. 5656 ( MO ) . 23 km N of Florencia, Davidse et al. 5764 ( MO ) . 10 km N of
Florencia, Plowman & Kennedy 2246 (US), choco: Bahia Solano, Warner ir While 34
(MO), cundinaaiarca: 20 km NW of Villavicencio, Davidsc 6 Llanos 5523 (MO). Iconozo,
Pennell 2870 (NY), huila: E of Neiva, Rushy 6 Penncll 516 (NY), magdalexa: Rincon
Hondo, Allen 367 (MO). San Andres de la Sierra, Pittier 1645 (US). Vic. of Santa Marta
Seifriz 165 (US); Smith 117 (F, MO, NY, US, WIS), mcta: Sierra do La Macarcna.'
Chaparro et al. 107 (MO); Carcia-Barri^a 6 Jaraniillo 17093A (COL). Guamal Jaramillo
et al. 1019 (COL). Near Villavicencio, Killip 34505 (COL); Niccioro s.n. (COL). La
Macarena, Philipson et al. 1651 (COL). San Juan de Arama, Pinto & Sastre 1105 (COL).
Villavicencio, Zuluaga 187 (COL), noute de santandkr: Entre El Carario y El Indio,
Cuatrccasas 13024 (COL, US), putumayo: Mocoa, Garcia-Barriga 4635 (COL) vaile'
Dagra Valley, Killip 5366 (NY, US). Santa Rosa, Killip 11564 (NY, US).

Costa Rica. alajukl.\: San Ram6n, Brenner 6514 (F). Nuestro Anio, Jimenez 532
(US), cartago: Near Muneco, Lent 1887 (F). IICA, Leon 888 (US). Turrialba, Pohl ir
Calderdn 10356 (ISC). 18 km N of Turrialba, Pohl dr Davidse 10824 (F). guanac
Vic. of Liberia, Dauhenmire 399 (F); Pohl ir Davidse 10639 (ISC). 6 km S of La Cruz
Pohl 6 Davidse 11317 (ISC). Vic. of Liberia, Pohl 6 Davidse 11328 (ISC). nrnEniA: 35
km NE of Alajuela, Taylor 4520 (MO). lim6n: 6 km W of Guapiles, Pohl h Davidse 10016
(ISC). 1 km SW of Pueblo Nucvo, PoW (^ Dat)/ffic 7 i096' (ISC), puntahenas: Puntarenas
Hitchcock 8572 (US). Vic. of Boruca, Pohl ir Davidse 10993 (ISC). N of San Vito de Java,'
Pohl ir Davidse 11163 (ISC), san jose: San Jo.s6, Hitchcock 8415 (US). Vic. of San Isidro
del General, Molina et al. 18221 (F, NY, US); Pittier 12057 (ISC, P, US). E of San Ignacio,
Pohl ir Davidse 10526 (ISC). Rio Conejo, Pohl ir Davidse 11055 (ISC). 8 km SW of
Guarumal, Pohl ir Pinncttc 13293 (MO). Vic. of El General, Skutch 2167 (GTI MO,
NY, US).

K
,

,

Ecuador: Rd. from Napo to Puyo, Ellcnhcrg 3282 (MO).
El Salvador, chalatenango: 7 km SSE of La Palma, Davidse ir Pohl 2072 ( ISC, MO).

San Francisco del Tunel, Weherling 2515 (M). mohazan: Montcs do CacaguatiqTie, Tucker
777 (F, ISC, UC, US), san miguel: Volean de San Miguel, Stevens ir Stergios 149 (MO),
SAN SALVADOR: Sau Salvador, Caldcron 849 (NY, US). Nordlich Cnizadillo, Rohweder 1396
(MO). Vic. Ayutuxtepeque, Stamlley 20512 (US), santa ana: Metapan, Cniz Guevara
51 (MO).

Guatemala, alta verapaz: Coban, BcrnouUi ir Cario 968 (GOET). Near Secoycti,
Cook ir Griggs 119 (US). 4 mi to Oxec, Croat 41575 (MO). Cubilcpiitz, von Tucrckhcim
1028 (F, MO, US). Coban, von Tucrckhcim 2486 (US). 12 km W of San Cristobal,

Standlcy 89731 (F). Near Santa Cruz, Standley 92783 (F). chiquimula: 6 km S of
Quczaltcpcque, Harmon ir Dwyer 3723 (MO), chimaltenango: Variedades, Johnston 979
(F). Between Chimaltenango and San Martin Jilotepeque, Standley 64296 (F). escuintla:
Texcnaco, Morales s.n. (F). Near Escuintla, Standley 63925 (F). Guatemala: Vic. of
Guatemala, Harmon 1822 (MO); Hitchcock 9067 (US). 10 km S of San Raimundo, Standley
62914 (F, US). Guatemala, Tonduz 1850 (US), huehuetenaxgo: 7 km SE of San Antonio
Iluiste, Melhuis 6 Goodman 3630 (F, ISC). Around Ixcan, Steyermark 49201 (F). izaral:
Lago Izabal, Blake 7836 (US). Ca. 7 mi S of Puerto Barrios, Croat 41780 (MO). Vic. of
Qnirigua, Standley 24244 (US). Vic. of Puerto Barrios, Standley 25045 (US). N of Quirigua,
Weatherwax 85 (US), jalapa: E of Jalapa, Standley 77029 (F). Between Jalapa and San
Pedro Pinula, Standley 77036 (F). quetzaltenango: Quelzaltenango, Palmer 6247 (US).
Colomba, Skutch 1298 (F, GII, US), san marcos: Near San Rafael, Croat 40779 (MO).
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SANTA ROSA: Santa Rosa, Heyde ir Lux 3906 (US). Near Cuilapa, Standley 77686 (F).

Vic. of Platanares, Standley 79136 (F). solola: Volcan Atitlan, Steyermark 47989 (F).

suciUTEPEQUEZ : Volcan Zunil, Steyermark 35269 (F). zacapa: Sierra de las Miiias,

Steyermark 29588 (F), 42250 (F).

Guyana. Vic. of Kaieteur Falls, Cowan ir Sudcrstrom 1889 (NY, US). Potaro River,

Jenman 813 (US). Kaieteur Savanna, Sandwith 1322 (NY, US); Tutin 630 (US).

IIoxDuiL\s. atlantida: Vic. of La Cuiba, Yunckcr et al 8594 (GH, MO, NY), coma-

yauga: Near El Achote, Yimcker et al. 5898 (GH, MO, US), copan: 8 km de Santa Rosa de

Copdn, Molina 12872 (US), el paraiso: 32 km W of Danli, Davidse ir Pohl 2146 (ISC).

Betvi^eon La Vistada de San Jose and Fatinui, Molina 11173 (F). Guinope, Rodriguez 1865

(F). morazan: Vic. of El Zamorano, Davidse ir Pohl 2081 (ISC, MO). Between San

Juancito and Valle de Angeles, Davidse 6- Fold 2125 (ISC). 4 km N of Venta, Davidse ir

Pohl 2160 (ISC). Vic. of El Zamorano, Davidse 6 Pohl 2161 (ISC, MO); Freytag 242

(WIS); Classman 1759 (F). Rio de la Orilla, Molina 228 (F, MO, US). Quebrada

Terragra, Molina 4074 (F). 28 km from Tegucigalpa, Pilz ir Pilz 1325 (MO). Vic. of El

Zamorano, Pohl 12504 (ISC), 12531 (ISC). San Antonio de Oriente, Rodriguez 653 (F).

Vic. of El Zamorano, Standley 300 (F). Near Rio Yeguare, Standley ir Williams 1623 (F).

Vic. of El Zamorano, Standley et al. 5087 (F), 228.99 (F), 23323 (F), 24854 (F). San Antonio de

Oriente, Swallen 10911 (US), 10970 (US). Mt. Uyuca, Swallen 11303 (US). Santa Ines,

Williams ir Molina 10408 (US). Quebrada Triquilapa, Williams ir Molina 11983 (F, GII).

Agua Amarilla, Williams ir Molina 12157 (F). ocotepkque: 10 km from Nneva Ocotepeque,

Molina 22206 (F). La Montanita, Molina 22561 (F). santa barhara: 1 km from Santa

Barbara, Molina 3665 (F).

Mexico, chiapas: 17 km N of Tuxtla Gutierrez, Breedlove 13905 (F). Near Rizo de

Oro, Breedlove ir Thome 20535 (DS, MO). N of Ocosingo, Breedlove ir Smith 22112 ( DS,

MO). Near Cerro Blanco, Breedlove 24080 ( DS, MO). 13 km N of Berriozabal, Breedlove

26297 (DS, MO). 6-12 km N of Palenqne, Breedlove 26497 (DS, MO). 6-8 km N of

Ocosingo, Breedlove 27903 (DS, MO). 12 km S of Tuxtla Gutierrez, Breedlove 28036 (DS,

MO). Lagunas de Monte Bello National Park, Breedlove 37041 (DS). 21 km S of Tonala,

Breedlove 38121 (DS). Vic. of Pinchuealo, Chavelas et al 337 (MEXU), 1647 (MEXU),
2255 (MEXU). 5 mi N of Ixtacomitan, Davidse ir Davidse 9435 (MO). Cuann'ichil, Enriquez

6777 (MEXU). Vic. of Ocuilapa, Nelson 3055 (GII, US). 10 km S of Jitotol, Roe et al. 1154

(WIS). Km 33 S of Sureste, Roe et al. 1367 (WIS). Ti-Ha, Ton 1450 (F, NY). Tenejapa,

Ton 1653 (NY). El Bosque to Simojovel, Ton 3077 (NY). SW of Presa de Malpaso, Ton 3294

(F). Cerro Palenqne, Matnda 3718 (F, GH, MEXU, NY, US). Between Escuipulas and

Canada Honda, Xoloeotzi X-323 (US), colima: Near Minatitlun, Beetle et al. M-3528 (MO).

Alzada, Hitchcock 7085 (US), durango: 1.8 mi W of La Guayanerga, Jackson 134 (NY).

GUERRERO: Galcana, Hiiiton 14690 (GH, NY, US). Between Acahuizotla and Agua de Obispo,

Moore 5149 (GII, UC, US), jalisco; Between Man/anillo and Puerto Vallarta, Beetle et al.

M-3579 (MO). 4 mi NNE of Talpa de Allende, McVaugh 20155 (NY). 11 mi S of Talpa de

Allende, McVaugh 20243 (NY). Rio Blanco, Palmer 535 (F, GII, MEXU, MO, NY, US). Vic. of

Guadalajara, Piingle 1732 (F, GH, MO, NY, P, UC, US), 11760 (US). Sierra de Los Corales,

Rzedowski 17443 (US). 8 mi W of Guadalajara, Soderstrom Gil (MEXU, US). Tequila,

Xoloeotzi et al. X-2749 (US), mexico: Temascaltepec, Hinton 1948 (MO, NY, US),

2408 (NY, US). Tejupilco, Matnda 27456 (MEXU). Santa Tomas, Matuda 29360

(US), michoacan: 22 km S of Uruapan, King 6 Soderstrom 4802 (NY, UC, US).

El Oeote, Langlassc 540 (GH, US). 7 mi SW of Uruapan, Leavenworth ir Leavenworth 1255

(US). Near Uruapan, Woronow 2706 (US). xAYARrr: Jalisco, Ferrh 5847 ( GH, US). 10

mi E of Jalcocatlan, McVaugh 13357 (MEXU, US). 2 mi W
(NY). Tepic to Santiago, Mexia 628 (F, MO, NY, UC, US). 1 km N of El Cuatante,

Rzedowski 17844 (US), oaxaca: N of Matias Romero, Beetle M-3096 (MO). 18 mi W of

jet. Mex. 147 and 185, Brunken & Perino 292 (MO). 151 km SW of Oaxaca, Brunken ir

Perino 371 (MO). Tuxtepec to Pueblo Viejo, Chavelas ir Perez 6 (MEXU). Chiltcpec,

Martinez-Calderon 239 (GH, UC, US). 21 km S of Valle Nacional, Mickcl 1463 (NY). 12

km S of Valle Nacional, Mickel 1485 (NY). 35 km S of Juchatengo, Roe et al. 586 (WIS).

Tuxtepec, Sousa 1559 (MEXU). 3 km E de Sarabia, Vasquez 1443 (MO), puedla: Pahuat-

lan to Huachinango, Miranda 3697 (MEXU). Villa Juarez, Sarukhdn et al. 1335 (MEXU).

sinaloa: Vic. of Culiacan, Brandegee s.n. (GII, UC). Cerro Colorado, Gentry 5126 (GH,

MO, NY, UC, US). 16 mi NE of Concordia, Gould 12250 (UC, US). 56 km from Temascal,

Moore et al'5697 (GH, UC, US). San Ignacio, Oiiega 169 (MEXU). 47 mi E of Villa

Union Reeder ir Reeder 2446 (GH). Near Colomas, Rose 1687 (US), tabasco: Iluiman-
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guillo, Barlow 30-152 (WIS), 30-152B (MEXU); Discorcas 11507 (MEXU). vehacruz;
Cordoba, Bourgeau 1889 (P). Near Orizaba, Bourgeati 2971 (Gil, P). Zapoapan tie Cabanas,
Bravo 247 (MEXU). Near Sayiila, Gonztilcz 6 Garza 8039 (MEXU). Cordol)a Hitchcock
A.G.N.H.596 (F, CII, MO, NY, P, UC, US). Onzal)a, Hitchcock 6385 (RB, US). Iluita-
iiialco, Lichman 308 (MO). 1 mi W of Fortin, Vaxson ct al. 17M671 (MEXU). Vic. of San
Jose cle Mata Clara, Poh} 6 Davidsc 11812 (ISC). Zaruapan, Furpus 7813 (Gil, MO NY,
US). Near Teocello, SodcrsUom 469 (US).

Nicaragua, cailvzo: Jinotepe, Hitchcock SG94 (US). Managua: Vic. of Ca.sa
Colorado, StandJcy 8775 (F). zelaya: W of Blnefields, Atwood 4182 (MO). Rio Lecus,
Davidsc ir Pohl 2347 (ISC, MO). Near Waspain, Molina 14904 (F, NY). Rio Leeus Pohl i^
EricksoH 12701 (ISC), 12702 (MO).

Panama, uocas del toro: Water Valle>-, von Wcdcl 759 (GH, MO, US). Vic. of
Chiriqui Lagoon, von Wedel 1186 (GH, MO, US), canal zone: Barro Colorado Island,
Aviles 111 (F, MO); Croat 6108 (NY), 6379 (MO). Fort Sherman, Duke 4346 (MO).
Military Rd. K-9, Ebingcr 526 (MO, US). Frijoles, Foster 6 Kennedy 2026 (MO). Pipeline
Rd., Gentry 1930 (MO). Miraflores Lake, Harvey 5135 (F). Between Pedro Miguel and
Corozal, Hitchcock 7961 (US). Gatun, Hitchcock 7984 (US). Between Frijoles and Bohio,
Hitchcock 8393 (GIT, UC, US). Ancon, Killip 4024 (US), 12066 (US). 15-20 mi NW of
Gainboa, Mori Ir KaJhinki 1731 (MO). 0.5 km S of Summit Gardens, Nee 7386 (MO).
9 km NW of Gamboa, Nee 7656 (MO). 1 km N of Gamboa, Nee 7766 (MO). Empire to
Mandinga, Piper 5280 (US). Between Corozal and Aneon, Pittier 6774 (US). Balboa Rowlcc
6 Stork 945 (NY, US); Stundlcy 26055 (MO, US). Vie. of Sunmiit, Standley 30100 (US).
Near Miraflores Lake, Tyson 1378 (MO). Fori Sherman, Tyson ii- Chti 1689 (MO). 12 mi
N of Gamboa, Tyson 6656 (MO). Near Fort Lorenzo, Witherspoon ;ir Witherspoon 8790
(MO). cimuQui: NE of Fortima, Correa et al 2262 (\[0). Near San Felix, Croat 33410
(MO). Llanos Franeia, Dicycr 6- Lalluthin 8724 (MO). W of Fortuna, Folsoni et al 5359
(MO). Vic. of Boqiiete, Hitchcock 8283 (US). 4.1 mi from Boqnete, Kirkbride 90 (MO,
NY). 17 km NE of Sau Felix, Nee 106S4 (MO), tocle: EI Valle, Dwyer 1820 (MO).
7 km N of El Cope, Fohoni <Lr CoUins 6431 ( MO). From El Valle to La Mesa, SpelJman ct al
559 (MO), colon: Maria Chiciuita, Dwyer <Lr Kirkbride 7800 (MO), darien: Vic. of Canii
Croat 37633 (MO); Sullivan 634 (MO), panama: Cerro Campana, Bartlett 6 Lasser
16902 (MO). Rd. to Ce (MO). Panama Viejo, Duke 5722

A

N BLAS:

(MO). Cerro Campana, Duke 5959 (GII, MO). Cerro Aznl, Dtvyer 2635 (MO). Cerro
Jefe, Dwyer et al. 3512 (MO). San Jose Island, Erlanson 383 (GII, NY, US); Johnston
296 (GII), 442 (GII, US). Altos del Ri'o Pacora, Lewis ct al 2301 (COL, MO, UC).
Cerro Campana, Nee 6870 (MO). El Llano-Cartf Rd., Nee 7878 (MO). Mouth of
Rio Chagres, Piper 5948 (US). Vic. of Arenoso, Seihert 628 (GH, MO, NY, US). Taboga
Island, Standley 27055 (US). Cerro Azul, Tyson 2103 (MO). Cerro Campana, Tyson et al
2340 (MO). Sabago Island, Tyson ir Loft in 5112 (MO). Near Arraijan, Woodson et al
1399 (GH, MO, NY, US). Isla Taboga, Woodson et al
SE of Puerto Obaldia, Croat 16704 (MO).

Peru, san mariin: Tarapote, Williams 6081 (F, GH, US). Alto Rio Ilnallago.
Williams 6611 {F, VS).

Venezuela, amazonas: Sierra Parima, Steyermark 105995 (MO), anzoategui: Cerro
La Danta, Steyermark 61115 ( F, US, VEN). auagua: Via Cumbre de Choroni, Benitez de
Roias 395 (MO, MY). Rancho Grande, Cliase 12464 (US); Davidse 3022 (ISC, MO). Alto
de Caroni, Lasser 1534 (NY, US). Maracay-Choroni, Montaldo 6 Ramia 3262 (MO). Rancho
Grande, Motaldo 3581 (MY). Giiigiie, Miillcr 759 (VEN). Between Maracay and Ocumare
Pittier 11854 (NY, US, VEN). Valley of Choroni, Pittier 1391S (F, US, VEN). Rancho
Grande, Tamayo s.n. (VEN). Maracay-Choroni, Trujillo 5038 (MY), 10561 (MY), barinas-
43 km NW of Barinas, Davidse 3193 (ISC, MO), bolivar: La Gran Sabana, Davidse et al
4783 (MO). Cerro Bolivar, Maguire 32663 (NY, US, VEN). Cabeeeras de Rio Chieanan
Steyermark 89542 (F, NY, US, VEN). Santa Elena, Tamayo 2720 (US, VEN). carabobo:
Valle de Chiragiia, Barrus s.n. (\'Ex\). dlstrito federal: Caoma, Jahn 14 (GII, US), 314
(US). El Linion, Pittier 8059 (GH, US). ^rERlDA: Santo Donn-ngo, Bernardi 993 (VEN).
Near Palomitas, Box 3770 (MY), miranda: Vic. of Sebastopal, Badillo 311 (VEN). 34
km NW of Santa Lucia, Davidse 2910 (ISC, MO). Between Los Canales and El Encante,
La.s.ser 675 (VEN). ReKveen San Antonio and Los Altos, Tamayo 1509 (VEN). Los Teques'
Williams 12424 (F). trujillo: 37 km from Trujillo, Brcteler 4128 (MO, US).
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10. Lasiacis rhizophora (Fourn.) Hitcbc, Pioc. Biol. Soc. Wash. 24: 145.

1911

Panicum rhizophorum Forun., Mex. VI 2: 31. 1886. type: Mexico, region d'Orizaba, 10

Sep. 1866, Buurgeau 3025 (P, lectotype; F, GH, MO in part, US, isolcctotypcs).

Perennial; culms creeping, slender, rooting at tlie lower nodes, freely branch-

ing and forming tangled colonies, the upper parts of the culms erect to 1 m,

especially when producing inflorescences but gradually recUning with further

growth; internodes 2-3 mm thick, solid, herbaceous, puberulent, especially

toward the apex, sometimes restricted to the apex; nodes glabrous or puberulent;

sheaths usually shorter than the internodes, usually puberulent, less often hii'sute

or hispid with papillose hairs to 2.0 mm long, rarely glabrous, the overlapping

sheath margin usually densely ciliate at the apex, the auricular hairs at the

sheath apex often prominent, 1.0-4.0 mm long; collar glabrous and usually

ciliate on one margin, rarely puberulent; Hgule membranous, 0.4-0.7 (-1.1) mm
long, prominently ciliate with hairs 1.5-3.5 mm long, glabrous on the back;

blades 8-13 (-17) cm long, 1.6-3.7 cm wide, elliptic-lanceolate, lanceolate, or

narrowly lanceolate, the upper surface sparsely to moderately hispid or hispidu-

lous with hairs to 1.5 mm long, scabrid, occasionally glabrous, the lower surface

usually puberulent, occasionally hispidulous, hispid, or glabrous, the apex acu-

minate, tlie base strongly asymmetrical, the larger lobe slightly cordate and

clasping the culm; panicles 10-19 (-24) cm long, the longest branch

long, the branches ascending or spreading, scabrous, or puberulent, bearing

spikelets markedly clustered in pairs or small groups toward the tips of the

branches, the lower portions of the branches often naked, the pulvini usually

puberulent, tlie lower ones occasionally pubescent, the pedicels scabrid or

pubescent; spikelets ( 3. 1-) 3.3-3.9(^.0) mm long; first glume 1.4-2.1 mm long,

3-11

5-7-nerved; second glum

with rudimentary stamin

o
9-3

6-1

caryopsis 2.2-2.4 mm long, 1.7-1.9 mm wide; chromosome number n — 18.

Ecology: Lasiacis rhizophora is primarily a montane forest species having

been collected at elevations from 600 to 2,000 m. It may inhabit undisturbed

oak and cloud forests, but it is more commonly collected along forest margins

and trails, along streams, and even in more highly disturbed areas such as coffee

plantations. Spikelet-bearing plants have been collected from Jul> through Feb-

ruary.

Distrihution: Specimens have been collected from Guerrero, Morelos, Puebla,

and Veracruz in Mexico south to Colombia. Noticeably absent are collections

from the Yucatan Peninsula, including Belize, and El Salvador.

Hitchcock (1913, 1920) selected the lectotype. The isolectotype at MO
actually represents a mixture of two plants, one a sterile shoot of L. rhizophora

with solid culms and roots at the nodes, the other a fertile shoot of L. ruscifolia

that ha.s hollow culms and a compacted inflorescence with evenly distributed
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spikclets. One of the syntypcs cited })y Fournier (1886) in the original description

is Belanger 390 from Martinique in the West Indies. Tliis is not L. rhizophora
but rather L. sorghoidca. Lasiacis rhizophora is strictly continental and is not
known from any of the West Indian islands. The Belanger specimen from the
Paris Herbarium has a label stating it be a type, however, there does not appear
to be any published reference citing this specimen as tlie type of P. rhizophorum.

Considerable doubt has existed considering the effective date of publication
for Fournier's grass species included in Mexicanas Phinlas. Reeder & Reeder
(1974) have reviewed this problem, and I have followed their recommendation

dat

Lasiacis rJiizoph

wth habit, solid 1 lodcs, broad blades, and inflorescences

whose branches are naked below and bear spikclets in pairs or small clusters

toward the tips of the branches. This species is confused most easily witli L.

'folia The two

folia

culms; furthermore, L. ruscifolia has inflorescences with evenly distributed,

larger spikclets.

Pittier et al. (1945) credited L. rhizophora to Venezuela. This was an error

since the specimens upon which the report is based {Pittier 14162, US, VEN)
is a depauperate specimen of L. anonuihi in whicli the culms have bent down
and secondarily rooted at the nodes. As noted under L. grlschachii var. linde-

lieana, Hitchcock (1936) wrongly credited L. rhizophora to Cuba. The report

of L. rhizophora for tlie Dominican Republic was based on Eknuin 13200, a

sterile specimen. Altliough this specimen does have the solid culms and ciliate

ligules characteristic of L. rhizophora, it is quite different in its roots and branch-
ing pattern. It does not seem to be L. rhizophora, and even its inclusion in

Lasiacis is uncertain.

Common mimes: Colombia: Magdalena, arrocito, Cuatrecasas 6 Ctiatre-

casas 25383.

^^

CoLOAiiJiA. ma(;dalkna: Sierra de Perija, Cuatrecasas 6 Romcro-Castarwda 25383
(COL, US). VALLE: LaCuinbra, fo7/;p Ji607 (NY, US).

Costa Rica, alajuela: Near Grecia, Anderson 1375 (US). La Palina dc San Ramon,
Brencs 5371 (F, US). San Misncl de San Ramon, Brcnes 20300 (F, NY). Maravilla Jimem
168 (US), 703 (US). Zarccro, Smith H41 (MO), A595 (MO), 48-200 (US), cahtago:
Near San Ramon, Brcnes 4560 (F, US). Navarro, SoUs 5807 (F). 4 km SW of Tejar, Taylor
4577 (MO), c;uaxa(:aste: Vic. of Tilaran, Standlry 6 Valcrio 44236 (US), 45498 (US).
ruNTARENAS: Montcvcrde, Jimenez 1271 (F, NY). Cafias Cordas, Pitfier 11015 (US), san
jos6: Vic. of San Jose, Hitchcock 8502 (US); Jimenez s.n, (US). 1 mi N of San Gabriel,
PohJ 6- Davidse 11179 (ISC). S of San Antonio, Pohl 6 Davidse 11 481 (ISC). S of
Curridabat, Pohl ir Davidse 11694 (ISC). Vic. of Santa Maria dc Dota, Standley 42531 (US)-
Standley ir Valerio 43264 ( US ) , 44071 ( US )

.

Guatemala, alta vehapaz: 10 km of Coban, Harmon Ir Dwyer 4280 (MO). Coban,
von Tuerckheim 715 (F, GH, MO, P, US), ciiiquimula: 3 mi N of Jocatan, Steyermark
315H1 (F). GUATEMALA: 7 mi E of Guatemala, Harmon 2932 (MO). Guatemala, Uitehcock
9051 (UC, US). Between San Lucas and Guatemala, Molina 21091 (GH, NY). Vic. of San
Andrecillo, Molina & Molina 27554 (MO). Guatemala, Morales 1105 (F). Barranca de las
Vacas, Standley 59532 (F). iiuehuetenango: Crossing of Rio San Juan Ixtan, Standley
82944 (F). Between Ixcan and Finca San Rafael, Steyermark 49468 (F). jalapa: Cerro
Alcoba, Steyermark 32539 (F). quetzaltenango: Between Finca Pirincos and Patzulin
Standley 86730 (F, US), 86758 (F), 87059 (F). retat.ttuleu; Retalhuleu, de Koninck 238
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Williams
(US). SACATEPEQUE2; : Ca. 20 km W of Guatemala City, Davidson 328

Cafias, Molina 15446 (US), san mahcos: Near Aldea Fraternidad,

(F, Gil, ISC, NY, US, WIS), santa rosa: Cluipadeio, Heyde ir Lux 3915 (Gil, US).

sucHiTEPEQUKZ : Volcdn Zunil, Stcycrmark 35340 (F).

Honduras, el rAR.'viso: El Volcan de Monsserat, Molina 26149 (MO). 6 km SE of

San Lucas, Pohl & Davidse 12159 (ISC, MO). 8 km W of Yuscanin, Vohl «!r Erickson 12748

(ISC, MO). Gijinope, VaJerio 1762 (F). mohazan: Cerro Uyuca, Davidse ir Pohl 2107

(ISC); Molina 1433 (F, US). Rio Yeguare, Molina 2766 (F, Gil, MO, US). Rio Rancho

Qnemado, Molina 18651 ( F, Gil, NY). Betwct-n La Vuelta del Zope and San Juan del

Rancho, Molina ir Molina 25824 (MO). Cerro Uyuca, Standley 14073 (F), 23109A (F, US);

Swallcn 10903 (US); Williams 16851 (F, Gil). 20 km N of Siguatepcque, Williams ir

Williams 18422 (US).
Mexico, chiapas; 18-20 km N of Ocozocoautla, Breedlove 6- Thome 21025 (DS, MO).

42 km NE of La Trinitaria, Breedlove ir Thome 21101 (DS, MO). 16 km NW of Rizo de

Oro, Breedlove ir Smith 21703 (DS, MO). 6-8 km N of Ocosinffo, Breedlove ir Smith 22173

(DS, MO). SE of Cerro Baul, Breedlove 27602 ( DS, MO). 6-8 km N of Ocosingo, Breedlove

27923 (DS, MO). 30 km NW of Ocozocoautla, Breedlove 28904 (DS, MO). 20 km S of

Ocozocoautia, Breedlove 29085 (DS, MO). 3 km E of Francisco Madero, Breedlove 38025

(DS MO). Between Escuipulas and Canada Honda, Herndndez-X. X-309 (US). Monte

Cristo Salina, Matuda 1939 (F, GH, MEXU, NY, UC, US). Sierra Madre, Tateoka i 030 (US).

cuEHHERO: Galeana, Hinton 10809 (GH, NY, US), 14633 (GH, NY, US), morelos: Sierra

de Ocuila, Lyonnet 2888 (US), oaxaca: Rcko 3486A (US). veiu.cruz: Vic. of Orizaba,

Botteri 633 (GH); Bour^ieau 3025 (F, GH, P). Cordoba, Hitchcock A.G.N.H.413 (F, GH,

MO, NY, P, UC, US). Vic. of Orizaba, Midler 2029 (NY); Seaton 60 (F, Gil, US).

Nicaragua, granada: Mt. Moinbacho, Grant 821 (GH, US), jinotega: 3.8 mi SE

of Yali, Croat 42914 (MO). 5-8 mi SW of Jinotega, Croat 43046 (MO). Near Santa Maria

de Osti'ima, Tlawkes et al. 2192 (F).

Panama. cfflRiQUi: Volcan Chiriqui, Davidse b D'Arcy 10158 (MO).

Ua. Lasiacis rugelii (Griseb.) Hitchc. var. riigelii, Bot. Gaz. (Crawfords-

ville) 51: 302. 1911.

Panicum rugelii Griseb., Cat. PI. Cub. 233. 1866. type: Cuba, in montibus Mantanzas,

scandens in fiutlcibus, 1849, Rugcl 188 (GOET, lectotypc; GH, isolectotype )

.

Lasiacis papillosa Swallen, Publ. Carnegie Inst. Wash. 436. 349. 1934. type: Mexico,

Yucatan, Peto, erect in bush, 26-27 July 1932, Swallen 2707 (US, holotype; MO, isotype).

L. lancifoha Swallen, Publ. Carnegie Inst. Wash. 436: 349. 1934. type: Mexico, Yucatan,

Muna, along trail in hills, culms erect, 22-23 July 1932, Swallen 2664 (US-1537246,

holotype; GH, US, 4 sheets, isotypes).

Perennial; culms erect or clambering and climbing, 0.6-3 mm long, in clumps,

the upper parts of young culms often strongly zigzag, the older culms highly

branched, often with fascicles of secondary branches on the primaiy culm; inter-

nodes hollow, 2r-5 mm thick, lignified, usually papillose-puberulcnt with hairs

often appressed, becoming glabrous in age but roughened due to remaining

papillae, iberul

or densely short pubescent with hairs to 0.7 mm long; nodes usually glabrous,

occasionally sparsely to densely puberulent; sheaths spreading puberulent, often

densely pul)erulent or velutinous, the upper margin ciliate with hairs 0.5-2.0 mm
long, occasionally the lower margin ciliate on the upper half, the auricular hairs

1-2 mm long; collar usually puberulent, sometimes with an additional line of

dense pubescence at its base with hairs to 1.0 mm long; ligule very incon-

spicuous, 0.1-0.3 mm lone;, glabrous, or ciliolate with hairs to 0.5 mm long;

blades lanceolate to ovate-lanceolate, (2.5-) 3.5-5.5 (-9.5) cm long, (0.5-)0.8-1.5

(-2.2) cm wide, the upper surface sparsely to densely puberulent, rarely gla-

brous, the lower surface puberulent or velutinous, rarely glabrous, the apex acute
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to acuininate, tlic base asymmetrical, tlie margin scabrid; panicles small, 2-10(-14)

cm long, the longest branch 1-5.5 cm long, the branches bearing few, evenly

distributed spikelets, the lower branches and most branchlets reflexed or at

least widely spreading, the branches pubcrnlent, often densely so toward the

base, the upper part of the panicle occasionally only scabrid, the pnlvini pnbern-
lent; spikelets obovate, (3.8-) 4.0-4.8 mm long; first glume 1.5-2.1 mm long;

7-9-nerved; second glume 9-11-nerved; sterile floret without a flower, the sterile

palca 'Ti to equal the length of the fertile floret, the lemma 9-11-nerved; fertile

floret 3.8-4.1 mm long, 2.3-2.6 mm wide, light tan at maturity; caryopsis 2.4-2.6

mm long, 1.9-2.1 mm wide, whitish.

Ecology: ^Liii vai. n,L- I wooded areas and

(

is most commonly collected in thickets, along trails, forest margins, and in

secondary forests, as well as in pine forests in Cuba. The only elevation records

give 100 and 700 m. Plants bearing spikelets have been collected in all months
except May, but the main flowering period extends from July to March.

Distribution: Ldsiacis rugelii is found in Cuba, Ilispaniola (infrequently),

San Luis Potosi, Veracniz, and the Yucatan Peninsula, including Relize and
parts of Guatemala and Mexico.

Grisebach (1866) cited two syntypes {nu^cl 788 and Wri<i,ht 3165) with his

description of Panicum rw^elii. Hitchcock (1909) chose RugcJ 188 as the lecto-

type.

This species is characterized by its erect, usually puberulent culms, small

broad blades, and sparsely flowered inflorescences with reflexed or widely
spreading branches bearing obovate spikelets. It is closely related to L.

livaricata var. cUvaricata. It can be distinguished from this taxon by its shorter

and wider blades and usually puberulent culms and leaves.

Hitchcock (1936) described L. rugelii as prostrate. He may have based this

description largely on a specimen (Hitchcock 176) he coll(>cted in Cuba. The
label with the specimens notes, "creeping, not climbing as P. dimricalum" How-
ever, L. rtigelii is primarily an erect species with culms climbing into shnibby
vegetation. All Cuban specimens which show culm bases are clearly erect plants.

An Ekman specimen (Ekman 795) bears a label stating that "this species has a

tolerably strong central cane up to 2 m high." Even in the original description,

Grisebach (1866) described this species as scandent, basing this description on
Rugel's observatioiL It is possible that Hitchcock collected a specimen which
had secondarily become procumbent. This happens occasionally when young,
thin stems which are not supported become lodged and root at the nodes. Having
recognized tlie essentially erect growth habit of L. ru^elii, it then becomes
necessary to reduce L. pnpillosa Swallen to synonymy since the distinction between
these two species was based almost entirely on this character. This is evident
from the differential diagnosis Swallen (1934) provided following the original

description of L. papillosa: "Similar to Lasiacis nigelii (Griseb.) Ilitchc, but
that species is strictly prostrate." The West Indian and Central American popu-
lations are very similar in other characters besides culm morphology, although

the Central American plants tend to be somewhat more robust.



1978J DAVIDSE—LAS;AC/S 1205

Only two collections of L. ru^elii from Hispaniola were seen; tliese have

culm internodes that are glabrous except for a line of pubescence extending down

from the sheath margin.

When describing L. hncifoUa, Swallcn (1934) stated in tlie differential

diagnosis that this species was related to L. ruscifolia. I disagree with Swallen.

The type specimen is identical to numerous Yucatan collections of L. rugelii in

the shape and pubescence of the leaves and the size and type of inflorescence

and siDikelcts. The type does differ from all Central American specimens of

this species in its completely glabrous cuhn. I believe this lack of culm pubes-

cence does not indicate specific rank. It seems to be a further step in the re-

duction of culm pubescence already noted in the Hispaniolan representatives of

this species. The type collection, which is excellently documented with four

sheets showing different segments of mature and immature culms, is remarkable

in that it represents the most vigorous plant of L. rugelii that I have seen. The

internodes of the main culm are 9 mm thick and also bear the largest blades

recorded for this species.

Belfze. BELIZE: Western Mi 50 New Ri\cr Toll

BridK'e, Dwijcr 12757 (MO). Maskall, Gentle 1218 (GH, MO, NY, US). Bclize-Cayo Rd.,

Gentle 9605 (US), cayo: Macal River, Dttycr 6- Liesner 12284 (MO). 39 mi sect, of

Hummingbird Hwy., Gentle 8974 (F, IJ, NY, UC, US). Belize-Cayo Rd., Gentle 9605 (US),

9691 (IJ, UC, US); Rose Inne.s 49 (IJ, ISC). San Augustin, Lundell 6840 (F, GH, MO, NY,

US). 8 mi SW of El Cayo, Proetor 29550 (IJ). Millionario, Proctor 29865 (IJ). cohozal:

Corozal, Gentle 560 (US), orange walk: S of Orange Walk, Croat 24990 (MO). Honey

Camp, LwuMl 91 (F, US), 550 (MO, US); Meyer 56 (F). stann crekk: Commerce

Bight Pine Ridge, Gentle 8064 (F, GH, US). Stann Creek to Siltcc Rd., LumleU 6840 (US),

7943 (US). TOLEDO: Monkey River, Gentle 4249 (MO).
Cuba, habana: Marianao, Ehnan A.G.N.H.795 (F, GH, MO, NY, P). Lomas de

Camoa, Ekman 13516 (US). San Antonio, HitcJiroch 176 (ISC, US). La Vigia Tapaste, Leon

10668 (GH). San Miguel de Casanova, Leon 12458 (US), 12459 (US), 12460 (US), isla de

piNOS: Goes Camp, Brittonh Wihon 14860 (F, GH, NY). Cayo del Res, Ekman 12446 (NY,

US). MANTANZAs: Vic. of Mantanzas, Britton et al. 106 (NY); Ekrrnin 16489 (US).

Boca de Canasi, Leon 13698 (US), oriexte: Guatanamo, Ekman 10306 (F, US).

Sierra de Nigre, Ekman 15242 (US). Peninsula dc Calio Cruz, Ekman 16151 (F, NY, US).

Cobra Range, Leon et al 10608 (GH). pinar del rig: Near Taco-Taco, Barber 3790 (F,

NY). Rosario Mts., Leon 15103 (GH). Sierra de Anafe, Wilson 11449 (F, NY, US).

Dominican Republic, puerto plata: Sosi'ia, Ekman 14531 (US).

Guatemala, alta verapaz: 15 mi W of Tcleman, Croat 41538 (MO). Below Tamahv'i,

Standley 91779 (F, US), haijal: Above Eximbal, Harmon & Divyer 4334 (MO). 1 km W
of Rio Blanco, Harmon ir Fticntes 4883 (MO), petex: Tikal Park, Contreraa 268 (F, IJ, US),

274 (US). Dos Lagunas, Conlreras 1519 (IJ, US), 1737 (IJ, US), 1738 (US). Santo

Toribio, Contrcras 2692 (US). Tikal Park, Coutrcras 3723 (US), 3724 (US), 3884 (US).

2 mi S of Tikal Nat. Park, Croat 24709 (MO). Tikal Park, Lundell 15531 (US), 15713

(US), 16106 (IJ, US), 17145 (US). 20 km E of Santa Ana, Molina 15680 (US).

Haiti, nord quest: He de Tortue, Ekman 4254 (GH, IJ, US).

HoNDUBAS. copan: I mi W of Gopan Ruins, Molina 30846 (MO).

Mexico, campeciie: Tuxpcfia, Lundell 918 ( F, C;il, NY, US), 1354 (F, GH, MO,

NY, US). CHIAPAS: 32 km NW of Ocozocoautla, Brccdlove 27517 (MO), quintana rod:

Lake Chicbancanab, Ganmer 23685 ( F, GH, US); Swallcn 2761 (MEXU, MO, US). Tancah,

Swallen 2824 (US). Gozmnel Island, Swallcn 2902 (US), sax luis potosi: S of Vallcjo, Clark

6852 (MO). San Dieguito, Palmer 151 (GH, NY, US). Rio de las Gallinas, Purpus 5438

(F, GH, MO, NY, UC, US), tabasco: 4 km del Naranjito, Mcnendez et al. 260 (MO).

Bal'ancan, Novelo et al. 30 (MO), yucatan: Cbichen Itza, Beetle M-3793 (MO). Chichen

Itza, Swallen 2429 (US), 2451 (US), 2464 (US). Tizimin, Swallen 2518 (US). Uxmal,

Swallen 2640 (GH, US). Muna, Swallcn 2665 (US). Peto, Swallen 2677 (MO, US), 2695

(US), 2696 (US), 2697 (US), 2698 (US), 2707 (US), 2712 (MO, US), 2713 (US),
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2716 (US). vEHACHu-z: 3 km de El Randal, Gomcz-Ponipa 84 (MEXU). Laeunu Taiiiiahua,
Lc Sueur 704 (Gil, US).

lib. Lasiacis rugelii (Griseb.) Hitchc. var. pohlii Davidse, Ann. Mi.ssouii

Bot. Garcl. 64: 375. 1978. type: Costa Rica, Cartago, 1 km NE of Pejibaye,

along Rio Pejibaye, growing at base of tree, ca. 700 m, 2 Nov. 1968, Pohl

6 Davidse 11478 (ISC, holotypc; CR, EAP, K, MO, US, isotypes).

Perennial; culms caespitose, 1-5 m long, erect at the base, rather weak,
arching and climbing into vegetation, occasionally secondarily procumbent and
rooting at the nodes; internodes hollow, 3-6 mm thick, usually glabrous or with
a line of puberulence on one side, rarely pnberulent throughout; nodes g]al)rons;

sheaths densely pnberulent, the overlapping margin ciliate with hairs 1.0 mm
long, the auricular hairs 1.5 mm long; collar with a dense line of hairs at its

base, the hairs to 1.0 mm long, the collar extended as a distinct pseudopetiole,

1-3 mm long; ligule an inconspicuous whitish membrane 0.1-0.4 mm long, gla-

brous; blades ovate-lanceolate to lanceolate, 4-7 cm long, 0.8-1.5 mm wide, the

upper surface glabrous or more commonly minutely pnberulent along the lower
half of the midrib, the lower surface glabrous or minutely pnberulent, the base
asymmetrical, abruptly narrowed to nearly truncate, the margin scabrid, the

apex- acuminate; panicles usually not fully exserted, 3-7 cm long, the longest

branch 2.0-3.5 cm long, the branches ascending to spreading, short pubescent or

only scabrid, the pubini usually pubcrulcnt, especially below; spikelets globose,

3.6-4.2 mm long; first glume 1.7-2.1 (-2.5) mm long, 7-9-nerved; second glume
9-nerved; sterile floret without a flower, the lemma 9-ncrved, the palea Va to

subequal the length of the fertile floret; fertile floret 3.8-4.0 mm long, 2.4-2.6

mm wide, brown; caryopsis 2.2-2.4 mm long, 2.0-2.1 mm wide.

Ecohgij: This variety has been collected only along margins of cloud forests

or rain forests at elevations from to 800 m. Collections have been made from

July through January.

Distrilnition: Known only in Central America from Guatemala, Nicaragua,

Costa Rica, and Panama.

Lasiacis ru^clii var, poJilii is named after my major professor, a leading

American agrostologist, Dr. Richard W. Pohl, Towa State University.

It is similar in aspect to var. ru(iclii but differs in having glabrous culms (only

rarely pubcrulcnt) that are not conspicuously zigzag, glabrous upper blade
surfaces, a more pronounced pseudopetiole with abruptly narrowed blade

base, smaller inflorescences with smaller, globose .spikelets, and branches not

reflexed or widely spreading.

This variety is morphologically \-ery distinct and easily recognizable. It com-
pletely replaces var. rii^dii in southeastern Central America. Specimens have
previously been named L. divaricata or L. sorgjwidca (sensu Hitchcock) ap-

parently depending whether emphasis was placed on the pnberulent sheaths

or glabrous blades.

Small-leaved specimens of L. ruscifoUa approach var. pohlii in appearance

but can be easily recognized by their more ovate blades with broader, culm-
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clasping, ciliate bases. The spikelets are quite similar to those of L. rmcifoUa

because they are globose as in the species. The fertile floret also has a rather

well-developed shelf at the base of the fertile palea and lemma as in L. niscifolia.

It is possible that var. pohlii forms a link between L. mscifoUa and L. rugdii.

Costa Rica, alatuela: 3 km W CAnTAGO:

Near Tunialba, Lent 616 (F); Pohl & Dacidsc 10829 (ISC). Vic. of Pejivalle, Skntch 4655

(F GH MO US). Tuis, Toncluz 11397 (M, US), puntarexas: Bornca, Leon 1063 (US).

SAN josi: Vic. of El General, Skutch 3862 (GH, MO, NY, US), 4040 (GH, MO, NY, US).

Guatemala, alta verapaz: Cubilqiiitz, von Tuerckheim 1481 (F, MO, US), 8620

(GH, M, UY, US).
, ,

Nicaragua, zelaya: 3 km S of Bilwaskanna, Davidse 6- Pohl 2303 (ISC). Rio Alemun,

near Esquipulas and Aleman, Shank & Molina 4755 ( F, US ).

Panama. bocas del toho: Ahnirante, N of Dos Milla, McDaniel 5121 (MO).

cocle: Above El Valle de Anton, Croat 25353 (MO), 37418 (MO); D'Aicy ^ D Arcij

6748 (MO); Dwtjcr ir Correa 7974 (COL, MO), 7978 (MO, UC). 7.2 km from

El Valle FoJsoin 6932 (ISC, MO). Anton, La Mesa, Kennedy et al. 2103 (MO); Nee t Hale

9616 (UO). El Valle, Soderstrom 2012 (MO). 5 mi N of El Valle, Ttjson et al. 2422 (NY).

La Mesa Weaver ir Foster 1657 (MO), panama: Cerro Campana, Croat 12142 (ISC, MO,

NY), 14221 (MO). Cerro Azul, Croat 17287 (MO). Cerro Jefe, Davidse & D'Arcy 10103

( MO ) . 2 mi S of Goofy Lake, Lewis- et al. 244 ( MO )

.

12a. Lasiacis niscifolia (II.B.K.) Ilitchc. var. niscifolia, Proc. Biol. Soc. Wash.

24: 145. 1911.

Panirum rtiscifolium II.B.K., Nov. Gen. Sp. Pi. 1: 101. 1816. type: Mexico, Volcan de

Jonillo, 490 hexap. (P, liolotype; P, isotype).

P. compactiirn Schwartz, Adnot. Bot. 14. 1829, non P. eompaetwn Kit., 1814. type: Jamaica,

Swartz s.n. (S, holotype, photograph S).

P. lichmanmamim Fourn., Mex. Pi. 2: 33. 1886. type: Mexico, Consoquitla, Aug. 1841,

Liehmann 299 (C, holotype, photograph US, fragment US; C, isotype).

P. lichmannianum var. dcpauperatum Fourn., Mex. Pi. 2: 33. 1886. type: Mexico, inter

Guatuleo et S. Miguel del Puerto, Oct. 1842, Liehmann 280 ( C, lectotype).

Lasiacis compacta (Swartz) Hitchc., Proc. Biol. Soc. Wash. 24: 145. 1911.

L. lichmanniana (Fourn.) Hitchc, Proc. Biol. Soc. Wash. 24: 145. 1911.

L dohosa Hitchc, Contr. U.S. Natl. Herb. 17: 251. 1913. type: Mexico, Acapuico and

vicinity, Oct. 1894-March 1895, Palmer 114 (US-691226, holotype; GH, MO, US-741073,

isotypes).
, ,, .

L glahra Swallen, Ceiba 4: 287. 1955. type: Honduras, El Paraiso, road to Danli, moist
"^

shady banks near Bio San Francisco, 1 Nov. 1951, Swallen 11193 (US-2076931, US-

2153497, US-2153498, holotype; ISC, isotx^e).

Perennial; culms caespitose, 1-8 m long, erect at the base, arching, growing

and leaning on vegetation; intcrnodes lignificd, usually hollow, rarely pithy,

5-12 mm thick, glabrous, puberulent, papillose-pubescent, or pubescence re-

duced to a single line; nodes glabrous, rarely puberulent; sheaths papillose-

hispid, with hairs to 3.5 mm long, glabrous or puberulent, the overlapping margin

^2 »

ulent or glabrous, occasionally densely pubescent; hgule usually inconspicuous,

(0.3-)0.5-0.S(-1.0) mm long, glabrous or ciliatc with hairs to 0.7 mm long; blades

ovate, ovate-lanceolate, or occasionally narrowly lanceolate, (4-)6-14(-16) cm long,

(1.0-)1.8-4.4(-5.6) cm wade, glabrous, puberulent, pubescent, hispid, or villous,

the base asymmetrical, clasping the culm, the margin of the base usually ciliatc

with hairs 1-3 mm long, sometimes glabrous, the margin scabrid, the apex acute

to acuminate; panicles rather dense, (2-)4-16(-22) cm long, the longest branch
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l-6(-9) cm long, tlie lowest three panicle l)ranclies \\idely separated, widely
spreading at maturity, scabrous or puberulent, tlie lower pulvini usually puberu-
lent, sometimes glabrous; spikelet globose (2.6-)2.<S-3.8(-4.0) mm long; first

glume (1.0-) 1.2-2.2 mm long, 9-i;3-nerved; second glume 11-13-nerved; sterile

floret without a staminate flower, the lemma ll-13-ner\ed; the palea % to equal
the lengdi of the fertile floret; fertile floret 2.8-3.6 mm long, 2.0-2.9 mm wide,
dark brown to grayish black, the anthers 1.4-2.3 mm long, white, the stigmas
white, the base of the fertile lemma usually with a distinct shelf from which a
sterile projection often arises, the palea usually deeply concave; caryopsis 2.0-2.5

mm long, 1.7-2.2 mm wide; chromo.some number n = 18.

Ecol()<!,[j: La.sJacis rmcifolia vdr. ruscifoVui is common in dry deciduous forests

and scrub forests, coastal thickets, and gallery forests. It is also occasional along
wet forest margins and shrub communities. Elevation records are almost all

000

Februarv.
J

Distrihution: Lasiaris rusnfolia \m\ ntscifojia is common in Mexico from
Lower Baja Caliform'a and Sinaloa across Mexico below the northern deserts and
south throughout Central America. One collection is known from the United
States in soudiern Florida. In South America, it is known from Colombia, Vene-
zuela, and Ecuador and in the West Indies from Cuba and Jamaica.

In describing P. Vwhuumnmnum var, (Icpatipcrcittim Fournicr (1886) listed

one collection under sub\'ariety a and t\vo mtder subvariety
f3 but none under

\ariety dcpaupcratum itself. I luue chosen the specimen under sub\'anety a as

the lectotype of var. dcpaupcratum. All three cited specimens belong with L.
ruscijoJhi \ar. ruscifolia.

Lasiacis rusrifoJia var. ruscifoUa is a ^^'idespread and variable taxon. It is

distingm'shed by its broad blades, short lignles, and rather dense panicles bearing
distinctly globose spikelcts. The blades of the main culm are u.sually broadly
(H-ate and suffice to identify this variety. However, those of die nn'nor secondary
brandies are often conspicuously narrower. The majority of specimens from
Cuayas, Ecuador, have soild pidiy culms rather than the hollow culms that
characterize the species in the other parts of its range.

As a whole, this variety is especially variable in pubescence, but three pubes-
cence types predominate. These are: (1) plants rather prominendy puberulent
throuLdiout the shcadis and the blades, (2) plants strongly papillose-hispid on
the sheaths Init glabrous on the blades, and (3) plants glabrous on both sheaths
and blades.

Lasiacis ruscifoJia var. rusrifoJia is closely related to L. sorp^hoidea war.

sorpjwidca. The latter species is distinguished most readily by its longer, nar-
rower leaves. It also differs in ha\'ing a more open panicle with longer branches,
bearing narrower, more obovate spikelcts than in L. ruscifoJia. The large majority
of Central American and West Indian specimens of L. sorghoidea can be ef-

fectively distinguished by their disHncti\e pattern of leaf pubescence. In L.

sorghoidea var. sorghoidea, the upper blade .smface is puberulent, the lower
surface is \elutinous, the collar is densely hispid, and the sheath is conspicuously
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papillosc-liispid. This coinbiiuition is only found very rarely in L. ruscifoUa var.

ruscifoUa.

In South America, especially in Ecuador and Colombia, the two species are

not as distinct because L. .wr<ihoidea var. sorfihoidea tends to have wider leaves

and denser inflorescences. There I have relied heavily on pubescence characters

and assigned all those with the typical L. sorghoidea var. sorghoidca pattern to

that taxon. I have recognized as L. ruscifoUa var. ruscifoUa, plants with puberu-

lent sheaths, broad ovate leaves, short inflorescence branches, and distinctly

globose spikelets. Although the two taxa seem to merge somewliat in this area,

I have continued to recognize them at the species level because they maintain

their separate identities throughout tlie rest of their range of sympatry. Field-

work in Ecuador and Colombia is needed to fully resolve the evolutionary inter-

action (if any) between these taxa.

Several morphological types within this polymorphic have received specific

recognition.

rruin

compact panicles in which the panicle branches are strictly appressed to the

main inflorescence axis. However, I have seen collections taken from the same

plant in which these panicle branches spread at maturity, and I have observed a

similar narrow inflorescence as an abnormality in a single greenhouse plant of

L. rmcifolia. Thus, this morphological type may not have a genetic basis.

Lnsiacis glohosa Hitchc. was distinguished on the basis of small spikelet size

fca. 3.0 nmi). However, measurements of a large number of spikelets from plants

throughout the range of the species showed a normal distribution of spikelet size

from 2.8 to 3.8 mm, the average of all specimens being 3.3 mm. Therefore, plants

vith small spikelets occupy the lower end of a continuum, and tbere is no evident

discontinm'ty to Justify taxonomic recognition.

Ladacis ahhra Swallen was considered closely related to L. ruscifoUa by

Swallen (195510 but was described as a new species on the basis of having

elongate, simple or only .sparinglv branching flowerhig branches, and being

completely glabrous, except for the somewhat ciliate sbeatlis. However, the

lack of Dubescencc is again an end point of a conHnuum in pubescence develop-

ment. Although Swallen stated that L. glahra was based on the single holotype

collection, Hitchcock (1920) had alreadv noted that glabrous plants of L.

ruscifoUa occur occasionallv thrnu<ihout Central America. They also occur in

Mexico and South America. The lack of branching of the flowering culms alluded

to bv Swallen is definitely only a developmental stage. All vigorous greenhouse

plants of L. J
on

unbranched culms. After or sliortlv before the spikelets have matured, the

main culm may begin to branch extensively.

Belize, belize: Mi 42.5 on Northern Hwy., Dwt/cr 11005 (MO). Altun Hiia, Wiley 562

(MO) 564 (MO). CAYO: El Cayo, Bartlett 11522 (CH, US). Xunanturicli. Rose Inncs 192

(ISC)! Macaw Bank, LundeU 6576 (US), cohazai.: Port Sal, Gentle 104 (F); Rose hmes 92

( IJ ) ; LundeU 4906 ( GH, NY, UC, US )

.

Colombia, antioquia : 1 km antes Occidente, Barleley et al 445 ( COL, US )
. 2 km N

of Antioquia, Barkley et al 17C059 (COL). Alrededores de Antioquia, Barkeley et al. 17C374

rCOL) 1 km antes Occidente, Scohik et al. 19An319 (UC, US), atlantico: Entre Palmar
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^^0^''*/'^' ^ Po"cdera, Dugaml 6 Bairiga 2440A (COL, US). Entre Barona y Galapa, Du^and
5782 (COL) Bananquilla, FJias 250 (US), 109S (F, NY, US), boi.ivah: Near Cartagena
KiUip 6 Smith 140S2 (C:OL, CII, NY, US). Cartagena Bay, KiUip 6 Smith 14126 (F CH
MO, NY US). N of Arjona, KiUip i^ Smith 14513 (Gil, NY, US). Vic. de Beltn'.n, Ro'mero-
Casliincda 9SSS (COL). cuxnixAMARCA: Vic. of Apiilo, KiUip et al. 38261 (COL, US).
magdalena: Iloya del Rio Cesar, Cuatrecasas 6- Rojucro-Castaiicda 24893 (COl' US)
24022 (COL, US). 20 k,n NW of La Jagua, Ilaught 3633 (COL, US). Pivijay, Romero-
Casfancda 24S93 (COL, US). 24922 (COI„ US). Pivijay, Romcro-Castafwda 9096 (COL
MO). Santa Marta, Smith 174 (MO, US, WIS), san andhes island: DnnicI 5641 (US)-
Fcrmmdrz-Perez 5194 (COL, US); Torres 220 (COL), santandkh: Vic. of Surata, KiUip 6-
Sm,thl64. 6 (CII, NY, US). Rf„ Zulia, MoUm cl al 1SNS052 (US), valle: Between Cartag..
ami Alcola, Cuatrecasas 22909 (F, l^S). Palmira, Carcia-Barriffa 18858 (COL).

Costa Rica, alajukla: Nnostro Anio, Jimenez 531 (US). Crecia Jimdnez 1127 (US)
Las Ventanas, Leon 2926 (US). Rio Grande de Tarcoles, Pohl 6 Davidsc 11355 (ISC).
cuanacaste: Ca. 10 km N of Lil)cria, Anderson 6 Mori 269 (F). Near 27 Al)ril Rd to Playa
Tamarindo, Burger ^ Ramirez 4117 (F, NY. US). Vic. of Canas, Dauhenmire 169 (F) 438
(F). 40 km N of Canas, Davidse 833 (UC). NE of Liberia, Dodge et al. 6251 (Gil)

'

Vic
of Cafias, Gentry 303 (MO, WIS). W of Bagaccs, lleithaus 307 (MO). Colonia Carmona
Jimenez 361 (US), Q69B (US), 376 (US). Rio Bel)edero, Jimenez 725 (US). Santa Rosa
National Park, Liesncr 4241 (MO), 4422 (MO). Tahoga, Pohl ir Cahleron 9826 (ISC)
10139 (ISC). 21 km N of Liberia, Pohl Ir Calderon 10161 (ISC). Ca. 40 km N of Liberia,'
Pohl ir Calderon 10180 (ISC). Ca. 8 km S of La Cruz, Pohl h Calderon 10183 (ISC) 10184
(ISC), JO/96 (ISC). Vic. of Canas, Pohl ir Davidse 10541 (ISC, MO) 11335 '(ISC)
Miircielago, Pohl ir Davidse 11562 (ISC), \'ic. of Libano, Standkv i^' Vulerio 44888
(US). Bebedero, StamUcy i^ Valerio 46695 (US). Ca. 8 km S of La Cruz, Williams et al.
26436 (F, NY, US). Baln'a de Sta. Elena, WiUiams et al. 26703 ( F, NY, US). ruNTAUiNAs-
Southern Nico>a Peninsula, Burger 6 Licsner 6583 (F, MO). Near Puntarenas, Hitchcock
8570 (US), 8571 (US), 8577 (US). Near the Puntarenas jet, Pohl ^ Davidse 11278 (ISC)
.SAM JOSE: Isla de Chira, Valerio 1484 {¥).

Cuba, camacuey: Palo Seco, Ehuan 15318 (NY, US), isla he i-inos: Columbia
Britton ct al 14659 (NY, US). Vivijagna, Britton ct al 15065 (NY, US). Near Nucva
Gerona, Curtis 520 (F, GH, MO, NY, P, US); Ehnan 11721 (F, NY, US). Sierra La.s Casas,
Killip 44165 (US). Sierra de Caballos, KiUip 44533 (US). Near Nneva Gerona, Palmer Ir
Eden 004 (US), las villas: Near Sancti Spiritus, Leon 905 (US). Banao Mts. Luna 898
(NY), 7005 (NY), otiikxte: Ensenada de Mora, Britton et al 12979 (NY US)'. Santiago
Clementc 5683 (GII, US). Rioja, Ekman 4903 (US). Sal)anaso, Ehmn 635 ( F, NY, US).'
Near Caney, Ekman 7681 (US). Between Marimon and Boniato, Ekman 7699 (US).
Coufiaua, Ilioram ir Baptiste 1351 (NY). Near Cuati^namo, Hioram 2240 (GII, NY); Leon
3778 (NY, US), pinar del iu'o: Vic. of Las Palacios, Shafer 11684 (NY).

Curacao. Christoffcl Mtn., Arnoldo 1926 (US); Stoffers 1184 (A, ij).
Ecuador, cuayas: Vic. of Cua>aquil, Anthony 6 Tate 63 (US); Asplund 5687 (US),

5807 (US). Chongon, Asplund 5879 (VS). Vic. of Guayatiuil, Hitchcock 19963 (GH, Ny'
US). Between Guaxaqnil and Salinas, Hitchcock 20057 (CII, NY, US). Vic. of Guayaquil'
Hifehcock 20125 (US), 20735 (US); Holway 6 llolway 801 (US); Mille 34 (VS), 1089 (F);'
Solis 20582 (US), org: Between Santa Rosa and La Chorita, Hitchcock 21130 (VS).

^El Salvador, ahuachapax: Vic. of Ahnachapan, Slandley 6 Padilla 2738 (F); Standley
19870 (GII, MO, NY, US). cirALATENAxoo: Near Chalatcnango, Davidse 6- Pohl 2068
(ISC). LA LiHLRTAD: 12 km W of La Libertad. Davidsc if Pohl 2023 (ISC, MO). 15 km

N shore of Lago Ilopango, Davidse 6- Pohl
2033 (ISC, MO). LA union: Vic. of La Union, Slandley 20660 (GII, US), morazan: 15 km
NE of San Miguel, Tucker 488 (F, ISC, UC, US), saxta ana: E side of Lago Coatepequc,
David.se Ir Pohl 2037 (ISC). 6 mi N of Mefapan, Davidsc ir Pohl 2066 (ISC, MO). Santa
Ana, Hitchcock 8850 (UC, US). 11 km E of Metapan, Pohl 6 Enckson 12583 (ISC, MO).
SAN micuel: Lolotique, Cruz Guevara 76 (MO). Vic. of San Miguel, Standley 21138 (Gil,
US), sax SALVADOR: Vic. of San Salvador, Calderon 67 (Gil, NY, US), 570 (NY, US), 861
(US); Hitchcock 8903 (US). Vic. of Tonacatepeque, StamUcy 19421 (GII, US), 7,W37 (GII,
NY, US). Vic. of San Salvador, .S/«m//n/22^6'5 (GII, MO, NY, US), sax vice.xte: Vic of San
Vincente, Standley & Padilla 3390 (F), 3673 (F, UC).

Guahcmala. alta verapaz: 15 mi W of TelemAn, Croat 41532 (MO). Alta Vevapaz,
Slandley 70650 (F). cmyuiMULA: 3 km S of Quezaltepeque, Harmon 6- Dwyer 3697 (MO)!

W
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Above Chiquimula, Standley 74328 (F). Between Ramirez and Cumbn de Chiquimula,

Standley 74531 (F). Chiquimula, Steyermark 30083 (F, US). Near JacoU'in, Steyernuirk

3153f) (F). EL PROGRESo: 8 km S of El Frogreso, litis G-73 (WIS), escuintla: 12 km W
of Escuintla, Harmon i^ Fuentes 4684 (MO). Hwy. 2A, Harmon ^ Fuentes 4719 (MO).
Near Eseuintla, Standley 63929 (F). Near San Jos6, Standley 64089 (F). Between Masagua

and San Jose, Standley 64127 (F). huehuetenango : Between Neuton and Catarina, Steyer-

mark 51810 (F, US), izadal: Vic. of Lake Izabal, Jones 6- Facey 3474 (IJ, US); Snedaker

C-47 (F). W of Zapotillo airstrip, Snedaker D-51 (F). jalapa: Between Jalapa and San

Pedro, Standley 77080 (F, US). Vic. of Jalapa, Standley 77392 (F). Between Monjas and

Jalapa, Steyermark 32186 (F). jutiapa: Vic. of Jutiapa, Melliuis h- Goodman 3703 {¥, ISC);

Standley 74885 (F, US), 75253 (F, US), 75541 (F). Between Jutiapa and Las Tunas,

Standley 76224 (F, US), peten: 2 mi E of Melchor, Croat 24618 (MO); Dwycr 11245

(MO). Lake Peten, Dwycr 11274 (MO). 3 mi W of Melchor, Gentry 8266 (MO). N of El

Cruce, Gentry 8319 (MO). Lake Peten, Lmulcll 3861 (US). YaxJia-Rcmatc, Lundell 3862

(US). Lake Peten Itza, Lundell 17240 (US). 35 km E of Santa Elena, Molina 15430 (F).

yuiciiE: Aguilar 1437 (F). retalhuleu: Between Nueva Linda and Champcrica, Standley

87711 (F, US). Along the Rio Coyote, Standley 88381 (F, US), san marcos: Near Malaca-

tan, Standley 68861 (F). santa rosa: Jumaytepeque, Heyde i^ Lux 3899 (Gil, US). Near

Guazacapan, Standley 78693 (F). SE of Chiquhnulilla, Standley 78784 (F). NE of Chi-

quimulilla, Standley 78882 (F). Rio La Cruz, Standley 79009 (F). Vic. of Chiquimulilla,

Standley 79254 (F). suchitepequez : Cocales, Standley 62085 (F, US). Suchitepequez,

Standley 62192 (F). Vic. of Tiquisate, Steyermark 47667 (F, US), zacapa: Between Rio

Hondo and Santa Cruz, Standley 74114 {¥). Vic. of Santa Rosalia, Steyermark 29294 (F).

HoNDLTRAS. ATLANTiDA: La Cciba, Alduvin 124 (MO). Lancetillo, Chickering 9 (US).

9 km E of Tela, Davidse 6 Pohl 2188 (ISC, MO). 33 km E of Tela, Davidse 6 Pohl 2190

(ISC, MO). 17 km SSE of La Ceiba, Davidse ^ Pohl 2198 (ISC, MO). Vic. ot Tela,

Mitchell 20 (GH). Lancetilla, Molina 10392 (F). Vic. of Alejo, Standley 7705 (F). Vic.

of Tela, Standley 53273 (A, F, US), 54553 (A, F, US), 54779 (A, F, US). Lancetilla,

Williams ir Molina 14442 (F, GH). Vic. of La Ceiba, Yuneker et al. 8226 ( F, GH, MO, XY).

choluteca: Vic. of San Marcos de Colon, Standley 15957 (F). Vic. of Pcspirc, Standley

27134 (F). copan: Vic. of Copun, Molina ir Molina 24610 (F, NY), 24779 (F, NY).

Between Santa Rita and Titoror Creek, Molina 30663 (MO), coiites: 1 km S of Puerto

Cortes, Davidse t Pohl 2169 (ISC, MO). Rio Ulua, Molina 5646 (F). Near PotreriUos,

Cortes, Yuneker 4915 (F, MO), el pahaiso: Ca. 45 km E of Tegucigalpa, Freyia<A s.n.

(WIS). Below Guavabille, Molina 654 (F, GH). Rio Yeguare, Molina 1085 (F, US). 9 km
S of Danli, Pohl ir Gahel 13424 (MO), morazan: Vic. of El Zamorano, Davidse b Pohl

2082 (ISC, MO). Rio Yeguare, Classman 1924 (F, NY). Vic. of El Zamorano, Molina 1393

(F, US); Rodriguez 123 (F), 125 (F). Tatumbla, Rodriguez 525 (F). Rio Yeguare,

Rodriguez 981 (F), 997 (F). Vic. of El Ziimorauo, Standley 367 (F), 1500 ( F, MO), 12159

(F), 15177 (F), 22316 (F, UC), 23581 (UC); Stvallen 10785 (US), 11009 (US), 11159 (US). Rio

Yeguare, Williams 6 Molina 10343 (A, F, MO); Williams 15956 (US), J69i5 (F, GH, MO).
ocotepeque: Vic. of San Antonio, Molina 22466 (F, 1\Y). olanciio: Between San Fi-lipe

Cr.tacamas and El Plomo, Molina 13279
(
F). santa darbaua: 4 km NE of La Arada, Harmon

t- Dwycr 3825 (MO). Vic. of Santa B;'ubara, Moliua 22013 ( F, MO, NY).

Jamaica. Portland: Port Antonio, Millspaugh 9S4 (F). sx. elizareth: Font Hill,

Britton 1509 (NY). Westmorland: Bluefields, Britton 1624 (NY).

Mexico, baja California sur: Sierra La Giganta, Carter et al. 2023 (GH, MEXU, UC,

US); Carter I- Kellogg 3110 (MEXU, UC, US); Gentry 4130 (GH, MO, UC). campeciie:

Tuxpena, Lundell 927 (F, MO, XY, UC, US), 1315 (F). ciiiapas: Between Tapachula and

Puerto Madero, Beetle M-4021 (MO). Between Escuintla and Mapastepec, Beetle M-4036

(MO). Between La Trinitaria and El Jocote, Beetle M-4141 (MO). 11 mi S of La

Trinitaria, Breedlove ir Raven 13247 (F). 1 km N of Ocozoeoautla, Breedlove 19803 (MO).

Near Rizo de Oro, Breedlove ir Thome 20654 (MO). NW
rhorne 20875 (MO). 15 km SW
Tonald, Breedlove 28329 (MO). 5-6 km NW

(MO). 25-30 km SE of

^dhmc. 28449 fMO). 6-8

km NE of Huixtla, Breedlove 28581 (MO), 28582 (MO). 10 km SE of Mapastepec, Breed-

love <Lr Thome 30735 (MO). 5 km N of Cintalapa, Breedlove 36588 (MO). 5 km W of

Rizo de Oro, Breedlove 36707 (MO). Rd. to Nueva Concordia, Breedlove 37617 (MO), 37636

(MO). 6-8 km E of Frontera Comalapa, Breedlove 39046 (MO). Ca. 21 mi XE of the

Tehuantepec-Tapachula intersection, Davidse ir Davidse 9571 (MO). Zacualapa, Juzepczuk

1360 (US). Escuinta, Matuda 2117 (GH, NY, UC, US). Tonala, Matuda 16S9S (F, MEXU,
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MO). Escuintii, Mtittida 17 ISO (F, MEXU, NV). Tonala, Motiida 17204 (F, MEXU). San
Fcnumdo, Miramla 5127 (MEXU). 24 km E of Villa Florcs. Miranda 5952 (MEXU).
Bi'irio/abul, Miranda 6718 (MEXU). Moiisfrat(>, Purpm 425 (F, US). 4 km SW of Las
Rosas, Roe et al. 1003 (WIS). 15 km N of Pueblo Nnevo, Roc et al. 1264 (WIS). Between
Surestc and Mai Paso, Roc ct al. 1432 (F, WIS). Mapaslt-pec-, Tatcoka 1001 (US), 1032
(US). El Chorrcadero, Ton 2947 (WIS). Acala to Pugiltik, Ton 3180 (NY). El Chor-
readcM-o, Ton 3269 (NY). N of Mapastcpcc, Xolocotzi X-225 (US). cimiUAHUA: Rio Mayo,
Gentry 2402 (F, GH, MEXU, MO, UC, US). Hacienda San Miguel, Palmer 10 (Gil, MEXU,
NY, P, US), collnia: Between Manzanillo and Minatitlan, Beetle et al. M-3511 (MO). Paso
del Rio, Emrick 15 (F). Manzanillo, Hitchcock 7027 (F, GII, MO, NY, UC, US), 7028 (US),
7034 (US), 7044 (US). Alzada, Hitchcock 7079 ( F, GII, NY, UC, US), 7087 (F, GH,
MO, NY, UC, US). Manzanillo, Pulnicr 1089 (GH, MO, NY). duhanc;<): Near Iluasenale,
Rose 3502 (GH, US). Rio xMezquital, Sotde 2130 (MO), 2133A (MO), cueuuluu: Giutas
de Caealuianiilpa, Co)izdlez 1770 (WIS). Guayamco, Hinton 9386 (GH, MO, NY). Montes
de Oca, Hinton 11381 (GII, MO, NY, US), 11569 (NY, US). Galena, Atayac, Hinton 14610
(GH, NY, US). Acapulco, MacDaniels 166 (F). Teniisco, Mexia 8717 (F, GH, MO, NY,
UC, US). Puerto Maniue, Miranda S421 (MEXU). Acahnitzotia to Acapulco, Moore 5107
(GH, UC, US). Tlali.\taquilla, Nchon 2254 (GII, US). Almoloya-Teloloapan-Iguala, Sohns
96'6' (US). iiiDALco: N'ic. of Hucjutla, Moore 2207 (GII). jali.sco: La Barranca, Bdrcena
138 (MEXU). S of Ciudad Guzman, Beetle et al M-3437 (MO). Between Autlan and Bajia
de Navidad, Beetle el al. M-3564 (MO), M-3567 (MO), M-3575 (MO). 14 km SW of
Puerto Vallaufe, Carter 6 Chisoki 1261 (UC). Guadalajara, Hitchcock 7368 (US). Near Rio
Grande de Santiago, Leavenworth h Leavenworth 1901 ( F, GII, MO, NY). 10-lfi mi NE
of Autlan, McVaugh 19756 (NY), 19778 (NY). 16 mi SW of Autlan, McVangh 19975 (NY),
19981 (NY). 8 kui NW of Barra de Navidad, McVaug], 20761 (NY). Between Baliia Navidad
and La Manzanilla, McVaugh 21022 (NY, UC). 2 mi above La Cucsta, McVaugh 21144
(GII, NY, UC, WIS). 2 km SE of Puerto Vallarta, Rzcdowski 17729 (US). SE de Rierto
Vallarta, Rzedowski 17758 (US). Mexico: Temascaltepec, Hinton 1767 (GH, MEXU, US),
4847 (NY, US). Otzoloapan, Matuda 31445 (MEXU, MO). Tlatlava, Matuda 32100
(MEXU). michoacan: Aguila, Hinton 16121 (IJ, NY, US). 32 km N of Plava Azul, King
<Lr Soderstroni 4925 (MEXU, NY, UC, US). 4 mi NW of Apalzingan, McVaugh 17925
(NY, US). 75 km from El Tamascal, Moore ct al. 5665 (GH, UC, US). 8 km NW of Aguila,
Rzcdowski 17932 (US), morelos: Cucrnavaca, Leavenworth 6- Leavenworth 913 (F).
Xocliiltepec, Lyonnet 2172 (US). Cafion de Lobos, Miranda 1654 (.MEXU). Near Yautcpec,
Pringle 11293 (F, GII, MEXU, MO, NY, US), nayaiut: Near San Bla.s, Alva ir Cook 1608
(UC). 15 km W of Ahuacatlan, Fcddcma 518 (US). Vic. of San Bias, Ferris 5322 (US).
Tres Marias Isl., Ferris 5656 (MO, US). Vic. of Jali.sco, Ferris 5848 (GH, MEXU, US). 19
mi NW of Tcpic, McVaugh 6 Koclz 722 (US). E of Tcpic, Pennell 19961 (MEXU, US).
1 km N of El Cuatante, Rzcdowski 17880 (US), nuevo leon: 20 km NW of Montemorelos,
Weaver 1005 (GH, US), oaxaca: Between Acayucan and Tehuacan, Beetle M-3114 (MO).
18 mi W of Jet. Mcx. 147 and Mex. 185, Bninkcn 6 Pernio 286 (MO), 288 (MO). Inchitan,
Conzatti 3697 (MEXU). Tepenix Tlalmaca, Conzatli 4370 (XfEXU). Costa Chica, Kaplan
ir Kaplan 170,\X55 (F, GH, MEXU). Vic. of Cloneordia, Morton ir Makrinins 2441 (F, US).
Ca. 132 km S of Oaxaca, Norris I- Taranto 16501 (MO). 9 kui S of Matias Romero, Pohl ir

Davidsc 11821 (ISC, MO). Temascalpa to San Ildefanso de \'illa Alto, Santos 3534 (NY,
US). Tu.\tepec, Soiisa 743 (MEXU). puebla: Matamoros, Miranda 2375 (MEXU).
Iluachinango, Salazar 5 (MEXU). Villa Juarez, Sarukhdn 1476 (MEXU). Between Mexico
and Tu.xpan, Sarukhdn 2918 (MEXU). quintaxa noo: Tancah, Swallen 2808 (MEXU, US),
3816 (US). SAX i.uis poTosf: Vic. of Tamazunchale, Carlson 2772 (F). El Bonito, Chase
7544 (GII, US). \'ic. of Tamaznuchale, Edwards 478 (MO, UC, US). 11 mi W of El)ano,
Johnston 6 Crutchfield 5679 (US). Vic. of Xilitla, Kenoycr A599 (F). Vic. of Tamazuncliale,
Kcnoyer 1017 (F, MO); Lundell ir Lundcll 7251 (US). 15 km S of Autiguo Morelos, K!orris

17427 (MO). Near Xolol, Pohl t- Davidse U80S (ISC, MO). Vic. of Salto de Agua, Sohns
1408 (US), 1417 (US). Ilwy. 55 to Xilitla, Sohns 1436 (US), sinaloa: Vic. of Mazatlan,
Barr 6 Mason 64-12 (UC). Vic. of Culiacan, Brandegec s.n. (US). Above Cofradia NE of

Tmala, Brecdlovc 35586 (MO). Vic. of Labadras, Ft'rr/,v & Mexia 5141 (F, GH, US). Imala,
Gentry 4981 (GII, MO, NY, US). Ccrro Llano Redondo, Gentry 7097 (F, GII, NY, UC, US),
709rA (GH, NY, UC, US). La Noria, Mexia 187 (UC). Elota, Ortega 5901 (GH, US).
Vic. of Mazatlan, Ortega 813 (MEXU). Cacalolan, Ortega 1005 (MEXU). Vic. of Mazatlan,
Ortega 4330 (US), 5973 (US). Chametla, Ortega 6459 (GH, US). Zavalo, Ortega 7487
(MO). Mazatlan, Rose et al. 14112 (US). Acapoueta, Rose et al. 14409 (US). Vic. of
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Rosario, Rose et al. 14521 (NY, US), sonoiia: Alamos, Diouct 6- Ridiunh 3945 (F, US).

Mescales, Rio Ma>o, Gentry 2290 (US). Guasaremos, Gentry 2402 (US). SE of Ciudad

Obregon, Gentry 14525 (US). Sierra de Alamos, Rose et al 12822 (US). 8 mi NE of Matapa,

Wiggins I- Collins 430 (GH, MO, NY, UC, US). 18 mi SE of xMagdalcna, Wiggins 7148

(GH, US). 10 mi N of Ures, Wiggiiis 7351 (US), tabasco: 21 km W of Gardenas, Conrad

& Conrad 2966 (MO). La Palma to Balancan, Matnda 3292 (F, GH, MEXU, US). Teapa,

Rovirosa573 (NY), tamaulipas: Vic. of Mannolejo, Bartlett 10796 (Gil, ISC, MEXU, US).

S of Mante, Elias et al. 7 (A). Tampico, Fischer 46193 (US). 2 mi N of Antigua, Graham
ir Johnston 4411 (MEXU). 5 mi N of Sau Rafael, Johnston ir Crutchfield 4957 (MEXU).
35 mi S of Victoria, Johnston 5754 (US). Tampico, Kcnoycr 1021 (F, MO). 22.5 km from

Mamicl, Martinez 6- Luyando F159 (US). Jauma\c, Rozynski 76 (F, UC). Chamal,

Swallen 1639 (US), 1709 (US). ver.\chuz: 25 mi SE of Xalapa, Barkh-y et al. 2625 (MEXU).
Cabafias, Bravo 218 (MEXU). Alcnu'm Cosamaloapan, Calderon 1094 (MEXU, MO).
Tlalixcoyaii, Calderon 1561 (MEXU, MO). San Lorenzo Tenochtitlan, Chuvelas et al. ES-2657
(MEXU). Ciudad Alemaii Cosamaloapan, Dclgadillo 1094 (MO). Barra Platanar, Dorantes

et al. 1281 (MO). E of San Andres luxtla, Dressier 6 Janes 5 (Gil, MEXU, MO, NY, UC,
US). El Jicacal, Gomcz-Pompa 4881 (MEXU). Chavarillo, Johnson s.n. (US). Palmar,

McDanieb 876 (F). Misantia, Ihirpus 5978 (F, GH, MO, NY, P, US). Zacuapan, Purpus

7877 (GH, MO, NY, US). 1 mi E of Santiago Tuxtla, Reedcr t- Reeder 4333 (US). Goyamc,

Rosas 1375 (A, MEXU). Zacuapan, Rozytiski 620 (F). Near Sontecomapan, Rzedowski

20342 (MEXU). Veracruz-Jalapa Rd., SoderstronL 459 (US). Plan del Rio, Ventura 4198

(WIS). San Antonio, Woronow 2182 (US). Paso dc Ovejas, Xolocotzi X-3371 (US).

YUCATAN-: Uxmal, Beetle M-935 (ISC, US). Majacan, Beetle M-957 (WIS). Near Kabali

Beetle M-3814 (MO). Chichcn Itza, Beijuaert 53 (A). Calotmul, Gaunter 2141 (F).

Chichankanab, Gaumer 2461 (F, GH, P, NY). Oxmal, litis 27278 (MO, WIS). Cliichen Itza,

Millspaugh 11639 (F). Valladalid to Tizimin, Miranda 133 (MEXU). Uxiual, Rzedowski

26343 (WIS). Merida, Schott 600 (F, US); Seler 3835 (F). Chichcn Itza, Steere 166 (US),

1299 (US), Swallen 2398 (US), 2418 (US). Tizimin, Swallen 2514 (US). Uxmal, Swallen

2635 (US). Pcto, Swallen 2694 (US), 2717 (MEXU, US).
Nicaragua, boaca: Boaca, Seymour 3841 (F, GH, MO, NY, WIS), carazo: Jinotepe,

Hitchcock 8676 (US), 8715 (US), 8719 (US), chinandega: Corinto, Hitchcock 8743

(US). Potosi, Marshall ir Neill 6608 (MO), choxtales: From Juigalpa NE toward La
Libci-tad, Stevens 4041 (ISC, MO). Ca. 2.8 km N of Cuapa, Stevens 6061 (MO); Vincelli

68 (MO). ESTELi: 4 mi S of Esteli, Dwyer el al. 446 (MO), guanada: Volcan Mombacho,

Dudley ir Moore 1948 (NY), leon: Quesalguagnc, Baker 2105 (GH, MO, US). Poneloya,

D'Arcy 10401 (MO). Along tin- Rio Sinecapa, Steven.s 3845 (MO). Managua: \'ic. of

Managua, Chaves 409 (US). 27 km S of Managua, Duvidse 6 Fold 2379 (ISC, MO). Vic. of

Managua, Gamier 41 (US), 408 (US), A-1241 (GH, US), 1490 (F, US), 1550 (GH, WIS),

J55i (GH, WIS), 4558 (GH, WIS); Ma.xon et al. 7546 (GH, US). Rio Santa Clara, Neitl

2875 (MO). Masachapa, Nichols 1363 (MO). Tipitapa, Seymour 2831 (MO). Km 11 on

Hwy. 12, Stevens 4756 (MO), masaya: Lake Masaya, Atwood 3289 (F, GH, MO, NY).

Masaya, Hitchcock 8710 (US). Parque Nacioual Volc:in Masaya, Neill 2843 (MO); Stevens

5275 (MO), matagalpa: Matagalpa, Molina 22843 (F, NY). Hwy. to Matagalpa, Molina

22858 (F, NY), jmueva segovia: 3 km W of Ocotal, Atwood 761 (GH, NY); Seymour 845

(GH, xMO, NY). nivA.s: Km 142 Route 2, Harnblett 1874 (NY). San Juan del Sur, Hitchcock

8607 (US).
Panama, canal zone: Rio Abajo, Bartlett l~ Lasser 16397 (MO). Beyond Fort Amador,

D'Arcy 9262 (MO). Ft. Kobbe, D'z\rcy 9619 (MO). Madden Dam, Ebinger 858 (MO, US).

Balboa, Hitchcock 8060 (US). Between Panama and Corozal, Hitchcock 9204 (US). Gutun-

ciUo, Piper 5272 (US). Balboa, Standlcy 25258 (US), 25438 (US), 26077 (MO, US), 29318

(MO), 32134 (US). Farfan Beach area, Tyson 1806 (MO, US). Fort Amador, Tyson 2012

(MO). M&ddvn Lake, Witherspoon ir Witherspoon 8801 (MO), chiriqui: Burica Peninsula,

Busey 574 (MO), cocle: Penoneme, Contc 15 (MO). 20 mi S of Nata, Croat 9642 (MO).

Rio Penonome, Henricpiez 14 (MO). La Pintada, Leon 25 (MO). Aguadulce, Lezcano 26

(MO); Pittier 4987 (US), 4998 (F, GH, US), herrera: Pcse, Allen 797 (F, GH, MO, NY,

US). Rio Santa Maria, Burch et at 1187 (MO, UC). los santos: 5 mi S of Pocri, Croat

9739 (MO). Las Tablas, Dwyer 2529 (MO, US). Vic. of Tonosi, Stern et al. 1865 (MO,

US). PANAMA: Taboga Island, Allen 137 (GH, MO, US), 1290 (GH, MO, NY, US).

Trapeche Island, Allen 2624 (MO, US). Taboga Island, Celestius 47 (US). Rio Oharco-

Espiritu, Duke 5702 (MO). Isla de la Bayonetia, Dwyer 1752 (US). San Jose Island, Harlow

73 (GH, US). Pacora, Hertenlains 13 (MO). Taboga Island, Hitchcock 8068 (US). Vic.



1214 ANNALS OF THE MISSOUlU HOTANICAL CAUDEN IVol. G5

of Panama, Hitchcock SlOl (UC, US). San Jose Island, Jolinslon 162 (Gil, US), 187 (US),
1255 (US). Bella Vista, Mlip 4040 (NY). Taboga Island, KilUp 4157 (US). Bella Vista,

Killip 12011 (GH, NY, US). Chinian, Lewis ct al. 3328 (MO, UC). Taboga Island, Macbridc
ir Fmthersionc 2788 (F, GH, NY, US). Sim Jose Island, Miller 1895 (MO). Taboga Island,
Mori 6 Kallunki 4075 (MO); Pitticr 3G03 (US). Chepo, ntticr 4688 (NY). Mati'as Her-
nAndcz, Pitticr 6892 (US). Bella \^ista, Staudleu 25302 (US). Near Panama, Siandh-rj

26890 (US). Taboga Island, Standlcij 27017 (US), 27670 (US). Punta Paitilla, Slandlcy
30807 (US), 30809 (US); Sucre 123 (MO). Taboga Island, Tyson 6 Loflin 5150 (SCZ).
vKUAcuAs: Camino a Santa Fc, Cisncros 20 (MO). Puerto Mutis, Tyson 6028 (MO, SCZ).

United Statks. floiuda: Manatee (>)., Terra Ceia Island, Bcckner 794 (WIS).
Venk/ukla. anzoatecui: 21 km E of Piiitu, Davidse 5020 (MO), aragua: Maracay,

Cdrdcnas 456 (MO, NY). 19 km NW of Raneho Grande, Davidsr 3120 (ISC, MO). 2.5

km S of Cata, Davidse 3125 (ISC, MO). Vic. of Taiguaignai, I'erndndez 444 (MO, NY).
Maracay, Montaldo s.n. (MY). Ocumare dc la Costa, \Villianis 12182 (F, VEN), CAUAiioiio:

Punta Palniita, Bcnitez de Rojas 365 (MO, NY). Near El Palito, ntticr 7686 (GH, US, VEN).
Valencia to El Pai'to, Trupillo s,n. (MY). Isla del Burro, Varcschi 1905 (VEN). cojedks: Rio
Pao, Paraima, TrujiUo 5442 (NY), guarico: IG km SSW of Calabozo, Davidse 2944A (MO).
14 km N of Dos Caminos, Davidse 3012 (ISC, MO). 15 km SW of Tamaeo, Davidse 4220
(MO). San Juan de los Morros, Fernandez 1409 (MY), lara: Rio Turbido, Fenumdez 922
(MY). Alrededores dc Barqnisimeto, TrujiUo 7533 (MY), muianda: La Moka, E^^ers
13480 (US). 2 km NW (VEN). yaracuy:
Camino de Oroa, Currau 309M (VEN). /ulia: Cerca Mene Grande, Pitticr 10617 (GH,
NY, US, VEN).

121). Lasiacis ruscifolia (II.B.K.) ITitclic. var. velulina (Swallen) Davidse,

Ann. Mis.souri Bot. Card. 64: 375. 1978.

Lasiacis velutina Swallen, Ceiba 4: 288. 1955. type: Honduras, Mora/an, ^ieinit}- of El
Zamorano, road to San Antcniio, 17 Oct. U)51, Swallen 10S34 (US, holotype).

Perennial; culms cacspitose, 1-6 ni tall, erect at the base, arcliing or leaning

on vegetation; internodes 3-7 mm thick, lignified, liollow, glabrous or with a

line of puberulence; nodes glabrous; sheaths pilose or velutinous, tlie overlapping

margin and throat ciliate, the auricular hairs 2-3 mm long; collar pilose; ligule

0.2-0.6 (-1.0) mm long, ciliolate, inconspicuous; blades ovate to ovate-lanceolate,

2-7 (-9.5) cm long, 0.8-2.8 cm wide, the upper surface hispid to velutinous or

pilose, tlie lower surface softly long pilose, the base asynmietrical, the basal seg-

ment clasping the culm and ciliate, the apex acute to acuminate; panicles 4-13

cm long, the longest branch 2-7 cm long, the lower portion of the panicle in-

cluded in the sheath or exserted, the branches ascending or spreading somewhat,

pilose or pubescent, the pulvini usually pilose; spikelets subglobose, 3.5-4.0

nnn long, usually purple wIkmi immature; first glume 1

nerved; second glume 11-15-nerved; sterile floret with a staminate flower, the

anthers 2.4 mm long, the lemma 9-13-ncrved, the palea subequal the length of

the fertile floret; fertile floret 3.2-3.8 nnn long, 2.1-2.5 mm wide, the anthers

2.2-2.3 nnn long, white, the stigmas purple; caryopsis 2.2 nnn long, 1.7 mm
wide; chromosome number n = 18.

Ecology: Tills variety is found in brushy borders, nioist thickets, and among
trees of oak and oak-pine mountain forests from 700 to 1,300 m. Spikclet-bearing

plants have been collected from June through December.

DistriJ)ution\ L. rtiwifolia var. velulina has been found only in central Hon-
duras and northern Venezuela.

The distinctive pilose or velutinous pubescence, usually purple spikelets and

5-2
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relatively small, broad leaves cliaracterizc this taxon. In many respects, it seems

IfuJia var. ruscif

'folia var. ruscif

ccnce, more open inflorescences, and nsnally purple spikelets, it reseml)les the

pilose form of L. nigra. It does not seem unreasonable to speculate that this

variety represents a stabilized hybrid derivative between the two species. Such

a hypothesis is amenable to experimental verification, but this has not yet been

possible because of difficulty in growing L. nigra in the greenhouse.

I have tentatively assigned four Venezuelan specimens from the Distrito

Federal to this variety. Chase, as hidicatcd by her annotations, considered these

to be late branching forms of L. rmcifolia var. ruscifoJia. However, it is possible

that the small leaves of these plants rt^present genetically fixed characters as

they do in the Honduranian representatives of var. vclulina. Tlie similar inflores-

cences, purple spikelets, and pubescence (which is, however, less fully de\'cloped

in Fernandez 127) strengthens the resemblance to the Central American repre-

sentati\'es of var. velutina. Since both L. rmcifolia var. ruscifolia «nd L. nigra

occur in Venezuela, it is possible that these plants originated through inde-

pendent hybridization and stabilization.

Honduras, disthito central: Between Su\apa and Tegnci^'alpa, Molina ISU ( F, Gil,

US). EL PARAiso: Ca. 45 km E of Ti'i^nci^alpa, Frrytafi .9.n. (WIS). Rio Yeguare, Molina

4051 (F, GH, US). MORAZAX: Between San Antonio and El Zaniorano, Davidsc 6 Pohl 2162

(ISG, MO). Vic. of El Zaniorano, Frcytafi 3184 (WIS); Glassman 1732 (F, NY). Canetera

Suyapa Molina 12837 (US). 8 km dc Santa Rosa do Copan, Molina 12880 (US). Rio Rancho

Onemado, Molina 18631 ( F, GH, NY). Vic. of El Zaniorano, Fohl 12508 (ISC, MO).

ChaRiiitc, Rodriguez 384 (F). Rio Yeguare, llodi'mtcz 832 (F). El Pedegral, Rodriguez

895 (F)' Rio Yegnare, Standlei/ 1056 (F). Vic. of El Zamorano, Standlcy 1694 (F), 228,9

(F) Rio de la Orilla, Standlei, 24173 (F, GH, NY, UC, US). El Jicarifo, Standley 24863

(F). Rio Agna Amaiilla, Standlcy 26683 (F, GH, ISC, MO, US), 26686 (F, Gil). Santa

Incs, Williams ir Molina 10407 (F, GH, MO, NY). Rio Yegnare, Williams 16928 (F, GH,

ISC,' MO, WIS).
. , r

Venezuela, distrito federal: Fakla del Cerro de Pasaynaca, El Valle, Fernandez 5

(VEN), 127 (VEN). Hacienda Sosa, Tamayo 496 (VEN), 2010 (VEN).

13. Lasiacis scabrior Hitchc, Proc. Biol. Soc. \Vash. 40: 85. 1927. i-yi>e:

Guatemala, Alta Verapaz, Cubikiiiitz, an Waldrandern, hoch klimmcnd,

Feb. 1913, von Ttierckheini 4036 (US-725618, holotype; US-727020, isotype).

Perennial; culms cacspitose, erect or arching and clambering over vegetation,

1-6 m tall; internodes to 13 mm thick, hollow, lignified, papillose-pubescent or

puberulent especially at the apex or pubescence reduced to a line; nodes gla-

broiLs; sheaths commonly pubescent or villous with hairs to 2 mm long, sometimes

becoming glabrate, the overlapping margin and throat ciliate with hairs usually

2.0-3.5 mm long; collar glabroiLS or with a definite line of pubescence at its base;

hgule a conspicuous, usually dark brown, lacerate membrane (3.5-) 4.0-6.0 (-7.0)

mm long, glabrous or appressed pubescent on the back, one margin usually

prominently ciliolate with hairs to 3.0 mm long; blades elliptic-lanceolate to

hnear-lanceolate, (6-) 8-12 (-16) em long, 1.0-2.2 (-3.0) cm wide, the upper

surface scabrid and/or pubendent along the midrib, especially toward the base,

the lower surface usually densely puberulent, less commonly glabrate, the base

asymmetrical, the apex acuminate, the margin scabrid; panicles (l-)4-9 cm long.
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nearly sphcrica], the longest branch (l-)2-5 em long, spikclet density moderate,
the base of the pam'cle al\va>s hielnded in the nppcr sheatli, numerous inflores-

cences usually developed on the secondary branches, without a large terminal

infloresccMiee, the branches spreading to slightly reflexcd, usually pubescent or

densely pubernlent below, seabrid above, the pubim" puberulent to pubescent,
the pedicels widely divergent at maturity; spikelets (3.-5-) 3.7-4.1 (-4.5) mm
long, obovoid; first glume ( I.2-)1.7-2.()(-2.S) mm long, 7-11-nerved; second
glume 9-13-ner\'ed; sterile floret without a flower or with the rudiments of a
staininate flower, the lemma ll-13-ntM\'ed, the palea % to subequal the length
of the fertile floret; fertile floret 3..5-3.6 mm long, l.(S-2.() mm wide, dark brown,
with a depression on die dorsal surface, the anthers ca. 2 mm long, white, the

stigmas white; caryopsis 2.1-1.3 mm long, 1.4-1.6 mm wide.

Ecoh'^ij: Tjisiacis scahrior is a plant most frequently found in clearings,

along trails, and margins of wet forests, ll is a grass of low to middle elevations,

0-1,100 m. The majority of spikelet-bearing plants in Central America have been
collected from January to the middle of April. In the southern part of the range,

they ha\e ])een primarily collected later in the year.

Dislrihufion: Lushicis scahrior is known from Oaxaca and \'eracruz, Mexico
south through Central America, to Colombia, Ecuador, and Peru.

Losiacis scahrior is a distinctive species, luost easily recogm'zed by its long
ligules and many small, nearly spherical Inflorescences that are always included
in the upper .sheaths. The ligule is the longest of all the erect, woody .species

and well surpasses those of L. lignlata. The inflorescence character is very
distinctive. Inflorescences in all other species may occasionally be included in

the sheaths, but then it is probably caused by environmental conditions. In

L. scahrior, it is genetically fixed. Lasiacis standJcyi also has very long ligules

similar in appearance to those of T.. scahrior. However, L. scahrior has laree in-

florescences well exserted from the sheaths. The two .species have similar leaf

morpholog)', culm pubescence, and, as already noted, ligules. On this l)asis,

I beli(«\'e these two species to be related. They probably form the closest link

between the creeping and erect species of any Lasiacis species pair. Among
the erect species, the affim'ty of L. scahrior probably lies with L. li<iuhta.

Common name: British llonduras: El Cavo, reed, Gentle ,9023.

Belize, cayo: 47 mi sect IlHnimin^'l)in1 Ilwy., Gentle 9023 (V, 1], UC, US), toledo:
Monkey River, Gentle 4398 (US). Edwards Rd. bevond Columbia, Gentle 6366 (F TT
NY, UC).

V
. .'.

Coi.n\rTiiA. AN-rroQuiA: Corca \'illa Artca^'a, Soto ir Burkley 1SC541 (COL), caqueta:
Florencia, Perez 673 (COL, US), ciioco: Hydro Camp 8, Vukc 15311 (MO). II>dr() Camp
G, Di,J;e 15342 (^fO). Rahia Solano, KilJip 6 Gareia 33554 (COL, US), 33594 (COL US).
valle: Rio DiKua, Ctiatreeasas 13674 (F, CIT, MO).

Costa Rica, alajuela; 8 km NE of Villa Q'^'sada, Molina et al 17294 (US). 2 km W
of La Marina. Molina el al. 17385 (F, NY). 6-8 km S of Villa Qucsada, Molina et al. 17480
(F, UC, WIS), cahtago: ^^ic. of Turrialba, Godfrey 66178 (US). Vic. of Pc]i\allc, Stamlley
h- Valerio 47117 (US), cuanacaste: N of Tilaran, Stamlley 6- Valerio 45897 (US).
heredia: .3 km SE of Puerto Viojo, Opler 1644 (MO). Sarapiqui, BroUey 7465 (M, US).
EiMox: La Lola, Carlson 3277 (F). 6 km W of Ciiapiles, Pohl 6 Calderon 10019 (ISC).
Vic. of Cuapile.s, SUmdley 37178 (F). Rio Yuniui'm, Tondiiz 8527 (CH, M, l^S). punta-

nas: Palmar Sur de Osa, Allen 5870 (ISC). 5 km W
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8S12 (MO). 1 mi SW of Cafias Gordas, Ciuat 22274 (MO). Las Cnices, Croat 44109 (MO).

Rio Agua Buena, Licsncr 19S8 (MO). Near San \'ito de Java, PohJ ir Davidse 10791 (ISC).

3 km NE of Quepos, Polil & DavUlse 11692 (ISC). Between Golfo Dulce and Rio Terraba,

Sktitch 5391 (ISC, US), san jo.se: Vic. of San Isidro del General, Molina et al. 18111 (F).

Pitticr 3365 (US); Shitch 2155 (GH, MO, NY, US), 3871 (Gil, NY, US). nioviNCE un-

known-: Rodeo de Paca, Pittier 3245 (US). Shirones, Tonduz 9213 (US). Tsaki, Tonduz

9492 (F, US).
Ecuador, ciumdorazo: Naranjapata, Schimpff 526 (A, F, MO), esmkhaliias: Gua-

dual, SoUs 12433 (F). guayas: 3 km W of Bncy, Hitchcock 20438 (US), 20523 (US), loja:

Santiago to Zamora, Camp U19 (NY, US), manaiu: Haiight 2973 (UC, US), nai-o: Cerro

Antisana, Gruhh et al 1521 (US). pic:iiincha: Vic. of Santo Donn'ngo de los Colorados,

Cazalct ^ Pennington 5125 (NY, UC, US); Fagerlind Ir Wihon 1594 (MO); So//.v 13889

(US). »

El Salvador, ahuaciiapan: Sierra de Apancca, Standlcy 20109 (GH).

Guatemala, alta verapaz: 6 km NWW of Sebol, Contreras 4270 (US). 2.5 mi W of

Culnlqiiitz, Stcyermark 44350 (F). huehuctenanco: Vic. of Ixcan, Steycniiaik s:n. (F).

peten: Trail to Tenosiqne, Contreras 3327 ( US )

.

Honduras, atlantida: 28 km NE of El Progrcso, Davidse h- Pohl 2173 (ISC, MO).

olancho: Rio Wampu, Nt'/.son & Clewell 0699 ( MO ).

Mexico, ciiiapas: Rio Usmnacinta, BrccdJovc 33955 (MO). Rio Ixcan, Brcedlove ir

McCliniock 34090 (MO), oaxaca: Tolosito, Williams 9572 (F, US). ^'ERACRU-z: TTidalgo-

titlan, Avcndano 6- Avcndano 13 (MO); Dorantes 2703 (MO). Coatzacoalcos River, Williams

8615 (F, US), S960 (F,US).
NiCAHAc;uA. cranada: Volcan Mombatlio, Baker 2454 (MO, UC, US), ni'o san juan:

20 km NE of El Castillo, Ncill 6- Vincelli 3573 (MO), zelaya: 1 mi N of Ocongwa.s,

EngJesing 194 ( F, MO, US). Colonia La Esperanza, Vincelli 140 (MO). Colonia Manantiales,

Vincelli 231 ( MO ) . S of Cerro Bacan, Vincelli 31 7 .A ( MO )

.

Panama, canal zone: 12 mi from Gamboa Gate, Croat 6- Sharp 13950 (MO), chiriqui:

Burica Peninsula, Croat 22169 (MO). 1 mi E of Canas Gordas, Liesner 267A (MO). c;ocle:

El Valle de Anton, Allen 1641 (F, GH, MO, NY), 2061 (F, GH, MO, NY). Vic. of La Mesa,

Allen 2376 (US). Cerro Pilon, Dwyer et al. 4549 (MO). Above El Valle, Gentry 6897 (MO).

44 km N of Penome, Hammel 1672 (MO). 16.7 km N of Llano Grande, Ilammcl 1872 (MO).

colon: Vic. of Rio Indio, Croat 33667 (MO), dariex: Agna Fria, Dtike 10098 (MO).

Mannera to mouth of Rio Cnasi, Kirkhride l~ Brislan 1553 (MO, NY). Vic. of Campamcnto

Bncna Vista, Stern et al. 851 (GH, MO), 920 (GH, MO), los .santos: Azuero Peninsula,

Croat 34474 (MO). II mi N of Tonosi, Tyson el al. 2977 (MO), panama: Cerro .Azul, Cal-

deron 2091 (US). Cerro Jefe, Duke 9442 (MO); Dwyer et al 3511 (MO), 3514 (MO); Dicyer

8479 (MO); Gentry I- Dwyer 3511 (MO). Cerro Campana, Ehinger 340 (MO, US). San

Jose Island, Johnston 548 (GH, MO, US). Rd. from El Llano to Carti-Tupile, Kennedy <b

Dressier 2953 (MO). 5 nn' SW of Cerro Br(>wster, Eewis et al 3376 (COL, MO, UC). Cerro

Campana, Porter et al. 4271 (MO). Cerro Jefe, Tyson el al. 3327 (MO). Cerro Campana,

Wilhur & Weaver 11289 (MO), veraguas: NW of Santa Fe, Mori ^Lr Kalhmki 4881 (MO).

6-7 km N of Santa Fc, Ncc 9778 ( MO )

.

Peru, huanuco: Vic. of Tingo Maria, Mafhias I- Taylor 3463 (US), la mar: Dept.

Ayacncho Dudley 10025 (MO), loreto: Incluia. Souhip 3022 (F, US), sax martin:

Q i..>, ..K^,L Cor, Ar.fr.r.,-r. n^'Khntn 3^5 (F GTT \TO. NY. UC. WIS).

14. Lasiacis sloanei (Griseb.) ITitchc, Bot. Caz. (Crawfordsville) 57: 302.

1911.

Paniciim latifolium Ilamilt., Prodr. Pi. Ind. Occ. 10. 1825, non P. latifolium L. 1753.

Antilles, (ex. spec. Ilort. Paris) Dcsvanx herbarium (P).

TYl

TYPEP. sloanei Griseb., Fl. Brit. W. Ind. 551. 1864.

Broken (horn?), Nov. 1843, Ptirdie s.n. ( K, lectotype).

P. divaricatnm Presl ex Griseb., Fl. Brit. W. Ind. 551. 1864, non P. divaricatum L., 1759,

cited as a syncmym of P. sloanei by Griscbach ( 1864).

Perennial; culms caespitose, erect, clambering, or climbing, 1-6 m long;

internodes hollow, 4-10 mm thick in mature culms, the young leafy internodes

usually with a line of puberulcnce, otherwise glabrous; nodes glabrous; sheaths
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glabrous, ciliatc on the upper luargiii ami tlie tlnoal, the auricular hairs 1.5-3.0

mm long; collar often extended somewhat, (orining a pseudopetiole to 3 mm long,

usually densely puberulent or short-hispid with hairs to 1.5 mm long; ligulc

membranous, ().5-0.S(-1.0) mm long, ciliolate with hairs 0.3-0.6 mm long,

occasionally ciliate with hairs to 1.5 mm long, the back of the ligulc puberulent,
rarely glabrous; blades S-16(-18) cm long, (1.3-) 1.7-4.0(^.5) cm wide, ovate
to oxate-lanceolate or lanceolate, the upper surface puberulent or scabrous at

the base of the midrib or often nearly the entire length of the midrib, otherwise
shiny and glabrous, the lower surface glabrous, the base asymmetrical, the apex
usually abruptly acuminate, the margin scabri(*; panicles 6-34 cm long, open
W'idi relati\ely few, short-pedicclled spikelets appressed to the inflorescence

branches, the longest branch 2-15 cm long, the main branches spreading, the

upper branches ascending to spreading, scabrid, the lower pulvini sometimes
puberulent, otherwise glabrous; spikelets (4.0-)4.3-4.S(-5.3) mm long; first

glume ( 1.5- ) 1.7-2.4 (-2.6) mm long, 7-9-nerved; second glume 9-13-nerved;
sterile floret with or without a staminate flower, the anthers 1..5-2.0 mm long,

occasionally only rudimentary, the lemma 9-13-ncr\'ed, palea % to nearly as

long as the fertile floret; fertile floret 3.<S-4.3 nun long, 2.2-2.6 nnn wide, the

anthers 1.8-2.2 mm long, white, the stigmas white; car)()psis 2.3-2.6 mm long,

1.8-2.0 mm wide, whiti.sh; chromosome number n = 18.

EcoJopi: Lasiacis sJoanci is primarily a species of moist, forest edgi>s. It may
also be found in recently deforested areas, sluubby secondary growth, and
thickets along roadsides and fence rows. Tt usually occurs at low elevations.

All but one record, from Tamaulipas, Mexico, are from below 1,000 m. In
southern Tamaulipas, it has apparently been collected up to 1,450 m. Spikelet-

bearing plants have mostly been collected from July to March, although a few
.specimens have been collected in the inter^'ening months as well.

DislrihuCwn: Lasiacis shmnei extends from southern Tamaulipas, Mexico,
south throughout Central America. I have seen no specimens from Panama
and El Sah'ador, although the species probably occurs in both countries. Tn

South AmiTica, this species is known from Colombia, Venezuela, and from only
one collection from Ecuador. In the West Indies, it occurs on the major i.slands

of the Creatcr Antilles, Cuba, Jamaica, and Ilispaniola, as well as the smaller
islands of Antigua in the Leeward Islands.

Panicum shanei was described by Crisebach on the basis of two collections

(Piirdic and WtiJlschhc<ie} 872) from Jamaica. A lectotype has never been
chosen. Consecpiently, T ha\T selected the Purdie specimen at Kew as the lecto-

t>'pe. I ha\e also seen a specimen of the Wtilhchhcg^d syntype from COET, and
this is also referable to L. slocinci.

Althou-di Hitchcock (1920) stated that Crisebach based Panicum sloanei

on Sloane's plate (\^)y. Jam. 1: tah. 71, fig. 3. 1707) as well as the two afore-

mentioned collections, it is more probable that Crisebach based the description

on the specimens only and that he considered the specimen figured in Sloane's

plate to be conspecific with P. sloanei. This interpretation was made by Dr.

St(>arn (pers. comm.) of the British Museum and is almost certainly correct since
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Giisebach in the Introduction to his Flora stated that he drew up his descriptions

from actual specimens and "it is but rarely that I have copied from others."

Both the Purdie and the Wullschlaegel specimens have glabrous uj)per and lower

blade surfaces, and Griscbach (1864) described P. sloanei as having glabrous

leaves. Moreover, Dr. Launert, agrostologist at the British Museum, reports

(pers. connn.) that the Sloane spc-cimen (Herb. Sloane 2 fol. 36), upon wliich

tlie Sloane plate is based, has both surfaces covered with a fine pubescence.

Tliis is further evidence that this specimen was not uiied by Grisebaeh in

drawing up the description of P. sloanei. Dandy (1958) also noted that Grisc-

bach had apparently not used the Sloane Herbarium in writing the Flora of the

British West Indies. No pubescence is illustrated in the Sloane plate. This

suggests that Griscbach examined onl)' die plate and on this basis identified the

specimen as F. sloanei. The plate also shows that tlie specimen has small spikclets

and a much branched inflorescence wiUi widely spreading pedicels. All these

characteristics suggest that the specimen upon which tlie plate is based is not

L. sloanei, as Hitchcock (1908) suggested, but rather L. sorgJwidea. It is clear,

therefore, that Sloane's plate and specimen do not have any value in typitication

of the name P. sloanei, even though the specific epithet suggests a connection

between Sloane's plate and the taxon L. sloanei.

Quite a different interpretation has been made by Baum (1967) in his

discussion of the application of the name Panicuni latifoliiun L. Baum desig-

nated Sloan's specimen (BM) upon which Sloanes's plate was based as the

holotype for P. sloamL According to Baum: "The other syntype [i.e. for P.

1 1. p. 114, t. 71. f. 3, which was identified

sloane 1864) seems to have

'1

Sloane's clement." I have already noted that Griscbach almost certainly based

dismiss Baum's typification of ?. sloanei.

J

latif

followed Hitchcock & Chase (1917) in assigning this binomial to synonymy under

Lasiacis sloanei. whicl

Lasiaeis sloanei is characterized by glabrous sheaths and blades that are

broad, shiny, and glabrous except for a line of pubemlence or scabridity along

the midrib on the upper surface. This species also has a collar that is densely

puberulent or liispid, and the inflorescence is sparsely flowered with large spike-

lets born on short pedicels appressed to the panicle branches. The pubescence

pattern of the leaf is very constant and is one of the least varial^le of all Lasiacis

species. It serves as an excellent vegetative identification characteristic.

Lasiacis sloanei is most closely related to L. divaricata. Lasiacis divaricata

has shorter and narrower leaves that typically lack the characteristic pubescence

pattern of L. sloanei, smaller spikclets, smaller panicle branches that become

conspicuously reflexed at maturity, pedicels that diverge widely from the panicle

branches, and vigorous young culms that grow in a zigzag pattern when

branching.

Occasional specimens of L. divaricata may dupHcate the leaf pubescence
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pattern of L. sloanei, but these ean be distinguished by the other eharaeters.

Also, profusely branched plants of L. sluanci may rarely approach L. divaricala

ill leaf size but may be correctly identified by the other diagnostic characters.

ANTit;UA: NE of Dark \'allcy, Box 119 (US).
BixiZE. BELIZE: Gracic Rock, Croat 23U12 (MO), cayo: 41 mi H.miiiiingl^ird Ilwy.,

Crntia 8U80 (F, IJ, NY, UC, US). El Cayo, LundcU 6433 (!', Cll, NY, US). Ca. 1 .ni S ot
Iliiiniuiiigbirrl Ilwy., Spellman ir Ncwaj 1061 (MO). Ca. 1 mi S of Belmopan, SpcUman 6
Ncwey 1888 (MO), oii^wck walk: Honey Camp, Gentle 555 (Gil, MO, NY, L'S). Toledo:
Ccio, Gentle 6966 (US).

CoLOMiuA. cundinamauca: LdVvgd, Guieia-Baniga 10638 (US), macdalena: Parque
Nacional Tajrona, Kiikbridc 2496 (MO). Don Amo, Santa Marta, Smith 2145 (F, CII, MO,
NY, P, US, WIS), aieta; Rio Cucjar, Smith isr Idiobo 1534 (COL, Gil, ISC, MO, NY).

Costa Rica, cahtago: Tunialba, I'ittier 9056 (US); Puhl 6 Caldcwn 10300 (ISC);
Tondnz 8319 (M, US), cuanacaste; 30 km N of Canas, Pohl 12637 (US).

CuDA. CAMAGiJEY: Palo Seco, Kknian 15319 (US), hauaxa: Loma Fspcn'i, Ekman 653
(K). Camoa Hills, Leon 766 (US). Sierra de Anafe, Leon 1967 (Gil). Near Coji'mar,
Leon 1973 (US). Jamaica, Leon 2603 (Gil), 13657 (Gil). Sierra tie Ai.afe, Leon 16670
(Gil), las villas: Vic. of Cienfuegos, Bwes s.n. (GH, NY), Combs 55 (F, Gil, ISC,
K, MO, NY, P). Vic. of Soledad, Howard 6250 (GH, NY, US). Amaro, Leon ir

Loustalut 9444 (NY). Vic. of Cienfuegos, Jack 5187 (F, CH, NY); Linder s.n. (CM I).

MANTAxzAS: Vic. of Mantanzas, Britton et ul. 115 (F, NY); Brilton 6 \V'//,s();i 121 (NY)
393 (NY); Britton et al. 586 (NY). Boca de Canasi, Leon 13171 (GH, US). Vic. of
Mantanzas, iiugr/ 868 (NY), oiuente: Ma>ari Arriba, Ekman 15851 (US). Ubcro River,
Taylor 328 (NY), itnah del nio: Loma San Gal)riel, Ekman 10557 (NY). E of Mariel,
Ekman 12853 (F, NY, US). Sierra Mendoza, Ekman 13657 (C;H). La Giiira, Leon 4563 (GH,
US). Sierra de los Organos, Morton 4441 (US). Sierra Mendoza, Shafer 11147 (NY US).
Sierra de Anafc, \V'/7iON 11421 (NY, US).

DoNUMCAX Refuhlic. EL SEiBo: La Romana, Ekman 1112094 (GH, K, NY, US), san
PEUiio DE AiACOKis: 23 km W of San Pedro de Marcoris, Howard ir Howard 9508 (GH,
NY, US).

Ecuador. Recreo, Eggers 15553 (F).
Gu.vTEMALA. petex: Uaxaclum, Bartletl 12129 (ISC, US), 12199 (US). Dos Lagnnas,

Contreras 1518 (IJ, US), 1689 (US). Uaxaetnm, Conlrcras 3641 (US). Tikal, Conlreras
3683 (US), 3746 (US), 3911 (US); Lwulell 15785 (IJ, US), 16146 (US), 17150 (IJ, US).
Lake Pelen Itza, Liindell 17239 (US). Tikal, Molina 15818 (US). yuETZALTENAxco:
Colomba, Skuteh 1345 (GH, US).

Haiti, coxave islaxd: Anse Galette, Leonard 3105 (GH, IJ, NY, US), 3240 (F, GH,
NY, US). Vic. Etroite, Leonard 3290 ( F, GH, IJ, NY, US). \'ie. of Pikmi, Leonard 5121
(NY, US), l'ahhomtk: Vic. of Emmery, Leonard 9466 (MO, US), l'ouest: Port-an-
Prince, Ekman 2190 (GH, IJ, US). Petionville, Leonard 4883 (IJ, NY, US), 5024 (GH, IJ,

US), 5054 (GH, IJ, US). Nuno ouest: Haul Pilxm, Ekman 4438 (GH, US). St. Louis dti

Nord, Leonard 6 Leonard 14292 (GH, NY), sud: Grand Rixiere de Jeremie, Bartletl 17498
(US). Between Anse d'Hainautt and Dame Marie, Barllett 17519 (US).

HoNDUHAs. Swan Islands, Nelson 13 (GH). comayaoua: Comayagua, Hernandez 5279
(MO), copan; 4 mi E of Copau Ruins, Molina 30776 (MO), cohtes: Rio Piedras, Molina
3541 (F, GH, MO, US). 5 km de San Pedro Sola, Molina 3814 (F, GH, MO, I'S). yoro:
19 km SE of Rio ^'iejo, Davidse i^ Pohl 2200 (ISC, MO).

Jamaica, clarexdox: Round Hill, Proetor 9 ISO (IJ). iiaxoner: Green Island,
Britton ir Holliek 2128 (NY). Portland: 6 mi W of St. Margaret's Bay, Wright 118 (F,
NY). ST. AXDUEw: Gordon Town, Barry s.n. (IJ). Vie. of Kingston, Britton 2996 (NY).
Below Chester\ale, Daiidse h Proctor 3249 (ISC, MO). Robertsfield, Harris U376 (NY).
Gordon Town to Flamstead, Harris 11454 (F, GH, IJ, K, MO, NY, P, US). Bryan's Hill,

Harris 11531 (F, NY, US). Constant Spring, Hiteheoek A.G.N.I1.590 (GH, MO, NY, P, US).
Bog Walk, Hiteheoek s.n. (MO); Maxon 10502 (NY, VS). Gordon Town, Patrick 187 (IJ).
ST. AXN: 14 mi S of Oeho Rios, Davidse ir Conroy 3273 (ISC, MO), st. catmkrine: BetAveen
Bog Walk and Spanish Town, Hiteheoek A.G.N.H.591 ( F, GH, K, MO, NY, P, US). Ewarton
to Linstead, Hiteheoek 9413 (US). Near Lluidas Yah, Htinnewell 15226 (IJ). Linstead,
Hunneicell 19752 (IJ). st. eltzaretii: Ipswich to Black River, Hiteheoek 9606 (US). S of
Gutters, Howard 6 Proctor 13818 (Cll, IJ). sr. james: Near Montego Bav, Ma.xon 6-

Killip 1673 (F, GH, NY, US); Ridley 35 (US), sr. thomas: 2.4 mi SE of Cedar Valley,
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Daviche h Conivy 3264 (ISC, MO), trelawxy: Near Troy, Harris 12614 (GH, K, MO,
NY, US ) ; Hitchcock 9801 ( US )

.

xMexico. campeche: Tuxpena, Lundcll 904 (F, Gil, MEXU, MO, US), chiapas:

50 km SW of Palenque, Beetle M-3906 (MO). 6-1
(xMO). N of(MO). 3 km W

ChapulhiKican, Moore 1328 (Gil, UC, US), oaxaca: 5 km S of Tuxtcpec, Conrad ir Conrad

3253 (MO). 8 mi NE of Vallc Nacional, Davidse <b Davidse 9732 (MO). Tu.xtcpcc,

Miranda 4233 (MEXU). NE of Cliiltcpec, Santos 3834 (NY, US), quintaxa roo: Tancah,

Swallen 2807 (US), 2817 (US), san luis potosi: Tamazmicliale, Fischer 37129 (Gil, MO,
NY, US); Kcnoijcr s.n. (MO); Leavenworth 6 Leavenworth 1945 (MO, US); Lundcll b-

Lundell 7125 (MEXU, NY, US). Tamasopo, Pennell 18012 (Gil, US); Pringlc 3403 (US).

48 km W of Vallcs, Roe et al. 203 (WIS). 52 km W of Valles, Roe c-t al. 2236 (WIS).

Narango-Salta de Agua, Sohns 1395 (US), 1406 (US), ta^maulipas : Santa Maria do

Nogales, Martinez I- Luyando ¥2102 (US). 18 km NW of Ocampo, Stanford et al. 1061

(GH, MO, NY, UC, US), veuacruz: Sapoapan de Cabanas, Bravo 250 (MEXU). Papanlla,

Rzedowski 23370 (MEXU, WIS), yucatan: Chichcn Itza, Beetle 885 (ISC); Swallen 2415

(US). Tizimin, Swallen 2519 (US). Peto, Swallen 2692 (US), 2714 (MEXU, US),

2719 (US).
Nicaragua, carazo: Jinotepe, Hitchcock 8673 (US), 8700 (US), chon tales: 12 km

E of Villa tiomoza, Davidse ir Fold 2388 (ISC, MO), ataxacua: Sierra de Managna,

Gamier 1531 (US).
Venezuela, aragua: 16.3 km NW of Rancho Grande, Davidse 3116 (ISC, MO).

bolivar: El Pao Viejo, Davidse et al 4969 (MO). E of Miamo, Stetjerniark 88189 (NY,

VEN, US). oisTRiTO federal: Sosa, Tamaijo 563 (VEN). lara: Near Barqiiisimcto, Saer

280 (NY, P, \'EN, US). xiERmA: Rd. to Mijagual, Tillett -^ Honig 738-549 (MO).

15u. Lasiacis sorghoidea (Dcsv.) Ilitclic. & Clia.se var. sorghoidea, Contr.

U.S. Natl. Herb. 18: 338. 1917.

Paniciim lanattim Swartz, Prodr. Veg. Ind. Oec. 24. 1 788, non P. lanatiini Ruttb., 1776. type:

Jamaiea, Stvartz s.n. ( S, holotype, fragment US, pliott)grapli US).

P. glutinosuni Lam., Tabl. Encycl. 1: 74, tab. 43, fig. 3. 1791, non P. gtutinosiim Swartz, 1788.

type: "Amer. Merid. Insula Franciae," (P, not scon).

P. sorghoidenm Dcsv. in Ilamilt., Prodr. Pi. Ind. Oce. 10. 1825. type: Porto Rico, Dcsvaux

Herbarium No. 24 (P, holotype).

P. orinocense Willd. ex Spreiig., Syst. Veg. 1: 316. 1825, pro s>n. type: Venezuela, Orinoco,

Htindwldt, Willdenow Herbarium (B, not seen).

P. arhorescens Sieb. ex Triu., Gram. Pan. 208. 1826, "arborscenti.s," pro syn., non P. arhores-

cens L., 1753. type: Martinique, Sieher 267 (GOET, P).

P. divaricatiim L. var. latifoliiim Sehlecht. & Cham., Linnaea 6: 33. 1831. type: not

indicated, but Mexico, Schiede Ir Deppe s.n. (MO) is L. sorghoidea \ar. sorgjioidca;

also cites "P. orinocense Hb. W. 18766, fol. 2.3 [B, not .seen], P. maculatum Rcbl). in

Weigelt pi. Snrin. exs. [not seen], P. fnscnm Sieb. fl. .Mart. exs. n. 29 [CiOET, MO,
P, US], P. airoides Sieb. Agrost. no. 120 (e nova Holandia?!)" [P], the latter two col-

lections are L. sorghoidea var. sorghoidea.

P. niaeiilatuni Reichb. ex Sehlecht. & Cham., Linnaea 6: 33. 1831, pro .syn., non P. uiacidaltnn

Aubl., 1775.

P. ugglutinans Kunth, Enuui. Pi. 1: 120. 1833, based on P. glutinosuni Lam.

P. divaricatum L. var. lanattim Sehlecht. & C^Iiam., Linnaea 6: 33. 1831. type: Jamaiea,

Willdenow Herbarium 18760 ( B, not seen).

P. fuscurn Sieb. ex Presl, Abh. Bohm. Ges. Wiss. 3: 550. 1845, pro s>n. type: Martinique,

Flora Martin, no. 29, Sieher (GOET, lectotypc, chosen by Hitchcock, 1920; MO, P, US,

isolectotypes).

P. praegnans Steud., Pi. Glum. 1: 74. 1854. type: Mexico, Oaxaca, Buchingcr s.u. (P,

lectot>'pc, chosen by Hitehcock, 1920, fragment US, photograph US).

P. lanatuni Swartz var. sorghoideuui (Desv. ) Griseb., Fl. Brit. W. Ind. 551. 1864.

P. fuscwn Sieb. ex Griseb., Fl. Brit. W. Ind. 5.52. 1864, pro sjn.

P. martinicense Griseb., Fl. Brit. W. Ind. 552. 1864, based on P. fuscurn Sieb. ex Pre.sl. 1845.

P. guaraniticuni Speg., Analcs Soc. Ci. Argent. 16: 107. 1883. type: Argentina, Misiones,

Posadas, March 1883, von Gulich s.n. (LPS, holotype, not seen).

P. divaricatum var. agglutinaus (Kmith) Hack, ex Sodiro, Anales Univ. Centr. Ecuador

1889: 5. 1889.
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P. stvartzianum Ilitchc, Coiitr, U.S. Natl. Ilcib. 12: I-IO. 1908, based on P. lamitwu Swartz.
Lii^siacis :iwanziaua (llilchc.) llitclic, Bol. Gaz. (Crawfordsvillr) 51: 302. 1911.
L. gmivanUicum (Spcg.) Parodi, Notas Mus. La Plata, Bot. 8: 95. 1943.
L. acuminata Swallcn, Mem. New York Bot. Card. 9: 267. 1957. tvi'E: Venezuela, Territorio

Ainazorias, Great Rapids of the Orinoeo, Isia Carestia at Saltos Carestia y Galio, 5 km
north of Sanariapo, 100-200 ni, ereet to 2 ni, 11 Nov. 1953, Mam'ire, Wurdach 6- Bunting
3G171 (US, hololype; NY, isotype).

PcTcnnial; cidms caesx3itosc% 1-10 m long, erect at the base, often vigorous,

arching and leaning on surronncling vegetation; internodcs lignified, 5-15 mm
thick, hoHow, glabrous, papinosc-pnl)(\scent or iMi1)escence reduced to a single

line; nodes glaln'ous; slieatb often papillose-pubescent especially toward the

aiKw, with hairs commonly 1.5-3.5 mm long, also puberulent or pubescent, rarely

glabrate, tlie overlapping margin and throat ciliate, commonly with cilia 2-3

mm long, the aiuicular hairs usually 2.5-3.5 nun long; collar densely hispid or

pilose, occasionally the hairs less prominent; ligule usually inconspicuous (0.3-)

0.5-1.5(-2.6) mm long, usually ciliatc with hairs 0.5-1.0(-1.5) nnn long; blades

cOliptic-lanceolate, lanceolate, or linear-lanceolate, rarely ovate-lanceolate, (6-)

9-19(-23) cm long, (0.6-)L2-,3.4(-4.6) cm wide, tlie upper surface usually

puberulent, rarely more heavily pubescent, the lower surface usually velutinous,

less connnonly puberulent, the base often asymmetrical and often ciliatc, the

margin scabrid, the apex acuminate; panicle usually h^rge and prominent,

(5-)9-25(-35) cm long, the branches usually ascending, spreading at maturity,

usually scabrous and/or puberulent or pubescent, the puKini glabrous to

pubescent; spikelets obovate to elliptic, usually purple when immature, (3.0-)

3.4^.1(-4.3) mm long; first glume (1.2-)1..5-2.1(-2.7) mm long, 7-11-ncrvcd;

second glume 9-13-nerved; sterile floret without or with a staminate flower,

the anthers 1.7-2.0 mm long, the lemma 9-11 nerved, the palea V2 to equal the

length of die fertile floret; fertile floret 2.9-3.8 mm long, 1.7-2.3 nnn wide, dark

brown, indented on the dorsal surface of the lemma, the anthers 1.9-2.3 mm lomi;

car)'opsi.s l.(S-2.3 mm long, 1.6-l.S mm wide; cliroinosomc iimiihcr n = 18.

Ecologi/: Lasiacis sor^ijioidca var. sor<^hoidca is most commonly found along

forest edges, brushy slopes, roadsides, hedgerows, and similar secondary com-
munities. Plants ha\e most commonly been collected at elevations below 1,()()()

m, but occasionally collections have been made up to 1,800 m. Inflorescence

production, especially in Central America and the West Indies, starts later

(October) than in most species in the genus. Spikelet-bearing plants have usu-

ally been collected from October through May.

Distrihulion: This is the most common and widely distributed species in

the genus. It extends from Oaxaea and Wraeru/, through Central and South

Ji'i do Snl

in Brazil, and in the West Indies throughout the Greater and Lesser Antilles.

See Excluded Species and Names for a discussion of L. maculafa.

This variety is distinguished by its large, relatixely long and narrow blades,

pubescent sheaths, short ligules, larg(^, rather (^pen spreading inflorescences,

usually purple spikelets, and fertile llorcts hidenlcd on the dorsal surface. The
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plants are coarse, large, and usually have large culms which can support them-

selves in an upright position more easily than in any other species.

As in the majority of Lasiacis species, pubescence is quite variable; however,

one pattern predominates throughout the range of this variety. In this type,

the sheaths are papillose-hispid, the collar is densely hispid, the lower blade

surface is velutinous, and the upper blade surface is puberulent to hispidulous.

Beginning in the West Indies and becoming more prevalent in northwestern

South America, the pubescence, especially of the sheaths, becomes less prom-

inent, and plants with puberulent sheaths and blades may be found. In other

respects, these plants confirm to L. sorgJwidea var. sorghoidea. I have also noted

that in Venezuela, L. sorghoidea tends to have narrower leaves than in most

areas. Those from the Territorio Amazonas have been described as a separate

species, L. acuminata, by Swallen (1957). These plants have more open inflores-

censes, and it is possible that they should eventually be recogniz(^d as a separate

variety. The relationship of var. sorgJwidea with L. ruscifoUa var. ruscifolia is

taken up under that variety.

Many plants from Peru, Ecuador, and western Brazil tend to have longer

ligules (1.5-2.6 mm) than plants from the northern part of the range. These

plants can generally be distinguished from L. liguhta by their larger blades.

larger inflorescences with erect to spreading, but not reflcxed, branches, and

usually heavier pubescence. They may be stabilized hybrid derivatives from

hybridization between these species.

Most of the specimens from Paraguay and Argentina have somewhat denser

inflorescences than those from the northern parts of the range. It was largely

on this basis that Parodi assigned these to L. guaranitica. In other ways, these

plants resemble L. sorghoidea. Consequently, I have not recognized L. guarani-

tica.

Hitchcock took a much broader view of this variety and included L. nigra,

a separate species in this treatment.

Common names: British Honduras: Stann Creek, wild rice. Gentle 1910; El

Cayo, rat rice, Gentle 2196. Costa Bica: San Jose, cafiuela, ]imenez 3717.

Ecuador: tundilla, SoUs 5216. Argentina: Misioncs, picauilla, Montes 2232;

tacuapi, Montes 2198.

Abgentina. chaco: Fontana, Mer/rr 3S(3I (F, GH). corrientes: 4 1cm E de Paso de la

Patria Arbo et aJ. 745 (MO). Fstancia Santa Teresa, Petersen 1717 (Gil, MO, NY, US).

Itati Schinini & Mroginski 4515 (MO). Kic6u Ombu Cliico, Schinini et al 11258 (MO).

Rio Parana y Ayo. San Juan, Scliinini ir Quarin 11540 (MO). El Pcrichon, Qiiar'm 3388

(MO). FORMOSA: Laishi, jvrficusen 2875 (GIT, MO, NY, US). 28 km al NW de Piian6,

Krapovickas et al. 19544 (MO). Puesto Porteilo, Morel 2479 (US). 2 km N de Pueslo

Portefio Morel 2505 (US). Rnta 86 al Norte, Morel 5783 (US). Costa Alegre, Morel 7088

(US). Pilag6, Morel 7415 (US). 2 km NE of Snerte Aiigelito, Morel 7897 (US). 2 km de la

frontera. Morel 8404 (US). Laguna Vera, Morel s.n. (US, WIS), jujuy: Caliligua, Hunziker

1975 (GH, US). MisioNES: Puerto Lconi, Cabrera et al. 243 (US). Alto Parana, Ekman

617 (US).' Loreto, Ekman 619 (US). Caraguatay, Montes 1592 (US). La Mina-San Juan,

Montes 2198 (F, US). Puerto Aguirre, Parodi 4410 (US). Santa Ana, Rodriguez 258 (GH,

NY US). San Juan, Sehwindt 297 (US, WIS). Mineral, Sehwindt 683 (ISC, MO).
'

Belize, cayo: Below El Cayo, Bartlett 11960 (US). El Cayo, Bartlett 12954 (Gil,

NY, US). Vaca, Gentle 2196 (F, GH, US), stanx creek: Stann Creek-Mullin's River Rd.,

Gentle 1910 (GH, NY, US). Near Hope Creek, Gentle 7873 (F, IJ, NY, UC). Sapan Rd.,

Gentle 8118 (F, IJ, NY, UC, US). 12 mi sect., Stann Creek-Middlesex Rd., Gentle 9331
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(F, UC, US). TOLEDO: 15 mi sect., Puiita Corda-San Antonio Rd., Gentle 6945 (F, NY,
UC, US).

Bolivia, cochamha: Vic. of Cochanilia, Baug 1289 (F, ClI, ISC, MO, NY, US), 1291
(US). Espirilu Saiito, Buchtien 161 (F, CII, MO, NY). Cochaniba, Buclilicn 2500 (US), la
PAZ: Mapiri, Buchtien 10 (NY, US), SS (US). Polopolo bei Coioico, Buchtien 3635 (MO,
US). Milliigaya, Buchtien 4271 (CII, NY, l^S). San Antonio bis Mapiri, Buchtien 6442 (US).
Chuliiman, Hitchcock 22652 (US), saxta cnirz: E of Puerto Suarez, Clia^e 11154 (US).
Ascension de Ciiarayos, Kmi)ovick(is ir Sehiuini 31748 (MO). Canton Bucna Vista, Steinbach
1931 (CII, US), 5551 (F, CII, NY), 7111 (F, GH, MO, NY, UC, US). San Juan, Williams
960 (NY).

BiLvziL. aci\e: Boa Vista, Black 51-12665 (US), amapa: Rd. to Aniapa, Bires ir

Cavalcante 52138 (MO, US), 52169 (MO, US), amazonas: Tabalinjja, Fires- i^ Black 852
(RB, US), haiua: Ca. 4 km N of Barreiras, Imin et al 31599 (MO), ceaha: Crato,
Swallcn 4354 (VS). disthito fedf.uau: Parque Nacional de Gania, Clayton 4977 (NY).
10 km S of Brasilia, Irwin el al 12268 (US). 3 km S of Solnadinho, Incin et al 15453 (US).
Catetinlio, Sucre 310 (RB). goias: 2 km W of Monte Alcgre de Coias, Anderson 6950 (MO).
Scrra do Caiapo, Anderson 9491 (MO). Ca. 17 km S of Coias Velho, Anderson 9923 (MO, RB).
Serra Dourada, Irwin et al 11884 (MO). Araguai'na, Irwin el al 21180 (MO, US). Coias,
Macedo 3734 (I'S). maranhao: Fazcnda Vitoria, Vires b Black 16962 (NY). Barra do Corda
toCrajahn, Suallen 3623 (US). Carob'na, Swallcn 3888 (RB, US), mato ghosso: Ca. 30 km
FNE of Bana do Car(,\is, Anderson 9777 (MO). Ca. 5 km N of Barra do Car^'as, Anderson 9878
(MO). Tres Lagos, CJiase 10753 (US). Vic. of Donrados, Cliasc 10986 (CII, MO), 11019
(CII, US). Corumba, Chase 11129 (F, US). Santa Rita do Araguaya, Chase 11821 (NY, RB,
US). 30 km S of Xavantina, IlarJey ir Souza 11074 (MO, RB, US). 85 km from Xavantina,
Hunt h- Ramos 5673 (NY, US). Serra do Roncador, Irtvin et al 16309 (MO, US). Ca. 96
km S of Xa\an(ina, Irwin et al 17395 (xMO, US). Novos, Kuhhmnm 1748 (RB). Poaia
tenitoria, Lindman 3185 (US). Cuyaba, Mahne 1544B (US), 1723 (CH, US). Cortnnb:\,

Mahne 3053 (CII, US). Rondouopolis, Kuhhnann 2565 (RB). Ca. 270 km N of Xa\antina,
Ratter et al 2120 (MO, RB). Muuic. de Maracaju, Sucre 10498 (RB). minas gehais: 2 km
from Mendanha, Anderson 8787 (MO). Serra do Espinhago, Anderson et al 36296 (MO).
Between Uberlandia and tlu- Rio Paranali\l)a, Chase 11618 (US). Visfosa, Kuhlmann 162
(RB). Santa Uma, Roth 1202 (RB). 7 km S of Bcio Ilorizontc, Williams 6 Assis 7136
(F, CII, MO, NY, UC, US). Parana: Barra da Felicidade, Uatschhach & Haas 16608
(MO, UC). Umuarama, Uatschhach 13301 (F). Parciue Nacional de Igua^Yi, Pereira 5374
(RB, US). Cascavel, Ramho 53497 (US), juo ok jAXEmo: Reserva Florestal de Itatiaia,

Braga 2465 (MO). San Pedro, Chase 10152 (US). Rio de Janeiro, Deljorge s.n. (RB).
Petropolis, Sucre ir Braga 2649 (MO), sao paulo: Itapira, Hoehne 20294 (CII, US).
Campinas, Novaes 1237 (US), 1238 (US); Santoro 617 (US).

Colomuia. amazonas: Between Marco and Ecticia, Black ir SeliuUcs 4651 (US).
Loretoyaca Ri\cr, Schultes 6006 (CII). antioquia: Vic. of MedelHn, Alfaro 31 (US).
Sonson, Archer 399 (US). Frcdonia, Archer 522 (VS). Cranja de las Mercedes en Venecia,

Barkley ir Gutierrez 1652 (US). Vic. of Dal>eiba, Barklcy i- Gutierrez 1816 ( UC, US), 1831
(US). San Luis de Cocorna, Castaneda 10076 (NY). Between Argelia and Alto de Tigre,

Core 805 (US). Pcfias Blancas, Juzepczuk 4616 (US). Malcna, Peimell 3776 (NY).
Frcdonia, Tonias 892 (US). Vic. of Mcdellin, Toro 100 (NY), 399 (US), atlantica: Los
Pcudales, Dugand 6 Barriga 2548 (US), Dugaiul 4195 (US), houvah: Vic. of Turbaco.
Killip 6 Smith 14681 (CII, NY, US). Sincelcjo, Pennell 4062 (NY, US). Frasquillo, Fennell
4605 (NY, VS). caldas: PucI)1o Rico, Sncidcrn 5224 (US). CAguETA: Sucre, Cuatrecasas
9085 (US). 55 km SE of Cnadalupe, Davidse et al 5629 (MO). 10 km SW of Belen,
Duvidse et al 5690 (MO). 8 km SW of San Juan del Fragua, Davidse et al 5727 (MO).
Morolia, Soderstrom 1407 (US), ciioco: Rio San Juan, Cuatrecasas 16936 ( F, US). Anda-
go\a, KiUip 35492 (US), Mun. de Rio Sucio, Leon 643 (MO), cundlxaniahca: Cuatrecasas
9624 (I'S). 20 km N\V of \'ilIaviccncio, Davidse ir Llanos 5522 (MO). 8 km de Apulo,
Forero i~ Garzon 269 (MO). 15 km NW of Cuaduas, Gcjitry et al 18122 (MO). Below
Cachipay, Gutierrez 128 (NY, US). Fusagasuga, Juzepczuk 5388 (US). N of Apulo, KiUi]>

et al 38230 (US). Pcrrcro, Woro7WW ir Juzepczuk 4868 (US), huila: Mun. de Car/.on,

Bcrmudez 34933 (F, MO). 6 km SE of Altanu'ra, Duiidsc et al. 5585A (MO). 10 km SE
of Cnadalupe, Davidse et al 5605 (MO), magdalena: Canu'm) de la Cran Via a San Pedro,
Romero-Castancda 10663 (MO). Santa Marta, Smith 2147 (MO), 2148 (F, CII, MO NY
P, US), 2258 (ISC, MO, P), 2531 (F, C:il, NY), meta: Rio Mcta, Cubai'ral, Cuatrecasas
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4447 (US). Villavicendo, Cuatrecasas 4516 (F, US). Entn- n'os Ariari y Mfta, Cnal rccasas

7S15 (F, US). E of Puerto Lopez, Duvidsc b Llanos 5469 (MO). 4 km NW of Villa-

vicencio, Lutcijn et al. 4799 (MO), xohtk de santaxder: Near Rio Ziilia, Barkhij ct al

18NS070 (US). Confluence of Rio Cabugon and Cabaria, Cuatrecasas 13144 (US). Between

Chinacota and La Esmeralda, Killip ir Smith 20901 (US), putumayo: rinuna Neguro,

Cuatrecasas 10699 (F, US), santander: Between Narino and El Tambor, Killip 6- Smitli

14952 (US). N slope of Mesa de los Santos, Killip h Smith 14992 (F, GH, NY, US). Near

Bucaramanga, Killip 6 Smith 16211 (GH, NY, US). NW of Bucaramanga, Killip ir Smith

16302 (GH, NY, US). Rio Magdalena, Pcnmll 3916 (F, GH, MO, NY, US), toli.ma:

Libano, Pcnncll 2936 (NY, US), 3225 (NY), 3237 (GH, MO, NY, US), 3296 (NY). 5 km
W of Chaparral, Smith 1295 (GH, LSC, UC, US), valle: Rio Digua, Cuatrecasas 15069

(F, US). La Cumbre, Cuatrecasas 19617 (F, US). Rio Cali, Cuatrecasas 1S626 (F, US).

Cali, Cuatrecasas 25693 (US). Ansernuumevo, Forero et al. 3587 (MO). N of Palmira, Carcia-

Barrim 6458 (US). Cali, Foshcrg 21990 (US). Cisneros, Killip 35542 (US). E of Zarzal,

Pennell et al. 8567 (GH, NY, US), 8573 (Gil, US), vichada: Ca. 8 km E of Las Gaviotas,

Davidse ir Llanos 5165 (MO). Ca. .35 km E of Las Gaviotas, Davidsc ir Llanos 5198 (MO).
vaupes: Near Miraflores, Grasel 10047 (US).

Costa Rica, alajuela: La Calera de San Ramon, Brenes 6432 (F). Carrillos de Poas,

Brenes 14620 (F, NY). Entre Itiquis y Poas, Brenes 17331 (F, NY). Carrillos de Poiis, Brenes

17382 (F, NY), 19416 (F, NY). Valley of tiie Rio Iliciuis, Pohl ir Davidse 12544 (ISC, MO).

cartago: Vic. of Pejivallc, Skutch 4631 (F, GH, NY, MO, US). Atirro, Smith 4991 (GH,

US). Vic. of Pejivalle, Standleij ir Valcrio 46876 (US), 47060 (US), 47168 (US). c:uana-

CASTE: Santa Rosa National Park, Licsner ir Lockwood 2416 (MO). Nicoya, Tonduz 13755

(GIT, US). PUNTAHENAS: Near Quepos, Burner et al. 10554 (MO). Osa Peninsula, Cufodonti

180 (US); Godfreii 66850 (US). Boruca, Pit tier 4155 (US), .sax jose: 5 km SW of San

Isidro, Jimenez 3717 (F, MO); Molina ct al. 18018 (F, MO). Vic. of El General, Skutch

2189 (GH, MO, NY, US), 3817 (F, GH, US), 3875 (GH, MO, NY, US), 3876 (GH, MO,

NY, US). Cordillera de Talamanca, Williams et al. 28449 (F, MO).
Cuba, las villas: Trinidad Mts., Gonzdlrs 469 (A, MO), ouiente: Rd. to El Caney,

Clcmente 5690 (GH). Sierra de Nipe, Ekman 10095 (F, NY, US), 10108 (NY, US).

Papayo, Ekman 10318 (US). Sierra Maestra, Ekman 10324 (US). saxtlvc;o: Cuabitas,

Hamilton 218(NY). saxta clara: Hoya de Mauicaragua, Britton ct al 4694 (NY). Trini-

dad Mts., Brtics s.n. (GH, NY). San Bias, Jack 6443 (US), 7053 (GH, NY). Banao Mts.,

Luna 1004 (NY), 1007 (NY), 1008 (NY). Rincon to Banao, Shafcr 12323 (F, NY, US).
^

DoMiNicAx Repurlic. harahoxa: NW of Barahona, Howard 12237 (GH, IJ, NY).

la vega: Jarabacoa, Augusto 936 (NY). 12 km S of La Vega, Datidse 2680 (MO). Con-

.stanza, Jimenez 2123 (US), samaxa: Vic. of Sancluz, Ahhott 181 (US). Vic. of Lagnna,

Ahhoit 332 (US), saxciiez bamirez: Cotuy, Ahhott 737 (US), sax juan: Piedra del

Aguacate to Rio del Oro, Howard ir Howard 9454 (GH, NY), saxtiago: Vic. of Santiago,

Allard 14557 (A, US). La Cumbre, Jimenez 982 (US), saxto domingo: Vie. of Giudad

Trujillo, Alhrd 13452 (NY, US), 73.574 (US), 14157 (MO), 14457 (US), 14788 (US),

17941 (US). Llano Costero, Ekman 11157 (A, US), 14219 (US).

Ecuador. CHiMnouAZO: Near Huigra, Camp 3039 ( F, GH, NY, UC, US); Hitchcock

20607 (US); Rose ir Rose 22184 (Gil, NY, US), el oro: Between Santa Rosa and La

Chorita Hitchcock 21146 (US). Between La Chorita and Portovelo, Hitchcock 21196 (US).

Near Santa Rosa, Mexiu 6725 (UC, US). Vic. of Portovelo, Rose & Rose 22401 (US), 23374

(US) ESMERALDAs: Lita, Jativa ir EpHn<i 889 (NY). Conccpcion and Guimbicito, SoUs

19720 (US) GUAYAS: 4 km W of Guyaquil, Asplund 5802 (US), 5810 (US). Guayaquik

Hitchcock 20133 (GH, NY, US), 20158 (US), 20236 (GH, NY, US). Milagro, Hitchcock

20295 (GH, NY, US). Cerro de Isera, Jativa 6 Epling s.n. (NY), imbahura: Lita, Solis

12142 (US). LOS rios: Rio Rita, Asplund 5496 (NY). Rio Paknciue Biological Station,

Dodson 5821 (MO). 21 km S of San Carlos, Gentnj 9992 (MO). Vic. of Montalvo, Holm-

Nielsen et dl. 2605 (AAU). Pichilingue, Solis 10696 (F, US). Rd. from Napo to Puyo,

Ellenhcrg 3281 (MO), xapo: Lago Agrio Airport, Gentry 9835 (MO), pastaza: Vic. of

Puyo, Skntch 4392 (A, F, MO, NY, US). Arajuna, SoUs 9773 (US). saxtl\go zamoro:

Near Mendez, Camp E-911 (NY, US). TUX(;uRAiiUA: Between Banos and Cashurco, 7/(7c7i-

cock 21775 ( US), 21806 (US), 21<S08 (US). Rio Mapato and Rio Pa.staza, Penland ir Summers

193 ( F, GH ) . Near Batios, Solis 10263 ( F, US )

.

El Salvador, san Salvador: Tonacatepeque, Culderon 509 (GH, NY, US). Loinas

de Candelaria, Calderon 2514 (F, US). W side of Lake Ilopango, Hitchcock 8921 (US).

Vic. of San Salvador, Standleij 23117 (US).
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French Guiana. Saiil, Hoock 91 (CAY). Route de Kourou, Hoock 325 (CAY, NY).
Guatemala, haja verapaz: Sierra de las Minas, Kellrnnan 6233 (US), kahal:

Los Amates, Dcam 10 (F, Gil, NY); Kdlcrman 4786 (US), 7472 (US). Between Los Aniates
and Qin'riguii, Stcycnnark 38328 (F). teten: Dolores, Contrcras 2283 (US). Between
Ri'o San Diego and San Diego, Stcycnnark 45402 (F, US), retalhuleu: Retalhuleu,
Bernoulli h Carlo 885 (GOET), 953 (GOET). 5 km W of Retalhuleu, Standlcy 87374 (F).
Vic. of Retal, Standlcy 88733 (F). zacapa: 13 km E of El Lolu), Harmon i^ Fucntcs 1857
(MO). Picdra Blanca de Gualan, Pitticr 1787 (US).

Guyana. Rupnnuni, Cook 173 (A, US). JCunnku Mts., Smith 3314 (F Gil MO NY
US).

V
, , , ,

Haiti, l artihonite: Vic. of Mission, Leonard 3654 (NY), 3G70 (II, NY, US), 3976
(NY, US). Vic. of Kalacroix, Leonard 7910 (MO, US). A'ic. of Enncry, Leonard 9042 (NY,
US). Mannelade, Na.sh 6- Taylor 1252 (NY), noro: La Victoria, Holdrige 1738 (NY).
St. Michael de I'Atalaye, Leonard 7158 (GH, US), 760Cy (US), 7776 (F, GH NY US)
8475 (US). Vic. of Plaisance, Leonard 9282 (US), 9352 (US). Vic. of Pitala, Leonard 9668
(IJ, US). NORD quest: St. Louis du Nord, Leonard ir Leonard 14197 (GH, NY, US).
quest: Port-au-Prince, Kkman 112224 (A, IJ, US). Vic. of Furcy, Leonard 4563 (US).

HoNnuHAS. atlantida: 17 km SSE of La Ceiba, Davidse b Pohl 2197 (ISC, MO).
paraisq: Danll to Finca La Emilia, Carlson 2568 (F). Vic. of Danli, Standlcy 16392 {¥).

Jamaica, clarendon: 1.25 mi WSW of Kellits Post Office, Proctor 24633 (IJ).
HANOVER: Lucca, Hitchcock s.n. (MO). Manchester: New Forest, Hitchcock 9837 (US),
9892 (US), .9893 (UC, US). Somerset Woods, Proctor 16025 (IJ). Walderston, Proctor
22915 (IJ). PORTLAND: Spring Hill, Adams 9890 (M). Port Antonio, Hitchcock s.n. (MO,
US); Bolhrock 420 (F, NY), st. andrew: Silver Hill, Davidse 6 Proctor 3247 (ISC, MO).
Above Gordon Town, Davidse «!r Proctor 3250 (ISC, MO). Mt. Lebanon, Harris 12488
(F, GH, MO, NY, US). Gordon Town, Hart 685 (NY, US); Hitchcock 9380 (US), 9382
(US). Mt. Charles Dist., Proctor 9626 (IJ, NY, US). St. Andrew, Perkins 1138 (GH).
Hd. to Bellcvue, Yiincker 17407 (F, MO), srr. ann: Moncaquc, Adams 10022 (MO). % mi
NE of Faith's Pen Post Office, Hotvard ir Proctor 14990 (A, IJ). Mt. Diablo, Ridley 24 (US).
ST. CATHERINE: 4 uii S of Ewarton, Adams 8946 (MO). Lluidas Vale, Himnewell 15227 (IJ).

JAMES: Flanistead, Harris 11469 (F, GH, NY, US). Near Montego Bay, Ridley 34 (US).
ST. THOMAS: St. Thomas, Britton 4045 (NY). Rd. to Landewey, Davidse <b Conroy 3257
(ISC, MO). 2.4 mi SE of Cedar Valley, Davidse & Conroy 3266 (ISC, MO). Below Penlyne
Castle, Proctor 9588 (IJ). Above Bath Fountain, Proctor 9792 (IJ). Between Easington
and Llandewey, Proctor 24239 (IJ). Vic. of Creighton's Hall, Proctor 24243 (IJ). trelawny:
Troy, Harris 12650 (F, GH, MO, NY, US); Hitchcock 9808 (US), 9817 (US).

Leeward Islands, antigua: Christian Valley, Box 115 (US). Boggv Peak, Rose et al.

3453 (NY, US), 3484 (NY, US). Fig Tree Hill, Rose et al. 3493 (NY,' US), 3647 (US).
ouadeloitpe : Duss 3182 (NY), 3183 (F, GH, MO, NY, US), 2683 (NY), 3673 (NY,
US). Alymes, Qiiestel 4803 (P). Bassc-Terre, Sastrc ct al 2539 (MO). Near St. Claude,
StchU 112 (US), 113 (US). Malanga, StehU 1945 (GH, US), montserrat: Above
Salem, Proctor 18854 (A). Chancers Mtn., Shafer 253 (F, NY, US), 255 (F, NY, US).
Blakers, Shafer 701 (F, NY, US), st. kitts: Box 160 (NY); Hitchcock 16353 (US).

Mexico, chiapas: 1,5 km SW of Suchiapa, Brcedlove 28079 (MO). Near Laguna
Miramar, Sohns 1604 (US), 1617 (US). oax.\ca: Yaveo, i\/t'.viVj 9252 (MO). N of Tuxtepec,
Nelson 372 (US), veracruz; Cordoba, Boiirgeati 1459 (P). Zacuapan, Piirpns 6206 (F,
MO, NY, US).

NicAR.\cuA. carazo: Jinotcpe, Hitchcock 8674 (US), 8690 (GH, UC, US), chqntales:
Near Santo Domingo, Btmfiy^g d- Licht s.n. (F, NY); Narvaez 3356 (MO), matacalpa:
6-10 km NE of Matagalpa, Williams ct al. 24032A (F). 15 km NE of Matagalpa, Williams
et al. 27506 (F, MO, NY), zelaya: El Rccrco, Long 243 (F). Vic. of EI Recrco, Standlcy
19303 (F), 19518 (F). Vic. of Wani, Stevens 7214 (MO).

Panama, rocas del toro: Vic. of Chiriqui Lagoon, von Wcdel 1856 (GH, MO, US).
canal zone: Summit, Allen 2281 (MO, NY, US). Between Miraflores and Panama, Blum
2059 (MO). Colon-Empire, Crawford 451 (NY). Barro Colorado Island, Croat 4259 (MO
NY), 7474 (MO), 8009 (MO), 12942 (MO). Near Summit, Croat 12791 (MO, US). N of
Paraiso, Croat 12974 (MO). Gamboa, Croat 14603 (MO, US). Near Paraiso, Dwyer 7150
(GH, MO, NY). Chagres, Fendler 371 (MO). Balboa, Greenman ir Grecninan 5052 (MO,
US). Gati'm Lake, Hitchcock A.G.N.H.416 (MO), A.G.N.H.417 (F, GH, MO, NY, US).
Pedro Miguel, Hiti^icock 7955 (US). Gatiin, Hitchcock 9177 (UC). Las Cruces Tunnel,
Hunter 6- Allen 760 (GH, MO). Fort Kobbe, Morton s.n. (MO). Near Culebra, Pittier
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2118 (NY). Between Corozal and Miraflores, Fittier 2196 (NY). Summit, Popcnoc 26 (F,

NY, US). Gatun Lake, Popcnoe 47 (F, NY). Barro Colorado, Shattuck 528 (F, MO). Balboa,

Standley 25452 (Gil). Near Culebra, Standley 25955 (US). Balboa, Standlcy 26065 (MO),

29319 (NY, US). Fort Clayton, Tyaon 6 Blum 3902 (MO). Near xMiraflores Lake, Tyson <b

Blum 401i\mO); White 56 (MO). cimuQui: Burica Peninsula, Croat 21968 (MO), 22020

(MO), 22050 (MO). Piuso Canoas to Canas Gordas, Croat 22209 (MO). Burica Peninsula,

Croat 22513 (MO), 22553 (MO). 7 km W of Puerto Armuelles, Croat 35016 (MO). 1 mi

E of Canas Gordas, Ucsncr 267 (MO). 17 km NE of San Felix, Nee 10759 (MO).

Rio Mata, Allen 142 (A, MO, US). 1.2 km N of El Cope, Ilammel 977 (MO). 178 km W of

Panama City, Folsom 6890 (MO). 4 mi W of Anton, Tyson ir Blum 2598 (MO), colon:

Puerto Pilon, Allen 4102 (F, NY). uAmEN: Rio Pinas, Duke 10569 (MO). Isla Casaya, Du/ce

10877 (MO). LOS SANTOS: 12 mi S of Macaracas, Tyson et al. 3078 (MO). 16 mi S of

Macaracas, Tyson et al. 3096 (MO), paxaaia: 1 mi E of Tocumen Airport, Blum i^ Tyson

1962 (MO). Santa Rita Ridge, Correa 885 (MO). N of Buenos Aires, Croat 12924 (MO,

US). 3 km S of Alcalde, Diaz 8857 (MO). Beginning of El Llano-Carti Rd., Dwycr ix Nee

11994 (MO) Isla Bayano, Garibaldi 81 (MO). Near Rio Boqueron, Hammel 894 (MO).

San Jose Island, Johnston 1078 (Gil, US), 1272 (GH, US). El Llano-Carti Rd., Nee ir Dwyer

9251 (MO). Matias Hernandez Exp. Sta., Pittier 6924 (GH, NY). Near Panama Sfanc/k'y

26780 (GH), 29720 (US). Between Las Sabanas and Matias Hernandez, Standley 31837

(US). Between Matias Hernandez and Juan Diaz, Standley 32022 (US). Los Pozos-Chame,

Troetsch 22 (MO), san blas: Muldtupira, Duke 8530 (MO), veuaguas: Between Canazas

and the Cordillera Central, Allen 176 (MO, US). 5 mi NW of Santa Fe, Croat 23187 (MO).

S of Santa Fe, Nee 8054 (MO), 8106 (MO). 5 km S of Santa Fe, Nee 8136 (MO). 2 km

NW of Atala>a, Nee 8201 (MO). 6-7 km N of Santa Fe, Nee 9836 (MO). Cerro San

Cristobal, Nee 10158 (MO).
, r^. i rm^

Paiiaguay. alto PARANA: Ptc. Franco, Beitoni 1413 (NY). Alto Parana, Fiehng 6014

(GH, US), 6134 (GH, M). Nacunday, Monies 10995 (US), boqueron: Gran Chaco,

Hassle r 2868 (P). Puerto Casado, Rojas 2722 (US), caaguazu: Vic. of Caaguazu Hassler

9143 (GH, NY, P, UC). cetral: Yaguaron, Arenas 1197 (MO). L'Assumption, Balama 40

(GOET, P). Cordillera de Altos, Hassler 3731 (NY). Near Ypacaray, Hassler 12514 (MO,

NY UC US). Near Sapucay, Hassler 13015 (US). Asuncion, Morong 641 (GH, MO, NY,

US) Central Paraguay, Moro7^g 755 (GH, MO, NY, US). Near Asuncion, Morong 780 (NY).

Villa Elisa Pedersen 5899 (A). Asuncion, Schinini 4728 (ISC, MO), concepcion: Between

Rio Apa and Rio Aquidaban, Fiehrig 4710 (GH). san pedro: Alto Paraguay, Woolston G-87

( GH, NY, UC ) , G-146 ( NY, UC )

.

Peru, aaiazonas: Rio Cenepa, Ancuash 452 (MO), 562 (MO), 677 (MO). Huampami,

Berlin 1966 (MO). Rio Cenepa, Kayap 744 (MO). Quebrada Satik, Kayap 1096 (MO).

Valley of Rio Maranon Wurdack 1806 (US), ayacucho: Estrella, Killip Ir Smith 22646

(F GH NY US). Near Kimpitiriki, Killip & Smith 22910 (NY, US). Estrella, Killip 6
Snlith 30674 '(NY, US), cuzco: Wajyumbe, Vargas 720 (US). Quince Mill, Vargas 9557

(US). HUANut:o: Pozuzo, Machride 4563 (F, US), 4571 (F, GH, US). Dist. Chumbamb,

Mexia 8233 (F, GH, MO, NY, UC, US), junin: Near San Ramon, Constance ir Tovar 2240

(UC) Moutayaco Gentry ir Prance 16430 (MO). Colonia Perene, Hitchcock 22118 (US),

22120 (US), 22122 (US), 22125 (US), 22502 (US), 22503 (US), 22504 (GH, US). La

Merced Killip & Smith 23438 (F, NY, US). Rio Pinedo, Killip b Smith 23641 (NY, US).

La Merced, Killip ir Smith 23998 (F, NY, US). Puerto Bermudez, Killip h Smith 26441

(F NY, US). La Merced, Machride 5298 (F, GH, NY, US). loiu-:to: Above Yurimaguas,

Croat 18083 (MO). Balsapuerto, Killip ir Smith 28673 (F, NY, US). Rio Corrientes,

McDuniel ix Marcos 11097 (MO), 11137 (MO). Near mouth of Rio Nanay, Rimachi 416

(MO). Pebas, Williams 1782 (F, US). Lower Rio Huallaga, Williams 3918 (F, US), 4359

(F US), 4.939 (F, US), 52J6 (F, US), madre de dios: Puerto Maldonado, Ch/ivez

1807 (MO), 1810 (MO). Huancabamba, Ferreyra 10793 (US), san martin: Vic. of

Tarapate, Ferreyra 7876 (US). Juanjui, Klug 4372 (F, GH, MO, NY, UC). Tocache Nucvo,

Schunke'7467 (MO), 8241 (MO). San Roque, Williatns 7184 (F, US).

Puerto Rico. Mt. Morales, Britton h Coivell 443 (NY). Cuayara-Cayey Rd., Brilton

et al 6450 (NY). Vic. of Arecibo, Chase 6457 (NY, US). Sierra de Luquillo, Chase 6728

(US). Vic. of Mayagiicz, Chase 6809 (ISC, NY, US), 6822 (US), 6823 (US). Mariacao,

Duke 7362 (MO), 75S0 (MO), 7607 (MO). 2 mi NE of Mayagilez, Heller 4375 (F, GH,

MO, NY, P). San German, Hess 75 (US). Near Mayagiiez, Holm 74 (F, GH, MO, US),

ii6'(Us'). Rio Piedras, Otero 322 (MO). Luquillo, Otero 510 ( F, MO). Lares, Sargent
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1381 (IJ). Mancac), Sfir<;i'nt 13114 (US). Encata, SJiafcr 2570 (NY, US). Coamo, Sintensis
3062 (Gil, GOET, P, US). Rio Piedra.s, Stcrcmon 2470 (F. NY). Yauro, Vclez 868 (NY).

SuniNAAf. Ldy Mts., Mori 6- Bolten 8486 (MO).
TonAGO. Pailatinicr-Roxboiuugh Trace, Cowan 1481 (NY, UC, US). Sncy.side Hitch-

corl< 10247 (US). ' j i. j ,

TiuviDAD. Caparo, Broadicaij 4924 (US). St. Francuiue, Broadway 4976 (RB, US).
St. Ann's Castade, Broadway 5170 (A, F, ISC, MO). Rd. to Blue Basin Diego Martin,
Broadway 5873 {GU, MO). Aripo Rd., Broadway 5991 (US). Maraval, Broadway 7067
(F, MO, US). Maracas, Broadway 7233 (MO). Moruga-La Fortune, Broadway 7579 (US).
Blanchisseuse Rd., Broadway 7666 (MO). St. Anus, Broadway 9164 (A, MO, US). Carcuage
Main Rd., Broadway 112S6 (NY). Heights of St. Ann, Britton et oJ. 665 (Gil, NY). I mi W
of Arinia, Davidse 2446 (ISC, MO). Northern Range, DavUlse 2460 (ISC, MO). 6 mi N
of Port of Spain, Davidse 2561 (ISC, MO). St. Anns, Hitchcock A.G.N.II.594 (F Gil
MO, NY, US). Port of Spain, Hitchcock 9950Y^ (US), 9963 (US), 9980 (US). Chaeacha-
eare, Hitchcock 10061 (US), 10064 (US), i'aliaquite, Hitchcock 10131 (US). St. Joseph
Hitchcock 10170 (VS).

Venezukla. aracua: EI Caslauo, Cliasc 12449 (US). Parque Nacional Cha.sc 12454
(US, VEN), 12472 (Gil, NY, US, VEN). Maracay, Cornelia 78 (NY, US, VEN). Ri'o
Guayas, Cnrran s.rx. (VEN). 19.8 km S of Carayaea, Davidse 2902 (MO). Rancho Grande,
Davidse 3047 (MO). 7.4 km S of Alto de Chonmi, Davidse 3087 (MO). Ca. 5 km S of Alto de
C:horoni, Davidse 3103 (MO). Colonia Tovar, Fcndh'r 1620 (Gil, MO), 1631 (Gil, MO).
Vie. of Maraeay, Pittier 14968 (US, VEN). Parcpie Naeional, Pittier 15278 (US VEN).
BctAveen La Vietora and El Consejo, Williams 11026 (F, US), amazonas: 12.5 km S of
Puerto Ayaeucho, Davidse 2785 (ISC, MO, VEN). 20 km S of Puerto Ayacucho, Davidse
2839 (ISC, MO, VEN). Ca. 5 km NNW of Sanariapo, Davidse 2875 (ISC, MO, VEN).
APuiiE: 42 km NW of Aehaguas, Davidse et al. 3923 (MO). nAiuxAS: Barinas, An^elo 1077
(VEN). Near Barinitas, Breteler 3417 (MO, NY, RB, US). 31 km NW of Merida intersect.,
Davidse 3184 (ISC, MO). 43 km NW of the Mi'-rida intersect., Davidse 3194 (ISC, MO).
noi.ivAR: La Gran Sabana, Davidse et al. 4772A (MO), 4782 (MO). El Pao Viejo, Daviche
et al 4968 (MO). Between La Paragua and El Cristo, Killip 37706 (US). Altiplanicie de
Nuria, Ramia 2260 (VEN). Salto Para, TiUett 763-119 (MO). E of Miamo, Steycrmark
88188 (Gil, NY, US, VEN). 22-25 km ESE of Santa Elena, Steycrmark et al. 112242 (MO).
Headwaters of the Rio Saea, Wiirdack 6 Giippy ,9,9 (NY, VEN). cahauoho: Near Bcjunaa,
Box 3940 (MO, VEN), 3943 (VEN). Marac ay-Valencia, Chase 12339 (US, VEN). Puerto
Cahello, Karsten s.n. (GOET). dlstrito federal: Sosa, Badillo 18 (VEN), 38 (VEN).
19.8 km S of Carayaea, Davidse 2902 (MO). cuAiuco: 10 km S of San Juan de los Morros,
Davidse 3015 (MO), lara: Aroa River, Pittier 6384 (NY, US), merida: Vic. of Tovar,
Pittier 12808 (VEN). muianda: Los Teques, Allart 211 (US). Sebastopal, Badillo 115
(VEN). Entrc Capaya y Curiepe, Badillo 414 (VEN). Parcjue Nacional Guatopo, Croat
21795 (MO). Cacarigna, Curran 1 (VEN). Baruta-El Ilatillo, Gines 843 (VEN). Santa
Lucia, Killip i^ Tamayo 37030 (US, VEN). Silla de Caracas, Morillo 6 Manara 1738 (MO,
VEN). Valle de Siqnire, Pittier 5985 (NY, US, VEN). Vic. of Petare, Pittier 9893 (Gil, NY,
US, VEN). Parque Naeional Guatopo, Steycrmark 90044 (NY, US, VEN). monagas: Quiri
Quiri to Caripito, Cliase 12580 (US, VEN). Cerro de la Cueva de Dofrn Anita, Steycrmark
88188 (Gil, NY, US, VEN). portuguesa: 20 km NE of Guauare, Davidse 3149 (MO).

: Vic. of Cristobal Colon, Broadway 436 (GH, NY, US), 671 (US), 716 (GIT, NY,
US), 720 (GH, NY, US), 732 (GH, NY, US). Cerca Trapa, Lasser ir Lasser 3671 (VEN).
T.icimiA: Between La Fria and Sebornco, Breteler 4911 (VEN). thujillo: Near Valcra,
Pittier 10728 (GH, NY, US, VEN). yaracuy: Between San Felipe and Nirigna, Ari.stesuicta
ir Panmier 1221 (\TN). Sierra de Aroa, Aristemieta 6 Panmier 1467 (VEN). Via Chivacoa,
Curran 53M (VEN). San Felipe, Curran .99 (VEN). Between Marin and Carboncro, Pittier

11770 (NY, US, VEN). Entre Aroa y Altamira, Steycrmark <Lr Bunting 105310 (MO).
Cuaguira, Trujillo t- Fernandez 11 (MY), zueia: Cairo, T^sser 2631 (VEN). Vegas del
Rio Santa Ana, Pittier 10906 (GH, NY, US, VEN).

Virgin Islands, st. crolx: Mt. Eagle, Ricksecker 289 (F, MO, NY, US). Christiansted,
Rose et al. 3624 (US), st. johx: Morrow 17 (US), .st. thomas: Charlotte, Millspaugh
520 (F, US), tortola: Sage Mtn., D'Arcy 537 (A), 538 (IJ). virgin- v.imnA: Fishlock
140 (US).

Windwaru Islands, baruados: Welcliman Hall Cully, Pioctor 25842 (IJ). Easy Hall
Woods, Proctor 26199 (IJ). do.minica: Sylvia Estate, Cooper 26 (F, GH, NY, US), 26A
(NY, US). Hitclicock 16415 (US). Morne Colla Anglais, Hodge 1047 (GU, NY). South
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Cliiltern Estate, Hodge 6- Hodge 1516 (Gil). ProNidence Valley, Hodge ir Hodge 2069

(GH). Lisdara, Hodge 2389 (GH, NY). Milton Estate, Hodge ir Hodge 2571 (Gil), 2914

(GH). Castle Bruce, Ramage s.n. (GH). (;henada: Richmond Hill, Broadway 4674 (US).

St. Georges, Broadway s.n. (NY). Eggers 6224 (GOET, US); Hitchcock 17675 (US). St.

Patrick, Proctor 17293 (A), mahtinique: Duss 770 (NY, US). St. Pierre, Hahn 482 (P).

Hitchcock 16454 (US). Tiroli, Stchle 5436 (US), 5564 (US), 6028 (GH), 6150 (US).

ST. lucia: Bane de I'lsle, Cotvan 1572 (A, NY, US). Hitchcock 16494 (US); HunnewcU

18975 (GH). Marigot Lagoon, Smifli 10199 (US), st. vincext: St. George, Proctor 25868

(IJ).

15b. Lasiacis sorghoidea (Dcvs.) llitchc. & CIklsc var. patentiflora (Ilitchc.

& Chase) Daviclse, Ann. Missouri Bot. Card. 64: 375. 1978.

Lasiacis patentifhra Hitchc. & Chase, Contr. U.S. Natl. Herb. 18: 338. 1917. XYrE; Tobago,

center of island, edge of woods on mountainside, 20 ]3ec. 1912, Hitchcock 10268 (US-

8655G6, holotype; US-975660, isotypc).

Perennial; similar in most respects to L. sorghoidea var. sorghoidea, differs

in the following respects; intcrnodes glabrous; sheaths glabrous, the margin

ciliate or glabrous, the auricular hairs 0.5-1.5 mm; collar usually puberulent,

rarely glabrous; ligules 0.3-1.0(-1.7) mm long, ciliate with hairs to 1.0 mm;

blades 6-18 cm long, 1.8-3.4(^.5) cm wide, glabrous, sometimes slightly

scabrous on the upper surface; panicles 4-22 (-26) cm long, 2-10(-13) cm wide,

the branches widely spreading, sometimes slightly reflexed, often rather open

with flexuous, delicate pedicels, usually scabrous, the pulvini glabrous, occasion-

ally puberulent; spikelets (2.8-) 3.2-4.0 (-i.2) mm Icmg; first glume (1.3-) 1.5-2.0

(-2.4) mm long; fertile floret 2.8^3.2 mm long, 1.7-1.9 mm wide, dark brown;

caryopsis 1.7-1.8 mm long, 1.5-1.6 mm wide; chromosome number n — 18.

Ecology: This variety typically hihabits forest edges and brushy slopes at

elevations from 200 to 2,000 m. Most specimens have been collected from

November through February.

Distribution: This variety occurs in Venezuela, Colombia, Ecuador, and

Paraguay in South America. In the ^^'est Indies, it is known from Ilispaniola,

Puerto Rico, and the following islands of the Lesser Antilles: Dominica,

Crenada, and St. Vincent. In addition, it occurs on Tobago and Trinidad.

The plants from Tobago, Trinidad, and some from Venezuela are the most

distinctive. They have glabrous lea\es and spreading, open mflorescences with

small spikelets borne on slender, delicate pedicels. Plants north and south of

this center are closer to L. sorghoidea var. sorghoidea, differing only in their

glabrous sheaths and blades, and the taxonomic distinction is correspondingly

tenuous. The plants from tliese outlying areas have often been identified i\s L.

shanei. They resemble this species only in their glabrous leaves. The in-

florescences never have the characteristic large, short-pedicelled, appressed

spikelets of L. shanei.

Localized in Venezuela are plants that have smaller leaves than is typical of

L. sorghoidea var. patentiflora, and those plants closely resemble L. divaricata

var. amtroamericana and the glabrous small-spikelet form of L. nigra.

Colombia, antioquia: Vic. of Medellin, Toro 377 (NY), caqueta: 15 km SW of

Belen, Davidse et al. 5692 (MO), huh^a: 32-,33 km E of Neiva, Fosherg 19777 (US).

Inter Guadeloupe ct La Rcsina, Woronow 6 Juzeprznk 5744 (US), santandkh: Near Tapato,
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KiUip ir Smith 20503 (Gil, MO, iNY, US), tolima; Rio Coello, Killip 9732 (GH, NY, US).
valle: La Ciinibre, Pcnncll 5402 (Gil, US), vaufes: San Jose de Guaviare, Cuainrosns
7464 (F, US).

Dominican Republic. Wright et al. 614 (US).
Ecuador, guayas: Teresita, Hitchcock 20432 (US), 20524 (US), mouona-santiago:

Pacliicutza, llohn-^ielscn et al. 4543 (MO), i-ichincha: 11 km W of Tandapi Gcntru et al
12110 (MO).

Haiti, noud: Hayeu.v Monie Brigand, Ekman 2624 (US). Massif du Nord, Kkman 4330
(US). Vic. t)f Plaisance, Leonard 9293 (US), suu: Miiagoauc, Exjerdam 504 (F, Gil, NY,

Paua(;uay. Pilconiayo River, Rojas 292 (US).
Puerto Rico. Vic. of San Juan, Chase 6412 (US). Vic. of Majagiicz, Cliasc 6824 (US).
Touaco. Broadway 4841 (US). Pigeon Hill, Cowan 6- Forster 1448 (NY UC US)

Spey Side, Hitchcock 10254 (US), 10255 (US), 10256 (US), 10257 (US). Genter of 'island
Hitchcock 10270 (US). Near Charlottcs\ illc, Hnnnewell 19912 (GH).

TiUNTUAu. Port of Spain, Hitchcock A.C.N.H.592 (F, GH, MO, NY, P, UC, US), 10034
(US), 10037 (ISC, US). Chacachacare, Hitchcock 10062 (US). Port of Spain Hitchcock
10323 (US), 10324 (US). Manzanillo, Hitchcock 10374 (US).

Venezuela, amazoxas: Rio Nvgvo, Schultcs & Lopez s.n. (US), aracua: N of Maracay
Box 3950 (VEN). 29 km S of Cua, Stcycnnark 91783 (VEN). uistiuto federal: Caracas
Botanical Garden, Berry 309 (MO). Between Caracas and La Gnaira, Fendler 1614 (MO).
Caoma, John 303 (US, VEN). Near Naignata, Stcycrmark 91813 (US, VEN). merida: S of
Mcrida, Cha.sc 12385 (GH, NY, US, VEN). La Mucuy, Lasscr 540 (US, VEN). 2-4 km above
Lagunillas, Tillctt 6- Ilonig 738-337 (MO), mikanda: NE of Gran Felipe, Aristcguicta 6
Punniicr s.n. (VEN). Near Sebaslopal, BadiUo 113 (VEN), 313 (VEN). Parqne Nacional
Guatopo, Stcycrmark 90036 (NY, US, \'EN). Guarenas, WiUiums 12402 (F, GH). monagas:
14 km SW of Caripe, Pursell et al 9384 (NY, US). S\V of Caripe, Pursell et al. 9388 (NY,
US). siicRE: Vic. of San Cristobal Colon, Broadway 164 (GH, NY US) 324 (GH NY US)
501 (GH, NY, US), 607 (GH, NY, US, VEN). '

'

Wlndward Islands, uaruados: Turner Hale Wood, Bovell ir Freeman s.n. (NY).
DOMINICA: Jones 49 (US). Grenada: St. George, Broadway 4446 (US). Richmond Hill,
Broadway 4674A ( P, RB, US), sr. vincent: Cannuoan I.sland, Howard 11100 (GH). Heciuia
Island, Howard 11276 (GH).

16. Lasiacis standleyi Hitchc, Proc. Biol. Soc. Wa.sh. 40: 86. 1927. type: Co.sta

Rica, Guaiiaca.ste, La Tejoiui, nortli of Tilaran, moi.st forest, subscandent, 8 ft,

J c- Valeno 45H39 (US, liolotype).

Lasiacis longiligida Swallen, Ann. Missouri Bot. C;ard. 30; 232. 1943. type: Panama, Canal
Zone, forest along telephone cable trail between splice S16 and S49, Rio Indio, trail'toward
Chico, 1 m tall, 12 Jan. 1935, Stcycrmark 6- Allen 17435 (US, holotyix-; GH, UC,
isotypes )

.

L. Iticida Swallen, Ann. Missouri Bot. Card. 30: 231. 1943. type: Panama, Chiriqui, Volcan
de Chiriqui, forest al)0\e Sabana de El Salto, on trail to Camp Agiiacatal 1500-1750 m
10-13 Mar. 1911, Maxon 5266 (US-675()03, holol>pe; US-675fi()7, US-186873, i.sotypes)!

Percmiial; culms creeping, rooting at the nodes, forming colonies, the distal

ends erect to 1 m, or scrambling tlnough shrubs up to several meters high;
internodes 2-4 mm thick, herbaceous, hollow, often with striplike pith remains,
puberulent toward tlie apex and with a line of puberulence, rarely pubescent
with hairs to 1.5 mm long; nodes glabrous; sheaths puberulent, pubescent, or
hi.spid witli hairs to 3.0 mm long, occasional!)- glabrous, the upper margin sparsely
to densely ciliate with Jiairs to 2.5 mm long, rarely both margins ciliatc; collar

glabrous or with a definite line of puberulence at its l)ase; ligule a prominent,
usually dark brown, lacerate membrane, (4.5-) 5.0-7.0 (-9.0) nun long, eih'ate

on at least one margin with hairs to 3.0 mm long, typically glabrous on tlic

back; blades 10-18 cm long, ( 0.8- ) 1.2-2.9 (-3.5) cm wide, broadly elliptic-

lanceolate to linear-lanceolate, the upper surface usually strongly scabrous.
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pubemlent, or hispidiiloiis, sometimes glabrous, the lower surfaee usually puberu-

Iciit or hispidulous, sometimes glabrous, the apex acumiuate, the base asym-

metrical, the margins scabrid and often tending to be undulate; panicles rather

compact, 7-27 cm long, the longest branch 2-15 cm, the branches usually ascend-

ing, occasionally widely spreading, producing secondary branches from near

their bases and bearhig spikelets almost throughout their length, or sometimes

naked for Ms their length, scabrous, sometimes sparsely pubescent, the pulvini

puberulent, the pedicels usually pubescent, occasionally scabrid; spikelets

3.7_4.5(_5.0) mm long; first glume 9-11-nerved; second glume 9-13-nerved, sterile

floret without a flower, the lemma 11-13-nerved, the palca Ms-Vi as long as the

fertile floret; fertile floret 3.4-4.1 mm long, 2.2-2.5 mm wide, the anthers white,

the stigmas purple; caryopsis 2.1-2.4 mm long, 1.7-2.0 mm wide; chromosome

number n = IS.

Ecohnu: Lasiacis stamUeiji typicall)' inhabits cloud or montane forests from

600 to 2,000 m. Although it does occur in undisturbed forest, it may be more

frequent in clearings, along trails, and in thickets along road embankments in

forested mountains. Howe\er, it is not a pioneer species and is more abundant

in relatively stable secondary communities. It is rather uncommon. Flowering

specimens have been collected from October to early April, although the majority

... M
Distrihution: Lasiacis stancUeni is known in Central America from Chiapas

to Panama, excluding El Salvador, and in South America from Colombia, Vene-

zuela, and Ecuador.

This creeping species is distinguished by its hollow culms, moderately broad,

short leaves, very long ligule, and rather compact inflorescences whose spikelets

have short sterile paleas and no staminate flowers. It is effectively separated

from all other creeping species except L. (irischachii by its hollow culms. From

the latter species, it can be distinguished by its broad leaves and long ligules.

Lasiacis stamllei/i, aside from its hollow culms, resembles L. rhizophora most

closely. From this species, it can best be separated by its long ligules and the

evenly distributed spikelets. Spikelets of L. rhizophora, on the other hand, are

arranged in clusters toward the ends of the panicle branches. Hitchcock (1927a)

mistakenly stated that L. standleyi and L. rhizophora have similar inflorescences.

Most of the South American specimens that I have identified as L. standletji

have previously been identified as other species. Many of these have been named

L. oaxacensis. This species has solid culms, however. Other common niisidenti-

fications have been L. li<iulata and L. scahrior, both erect woody species.

Lasiacis Ii<!,u1ata can be easily distinguished from L. standleyi by its shorter ligiile.

Lasiacis scahrior is similar to L. sfandleyi in having large, prominent ligules, but

it differs most prominently in its small panicles which are partially included in

the upper sheath.

Few of the available South American specimens adequately show the basal

parts of the plants. The culms of these plants may often become very vigorous

and grow into large tangles. They, therefore, rarely show roots at the upper

nodes. Unfortunately, only the upper parts of the plant are usually collected.
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Tliese spccinuMis can often be recognized by tlieir relatixely wide, rather Iierba-

ceons, often collapsed culms, as well as by the other characters prcxionsly

enumerated.

Lasiacis stamUciji is a variable species, some forms of which have been named
as separate species, L. hicida and L. longili'^uJa, by Swallen (1943).

Lasiacis hicida was distinguished by Swallen (1943) from L. stamlleyi and
L. lonoiU<i,uJa primarily by its larger spikelets (5 mm vs. 4 mm). This single

distinguishing character is quite inadequate. Only the type of L. hicida and
one otluu- collection (Stem, Eijde 6 Aijcnsu 2032) have .such large spikelets.

There are a number of specimens with intermediate spikelet sizes, but the
majority are 3.<S-4.2 (um long.

Lasiacis hmgiUg^uJa was distinguished from L. sfamUetji primarily on the
basis of a larger ligule and panicle branches bearing .spikelets in clusters at the
ends of the branchlets (Swallen, 1943). The panicle branches of the holotype
of L. hmgiIi <:,id/i are naked only two-sevenths their length or less, rather than one-
third to one-half attributed to it in the description by Swallen. The whole
panicle is rather densely flowered. Looser, less densely compact inflorescences
do occur in this taxon. But there is no clear line of demarcation between the
two types of panicles. The larger inflorescences nearly always have the lower
parts of the inflorescence branches naked, but this is probably correlated witl

the amount of branching and vigor of the plant rather than distinct genetic
differences. No discontinuities exist in ligule size, numerous specimens having
ligule sizes ranging from .5-8 mm.

Abnormally long, pointed spikelets, .somewhat rennniscent of some Ichmin-
Ihus .spikek-ts, occur in Skutch 4460 from Ecuador. These are mixed with normal

1

.spikelets (6..5 nnn vs. 4.0 mm iu length) on the F specimen. In each long spikelet

there is a single insect larva, which presvnnabl)- through hormonal stimulation
causes the abnormal spikelet growth.

Colombia, caldas: Rio Sunta n\ta, KiUip i^ IJazrn 10138 (VS). cauca: Micay Valley
KilUp 7714 (Gil, NY. US). R.'o Hondo, KiUip 8259 (GH, NY, US). A^o^e Palmira Pitticr
875 (US). I'uimiAYo: Below Sachaniatcs, Foshcrg 20370 (US), valle: Hoya dd Rio
Sanjiinu]iiia, Cuatrccasas 15602 (F, US). Palmira, KiUip 6149 (NY US) El Sileiuio
Killip <l^ Garcia 33774 (COL, VS).

'

Costa Rica, alajuela: San Ramon, Brcncs 13460 (F, NY), 20319 (NY). 3.5 km SE
of Tapanti, Lent 790 (F). Between La IToiuliira and La Palm'a, Pohl 6- Davichc 11210
(ISC). Villa Qiiosada. Smith P2512 ( F, MO), cartaco: Vic. of Peji\alle Skutch 4571
(F, GH, MO, NY, US), 4649 (F, GH, MO, NY, US); Stamllcy & Valeria 47160 (US) El
Mmleco, Stamlhy & Torres 50979 (US), cuanacaste: Tilaran, Acosta 9 (F). Volcan Rineon
de la Vieja, Pohl 6 Daviihe 11675 (ISC. MO); Pohl 6 Frichson 12665 (ISC) La Tejona
Staudlcy ir Valeria 45820 (US). Near Tilaran, Slaiullcjt 6 Valeria 45532 (US) Q'lebrada
Serena, Standlei, 6 Valeria 46140 (US). Tilaran, Valeria 1156 (F). Volcan Orosi Wilbur ir
Stone 10214 (MO). HEREniA: Vara Blanca, Shitch 3674 (MO, NY US) 3680 (GIT
MO, NY, US). Yerba Bnena, Slamlley ir Valeria 50068 (US). PuxxAnENAs: I mi SW
of Canas Gorda.s, Croat 22279 (MO). Osa Pem'nsnla, Godfrey 66916 (NY, US). 4 km
S of San Vito de Java, Raven 20891 (F). Vic. of Bneiios Aires, Tomhiz 3646 (US) 6540
(US). SAN JOSE: Vic. of El General, Skutch 2206 (GII, MO, NY, US). Vara lilanea
Skutch 3674 (US), 3680 (US). Vic. of El General, Skutch 3802 (GH MO NY US)

Ecuador, napo: Vic. of Puyo, Skutch 4460 (A, F, MO, NY. US), tuncuraiiua:
Valley of the Pastaza Ri\ er, Hitchcock 21894 (GII, NY, US).

GUATEMAI.A. sucHiTEPEQUEz: Finca Moea. llutinewell 14627 (GH).
HoNnuHAs, ATLANTinA: 3 km S of Laneetilla, Molina 10467 (US), cortes: N of Lake

Yojoa, Morton 7619 (NY), moha'/ax: Vic. of El Zamorano, Frcijtag 222 (MO), 306 (WIS).
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Mexico, chiapas: 13 km N of Berriozalial, Breedhve 31256 (DS, MO). Laguna Ocotal

Grande, Breedlove 32999 ( DS, MO).
Nicaragua, matacalpa: N of Santa Maria tie Ostuma, Williams ct al. 24919 (F,

NY), 27750 (F).
. .

'

Panama, canal zone: Trail toward Chico, Stetjcrmark 6- Allen 17435 (UC). chihiqui:

Vic. of New Switzerland, Allen 1338 (F, GH, MO, NY). 2.5 km N of Bambito, Cochrane

ct al. 6296 (MO). 3 mi N of Volcan, Croat 13559 (ISC). 1 mi E of Canas Gordas, Croat

22331 (ISC, MO). Above San Felix, Croat 33047 (MO). Cerro Colorado, Folsoin et al.

4845 (MO).' La Fortuna, Hammel 2269 (MO). Volain Chiriqni, Hitchcock 8199 (in part)

(UC, US). 2 mi above Botjuete, Killip 1529 (US). Vic. of Boquetc, Stern ct al. 2032 (US).

dariIv: Cerro Mali, Gcntni It Mori 13855 (MO). Cerro Tacarcnna, Gentry 6 Mori 14090

(MO). Cerro Sapo, Ilarnmel 1134 (MO), 1310 (MO). HEimKHA: Al)ove Chepo de las Minas,

Fohom et al. 6996 (MO), 6970 (MO), los santos: 25 mi SW of Tonosi, Lewis et al. 2896

(COL MO). PANAMA: Cerro Azul, Croat 17298 (MO). Cerro Campana, Croat 22784 (MO);

Dressier 3942 (MO). Cerro Aznl, Duke 9345 (MO). Cerro Campana, Dwyer et al. 4728

(MO). Cerro Jefe, Dwyer et al. 7239 (MO); Dwyer I- Gentry 9498 (MO); Gentry et al.

3.5/5 (MO). Cerro Campana, Lewis et al. 3048 (COL, MO, UC). 3 mi NE of Altos de

Paeora Liesncr 527 (MO). Cerro Aznl, Nee 9295 (MO); Porter et al. 4094 (MO). Cerro

Campana Porter et al. 4272 (MO), 4882 (MO). La Eneida, Sodcrstrom 2007 (ISC, MO).

Cerro Campana, Wilbur ^Lr Weaver 11300 (MO), veragu.vs: NW of Santa Fe, Afori tr

Kallunki 5315 (MO).
^ ^ ^ ^^__^

Venezuela, thujillo: Entre Escnqne and La Mesa de San Pedro, Steyermark 104bb^

(VEN). zulia: Sierra dc Perija, Steyermark et al. 105551 (MO). Rio Apon, Varcschi

3166 (VEN).

17. Excluded Species and Names of Uncertain Status

Lasiacis excavata (Ilenraid) Parodi, Notas Mus. I.a Plata, Bot. 8: 92. 1943.

Panicum excavatum Ileniard, Repert, Spec. Nov. Regni Veg. 23: 179. 1926.

TYi'E: Paraguay, Guarapi, dans Ics forcts, tigcs radicantes, 18(S1, Bahnsa

2947 (L, holotypc).

Parodi (1943) transferred this species to Lasiacis on the basis of the small

cratiform depression at the apex of the fertile lemma in which is borne a fine

pubescence. There are no otlier spikelet characters in common with La.siacis.

The very narrow spikelets borne erect on the pedicels are quite different from

anything found in La.siacis. For this reason, I exclude this species from La.siacis.

As Parodi (1943) noted, the base of the fertile lemma does have a depression

miniscent of those in Ichananthus. The real affinity may lie with this genus

or with the Panicum species closely related to Jchnunthus.

Panicum divaricatum L. var. latifolium Fomii., Mex. PI. 2: 33. 1886, non P.

divaricatum var. latifolium Schlecht. & Cham., 1831.

The ten .specimens cited by Fournier under this variety represent a mixture

of L. ru.scifolta and L. nigra.

Panicum maculatum Aubl., Pi. Guian. 1. 51. 1775. La.siacis nwculata (Aubl.)

Urb., Symb. Ant. 8: 751. 1921.

The application of this epithet is uncertain. The species cannot be identified

from the description. Urban (1919) used the name in place of L. sorghoidea

(Desv.) Plitchc. & Chase. He based this on an unpublished (Hitchcock, 1927b)

re

drawing of Plumier which was cited as a synonym of P. maculatum by Aublet

(1775). Urban noted that "Aus der Abbildung Plumiers kann man nicht ersehen,

ob Lasiacis sorglwidea (Desv.) Hitchc. et Chase oder die sehr nahe vervvandte

L. sloanei (GrLseb.) Hitchc. vorliegt." He further stated that Plumier probably
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described a plant from Martinique, and since L. sloaiwi did not occur there,

tlie name must apply to L. sorghoidca. However, Aublet\s description almost
certainly was based on a plant from the Guianas. Since L. ligulata is the most
common species in this region, the name may actually refer to L. liguJata. Stafleu

(1967) indicated that the main fragments of Aublet's herbarium are at BM and P.

It has not been possible to locate a type yet in these two herbaria. Until this

can be done, it seems wise to follow Hitchcock (1920) is assigning this name
to doubtful status.

Panicum ruscifoUiim 11. B. K. var. amhhjoidcs Fourn., Mex. PI. 34. 1886.

No specimens are cited but five specimens arc cited under the two sub-
varieties of this variety.

Panicum rnscifolium IT. B. K. var. amhhioides Fonni. subx^ar. ghhrci Fourn.
Mex. PL 34. 1886, nom. nud.

Panicum mscifoUum H. B. K. var. amhhioides Fourn. subvar. pihisa Fomii. Mex.
PI. 34. 1886, nom. nud,

Panicum scariosum Trin. ex Steud., Nom. Bot., cd. 2. 2: 263. 1841. nom. nud.
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glabra 12a
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* #
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procerrimun 9

rhizophorum 10

rugelii 11a
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-—sub\ar. pilosa 17 swartzUinu in 15a

Index to cited specimens. Each specimen is listed by the first collector, even when other
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Belem 1657 (5).

Belshaw 3086 (5), 3615 (13).

Benitez do Rojas 365 (12a), 395 (9).

Benoist 4743 (5).

Bequaert 53 (12a).

Berlin 1514 (5), 1966 (15a).

Bernmdez 34933 (15a).

Bernard! 993 (9).

Bernoulli 48 (2c), 885 (15a), 930 (2c), 951 (2c), 953 (15a), 968 (9).

Berry 309 (15b).

Bertero s.n. (5).

Bertoni 982 (2b), 1342 (2b), 1413 (15a), 3100 (21)).

Biedle s.n. (2a).

Black 122 (5), 4651 (15a), 46-185 (5), 47-1052 (5), 48-2496 (9), 51-12282 (5), 51-12665

(15a).

BUike 7721 (2a), 7759 (2a), 7836 (9).

Blodgett s.n. (2a).

Blomquist 12083 (2a).

Blum 1962 (15a), 2059 (15a), 2089 (8a).

Boer 1158 (5).

Boldingh 990 (2a), 2070 (2a).

Botteri 633 (10).

Bourgeau 1459 (15a), 1461 (8a), 1889 (9), 2971 (9), 3025 (10).

Bovell s.n. (15b).

Box 64 (2a), 91 (2a), 115 (15a), 119 (14), 160 (15a), 172 (2a), 3770 (9), 3913 (1), 3940

(15a), 3943 (15a), 3950 (15b), 3957 (8a).

Brace 1509 (2a), 1908 (2a), 3978 (2a), 4230 (2a), 4305 (2a), 4617 (2a), 5108 (2a),

6786 (2a).

Brade 18411 (5), 20104 (5).

Braga 2465 (15a).

Brandegee s.n. (9), s.n. (12a).

Brant 1694 (2a), 2031 (2a).

Brass 21136 (2a).

Bravo 218 (12a), 247 (9), 250 (14).

Breedlove 6428 (7), 10056 (7), 10971 (7), 11322 (7), 11827 (7), 13121 (7), 13247 (12a),

13566 (3a), 13704 (2c), 13903 (8a), 13905 (9), 13956 (7), 19803 (12a), 20164 (2c),

20352 (7), 20429 (2c), 20535 (9), 20654 (12a), 20697 (2c), 20875 (12a), 21025 (10),

21064 (7), 21101 (10), 21703 (10), 22112 (9), 22173 (10), 24080 (9), 26297 (9),

26303 (7), 26497 (9), 26857 (7), 27463 (3a), 27517 (11a), 27602 (10), 27616 (7),

27859 (7), 27903 (9), 27923 (10), 27985 (7), 28036 (9), 28079 (15a), 28156 (7),

28223 (12a), 28304 (2c), 28329 (12a), 28449 (12a), 28581 (12a), 28582 (12a), 28838

(3a), 28849 (14), 28904 (10), 28907 (7), 29030 (2a), 29085 (10), 29088 (7), 29477

(7) 29722 (3a), 30726 (8a), 30735 (12a), 31256 (16), 32999 (16), 33311 (2a),

33325 (8a), 33955 (13), 34090 (13), 35586 (12a), 36588 (12a), 36679 (7), 36704 (7),

36707 (12a), 37041 (9), 37617 (12a), 37636 (12a), 38025 (10), 38046 (7), 38121 (9),

38201 (3a), 39046 (12a).

Brencs 4560 (10), 5147 (7), 5161 (7), 5191 (7), 5371 (10), 6432 (15a), 10423 (7), 13460
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(16), 14375 (7), 14620 (15a), 15059 (7), 17025 (7), 17331 (15a), 17380 (8a),
17382 (15a), 17439 (8a), 19413 (7), 19416 (15a), 20300 (10), 20314 (7), 20319 (16),
20507 (7), 21952 (7),s.n. (7).

BrfiintT 6514 (9).

Bretcler 3124 (7), 3417 (15a), 3443 (8a), 4088 (7), 4128 (9), 4136 (7), 4911 (15a).
Brularalli 2625 (21)).

Britton 106 (11a), 115 (14), 121 (14), 141 (2a), 241 (2a), 393 (14). 443 (15a), 586 (14),
640 (2a), 665 (15a), 678 (5), 966 (2a), 1230 (5), 1,509 (12a), 1510 (2a), 1624 (12a),
1841 (2a), 2106 (2a), 2128 (14), 2130 (2a), 2266 (5), 2623 (2a), 2630 (2a), 2905 (1),
2996 (14), 4045 (15a), 4490 (5), 4694 (15a), 4955 (2a), 5006 (2a), 5405 (2a),
5696 (2a), 6033 (2a), 6403 (2a), 6450 (15a), 6991 (2a), 10042 (2a), 12979 (12a),
14659 (12a), 14860 (11a), 15065 (12a), 15134 (2a), s.n. (2a).

Broadway 164 (15b), 225 (5), 324 (15h), 389 (5), 415 (5), 436 (15a), 501 (151)), 533 (5),
607 (151)), 654 (5), 671 (15a), 685 (5), 712 (5), 716 (15a), 720 (15a), 732 (15a).
2504 (1), 2627 (1), 3551 (5), 4038 (5), 4446 (151)), 4674 (15a), 4674A (15b) 4841
(15b), 4923 (5), 4924 (1.5a), 4952 (5), 4959 (5), 4976 (15a), 5170 (15a) 5504 (5),
5873 (15a), 5892 (5), 5991 (15a), 6739 (1), 6811 (5). 7067 (15a), 7233 (15a),
7447 (1), 7.579 (1.5a), 7666 (15a), 7915 (5), 8081 (1), 8083 (1), 9164 (15a),
9929 (5), 11286 (15a), s.n. (1), s.n. (2a), .s.n. (15a).

Brolley 7465 (13).

Brown 136 (2a).

Bnics s.n. (2a), s.n. (14), s.n. (15a).

BriHiken 286 (12a), 288 (12a), 292 (9), ,328 (7). 348 (7), 371 (9), 440 (7).
Bufhtien 10 (15a), 22 (2b), 88 (1.5a), 161 (15a), 2499 (5), 2500 (15a), 3635 (15a),

4271 (15a), 6442 (15a).

Buck 471 (2a), 1090 (2a).

Bunting s.n. (15a).

Bnrch 1187 (12a).

Bur«<"r4117 (12a), 6,583 (12a), 8812 (13), 9.578 (7), 10551 (1,5a).

Burkhart 17001 (7).

Buscy 574 (12a).

Byrne 133 (2a), 227 (2a), s.n. (2a).

Cabrera 243 (15a).
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A NEW MAIELEA (ASCLEPIADACEAE) FROM
THE BAHAMAS

David L. Spellaian^

Preparation of a new account of tlie flora of the Bahamas by Dr. Donovan

S. Correll of Fairchild Tropical Garden has led to recent intensive collections

from those islands by Dr. Correll. The new taxon described below represents

the first record of this large and interesting genus from tliese islands. Wliile

known from a number of other Caribbean islands, Matelea is nowhere as abundant

nor diverse as in the tropical areas of tlie mainland land mass of North and

South America.

Matelea correllii Spelhnan, sp. nov.

—

Fig. 1.

Caules scandens; foliis anguste ovatis, Inisibus rotundato-tnincatis, infloirscentia fere

eprdimcnlata, corollis mtatis, viridilnis, macula alho ad apiccm, gNiiostcgio ruhiifusco, apicc

tholifoniii, corona quinquiangulari, 1)asalitei- striata aulcin colunuia lacvi, folliculo anguste

obovoideo, quinqueali.

Slender vines; stems weakly and sparsely rctrorse hispid when young, becom-

ing glabrous. Leaves narrowly ovate, apically acute, mucronulate, basally truncate

to shghtly rounded, glabrous above and below except for short hairs along the

margins and along the larger veins bencatli, the lower surface somewhat pustulate

at least when dry; blades mostly 5-7 cm long, 1.5-2 cm broad; petioles retrorse

hispid, 0.5-0.7 cm long, a cluster of dactyliform glands at the juncture of petiole

and blade. Inflorescence an interaxilhuy contracted umbelliform raceme, ap-

parently 3-5 flowered, glabrous or nearly so; peduncles mostly ca, 2 mm long;

pedicels 4-5 mm long. Flowers 13-15 mm in diameter; calyx deeply cut, glabrous

on both surfaces, the lobes ovate, 3-3.5 nun long, mostly 2.5 mm wide, a single

gland within the base of each siiius; corolla rotate, green with darker green

venation, usually with a small white spot at the apex of each lobe, glabrous

throughout, the tube ca. 1 mm long or less, the limb deeply cut, the lobes broadly

ovate, 5,5-6.5 mm long, 4.5-5.5 mm wide; gynostegimii ca. 1.5-2 mm high, red

brown, the head sharply pentagonal, ca. 2.5 mm in diameter, terminated by a

rounded dome with a shallow depression in its center; corona carnose, red brown,

broadly pentagonal, 3 mm in diameter, appearing to consist of two distinct parts,

a basal thickened striate portion rather sharply delineated from the upper skirt-

like smooth portion which is slightly concave beneath each of the 5 anthers;

pollinia compressed, broadly obpyriform, excavated on one side, 0.8 lum long,

0.4 mm wide, the corpusculum subsagittate, ca. 0.3 mm long, 0.2 mm wide, the

translators ca. 0.7 mm long. Follicles narrowly obovoid, longitudinally 5-winged,

puberulous when young, glabrous or nearly so at maturity, 7 cm long, 1.5-2 cm

in diameter, the wings 1-2 cm wide; seeds flattened, ovate, ca. 5 mm long, 3.5

mm wide, the marginal wing ca. 0.5 mm wide, irregularly and vaguely serrate

^ Research Associate, Missonri Botanical Garden, 2315 Tower Grove Avenue, St. Louis,

Missouri 63110.

Ann. Missoliu Box. C^ard. 65; 1255-1257. 1978.
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at one end, surface minutely pustulate with dark broken reticulations scattered

irregularly over tlie surface, the coma wliite, 2-3 cm long.

Type: Bahama Islands, long island: Vine climbing on trees and shrubs

in low places along Queen s Highway about 4 miles north of Clarence Town

center, 18 Nov. 1977, D.S. Corrcll 49112 (MO, liolotype; F, FTG, GIT, NY, US,

isotypes).

Additional collection examined (fruiting): Bahama Islands, long island: About 3 miles

west of Clarence Town along Queen's Highway, on edge of low^ swaunpy area on north side of

highway, vine on shrubs, 14 March 1977, D.S. ConcU 4HIS7 (F, FTG, CII, MO, NY, US).

Except for its generally larger size, tliis species is remarkably similar to the

Giuitenialan-Belizean M. pusilUfhmi L. W^ms, This resemblance is manifest in

the glabrous usually truncate leaves, nearly sessile inflorescence, and dark green

flowers with their white-tipped lobes. It also bears a superficial resemblance to

Af. grisehachiami Alain from Cuba, a speci(\s which is much more pubescent

throughout, and has a larger corona which is more circular than angular.

Figure 1. Matelea corrcUU Spellinan—a. Flowering stem (xM>).—^b. Flower bud ( X3).

e. Infloreseence (xiy2).—ck Flower (xHj).—e. Detail of corolla lobe venation (x6).—
f Flower, longitudinal section (x3).—g. Gynostegium (x6).—h. Gynostegiuni from above

(X6).—i. Floral diagram.—j. Young fruit, longitudinal section (x3).—k. Corolla enfolded

over young fruit ( X3).—l. Fruiting stem (X^A>).—"i- Dehiscing fruit (xVj).—n. Seed with

coma (xMi)-—o- ^^'^^l coma removed (x3). Illustrated by Priscilla Fawcett.
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THE BOTANY AND NATURAL HISTORY OF PANAMA

A syinposiiiin to sigiml completion of the Flora of Panama will be held in

Panama 1-4 April 1980. Sessions will include the physical setting, archaeology,

vegetation, flora, fauna and demography of Panama and nearby countries as

well as other natural histor)' related topics. Conservation of endangered land-

scapes will be a theme. Both invited and contributed papers will be given, and
either Si^anish or English may be used. Limited funds may be available to assist

costs of attending this meeting. The s)'mposium is sponsored jointly by the

Missouri Botanical Garden, the Unixersitv of Panama, and the Smithsonian

Tropical Research IiLstitute.

Contact: IVof. Mireya D. Correa A.

Kscuela de Cieneias Naturales y Farmacia

Estafeta Universitaria

University of Panama
R(^pul)lic of Panama

JESSE NL CREENMAN AWARD

J

herbarium, I
,

( T.omariopsidaceae )

.

F. Almeda, Jr. wc

fi:

A monograph of the fern genus KoWnth
»

<c

SystcMiiatics of tlic genus Motio-

chactum ( Melastomataceac ) in Mexico and Central America.

The award of $250.(X) is presented eacli year by the Ahunni Association of

the Missouri Botanical Garden. It recognizes the best paper in \ascular plant or

bryophyte systeniatics based on a doctoral dissertation publislied during the

previoas year. Papers pul)lished in 1979 are now being considered for the 13th

Annual Award, to be presented in 1980. Reprints of such papers should be sent to

Greenman Award Committee, Department of Botany, Missouri Botanical Garden,
P.O. Box 299, St. Louis, Missouri 63166 U.S.A. In order to be considered for the

Award, reprints must be received l)y 1 Julv 1980.

ERRATA

The following typographical errors appeared in N'ol. 65, no. 2:

P. 615, line 1, read 1816 for 1886

P. 778, line 25, read lewisii for lewissi

The previous issue of the Annai.s of tmk Missouhi Botaxical Gahdkn,
Vol. 65, No. 3, pp. 782-998, was published on 20 March 1979.
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