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A REVISION OF THE GENUS 

PSYCHILIS RAFINESQUE (ORCHIDACEAE ) 

Ruben P. Sauleda (Florida Atlantic University, 
Department of Biological Sciences, Boca Raton, FL. 
33431) 

ABSTRACT 

This study treats the genus Psychilis Rafinesque 
(Orchidaceae), a natural species complex of 15 species, 
2 natural interspecific hybrids and one natural 
intergeneric hybrid. The genus was first proposed by 

Rafinesque (1838) based on Epidendrum bifidum Aublet. 

This treatment, which includes keys and descriptions, 
consolidates the species previously placed in various 
genera into Psychilis which is here re-established. 

Included are 11 new combinations, P. atropurpurea, P. 

bifida, P. buchii, P. cogniauxii, P. domingensis, P. 

truncata, P. Kraenglinii, P. krugii,; BP. olivacea, _P'. 
vernicosa and P. x tudiana, five new species, P. 
correllii, P. dodii, P. macconnelliae, P. monensis, P. 
rubeniana and a new natural hybrid, P. x Yaganil. A 
new hybrid genus x Laelichilis and a new intergeneric 
combination x Laelichilis yumanensis are also proposed. 

INTRODUCTION 

When the genus Epidendrum was established by 
Linnaeus (1763); few epiphytic orchids were known and 
the genus became a nomenclatural catch-all for 

epiphytic orchids. The botanical explorations of the 
Late, ~l8th: and early 19th centuries led to an 
exponential increase in the number of epiphytic orchids 
placed in Epidendrum, rendering the Linnean concept 

unwieldy. As the number of Epidendrum species 
increased, taxonomists realized that the genus 
contained many species groups that were best considered 
distinct genera. Swartz first addressed this problem 
by establishing the segregate genera Dendrobium 
(1799a), Stelis (1799) and Oncidium (1800). 
Approximately 50 further segregate genera have’ since 
been described based on species originally placed in 
Epidendrunm. 

Hooker (1828) established the genus Encyclia based 
on Encyclia viridiflora Hooker, characterized by 
having "a roundish bulb, scape branching into a 
panicle, labellum 3-lobed". Hooker's emphasis on the 
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non-resupinate nature of the flowers of the type 

species probably led to the eventual abandonment of the 

generic concept of Encyclia by both Hooker and Lindley. 
Although this feature is rare, it does occur in other 
species in the genus (e.g., Encyclia caicensis Sauleda 

& Adams). Lindley (1853) reduced Encyclia to a 
subgenus of Epidendrum and included most species 
corresponding to Hooker's concept. Lindley's 
treatment, with some modifications at the subgeneric 
level, was followed by Cogniaux (1898, 1910), Ames et 
al. (1936), Ames & Correll (1952), Williams (1952), 
Garay & Sweet (1974), Hamer (1974), and Dunsterville & 
Garay (1979). 

Although not immediately accepted, the 
establishment of the genus Encyclia was a major step in 
understanding this species complex and acted as _ the 
catalyst for the eventual segregation of many other 
genera from Epidendrum. These include: Dinema Lindley 
(1831), based on Epidendrum polybulbon Swartz; 
Psychilis Rafinesque 1838), based on Epidendrum 
bifidum Aublet; Prosthechea Knowles & Westcott (1838), 

based on Prosthechea glauca Knowles & Westcott; 
Hormidium Lindley ex Heynhold (1841), based on 
Hormidium uniflorum Lindley ex Heynhold; Anacheilium 
Hoffmannsegg (1842), based on Epidendrum cochleatum 
Linnaeus; Nidema Britton & Millspaugh (1920), based on 
Epidendrum ottonis Reichenbach f. The acceptance of 
Epidendrum nocturnum Jacquin as the conserved type 
species for Epidendrum by the International Botanical 
Congress established the basis of the genus. 

Schlechter (1914) adopted Hooker's concept of the 
genus Encyclia, transferring numerous species from 
Epidendrum. Hoehne (1952) later followed Schlechter's 
lead and transferred other species to Encyclia. 

Dressler (1961) however, broadened the generic concept 
by transferring into Encyclia species belonging to four 
already established genera (Anacheilium Hoffmannsegg, 
Hormidium Lindley ex Heynhold, Prosthechea Knowles and 
Westcott, and Dinema Lindley). Pabst et al. (1981) 
specifically addressed the uncontrollably expanding 
concept of Encyclia by restricting it to plants without 
druse crystals, with free or almost free labella, 
generally with winglet columns’ not’ gibbous, with 
shallow clinandria and undivided rostella, 
inflorescences with a stem, generally without spathes, 
and with fusiform fruits. If to these characteristics 
is added, from Hooker's (1828) protologue, a roundish 

bulb, scape branching into a panicle, and labellum 
3-lobed, a generic concept that very closely 
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corresponds to Schlechter's (1914) application of 

Encyclia emerges. 
The acceptance of the generic concept of Encyclia 

as originally proposed by Hooker (1828), excludes a 

number of species groups from the broader concept of 

Dressler (1961). 
One of these species complexes, the genus 

Psychilis, a natural group of 17 taxa endemic to the 

West Indies, was proposed by Rafinesque (1838) based on 
Epidendrum bifidum Aublet. Dressler (1961) recognized 

this complex as a distinctive assemblage, which he 

informally designated the "bifidum group". The 

consolidation of the species inthis group into a 

distinct genus is a logical extension of Dressler's 
work. This paper reestablishes Psychilis. The genus 

as recognized here is composed of 15 species and two 

interspecific hybrids. An intergeneric hybrid between 

Psychilis and Laeliopsis Lindley also is reported. 
The genus Psychilis differs from Encyclia both 

vegetatively and florally. Most species 0 sychilis 

have leaves articulated with the leaf-sheaths which 

enclose the base of the inflorescence and the margins 

of the leaves are usually erose-dentate. In Encyclia 

the leaf-sheaths do not enclose the base of the 

inflorescence and the leaf margins are entire. The 

pseudobulbs of Psychilis are more fusiform, have 

numerous evenly-spaced sheath scars, and are often 

sulcate, while the pseudobulbs of Encyclia are more 

pyriform, have sheath scars basally, and are usually 

not sulcate. Florally, the most obvious and consistent 

difference is in the habit of the inflorescence. 

Psychilis has a long pedunculate and capitate raceme 

with new racemes repeatedly produced from the old 

peduncle for as long as three years. Encyclia usually 

produces a simple, pedunculate raceme or panicle with 

new racemes not produced from the old _ peduncle. In 
most species of Psychilis the base of the lateral lobes 

of the labellum are adnate to the column while the 

midlobe of the labellum under the column has a_ raised, 

platform-like, canaliculate callus. In Encyclia, the 

lateral lobes are free and the callus usually consists 

of lateral erect keels. 

TAXONOMIC TREATMENT 

Psychilis Rafinesque, Fl. Tellur. 4: 40. 1838 ("1836"). 

Type: Epidendrum bifidum Aublet 
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Epiphytic or epilithic, rhizomatous plants. Roots 

many, Slender, canescent or velamentous. Rhizome 
short, stout, creeping, completely enclosed by 
imbricating scarious’ sheaths. Stem modified into 
pseudobulbs, these erect or ascending, clustered, 
enclosed by scarious imbricating sheaths, to 6-leaved 
at apex. Leaves coriaceous to rigid, margin entire or 
cartilaginous, crenate to erose-dentate. Inflorescence 
terminal, pedunculate, peduncles slender, elongate, 
completely enclosed by appressed, imbricating, 
chartaceous sheaths, terminated by a short, compact, 
globose, or capitate raceme; racemes several, produced 

one or two ata time during a two- to three-year 
period. Flowers produced several at a time, in 
succession, pedicellate. Ovary slender. Sepals and 
petals free, spreading or reflexed. Labellum basally 

clawed and adnate to column, 3-lobed, lateral lobes 
basally adnate to column, midlobe with a broad 
canaliculate callus, disc variously callose. Column 
fleshy, without basal foot, cylindric, without 
auricles. Anther terminal, operculate, incumbent, 
2-celled. Pollinia 4, equal, compressed, waxy, 
connected by a caudicle, sessile, eglandular. Stigmas 
2, confluent, transverse. Fruit an ovoid to ellipsoid 
capsule, with prominent ribs. 

Key to Species 

The preparation of a key which can be used with 
dried material is difficult for the genus Psychilis. 
Most of the species are vegetatively similar and the 
floral characters are difficult to recognize on dried 
specimens. The following key is most useful with live 
material. The country of origin has been added to 
further aid identification. 

l. Callosity on midlobe of labellum under column not 
canaliculate, shape oval and flattened with 3-4 
lateral grooves or broad, flattened and involute 
a) ube eueceiere. ©) bw © & Be ee © 0s .e) ole vellepelallelejete ol ee, (aaie alaanea teres ment 

as Callosity on midlobe of labellum under column 
deeply canaliculate, shape oblong, cordate or 
PHOMDA GC 6 oceie a ese eda 0) © wo weve wuertener © eee) ecu 0 wie, Seen a ie ai nn 

2. Petals elliptic to obovate, obtuse; disc of 
labellum with 5-9 undulate lamellae; apex of 
disc emarginate; lateral lobes of labellum 
erect, enclosing and concealing column; 
inflorescence arching; labellum deep 
reddish-purple; endemic to Dominican 
REPUDLIC... eee cece eeereeeceeeel2- P. Olivacea 
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2. Petals spatulate, mucronulate; disc of 
labellum with 3 undulate lamellae; apex of 

disc mucronulate; lateral lobes of labellum 
erect, oriented away from column; 
inflorescence erect; labellum yellow with 
reddish-purple radiating eae: endemic to 
Hi spaniolad cassis See ees cecal. 09P Oferuncata 

Callosity on midlobe of Lapeer under column 
rhombic; disc of labellum orbicular; endemic to 

Dominican Republic..... nesicva aye daetend sG. DRRdedat 
Callosity on midlobe of labellum under column 
oblong or cordate; disc of labellum obovate, 
flabellate, reniform or pandurate......e-eeeeeeees 4 
4. Disc of labellum with 5-8 rows of Stestyy 

protuberances; lateral lobes of labellum 
enclosing and concealing column.......see200e5 

4. Disc of labellum with undulate lamellae, erect 

keels or without ornamentation; lateral lobes 
of labellum clasping but not concealing column 
areuomonel siwieasiel sieratye) cael a FOO COO ODO OOO mbm o De OO OGD OS 

Petals oblanceolate; sepals and petals green to 

greenish-yellow; lateral lobes of labellum white 
to greenish-white with pale purple radiating lines 
or spots; endemic to Hispaniola......3. P. buchii 
Petals spatulate; sepals and petals yellow with 
reddish-brown lines; lateral lobes of labellum 
yellow with reddish-brown radiating lines; endemic 
Po Halspanvolare crete celeste! cee eeeeeee +4. P. cogniauxii 

6. Disc of labellum without ornamentation; 
inflorescence arching; endemic to Dominican 

Republic... ccccccccees #50. “Ps vernicosa 
6.;  (Dasc,jot ieee with endulaee lamellae or 

erect keels; inflorescence erect....... anognet 

Callosity on disc of labellum under column 
HUIS Ss Goon ogo dO OUL 5 BO CeO) ae cro cect sob DoS ooacnatS 

Callosity on disc of labellum under column 
COLG are Re-asterelcielane olfeleie: > shel ollelel sekohemolessticneteme a0 oo on Ora UO) 

8.  Dascsof dabellum. with) 3° lateral erect keels 
joining callosity on Ha ee endemic to 

Hispaniola.....cecceeses ---l. P. atropurpurea 
8. Disc of labellum with 1- “9 undulate lamellae 

not joined to callosity under column.........9 

Disc of labellum with 1 central undulate lamella, 
disc magenta, scarlet or yellow....... Pid.o Dioiaco be! 
Disc of labellum with 3-9 undulate lames ney disc 
white with radiating purple lines; endemic to 

Dominican Republic..........+...-13. P. rubeniana 
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10. Disc of labellum with 5 undulate lamellae; 
lateral lobes enclosing column; endemic to 
RAPEL oo See ooo sec eceeceevceeeeee2z» P. bifida 

10. Disc of labellum with 3 undulate lamellae; 
‘lateral lobes erect and clasping but not 
overlapping column....cccccccecccscisss se vm ame 

11. Disc of labellum white to yellow with 

discontinuous, radiating, pale purple lines; apex 
obcordate; endemic to Puerto Rico....9. P. krugii 

ll. Disc of labellum magenta, scarlet or lavender with 
dark purple radiating lines; apex emarginate....12 
12. Disc of labellum magenta or scarlet, middle 

lamella white; endemic to the northern islands 
of the Lessor Antilles.........5 Ps cOrrelias 

12. Disc of labellum lavender with 3-5 
reddish=-purplhe lines... oo. 0s sss ewnts alas Seupeneee 

13. Disc of labellum flabellate or reniform, shallowly 
emarginate; endemic to Puerto Rico and the Virgin 
TsSlandS: .iccewcsnssonsoecscoeslO. (PP maceonne lee 

13. Disc of labellum ovate, deeply emarginate; endemic 
to Mona Island..... Boe ee seeeeeell. BP. monensis 
14. Disc of labellum magenta or scarlet, endemic 

to Puerto RiCO..s.cecee dee ee8s PPS RAen ene 
14. Disc of labellum yellow with magenta radiating 

lines, endemic to Dominican Republic 
ako ds ve love; eKotyslle vey abobeveteeche cote iat oreme le ene Te domingensis 

Taxanomic Treatment 

1. Psychilis atropurpurea (Willdenow) Sauleda, 
comb. nov. 

Basionym: Epidendrum atropurpureum 
Willdenow, Sp. Pl..4:. 1I5. 26052 
Encyclia atropurpurea (Willdenow) 
Schlechter, Orchideen, 208. 1914. Type: 
In the absence of any specimens verifiable 
as type material, the illustration cited by 
Willdenow (Plumier, Pl. Amer. 8: t. 178, 
f. 1. 1758) is here designated as the 
lectotype. i 

PLANT epiphytic, to 2.4 m tall. ROOTS velamentous. 

PSEUDOBULBS elongate, fusiform to _ ovoid, apically 
attenuate, to 16 cm long, 3.5 cm thick; to” 5=—Ieaved, 
LEAVES rigid, distichous, articulated with the leaf 
sheaths, linear-lanceolate to linear-oblong, subacute, 
margin entire, to 45 cm long, 3.6 cm wide. 
INFLORESCENCE to 2.2 m long, peduncle erect, racemes 

erect, rachis to 7.0 cm long, to 18-flowered. FLORAL 
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BRACTS broadly ovate, acute to acuminate, to 2 mm wide, 

1 mm long. PEDICEL to 5.5 cm long. SEPALS and PETALS 

pale green to greenish-brown, tipped with 

reddish-brown, reverse side of segments rose-carmine. 

SEPALS oblanceolate, obtuse, to 2.0 cm long, 0.7 cm 
wide. PETALS spatulate to oblanceolate, obtuse to 1.9 
cm long, 0.5 cm wide. LABELLUM to 2.4 cm long, 1-4 cm 

wide; lateral lobes obovate, obtuse, erect, concave, 

clasping column, yellow to reddish-purple with 

reddish-brown radiating lines; midlobe obovate, 

emarginate, with a broad, oblong, canaliculate callus, 
apex terminating in three, lateral, erect keels 
extending onto disc, midlobe white, streaked with 

purple or reddish-purple, with a white margin and a 

‘white triangular spot on disc in front of column. 

COLUMN rose-carmine to reddish-purple, apex white or 

yellow, to 1.4 cm long, 0.5 cm wide; anther yellow. 

CAPSULE ellipsoid, to 2.6 cm long, 1.3 cm thick. 

Distribution: Endemic to central Hispaniola. 
Flowers sporadically throughout the year, mainly 

from December to May. 
Epidendrum atropurpureum described in 1805 by 

Willdenow, was reduced to synonymy under Epidendrum 
bifidum Aublet by Lindley (1853). The nomenclatural 

history was complicated by the misapplication of the 

name E. atropurpureum to a different and common Central 
American species by Ames et al. (1936). Dressler 
(1964) recognized that the Plumier plate upon which E. 
atropurpureum was based did not represent the Central 
American species. He determined the correct name for 
the Central American species to be Encyclia cordigera 
(Kunth) Dressler. Dressler (1964), like Lindley before 
him, failed to recognize that E. atropurpureum and E. 

bifidum are two closely related but distinct species 
occurring in Hispaniola and incorrectly treated E. 
atropurpureum aS a nomen confusum. The two Plumier 

plates, representing the types of E. atropurpureum and 
E. bifidum, although crude and diagrammatic, clearly 
differentiate between the two. The lateral lobes of 
the labellum, one of the most important diagnostic 
characters which separates the two species, are clearly 
illustrated. The lateral lobes of the labellum of P. 
atropurpurea are short and clasp the column on either 

side near the base while those of P. bifida are 
considerably longer and embrace the column, extending 
over and almost concealing it. Psychilis atropurpurea 
is abundant throughout central Hispaniola while P. 
bifida is rare, found only along the northern coast of 
Haiti. 
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Vegetatively, P. atropurpurea is similar to and 

may be confused with Psychilis dodii Sauleda. Florally 
these two species differ in the shape of the callus on 
the midlobe of the labellum and the shape of the disc 
of the labellum. Psychilis dodii has a rhombic callus 
and an orbicular disc while P. atropurpurea has an 
oblong callus and an obovate disc. 

2. Psychilis bifida (Aublet) Sauleda, comb. nov. 

Basionym: Epidendrum bifidum Aublet, Hist. 
Pl. Guiane 824. 1775. 
Epidendrum papilionaceum Vahl in West, 
Bidr. Beskr. St. Croix 303, 1793, nom. 
illegit. et non Lamarck 1783. Psychilis 
amena Rafinesque, Fl. Tellur. 4: 40. 

1838 ("1836"), nom. illegit. 
Encyclia papilionacea Schlechter, 
Repert. Spec. Nov. Regni Veg. Beih. 6: 74. 
1919. Encyclia bifida (Aublet) Britton 
& Wilson, Bot. Porto Rico 6° .532«) i1930- 
Type: In the absence of any specimens 
verifiable as type material, the 
illustration cited by Aublet (Plumier, 
Pl. Amer. 8: t.) 186, £4 275808 
is here designated as the lectotype. 

Epidendrum ekmanii Mansfeld ex Urban, Ark. 
Bot. 20A (15): 16. 1926. Encyclia 
ekmanii (Mansfeld) Dod, Moscosoa 2(1): 
15. 1983. Type: HAITI: NW peninsula, 
Port-de-Paix, Saline-Michel, epiphyte, 16 
May 1925, Ekman H4030 (holotype, B, 
destroyed; lectotype, US; isotype, S). 
Lectotype (US sheet number 1304879) here 
designated. 

PLANT - epiphytic, to 1.6 m .tall. ROOTS 
velamentous. PSEUDOBULBS slender-pyriform to 
cylindrical, apically attenuate, to 10 cm long, 2.5 cm 
thick, to 3-leaved at apex. LEAVES rigid, 
linear-lanceolate, margin entire, subacute to acute, to 
24 cm long, 1.8 cm wide. INFLORESCENCE to 1.5m tall, 
peduncle erect, racemes erect, rachis to 18 cm long, to 

25-flowered. FLORAL BRACTS ovate, acute, to 1 mm long, 

1 mm wide. PEDICEL to 2.5 cm long. SEPALS and PETALS 
pale rose-carmine. DORSAL SEPAL obovate to 
oblanceolate, subacute, to 1.5 cm long, 0.5 cm wide. 
LATERAL SEPALS elliptic, obtuse, mucronulate, to 1.5 cm 
long, 0.7 cm wide. PETALS oblanceolate, subacute, to 
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1.3 cm long, 9.3 cm wide. LABELLUM to 2.4 cm long and 
2.4 cm wide, pale rose-carmine; lateral lobes ovate, 

obtuse, erect, embracing column; midlobe reniform 
emarginate, with a cordate, canaliculate callus, apex 

with two shallow teeth, basally broadly rounded; disc 

with 3 central and 2 lateral, undulate lamellae in 
front of callus. COLUMN to 1.2 cm long, 0.4 cm wide. 
CAPSULE ellipsord«to 2.0 tem long,’ 1°54 cm “thick. 

Distribution: Endemic to the xeric coastal 
regions of northern Haiti. 

Flowers sporadically throughout the year, mainly 

from March to August. 
Although this rare species occurs only in northern 

Haiti, the name has been misapplied to three different 

species. The most common misapplication (Lindley, 

1853; Dressler, 1964; Withner, 1967) is to Psychilis 

atropurpurea (Willdenow) Sauleda, a species endemic to 

central Hispaniola . It has also been misapplied 

(Withner, 1967) to both Psychilis monensis Sauleda, a 
species endemic to Mona Island, and Psychilis 
macconnelliae Sauleda, a species endemic to 
southeastern Puerto Rico and the Virgin Islands. Vahl 
(1793) described the species from southeastern Puerto 
Rico and the Virgin Islands as Epidendrum papilionaceum 

but cited as the type the Plumier plate which typifies 

Epidendrum bifidum Aublet, thereby making E. 
papilionaceum a homotypic synonym of E. bifidun. The 
name E. papilionaceum has been misapplied by many 
authors. Cogniaux (1910) used it to include P. bifida, 
P. macconnelliae, P. atropurpurea, Pp. “correliim 

Sauleda, endemic to St. Martin and St. Barthelemy, and 

P. kraenzlinii (Bello) Sauleda and P. krugii (Bello) 
Sauleda, both endemic to Puerto Rico. Britton and 

Wilson (1924) used the name to include P. bifida, P. 

macconnelliae, P. kraenzlinii, and P. krugii. Moscoso 

(1943) considered E. bifidum as a Synonym of Encyclia 
Ppapilionacea Schlechter. Urban (1926) described 
Epidendrum ekmanii based on an Ekman collection from 
the northern coast of Haiti. An examination of the 

type (Ekman H4030) clearly shows that the lateral lobes 

of the labellum are long and embrace the column, 

corresponding to the Plumier plate which typifies E. 
bifidum. 

Vegetatively, this species may be confused with 
Psychilis atropurpurea and Psychilis dodii Sauleda. 
Florally, these three species differ significantly in 
the size and shape of the lateral lobes of the 
labellum. In P. atropurpurea and P. dodii the lateral 
lobes of the labellum are short and clasp the column on 

either side near the base, while in P. bifida the 
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lateral lobes of the labellum are considerably longer 

and embrace the column, extending over and almost 

concealing it. 

3. Psychilis buchii (Cogniaux) Sauleda, comb. nov. 

Basionym: Epidendrum buchii Cogniaux in 
Urban,, Symb. Antill. 6: 50Q2/.iy9sbS20. 
Encyclia buchii (Cogniaux) Dod, 

Moscosoa 2(1): 15. 1983. Type: HAITI: 
.Near Gonaives, 250 m alt., s.d. Bush 836 
(holotype, B, destroyed). In the absence of 
any of the originally cited material, the 
following specimen is here chosen as 
the neotype: HAITI: Vicinity of ier. 
Michel de l'Atalaye, Depart. du Nord, 17 
Nov 1925 (f1), Leonard 7108 (US). 

PLANT epiphytic, to 72 cm tabi. ROOTS 
velamentous. PSEUDOBULBS ovoid to pyriform, to 3.5 cm 
long, 2 .em thick, .to 3-leaved at » apex. LEAVES 
coriaceous, linear-lanceolate to ligulate, acute, 
margin minutely erose-dentate, to 14cm long, 1.5 cm 
wide. INFLORESCENCE to 68.5 cm tall, peduncle arching, 
rachis to 2.5 cm long, to 12-flowered. FLORAL BRACTS 
lanceolate, acute to acuminate, to 3 mm tong, arm 

wide. PEDICEL to 2.4 cm long. SEPALS and PETALS green 
to greenish-yellow. SEPALS elliptic, subacute. to 
acute; to 1.4 cm) long. aO)..5 cm wide. PETALS 
oblanceolate, obtuse, to 1.2 cm long, 0.3 cm wide. 
LABELLUM to 1.2 cm long, 1.2 cm wide; lateral lobes 

elliptic to orbicular, erect, concave, enclosing and 
concealing column, white to greenish-white with pale 
purple radiating lines or spots; midlobe flabellate to 
reniform, emarginate, with a cordate, canaliculate 
callus; disc with 5-8 rows of fleshy protuberances, 
white, sometimes with pale purple spots or streaks near 
base. COLUMN white, to 0.7 om long, 0.3 cm) thien 

CAPSULE not observed. 

Distribution: Endemic to the central mountain 

regions of Hispaniola. 
Flowers sporadically throughout the year, mainly 

from October to March. 
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4. Psychilis cogniauxii (L.O. Williams) Sauleda, 

comb. nov. 

Basionym: Epidendrum cogniauxii L.O. 

Williams, Bot. Mus. Leafl. 6(7): 139. 1938. 
Epidendrum christii Cogniaux in Urban, 
Symb. Antild. 6: 695, 1910; non 
Reichenbach f. (1876). Encyclia 
cogniauxii (L.O. Williams) Dod, Moscosoa 

ES WS. 1983.2) bypes.” (HADES Near 
Dupety and Ranquitte, 4 Sep 1909, Christ 
2139 (holotype, B, destroyed; fragment of 
holotype at BR here designated as 

lectotype). 

PLANT. ..epiphy tic,» (“to \ S2qcuems tall. ROOTS 

velamentous. PSEUDOBULBS pyriform to ellipsoid, to 4.6 

cm long, 1.6 cm thick, to 2-leaved at apex. LEAVES 

rigid, linear-lanceolate, subacute, margin entire to 

minutely erose-dentate, to 18 cm long, 1.5 cm wide. 

INFLORESCENCE to 47.4 cm tall, peduncle arching, rachis 

Loy E25 nem long, to 15-flowered. FLORAL BRACTS 

lanceolate, acuminate, concave, to 3 mm long, 1 mm 

wide. PEDICELM tO... L.'s emelongi- SEPALS and PETALS 

yellow with reddish-brown lines, occasionally tipped 

with reddish-brown. DORSAL SEPAL oblanceolate, obtuse, 

to 0.9 cm long, 0-4 cm wide. LATERAL SEPALS obovate, 

subacute, £61 40.82) ene Long, “0. 4): .em-+wide: PETALS 

spatulate, falcate, obtuse, occasionally mucronulate, 

to 0.9 cm long, 0.4 cm wide. LABELLUM to 1.0 cm _ long, 

0.9 cm wide; lateral lobes elliptic, erect, enclosing 

and concealing column, yellow with reddish-brown 

radiating lines; midlobe flabellate, obcordate, with a 

cordate callus; ‘bilobed in. £ront;, lobes “acute: dise 

with 5 parallel rows of fleshy protuberances, white 

with purple radiating lines. COLUMN white, to 0.5 cm 

long, 9.2 cm thick. CAPSULE to 1.4 cm long, O16) Yom 

thiek.< 
Distribution: Endemic to central Hispaniola. 

Flowers sporadically throughout the year, mainly 

from August to January. 
This species was originally named Epidendrum 

christii by Cogniaux (1910), but the name had _ been 

previously used by Reichenbach filius in 1876 for a 

different species of Epidendrum. L.O. Williams (1938) 
renamed the species, Epidendrum cogniauxii, 

commemorating Cogniaux, the original author. 

5. Psychilis correllii Sauleda, sp. nov. (Fig. 1B) 
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Plantae rhizomatosae; pseudobulbi 
gracili-pyriformes ad cylindrici; inflorescentia 
erecta; lobus medius labelli flabellatus, marginibus 
lateralibus recurvatis; lobus medius labelli callo 

cordato; discus labelli lamellis tribus ante callum. 

Type: FRENCH WEST INDIES: St. Martin, Plum Bay, 

S of Marigot, 27 Sep 1982 (fl), Sauleda & 
Sauleda 7750 (holotype, NY; isotypes, F, 
FTG; Ke MO., USy "USE, )\ 

PLANT epilithic, rarely epiphytic, to l1.lm tall. 
ROOTS velamentous to canescent. PSEUDOBULBS elongate, 
slender-pyriform to cylindric, to 1lcm long, 1-2 cm 
thick, to 3-leaved at apex. LEAVES rigid, ligulate, 
acute, margin entire to sparsely erose-dentate, to 27 
cm long, 1.5 cm wide. INFLORESCENCE to 99 cm tall, 
peduncle erect, racemes erect, rachis to 7 cm long, to 

30-flowered. FLORAL BRACTS broadly ovate, acute, to 2 
mm long, 2 mm wide. PEDICEL to 2.4 cm long. SEPALS 
and PETALS rose-carmine, petals occasionally tipped 
with reddish-purple. DORSAL SEPAL oblanceolate, 
obtuse, to 1.7 cm long, 0.5 cm wide. LATERAL SEPALS 
elliptic to obovate, obtuse, to 1.7 cm long, 0.7 cm 
wide. PETALS ligulate to linear-oblanceolate, 
subacute, occasionally mucronulate, to 1.7 cm long, 0.4 
ecm wide. LABELLUM bright magenta or scarlet, to 1.8 cm 
long, 1.5 cm wide, lateral lobes orbicular, rounded, 
clasping column; midlobe flabellate, emarginate, 
lateral margins recurved, midlobe with a cordate, 
canaliculate callus, bilobed in front, lobes obtuse, 
with 2 shallow teeth, basally emarginate, basal lobes 
obtuse; disc with 3 parallel, undulate lamellae in 
front of callus, middle lamella white. COLUMN 
rose-carmine, to 1.3 cm long, 0.4 cm wide. CAPSULE 
eliapsord, toe2i43 eme@liong, =-.0nem thick: 

Additional Specimens Examined: ST. BARTHELEMY: 

Morne Larigot, 19 Jun 1952 (£1), LeGallo 9312 (NY); 
Merlette, 21 Apr 1954 (fl), LeGallo 2262 (NY); Le Rhin, 
30 Jun 1938 (£1), Questel 360 (NY); Morne Saline, 29 
Nov 1938 (f1), Questel 605 (US). 

Distribution: Endemic to the coastal regions of 

St. Martin and St. Barthelemy. In low scrub from. sea 

level to 100 m. 
Flowers sporadically throughout the year, mainly 

from August to January. 
There are reports of this species occuring on Saba 

as Epidendrum kraenzlinii Bello (Garay & Sweet, 1974) 
and on Saba, St. Eustatius, and St. Kitts as Epidendrum 

papilionaceum Vahl (Stehle, 1939). However, no 
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herbarium specimens are extant to support these 

reports. A careful search of Saba, St. Eustatius, and 

St. Kitts failed to corroborate these reports. 

Psychilis correllii was incorrectly identified by 
Swartz (1806) as Epidendrum bifidum Aublet and as 
Epidendrum papilionaceum, a synonym of E. bifidum, by 

Stehle (1939). Garay and Sweet (1974) incorrectly 
referred this species to Epidendrum kraenzlinii. 

Psychilis correllii is similar to P. kraenzlinii 

and can be confused with it. Psychilis correllii has a 

cordate callus on the midlobe of the labellum while P. 
kraenzlinii has an oblong callus. Additionally, P. 
correllii has three undulate lamellae on the disc of 
the labellum and the middle lamella is white. 
Psychilis kraenzlinii has only a single scarlet or 
magenta lamella on the disc of the labellum. 

This species is named in honor of the late Dr. 

Donovan S. Correll (1908-1983). 

6. Psychilis dodii Sauleda, sp. nov. (Fig. 2A) 

Plantae rhizomatosae; pseudobulbi pyriformes ad 
ovoidei; folia margine integra; inflorescentia erecta; 

lobus medius labelli orbiculatus callo rhombico. 

Type: DOMINICAN REPUBLIC: Vicinity of Constanza, 
along Rio Grande, 1.5 km SW of Nueva Suiza 
Hotel, 22 Aug 1982 (f1), Sauleda, Sauleda, 

Ragan & Dod 7524A (holotype, Ny). 

PLANT epiphytic, rarely epilithic, to 1.5 m tall. 
ROOTS velamentous. PSEUDOBULBS pyriform to _ ovoid, 
apically attenuate, to 12 cm long, 5.5 cm thick, to 
3-leaved. LEAVES coriaceous, distichous, articulated 
with the leaf sheaths, lanceolate to linear-lanceolate, 
subacute to obtuse, margin entire, to 25 cm long, 3.5 

cm wide. INFLORESCENCE to 1.4 m tall, peduncle erect, 
racemes erect, rachis to 5 cm long, to 12-flowered. 

FLORAL BRACTS ovate, acute, to 6 mm long, 3 mm wide. 

PEDICEL to 5.3) sem long. SEPALS and PETALS 
yellowish-brown, tipped with reddish-brown, reverse 
side of segments pale yellow to yellowish-brown. 
SEPALS elliptic, acute, to 2.5 cm long, 0.8 cm wide. 
PETALS spatulate to oblanceolate, subacute, 
occasionally mucronulate, to 2.3 cm long, 0.5 cm wide. 
LABELLUM to 3.1 cm long, 1.7 cm wide; lateral lobes 
elliptic, obtuse, concave, clasping column, 
yellowish-brown with reddish-brown radiating lines; 

midlobe orbicular, emarginate, with a rhombic, 
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canaliculate callus, apex terminating in two lateral 

erect parallel keels, joined by one smaller central 
keel on midlobe, callus white, basally and apically 
streaked with purple. COLUMN white, basally pale 
green, to 1.6 cm long, 0.6 cm wide. CAPSULE ellipsoid, 
to 220"em long, °1..4%em thick. 

Additional Specimens Examined: DOMINICAN 
REPUBLIC: Vicinity of Constanza, 10 Apr - 15 May 1929 
(f1), Abbott s.n. (US); Prov. San Cristobal, 2 km SW of 
Cambita, 11 km NW of DR2, 27 Aug 1982 (f1), Sauleda et 
al. 7631 (USF). 

Distribution: Endemic to the Dominican Republic. 
In mesic forests from 275 to 1250 m. 

Flowers sporadically throughout the year, mainly 

from October to March. 
Vegetatively, P. dodii is similar to and may be 

confused with P. atropurpurea. Florally, these two 
species are distinct. Psychilis dodii has a_ rhombic 
callus on the midlobe of the labellum and an _ orbicular 
disc while P. atropurpurea has an oblong callus and an 
obovate disc. 

This species is named in honor of Donald Dod 
curator of orchids at Jardin Botanico Nacional, Dr. 
Rafael M. Moscoso, Santo Domingo, Dominican Republic. 

7. Psychilis domingensis (Cogniaux) Sauleda, 
comb. nov. 

Basionym: Epidendrum domingense Cogniaux in 
Urban, Symb. Antill. 6: 695. 2910. 
Encyclia domingense (Cogniaux) Dod, 
Moscosoa 2(1): 15. 1983. Type: 
DOMINICAN REPUBLIC: Near Constanza, 

Tuerckheim 3090 (holotype, B, 
destroyed; fragment of holotype at BR here 
designated as lectotype; putative isotypes 
labeled with this collector and number at 
G, M, NY are a different species). 

PLANT epiphytic to 61 cm tall. ROOTS slender, 
velamentous. PSEUDOBULBS ellipsoid to pyriform, to 6 
cm long, 1.2 cm thick, to 3-leaved at apex. LEAVES 
coriaceous, rigid; linear-lanceolate, obtuse, 

emarginate, margin serrulate, slightly conduplicate, to 
15 cm long, 1.5 cm wide. INFLORESCENCE to 55 cm tall, 

peduncle erect, rachis erect, to 2300 CR long, 

inflorescence with up to 5 branches flowering at’ one 
time, to 6 flowers per rachis. FLORAL BRACTS 
ovate-triangular, acute, tightly appressed, to 5 mm 
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long. FLOWERS pedicellate, pedicel to 2.0 cm _ long. 

SEPALS and PETALS light yellowish-tan. SEPALS flat, 

oblong-ovate, subacute to obtuse, to 15 mm long, 4 mm 

wide. PETALS flat, spatulate, apex thickened, obtuse, 

to 14 mm long, 3 mm wide. LABELLUM deeply 3-lobed, 
basally adnate to column, to 11mm long, 10 mm wide, 
lateral lobes narrowly-oblong, concave, papillose, with 
a deep sinus at base, apex slightly inflexed, with 
several pink radiating keels, midlobe unguiculate, 
obovate, emarginate, slightly reflexed at apex with 

several rose keels, with one central entire keel and 

several lateral branching keels, papillose-warty. 

COLUMN rose, slender, subterete below, canaliculate 
above, wider and thicker at apex, to 1.0 cm long. 

CAPSULE ellipsoid, to 1.7 cm long, 0.8 cm thick. 
Additional Specimens Examined: DOMINICAN 

REPUBLIC: Cordillera Central, San Juan de la Maguana, 

el Guanito, Ramirez National Park, near entrance, Loma 

del Frio, 1000 m, collected 5 Dec 1984, flowered in 

cultivation, 18 Mar 1985, Dod 1033 (JBSD); San Jose de 
Ocoa, Rio del Canal, 1000 m, 3. Mar 1929, Ekman 11758 
(AMES, S, US). 

Distribution: Endemic to the Dominican Republic. 

In mesic forests from 1000 to 1250 m. 
Flowers sporadically throughout the year, mainly 

from December to May. 
Psychilis domingense is a rare high altitude 

species represented by three collections: 
Tuerckheim 3090 (BR, which is a fragment of the 

destroyed holotype, designated as_ the lectotype) ; 
Eckman 11758 (US, S), and Dod 1033 (JBSD) from Ramirez 
National Park. All of the other herbarium specimens 
identified as E. domingense, which we have examined, 
including the putative isotypes of E. domingense (Gy M, 

NY) are a new species, Psychilis rubeniana, described 
below. SS 

8. Psychilis kraenzlinii (Bello) Sauleda, comb. nov. 

Basionym: Epidendrum kraenzlinii Bello, Anales 

Soc; Esp, Hust.’ Nati 7a Pec bibs P45 
fre. SS) e086 3 SSS. 

Type: PUERTO RICO: Isabela, (lectotype, 

Bello Anales Soc. Esp. Hist. Nat. 12: 116, 
&. 1, £5, d=3, 1883)... Bectotyp2 fied) by 
Garay & Sweet, (1974). 

PLANT  epiphyticror . lithophytre,;rto.L4im «tail. 
ROOTS velamentcus. PSEUDOBULBS elongated, 
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slender-pyriform to cylindric, terete, to 16 cm long, 

2.5 cm thick, to 3-leaved at apex. LEAVES rigid, 
linear to linear-lanceolate, subacute to acute, margin 
entire, rarely erose-dentate, to 25 cm long, 1-8 cm 
wide. INFLORESCENCE to 1.2m tall, peduncle erect, 
racemes erect, rachis to 6 cm long, to 40-flowered. 
FLORAL BRACTS linear-lanceolate, acuminate, concave, to 
1.4 cm long, 2 mm wide. PEDICEL to 2.5 ‘em Tong; 
SEPALS’ and PETALS bright magenta, scarlet or 
rose-carmine. DORSAL SEPAL to 2.0 cm long, 0-6 cm 
wide, obovate to oblanceolate, acute. LATERAL SEPALS 

to 2.0 cm long, 0.7 cm wide, obovate, acute. PETALS to 
1.8 cm long, 0.5 cm wide, spatulate to oblanceolate, 
obtuse, occasionally mucronulate. LABELLUM to 2.1 cm 
long, °209"™om wide, bright magenta, scarlet or 
rose-carmine; lateral lobes elliptic to obovate, 
obtuse, erect, clasping column; midlobe pandurate, 
emarginate with an oblong, canaliculate callus, deeply 
bilobed in front, lobes rounded; disc with one central, 
undulate lamella in front of callus. COLUMN rose 
carmine, to 1.3 cm long, 0.5 cm wide. CAPSULE to 2.4 
em-long, 1.3 cm thick. 

Distribution: Endemic to Puerto Rico. 
Flowers sporadically throughout the year, mainly 

from December to June. 
This species has been incorrectly placed in 

synonomy with Epidendrum papilionaceum Vahl (Cogniaux, 
1910) and Encyclia Ppapilionacea Schlechter (Britton & 
Wilson, 1924), a homotypic synonym of E. bifidum. 

This species has been erroneously considered 
synonymous with Epidendrum krugii Bello (Britton & 
Wilson, 1924), an error easily made when only casual 
examinations of herbarium specimens are made. 

Psychilis kraenzlinii grows sympatrically in the 
Reserva Forestal Susua with Psychilis krugii (Bello) 

Sauleda. Immature or nonreproductive plants of the two 
species may be confused, but florally these two species 

differ significantly in color, size, and shape of the 
callus on the midlobe of the labellum. The flowers of 
P. krugii are pale yellow or greenish-yellow to 
yellowish-brown while those of P. kraenzlinii are 
rose-carmine to scarlet. Psychilis krugii is smaller 
than P. kraenzlinii. Psychilis krugii has a cordate 

callus while P. kraenzlinii has an oblong callus. 
These two species hybridize and a large hybrid 
population, Psychilis x raganii Sauleda, occurs in the 
Reserva Forestal Susua. The hybrid is easily 
distinguished from P. kraenzlinii by its smaller size 
and reddish-orange color. The callus is yellow or pale 
rose-carmine to white. 
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9. Psychilis krugii (Bello) Sauleda, comb. nov. 

Basionym: Epidendrum krugii Bello, Anales 
Soc). Esp.<: Hist. Nate) 12278 17, £1, 
f. 4-7. 1883. Encyclia krugii (Bello) 
Britton & Wilson, Sci. Bot. Porto Rico 6: 
532. 1930. Type: PUERTO RICO: © Guanica 
(lectotype, Bello, Anales Soc. Esp. Hist. 
Nat. 12: t. 1, £. 4-7 1883). . bectotype 
here designated. 

PLANT epiphytic or epilithic, to 2.2 m tall. ROOTS 

velamentous. PSEUDOBULBS elongate, slender-pyriform to 

cylindric, to 27 cm long,. 2.8 em thick, to 4-Leaved at 

apex. LEAVES’ rigid to coriaceous, ligulate to 

linear-lanceolate, subacute to obtuse, margin 

erose-dentate, rarely entire, to 41 cm long, 3.1 cm 

wide. INFLORESCENCE to 1.9m tall, peduncle erect, 
racemes erect, rachis to 5 cm long, to 32-flowered. 

FLORAL BRACTS linear-lanceolate, acuminate, concave, to 

9 mm long, 2 mm wide. PEDICEL to 2.4 cm long. SEPALS 
and PETALS pale yellow or green to yellow-brown, 

occasionally tipped with reddish-brown. SEPALS obovate 
£0 elliptic, ito 1.40cm Long; 0.6 em wide, acute’ to 

subacute. PETALS ‘to “.3 em long, 0.4 \cm wide, 
spatulate to oblanceolate, subacute, occasionally 

mucronulate. LABELLUM to 1.7 cm long, 1.5 cm wide; 
lateral lobes orbicular to obovate, broadly rounded, 

erect, clasping column, white with yellow to 
yellowish-brown radiating lines; midlobe obovate to 
pandurate, lateral margins recurved, midlobe with a 
cordate, deeply canaliculate callus, with two shallow 

teeth in front, basally cordate with lobes’ broadly 
rounded; disc white to yellow with discontinuous 
radiating pale purple lines, with 3 central parallel 
undulate lamellae in front of callus. COLUMN white or 
pale yellow, to 1.2 cm long, 0.6 cm wide. CAPSULE to 
2.7 °em Long, 2.4 -em thick. 

Distribution: Endemic to southwestern Puerto 
Rico. 

Flowers sporadically throughout the year, mainly 

from October to April. 
This species has been incorrectly placed in 

synonomy with Epidendrum papilionaceum Vahl (Cogniaux, 
1910) and Encyclia papilionacea Schlechter (Britton & 
Wilson, 1924),. a*°homotypic” ‘synonym “of E. bifidum. 
Additionally, this species has been considered 
synonymous with E. kraenzlinii (Britton & Wilson, 
1924), an error easily made when only casual 
examinations of herbarium specimens are made. 
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In the Reserva Forestal Susua this species grows 

sympatrically and hybridizes with Psychilis 
kraenzlinii. The flowers of the hybrid, Psychilis x 
raganii Sauleda, are larger and are reddish-orange with 

a yellow, white or pale-rose carmine callus. 

10. Psychilis macconnelliae Sauleda, sp. nov. 
(Fig. 2B 

Plantae rhizomatosae; pseudobulbi pyriformes ad 

cylindrici; inflorescentia erecta; lobus medius labelli 

flabellatus vel reniformis; callus in lobo medio 

labelli sub columna cordatus; discus labelli  lamellis 

tribus. 

Type: U.S. VIRGIN ISLANDS: Water Isle, on 

NE side, 29 Sep 1982 (f1), Sauleda, Sauleda 
& Phillips 7785 (holotype, NY; isotypes, 
FTG, US, USF). 

PLANT epilithic or epiphytic, to 2.3 m tall. ROOTS 

velamentous or canescent. PSEUDOBULBS pyriform to 

cylindrical, apically attenuate, to 18 cm long, 12.5 cm 
thick, to 3-leaved at apex. LEAVES rigid to 
coriaceous, lanceolate to linear-lanceolate, margin 
entire or minutely erose-dentate, acute to obtuse, to 
28 cm long, 3 cm wide. INFLORESCENCE to 2.1m tall, 
peduncle erect, racemes erect, rachis to 14 cm long, to 
55-flowered. FLORAL BRACTS lanceolate, acute to 
acuminate, to 4 mm long, 2 mm wide. PEDICEL to 3.0 cm 

long. SEPALS AND PETALS pale green, yellow, 
yellowish-brown or pale lavender, tipped with 
reddish-brown or reddish-purple. SEPALS oblanceolate 
to elliptic, subacute, to 2.1 cm long, 0.7 cm wide. 
PETALS spatulate to oblanceolate, obtuse, mucronulate, 
to 2.0 cm long, 0.6 cm wide. LABELLUM to 2.8 cm long, 
2.6 cm wide; lateral lobes orbicular to obovate, erect, 
clasping column, yellowish-brown with yellow radiating 
lines or pale lavender with dark lavender radiating 
lines; midlobe flabellate or reniform, emarginate, pale 
to dark lavender, with a cordate, canaliculate callus, 

bilobed in front, lobes with 2-3 shallow teeth, basally 
bilobed with lobes acute; disc with 3 thick parallel 
lamellae in front of callus, middle lamella basally 
white becoming reddish-purple towards apex, 2 lateral 
lamellae reddish-purple. COLUMN white or pale 
lavender, to 0.9 cm long, 0.6 cm wide. CAPSULE 
ellipsoid, to 3.2 cm long, 1.6 cm thick. 
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Additional Specimens Examined: PUERTO RICO: 
Santurce, 10 Jan 1899 (f1), Armour 277 (NY); Icacos 
Island, 30 Jan 1923 (fl), Britton 7173 (NY); Playa de 
Fajardo, 2-6 Mar 1913 (fl), Britton & Shafer 1568 (US); 
Culebra Island, 3-12 Mar 1906 (fl), Britton & Wheeler 1 
(NY); Culebrita Island, 3-12 Mar 1909 (fl), Britton & 
Wheeler s.n. (NY); Vieques Island, 1 mi W of Naval 
Ammunition Facility H.Q., 2 Jun 1978 (f1), Fosberg 
57ols (US) +. Fajardo, ,.S6Apr 1899. (£1) Beller+&, Heller 
1000 (NY, US); Santurce, 3 Jun 1899 (f1), Heller & 
Heller 1417 (NY); Icacos Island, 4 Jul 1913 (f1), 
Johnston 796 (NY); Vieques Island, Banario Publico 
Sunbay, La Esperanza area, at Playa Media Luna, 27 Nov 
1981 (f1), Sauleda et al. 6940 (F, FTG, MO, NY, US, 
USF): Palmas del Mar, Punta Guayanes, 6 mi NE of 
Yabucoa, 1 Dec 1981 (f1), Sauleda et al. 6997 (FTG, NY, 
US, USF); Vieques Island, Banario Publico Sunbay, La 

Esperanza area, at Playa Media Luna, 5 Nov 1983, 
Sauleda et al. 8494 (USF); Vieques Island, Cayo Puerto 
Real, 7 Feb 1914 (£1), Shafer, 2777) (NY;.US)_:. Vieques 
Island, Cerro Ventana, 20-21 Feb 1914 (f1), Shafer 
2967A (NY, US); Vieques Island, Puerto Medio to Salina, 
24-25 Feb 1914 (fl), Shafer 3028 (NY, US). 

VIRGIN ISLANDS: Anegada, west end, 19-20 Feb 1913 
(f1),,.Britton -& .Fishlock,967. (F, NY,-US); Virgin 
Gorda, near. valley, 21 Feb’. 1913. (£1), .Britton, & 
Fishlock 1112 (NY, US); St. Thomas, Cowell Point, 21 
Jan-4 Feb 1913 (f1), Britton et al. 82 (NY, US); 
St.Thomas, Water Isle, 31 Jan-4 Feb 1913 (fl), Britton 
et al. 136 (NY, US); St. Croix, W side of ridge above 
Cottongarden Point, 19 Jul 1970 (f1), D'Arcy 4703 (US); 
Anegada, near Setting Point, 30 Jul 1970 (Fljge. D Are 
4827 (NY); St. Thomas, Aug 1881 (f1), Eggers s.n. (US); 

St. Croix, Sandy Point, 1 mi SW of Frederiksted, 25 Sep 
1982 (f1), Sauleda et al. 7712 (FTG, MO, NY, USF); St. 
Croix,;EFast PONE, ..along ,~road,,. 25. .Ssep 1982. ,\f1), 
Sauleda et al. 7734 (USF); St. .Thomas, WN: side. of 
island, behind Charlotte Amalie, 29 Sep 1982 (f1), 
Sauleda & Sauleda 7788 (USF); Tortola, 18-21 Feb 1913 
(£1), Shafer 1169 (NY). 

Distribution: Endemic to eastern Puerto Rico and 
the Virgin Islands. In xeric coastal regions from. sea 
level to 100 m. 

Flowers sporadically throughout the year, mainly 
from March to August. 

From island to island P. macconnelliae varies in 
the color of the floral segments, the shape of the 
petals, and the shape of the lateral lobes and disc of 
the labellum. Each island has a distinctive form. 
However, diagnostic characters, especially those 
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involved in the pollination mechanism, (e.g., shape and 
position of the callus on the midlobe of the labellunm, 
the number and color of the lamellae on the disc of 
the labellum) do not vary. The geographic variation 
displayed by this species requires the examination of 
many specimens from each locality in order to delimit 
the species properly. 

This species is named in honor of Mrs. Herbert S. 
McConnell of St. Thomas, U.S. Virgin Islands. 

Epidendrum papilionaceum was a name given to this 
species. However, the type designated had been used 
previously for Epidendrum bifidum Aublet, thereby 
making E. papilionaceum a synonym of E. bifidum and 
requiring that a new epithet be established. This 
species was incorrectly referred to Epidendrum bifidum 
Aublet, a distinct species from Haiti, by Swartz 
(1806), Lindley (1836) and Eggers (1882). 

11. Psychilis monensis Sauleda, sp. nov. 

Plantae in Insula Mona endemicae; pseudobulbi 
pyriformes ad cylindrici; inflorescentia erecta; lobus 
medius labelli flabellatus vel reniformis; callus in 
lobo medio labelli sub columna cordatus; discus labelli 
lamellis tribus ante callum. 

Type: PUERTO RICO: Mona Island, Sardinera, 
20-26 Feb 1914 (f1), Britton, Cowell & 
Hess 1663 (holotype, NY; isotype, US). 

PLANT epilithic or epiphytic, to 1.3m tall. 
ROOTS velamentous or canescent. PSEUDOBULBS 
slender-pyriform to cylindric, to 10cm long, 1.5 cm 
thick, to 3-leaved at apex. LEAVES rigid, lanceolate 
to ligulate, subacute, margin entire, to 18 cm long, 
2.0 cm wide. INFLORESCENCE to 1.2 m tall, peduncle 
erect, racemes erect, rachis to 17 cm 41long, to 
70-flowered. FLORAL BRACTS ovate, acute, to 3 mm long, 
2 mm wide. PEDICEL to 3.0 cm long. SEPALS and PETALS 
pale lavender or green tinged with lavender. DORSAL 
SEPAL oblanceolate, subacute, to 1.6 cm long, 0.5 cm 
wide. LATERAL SEPALS elliptic, subacute, to1.8 cm 
long, 0.6 cm wide. PETALS spatulate to oblanceolate, 
obtuse, mucronulate, to 1.6 cm long, 0.3 om wide. 
LABELLUM to 2.2 cm long, 1.8 cm wide; lateral lobes 
orbicular to obovate, broadly rounded, concave, erect, 
clasping column, pale lavender with dark purple 
radiating lines; midlobe obovate, deeply emarginate, 
with a small cordate canaliculate callus, callus 
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bilobed in front, lobes with 1-3 teeth, basally bilobed 

with lobes subacute; disc with 3 central parallel 
undulate lamellae in front of callus, pale lavender 
with dark purple radiating lines. COLUMN white or pale 
lavender, to 1.1 cm long, 0.4 cm wide. CAPSULE 2.0 cm 

Tong. .li-3 .cm “thick 
Additional Specimens Examined: PUERTO RICO: Mona 

Island, 20-21 Dec 1913 (£1), Stevens 6220 (NY), 6222 
(NY), 6223 (NY), 6446 (NY). 

Distribution: Endemic to Mona Island. 
Flowers sporadically throughout the year mainly 

from December to March. 
This species was erroneously referred to Encyclia 

bifida (Swartz) Britton & Wilson by Britton & Wilson 
(1924). 

12. Psychilis olivacea (Cogniaux) Sauleda, comb. nov. 

Basionym: Epidendrum olivaceum Cogniaux in 
Urban, Symb. Antill. 762 —~506. ~1910. 
Encyclia olivacea (Cogniaux) Beckner, 
Phytologia 20:3.) 217. i970. Type: 
DOMINICAN REPUBLIC: Savana de Guaina 

Moca, 20 Jun 1887 (f1), Eggers 2554 
(holotype, B, destroyed; fragment of 
holotype at BR, which includes an 
illustration by Cogniaux, here designated 
as lectotype; isotypes, BM, BR, C, L, M). 

Epidendrum bifidum Lindley ex Reichenbach 
£4, amb. Gartenz. sl5s° 952...) S59 
Epidendrum brittonianum A. D. Hawkes, 
Orquidea 18: 168. 1957. Type: DOMINICAN 
REPUBLIC: Santo Domingo, flowered in 
cultivation, s.d., (holotype, W). 

PLANT epiphytic, rarely epilithic, to 62 cm tall. 
ROOTS velamentous. PSEUDOBULBS slender-pyriform, to 8 
cm long, 2 cm thick, to 4-leaved at apex. LEAVES 
coriaceous, linear-lanceolate to lanceolate, acute, 

margin erose-dentate to entire, to 27 cm long, 2.3 cm 
wide. INFLORESCENCE to 54 cm tall, peduncle arching, 
rachis to 2 cm long, to 12-flowered. FLORAL BRACTS 
ovate, acute to acuminate, concave, to 6.0 cm long, 2 

mm wide. PEDICEL to 2.6 cm long. SEPALS AND PETALS 
yellow to reddish-orange. DORSAL SEPAL elliptic, 
subacute, to 1.4 cm long, 0.7 cm wide. LATERAL SEPALS 
breadily elliptic, ‘subacute, to, 1.6 ‘cm long,.: 0:9 (em 
wide. PETALS elliptic to obovate, obtuse, to 1.4 om 
long, 0.5 cm wide. .LABELLUM to 2.0 em™ “long, 1.7. cm 
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wide; lateral lobes elliptic, erect, enclosing and 
concealing column, dark red; midlobe obovate, 

emarginate, midlobe with a broad flattened callus, with 

4 shallow lateral grooves, callus red with a_ central 
broad lateral yellow band; disc red, obovate to 
pandurate, emarginate, provided with up to 9 parallel 
undulate lamellae in front of callus. COLUMN white or 
light rose-carmine, becoming darker towards apex, to 
1.2 cm long, 0.4 cm wide. CAPSULE to 2.1 cm long, 1.4 
cm thick. 

Distribution: Endemic to Hispaniola. 
Flowers sporadically throughout the year, mainly 

from December to April. 
In the vicinity of Boca de Yuma, Dominican 

Republic, P. Olivacea occurs sympatrically with 
Laeliopsis domingensis Lindley ex Lindley & Patton with 
which it hybridizes. 

13. Psychilis rubeniana Dod, sp. nov. (Fig. 1A) 

Plantae epiphyticae, raro epiliticae, 
rhizomatosae, usque ad 68 cm altae. Radices 
velamentae. Pseudobulbi gracili-pyriformes ad 
cylindrici, rugosi. Folia 1-2, rigicentia, leviter 
conduplicata, ligulato-lanceolata, margine 
eroso-serrulata, acuta vel rotundata, apice obliqua 
tenuiter apiculata. Inflorescentia erecta, rachis 
primum simplices, demum ramificantes, bracteae 
tringularia, basi rachis cingens. Flores fragrantes 
per diem, nutantes, sub-patula, ovaria pedicillata 

10-12 mm _ longa. Sepala luteo-viridia, equilonga, 
transverse revoluta, longistrorsum, tenuiter concava; 
posticum lineari-obvatum, obtusum, extus apicem versum 
tenuiter carinatum, margine exile, 9-nervatum, 15.0 mm 
longum, 5.0 mm latum; lateralia tenuiter obliqua, 
carinata, elliptico-obovata, obtusa, margine exilia, 

8-10 nervata, 13.3 mm longa, 5.4 mm lata. Petala luteo 
viridia, tenuiter obliqua, apicem versus carinata, 
spathulata, apice rotundata, 5-nervata, 12.5 mm_ longa, 
3.8 mm lata. Labellum obovatum, trilobatum, 14.4 mm 

longum, lobi laterales lutei, concavi, margine supra ad 
columnam connati basim supra 4.0 mm, columnam 

amplectentes, obliqui, ovati, obtusi, extus glabrum, 
intus carinis tritius magenteis auctis, inter lobum 
medium sinus angustus, 5.0 mm longus, lobum medium 
candidisimum, unguiculatum, flabellatum, emarginatum, 
sinus 1.8 mm longo, apicem versus carinis magenteis, 
novem, verrucosis, 9 mm latum, basi lamina 2.5 mm 

longa, 1.9 mm lata, magentea, elevata, plana, apice, 
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dentata. Columna basi virella, apice candida, clavata, 
clinandrium incisura duo maculata magentea, 7.7 mm 
longa, 3.1 mm lata, antera recumbente, magentea, stigma 
luneta, rostellum cereum, 1.4 mm latum. 

Type: DOMINICAN REPUBLIC: Central Plain, Santo 
Domingo, SE of Central Ozama sugar mill, 
Agrarian Reform Farm, near Yabacao River, many 
plants growing on an old branch of a Saman 
tree, elev. 20 m, collected Nov 1984, flowered 

in cultivation, 1986, Dod 1430 (holotype, 
JBSD; isotypes, AMES, MO, NY, SEL, UC, US). 

PLANT epiphytic, rarely epilithic, to 68 cm tall. 
ROOTS velamentous. PSEUDOBULBS elongate-slender 

pyriform, “to 620 ‘cm long, 1.4 cm “thick, 2-leaved at 
apex. LEAVES rigid, linear, slightly conduplicate, 
finely erose-serrate, acute to rounded, apex oblique 
apiculate, to 18 cm long, 1.8 cm wide. INFLORESCENCE 
to 62 cm tall, peduncle erect, rachis erect, branching 

in successive flowerings, to 1.5 cm long, branches to 
2.0 cm long, up to 6 flowers open at one time. FLORAL 
BRACTS lanceolate, acute to acuminate, to 3.0 mm long, 
1.0 mm wide. PEDICEL to 2.0 cm long. SEPALS and 
PETALS green to yellowish-brown. SEPALS elliptic to 
oblanceolate, acute to subacute, to 1.8 cm long, 9.0 mm 

wide. LABELLUM deeply 3-lobed, to 1.4 cm long, 1-4 cm 
wide; lateral lobes elliptic, erect, concave, clasping 

column, yellow with radiating magenta lines; midlobe 
obovate, emarginate, rounded, with narrow, shallow, 
oblong, canaliculate callus, bilobed in front, lobes 
rounded; disc white with radiating magenta lines, with 
3-9 undulate keels in front of callus. COLUMN white, 
basally green, to 7 mm long, 3 mm wide; anther magenta, 
recumbent; stigma semi-circular; rostellum yellow. 
CAPSULE to 1.8 cm long, 0.8 cm thick. 

Additional Specimens Examined: DOMINICAN 
REPUBLIC: Prov. Santo Domingo, near KM 28, Duarte 
Highway towards Haine River, Sabana de Santa Rosa, 11 
Oct? 1947 (£1), -Allard 126037. (US);..N. of: Bayaguana 
Mata-Santiago, Finca Los Georgi, 21 Nov 1975 (fl), Dod 
s-n. (NY); Prov. Santo Domingo, at Manielito, 22 Jan 
1929 (f1), Ekman 11288 (US); Distrito Nacional Villa 
Mella, Sierra Prieta, 12 Dec 1964 (f1), Lavastre 1825 
(NY); about 5 mi N of Bayaguana, 21 Nov 1970 (f1), 
Liogier 17681 (NY); Distrito Nacional, Santo Domingo, 
0.6 km N of DR 1, 1.6 km NE of Ozama River, 19 Aug 1982 
(£1), Sauleda et al. 7419 (USF); San Lorenzo, Samana 
Bay, (29=30'" Oct 1909 (£I),) Taylor 104° (NY); ‘without 
locality, Jan -' Mar 1871 (El), Werght 661 (Us)’. 
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Distribution: Endemic to eastern Dominican 
Republic. In mesic forests from sea level to 200 m. 

Flowers sporadically throughout the year, mainly 
from December to May. 

This species was misidentified by Cogniaux (1910) 
as Epidendrum domingense Cogniaux. 

This species is named in honor of Ruben P. Sauleda 
who has taken the initiative to study this genus which 
has confused taxonomists and amateur orchid collectors. 

14. Psychilis truncata (Cogniaux) Sauleda, comb. nov. 

Basionym: Epidendrum truncatum Cogniaux in 
Urban, Symb. Antill. 6: 496. 1910. 
Encyclia truncata (Cogniaux) Beckner, 
Phytologia 20: 217. 1970. ype; 
DOMINICAN REPUBLIC: Near El Puerto, 2 Jun 

1887, Eggers 2310 (holotype, B, 
destroyed; fragment of holotype, which 
includes an illustration by Cogniaux, at BR 
here designated as lectotype). 

Epidendrum eggersii Cogniaux in Urban, 
Symb. Antill. 6: 496. 1916. Type: 
DOMINICAN REPUBLIC: In Savana de Buena 

Moca, 20 Jun 1887 (fl), Eggers 2553 
(holotype, B, destroyed; fragment of 
holotype at BR, which includes an 
illustration by Cogniaux, here designated 
as lectotype; isotypes, BM, L, M). 

PLANT epiphytic, rarely epilithic, to 75 cm tall. 
ROOTS velamentous. PSEUDOBULBS slender-ovoid, to 5 om 
long, 1.4 cm thick, to 2-leaved at apex. LEAVES 
coriaceous, linear-lanceolate to ligulate, acute, 
margin erose-dentate, to 21 cm long, 1.4 cm wide. 
INFLORESCENCE to 70 cm tall, peduncle erect, racemes 
erect, rachis to 4 cm long, to 18-flowered. FLORAL 

BRACTS ovate, acute, to 3 mm long, 1 mm wide. PEDICEL 
to 1.4 cm long. SEPALS and PETALS pale green or yellow 
to reddish-brown, usually with darker reddish-brown 
lines or suffusion towards the apex. SEPALS orbicular 
to obovate, subacute to obtuse, to 0.9 cm long, 0.5 cm 
wide. PETALS spatulate, obtuse, mucronulate, to 0.8 cm 

long, 0.3 cm wide. LABELLUM to 0.8 cm long, 1.0 cm 
wide; lateral lobes orbicular, erect, oriented away 
from column, yellow with reddish-purple radiating 
lines, occasionally suffused with purple toward apex; 
midlobe obovate, mucronulate, midlobe with a broad 
flattened callus, involute, apex erose-dentate; disc 
white with reddish-purple lines or purple with darker 
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reddish-purple lines, obovate, lateral margins slightly 
revolute or forming a tube or two tubes, disc provided 
with 3 parallel undulate lamellae in front of callus. 
COLUMN white or rose-carmine, to 0.7 cm long, 0.3. cm 
wide. CAPSULE 1.8 cm long, 1.2 cm thick. 

Distribution: Endemic to Hispaniola. 
Flowers sporadically throughout the year, mainly 

from August to March. 

Examination of the fragments of the holotypes at 
BR, including drawings made by Cogniaux of the floral 
segments of Epidendrum eggersii and Epidendrum 
truncatum, unequivocally demonstrates their 
conspecificity. Both names were simultaneously 
published by Cogniaux (1910). Dod (1983), the €LPset 
to combine the two species, adopted E. truncatum, 
rejecting E. eggersii. 

15. Psychilis vernicosa (Dod) Sauleda, comb. nov. 

Basionym: Encyclia vernicosa Dod, Moscosoa 
2(1): 2. 1983. Type: DOMINICAN 
REPUBLIC: Prov. de Pedernales, Cabo Rojo, 
Sierra Baoruco, elev. 1100 m, collected 10 

Dec 1978, flowered in cultivation 5 Mar 
1979, Dod 698 (holotype, JBSD; 
isotypes, AMES, NY, SEL, US). 

PLANT epiphytic, to 38 cm tall. ROOTS velamentous. 
PSEUDOBULBS pyriftorm, too ol.5 emetong, Tem sthick, to 
2-leaved at apex. LEAVES rigid, ligulate to 
linear-lanceolate, subacute, margin entire to minutely 
erose-dentate, to a i J cm long, I 74 cm wide. 
INFLORESCENCE to 36.5 cm tall, peduncle arching, 
racemes erect, rachis to 1.5 cm long, to 8-flowered. 
FLORAL BRACTS ovate, acute, to 2 mm long, 1mm wide. 
PEDEGEL)  *to 4 sem long. SEPALS AND PETALS 

yellowish-brown to brownish-orange. DORSAL SEPAL 
oblanceolate, obtuse, to 1.4 cm long, 0.5 cm wide. 

LATERAL SEPALS obovate to elliptic, subacute to obtuse, 
1.3 cm long, 90.5 cm wide. PETALS oblanceolate, obtuse, 

tolls? “emviong, 0.3 cm wide. ~“LABELLUM to -1.2 cm” “Lond, 
0.9 cm wide, lateral lobes elliptic, acute, concave, 
clasping column, white; midlobe obovate to flabellate, 
with a cordate deeply canaliculate callus, with two 
shallow teeth in front, basally cordate, lobes obtuse; 

disc white, with pale purple spots or streaks in front 
of callus. COLUMN white, to 0.9 cm long, 0.3 cm thick. 
CAPSULE not observed. 
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Distribution: Endemic to southwestern Dominican 
Republic. 

Flowers sporadically throughout the year, mainly 
from December to March. 

Vegetatively P. vernicosa resembles P. truncata 
(Cogniaux) Sauleda. Florally these two species are 
distinct. Psychilis vernicosa has a cordate callus on 
the midlobe of the labellum and no lamellae or keels on 
the disc of the labellum, while P. truncata has a broad 

flattened callus with an involute apex and three 
undulate lamellae on the disc. 

The following two natural interspecific hybrids 
are found. 

1. Psychilis x raganii Sauleda, hybr. nov. 

Psychilis kraenzlinii (Bello) Sauleda X 

Psychilis krugii (Bello) Sauleda 

Hybrida naturalis Psychili kraenzlinii magis 
Similis. A P. kraenzlinii differt callo in lobo medio 
labelli sub columna basaliter latiore. Callus 
aurantiacus vel albus; lamella media in disco labelli 

cerina. 

Type: PUERTO RICO: Reserva Forestal Susua, 2.5 
mi ESE of Sabana Grande, 23 Sep 1982 (f1), 
Sauleda, Sauleda & Ragan 7664 (holotype, NY). 

PLANT epiphytic or epilithic, to 1/5 m <{aei. 
ROOTS velamentous to canescent. PSEUDOBULBS elongate, 
slender-pyriform to cylindric, terete, to 10 cm long, 1 
cm thick, to 2-leaved at apex. LEAVES rigid, ligulate, 
subacute to obtuse, margin erose-dentate, to 20 cm 
long, 1.5 cm wide. INFLORESCENCE to 1.4 m tall, 
peduncle erect, racemes erect, rachis to 5 cm long, to 

27-flowered. FLORAL BRACTS ovate, acute to acuminate, 
to 0.7 cm long, 2. mm wide. PEDICEL to 2.6 cm long, 
SEPALS and PETALS scarlet to orange. DORSAL SEPAL to 
1.9 cm long, 0.5 cm wide, oblanceolate, subacute. 
LATERAL SEPALS to 1.9 cm long, 0.6 cm wide, elliptic to 
oblanceolate, subacute. PETALS to 1.8 cm long, 0.5 om 
wide, spatulate, obtuse, occasionally mucronulate and 
tipped with reddish-purple. LABELLUM to 2.0 cm long, 
1.8 cm wide; scarlet to orange; lateral lobes elliptic, 
obtuse, erect, clasping column; midlobe pandurate, 
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emarginate, with a yellow or orange, canaliculate 

callus, shallowly bilobed in front, lobes with 2 

shallow teeth, basally emarginate with lobes’ broadly 

rounded; disc with 3 parallel undulate lamellae in 

front of callus, middle lamella usually yellow. COLUMN 

basally rose-carmine, apex yellow to orange, to to 1.6.6} 

cm long, 0.5 cm wide. CAPSULE not observed. 
Additional Specimens Examined: PUERTO RICO: 

Reserva Forestal Susua, 2.5 mi ESE of Sabana Grande, 23 
Sep 1982 (f1), Sauleda et al. 7661 (FTG, USF), 7662 
(USF), 7663 (USF). 

Distribution: Endemic to Puerto Rico. In xeric 
forests from 200 to 350 m. 

Flowers sporadically throughout the year, mainly 

from December to May. 
This natural hybrid is abundant and easily 

recognized. Florally «Lt. iss ‘similar, (to “Psychitis 
kraenzlinii (Bello) Sauleda but is smaller in size and 

has a reddish-orange color. The callus on the midlobe 

of the labellum of the hybrid is yellow or pale 
rose-carmine to white and basally broader. 

This natural hybrid is named in honor of Marv E. 
Ragan of Orange Park, Florida. 

2. Psychilis x tudiana (Dod) Sauleda, comb. nov. 

Psychilis truncata (Cogniaux) Sauleda X 
Psychilis atropurpurea (Willdenow) Sauleda. 

Basionym: Encyclia x tudiana Dod, Moscosoa 1(2): 
V4ip ££. 25 ~1977s° “Types DOMINIEAN 
REPUBLIC: Along roadside from Descubierta 
to Guayabal, near Lago Enriquillo, 
collected 7 Jul 1974, flowered 10 Nov 1976, 
Dod 581 (holotype, SDM). 

PLANT epiphytic, to 1.2 m tall. ROOTS velamentous. 

PSEUDOBULBS elongate, slender-pyriform to cylindric, to 

6 cm long, 1.6 cm thick, to 3-leaved at apex. LEAVES 

rigid, ligulate to linear-lanceolate, subacute, margin 

erose-dentate, to 28 cm long, 16 cm wide. 

INFLORESCENCE to 1.1 m tall, peduncle erect, racemes 

erect, rachis to 6 cm long, to 12-flowered. FLORAL 

BRACTS lanceolate, acuminate, to 6 mm long, 2 mm wide. 

PEPICEL -to 37--0-em Long. DORSAL SEPAL oblanceolate, 

subacute, to 2.0 cm long, 0.6 cm wide. LATERAL SEPALS 
elliptic, acute, to 2.0 cm long, 0.6 cm wide. PETALS 
oblanceolate, obtuse, to1.8 cm long, 0.3 cm wide. 

LABELLUM to 1.8 cm long, 1.5 cm wide; lateral lobes 



28 Pon YoTeO LrOsG Pree: Vol. 65, Norrt 

orbicular to obovate, obtuse, concave, clasping column; 
midlobe obovate, lateral margins recurved forming a 
tube, midlobe with a broad flattened involute callus, 

margin erose; disc with 3 parallel undulate lamellae in 

front of callus. COLUMN to 1.0 cm long, 0.4 cm thick. 

CAPSULE not observed. 
Distribution: Southwestern Dominican Republic. 
Flowers in November. 
This natural hybrid is known only from the type 

collection from the western side of the Cordillera 

Central near the Haitian border in the Sierra del 

Baoruco. It was collected along the road from 

Descubierta to Guayabal not far from Lago Enriquillo. 
Encyclia x tudiana was described as a natural 

hybrid of Encyclia truncata (Cogniaux) Dod and Encyclia 
bifida (Swartz) Britton & Wilson. Dod misapplied the 
name E. bifida to material of Psychilis atropurpurea 
(Willdenow) Sauleda, an abundant species which 15s 
sympatric with the hybrid. 

Psychilis x tudiana is florally and vegetatively 
intermediate between the parental species. The lateral 
margins of the disc of the labellum of the hybrid are 
revolute, a characteristic occurring only in forms of 
P. truncata which are sympatric with the hybrid. 

The following intergeneric hybrid between 
Laeliopsis and Psychilis is found. 

X Laelichilis Sauleda, hyb. gen. nov. 

Laeliopsis Lindley ex Lindley & Paxton X 
Psychilis Rafinesque 

X Laelichilis yumanensis (Withner) Sauleda, comb. nov. 

Basionym: X Epilopsis yumanensis Withner, Amer. 
Orchid Soc. Bull. 402 1085... 197i 
(Laeliopsis domingensis Lindley X 
Psychilis olivacea (Cogniaux) Sauleda 
Type: DOMINICAN REPUBLIC: Vicinity of Boca 
de Yuma, 1967, Osment s.n. (holotype, 
AMES). 

PLANT epiphytic, to 50 cm tall. ROOTS velamentous. 
PSEUDOBULBS pyriform to ellipsoid, to 4 cm long, 2.5 cm 
wide, to 3-leaved at apex. LEAVES rigid to coriaceous, 
ligulate, subacute, margin erose-dentate, to 14 cm 
long, 2.0 cm wide. INFLORESCENCE to 46 cm _ =1long, 
peduncle arching, rachis to 2.5 cm long, to 8-flowered. 
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FLORAL BRACTS lanceolate, acute, concave, to 3 mm long, 

1 mm wide. PEDICEL to 2.8 cm long. SEPALS and PETALS 

pale lavender. SEPALS lanceolate to elliptic, acute, 

to 2.2 cm long, 0.8 cm wide. PETALS obovate, obtuse, 

to 2.0 cm long, 1.0 cm wide. LABELLUM lavender with a 

yellow patch near base under column, 3-lobed, basally 

adnate to column; lateral lobes with dark lavender 

radiating lines, ovate, obtuse; midlobe obovate to 

orbicular, emarginate, margin crenulate, callosity 

under column is 2 lateral, erect keels; disc with 5-9 

parallel rows of fleshy protuberances. COLUMN to 1.0 
cm long, 0.4 cm thick. CAPSULE not observed. 

Distribution: Endemic to southwestern Dominican 
Republic. 

Flowers from September to November. 

This intergeneric natural hybrid is known only 

from the type collection from the vicinity of Boca de 

Yuma in southeastern Dominican Republic. A single 

plant was first discovered by William Osment of 
Hollywood, Florida im 1967 and recollected (no 
herbarium specimens made) in the same area by Donald 

Dod (orchid curator, SDM) and Carl Withner in 1969. 
The plants were discovered growing among the parent 
species high in large roadside trees. This hybrid has 
also been produced experimentally and verifies the 
parental species (Dod, pers. comm.). 
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Figure l. A. Psychilis rubeniana Dod. 

B. Psychilis correllii Sauleda. 
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Figure 2. A. Psychilis dodii Sauieda. 

B. Psychilis macconnelliae Sauleda. 
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A NEW COMBINATION FOR VERNONIA LIBERTADENSIS S. B. JONES. 
WITH NOTES AND DESCRIPTIONS OF ADDITIONAL 

ANDEAN SPECIES OF BACCHARIS 

Harold Robinson 

Department of Botany, 
National Museum of Natural History, 

Smithsonian Institution, Washington, D.C., 20560. 

Summary 
Vernonia libertadensis S. B. Jones of Peru, proves to be an 

otherwise undescribed species of Baccharis, and a transfer is 
made. A key is provided to distinguish the species from some 
relatives. The error is indirectly traced to overly broad and 
superficial generic concepts that do not force taxonomists to 
look carefully enough at their material. The failure to make 
standard use of pollen in the Vernonieae is particularly empha- 
sized. Also, two new species, B. buchtienii and B. solomonii are 
described from Bolivia. 

A recent attempt to more closely define subgroups in the 

tribe Vernonieae encountered a problem in placement of Vernonia 

libertadensis S. B. Jones. Shortly after the description of the 
species (Jones 1980), a specimen in the U. S. National Herbarium 
with nearly the same collection data as the type had been obser- 
ved briefly and placed under the name. It was only recently, when 
an attempt was made to check the pollen type, that the plant was 
placed under a dissecting microscope. The heads were seen to 

have only female flowers, and the plant was recognized as a 
Baccharis. The initial identification as Y. libertadensis was 
placed in doubt, but the type, kindly sent by the University of 

Georgia Herbarium, has now been seen, and it is also a female 
plant of the same species. 

The two specimens of the Jones (1980) species do super- 
ficially resemble Vernonia, especially some of the Brazilian 
species known as section Macrocephalae. The few, large, shortly 
pedunculate heads are certainly unlike most species of Baccharis, 
and it is not surprising that both the US and GA specimens came 
from the collector annotated as Vernonia. The similarity is 
strong enough that the production of the description by Jones 
seems to have included only one error, the designation of the 

corollas as reddish-purple. The error apparently traced wholly 
to the conviction that the plant was a Vernonia, since there is 
no other basis for such a statement. Labels on both collections 
indicate that the flowers are whitish. 

34 
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Observations on the sources of the error. 
Obviously, botanists do not want to describe new species in 

tribes or subfamilies to which they do not belong. More atten 
tion to micro-characters in descriptions, and narrower generic 
concepts that are properly definitive will help prevent similar 
errors in studies of the Asteraceae in the future. 

Micro-characters have been used since early in the 19th 
century as a basis for tribal concepts (Cassini 1819) and have 
remained theoretically in force since that time, although they 
are usually ignored in practice. It hardly needs to be said that 
the practice of ignoring such characters in descriptions of new 
species and genera needs to change. In the case of the Vern- 
onieae, one micro-character is particularly important. Pollen 

has been used in the taxonomy of the tribe since the time of 
Steetz (1864) and was mentioned under two genera by Bentham in 
Bentham and Hooker (1873). Pollen has continued to be useful in 
the tribe, as shown by Stix (1960), and Jones has himself (Keeley 
& Jones 1977; Jones 1979, 1981) championed the use of pollen in 
the tribe. My personal belief is that today no new species in 
the Vernonieae should be published without describing the pollen 
type, which can easily be done with the light microscope. If 
Jones had maintained that standard when describing Y. libertad- 

sis, he would certainly have noted that the flowers in the 
heads were female with naturally limbless corollas and no 
anthers. Examination of microcharacters of Y. libertadensis 
would also have undoubtedly revealed such subfamilial features of 
the new species as the lack of calcarate bases on the anther 
thecae and the presence of separate stigmatic lines on the papil- 
lose (non-hirsute) style branches. 

There are many generalizations that can be made in regard to 
broad generic concepts. Fault can be always be found with the 
perpetuation of garbage pit taxa that have become traditional in 

many plant groups. In these cases the conflict is not between 
broad versus narrow concepts, since the broad concepts are not 
genera at all. However, the case at hand is more subtle. 
Dr. Jones does not believe Baccharis and Vernonia are congeneric 
any more thanI do. The fault is a generic concept of Yernonia 

that is so useless that it never focuses the attention of the 
taxonomist on any character that would distinguish Vernonia from 
Baccharis. Even the minimal narrowing of the concept to exclude 
the Paleotropical Distephanus (Robinson & Kahn 1986) might have 
focused attention on the trinervate leaves of the new species, a 
feature unknown in the Vernonieae outside of Distephanus. It is 
true that broad generic concepts can include useful definable 
taxa at less than the generic level, and Dr. Jones cannot be 
faulted for the having no subgeneric concept (1979, 1981). How- 
ever, Jones’ failure to apply any subgeneric concepts to his new 

species is an excellent example of how seldom such concepts tend 

to be applied in practice. 
In summary, very broad generic concepts, as they are applied 
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by most botanists, are scarcely the noble constructs they are - 

claimed to be. On the contrary, broad generic concepts seem most 
often to be the handmaidens of superficial and careless taxonomy. 

The disposition of Vernonia libertadensis. 
Once the proper comparison is made, Y. libertadensis falls 

easily within Baccharis in spite of its large heads. Relation- 
ship seems closest to other species with individual heads borne 
on short peduncles on the ends of branches. Some such species in 
Bolivia and southward include B. ulicina Hook. & Arn. with its 
pinnately divided leaves, and B. heterothalmoides Britt., with 
its linear leaves. The species of the group occurring in 
northern Peru seem of special interest, and five of the species 
are distinguished by the following key. The key is based prima- 
rily on female plants, but should also work for male plants of B. 
libertadensis when they are discovered. 

1. Heads borne on slender branching peduncles, containing 6-30 
fl owers . . . . e e e e . e e e e . e e e e . . e e e . e 2 

2. Leaves linear, ca. 1 mm wide, with entire margins; heads with 
6=10 flOWErS! so. ews Jaeer tor siden lore cee ee 

2. Leaves narrowly elliptical, 2-6 mm wide, usually with few to 
many serrulations; heads usually with 20-30 flowers... 

B. sternbergiana 

1. Heads borne on stout unbranched peduncles, containing 40-90 
fl owers ° ° e e e . e . e e e e . . e . . e e . e e e . e 3 

3. Leaves distorted when dried, oblanceolate, widest well above 

the middle; heads with pappus mostly exserted beyond the 

involucre; the involucral bracts narrowly oblong to 
lanceolate with narrowly obtuse tips.....B. frigida 

3. Leaves not distorted when dried, usually erect and imbricate, 

mostly elliptical, widest at or slightly above the middle; 
heads with less than half the length of the pappus exserted 
beyond the involucre at maturity; the involucral bracts 
with narrowly acute or broadly rounded tips...... 4 

4, Leaves with few to many distinct teeth on upper margin, 
tips often recurving when dry, apiculus present, basal 

margins straight or slightly concave, secondary 
veins not prominulous; heads with involucral bracts 
lanceolate, bracts with acute and often twisted tips... 

B. uni 

4, Leaves with entire margins, tips not recurving when dry, 
apiculus absent, basal margins slightly bulging, veins 
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slightly prominulous; heads with involucral bracts broadly 

oblong, bracts with broadly rounded and undistorted tips. 

B. libertadensis 

Baccharis frigida H.B.K., Nov. Gen. Sp., ed. fol. 4: 38. 1818. 
The species was originally cited from Peru with a collection 

date of Sept. 1802. No more recent specimens had been seen by 
the present author or by Dr. Cuatrecasas until the 1987 col- 
lection by Becker & Terrones 1685 cited from Depart. Cajamarca, 
surroundings of Cajamarca, alt. 2700-3700 m (US). 

Baccharis hutchchisonii Cuatr., Caldesia 10: 25. 1967. 
The species seems most like B. heterothalmoides of Bolivia 

but differs by having granular pubescence rather than being 
glabrous. All collections known thus far are from Cajamarca: 
Celedin. Hutchison & Wright 5173 (Holotype: US); King & Bishop 
9129 (US); Becker 1282 (US). 

Baccharis libertadensis (S. B. Jones) H. Robinson, comb. nov. 
Vernonia libertadensis S. B. Jones, Fieldiana, Botany, n. 

ser. 5: 31. 1980. PERU: Libertad: Prov. Otuzco. Cerro Sango 
(Motil-Shorey, 3300-3400 m.s.m. Borde do camino. Flores blan- 
cas. 7 Julio 1953. A. Lopez 1947 (holotype, GA); same data, 
Lopez 0971 (US). 

Plants shrubby, available stem segments ca. 30 cm long, 
distally with numerous ascending branches; stems brownish, ca. 
10-striate, densely glanduliferous with sessile glands. Leaves 
densely spirally inserted, sessile; blades oblong-elliptical 1.6- 
2.5 cm long and 0.5-0.8 cm wide, margins entire, basal margin 
slightly convex, apex shortly acute, longitudinally 3-5-nervate 
from the base, surfaces densely impressed-glandular-punctate, 
nerves slightly prominulous. Inflorescence diffuse at ends of 
leafy branches, pedicels 2-3 mm long. Heads broadly campanulate, 
ca. 14 mm tall and 12-13 mm broad; involucral bracts ca. 60 in 
ca. 5 series, bracts oblong, ca. 4-9 mm long and 1.5-2.5 mm wide, 
apices rounded, margins narrowly scarious and distally with 
minute fringe of minute hairs, outer surfaces with broadly in- 
durated and glanduliferous shield. Female heads with 80-90 
flowers, corollas whitish, ca. 5.5 mm long, narrowly tubular, 
style branches tapering to slender attenuate tips. Achenes ca. 2 
mm long, narrowly prismatic, 5-ribbed, basally with numerous 
short glandular hairs, upper half sparsely and minutely puber- 
ulous; pappus with ca. 30 setae, mostly ca. 7 mm long, tips 
slightly broadened and flexuous. Male heads unknown. 

In spite of the rather accidental nature of the original 
description in the wrong genus, the species does not match any 
previously known member of Baccharis. The narrow endemism and 
the resemblance to Yernonia undoubtedly contributed to the lack 

of previous description of the species in Baccharis. 
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Baccharis sternbergiana Steud., Nom. Bot., ed. 2, 1: 179. 1840. 
The name was based on Baccharis semiserrata DC., Prod. 5: 

419. 1836, non B. semiserrata DC., Prod. 5: 404. 1936. The 
species is most common in central and southern Peru, but the 
range extends northward into the Departments of La Libertad, 
Cajamarca, and Amazonas, and southward into Bolivia. 

Baccharis uniflora (Ruiz & Pavon) Pers., Syn. Plant. 2: 425. 1807. 
Molina unflora Ruiz & Pavon, Syst. Veget. 208. 1798. The 

species has been best known under the name Baccharis grindeliae- 
folia Wedd. For details of the reduction of the latter to syno- 
nymy see Cuatrecasas (1981). The species occurs in Peru as far 
north as the Departments of La Libertad and Ancash and as far 
south as Cuzco. In aspect the species is closest to B. Jiber- 
tadensis, but it differs by the more narrowly based leaves with 
toothed margins and reflexed, apiculate tips. The heads are 
generally smaller, and the involucral bracts are lanceolate with 
narrow tips. 

New species from Bolivia and southern Peru 
A large series of Bolivian Astereae sent by the Missouri 

Botanical Garden contains the following two species in need of 
description. The Solomon and D'Arcy collections cited are dupli- 
cated at MO. 

Baccharus buchtienii H. Robinson, sp. nov. 
Plantae frutescentes ca. 2 m altae mediocriter ramosae. 

Caules viridi-brunnescentes subteretes in lineis prominulis de- 
currentibus subalatae. Folia alterna, petiolis plerumque 5-10 mm 
longis in nervis supra et subtus prominentibus anguste alatis; 
laminae subcoriaceae ellipticae vel late ellipticae 3-10 cm lon- 
gae et 2.5-4.5 cm latae base cuneatae sensim anguste acuminatae 
margine superne antrorse remote serratae apice breviter acutae 
apiculatae supra et subtus glabrae obscure glandulo-punctatae 
interdum viscosae, nervis primariis supra exsculptis inferne 
prominentibus, nervis secundariis pinnatis utrinque ca. 7-10 
erecto-patentibus, nervulis vix prominulis. Inflorescentiae in 
ramis terminales late corymboso-paniculatae, ramis primariis 
bracteiferis, bracteis foliiformibus in laminis ca. 1-2 cm lon- 
gis, ramulis ultimis plerumque 2-5- mm longis glabris glanduli- 
feris. Capitula feminea late campanulata ca. 8-10 mm alta et 6 
mm lata; squamae involucri ca. 40 ca. 5-seriatae graduatae ex- 
teriores late ovatae vel suborbiculares ca. 2.5 mm longae et 

latae interiores sensim longiores et angustiores ovatae vel lan 
ceolatae ad 5 mm longae et 1 mm latae apice obtusae vel subrotun- 
datae margine anguste scarisoae minute dense puberulo-fimbriatae 
extus glabrae et glanduliferae; flores ca, 80 in capitulo; corol- 
lae albae anguste tubulares ca. 3 mm longae glabrae; achaenia ca. 
1.5 mm longa leniter curvata prismatica 5-7-costata glabra; setae 
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pappae ca. 40 persistentes ca. 5 mm longae tenuibus subbiseriatae 
demum latae patentes et recufvatae. Capitula masculina latae 

campanulata 8-9 mm alta et 5-6 mm lata; squamae involucri ca. 30 
ca. 4-seriatae graduatae exteriores ovatae ca. 2.0 mm longae et 
1.5 mm latae interiores sensim lanceolatae vel lineares angus- 
tiores ad 4 mm longae et 1 mm latae apicae obtusae margine vix 
scariosae minute dense puberulo-fimbriatae extus glabrae et 
glanduliferae; flores ca. 40-50 in capitulo; corollae albae ca. 
5.5 mm longae, tubis angustis ca. 4 mm longis minute sparse 
glanduliferis superne sensim dense minute puberulis, faucibus 

subnullis 0.2-0.3 mm longis, lobis lanceolatis ca. 1.5 mm longis 
et base ca. 0.35 mm latis extus glabris; thecae ca. 1.2 mm 
longae; appendices antherarum lanceolatae ca. 0.4 mm longae base 
ca. 0.12 mm latae; achaenia prismatica ca. 0.7 mm longa; setae 
pappi subdeciduae ca. 30 ca. 5 mm longae inferne remote scabridae 
superne distincte latiores margine dense scabrae. Grana pollinis 

in diametro ca. 25 um. 
TYPE: BOLIVIA: La Paz: Unduavi. Nordyungas. 3250 m. Oct. 

1931. Male plant. Buchtien 9082 (Holotype US). PARATYPES: 
BOLIVIA: Unduavi. Nordyungas. 3250 m. Oct. 1931. Female 
plant. Buchtien 9080 (US); Nor Yungas, 1.6 km below Chuspipata on 
old road. Abandoned railroad cut and surrounding area. Cloud 
forest dominated by Brunellia, Weinmannia and Chusquea. elev. 

3100 m. 16° 18'S, 67° 48'W. Flowers white, shrub ca. 1.5 m, 
foliage resinous. Male. 10 Aug. 1981. Solomon 6012 (US); 
Flowers white, shrub ca. 1m. Female. 10 Aug. 1981. Solomon 
6013 (US); Prov. Nor Yungas, 3 km below Chuspipata on old road. 
Moist forest below cloud forest. ca. 2900 m. 16° 18'S, 67° 
48'W. Female. 10 Aug. 1981. Solomon 6049 (US); Nor Yungas. 2.2 
km NE (below) Chispipata. Cloud forest with tree ferns. 
Extremely steep slopes. 16° 17'S, 67° 49'W; elev. 3000 m. Shrub 
1m. Corollas white. Male. 24 March 1982. Solomon 7283 (US); 
13.2 km NE (below) Chuspipata (16.5 km S of Yolosa). 16° 16'S, 
67° 47'W, elev. 2150 m. Shrub 1 m. Corollas white. Male. 19 
July 1982. Solomon 8084 (US); 1.4 km SE of Chuspipata, on road 
to Chulumani. 16° 18'S, 67° 49'W, elev. 3000 m. Cloud forest 
with abundant epiphytes, especially mosses, filmy ferns. Shrub 2 
m. Corollas white. Female. 27 Aug. 1983. Solomon 10713 (US); 
Male. Solomon 10714 (US); 1.2 km E of Cotapata on road between 
Unduavi and Chuspipata. Cloud forest with Weinmannia, Clusia, 
Clethra and many Ericaceae. 16° 17'S, 67° 50'W. 3100 m Shrub 
1m. Corollas white. Growing in shrubby ridge forest. Female. 
26 June 1986. Solomon 15332 (US); Prov. Sud Yungas. 3 kmE of 
Unduavi, on new road between La Paz and Chuspipata. Most common 

tree genera: Miconia, Oreopanax, Vallea and Clethra. 16° 17'S, 
67° 53'W. 3300-3400 m. Shrub 3 m Female. 2 July 1986. Solo 
mon 15423 (US); Road from La Paz to Coroico, Puna area, S of 
Divide ca. 20 km from La Paz, 4000-4700 m. Flowers white. Male. 
21 May 1980. D'Arcy and Bejarano 13836 (US); Road from Coroico 
to divide leading to La Paz. Flowers white, shrub. Male. 21 
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May 1980. D'Arcy and Bejarano 13881 (US); Sur Yungas, Hacienda 
"La Florida". 6 ft. Male. 26 Mar. 1920. Holway and Holway 661 
(US); Cochabamba: Prov. Chapare. 14.7 km N of Colomi (junction 
of the road to Candelaria) on road to the Chapare. Represa de 
Corani. elev. 3300. Low shrubs, with Polylepis on steep slopes 
and Baccharis on more level areas. 17° 15'S, 659 53'W. Shrub 
1.5 m. Foliage resinous. Female. 19 Oct. 1985. Solomon 14428, 
Female 14429 (US). 

Three additional specimens have generally smaller leaves and 
more diffuse inflorescences with fewer heads, but these seem to 
be the same species. 

BOLIVIA: LA PAZ: Prov. Murillo, 20.3 km N of (below) dam at 
Lago Zongo. elev. 3250 m. Shrubby low forest. Heavily dis- 
turbed and grazed. 16° 10'S, 68° 08'W. Shrub 3m Male. 5 
Mar. 1983. Solomon 9730 (US); 20.8 km al norte de La Cumbre del 
valle del Rio Zongo. Bosque bajo (3-5 m), tupido, nuboso, con 

Chusquea. Solanum, Myrsine y Barnadesia. 3200 m, Arbusto, 2 m. 
Female. 20 Feb. 1987. ee 16128 (US); Valle del Rio Zongo. 
22.9 km al norte de las cumbre. Bosque bajo, nuboso con Wein-=- 

mannia, Clusia, Myrica y Chusquea. 16° 09'S, 68°07'W. 3000 m. 
Arbusto, 2m. Male. 8 Mar. 1987. Solomon 16271 (US). 

The new species seems common in central Bolivia, but no 
previous description seems to apply to the this entity. Part of 
the reason may be confusion with other members of the genus. The 
leaves closely resemble those of B. nitida (R.& P.) Pers. in size 
and shape, and differ from those of the related B. cassinifolia 
DC. The former Andean species does occur in Bolivia and the 
latter Brasilian species has been reported from the country. 
Both differ from the new species by their lateral rather than 
terminal inflorescences. Both also differ by the recessed rather 
than prominent upper surface of the midvein. The Brasilian 
species differs further by the apparent consistent absence of 
teeth on the leaves. The new species was initially determined as 
B. mandonii Sch. Bip. nom. nud., but a photograph of Mandon 199, 
represented as a potential type of the latter, shows a recessed 
upper surface of the midvein. The unpublished species is pre- 
sently considered to be B. conwayii Rusby, a species that usually 
has longer leaves with larger more numerous teeth. The latter 
also has a small pubescence on the leaf surface not seen in B. 
buchtienii. Female plants of the Rusby species typically have 
much denser fasciculate inflorescences with smaller heads and 
narrower involucral bracts. 

Baccharis solomonii H. Robinson, sp. nov. 
Plantae scandentes ad 4 m longae. Caules brunnei vel rubre- 

scentes teretes striati glabri vel indistincte breviter puberuli 
minime decurrentiter alati. Folia alterna, petiolis 4-8 mm 

longis; laminae oblongo-ovatae plerumque 2-7 cm longae et 0.8-2.5 
cm latae margine superne sensim multo et dense mucronato-serru- 
latae apice anguste acuminatae supra basem valde et longe ascen- 
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dentiter trinervatae supra et subtus glabrae, nervis primariis 

supra sublaevibus subtus prominentibus, nervulis prominulis 
subtus valdius prominulis. Inflorescentiae in ramis terminaliter 
paniculatae in ramis primariis foliosae, ramulis e folio axil- 
laribus recte patentibus; ramis femineis plerumque a basis race- 
mose ramulosis, ramulis plerumque unicapitatis interdum 2-4- 
capitatis; ramis masculinis base plerumque non ramosis et multo 

subulate bracteiferis distaliter dense paniculatis, ramulis 
plerumque 2-5-capitatis; ramulis ultimis 2-4 mm longis minute 
bracteiferis. Capitula feminea ca. 6 mm alta et 4-5 mm lata; 
bracteae involucri ca. 40 ca. 5-seriatae exteriores ovatae vel 
oblongae 1.5-2.5 mm longae et ca. 1 mm latae interiores lineares 
vel anguste lineares 3.5-5.0 mm longae apice breviter acutae 
margine minute dense puberulo-fimbriatae extus glabrae; flores 
ca. 30 in capitulo; corollae albae tubulares ca. 2 mm longae 
extus minute puberulae; achaenia immatura prismatica ca. 1 mm 
longa glabra; setae pappi albae ca. 45 ca. 4 mm longae apice non 
latiores. Capitula masculina ca. 6.0-6.5 mm alta et 4 mm lata; 
bracteae involucri ca. 18 ca. 3-seriatae ovatae vel lanceolatae 
1.5-3.0 mm longae et 0.7-1.0 mm latae apice breviter acutae 
margine distaliter minute puberulo-fimbriatae extus glabrae; 
flores ca. 12 in capitulo; corollae albae ca. 4.5 mm longae, 
tubis anguste tubulares 2 mm longis apice minute sparse puber- 
ulis, faucibus breviter infundibularibus ca. 0.7 mm longis, lobis 
lanceolatis ca. 2 mm longis et base 0.4 mm latis extus glabris; 

thecae ca, 0.5 mm longae; appendices antherarum lanceolatae ca. 
0.45 mm longae et base 0.15 mm latae; achaenia annuliformia; 
setae pappi albae persistentes ca. 30 plerumque 3-4 mm longae 
inferne saepe contortae distaliter leniter scabridiores; grana 

pollinis in diametro ca. 23-25 um. 
TYPE: BOLIVIA: La Paz: Prov. Sud Yungas. 3.2 km S of (below) 

Chuspipata on road to Chulumani, elev. 2900-3000 m. Cloud 
forest, disturbed, with Brunellia, Clusia and Weinmannia 16° 
18'S, 67° 49'W. Scandent, up to 4 m. Corollas white, foetid 
smelling. Male plant. 28 Sept. 1985. Solomon and Nee 14257 
(Holotype US). PARATYPES: BOLIVIA: La Paz: Prov. Nor Yungas. 1.4 
km SE of Chuspipata, on road to Chulumani. 16° 18'S, 67° 49'w, 
elev. 3000 m. Cloud forest with abundant epiphytes, especially 
mosses, filmy ferns. Scandent shrub, 4 m heads white. Female 
plant. 27 Aug. 1983. Solomon 10707 (US); PERU: Dept. Puno: 
Prov. of Carabaya. Ollachea-Asientos trail. Hillside with 
sphagnum moss and shrubs. Liana. Inflorescence white. Male 
plant. 18 Aug. 1980. Boeke and Boeke 3107 (US). 

The new species was first seen from Peru, but the Boeke 
specimen was inadequate for description. The two Bolivian speci- 

mens represent both sexes although the female plant has immature 
achenes. The species belongs to the group containing B. Jjelskii 
Hieron., B. decussata (Klatt) Hieron. and B. saliens Rusby, but 
the three relatives all have strong pubescence. The leaves of 
the new species also are distinct in their more elongate tips. 
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Baccharis libertadensis (S. B. Jones) H. Robinson, Holotype, 
Univ. of Georgia Herbarium. Photos by Victor E. Krantz, Staff 

Photographer, National Museum of Natural History. 
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Baccharis buctienij H. Robinson. Holotype, United States 

National Herbarium. 
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Baccharis solomonii H. Robinson. Holotype, United States 

National Herbarium. 
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Baccharis species, enlargements of heads. Upper left: B. 
libertadensis, holotype, female. Upper right: B. buchtienii, 
holotype, female. Lower left: B. solomoniij, holotype, female. 
Lower right: B. solomonii, paratype Solomon 10707, male. 



A NEW SPECIES OF TRICHOCLINE FROM NORTHERN PERU 

Harold Robinson 
Department of Botany 

National Museum of Natural History 
Smithsonian Institution, Washington, D.C. 20560. 

Two specimens collected by Barbara Becker in northern Peru 
have proven to represent an undescribed species of JTrichocline. 

The genus has not previously been known north of southern Bolivia 
according to Zardini (1975). The new species is named for the 
collector. 

Trichocline beckeri H. Robinson, sp. nov. 
Plantae herbaceae perennes acaules rosettiformes; rhizomata 

in diametro ca. 4 mm erecta. Folia oblanceolata base sensim 
angustioria, partibus basilaribus foliorum ca. 7-10 mm longis 
laterioribus et vaginatis, partibus subbasilaribus foliorum 5-15 
mm longis petioliformibus; laminae 5-7 cm longae et supra medium 
1.5-2.5 cm latae margine inferne lyrato-pinnatifidae superne 
sensim remote denticulatae vel subintegrae apice obtusae vel 
breviter acutae supra virides leniter arachnoideo-tomentosae 
glabrescentes subtus canescentiter tomentosae. Inflorescentiae 
scaposae unicapitatae; scapi 14-30 cm longi erecti leniter evan- 
escentiter tomentosi, bracteis inferne remotis superne densior- 
ibus subulatis ca. 5 mm longis et base 1.5 mm latis. Capitula 

erecta; involucra 1.7-2.0 cm alta et lata; squamae ca. 60 appres- 
sae subimbricatae graduatae lanceolatae 5-17 mm longae et 1-2 mm 
latae apice longe acutae margine plerumque purpurascentes extus 

tenuiter albo-tomentosae; receptacula non fimbrillata. Flores 
radii ca. 18 in capitulo; corollae ca. 30 mm longae, tubis ca. 7 
mm longis superne sparse minute stipitato-glanduliferae, laminis 
rubris lineari-ellipticis ca. 2.3 mm longis et ad medio 3 mm 
latis apice minute trilobatis, lobis interioribus binis linear- 
ibus ca. 4 mm longis; staminodia distincta; filamenta leniter 
papillosa; thecae antherarum albidae. Flores disci 15-18 in 
capitulo; corollae bilabiatae superne rubro-tinctae ca. 15 mm 
longae, tubis ca. 4 mm longis glabris, faucibus ca. 7 mm longis 
extus persparse minute stipitato-glanduliferis, labiis exterior- 
ibus late oblongis 5 mm longis et 2 mm latis apice trilobatis, 
lobis interioribus binis linearibus ca. 0.5 mm latis; filamenta 
inferne hispida superne papillosa; thecae in partibus fertilibus 
4 mm longae, appendices basilares ca. 1.5 longae subulatae pauce 
dentatae; appendices apicales lineari-lanceolatae ca. 3 mm 
longae. Achaenia submatura ca. 3.5 mm longa ad medio 1 mm lata 

5-nervata in zonis brevibus apicalibus glabra caetera dense 
breviter spiculifera et minute stipitato-glandulifera; setae 
pappi ca. 50-55 subbiseriatae ca. 12 mm longae apice tenues. 
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Grana pollinis elliptica sublaevia ca. 62 um longa et 52 um lata. 
TYPE: PERU: Cajamarca: Surroundings of Cajamarca, alt. 2700- 

3700 m. 30/5/1986. Barbara Becker and Francisca M. Terrones H. 
1305 (Holotype US). PARATYPE: PERU: Cajamarca: Surroundings of 
Cajamarca, alt. 2700-3700 m. 25/5/1987. Becker and Terrones 
1916 (US). 

The identity of the species was initially sought in the 
genus Chaptalia which has some species of rather similar habit in 
the area of Ecuador and northern Peru. Still, the large rays 
were regarded as unusual for that genus, and further examination 
Showed bilabiate disk corollas with two linear inner lobes and 
non-rostrate achenes covered with short mucilage hairs, charac- 
ters that are not seen in the species of either Chaptalia or 
Qnoseris in northern Peru. Staminodia were also found in the ray 

flowers, a feature that combined with others to confirm the 
proper placement of the species in JTrichocline as defined by 
Zardini (1975). 

The new species keys in Zardini's (1975) treatment of the 
genus Jrichocline to J. reptans (Wedd.) B. L. Robins. because of 
the acaulescent habit, the papillose filaments, the non-fimbril- 
late receptacles, the graduated non-foliaceous involucres with 
triangular ovate outer bracts, the lobed margins and tomentose 
lower surfaces of the leaves, and the scapes less than 30 cm high 
with a number of small bracts above. The latter species of 
northern and central Argentina, southern Bolivia, and western 
Paraguay has generally shorter scapes with involucres of shorter 
bracts in fewer series. The new species differs from most mem- 
bers of Trichocline, including J. reptans by the reddish color of 
the rays. 
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Trichocline beckeri H. Robinson. Holotype, United States 

National Herbarium. Photo by Victor E. Krantz, Staff 

Photographer, National Museum of Natural History. 



STUDIES IN THE HELIANTHEAE (ASTERACEAE). XXXXII. 
NEW SPECIES OF CLIBADIUM, MONACTIS AND VERBESINA FROM 

THE NORTHERN ANDES. 

Harold Robinson 
Department of Botany 

National Museum of Natural History 

Smithsonian Institution, Washington, D.C. 20560. 

The following two new species of Clibadium, one new species 
of Monactis, and two new species of Verbesina all described from 
Colombia, Ecuador and Peru. The two species of Clibadium are of 
particular interest. 

Clibadium rimachii H. Robinson, sp. nov. 
Plantae fruticosae ad 1 m altae mediocriter ramosae. Caules 

fulvi teretes striati minute appresse strigulosi, internodis 3-6 
em longis. Folia opposita, petiolis 1-2 cm longis angustatis; 
laminae ovatae 7-11 cm longae et 1.8-3.5 cm latae base acutae et 
sensim acuminatae margine inferne integrae ad medio et superne 
remote serrulatae vel mucrono-serrulatae apice anguste acuminatae 
breviter caudatae supra et subtus antrorse appresse strigulosae 
subtus pallidiores supra basem ascendentiter trinervatae. In- 
florescentiae in ramis primariis terminales in visis primis in 
axilis dichotomis positae, ramis lateralibus innovationibus elon- 

gatis, paniculis corymbosis in ramulis late divaricatis cymosis, 

paniculis base opposito-ramosis distaliter alterno-ramosis. 
Capitula sessilia vel in ramulis ultimis pedunculata hemispheer- 

ica ca. 5 mm lata; bracteae involucri maturitatae in planis 

disciformis dispositae, bracteae steriles ca. 5 et bracteae femi- 

neae ca. 30 ca. 4-seriatae herbaceae virides perlate ovatae 2-3 

mm latae et 1.5-2.0 mm longae base late rotundatae vel subtrun- 
catae apice breviter apiculatae margine minute dense hispidule 
fimbriatae extus parse appresse pilosulae, bracteae masculinae 6- 
8 scariosae tenues anguste oblongae vel oblanceolatae subcon- 

duplicatae ca. 2 mm longae apice obtusae interdum leniter cucul- 

latae margine superne erosae dense pilosulo-fimbriatae, ductis 
resiniferis longitudinalibus ad medio attingentibus. Corollae 
femineae anguste infundibulares ca. 1.2 mm longae glabrae apice 
inaequaliter 3-4-lobatae, ductis resiniferis valdis sub lobas 
majoras ad medio attingentibus; corollae masculinae infundibu- 
lares ca. 1.8 mm longae apice 4-5-lobatae, lobis triangularibus 
ca. 0.5 mm longis et base 0.3 mm latis extus minute puberulis et 
raro rigide pilosulis, ductis resiniferis plerumque sub sinos 
binis et in lobis extendentibus, ductis additionalibus raro sub 
apicos loborum ad medio breviter praesentibus; filamenta in parte 

superiore ca. 0.2 mm longa et base 0.09 mm lata; thecae ca. 0.9 
mm longae nigrae; appendices antherarum ovatae ca. 1.2 mm longae 
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et latae nigrae; styli non ramosae. Grana pollinis in diametro 

ca. 25 um. Achaenia feminea late lentiformia ca. 1.5 mm longa et 

ca. 1 mm lata glabra apice breviter appendiculate producta, 

appendicibus ca. 0.3 mm longis erectis; achaenia masculina 

anguste cylindrica apice late annulata laterale puberula superne 
dense rigide pilosulae, pilis uniseriatis apice argute apicu- 

latis. 
TYPE: PERU: San Martin: San Martin, Dept. Tarapoto. Carre- 

tera de Tarapoto-Yurimaguas, km 12 to 16, elev. ca. 2250 ft., wet 
montane forest, sandy rocky soli, 1 m, corolla white, fr. green. 

Aug. 23, 1978. Manuel Rimachi Y. 3877 (Holotype US). 
The general aspect of the new species, the pilosulous 

achenes of the male flowers, and the 4 ranks of female flowers in 
the heads led to the initial identification as Clibadium eggersii 
Hieron. which ranges from Costa Rica to Ecuador. The Peruvian 
specimen, however, proves thoroughly distinct in the apical ap- 
pendage of the female achene that forms a pedicel under the 

flower. Such structures are found in various members of the 
genus such as C. pediculatum Aristeg., and in the related genus 
Lantanopsis, but the species having the pedicel are not neces- 
sarily closely related to each other. The heads are also distin- 
ctive in the very broad involucral bracts that spread ina flat 

plane when mature. The resin ducts of the male corollas tend to 
be single along the veins of the throat, but the ducts usually 
become paired in the area below the sinus. One of each pair of 
ducts extends upward into the corolla lobe. A short duct is 
sometimes also present in the middle of the lobe. 

Clibadium zarucchii H. Robinson, sp. nov. 
Plantae fruticosae ad 3 m altae mediocriter ramosae. Caules 

fulvi tereti parse appresse strigulosi, internodis 6-9 cm longis. 
Folia opposita, petiolis 1.5-4.0 cm longis anguste alatis; lami- 
nae ovatae 7-20 cm longae et 4-11 cm latae base sensim anguste 
acuminatae margine superne sensim serrulatae apice breviter 
acuminatae apiculatae supra parse breviter appresse strigulosae 
subtus densius et longius appresse strigulosae, nervis secund- 
ariis ascendentiter pinnatis supra basem in binis 2-3 superne 

remotioribus. Inflorescentiae in ramis terminales ca. 5-ramosae, 

ramis oppositis erecto-patentibus robustis appresse strigulosis; 
capitula ca. 100 in glomerulis sphaericis dense aggregata, glome- 
rulis in diametro 2-4 cm, pedunculis ultimis perbrevibus dense 
hispidulis. Capitula individua ad 9 mm alta et 2-3 mm lata; 
bracteae involucri steriles 4 et bracteae femineae 4-6 ovatae et 
longe acuminatae 5-6 mm longae et 2.5 mm latae induratae fulvae 
superne viridiores exteriores extus sparse scabridulae in subulis 

margine dense breviter hispidulae; paleae interiores masculinae 
scariosae tenuiores 2-3 mm longae superne subacutae erosae mar- 

gine dense hispidulo-fimbriatae. Flores femineae/masculinae 

plerumque 4/4 interdum 6/2 in binis decussatae; corollae femineae 
anguste tubulares 4.0-4.5 mm longae apice breviter inaequaliter 
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4-lobatae vel raro 3-lobatae extus glabrae, ductis resiniferis 
longitudinalibus ca. 5 variabiliter subapicem loborum majorum vel 

inter lobulis minoribus terminatis; rami stylorum late longe 
recurvati; corollae masculinae ca. 5 mm longae base anguste 
infundibulares sensim tubulares apice 5-lobatae extus glabrae, 
lobis triangularibus ca. 0.8 mm longis et base 0.7 mm latis, 
ductis resiniferis ca. 10 longitudinalibus in et inter lobos non 
conniventibus sub apicas loborum et sub sinos terminatis; fila- 
menta in parte superiore ca. 0.2 mm longa et 0.18 mm lata; thecae 
ca. 2 mm longae nigrae; appendices antherarum ovatae ca. 0.3 mm 
longae et latae nigrae; styli non ramosi. Grana pollinis in 
diametro ca. 27 um. Achaenia feminea late lenticularia orbicu- 
lata ca. 2 mm longa et lata glabra vel subglabra in apicem brev- 
iter appendiculate producta, appendicibus ca. 0.3 mm longis erec- 
tis; achaenia masculina anguste cylindrica apice late annulata 
plerumque laterale glabra superne 1-3-pilifera. 

TYPE: COLOMBIA: Antioquia: Mpio. de Frontino; km 14 of road 
Nutibara-Murri. Disturbed wet/very wet montane vegetation; road- 
side. 06° 45'N, 76° 23'W, elev. 1870 m. Shrub 3 m tall; 
inflorescences bright green. 23 Sept. 1987. James L. Zarucchi, 
Alan —. Brant, Carlos Julio Castafio 5674 (Holotype US, isotype 
MO). 

The inflorescence of the new species has the most massive 
congestion of heads of any member of the genus. The glomeruli 
are much larger than those in such species as Clibadium trianae 

(Hieron.) Blake, C. subsessilifolium Hieron., C. sprucei Blake, 
and C. harlingii H. Robins. (Robinson 1979). Their larger size 
is correlated with a reduction in number of glomeruli and a 
thickening of the subtending branches. The involucral bracts and 
paleae are elongate with subulate tips. The male and female 
corollas are also longer and narrower than in any other species 
seen. The resin ducts of the male corollas are along both the 
veins and along the midlines of the lobes. The ducts along the 
veins are single and stop at the sinuses without extending into 
the lobes. The median lobe ducts extend upward to near the tips 
of the lobes. The male achenes are unlike many members of the 
genus by being nearly glabrous. The heads are highly structured 
in alternating pairs of bracts and flowers. There are two basal 
pairs of sterile bracts followed by two pairs of bracts with 

female florets and two pairs bracts with male florets. Sometimes 
the ratio of florets is six female to two male. 

Monactis anderssonii H. Robinson, sp. nov. 
Plantae frutescentes ad 1-3 m altae mediocriter ramosae. 

Caules fulvi striati et dense puberuli in nodis subtiliter de- 
flecti. Folia alterna, petiolis 5-13 mm longis; laminae ovato- 
subrhomboideae 4-6 cm longae et 1.5-3.0 cm latae base cuneatae et 
leniter acuminatae supra basem trinervatae margine leniter serru- 
latae apice breviter acuminatae supra scabridulae et in nervis 
hispidulae subtus plerumque in nervis et nervulis scabridulae 
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utrinque glandulo-punctatae subtus densius glanduliferae. In- 
florescentiae in ramis terminales corymboso-paniculatae ca. 2.0- 
2.5 cm altae et ca. 4 cm latae alterne ramosae, ramis dense 
puberulis. Capitula 1-5 in ramis ultimis aggregata unumquidque 
eylindrica; involucra ca. 5 mm alta et 2 mm lata; bracteae in- 
volucri ca. 15 virides oblongae graduatae 2-4 mm longae et ca. 1 
mm latae apice breviter obtusae vel rotundatae margine minute 
ciliatae extus laeves plerumque glabrae; paleae bracteiformes 
subtubulares ca. 4 mm longae apice breviter obtusae extus pauce 
puberulae. Flores ca. 6 in capitulo; corollae flavae ca. 3.8 mm 
longae, tubis ca. 1.8 mm longis extus glandulo-punctatis parce 
puberulis, faucibus late campanulatis ca. 1.2 mm longis et 1.2 mm 
latis, lobis ca. 0.8 mm longis et base 0.6 mm latis; filamenta in 
parte superiore ca. 0.25 mm longa; thecae ca. 1.4 mm longae; 
appendices antherarum nigrae triangulares ca. 0.3 mm longae et 
base 0.25 mm lata. Achaenia anguste fusiformia arcuata ca. 4.5 
mm longa glabra; pappus nullus. Grana pollinis in diametro ca. 

35 um. 
TYPE: ECUADOR: Loja: Cerro Villonaco, W slope, 2800 m, moist 

scrub. Shrub, c. 1m tall. Flowers yellow. 10 Feb. 1985. G. 

Harling and L. Andersson 21868 (Holotype GB, isotype US). PARA- 
TYPE: ECUADOR: Loja: Villonaco, ca. 15 km W. of Loja, cloud 
forest changing into shrubby paramo at ridge tops. Forest selec- 
tively logged. elev. 2500-2900 m. Flowers yellow. Shrub 3 m. 

24 Apr. 1987. H. van der Werff and W. Palacios 8927 (MO, US). 
Tne new species is distinct from most members of the genus 

by the complete lack of rays in the heads. The rayless condition 
is otherwise known in M. holwayae (Blake) H. Robins. from the 
Prov. of Azuay in Ecuador to the north of Loja. The present 
species differs by tne smaller rhomboidal leaves that lack dense 

tomentum on the undersurface. 

Verbesina harlingii H. Robins., sp. nov. 
Plantae frutescentes ca. 2 m altae laxe ramosae. Caules 

pallide tomentelli striati et leniter angulati in nodis deflecti. 
Folia alterna, petiolis 10-12 mm longis; laminae ovatae et late 
trilobatae 12-17 cm longae et 5.5-8.0 cm latae base cuneatae et 
acuminatae margine unilobatae et aliter minime subserrulatae 
apice et in lobis breviter acutae supra patentiter scabridulae 
subtus in et inter nervulas irregulariter scabridulae, nervis 
secundariis erecte pinnatis utrinque ca. 9-10 in partibus inter- 
medius 2-3 ascendentioribus. Inflorescentiae in ramis terminales 
late cymose ramosae ca. 15 cm altae et 27 cm latae in ramis 
densius corymbosae in ramis ultimis in fasciculis 2-4-capitatis 
aggregatae, ramis dense pallide puberulis vel hirtellis. Capit- 
ula cylindrica ca. 9 mm alta et 3 mm lata; bracteae involucri ca. 
15 graduatae 4-5-seriatae oblongae 1.5-7.0 mm longae et 0.7=-1.5 
mm latae apice rotundatae margine puberulae plerumque flaves- 
centes, bracteae basilares viridiores et extus densius puberulae. 

Flores radii nulli; flores disci 5 in capitulo; corollae flavae 
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ca. 4 mm longae, tubis ca. 1 mm longis dense scabridulis, fauc- 
ibus ca. 2.2 mm longis plerumque in nervis dense scabridulis, 
lobis ovato-oblongis ca. 0.8 mm longis et 0.6 mm latis margine 
interiores dense papillosis; filamenta in partibus superioribus 
ca. 0.3 mm longa base leniter latiora; thecae nigrae ca. 1.7 mm 
longae; appendices pallidae ovatae ca. 0.35 mm longae et 0.28 mm 
latae. Achaenia immatura compressa ca. 3 mm longa et 1 mm lata 
margine plerumque glabra superne breviter setuloso-fimbriata in 
superficiis lateralibus multo setulifera apice valide aristata, 
aristis ca. 3.5 mm longis. Grana pollinis in diametro ca. 27 um. 

TYPE: ECUADOR: Loja: Road Loja-Zaruma, between Chinches and 
Sambi, dry shrubby woods, alt. 1700-1900 m.s.m. Shrub, ca. 2 m 

a 3.V.1974. G. Harling and L. Andersson 14217 (Holotype 
GB. 

The new species is notable for its trilobed leaves. The 
leaf outline is reminescent of Yerbesina adenobasis Blake of 
Azuay, but the leaves are not opposite, the petioles are not 
winged, and the heads have less flowers and norays. Relation- 
ship is undoubtedly closer to Yy. pentantha Blake, also of Loja, 
but the leaves of the latter lack lateral lobes and have minute 
erect serrulations on the margins. 

Verbesina villonacoensis H. Robins., sp. nov. 
Plantae herbaceae perennes ca. 1 m altae laxe ramosae. 

Caules brunnescentes teretes non vel vix striati subglabri minute 
et appresse sparse pilosuli. Folia dense spiraliter inserta, 
petiolis nullis vel subnullis; laminae oblongae vel ellipticae 
plerumque 4-9 cm longae et 1.3-3.8 cm latae inferne integrae et 
subcuneatae base leniter abrupte constrictae supra medio multo 
serrulatae apice breviter acutae supra in superficiis plerumque 
glabrae submargine pilosulae subtus glabrae in nervis prominentes 
et in nervula minute reticulatis subtiliter impressae, nervis 
secundariis pinnatis utrinque ca. 5-6. Inflorescentiae in ramis 
terminales ascendentiter alterne ramosae, ramis pilosulis, ramis 
ultimis plerumque 3-14 mm longis. Capitula 9-10 mm alta et 5-6 
mm lata; bracteae involucri ca. 25 exteriores herbaceae 4-6 mm 
longae et 1.0-2.3 mm latae oblongae vel oblanceolatae apice 
obtusae extus sparse pilosulae et reticulato-venulosae, bracteae 

interiores 6-8 mm longae apice acutae extus laeves et plerumque 
glabrae; paleae bracteis interioribus similes. Flores radii 
nulli; flores disci ca. 14 in capitulo; corollae flavae 4.5 mm 
longae, tubis ca. 1.8 mm longis infundibularibus pilosulis, 
faucibus ca. 2 mm longis cylindricis glabris, lobis ovato-trian- 
gularibus ca. 0.8 mm longis et base ca. 0.6 mm latis margine 

interiores dense papillosis; filamenta in partibus superioribus 
ca. 0.4 mm longa; thecae nigrae 2 mm longae; appendices anther- 
arum nigrae ovatae ca. 0.3 mm longae et 0.2 mm latae. Achaenia 
brunnea compressa ca. 3.5 mm longa et 1.7 mm lata glabra non 
alata?, pappus nullus vel uniaristatus, aristis ca. 1.8 mm 

longis. Grana pollinis in diametro ca. 25 um. 
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TYPE: ECUADOR: Loja: Villonaco, ca. 15 km W of Loja, cloud 
forest changing into shrubby paramo at ridge tops. Forest selec- 
tively logged. 2500-2900 m. Flower yellow. Shrub, 50 cm para- 
mo. 24 Apr. 1987. H. van der Werff and W. Palacios 8914 (Holo- 
type US, isotype MO). PARATYPES: ECUADOR: Loja: About 10 km SW 
of Loja, along road past the University towards La Violeta. 
Degraded cloud forest and rather dry scrub. 2950 m. Shrub, 1 m. 
Flowers yellow. 26 Apr. 1987. H. van der Werff and W. Palacios 
9065 (MO, US); Western slopes of Cerro Villonaco, "phrygana" 
vegetation, alt. c. 2200 m. Shrub, to 0.5 m tall. Corolla 

yellow. 7.11.1977. G. Harling, U- Eliasson and L. Andersson 
15129 (GB, US). 

The species seems endemic to a small region near Cerro 
Villonaco in Loja. The species resembles Verbesina densifolia 

Blake and V. centroboyacana Diaz of Colombia (Diaz-Piedrahita 
1985), but the latter species both have radiate heads. The Blake 
species is further distinct in the dense pubescence of its stem 
and involucre. The uniaristate and non-alate condition of the 
achenes of the new species cannot be considered definitive until 
fully mature achenes have been seen, but the nearly mature 
achenes seen have a yellow apical callus and arista with a con 
trasting brown achene body. The margins are concolorous and 
unwinged. 
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PLANTA OF PERU 

Clibadium rimachii H. Robinson. Holotype, United States 

National Herbarium. Photos by Victor E. Krantz, Staff 

Photographer, National Museum of Natural History. 
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Monactis anderssonii. H. Robinson. Holotype, GB. 
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Verbesina harlingii H. Robinson. Holotype, GB. 
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Verbesina vyillonacoensis H. Robinson. 
States National Herbarium. 
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Enlargements of heads. Upper left: Clibadium rimachii. 
Upper right: C. zarucchii. Lower left: Monactis anderssonii. 

Lower right: Verbesina villonacoensis. 



STUDIES IN THE EUPATORIEAE (ASTERACEAE) CCXXIII. 
NEW COMBINATIONS AND NEW SPECIES OF CENTRAL AND SOUTH 

AMERICA. 

R. M. King and H. Robinson 
Department of Botany 

National Museum of Natural History 
Smithsonian Institution, Washington, D.C. 20560. 

The completion of the generic treatment of the Eupatorieae 
has not ended the need for new combinations and new descriptions 
of members of the tribe. The following new combinations and new 
species belong to the various genera Ageratina, Barrosoa, Bart- 

lettina, Cronquistianthus, Mikania, and Neocuatrecasia. 

Ageratina celestini (Cuatr.) R. M. King and H. Robinson, comb. 
nov. Eupatorium celestini Cuatr., Trab. Mus. Nac. Cienc. Nat. 
Madrid, ser. Bot. 27: chart 12. 1934; 29: 15-16, fig. 2. 1935. 
Colambia. 

The type of the species in Madrid has been seen and the 
species appears to be distinct from any others presently recog- 
nized from the Colombian Andes. The species is similar to others 
with fewer-flowered heads in the northern Andes such as Ageratina 
mutiscuensis (B. L. Robins.) K.& R., A. boyacensis, and A. 
pseudochilca (Benth.) K.& R., but the heads are distinctly 
larger, being 11-12 mm in height. 

Barrosoa atlantica R. M. King and H. Robinson, sp. nov. 
Plantae herbaceae perennes ad 1 m altae base decumbentes. 

Caules fulvi teretes leniter striati, internodis inferioribus 
0.7-2.5 cm longis superne longioribus. Folia opposita, petiolis 
angustis 1.0-1.5 cm longis distaliter indistincte terminatis; 
laminae ellipticae vel oblanceolatae 3.5-7.0 cm longae et 0.7-2.3 
em latae base anguste acuminatae margine remote serrulatae vel 
integrae supra glabrae subtus pallidiores distincte glandulo- 
punctatae, nervis secundariis utrinque ca. 2 valde ascendentibus 
subtrinervatis. Inflorescentiae terminales elongate thyrsoideae 

in ramis elongatis distaliter cymosae, bracteis primariis folii- 
formibus 1-4 cm longis decreascentibus, ramulis ultimis 2-4 mm 
longis minute puberulis pauce minute bracteiferis. Capitula late 
campanulata ca. 5 mm alta et 4 mm lata; bracteae involucri fulvae 
eximbricatae oblongo-ellipticae 1.5-3.0 mm longae et 0.3-1.0 mm 

latae margine anguste scariosae superne puberulo-fimbriatae apice 
breviter obtusae interdum apiculatae extus bicostatae et medio- 

criter glandulo-punctatae; receptacula conica glabra submargine 

pauce anguste paleaceae. Flores in capitulo ca. 20; corollae 
albae ca. 3 mm longae, tubis cylindricis ca. 1.3 mm longis 
glabris, faucibus anguste campanulatis ca. 1.1 mm longis, lobis 

62 
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triangularibus ca. 0.5 mm longis et U.4 mm latis extus glandulo- 
punctatis; filamenta in partibus superioribus ca. 0.2 mm longa, 
cellulis distincte annulate ornatis; thecae ca. 0.9 mm longae; 
appendices antherarum oblongo-ovatae ca. 0.2 longae et latae. 
Achaenia ca. 0.7 mm longa glabra; carpopodia ca. 0.3 mm lata et 
0.15 mm alta, cellulis elongatis; setae pappi ca. 40 plerumque 
ca. 1.5 mm longae apice leniter angustiores, cellulis apicalibus 
acutis. Grana pollinis in diametro ca. 20 um. 

TYPE: BRAZIL: Rio de Janeiro: Mun. de Macaé, +2 km da Lagoa 
Comprida, em brajo de Laplacea. Heliofila, crescendo em lugar 
que sofreu queimada. Capitulos brancos. 22.1X.1981. Dorothy 

Araujo 4598 et N. C. Maciel (Holotype GUA, isotype US). PARA- 
TYPE: BRAZIL: Bahia: Rod. p/ Nanuque (mun. Caravelas). Ereta, 
pouco ramosa, 1m, capitulos alvos. Brejo. 19/6/1985. Hat- 

schbach 49488 and J. M. Silva (US). 
The new species is distinctive in the elliptical leaf blades 

with cuneate bases and remotely serrulate margins. The species 
is also unusual in the genus by the lax, broadly thyrsoid in- 

florescence. The other species have a more strongly cymose form. 
The distribution of the species seems to be along the Atlan- 

tic Coast from Rio de Janeiro northward to the southern strip of 
the State of Bahia. The species has not yet been found in the 

intervening State of Espirito Santo, 

Bartlettina tamaulipana (B. L. Turner) R. M. King and H. 
Robinson, comb. nov. Eupatorium tamaulipanum B, L. Turner, 
Brittonia 37: 374. 1985. Mexico. 

The species was first interpreted by the present authors as 
a synonym of Bartlettina brevipetiolata (Sch.Bip. ex Klatt) K.& 
R. but additional material has now been seen from MEXICO: Hidal- 
go: Along Hwy 105 between Pachuca and Tampico, 27.2 mi S of 
Huejutla, 1.2 mi S of Quebradora, 0.9 mi N of Santa Maria; along 
edge of road and on rocky cliffs above road. 1315 m. Shrub 1.5 

m; flowers white. 20° 58'N, 98° 34'W. Feb. 28, 1987. TI. B. 
Croat and D. Hannon 65968 (MO, US). The new locality is to the 
south of the type locality in Tamaulipas, but both localities are 
reasonably close to each other on the eastern slopes of the 
Sierra Madre Oriental. Eupatorium xalapanum B. L. Turner, des- 
cribed at the same time, is still regarded as a synonym of Bar- 

tlettina brevipetiolata. 

Cronquistianthus loxensis R. M. King and H. Robinson, sp. nov. 
Plantae frutescentes 1-2 m altae mediocriter ramosae. 

Caules teretes appresse albo-tomentosi inferne tenuius tomentosi. 
Folia opposita, petiolis 1-2 cm longis; laminae triangulariter 
ovatae base late truncatae vel minime subcordatae in medio tri- 
nervatae et minime obtusae margine dense crenato-serrulatae apice 
acutae vix vel non leniter acuminatae supra cinereo-virides 
planae parse albo-tomentosae subtus dense albo-tomentosae. In- 
florescentiae terminales dense corymbosae, ramis albo-tomentosis, 
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ramulis ultimis U-1 mm longis. Capitula 5-6 mm alta et ca. 3 mm 
lata; bracteae involucri ca. 15 subimbricatae ca. 3-seriatae 
flavo-virides apice interdum minute rubro-maculatae plerumque 
oblongae vel lineares 1-4 mm longae et 0.7-1.0 mm latae apice 
breviter obtusae et irregulariter anguste scariosae extus tenu- 
iter albo-tomentellae. Flores ca. 6 in capitulo; corollae albae 
ca. 3 mm longae, tubis et faucibus extus glabris, tubis ca. 1.2 
mm longis, faucibus ca. 1.3 mm longis, lobis oblongo-ovatis ca. 
0.4 mm longis et base ca. 0.3 mm latis extus dense puberulis et 
glanduliferis; filamenta in parte superiore ca. 0.3 mm longa, 
cellulis superioribus in parietibus leniter annulate ornatis; 
thecae ca. 0.8 mm longae; appendices antherarum oblong-ovatae ca. 
0.15 mm longae et 0.17 mm latae. Achaenia prismatica 5-costata 
ca. 1.9 mm longa in costas et apices breviter spiculifera base 
angustioria; setae pappi ca. 40 plerumque 1.8-2.0 mm longae apice 
argute acutae. Grana pollinis in diametro ca. 20 um. 

TYPE: ECUADOR: Prov. Loja: ca. 5 km SW from Saraguro, a 
rather dry slope near Puglia, alt. ca. 2800 m. A bush ca. 2 m 

high, heads whitish. 25.7.1979. Esa Heinonen 150 (Holotype GB). 
PARATYPE: ECUADOR: Loja: Entrance road to Parque Nacional Podo- 
carpus, about 2 km before the gate. Disturbed, low forest. 2600 
m. Shrub, 1m. Flowers white. 30 Apr. 1987. H. van der Werff 
and W. Palacios 9205 (MO, US). 

The white-tomentose stem and leaf undersurface are like 
Cronquistianthus origanoides (H.B.K.) K.& R., C. nivea (H.B.K.) 
K.& R., and €. trianae K.& R. of Central Ecuador and southern 
Colombia which were discussed by King and Robinson (1984). The 
new species is most distinct in its smaller heads. From various 
members of the group it differs further by the non-bullate 
leaves, the tomentellous involucres, and the lack of hairs inside 
the corolla. The white-tometose pubescence also resembles that 

of C. lopez-mirandae (Cabrera) K.& R. of the Depts. La Libertad 
and Cajamarca, but the latter species differs most obviously by 
its very short pappus bristles. 

Mikania perhirta R. M. King and H. Robinson, sp. nov. 
Plantae volubiles. Caules non fistulosi teretes grosse 

recte hirsuti, pilis 3-4 mm longis. Folia opposita, petiolis in 
foliis primariis ad 5 cm longis; laminae in foliis primariis 
longe triangulares 15-17 cm longae et 8.0-8.5 cm latae base 
leniter cordatae in medio base trinervatae et breviter obtusae 
margine integrae vel angulatae apice anguste caudato-acuminatae 
supra parse pilosae et pilosulae subtus in nervis patentiter et 
inter nervos parse pilosulae, nervis secundariis valde ascenden- 
tibus usque ad tertiam distalam attingentibus. Inflorescentiae 
in ramis terminales thyrsoideo-paniculatae; bracteae primariae 
inferiores foliiformes in petiolis ca. 1 cm longae in laminis 5-6 
cm longae et 1.5-2.0 cm latae, ramulis ultimis 1-5 mm longis 
erecto-patentiter pilosulis, bracteis subinvolcralibus in capit- 
ulis lateralibus ovatis ca. 4 mm longis et 1.5 mm latis persparse 
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puberulis. Capitula ca. 10 mm longa et ca. 3 mm lata; bracteae 
involucri 4 oblongae ca. 5 mm longae et 1.0-1.5 mm latae apice 
breviter obtusae extus sparse appresse tenuiter pilosulae. 
Flores 4 in capitulo; corollae albescens ca. 4 mm longae, tubis 
ca. 1.8 mm longis glabris, faucibus ca. 1 mm longis late campanu- 
latis glabris, lobis ca. 1.3 mm longis et base 1 mm latis dist- 
aliter parse minute puberulis; filamenta in parte superiore ca. 
0.25 mm longa base valde latioria ad 0.2 mm lata; thecae ca. 1.3 
mm longae; appendices antherarum oblongae ca. 0.3 mm longae et 
0.25 latae. Achaenia ca. 4 mm longa 5-costata in partibus inter 
costas parse minute puberula; setae pappi ca. 40 plerumque ca. 4 
mm longae scabridae apice leniter latiores et densius scabridae. 
Grana pollinis in diametro ca. 20 um. 

TYPE: BRAZIL: Espirito Santo: Rod. BR-262 (mun. Muniz 
Freire). Voluvel, capitulos creme. Orla mata pluvial. 

5/12/1984. Hatschbach and J. M. Silva 48628 (Holotype MBM, 
isotype US). 

The new species belongs to the Mikania banisterae group with 
solid stems and strong pilosity with no glands. The corollas 
also have the broadly campanulate limbs of the group. The hairs 
of the new species seem to be the most strongly spreading in the 
group. The leaves are also notable for their cordate bases and 
long slender tips. 

Neocuatrecasia fevereri R. M. King and H. Robinson, sp. nov. 
Plantae suffrutescentes erectae ad 3 dm altae mediocriter 

ramosae. Caules teretes dense pallide hirtelli in parte rubres- 
centes. Folia opposita distincte petiolata, petiolis 4-12 mm 
longis; laminae triangulo-ovatae plerumque 1.2-2.8 cm longae et 
0.9-1.7 cm latae base truncatae vel subcordatae in cuneis minutis 
mediis trinervatae margine duplo-crenato-serratae apice breviter 
acutae supra et subtus hirtello-pilosulae et glandulo-punctatae 
subtus densius punctatae et pallidiores in nervulis dense hirt- 
ellae. Inflorescentiae in ramis terminales pauci-capitatae, 
ramis ultimis ca. 3-5 mm longis dense puberulis et minute gland- 
ulo-punctatis. Capitula late campanulata ca. 9 mm alta et 7-8- 
mm lata; squamae involucri ca. 12 eximbricatae oblongae ca. 8 mm 
longae et 1.5-2.0 mm latae apice obtusae vel rotundatae extus 
minute puberulae et glandulo-punctatae. Flores 25-30 in capit- 
ulo; corollae albae ca. 5.0-5.5 mm longae, tubis valde con- 
strictis ca. 1 mm longis extus glanduliferis, faucibus longe 
campanulatis 3.5-4.0 mm longis supra basem extus glabris; lobis 
ca. 0.7 mm longis et base 0.5 mm latis utrinque dense papillosis 
extus perpauce setuliferis et glanduliferis; filamenta in parte 
superiore ca. 0.35 mm longa, parietibus cellularum dense annulate 
ornatis; thecae ca. 1 mm longae; appendices antherarum oblongo- 
rotundatae ca. 0.2 mm longae et latae, cellulis in parietibus 
leniter distincte ornatis; basi stylorum in partibus brevibus 
hirsuti; rami stylorum mediocriter angusti dense papillosi. 
Achaenia ca. 2.8-3.0 mm longa base vix prolongata plerumque in 
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costis dense scabridula inferiore et superiore longius scabrid- 

ula; setae pappi ca. 40 persistentes ca. 2.5 mm longae base 

tenues et vix scabridulae apice non latiores sed scabridiores 
argute acutae. Grana pollinis in diametro ca. 23 um. 

TYPE: BOLIVIA: La Paz: Prov. Bautista Saavedra, Chullina, am 
Weg in die Yungas, Nebelwald, Veg.-Aufn. 811, 3400 m. 28/4/1982. 
J. Feuverer 11469a (Holotype US). 

The distinctive features of the new species from other 

members of the genus include the dense glands on both leaf sur- 
faces, the densely hirtellous leaf veins, the involucral bracts 
of nearly equal length, the 25-30 flowers in the heads, the 
nearly hairless corolla lobes, the small anthers in the long 
corolla throat, the short essentially non-stipitate achene base, 

and the pappus bristles with narrow scarcely scabrid bases. The 
narrow bases of the pappus bristles approach the condition seen 
in N. sessilifolia K.& R., but the leaves are not sessile. The 
new species seems closest to Neocuatrecasia cuzcoensis K.& R. of 
southeastern Peru. The new species is similar in habit except 
for the more subcordate bases of the leaves. The florets differ 
most obviously by the much longer throats, ca. 4 mm versus ca. 2 
mm and by the narrowed bases of the pappus bristles. 
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Barrosoa atlantica R. M. King & H. Robinson. Holotype, GUA. 
Photos by Victor E. Krantz, Staff Photographer, National Museum 
of National History. 
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Bolbitis hemiotis (Maxon) Ching y Bolbitis pergamentacea (Maxon) 

Ching (Lomariopsidaceae): Dos nuevos registros de helechos para 
Veracruz, México 

* 
M6nica Palacios-—Rios 

Universidad Auténoma Metropolitana-Iztapalapa 

México, D. F. 09340 

Durante la elaboracién de la lista de especies de pteridofi- 

tas presentes en el Estado de Veracruz, se observaron algunos pro 

blemas en la identificacién del género Bolbitis, en particular, 

con ejemplares identificados como B. nicotianifolia (Swartz) Als- 
ton y un ejemplar identificado como B. hemiotis (Maxon) Ching. Se 
solicitaron ejemplares a otros herbarios y después de identificar 

los, se llegéd a la conclusién de que B. hemiotis y B. pergamenta- 

cea son nuevos reportes para el Estado de Veracruz, a la vez que 

se descarta la presencia de B. nicotianifolia en dicho Estado. 

Bolbitis hemiotis (Maxon) Ching 

Se caracteriza por presentar yemas o bulbillos, al menos, en 

las axilas de las pinnas superiores; pinnas usualmente alternas, 

asimétricas y herbaceas;segmento terminal de 19-31 cm de largo ¥ 

de 7.5-13.5 cm de ancho; de 5-11 haces vasculares. Se le conocia 

con anterioridad para Venezuela y Trinidad (Hennipman, 1977). Es 
muy probable que ésta especie haya sido colectada en otros esta- 

dos del SE de México y en Centroamérica, y que los ejemplares es- 
ten mal identificados. 

EJEMPLARES EXAMINADOS: Mun. Catemaco, aprox. 1 Km al S de Bastonal 

rumbo a Arroyo Claro, vertiente N de la sierra de Santa Marta, a- 

cahual con Cecropia, 920 m.s.n.m., Lira 103 (ENCB, MEXU, UAMIZ,- 

XAL); Mun. Catemaco, sierra de Santa Marta, acahual con Cecropia, 

900 m.s.n.m., Palacios-Rios 17a (XAL); Mun. Hidalgotitlan, brecha 

La Laguna-El Elefante, selva alta perennifolia, 150 m.s.n.m., M. 

Vazquez T. 851 (XAL); Mun. Hidalgotitlan, afluente W del Rio Las 
Cuevas, + 5 horas a pie al S de La Laguna, selva alta perennifo- 

lia, 350 m.s.n.m., Wendt et al. 3847a (CHAPA, UC). 

Bolbitis pergamentacea (Maxon) Ching 

Se caracteriza por presentar sus pinnas una textura pergamen- 
tacea, con un tono glauco, sin bulbillos o axilas; segmento termi- 

nal + romboideo, de 15-45 cm de largo y de 6-20 cm de ancho; pi- 
mnas algo asimétricas con el lado basiscépico mas largo que el a- 
crosc6pico, el margen basiscdpico convexo o sigmoideo; venas se- 

cundarias extendiéndose y terminando a cierta distancia del mar- 
gen, de 9-20 haces vasculares. Se le conocia con anterioridad pa- 

ra México (Oaxaca y Chiapas); Centroamérica, Antillas Mayores, Ve- 
nezuela y Colombia. 

rp 

* Actualmente en: INIREB, A. P. 63. Xalapa, Ver. 91000. MEXICO. 
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EJEMPLAR EXAMINADO: Mun. San Andrés Tuxtla, Estacién de Bio- 
logia Tropical Los Tuxtlas, selva alta perennifolia, 150 m.s.n.m., 
Calzada 7783 (XAL). 

Con base en lo presentado en los parrafos anteriores, se des- 

carta la presencia de B. nicotianifolia en el Estado de Veracruz, 
ésta especie no presenta ningin tipo de bulbillos o yemas. B. ni- 

cotianifolia fué citada por Lira & Riba (1984) bajo B. nicotianae- 
folia (Maxon) Swartz, como nuevo registro para Veracruz y México, 

basandose en el ejemplar Lira 103 (ENCB, MEXU, UAMIZ, XAL); sin 
embargo, @ste ejemplar presenta, entre otras caracteristicas, bul 

billos o yemas axilares, por lo que se le ubic6é bajo B. hemiotis. 
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Seed dispersal is one of the most important aspects in the life 
cycle of flowering plants. This process can help to maintain or 

increase their numbers, colonize new sites within or outside their 

communities (Harper, 1977; Pijl, 1982), and increase gene flow 
(Beattie, 1978). Nevertheless, the presence or absence, and the 

density of a population, depends not only on the availability of 
seeds, but on a series of deterministic events within an environ- 

ment. One of these is the frequency of safe sites, which are 

microsites that provide the precise conditions requered by a par- 

ticular seed (Harper, 1977). 

The density of seedlings will most often be determined by the 

number of microsites available; in most parts of a plant's range, 
seed will outnumber microsites. The availability of microsites 
places a ceiling on the population density of seedlings (Crawley, 
1983). The precise properties of germination microsites or safe 
site differ from species to species, but it must provide all the 
requisites of germination, root penetration and leaf expansion. 

Since the number of microsites can only be defined in relation to 
the requirements of a particular species, there can be no single 

parameter such as "microsite density" (Crawley, 1983). The maxi- 
mum number of seeds germinating on a given area will be determined 
by the size and shape of the seeds relative to the surface rough- 
ness, and by many other factors (Harper et al., 1970; Harper, 
1977; Crawley, 1983). Thus, while the number of microsites may 
well limit the rate of seedling recruitment, the number is proba- 

bly impossible to estimate. 

The knowledge of seed deposition patterns and safe site availa- 
bility are important to the increasing number of studies on plant 

population dynamics, but technical difficulties have hindered col- 

lection of such information (see Werner, 1975, for review). In- 

formation concerning seed deposition patterns and inferences on 
the number of available safe sites could result from experimental 

approaches (Werner, 1975), or from studies on the spatial distri- 
bution of individuals within a population, assuming that greatest 

abundance reflects optimal sites for seed deposition, germination, 
and seedling development (Garcia-Franco & Peters, 1988). 

73 
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Seed dispersal studies have been carried out mainly for terres- 

trial plants (i.e., Werner, 1975; Conant, 1978; Watkinson, 1978; 
Magraw & Musselman, 1979). These authors have defined and de- 
scribed the appropiate techniques to mark and recapture seeds, but 

have not considered the problem for epiphytes. Eighty four per- 
cent of epiphytic plants are anemochorous. Most epiphytes produce 

high seed numbers that result in dense seed rains, increasing the 
probability of reaching an optimal microsite (Madison, 1977). For 

example, an orchid capsule may contain as much as 5 millon seeds 
(Dressler, 1981), a capsule of Cycnoches chlorochilon (Orchida- 

ceae) contained 3,770,000 seeds (Dunsterville, 1962), and the 
infrutescences of Tillandsia deppeana (Bromeliaceae) contain a 
mean of 3,834 seeds per plant (unpublished data). Which is the 
fate of all those seeds? Some authors consider that epiphytic 

plants require specific host trees for their development and that 

they are more abundant on particular parts of the host's crown 

(Valdivia, 1977; Garcia-Franco & Peters, 1988); nevertheless, 

nothing is known about their seed deposition pattern or about the 
probability of a seed in reaching an optimal microsite. 

This paper describes an experiment to determine the seed deposi- 
tion pattern of Tillandsia deppeana Steudel (Bromeliaceae) on its 
prefered host tree, Liquidambar styraciflua L., as well as the 

probability of T. deppeana seeds in reaching an optimal microsite 

on another specific host tree. 

DESCRIPTION OF THE STUDY SITE 

The site.-— Field work was done in Parque Ecologico F. X. Clavi- 
jero, 2 km SE of Xalapa, Veracruz, Mexico; at 1,280 m above sea 
level. The park has a small area of cloud forest, including 
Tillandsia deppeana as a common epiphyte, and an old orchard (Or- 
tega, 1981). Park topography is very irregular, with a deep layer 

of clay-sandy soil. Climate in the area is humid-temperate, with 

rain fall distributed throughout the year. Mean annual tempera- 
ture is 17.9°C and total annual precipitation is 1,515 mm (Garcia, 
1973; Soto, 1986). 

The plant.- Tillandsia deppeana is an epiphyte that reaches 80 

cm in height (including inflorescence spike). It has a funnelform 
rosette shape, green leaves, erect scape, short-pinnate inflores- 
cences with pink to red spikes, blue-violet flowers, and capsular 

fruits. This species is endemic of Mexico, distributed in cloud 
and pine forests, between 1,080 and 1,800 above sea level, in the 

states of Tamaulipas, Hidalgo, Puebla, Veracruz and Oaxaca (Smith 

& Downs, 1977; Garcia-Franco, 1987). As in most bromeliads, sexu- 

al and asexual (offshoots) reproduction are present in T. deppeana, 

but because it only produces one offshoot, the later is not 

considered as important as in other species of the group. Fifty 

three percent (53.57%) of the T. deppeana individuals in the study 
area have L. styraciflua as host tree, the rest of the individuals 
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are scattered on species of Quercus and other species; 30.61 % of 

the T. deppeana individuals on L. styraciflua are localized in the 
3-11 m height range; mean distance between L. styraciflua individ- 
uals is 14.24 + 7.5 m (n = 20); mean distance between all host 

tree species oft: deppeana in the area is 11.78 + 6.10 m (n = 55) 

(unpublished data). 

METHODS 

The experiment was accomplished during the first two weeks of 

March, 1988, corresponding with the seed dispersal period of T. 
deppeana. Field work days were characterized by strong winds, 
originated by the north-south displacement of the cold fronts. 
The combination of the cold air coming from the north of the con- 
tinent and the warm air of the Gulf of Mexico, causes great envi- 
ronmental humidity and many days with mist and fine rain. These 
are the prevailing winter conditions for this region. 

The firts part of the experimental design consisted on the col- 
lection of 8,500 seeds of T. deppeana (a mean of 3,839 seeds per 
plant). These seeds were marked with a fine fluorescent powder 

(USR Optonix, Inc.) and placed on a tray suspended at 6.90 m above 
ground on a branch of the L. styraciflua tree used as "origin". 
The tray was left in that position for five days. The second part 
of the experimental design was done simultaneously, and consisted 
on placing six chains of seed traps, each chain was made of four 

or five rectangular pieces of cardboard (42 cm x 30 cm) covered 
with a sticky surface (stripes of maskin tape), representing a 
capture surface of 3.40 m2. The traps were placed at different 
heights (between 6.90 m and 11.0 m) and distances (between 8.80 m 
and 28.0 m) from the "origin tree", suspended with lenghts of 
fishing line (Figure 1). All traps were close to L. styraciflua 
individuals, which are the most common host tree for T. deppeana 

in the area (Figure 1). At the end of the five days, the tray was 

recovered and the remaining seeds were counted. The seed traps 
were removed from their positions and the number of fluorescent 
marks on the sticky surface were recorded with the aid of a U.V. 

lamp (UVP, Inc., model UVL-21). 

RESULTS AND DISCUSSION 

At the end of the five day period, 3,849 seeds remained in the 
tray and 4,651 were dispersed. Of the later seeds, 171 were cap- 
tured on the 3.40 m2 trap surface. The probability of a seed from 

the tray in reaching a trap was 0.037. If we consider that the 
crown surface area of a L. styraciflua tree is roughly 87.78 m2 
and that our sample area was 3.40 m2, then we should expect that 
4,414.8 seeds could be deposited per tree; this is equivalent to 
the number of seeds produced by one and a half T. deppeana indi- 
viduals. Despite the high number of seeds that could theoreti- 
cally reach a given tree, we only found a mean of 4.2 + 3.6 T. 
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deppeana plants per host tree, which should produce annually, ca. 
15,336 seeds. 

All captured seeds were registered between 3.30 m and 10.64 
m above ground; the highest percentages were between 3.55 m and 
6.50 m (49.7%), and between 7.55 m and 10.50 m (44.44%). These 

data reinforce our observation that the highest number of T. ~ 

deppeana individuals fall between the 9.0-11.0 m height range. 

Concerning seed dispersal distance, we captured 62 % of the mar- 

ked seeds between 8.80 m and 15.0 m away from the “origin tree", 

and 38 % between 24.5 m and 28.0 m. McWilliams (1974) mentiones 
that a Tillandsia fasciculata seed remained airborne for 12 sec; 

the greatest flight distance we were able to measure for a marked 
T. deppeana seed was 35.0 m, airborne time should exceed the above 
report. The distance where the highest number of seeds were cap- 
tured (8.80-15.0 m) closely resembles that of the mean distance 
between L. styraciflua host trees (14.23 m), or the distance be- 
tween all host trees species of T. deppeana in the area (11.78 m); 
thus, there should be no difficulty for seeds to reach a host 

individual. It has been noted by several authors (see McWilliams, 
1974) that the Tillandsioideae have the greatest geographical 
range of the three bromeliad subfamilies, and that airborne time 
is highly correlated with potential dispersal distance. It seems 
to us that, eventhough the Tillandsioideae have a wide range, 

individual species have relatively restricted geographical ranges 
(with the exception of Tillandsia usneoides L. and its forms and 
varieties). Under normal atmospheric conditions, the distance 
covered by seeds dispersed by wind will fall within the range of 

the population. Long-distance dispersal events should result from 
extreme atmospheric conditions, i.e. hurricans, and the low 

probability that a seed will be deposited on a safe microsite. 

CONCLUSION 

The method utilized, both cheap and easy to use, allowed us to 

infer T. deppeana's seed dispersal and deposition patterns. T. 
deppeana individuals allocate high amounts of energy to the pro- 
duction of propagules, which eventually will have a low probabili- 

ty of success. Low success, whether due to the lack of safe mi- 

crosite, or to the failure of seeds in reaching a suitable host 
tree, makes us wonder that, if it wasn't for vegetative reproduc- 

tion, the density of T. deppeana should certainly be lower than 

observed. 

After analyzing our results, it is tempting to conclude that, a) 

available safe microsites for T. deppeana are scarce, only bind: 

plants per host tree, when theoretically 4,414.8 seeds could be 

captured by the 87.78 m2 surface of the Heit tree, b) these sites 

are localized between 4.0 m and 11.0 m above the ground, and c) 
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there should be no difficulty for seeds to reach a host tree, most 
seeds were captured between 8.80 m and 15.0 m away from the seed 
source, and mean distance between host trees is 14.23 m. 

LITERATURE CITED 

BEATTIE, A.J. 1978. Plant-animal interactions affecting gene flow 
in Viola. In: A.J. Richards (ed.), Linnean Society 
Symp. Ser. No. 6. Academic Press, London. pp. 151-164. 

CONANT, D.S. 1978. A radioisotope technique to measure spore 

dispersal of the tree fern Cyathea arborea Sm. Pollen et 

Spores 20(4) :585-593. 

CRAWLEY, M.J. 1983. Herbivory. Studies in Ecology Volume 10. 
Blackwell Scientific Publications, Oxford. 473 p. 

DRESSLER, R.L. 1981. The Orchids: Natural History and Classifica- 
tion. Harvard Univ. Press, Cambridge. 332 p. 

DUNSTERVILLE, G.C. 1962. El Mundo de las Orquideas. Ed. Lectura, 
Caracas. 103 p. 

GARCIA, E. 1973. Modificaciones al sistema de clasificacién clima- 

tica de KUppen. Inst. de Geografia, UNAM. México. 246 p. 
GARCIA-FRANCO, J.G. 1987. Las Bromelias de México. Ed. INIREB 

(Publicaci6én Técnica), Xalapa, Ver. 94 p. 
GARCIA-FRANCO, J.G. & CH. PETERS. 1988. Patrén espacial y abundan- 

cia de Tillandsia spp. a través de un gradiente altitu- 
dinal en los Altos de Chiapas, México. Brenesia (in 
press). 

HARPER, J.L. 1977. Population Biology Plants. Academic Press. 
London. 492 p. 

HARPER, J.L., P.H. LOVELL & K.G. MOORE. 1970. The shapes and sizes 

of seeds. Ann. Rev. Ecol. Syst. 1:327-356. 
MADISON, M. 1977. Vascular epiphytes: their systematic ocurrence 

and salient features. Selbyana 2(1):1.13. 
MAGRAW, T.W. & L.J. MUSSELMAN. 1979. Notes on the dispersion fo 

Dryopteris spores in the great dismal swamp. Amer. Fern 

J. 69(1):6-8. 
MCWILLIAMS, E.L. 1974. Evolutionary ecology. In: L.B. Smith & R.J. 

Downs (eds.), Flora Neotropica, Monograph No. 14 
(Pitcairnioideae). Hafner Press, New York. pp. 40-55. 

ORTEGA, R.V. 1981. Proyecto Parque Ecolégico F. Javier Clavijero. 
Informe INIREB-8130034. 24 p. 

PIJL, L. VAN DER. 1982. Principles of Dispersal in Higher Plants. 

Springer-Verlag, Berlin. 213 p. 
SMITH, L.B. & R.J. DOWNS. 1977. Flora Neotropica, Monograph No. 14 

(Tillandsioideae). Hafner Press. New York. pp. 714. 
SOTO, E.M. 1986. Localidades y Climas del Esatdo de Veracruz. Ed. 

INIREB, Xalapa, Ver. 137 p. 

VALDIVIA, P.E. 1977. Estudio Botanico Ecolégico de la Regién del 
Rio Uxpanapa, Ver. No. 4 Las Epifitas. Biotica 

2(1):55-71. 



78 Peas yor0,G OsG iA Vol ...655, Newer 

WERNER, P.A. 1975. A seed trap for determining patterns of seed 

deposition in terrestrial plats. Can. J. Bot. 

53:810-813. 

Figure 1. a) "Origin tree" (1), seed traps (2), Liquidambar 

styraciflua individuals (3). Arrow shows wind 

direction. b) Example of a seed trap. 
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INTRODUCTION 

As a contribution towards the classification of the 
much-—confused taxonomy of Aster , Erigeron and 18 other 
related taxa of Compositae, we have resorted to rust 

susceptibility as a tool which has already proved its 
taxonomic worth in previous studies (e.g. Drury, 1966; 
El-Gazzar and Watson, 1968 and 1970; Badawi, 1970; 
El-Gazzar and El-Fiki 1977; El-Gazzar, 1979, 1981a and 
1981b; Savile, 1979). The taxa in question are: Alpigenia, 
Biotia , Boltonia, Brachyactis, Calimeris, Conyaopsis, Doellingeria, 
Eucephalus, Galatella, Heterotheca, Linosyris, Leptilion, Machaeranthera, 
Orthomeris, Psilactis, Stenachaenium, Tripolium and Xylorrhigaa. All 
or some of these taxa have been treated by some authori- 
ties as subgenera or sections of Aster , and by others as 
separate genera. 

BASIC INFORMATION 

Records of susceptibility of all 20 taxa to rust 
fungi (order: Uredinales) have been collected from the 
works and compilations of: Alexopoulos (1940), Arther 
(1907-1940, 1962), Bubak (1908), Cummins (1978), Dennis 
(1970), Dietel (1899-1905), Gaumann (1959), Henderson 
(1958), Hennen and Baxter (1974), Hughes (1974-1977), 
Hylander et al (1953), Kern et al (1933), Kuprevicr and 
Tranzschel (1939), Vasudeva (1960), Savulescu (1953), 
Seymour (1929), Wilson and Henderson (1966). These 
publications cover collectively all the regions where 
Aster and its relatives are known to grow. The chief 
centres of distribution of these plants are in N. America, 
Europe and C. Asia where the rust diseases are better 
Surveyed and studied. The collected records of suscepti- 
bility have been analyzed as follows: 

1- Index cards have been prepared so that each card 
Carried the full name of a host plant and of the rust 
species (and its infra specific taxa) parasitic on that 
host, and a full citation of the source of’ these data. 
Synonyms of both rust and host have also been entered on 
the same card as far as available literature allowed. 
Only one card of such records has been kept in the pack 

a3 
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and its identicals from other sources have been discarded 
in order to avoid repitition. 

2- The task of sorting out and updating rust nomen- 
clature has been greatly facilitated through such excel- 
lent taxonomic works as that of Cummins and Stevenson 
(1956), Sydow and Sydow (1904-1924) and the Index of Fungi 
(1920-1978). Host nomenclature on the other hand, has 
proved more problematic so the names and synonyms given 
in the original records are merely accepted with such 
alterations as were possible through some local floras 
(e.g. Fernald, 1950), or monographic treatments (e.g. 
Lippert, 1973 and 1980; Rommel,1977 and 1979). 

3- Information contained in the pack of cards has 
been transformed into tabular form where the host names 
are arranged into one column and a separate column is 
assigned to the name of each rust species or variety. 
Susceptibility of a given host to a certain rust has been 
indicated against their respective names in the table by 
+e It soon became apparent that the table comprises 

records of 21Puccitnia spp. (with 8 varieties) .4 Coleosporiun 
spp. and 2 UJromyces spp. on the following range of hosts. 

Aster (91 spp.), Galatella (2 spp.), Machaeranthera 
(3 spp.) Xylorrhiza (3 spp.), FErigeron (32 spp.) and a 
single species from each of Boltonia, Calimeris, Dtplos- 
tephium, Doellingeria, Heterotheca, Psilactis and Stena- 
chaenium. 

4- When all rust taxa infecting less than 3 host 
species were excluded from the reckonning, the field of 
hosts and rusts has been narrowed considerably to the 
limited number shown in Table 1. Puccinia stipae Arth. 
has also been omitted from the table since it infects 2 
species from each of Aster (A.novae-angliae and A.adscen- 
dens) and Erigeron (E. flagellaris and E. pumillus), and 
would thus serve no useful purpose in the discrimination 
between them. 

DISCUSSION AND CONCLUSIONS 

The most obvious feature of Table 1 is that there 
is no one rust species or a set of rust species which 
would discriminate absolutely and unequivocally between 
neat and well-defined groupings among the host genera and 
species. Therefore, all taxonomic conclusions that can 
be derived from this table must be based on general 
tendencies in the pattern of distribution of rusts on 
various hosts. Such conclusions may be summarized in the 
following. 
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Table 1: Summary of available records of susceptibility of deter, Erigeros a “elated 

genera to 7 Pusctaie species and to Coleosportum solidagiats. 
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Aster incisus Fisch. + Calimeris 

(-Calimeris incisa DC.) 
A. scaber Thumb. + Orcthomeris 

(=Doellingeria scabra Nees) 
A. tataricus L.F. + 
A. trinervius Roxb. v. ovate + 

Fr. & Sav. 

A. alpinus L. + Alpigena 
A. tripolium L. + Tripolius 
A. agellus L. + Euaster 
A. linosyris (L.) Bernh. Linosyris 

(eLinosyris vulgaris Cass.) 
A. acris L. Galactella 

-Galatella punctate DC. 
A. lowrieanus Porter +\|+ Euascer 

A. acuminatus Michx. = ae Hg 
A. undulatus L. +\|+ Euaster 

A. patens Ait. + 
A. novee-angliae L. me Keg Euascer 
A. novi-belgid L. + |r Euaster 
A. lateriflorus L. + {+ 

A. ericoides L. + \+ 
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(*Doellingeria umbellaca 
Mill. & Nees) 

+ = susceptible. 
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Table 1: Summary of available records of susceptibility of aster, Erigerosz and related 
genera to 7 Pucetaia species and to Coleosporium solidagia:s. 
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A. frondeus (Gray) Greene Conyzopsis 
(-Brachyactis frondosus 

: [Nutt.] Cray) 

A. andersonil Gray 
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(=A. spathulatus Lindl.) 

A. chilensis Nees 
(“A. chamissonis Gra 

A. ciliomarginatus Rydb. te 
A. conspicuus Lindl. + 
A. drumpondii Lindl. + 
A. engelmannil v. ledophyllus Gray + Orthomeris 

(-Eucephalus ledophyllus [Gray] 
Greene) 

A. exiguus (Fernald) Rydb. + 
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+ = susceptible. 
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Table 1: Summary of available records of susceptibility of Aster, Erigeron and related 
genera to 7 Pucctaia species and to Coleosportum solidagiars. 
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GROUP II: 

Machaeranthera vesiculosa Rydb. Machaeranthera 
H. canescens (Pursh) Gray Machaeranthera 
M. tcanacetifolia (HBK) Nees Machaeranthera 
Xylorhiza glabriuscula Nuct. Orthomeris 
X. passyi (Gray) Greene Orthomeris + 4+ + 

Hecerotheca subaxillaris (Lam.) = 

Britt. & Rusby 
Erigeron arenarioides Gray + 
£. caespitosus Nutt. + 
£. eatonil Gray + 
E. filifolius (Hook.) Nutt. + 
E. microlonchus Greene + 
£. macranthus Nutt. ~|+ 

£. salsuginosa (Richards.) Gray +/+ 

£. philadelphicus L. + 

E. pulchellus Michx. ce 
(*E. bellidifolius Mihl.) 

£. speciosus DC v 

—. annuus (L.) Pers. aa | 

(“E. heterophyllus Mihl.) 
£. canadensis L. eye as 

(=Leptilion canadense [L.] 
Britton) — 

£. ramosus Walt + 

@-E. strigosus Mib 

£. bonariensis L. + 
£. floribundum HBK + 
—£. acris L. + 
£. alpinus L. ~ 

£. alpinus v. multicaulis + 
E. borealis (Vierh.) Sima. + 

—. elluriensis Boiss. + 

£. elongatus Ledeb ~ 
(-E. politus Fr.) 

£. unalaschkensis (DC) Vierh. 
—. uniflorus L. 

. deam Robinson 
E£. uliginosus Benth. 
—. inornatus Gray 

=. peregrinus (Pursh) Greene 

+ = susceptible, 
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1- The genera and species fall into two major groups, 
(I ahd II). Group I takes in all representatives of Aster 
s. 1. (i.e. including Calimeris, Doellingeria,Linosyris, 
Galatella, Brachyactis and Eucephalus) except Machaeran- 
thera and Xylorrhiza, together with Boltonia, Psilactis 
and Staenachenium. Group II, on the other hand, incorpo- 

rates all representatives of Erigeron (including Leptilion, 
Heterotheca, Xylorrhiza and Machaeranthera). Hof fmann 
(1894) treated the latter two genera as Aster section 
Orthomeris p.p. and Aster section Machaeranthera respec-— 
tively, but their separation from Aster seems justified 
in the light of data on rust susceptibility. 

2- While members of Group I (i.e. Aster and rela- 
tives) are prone to attacks of 4 rust species (Coleosportum 
solidaginis (Schw.) Thum., Puccinia asteris Duby , P. 
extensicola-astertis (Thum.) Arth. and P. carices - asteris 
Arth.), those of Group II (Erigeron and relatives) har- 
bour a different set of 4 rust species (Puccinia grindliae 
Peck, P.cypert Arth.,P.dovrensis Blytt and P. extensicola—erigerontis 
Artn.). This means that, with some minor realignements, 
Aster s.l. and Erigeron s.1. are easily separable from 
each other on the basis of their patterns of rust suscep— 
tibility. This is a significant conclusion for a sound 
understanding of the relationship between the two genera, 
since the discrimination between them is one of the long- 
standing difficulties in the taxonomy of Compositae. 
Cursory examination of the diagnoses given by Hoffmann 
(1894) for the two genera should be sufficient to show 
clearly how tenuous the bases for their separation are: 

i) Involucral bracts mostly in more 
than 2 rows; ligulate flowers usually 
in 1 row and elongate; pappus hairs 
biseriate; stigmatic lobe lanceolate ... . . Aster 

ii) Involucral bracts approx. in 2 rows; 
Ligulate flowers narrowly linear, 
often in several rows; stigmatic 
lobes often short and triangular. ... .- - Erigeron 

Although Hoffmann's diagnoses leave much to be desired 
(they are not strictly comparative, the pappus of Aster 
is bi- and multi-seriate, and the difference in stigmatic 
form is decidedly ambiguous), they are far superior to 
anything offered so far by other classical taxonomists. 
However, such feable diagnoses of the two genera are 
strengthened considerably when taken in conjunction with 
evidence from rust susceptibility. 

3- Within Aster, the most heterogeneous section is 
Orthomeris. This section has been variously divided into 
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a number of distinct genera Doellingeria, Eucephalus, 
Machaeranthera and Xylorrhiza). While the latter two genera 
Seem better treated as distinct from Aster, Doellingeria 
seems perfectly compatible with other sections of Aster. 
Eucephalus is represented in TAble 1 by two species, 
one of which (E. ledophyllus = Aster engelmanni v. ledo- 
phyllus) is in harmony with other Aster species, while 
the second (EB. glaucus = Aster glaucus) is the only 
species in Group I harbouring a rust (Puccinia grindelias ) 
specialized in inflicting members of Group II (i.e. 
Erigeron and its allies). To this extent, it seems 
reasonable to assume that Aster section Orthomeris should 
be subjected to a separate intensive taxonomic investi-. 
gation in order to resolve its apparent heterogeniety. 

4- Nither the two major groups (perennials/annuals 
and biennials) nor any of the 15 sections of Aster in 
Hoffmann's treatment seem to emerge intact in Table 1, 
since, species from the sections represented in this 
table share common susceptibility to one or more rust 
species. 

5- Some species of Frigeron (E. deamii, E. uligi- 
nosus, E. tnormatus, E. peregrinus and probably £E. bona- 
rtensis) seem better situated among the Asters of Group I 
than with the rest of Eritgeron in Group II, as they share 
susceptibility to Puccinia asteris and Coleosporium 
solidaginis with members of Group I. However,membership 
of a species to one genus or the other cannot be decided 
on the evidence from common susceptibility to a single 
rust species; one must always allow for the possibility 
that this susceptibility might be based on a misidentifi- 
cation of the host, the parasite or both and examples of 
taxonomists being led astray by such one-sided evidence 
are not infrequent (see El-Gazzar and Badawi, 1978). 
However, this common susceptibility is a clear indication 
that the genera in question are in urgent need for a 
comparative and comprehensive taxonomic, investigation. 

6- The removal by some authors (e.g. Rommel, 1977; 
De candolle, 1836) of sections: Calimeris, Amellus, Tri- 
Polium, Linosyris, Biotia and Galatella from Aster (Sensu 
Hoffmann, 1894) and treating them as distinct genera 
(with the same or with different names) is not corrobo- 
rated by their patterns of rust susceptibility, since 
they form (together with the largest section of Aster; 
Euaster) a closely - knit and interrelated assemblage 
in Group I in the table, and no lines can be drawn within 
this Group to distinguish any of these sections from 
the rest. 
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