
88. DILLENIACEAE/SAURAUIA     6OI 

In Panama, known principally from tropical moist forest 
in the Canal Zone (both slopes), all along the Atlantic 
slope, and in Darien; known also from premontane wet 
forest in Colon and Darien. 

See Fig. 380. 

Doliocarpus multiflorus Standl., J. Wash. Acad. Sci. 
15:285. 1925 

Liana; all but the youngest stems with thin, flaky bark. 
Petioles 1-2.5 cm long, canaliculate; blades obovate 
to elliptic, abruptly acuminate, mostly acute at base, 
9-25 cm long, 3.5-10 cm wide, glabrous above, at first 
appressed-pubescent on veins below, the axils often 
tufted, glabrate in age. Cincinni axillary or borne on leaf- 
less stems, fasciculate, the axes pubescent; flowers few, 
pedicellate, 7-9 mm broad; sepals 5, ± rounded and 
concave, glabrous to slightly pubescent on both surfaces; 
petals 3 or 4, white, 3-5 mm long, soon falling; stamens 
many, persistent, ca 5 mm long; ovary 1, glabrous to 
slightly pubescent; style 1-2 mm long; stigma peltate. 
Fruits globose, ca 1 cm diam, red or purplish-red, often 
with sparse, ± appressed trichomes, splitting regularly 
into 2 valves; seeds 2. Croat 9507, 13488. 

Apparently uncommon in flower; seen both along the 
shore and in the vicinity of the Laboratory Clearing 
where sterile plants are frequent in the canopy. Seasonal 
behavior poorly known. Flowers from January to March 
(sometimes to April). The fruits probably mature mostly 
in April and May. 

Sometimes confused with specimens of D. major, but 
may be distinguished by lacking punctate leaves and 
having glabrous fruits. This species was reported by 
Standley as D. multiflorus Standl., but that name was 
considered synonymous with D. guianensis (Aubl.) Gilg. 
by Hunter in the Flora of Panama (1965). Kubitzki (1971) 
considered D. multiflorus and D. guianensis as distinct 
species, however, with D. guianensis restricted to Vene- 
zuela and the Guianas. D. guianensis is distinguished by 
having a pubescent ovary. 

Belize to Panama; Cuba. In Panama, known only from 
tropical moist forest in the Canal Zone (Atlantic slope) 
and Colon, though very likely to be found on the Pacific 
slope in Darien. 

Doliocarpus olivaceus Sprague & L. O. Wms. ex 
Standl, Contr. U.S. Natl. Herb. 27:265. 1928 

Liana; stems and leaves glabrate. Petioles 1-3 cm long, 
often narrowly winged, slightly enlarged at base; blades 
oblong-elliptic to oblong-obovate, acuminate, acute to 
obtuse at base, 8-22 cm long, 4-9 cm wide, subentire to 
obscurely dentate. Fascicles small, axillary, usually on 
defoliated stems; pedicels 4-10 mm long; sepals 3 or 4 
(sometimes to 6), irregular, mostly rounded or ovate, 
concave, glabrous outside, appressed-pubescent inside; 
petals 2 or 3 (sometimes to 5), obovate, 10-15 mm long, 
6-10 mm wide, pale yellow, soon falling; stamens 35-60, 
to 7 mm long, deciduous; anthers ca 1 mm long; ovary 
subglobose, densely pubescent with stiff straight tri- 

chomes; style glabrous, to 7 mm long. Fruits globose, 
1.5-2 cm diam, red at maturity, densely puberulent and 
with sparser hispid trichomes, dehiscing into 2 valves at 
maturity, the valves fleshy, flattening out, splitting irregu- 
larly at about the middle and spreading widely; seeds 2, 
mostly enveloped by a fleshy white aril. Croat 6820, 
14873. 

Occasional in the forest and at the edge of the lake; 
common in the canopy at least in the vicinity of the 
Laboratory Clearing. More abundant in the old forest 
than any other Doliocarpus. Flowers chiefly in May and 
June. The fruits mature from August to December, espe- 
cially in September and October. 

The manner of dehiscence of the fruit is probably 
unique among Doliocarpus in Panama. The fruits are 
larger than those of any other species of the genus in 
Panama. 

Known only from Panama, from tropical moist forest 
in the Canal Zone and Panama and from premontane 
moist forest in Panama. 

See Figs. 381 and 382. 

SAURAUIA Willd. 

Saurauia laevigata Tr. & Planch., Ann. Sci. Nat. Bot., 
ser. 4, 18:267. 1862 
S. zetekiana Standl. 

Tree, 5-30 m tall; stems with prominent leaf scars; 
younger parts and axes of inflorescences sparsely to 
densely stellate-pubescent. Petioles 1-3 (9) cm long; 
blades ± elliptic to obovate, acute to abruptly acuminate, 
obtuse at base, 6-22 cm long, 2-10 cm wide, glabrous 
but with sparse, scalelike, stellate trichomes often on 
veins, the margins serrate to serrulate, the midrib usually 
arched, the lateral margins held somewhat erect. Inflores- 
cences thyrsiform, from upper axils, to 20 cm long; ped- 
icels 1-4 (6) mm long; flowers white, sweetly aromatic, 
usually 4-parted, rarely 3- or 5-parted; sepals ± rounded, 
ciliate; petals ± oblong, ca 5 mm long, rounded to emar- 
ginate at apex, spreading at anthesis, connate at base; 
stamens 20-30, to 4 mm long, weakly fused to base of 
petals and borne among villous tufts; anthers yellow, to 
1.7 mm long, the thecae divergent, dehiscing chiefly at 
apex; ovary ± obovoid, the locules equaling the petals, 
ca 1.3 mm long; styles usually 4, ca 1 mm long. Berries 
globose, ca 1 cm diam, usually (3)4(5)-sulcate, glabrous, 
white and fleshy at maturity; seeds many, ca 1 mm long, 
markedly reticulate to alveolate. Bangham 578, Salvoza 
998. 

Apparently rare if still present on the island; not seen 
in recent years. Uncommon in adjacent areas of the Canal 
Zone. Flowers in July and August (elsewhere in Panama 
rarely as early as May or as late as September). The fruits 
mature by September or October. 

Southern Mexico to Colombia. In Panama, mainly in 
upland areas but, according to Hunter in the Flora of 
Panama (1965), one of the few species capable of spread- 
ing across lowland barriers. In Panama, known from 
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tropical moist forest in the Canal Zone, from premontane 
wet forest in Code and Panama, and from tropical wet 
forest in Code. 

TETRACERA L. 

Tetracera hydrophila Tr. & Planch., Ann. Sci. Nat. 
Bot.,ser.4,17:20.1862 
T. ovalifolia sensu auct. non DC. 

Androdioecious liana; trichomes of younger parts dense 
and stellate, interspersed with sparse and simple ones, 
the leaves and stems usually glabrate in age. Petioles 
1.5-3.5 cm long, winged mostly in apical half; blades 
± ovate to elliptic, rounded to abruptly short-acuminate 
at apex, rounded to obtuse at base, 4-17 cm long, 4-9 
cm wide (to 28 cm long and 13 cm wide on juvenile 
leaves), chiefly stellate-pubescent except on veins, pustu- 
lar, entire or becoming serrulate toward apex; lateral 
veins in fewer than 15 pairs. Flowers unisexual, 1-1.5 
cm wide, pedicellate; sepals 5, obovate, to 5 mm long 
(longer in fruit), glabrous or slightly pubescent inside; 
petals 4 or 5, white, obovate, 7-9 mm long; stamens very 
numerous, 5 mm long, somewhat reduced and nonfunc- 
tional in pistillate flowers; carpels 2-5, pyriform; styles 
1 per carpel, 1-2 mm long, held above stamens in pistil- 
late flowers, reduced in staminate flowers; stigma simple. 
Follicles 2-5, glabrous, tawny, 6-8 mm long (excluding 
style), dehiscing along inner side; seeds 1-4, ± reniform, 
ca 4 mm long, shiny, black, enveloped by a lacerate red 
aril. Croat 6575. 

Uncommon; collected only along the shore and along 
Lutz Creek. Seasonal behavior uncertain. On BCI no 
flowers have been collected. All collections in central 
Panama, however, indicate that the species may flower 
twice a year, once in the dry season, with the fruits matur- 
ing from July to October, and once in the late rainy sea- 
son (October and November), with the fruits maturing 
in the middle of the dry season. 

Although Standley reported this taxon as T. sessiliflora 
Tr. and Planch., a synonym of T. portobellensis, his de- 
scription leaves no doubt that he was referring to T. 
hydrophila. T. hydrophila was mistakenly reported by 
Hunter in the Flora of Panama (1965) as T. ovalifolia 
DC, a synonym of T. costata subsp. rotundifolia (J. E. 
Smith) Kub., known only from the Guianas. 

Belize to Panama, Colombia, and Ecuador. In Panama, 

probably occurring in all lowland areas; known from 
tropical moist forest in the Canal Zone, Bocas del Toro, 
and Panama (San Jose Island) and from premontane 
wet forest in Bocas del Toro. 

Tetracera portobellensis Beurl., Kongl. Vetensk. 
Acad.Handl. 113. 1854 
T. sessiliflora Tr. & Planch. 

Androdioecious liana or scandent shrub; young stems, 
petioles, and axes of inflorescences with moderate to 
dense stellate pubescence interspersed with simple tri- 
chomes. Petioles 3-10 mm long, winged full length; 
blades elliptic to obovate, rounded to abruptly acuminate 
(rarely short-acuminate), acute to obtuse and decurrent 
on petiole at base, 5-18 cm long, 3-8 cm wide, the pubes- 
cence minute, pustular, stellate on both surfaces, the 
simple trichomes mostly restricted to veins; lateral veins 
in 15-25 pairs. Panicles spikelike; flowers unisexual, 
usually subsessile, 4-5 mm broad, closely congested; 
sepals 5; petals (2)3(4), pale yellow to greenish-white, 
rounded at apex, soon falling, the margin folded inward; 
stamens numerous, to ca 5 mm long, reduced in pistillate 
flowers; pistils reduced in staminate flowers; style usually 
directed to one side; stigma ± spatulate-truncate. Follicle 
1, glabrous, shiny, dark brown, 5-7 mm long (excluding 
prominent beak), dehiscing on one side from style down- 
ward to expose seed; seeds 1-4, shiny, black, 3-4 mm 
long, enveloped at least in part by a deeply lacerate red 
aril (this becoming pale yellow on drying). Croat 9375, 
13997. 

Frequent along the shore and in the forest. Flowering 
may be induced throughout much of the year, but the 
chief flowering period is the early dry season (December 
to March, especially January and February). Flowering 
appears to be induced by drought. Severing a vine in the 
proper stage of bud will soon cause the flowers to open. 
The fruits mature mostly from March to May (sometimes 
from February). 

This species was mistakenly reported by Standley 
(1933) as T. oblongata DC. Although Standley reported 
T. sessiliflora Tr. & Planch., a synonym of T. portobellen- 
sis, his description leaves no doubt that he was referring 
to T. hydrophila Tr. & Planch. 

Mexico to Colombia. In Panama, growing primarily in 
the wet lowland areas of the Atlantic slope; known from 
tropical moist forest in the Canal Zone (Atlantic slope) 

KEY  TO  THE  SPECIES  OF   TETRACERA 

Blades with usually more than 15 pairs of major lateral veins; follicle 1; petioles usually less than 1 
cm long; flowers sessile or nearly so, in very dense glomerules   T. portobellensis Beurl. 

Blades with usually fewer than 15 pairs of major lateral veins; follicles 2-5; petioles usually longer 
than 1 cm; flowers usually pedicellate, the glomerules not very densely congested: 

Blades usually rounded to truncate at base, the upper surface usually moderately smooth; peti- 
oles winged mostly only to about middle; sepals sparsely pubescent or glabrous inside .... 
 T. hydrophila Tr. & Planch. 

Blades usually obtuse to attenuate at base, the upper surface coarsely asperous; petioles winged 
usually to base; sepals densely pubescent inside    T. volubilis L. 
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and Bocas del Toro, from tropical dry forest in Darien 
(Garachine), and from premontane wet forest in Colon. 

See Fig. 383. 

Tetracera volubilis L., Sp. PI. 533. 1753 
Chumico, Pasmo de sol 

Androdioecious liana; bark on older stems thin and flaky; 
most parts with both stellate and simple trichomes. Peti- 
oles 5-20 mm long, winged to base; blades obovate to 
± elliptic, rounded and abruptly acuminate to obtuse at 
apex, obtuse to attenuate at base, decurrent on petiole, 
6-20 cm long, 3-9.5 cm wide, entire to serrate, the simple 
trichomes sparse except on veins of lower leaf surface, the 
pubescence of upper surface often deciduous except for 
pustular bases; lateral veins in 10-15(20) pairs. Flowers 
unisexual, 5-10 mm wide, pedicellate, rarely subsessile; 
sepals 5, densely pubescent inside; petals 3-5, obovate, 
to 5 mm long, white; stamens very numerous, about 
equaling petals, reduced in pistillate flowers; carpels 4 
or 5, pyriform, usually pubescent with stiff white tri- 
chomes near apex, reduced in staminate flowers; styles 1 
per carpel, ca 1.5 mm long. Follicles 4 or 5, glabrous to 
apically barbed, brown at maturity, 6-8 mm long, dehisc- 
ing along inner side; aril red (pale yellow on drying), at 
first enclosing seed; seeds 1-4, shiny, 3-4 mm long. Croat 
6569, 6802. 

Frequent along the shore and within the forest, some- 
times at the top of the canopy. Flowers usually from 
August to November, especially in September and Octo- 
ber, rarely as early as June. The fruits mature chiefly 
from January to March. 

Mexico to Colombia, Venezuela, Amazonian Brazil, 
and Peru; Cuba and Jamaica. In Panama, known prin- 
cipally from tropical moist forest in the Canal Zone, 
Panama, and Darien, but also from tropical dry forest 
in Code and from premontane moist forest in Panama. 

89. OCHNACEAE 

Glabrous trees or shrubs. Leaves alternate, petiolate, 
sometimes clustered at apex of stems; blades simple, 
undulate or serrate; venation pinnate; stipules present. 
Panicles racemose, terminal; flowers bisexual, actinomor- 
phic (or zygomorphic by disposition of sexual parts 
in Cespedezia), solitary or fasciculate; sepals 5, shortly 
united at base; petals 5, free, yellow; stamens 10 or many; 
anthers 2-celled, basifixed, dehiscing by oblique terminal 
pores; pistil 1; ovary superior, borne on conspicuous 
toral disk or gynophore, deeply lobed (5-locular and 

5-carpellate with axile placentation in Ouratea, 1-locular 
and 5-carpellate with intrusive parietal placentation in 
Cespedezia); style 1; stigma undifferentiated or 5-radiate. 
Fruits septicidally dehiscent capsules with many winged 
seeds {Cespedezia) or 5 monocarpic drupelets of 1 seed 
on the swollen torus; seeds with or without endosperm. 

The two BCI species have little in common superfi- 
cially but are individually unique and not confused with 
any other species. 

Flowers are well suited for insect pollination. Those 
of Cespedezia are probably pollinated by large bees. 

Drupes of Ouratea lucens are well suited for ornitho- 
chory, though they may be dispersed in part by animals 
other than birds. Seeds of Cespedezia macrophylla are 
wind dispersed. 

About 25-40 genera with 400-600 species; subtropics 
and tropics. 

CESPEDEZIA Goudot 

Cespedezia macrophylla Seem., Bot. Voy. Herald 
97. 1853 
Membrillo, Membrillo macho, John Crow wood 

Tree, 5-20(25) m tall, to 50(70) dbh, often buttressed, 
with aerial roots. Leaves clustered at apex of branches; 
stipules densely imbricate, to 7 cm long, ca 1 cm wide, 
becoming weathered and subligneous; petioles to 1 cm 
long; blades linear-obovate, usually obtuse at apex, cune- 
ate at base, 20-100 cm long, 15-25 cm wide, glabrous, 
coriaceous, the margins uneven; lateral veins prominent. 
Panicles terminal, large, exceeding uppermost leaves; 
flowers 5-parted, somewhat zygomorphic; sepals ca 5 mm 
long, thick, divergent at anthesis; petals yellow, obovate, 
concave, 2-3 cm long; stamens ca 80; filaments ca 1 cm 
long; anthers linear, ca 1 cm long, clustered opposite 
pistil; pistil stipitate, held to one side of flower, the stipe 
ca 6 mm long; ovary ca 1 cm long and 5 mm wide; style 
minute. Capsules narrowly ellipsoid, to 4(6.5) cm long 
and 1 cm diam, splitting longitudinally into 5 narrow 
segments; seeds many, small, with 2 long, narrow, lateral 
wings, the seminiferous area ca 2 mm long and 1 mm 
wide, the wings to 1 cm long, ca 1 mm wide at seed, 
tapering to a narrow point. Croat 8163. 

Occasional, on the shore. Flowers principally in the 
late rainy season to the middle of the dry season (August 
to March). The fruits probably mature principally in the 
dry season. 

The flowering plant is impressive for its huge yellow 
panicles. 

Nicaragua to Colombia. In Panama, characteristic of 

KEY  TO  THE   SPECIES   OF   OCHNACEAE 

Plants large trees; leaves to 1 m long, clustered at apex of branches; panicles to 1 m long; fruits 
capsular, with many small winged seeds Cespedezia macrophylla Seem. 

Plants shrubs or small trees; leaves less than 25 cm long, not clustered; panicles racemose, less than 
20 cm long; fruits with 5 sessile drupelets attached to a red receptacle  
 Ouratea lucens (H.B.K.) Engler 





tropical wet forest (Tosi, 1971); known also from tropical 
moist forest all along the Atlantic slope and from the 
Canal Zone, Panama, and Darien, from tropical dry 
forest in Code (Penonome), and from premontane wet 
forest in Code (El Valle). 

OURATEA Aubl. 

Ouratea lucens (H.B.K.) Engler in Mart., Fl. Brasil. 
12(2):350. 1896 
O. nitida (Sw.) Engler; O. wrightii (Van Tiegh.) Riley 
Wild pigeon plum 

Glabrous shrub or small tree, to 8 m tall. Stipules lanceo- 
late, 4-6 mm long; petioles 5-12 mm long; blades vari- 
able, lanceolate to oblong-elliptic to rarely obovate, 
acuminate, nearly rounded to cuneate at base, 5-22 cm 
long, 2-7.5 cm wide, the margins serrate to serrulate; 
veins not raised except midrib below. Inflorescences race- 
mose, terminal or upper-axillary, 2-14 cm long, bracteate 
especially at base, the bracts lanceolate, to 5 mm long; 
pedicels 5-10 mm long, articulate at base; flowers 5-parted 
in bud; sepals 5-7 (9) mm long, ovate; petals obovate, to 
9 mm long, soon falling; stamens 10, connivent; anthers 
subsessile, subulate, to 5 mm long; style ca 6 mm long, 
subpersistent. Fruits of 5 elliptic drupelets, black at 
maturity, to 10 mm long, sessile on a receptacle, the 
receptacle prominent, ± rounded or club-shaped, red; 
seeds 1 per drupelet. Croat 8727. 

Frequent in the forest. Flowers from the late rainy 
season to the middle of the dry season (October to March). 
The fruits mature primarily in the dry season (December 
to April), though the receptacle may well persist until 
July. 

Mexico to Panama. In Panama, ecologically variable; 
Bocas del Toro, Los Santos, Panama, and Darien, from 
premontane wet forest in Chiriqui, Panama, and Darien, 
from tropical wet forest in Darien, and from premontane 
rain forest in Panama and Darien. 

90. MARCGRAVIACEAE 

Hemiepiphytic lianas. Leaves alternate, petiolate; blades 
simple, entire, glabrous, coriaceous, with inconspicuous 
hypophyllous glands; venation pinnate; stipules lacking. 
Racemes or umbels terminal, bracteate, with prominent 
nectaries; flowers bisexual, actinomorphic, often fragrant; 
sepals 4 or 5, free; corolla 5-lobed; stamens 5 (Souroubea) 
or many (Marcgravia); anthers 2-celled, dehiscing longi- 
tudinally; ovary superior, 5-locular (Souroubea) or about 
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10-locular (Marcgravia); ovules numerous; stigma sessile, 
5-radiate. Fruits leathery, fleshy capsules; seeds many, 
with little or no endosperm. 

Marcgraviaceae are recognized by being liana-like 
epiphytes with prominent nectaries subtending the 
flowers. 

Marcgravia nepenthoides is probably pollinated by 
bats (Vogel, 1958). At least some species of Marcgravia 
are also pollinated by hummingbirds (Proctor & Yeo, 
1973). The pollination system of Souroubea sympetala is 
unknown, but because of the red coloration of the inflo- 
rescence, I suspect hummingbirds. 

Four or five genera and 100-125 species; New World 
tropics. 

MARCGRAVIA L. 

Marcgravia nepenthoides Seem., J. Bot. 8:245. 1870 

Glabrous hemiepiphytic shrub or liana; trunk usually 
less than 6 cm diam, usually ascending a single tree, 
the ultimate branches slender, long-pendent, the smaller 
branches somewhat angulate. Petioles less than 1 cm 
long; blades obovate-oblong to elliptic-oblong, acumi- 
nate, rounded at base, 10-23(35) cm long, 4-7(9) cm 
wide, with a row of minute glands along margins below. 
Inflorescences terminal, umbelliform, pendent; pedicels 
spreading, to 3.5 cm long (to 4.5 cm in fruit), turned 
downward just before the apex; flowers 25-30, radially 
disposed from a ± globose rachis; bracteoles and sepals 
± suborbicular; sepals 4, persistent in fruit, to 4 mm long 
and 6.5 mm wide, the inner 2 smaller; petals connate 
into a deciduous cap 8-10 mm long; stamens 25-30, 
pendent; filaments linear, flattened, 3-8 mm long; anthers 
ca 2 mm long; ovary subglobose, ca 3 mm diam, ca 10- 
locular; style short; nectaries 5 or 6, dark violet-purple, 
dipper-shaped, 6-9 cm long, the cup to 3.5 cm long and 
to 2.8 cm wide, somewhat constricted at apex, the stalk 
to 5.5 cm long. Capsules depressed-globose, apiculate, 
to 1.2 cm diam, brown; exocarp thin; mesocarp fleshy, 
red; seeds numerous, ca 1 mm long. Croat 7033. 

Occasional, in the forest; juvenile plants ascending 
trees are more common. Flowers and fruits most abun- 
dantly in the dry season, although some flowers are seen 
as early as September. Plants are generally not found 
in the crown of a tree but rather on the trunk below the 
crown. 

On the Atlantic slope from Belize to Panama. In Pan- 
ama, known from tropical moist forest in the Canal Zone 
and Bocas del Toro. 

See Fig. 384. 

KEY  TO  THE  SPECIES   OF  MARCGRAVIACEAE 

Inflorescences umbelliform, with 25-30 radially disposed flowers subtended by 5 or 6 dipper- 
shaped nectaries; capsules less than 1.5 cm diam   Marcgravia nepenthoides Seem. 

Inflorescences racemose, the continuation of an unbranched stem; capsules more than 2 cm diam 
 Souroubea sympetala Gilg. 
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SOUROUBEA Aubl. 

Souroubea sympetala Gilg., Bot. Jahrb. Syst. 25 Beibl. 
60:32. 1898 
5. guianensis Aubl. 

Hemiepiphytic, vinelike shrub, usually fastened to other 
vegetation with numerous, long, aerial roots; stems with 
papery-brown outer bark, often rooting at nodes. Petioles 
to 12 mm long; blades mostly obovate, rounded to obtuse 
at apex, acute at base, 8-14(16) cm long, 3.5-6(8) cm 
wide, thick, with 1 or 2 rows of minute glands within 1 
cm of margins below. Inflorescences terminal, mostly 
15-25 cm long, the continuation of an unbranched stem; 
pedicels 1-4 cm long, reduced near apex, densely and 
minutely ferruginous-pubescent; sepals 5, rounded, 
2-3 mm long, very thick, imbricate, persisting; corolla 
greenish-yellow, to 14 mm wide, divided to basal third, 
broadly spreading or reflexed, rounded at apex, the lobes 
5; stamens 5, alternate; anthers held above rim, 2-3 mm 
long, reddish; filaments about as long as thick; stigma 
sessile, 5-lobed, becoming soft and appearing to be recep- 
tive only after corolla has fallen, the lobes rupturing 
irregularly in radial pattern from center, becoming sticky; 
nectaries subtending flowers club-shaped, markedly 
auriculate, straddling pedicel, the auricles red, flattened, 
to ca 18 mm long. Capsules depressed-globose, 2-3 cm 
broad, the 5 thick valves deciduous at maturity, expos- 
ing a bright red-orange, fleshy mesocarp; seeds many, 
reddish-brown, sausage-shaped, 4-5 mm long, partly 
exposed from mesocarp. Croat 7272, 7950. 

Occasional, on the shore and within the forest where 
the branches may be found in the top of the crown. Flow- 
ers from November to July, mostly from December to 
March. Fruit maturity time is uncertain. 

In some cases the flowers never open; the apical part 
of the tube is removed as a calyptra before the lobes 
unfold. 

Scattered from Belize to Peru. In Panama, known from 
tropical moist forest in the Canal Zone, Bocas del Toro, 
Colon, and Panama and from tropical wet forest in Colon. 

See Fig. 385. 

91. THEACEAE 

Glabrous shrubs or trees. Leaves alternate, spirally 
disposed, petiolate; blades simple, ± entire; venation 
pinnate, obscure; stipules lacking. Flowers bisexual, 
actinomorphic, solitary in axils, subtended by 2 sepaloid 
bracteoles; sepals 5, free, unequal, imbricate; petals 5, 
briefly connate at base, whitish; stamens many, free, 
in 2 series; anthers 2-celled, dehiscing longitudinally; 
ovary superior, 2-locular, probably 4-6-carpellate; pla- 
centation axile; ovules 4 or 5 per cell, anatropous; style 
1; stigma punctiform. Fruits irregularly dehiscent cap- 
sules; seeds few, with scanty endosperm. 

Members of the family are distinguished by the several 
whorls of numerous stamens adnate to the petals, the 
unequal sepals, and the irregularly dehiscent fruit with 
bright red seeds. 

Flowers have numerous exserted stamens and an ex- 
serted style. Their pollination system is unknown. 

The bright red seeds are probably dispersed by birds. 
Thirty genera and 500 species; principally in the Old 

World tropics, but with many in the New World tropics 
and some in temperate areas. 

TERNSTROEMIA MutisexL.f. 

Ternstroemia tepezapote Schlechter & Cham., Lin- 
naea 6:420. 1831 
T. seemannii Tr. & Planch. 
Manglillo, Manzanilla de sabana 

Glabrous shrub or tree, 2-15(20) m tall, to 30 cm dbh; 
bark reddish-brown, thin. Leaves alternate, clustered at 
apex of branches, thick; petioles less than 1 cm long; 
blades oblong-elliptic to oblanceolate, bluntly acuminate, 
obtuse to rounded at base, 5-12 cm long, 2.5-5 cm wide; 
veins except midrib indistinct. Flowers 5-parted, solitary 
in axils, pleasantly aromatic (anise-like), on pedicels 2-5 
cm long; calyx subtended by 2 sepaloid bracteoles to 4 
mm long; sepals unequal, ± broadly ovate, ca 1 cm long, 
white to greenish-white; petals white, yellow at apex, 
± equaling length of sepals, connate at base; stamens 
many, included; filaments united and adnate to corolla 
at base; anthers with a prolonged connective at apex; 
ovary conical, 2-celled; ovules 4 or 5 per cell; style slen- 
der, pointed. Fruits broadly ovoid, 1-2 cm wide, cream- 
colored at maturity, often with tinges of red, the outer 
wall thick, bursting irregularly at maturity; seeds few, ± 
ovoid-cylindrical, to ca 10 mm long and 5 mm wide at 
base, with a thin, bright-red, pulpy covering. Croat 
14963. 

Rare; collected along the shore of Orchid Island, along 
the northern shore of BCI, and in the forest on Zetek 
Trail. Flowers in the late dry season, in March and April; 
sometimes flowering a second time from late September 
to November. The fruits mature from July to September. 

Mexico to Panama. In Panama, known from tropical 
moist forest in the Canal Zone, Bocas del Toro, Veraguas, 
Herrera, Panama, and Darien, from tropical dry forest in 
Code, from premontane wet forest in Colon, Chiriqui, 
Code, and Panama, and from tropical wet forest in Pa- 
nama and Darien. 

See Fig. 386. 

92. GUTTIFERAE 

(CLUSIACEAE) 

Terrestrial or hemiepiphytic trees or shrubs, usually 
glabrous, with milky or colored sap. Leaves opposite, 
petiolate; blades simple, entire, usually coriaceous; vena- 
tion pinnate, the lateral veins parallel; stipules lacking. 
Panicles, racemes, or umbellate cymes (Symphonia), 
terminal or axillary, bracteate; flowers mostly unisexual 
(dioecious or polygamodioecious), sometimes bisexual 
(Symphonia, Marila, Vismia, Tovomitopsis nicaraguensis), 
mostly fragrant, actinomorphic; sepals 2-5, free or basally 
connate, mostly subequal; petals 4-6 and free or lacking; 
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KEY  TO  THE  TAXA   OF   GUTTIFERAE 

Leaves rounded or emarginate at apex, usually obovate (except Calophyllum): 
Lateral veins sharply ascending at ca 45° angle or less to midrib; trees epiphytic; flowers pink 

to greenish: 
Flowers and fruits 5-9-parted; petals white to pinkish, more than 2 cm long; fruits more than 

2.5 cm broad  Clusia odorata Seem. 
Flowers and fruits 4-parted; petals green, less than 1 cm long; fruits less than 1.5 cm broad 
 Havetiopsis flexilis Planch. & Tr. 

Lateral veins nearly perpendicular to midrib, branching at 60° angle or more; trees not epiphy- 
tic; flowers yellow or white: 

Leaves usually more than twice as long as broad, lacking crossveins between major lateral 
veins; pedicels less than 1 cm long; inflorescences usually more than 3 cm long; flowers 
yellow, less than 1 cm long; seed 1; trees common in the forest  
 Calophyllum longifolium Willd. 

Leaves usually less than twice as long as broad, with prominent crossveins between major 
lateral veins; pedicels more than 1 cm long; inflorescences less than 3 cm long; flowers 
white; seeds 2-4; trees cultivated in the Laboratory Clearing Mammea americana L. 

Leaves acute to acuminate at apex: 
Plants bearing dense, brown, stellate trichomes especially on the lower leaf surfaces and axes of 

inflorescences, the leaf blades pellucid- or opaque-punctate; petals densely woolly inside 
    Vismia 

Plants glabrous, punctate or not; petals not woolly-pubescent inside: 
Flowers solitary or fasciculate: 

Bisexual flowers solitary or paired; style sessile, the conspicuous, broad, 5-7-lobed stigma 
persisting in fruit; tree cultivated in the Laboratory Clearing .... Garcinia mangostana L. 

Flowers fasciculate; style not sessile or at least not 5-7-lobed and persisting in fruit: 
Flowers red, more than 1 cm diam at anthesis; inflorescences terminal; leaves less than 8 

cm long; tree usually more than 20 m tall Symphonia globulifera L.f. 
Flowers white, less than 1 cm diam at anthesis; inflorescences axillary; at least some 

leaves more than 8 cm long; tree usually less than 10 m tall   Rheedia 
Flowers paniculate or racemose: 

Flowers in pendent racemes; fruits linear capsules, with many minute comose seeds; sec- 
ondary lateral veins closely parallel, perpendicular to primary lateral veins and con- 
necting them   Marila laxiflora Rusby 

Flowers in panicles; fruits globular or obovate, the seeds not as above; secondary lateral 
veins not at all parallel, not perpendicular to or connecting primary lateral veins: 

Flower buds globular and less than 5 mm diam; fruits globular, the 5 styles reduced to 
black dots at the apex    Tovomitopsis nicaraguensis Planch. & Tr. 

Flower buds oblong or globular and more than 5 mm diam; fruits obovate, the styles 
long, conspicuous, persistent    Tovomita 

stamens many (4 in Havetiopsis), sometimes fascicled, 
sometimes inserted on the disk or reduced to staminodia; 
anthers 2-celled, introrse, dehiscing longitudinally; ovary 
superior, 1- to many-locular, 3- to many-carpellate; pla- 
centation axile; ovules 1 to many per locule, anatropous; 
styles as many as the carpels, united or free; stigmas as 
many as carpels, often sessile. Fruits usually fleshy cap- 
sules, sometimes drupaceous or baccate, with several 
valves; seeds sometimes arillate, lacking endosperm. 

Guttiferae are most easily recognized by the usually 
thick leaves frequently with closely parallel veins, the 
colored sap (usually yellow, orange, or red), and the 
frequently unisexual flowers. 

Flowers are relatively primitive and open. Symphonia 
globulifera is pollinated by hummingbirds. In Costa Rica, 
Clusia flowers are visited by Eulaema (D. Janzen, pers. 
comm.). See additional comments under Clusia and 
Symphonia. 

The fruits of several native species, including Sym- 

phonia globulifera, Calophyllum longifolium, and both 
species of Rheedia, are chiefly mammal dispersed. Fruits 
of Rheedia acuminata and R. edulis are taken by white- 
faced monkeys (Oppenheimer, 1968; Hladik & Hladik, 
1969), which generally swallow the seeds. Rheedia edulis 
fruits are also taken by the bat Artibeus jamaicensis Leach 
in Mexico (Yazquez-Yanes et al., 1975). Species that have 
capsules with small arillate seeds or colorful fruit inte- 
riors, such as Tovomitopsis and species of Tovomita and 
Clusia, are probably chiefly bird dispersed. However, 
howler monkeys are reported to eat the fruits of Clusia 
odorata (Carpenter, 1934). Vismia, with indehiscent, 
baccate, many-seeded fruits, is probably also chiefly bird 
dispersed. Marila has wind-dispersed seeds. Fruits of 
Calophyllum are hydrochorous (Ridley, 1930) and are 
also taken by bats (Bonaccorso, 1975; Yazquez-Yanes et 
al., 1975). 

About 40-45 genera and 1,000 species; mostly in the 
subtropics and tropics. 



Fig. 386. 
Temstroemia tepezapote 

Fig. 387. Clusia odorata, 
roots encircling supporting tree 
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CALOPHYLLUM L. 

Calophyllum longifolium Willd., Ges. Naturf. 
Freunde Berl. Mag. 5:80. 1811 
Maria, Calaba 

Polygamous tree, to 35 m high; trunk ca 1 m dbh, but- 
tressed; outer bark with short fissures, thick, irregular on 
the inner edge; inner bark reddish with white mottling, 
forming sap droplets; sap yellow, viscid, with the odor 
of fresh pumpkin; wood white, soft, lightweight; plant 
glabrous except for dense, minute, ferruginous trichomes 
on young stems and inflorescences. Petioles 2-4 cm 
long, stout; blades oblong, rounded to emarginate at 
apex, mostly obtuse at base, 11-20 cm long, 4.5-9.5 cm 
wide (to 30 cm long and 8.5 cm wide on juveniles), cori- 
aceous; lateral veins very fine and parallel, secondary 
lateral veins lacking. Racemes short, to 4.5 cm long; inflo- 
rescence branches, petals, and sepals densely ferruginous- 
tomentose; pedicels less than 5 mm long; buds globose; 
sepals 4, ± orbicular to broadly elliptic, concave, ca 6-8 
mm long, yellow, markedly unequal in width on a single 
flower, the outermost wider, about half as wide as long; 
petals lacking; stamens 10-12; filaments ca 2 mm long; 
anthers ca 1.8 mm long; ovary ovoid, ca 4.5 mm long; 
style ca 2 mm long; stigma capitate, much broader than 
the style. Fruits round, green, ca 3 cm diam; exocarp 
thin, green; mesocarp ± corky, thick; endocarp thin, 
shell-like, containing a single large seed. Croat 8532, 
Foster 1480. 

Frequent in the forest, especially in the younger forest. 
Flowers throughout the rainy season, principally in late 
rainy season (October to November, rarely as late as 
January). The fruits mature principally in the late dry 
and early rainy seasons (March to July). J. Oppenheimer 
(pers. comm.) reports that white-faced monkeys eat the 
fruits from May to August. 

Panama, Colombia, Surinam, Brazil, and Peru. In 
Panama, known from tropical moist forest in the Canal 
Zone, Panama, and Darien and from tropical wet forest 
in Colon and Darien. 

CLUSIA L. 

Clusia odorata Seem., Bot. Voy. Herald 89. 1853 
Copey, Cope, Matapalo, Tar gum tree 

Dioecious, hemiepiphytic tree, to 10 m tall; trunk to 15 
cm dbh; branches spiraled, stiff and spreading, densely 
rooting at the nodes, the roots often extending back to the 
host tree and enveloping it for support; stems glabrous 
with prominent leaf scars; sap pale yellow to bright 
orange (in time), not copious. Petioles to 2 cm long; 
blades obovate, rounded at apex (sometimes acute to 
acuminate on juvenile leaves), acute to obtuse at base, 
5-15 cm long, 3-10 cm wide, very thick, dark green and 
glossy above, dull below, coriaceous; veins indistinct, 
drying with many fine veins. Panicles stout, bracteated, 
divaricately branched, terminal; buds depressed-globose; 
pedicels stout, to 1 cm long; flowers thick, 5-parted, 
spreading at anthesis, to 4.5 cm diam, white to pink, 
the lobes often marked with maroon or magenta at base 

or apex; sepals 2, concave, unequal, persisting in fruit; 
petals 4-10, broadly oblong, 2-2.5 cm long; androecium 
of staminate flowers cushion-shaped, ca 1 cm wide and 
5 mm high with numerous anthers; pollen white, granu- 
lar, compressed in round or oval pouches ca 1 mm diam, 
embedded just beneath the sticky surface of the disk; 
pistillate flowers similar to staminate but the gynoecium 
divided into (4)9(15) segments, the petals falling soon 
after anthesis, the sepals closing. Capsules subglobose, 
2.5-3 cm long, dehiscing into 5-9 parts at maturity; 
valves thick, ± spreading to expose the colorful mass of 
seeds; seeds numerous, reddish, curved-oblong, ca 5 mm 
long, embedded in a deeply divided, bright-orange aril. 
Croat 14957. 

Frequent epiphyte in the forest or on exposed shore- 
lines; epiphytic on rocks or on trees near the edge of the 
water. Plants are usually supported on tree trunks or large 
branches but their branches may grow into the top of 
the canopy. Apparently flowers and fruits sporadically 
throughout the year. 

Where plants occur along the shore, the branches 
usually root at the nodes with the roots hanging in the 
water. The pollen sacs of the staminate flowers burst 
under the slightest pressure, and abundant pollen oozes 
out (sometimes explosively). Though the pollen is not 
at all tacky, the surface of the androecium is covered 
with an abundance of yellowish, tasteless, resinlike sub- 
stance, which no doubt allows the pollinator to pick up 
pollen (perhaps on its feet). Several species of small 
bees, including Trigona spp., have been seen visiting 
the flowers. 

Nicaragua to Panama, probably to Colombia. In Pan- 
ama, known from tropical moist forest in the Canal Zone, 
Colon, San Bias, Veraguas, Herrera, Panama, and Darien, 
from premontane wet forest in Code (El Valle) and 
Panama (Cerro Campana), and from tropical wet forest 
in Code (La Mesa) and Panama. 

See Fig. 387. 

GARCINIA L. 

Garcinia mangostana L., Sp. PL 443. 1753 
Mangosteen 

Small, glabrous, polygamous tree, to 10 m tall; sap yel- 
low. Petioles ca 2 cm long, with a swollen appendage 
above the articulation at the base; blades oblong-elliptic, 
acuminate and downturned at apex, obtuse to rounded 
at base, 15-22 cm long, 6.5-10.5 cm wide, bicolorous, 
darker above, coriaceous. Bisexual flowers solitary or 
paired, terminal; staminate flowers in 3-9-fiowered, 
terminal fascicles; pedicels 1.5-2.5 cm long, stout; sepals 
4, concave, coriaceous, persistent, often reddish inside; 
petals 4-6, fleshy, white to reddish, 1—1.7 cm long; bisex- 
ual flowers with many stamens ca 5 mm long (much 
shorter than the pistil); pistil bearing a broad, flat, 4-7- 
lobed stigma; stigma enlarged and persistent in fruit. 
Fruits ± depressed-globose, to 5 cm long and 6.5 cm 
wide, pale green to purplish at maturity; exocarp thick, 
with copious yellow sap; mesocarp sweet, tasty; seeds 
5-7, ellipsoid, to 2.5 cm long. Croat 4561, 5800. 

Cultivated at the Laboratory Clearing. Flowers in 
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March and April, with the fruits maturing in May and 
June. 

Native to the Malay region; cultivated in tropical 
areas, widely so in the Canal Zone. 

HAVETIOPSIS Planch. & Tr. 

Havetiopsis flexilis Spruce ex Planch. & Tr., Ann. Sci. 
Nat. Bot., ser. 4,14:246. 1860 

Dioecious, hemiepiphytic tree, usually less than 4 m tall, 
growing in upper levels of canopy or on stumps along the 
lake shore, glabrous. Petioles 5-15 mm long; blades 
obovate, rounded or emarginate at apex, acute at base, 
6-10 cm long, 4-6 cm wide, coriaceous. Inflorescences 
divaricately branched, terminal, short, shorter than the 
subtending leaves; axes flattened or quadrangulate, each 
branch subtended by a minute bract; pedicels short, the 
bracts apical, opposite, connate at base; flowers unisexual; 
buds globular or depressed-globular; sepals 4, concave, 
round, to ca 5 mm long, the margins ± scarious, the 
outermost sepals smaller, united at base; petals 4, round, 
ca 5 mm long, greenish marked with violet-purple, very 
thick especially the inner pair; stamens 4, ca 2 mm long; 
filaments very thick basally, about as long as the anthers, 
narrowed below the anther; anthers introrse; pollen white, 
powdery; pistillate flowers similar to staminate ones but 
with the stamens to 2.3 mm long, nonfunctional, the 
anthers much shorter than the filaments; sepals and petals 
persisting in fruit; styles 4, short, persistent in fruit. 
Capsules subglobular, to 1.2 cm diam, often obscurely 
4-sided and weakly 4-lobed at apex, 4-valved, 4-locular, 
green or tinged with purple at maturity, splitting open 
to display seeds; seeds many, orange, oblong, ca 3.5 mm 
long, enveloped in a red-orange matrix. Croat 14884, 
16195. 

Frequent in the forest and along the shore. Flowers in 
the dry season (February to May), with the fruits matur- 
ing mostly in the rainy season (April to October). 

Panama to Colombia, Venezuela, Brazil, and Peru. 
In Panama, known only from tropical moist forest on 
BCI. This is the first report for the genus in Central 
America. 

See Fig. 388. 

MAMMEA L. 

Mammea americana L., Sp. PL 512. 1753 
Mamey de cartagena 

Monoecious to polygamous tree, to 20 m tall; trunk to 
50 cm dbh; bark ± smooth; sap pale yellow. Petioles to 
ca 1 cm long; blades oval to obovate, rounded or emar- 
ginate at apex, rounded to obtuse at base, 8-16 cm long, 
5-10 cm wide, thick, with pellucid glandular dots; major 
lateral veins departing midrib at nearly 90°, the cross- 
veins numerous and about as prominent as lateral veins. 
Flowers fragrant, axillary, solitary or few, clustered on 
short stout stalks; pedicels 1-1.5 cm long; buds globose; 
sepals 2, nearly round, concave, ca 1.5 cm long; petals 
white, 4-6 (usually 6), obovate, spreading, 2-2.5 cm long; 
staminate flowers with a cluster of yellow stamens ca 2 

cm diam, ca 1 cm long; pistillate flowers with the pistil 
2-4-celled; style short, bilobed; stigmas ± reniform. 
Fruits ± globose, apiculate, to ca 12 cm diam, brownish; 
exocarp thick; mesocarp red to yellow, with white sap; 
seeds 2-4, oblong, ca two-thirds the length of the fruit, 
reddish-brown. Croat 5787. 

Cultivated in the Laboratory Clearing. Flowers in the 
rainy season, especially the early rainy season. The fruits 
require most of the year to develop and probably mature 
during the dry season of the following year. 

Native to the West Indies; spread by cultivation to 
most parts of the New World tropics; known also from 
the Old World tropics. In Panama, cultivated. 

MARILA Sw. 

Marila laxiflora Rusby, Mem. Torrey Bot. Club 
6:9.1896 

Small tree, to 20 m tall, glabrous except for inconspicuous 
pubescence on young stems, petioles, and inflorescence 
branches. Petioles 6-15 mm long; blades oblong-elliptic, 
acuminate, obtuse to rounded at base, 11-25 cm long, 
5-9 cm wide, often with conspicuous pellucid dots in 
areoles below; midrib and major lateral veins prominently 
raised below, the major lateral veins connected by numer- 
ous parallel, sinuate, tertiary veins mostly at ± right 
angles to major laterals, the reticulate veins below anasto- 
mosing. Racemes axillary, 15-20 cm long, pendent, 
sparsely flowered; flowers green, fragrant, mostly bisex- 
ual; pedicels stout, ca 8 mm long, ± perpendicular to 
rachis; sepals 4 or 5, ovate, 7-9 mm long; petals 4 or 5, 
± oblong or elliptic, about as long as calyx; stamens 
numerous, yellowish-brown, forming a ± globular mass; 
filaments nearly free; stigma 1, ± sessile, subentire, 
sticky. Capsules ± linear, 4-7 cm long, less than 5 mm 
diam, splitting longitudinally into 2 or 4 segments; seeds 
many, dark, ellipsoid, ca 0.6 mm long, comose at both 
ends, the trichomes light brown, 2-3 mm long. Croat 
10806. 

Collected twice near the Laboratory Clearing, not seen 
otherwise. Flowers from March to August, chiefly in the 
rainy season (July to August). Mature fruits known from 
April and November. 

The genus is unusual among the Guttiferae of Panama 
in having wind-dispersed seeds. 

Known only from Panama, from wetter regions of 
tropical moist forest in the Canal Zone, Code, Panama, 
and Darien, from premontane wet forest in the Canal 
Zone (Pipeline Road), Colon (Achiote), and Panama 
(Cerro Campana), and from premontane rain forest in 
Panama (Cerro Jefe). 

RHEEDIA L. 

Rheedia acuminata (R. & P.) Planch. & Tr., Ann. Sci. 
Nat. Bot, ser. 4,14:314. 1860 
R. madruno (H.B.K.) Planch. & Tr. 
Madrono, Fruta de mono, Machari, Satro, Cero 

Glabrous, polygamodioecious tree, to 9(20) m tall, less 
than 15 cm dbh; outer bark very thin; inner bark reddish; 
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KEY  TO  THE   SPECIES   OF  RHEEDIA 

Pedicels often more than 2.5 cm long; fruits usually ovoid, to 5 cm long, with dense protuberances 
 R. acuminata (R. & P.) Planch. & Tr. 

Pedicels usually less than 2.5 cm long; fruits globular, less than 3 cm diam, smooth  
  R. edulis (Seem.) Planch. & Tr. 

wood hard; sap yellow, in branches and trunk. Petioles 
1-2.5 cm long, somewhat swollen at base with a short 
appendage on the inner side above the articulation; blades 
elliptic, acuminate, mostly acute at base, 7.5-22 cm long, 
2.5-8 cm wide, the midrib often arched; lateral veins and 
submarginal collecting vein visible on both surfaces 
(prominulous above when dry). Fascicles axillary, sessile, 
often at leafless nodes; pedicels slender, usually 2.5-3.5 
cm long (rarely shorter); sepals 2, rounded at apex, ± 
united at base, ca 3 mm long; petals 4, nearly orbicular, 
to 7 mm long, creamy-white, strongly reflexed at anthesis; 
bisexual flowers with fewer stamens than the staminate 
flowers; style short; stigma discoid, as broad as or broader 
than ovary. Fruits ovoid to globular, often weakly flat- 
tened, to 5 cm long and 4 cm wide, yellow, densely cov- 
ered with puberulent, flattened protuberances to 3 mm 
long; exocarp thick, moderately hard; mesocarp thin, 
sweet; seeds usually 2, longer than broad. Croat 8240, 
13847. 

Occasional, in the forest. Flowers in the dry season 
(rarely in the late rainy season). The fruits mature mostly 
from April to August. 

Monkeys are fond of the fruits. Mature fruits are 
usually all removed in a very short time. 

Mexico to Peru. In Panama, known from wetter parts 
of tropical moist forest in the Canal Zone, Chiriqui, 
Panama, and Darien and from premontane wet and trop- 
ical wet forests in Colon, Panama, and Darien. 

Rheedia edulis (Seem.) Planch. & Tr., Ann. Sci. Nat. 
Bot., ser. 4,14:310. 1860 
Sastra, Cero, Chaparron 

Glabrous, polygamodioecious tree, to 10(30) m tall; 
trunk usually less than 15 cm dbh, with sparse yellow 
sap; outer bark thin; inner bark reddish; younger parts 
with white or pale yellowish sap. Petioles 1-2.5 cm long, 
somewhat swollen at base with a short appendage on the 
inner side above the articulation; blades narrowly ellip- 
tic, acute to weakly acuminate, ± attenuate at base, 
12-20(25) cm long, 4-7(10) cm wide, thick; lateral veins 
and collecting vein scarcely visible, not prominulous 
above when dry. Fascicles dense, globular, sessile, ca 4 
cm wide, usually borne on leafless stems; pedicels 7-20 
mm long; flowers small, aromatic, numerous; sepals 2, 
concave, rounded at apex, ± united at base; petals 4, 
ovate to orbicular, rounded at apex, white, 5-7 mm long, 
strongly reflexed at anthesis; staminate flowers with the 
stamens free, 16-30 (usually nearer 16), ca 3 mm long, 
erect to somewhat spreading, borne around a fleshy disk; 
anthers minute, about as broad as long, the thecae mostly 
directed upward; pistillode broad, cushion-shaped; bi- 
sexual flowers with the stamens 6-12, ca 2 mm long, 

alternating with the lobes of a fleshy disk; ovary ovoid, 
ca 2.7 mm long; style very short; stigma discoid, ca three- 
fourths as broad as ovary. Fruits subglobular to ovoid, 
2-2.8 cm long, to 2.3 cm wide, glabrous, at first green and 
densely whitish-punctate, becoming pale yellow to orange 
at maturity; exocarp thin, ca 2 mm thick, leathery; meso- 
carp thick, fleshy, white, tasty, sticking to seeds; seeds 1 
or 2, oblong, to 2 cm long and 1 cm wide, with yellow 
latex, covered with a thin, brown, ± fibrous layer. Croat 
13921, 14454. 

Frequent in the forest. Flowers from January to April, 
especially in February and March (rarely earlier or later 
elsewhere in Panama). The fruits mature principally 
from May to July, but some persist much later into the 
rainy season. 

Sterile individuals are difficult to distinguish from R. 
acuminata. 

Mexico, Panama, and Peru. In Panama, usually lower 
than 900 m elevation; known principally from wetter 
parts of tropical moist forest in the Canal Zone, Bocas 
del Toro, Chiriqui, Veraguas, Los Santos, Panama, and 
Darien, but also from premontane wet and tropical wet 
forests in Los Santos (Loma Prieta and along the Serrania 
de Canazas). 

See Fig. 389. 

SYMPHONIA L.f. 

Symphonia globulifera L.f., Suppl. PL Syst. Veg. 
302. 1781 
Barillo, Bogum, Cerillo, Cero, Sambo gum 

Glabrous tree, usually to 30 m or more tall; trunk 50-120 
cm diam, usually bearing numerous, large, adventitious 
roots near the base; outer bark thick, brown, slightly 
fissured; inner bark thick, much lighter, forming sap 
droplets when cut; sap yellow, copious. Petioles less 
than 1 cm long, canaliculate; blades narrowly elliptic, 
acuminate, acute to obtuse at base, 5-8 cm long, 2-3 cm 
wide; veins numerous, 1-2 mm apart. Inflorescences of 
large, globular, terminal, umbelliform fascicles to ca 6 
cm diam, borne among the leaves; flowers numerous, 
bisexual, red; pedicels 5-15 mm long (to 25 mm in fruit), 
drying angulate; sepals 5, imbricate, unequal, suborbicu- 
lar, coriaceous, usually broader than long, to 5 mm long, 
5-8 mm wide; corolla depressed-globose, ca 15 mm wide 
and 8 mm high; petals strongly concave and imbricate, 
their apical margins directed inward and contacting the 
androecium; disk cupular, at the base of the staminal 
tube; staminal tube to 15 mm long and 4.5 mm wide, 
markedly infolded at about the middle, incised to ca 5 
mm at apex between the anthers, the lobes 5, arcuate- 
spreading, each bearing 2-4 linear anthers on the outer 





surface well below the apex; anthers to 2.7 mm long; 
ovary 5-locular; ovules 2-8 per locule; style to ca 6 mm 
long, frequently persisting in fruit, the lobes 4, stout, 
spreading, inserted between the lobes of the staminal 
tube. Fruits ± round, 2.5-3.5 (4) cm diam; exocarp thin, 
leathery; mesocarp fibrous, 6-9 mm thick, yellow-green 
or brown; seeds usually 1 (to 3), 2-2.5 cm long, ellipsoid 
to subglobose, red, with yellow sap forming in droplets 
when cut, marked externally by irregular grooves. Croat 
9517. 

Frequent in the older forest. Flowers throughout the 
year but with a peak from June to August; individual 
trees may remain in flower for 2 months. The fruits 
mature in 1 or 2 months, so trees may still be bearing 
flowers when their first fruits mature. 

The flowers are visited frequently by hummingbirds 
on BCI. 

Belize south along the Atlantic slope to Panama and 
tropical South America; West Indies; tropical Africa; 
appearing to like water and growing in great abundance 
in swamp forests. In Panama, a characteristic species of 
tropical moist and tropical wet forest (Tosi, 1971), grow- 
ing from sea level to 300 m; known from wetter parts of 
tropical moist forest in the Canal Zone, Bocas del Tore, 
Colon, San Bias, and Darien, from premontane wet forest 
in Chiriqui, Code, Colon, and Panama, and from tropical 
wet forest in Colon, Code, and Panama. Reported from 
premontane rain forest in Costa Rica (Holdridge et al., 
1971). 

See Fig. 390. 

TOVOMITA Aubl. 

Tovomita longifolia (L. C. Rich.) Hochr., Ann. 
Conserv. Jard. Bot. Geneve 21:66. 1919 

Glabrous, dioecious tree, to 12 m tall; trunk to ca 20 cm 
dbh, the base often with weakly developed stilt-roots; 
branches slender, often drooping; sap yellow. Petioles 
2-2.5 (5) cm long; blades oblong-obovate, acute to bluntly 
acuminate at apex (rarely rounded), acute at base, (10) 12- 
35 cm long, (4.5)7.5-13 cm wide; lateral veins in 6-12 
pairs. Panicles terminal, short-pedunculate, to 10 cm 
long, the branches divaricate, often ± flattened; flowers 
unisexual, many, ca 3 cm broad, arranged in dichasia, 
the buds globose; sepals 4, the outer pair smaller, strongly 
concave, reflexed at anthesis; petals 5, elliptic to oblong or 
obovate, to 13 mm long, white or yellowish; staminate 
flowers with numerous stamens in a cluster 15 mm wide 
and ca 5 mm long, free or somewhat connate; filaments 
fleshy, broader than the tapered anther, the innermost 
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curved outward; pistillode glabrous, conical, with 5 short 
styles; pistillate flowers fewer, somewhat smaller; ovary 
4- or 5-locular; ovules 1(2) per locule, erect; style very 
short; stigmas 5, cuneate-obovate; staminodia many, ca 
2.5 mm long. Fruits obovoid, ca 4 cm long (including 
stipe), rounded at apex, with 5 persistent styles to 5 mm 
long, the stigmas discoid, ca 2.5 mm diam; staminodia 
persistent. Croat 14452, Dare 1116. 

Rare, in the forest, known only from the vicinity of the 
Laboratory Clearing. Throughout its range the species 
has been collected in flower nearly all year but especially 
in the late dry or early rainy seasons. On BCI flowers 
have been seen in late April and in May. Most fruits were 
mature in the rainy season. 

Panama to the Guianas and Brazil. In Panama, known 
from tropical moist forest on BCI, from tropical wet 
forest in Colon, from premontane wet or tropical wet 
forest in Panama (Rio Tuquesa), and from premontane 
rain forest in Panama (Cerro Jefe). 

See Fig. 391. 

Tovomita stylosa Hemsl., Biol. Centr.-Amer. Bot. 
1:88. 1879 

Glabrous, dioecious shrub or small tree, to 7 m tall; sap 
yellow, more abundant in twigs than in trunk. Petioles 
1-3 cm long, canaliculate; blades broadly elliptic to obo- 
vate, acute to abruptly acuminate and ± downturned at 
apex, cuneate to obtuse at base, 3-15 cm long, 2-6.5 cm 
wide, entire; lateral veins in 3-7 pairs, ± impressed 
above. Panicles terminal, bracteate, less than 4 cm long; 
bracts acute, mostly 1-2.3 mm long; branches flattened; 
pedicels 4-13 mm long; flowers unisexual, the buds ob- 
long; staminate flowers cylindrical in bud; calyx bilobed, 
spathaceous, splitting on one side and recurving to expose 
other parts, ca 1 cm long, greenish; petals 4, ± equaling 
calyx, white, free, to 2 mm wide, hooked inward at apex; 
stamens many, 5-7.5 mm long; filaments white; anthers 
minute, longitudinally dehiscent; pistillode to 1 mm high, 
with 4 sessile stigmas; pistillate flowers similar to stami- 
nate ones; ovary glabrous; styles 4, only slightly exceeding 
staminodia, persisting in fruit; staminodia numerous, ca 
7 mm long. Fruits ± obovate, 1.5-2 cm long, 4-lobed 
(at least when dry), splitting to expose red interior when 
ripe, 4-carpellate, each carpel with one seed; exocarp 
usually with scurfy, lenticellate areas; seeds oblong, 
ca 7 mm long. Croat 11164, Oppenheimer 1521. 

Occasional, in the forest. Flowering in the rainy season 
(June to September), rarely earlier during the dry season 
elsewhere. Some fruits develop to full size by August but 
most mature in the dry season. 

KEY  TO   THE  SPECIES   OF   TOVOMITA 

Leaves less than 15 cm long; flower buds oblong; stamens fewer than 20; fruits 1.5-2 cm long, 
4-carpellate, the surface with scurfy areas; styles 4, slender T. stylosa Hemsl. 

Leaves more than 15 cm long; flower buds globular, often more than 1 cm diam; stamens 20 or 
more; fruits ca 4 cm long, 5-carpellate, the surface smooth; styles 5, stout  
 T. longifolia (L. C. Rich.) Hochr. 



Fig. 393. Tovomitopsis nicaraguensis 



Known from Panama and Colombia (Choco). In Pan- 
ama, known from tropical moist forest in the Canal Zone 
and Darien and from premontane wet and tropical wet 
forests in Colon, Panama, and Darien. 

See Fig. 392. 

TOVOMITOPSIS Planch. & Tr. 

Tovomitopsis nicaraguensis Oerst. ex Planch. & Tr., 
Ann. Sci. Nat. Bot, ser. 4,14:266. 1860 
Tovomita nicaraguensis (Oerst.) L. O. Wms.; Chrysochlamys 
eclipes L. O. Wms. 

Polygamous or dioecious shrub or small tree, 3-11 m tall, 
to 24 cm dbh, essentially glabrous; sap yellow, not copi- 
ous. Petioles to 3 cm long; blades elliptic, acuminate, 
acute at base, mostly 12-22 cm long, 4.5-11 cm wide, 
moderately thick, drying brown to rusty, especially be- 
low; lateral veins in 6-11 pairs. Panicles terminal, to 16 
cm long, the branches divaricate, each subtended by a 
small bract; pedicels stout, ca 5 mm long; flowers bisex- 
ual, ca 5 mm long, arranged in dichasia; sepals 5, reddish, 
broadly rounded, concave, very unequal, the outermost 
reduced, the inner few with the margin thin, ± erose; 
petals 5, yellow, ovate, ca 4 mm long, ± concave, thick 
medially, thin along the margin; staminate flowers not 
seen (possibly lacking); bisexual flowers with the stamens 
to ca 20, ca 1.5 mm long, of irregular sizes, longer and 
shorter ones generally alternating; filaments flattened and 
fused to at least the middle; pistil ca 2 mm long; stigmas 
5, pitlike, subapical. Fruits red, round to obovoid, ca 2 
cm long, with 5 black dots at the apex (style bases), 
dehiscing into 5 parts at maturity to expose seeds; valves 
thick, 3-4 cm long, tasting bitter even at maturity; seeds 
1 per carpel, ± oblong, black, ca 1 cm long, mounted 
between the wings of the 5-lobed central column, the 
aril white, not sweet but edible. Croat 4651, 11479,12663. 

Common in the old forest. Flowers from July to Sep- 
tember. The fruits mature in late dry and early rainy 
seasons (March to June). 

It is uncertain if the species is dioecious or, as is often 
the case in the Guttiferae, polygamous. 

Nicaragua to Panama. In Panama, known from tropical 
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moist forest in the Canal Zone, Bocas del Toro, and 
Darien and from premontane wet forest in the Canal 
Zone (Pipeline Road) and Panama (Cerro Jefe). 

See Fig. 393. 

VISMIA Vand.* 

Vismia baccifera (L.) Tr. & Planch., Ann. Sci. Nat. 
Bot., ser. 4, 18:300. 1862 
Achiote tigre, Sangre de perro, Sangrillo, Pinta-mozo 

Shrub or small tree, to 5 m tall; older stems with reddish- 
brown flaky bark; younger stems, petioles, lower blade 
surfaces, sepals, and axes of inflorescences densely stel- 
late-tomentose with usually brown, sessile trichomes; 
sap yellow to bright orange, drying red. Petioles 1-2.5 
cm long; blades extremely variable, mostly ovate to 
elliptic, acute to acuminate, obtuse to rounded or truncate 
at base, 7-17 cm long, 2.5-10 cm wide, green above, 
yellowish-brown to dark brown below (depending on 
extent of ferruginous pubescence), reddish-pellucid- 
punctate. Panicles terminal, mostly to 8 cm long; pedicels 
ca 5 mm long; flowers bisexual, ca 1 cm long, 5-parted, 
without conspicuous aroma; sepals thick, 7-9 mm long, 
acute, valvate, closing to protect ovary after flowering, 
spreading in fruit, at least some with one or more margins 
thin and glabrous; petals obovate, round at apex, to ca 
1.3 cm long, yellowish to transparent with vertical orange 
streaks, glabrous outside, densely woolly inside; staminal 
columns 5, exceeding styles, less than 7 mm long, alter- 
nating with short woolly staminodia; anthers many, 
directed outward against woolly inner surface of petals; 
pistil ovoid, becoming 5-lobed, glabrous, sometimes 
punctate; styles 5, diverging outward between staminal 
columns, persisting in fruit; stigmas capitate; nectar 
copious, stored chiefly in the calyx. Berries ovoid, ca 
1.5 cm long, firm, green and fleshy at maturity, the styles, 
calyx, and weathered petals persisting; seeds many, cylin- 
drical, straight or curved, 2-2.7 mm long, in several 
vertical stacks, faintly reticulate. Croat 6695. 

Abundant in older clearings; common along the edge 
of the lake. Apparently flowers twice per year. The prin- 
cipal flowering season is during the early dry season, 

KEY  TO  THE   SPECIES   OF   VISMIA 

Leaf blades shallowly cordate at base, with red opaque punctations; petals white with purple specks 
or streaks, recurved at anthesis V. macrophylla Kunth 

Leaf blades acute to rounded at base, with black opaque or reddish pellucid punctations; petals 
green to pale orange: 

Leaves broadest at the base, usually more than 6 cm wide, sometimes ferruginous-tomentose; 
sepals generally not reflexed in fruit; flowers bisexual; petals yellowish to transparent with 
orange streaks   V. baccifera (L.) Tr. & Planch. 

Leaves broadest near the middle, usually less than 6 cm wide; sepals strongly recurved in fruit; 
flowers both bisexual and pistillate in the same inflorescence; petals greenish  
   V. billbergiana Beurl. 

* After this treatment went to press, Norman K. B. Robson, British Museum of Natural History, submitted his treatment of Vismia for 
publication in the Flora of Panama. Two of the species he recognized from the BCI material I have treated as V. baccifra: V. latisepala 
N. Robson (Panama and Colombia), represented by Croat 4910, 6110, 6416, 6695, 10736, 11089, and 11286, and V. panamensis Duch. 
& Walp. (Nicaragua to Panama), represented by Croat 4614, 4619, 4956, 5523, 5636, and 8664. 
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with the first fruits maturing by late April. A second wave 
of flowering occurs during the early rainy season, mostly 
in July, with scattered flowering later in the rainy season; 
the fruits are apparently all mature before the end of the 
rainy season. 

The species is quite variable in terms of both leaf 
shape and indument. Standley (1933) reported the species 
under three names, V. dealbata H.B.K., V. ferruginea 
H.B.K., and V. guianensis (Aubl.) Pers. V. guianensis 
does not occur on BCI. The white- and brown-leaved 
forms were treated by Ewan (1962) in his treatment of 
South American Vismia as the subsp. dealbata (H.B.K.) 
Ewan and subsp. ferruginea (H.B.K.) Ewan, respectively. 

Small green halictid bees visit flowers of this species. 
The bee generally alights atop the corolla, pushes its 
way into the flower between the petals and staminal 
clusters, and generally disappears from sight. Leaving the 
flower, the bee may back out or turn around and come out 
frontwards. 

Mexico to Colombia, Venezuela, the Guianas, and 
Brazil. In Panama, ecologically variable; known from 
tropical moist forest in the Canal Zone, Veraguas, Pa- 
nama, and Darien, from tropical dry forest in Code, from 
premontane moist forest in the Canal Zone and Panama, 
from premontane wet forest in Panama, from tropical 
wet forest in Colon and Panama, and from premontane 
rain forest in Chiriqui and Panama. 

See Fig. 394. 

Vismia billbergiana Beurl., Handl. Svenska Vet. Akad., 
ser.4,2:117. 1856 
V. viridiflora Tr. & Planch. 

Polygamous shrub or slender tree, to 6 m tall; sap yellow 
or orange; stems, peduncles, pedicels, exposed parts of 
calyces, and lower leaf surfaces with an inconspicuous, 
thin, usually dense layer of stellate trichomes. Petioles 
6-13 mm long; blades narrowly ovate-elliptic, acuminate, 
obtuse to rounded at base, 7-13 cm long, 2.5-5 cm wide, 
with black opaque punctations especially on lower sur- 
face. Panicles terminal or upper-axillary, to 10 cm long; 
flowers 5-parted, with both bisexual and pistillate flowers 
on the same inflorescence; bisexual flowers ca 1 cm long; 
sepals to 7 mm long, glabrate inside, persisting and 
strongly reflexed in fruit; petals obovate, green and gla- 
brous outside, densely white-woolly inside, ca 1 cm long; 
stamens numerous, included; staminal columns 5, oppo- 
site the petals, densely woolly, alternating with stami- 
nodia; ovary ± glabrous, 5-ribbed; styles 5, recurved, 
protruding outward between staminal columns; stigma 
capitate; nectar copious around the base of the ovary; 
staminodia 5, prominent, densely pubescent, less than 
2 mm long, sometimes yellow; pistillate flowers with the 
sepals 5-6 mm long, 1 sepal with a villous line of tri- 
chomes inside; petals lacking; staminodia, ovary, and 
styles as in bisexual flowers. Berries ovoid, 1-1.5 cm long, 
green. Croat 5089. 

Uncommon in the forest along trails, occasional at 
some points along the shoreline. Flowers principally in 
the dry season, especially in January and February, with 
most fruits maturing in April and May. Individuals often 

flower again in April or May when they have mature 
fruits, and a few flowers are also seen in September and 
October. 

The species differs from V. baccifera and V. macro- 
phylla in preferring to grow along the edges of shady 
areas and not in open areas. 

Costa Rica to Colombia. In Panama, known from 
premontane moist forest in Panama, from tropical moist 
forest in the Canal Zone, Bocas del Toro, San Bias, Code, 
and Panama, from premontane moist forest in the Canal 
Zone, Veraguas, and Code, and from tropical wet forest 
in Colon, Veraguas, Panama, and Darien. 

See Fig. 395. 

Vismia macrophylla Kunth in H.B.K., Nov. Gen. & 
Sp. 5:184. 1822 
V. angusta Miq.; V. latifolia sensu Reich, in Mart, non 
(Aubl.) Choisy 
Sangrillo, Pinta-mozo 

Tree, 4-12 m tall, usually less than 15 cm dbh; bark 
usually loose and shaggy; sap copious, orange, drying red; 
stems, petioles, and axes of inflorescences densely stellate- 
ferruginous. Petioles 1.5-2.5 cm long; blades narrowly 
ovate-oblong, acuminate, rounded to subcordate at base, 
17-30 cm long, 5.5-9 cm wide, the upper surface gla- 
brous except for midrib, the lower surface, especially 
the veins, densely stellate-ferruginous and with reddish 
opaque punctations. Panicles terminal, ca 6 cm long; 
peduncles to 6 cm long, bearing a pair of leaflike bracts at 
the apex; major branches usually opposite; pedicels short, 
less than 2 mm long, thick; flowers bisexual, 5-parted, 
aromatic, ca 12 mm long; calyx to ca 7 mm long, ovate, 
broadly acute at apex, densely stellate-ferruginous, thick 
except for the thin scarious margins on one or both sides 
of 3 sepals; petals, inner surface of sepals, upper edge of 
ovary, and styles with conspicuous violet-purple puncta- 
tions or streaks; petals white with purple spots, oblong, 
to 13 mm long and 3 mm wide, the apex blunt to acute 
and recurved from about the middle, densely matted- 
villous inside; staminal columns 5, flattened and glabrous 
at base, densely villous above; stamens many, of various 
lengths, directed outward against the villous surface of 
petals or becoming exserted; ovary ovoid, glabrous; styles 
5, exserted, to 6.5 mm long, united near the base, per- 
sistent in fruit; stigma thick, bilobed; staminodia orange- 
red, ca 2 mm long, glabrous below, villous above, alter- 
nating with petals. Berries globose to ovoid, ca 1.5 cm 
long, green or olive-brown; seeds numerous, cylindrical, 
straight or curved, reddish-brown, faintly reticulate, ca 
3 mm long. Croat 5322, 6434. 

Occasional, along the shore on the north side of the 
island. Flowers early in the rainy season, mostly from 
May to August. The fruits develop to mature size before 
the end of the rainy season, but some persist through the 
dry season. 

The species is popular with insects in the Canal Zone 
when it is in flower, and wasps, bees, and butterflies of 
several species visit it. Small bees of the family Antho- 
phoridae protrude their heads into the flower and are 
possibly a legitimate pollinator. Wilson (1971) reported 
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that fruits are eaten by the bat Micronycteris hirsuta. 
The fruits are probably removed principally by birds. 

Belize south to the Guianas, Brazil, Bolivia, and Peru. 
In Panama, known from tropical moist forest in the Canal 
Zone, Bocas del Toro, San Bias, Chiriqui, and Darien, 
from tropical dry forest in Panama (Taboga Island), from 
premontane wet forest in Veraguas and Panama, and 
from tropical wet forest in Colon and Veraguas. 

93. BIXACEAE 

Shrubs or small trees, with red-orange sap. Leaves alter- 
nate, petiolate; blades simple, entire; venation pinnate, 
palmate at the base; stipules present. Panicles terminal; 
flowers bisexual, actinomorphic; sepals 5, free, imbricate; 
petals 5, free, imbricate, showy; stamens numerous, free, 
on a thick receptacle; anthers 2-celled, dehiscing by 2 
apical pores; ovary superior, 1-locular, 2-carpellate; pla- 
centation parietal; ovules numerous, anatropous; style 
1, simple; stigma shortly bilobed. Fruits usually spiny, 
loculicidal capsules; seeds numerous, with fleshy testa, 
with endosperm. 

Bixa can be recognized by having numerous stamens 
and a spiny reddish capsule. 

One genus; native in tropical America, now widely 
distributed in the tropics. 

BIXA L. 

Bixa oreUana L., Sp. PI. 512. 1753 
Achote, Achiote, Anatto 

Shrub or small tree, 1.5-8(15) m tall; trunk to 10(15) cm 
dbh; branchlets reddish-brown. Stipules narrowly ovate, 
ca 1 cm long, caducous; petioles slender, 2-10(14) cm 
long, slightly enlarged at apex; blades ovate or ovate- 
lanceolate, acuminate, rounded to truncate or cordate at 
base, 5-27 cm long, 3-18 cm wide, glabrous or sparsely 
lepidote above, densely lepidote below, the scales minute, 
reddish-brown; palmate veins at base 5. Panicles termi- 
nal, variable in size, mostly 5-15 cm long; inflorescence 
branches, pedicels, and calyces densely reddish-brown- 
lepidote outside; pedicels to 1 cm long, with 5 conspic- 
uous glands below calyx; sepals 5, orbicular, ca 1 cm 
diam, concave; petals 5, obovate, 2-3 cm long, 1-2 cm 
wide, white (rarely pinkish); stamens many, 1-1.5 cm 
long; filaments slender, white, glabrous; anthers yellow, 
horseshoe-shaped, 1-1.5 mm long; ovary globose to pyri- 
form, densely to sparsely bristly; style 1-1.5 cm long. 
Capsules variable in size, shape, and indument through- 
out the species' range, usually ± globose to ovoid, 1.5-4.5 
cm long, brown to red, with sparse to dense, short, flex- 
ible spines; seeds many, ± irregular, red, ca 5 mm long, 
the testa fleshy. Croat 7875,12294. 

Occasional, along the shore. Flowers from September 
to February (sometimes from August). The fruits mature 
from January to June, with old dehisced capsules hanging 
on as late as September. 

In Costa Rica bees are the most common visitors and 

presumed pollinators, especially Eulaema (D. Janzen, 
pers. comm.), Xylocopa, Trigona, and Melipona (Heit- 
haus, 1973). In Ecuador the flowers are visited by female 
Eulaema cingulata, E. polychroma, E. homichlora, and 
E. meriana for pollen (Dodson & Frymire, 1961). 

The spines on the fruits are not functional in epizoo- 
chorous dispersal, but probably prevent the fruits from 
being eaten prematurely. 

A red condiment and cosmetic is obtained from the 
seeds (Duke, 1968). 

Throughout the tropics and subtropics of the world. In 
Panama, from tropical moist forest in all provinces, from 
premontane moist forest in Los Santos and Panama, from 
premontane wet forest in Panama (Chiman), and from 
tropical wet forest in Colon. 

94. COCHLOSPERMACEAE 

Trees or shrubs. Leaves alternate, petiolate; blades sim- 
ple, palmately lobed; venation at base palmate; stipules 
present. Panicles terminal; flowers bisexual, slightly 
zygomorphic; sepals 4 or 5, free, unequal, imbricate; 
petals 4 or 5, free, imbricate, showy; stamens numerous, 
unequal, free; anthers 2-celled, basifixed or dorsifixed, 
dehiscing by terminal porelike slits; ovary superior, 
1-locular, 3-5-carpellate; placentation parietal, often 
intruding; ovules numerous, anatropous; style 1; stigma 
simple, minute, dentate. Fruits loculicidal capsules; seeds 
densely long-lanate, with oily endosperm. 

Three genera and 255 species; tropics. 

COCHLOSPERMUM Kunth 

Cochlospermum vltifolium (Willd.) Spreng., Syst. 
Veg. 2:596. 1825 
Brazilian rose, Poro-poro 

Tree, 3-12 m tall, mostly to 10 cm dbh (sometimes to 
70 cm dbh elsewhere); wood very soft; branches few; 
branchlets densely pubescent, becoming sparsely so in 
age. Stipules subulate, small, caducous; petioles to 30 cm 
long; blades usually palmately 5-lobed, cordate at base, 
mostly 12-25 cm wide, glabrous above, puberulent be- 
low, the lobes acute to acuminate, the margins usually 
crenate. Flowers yellow, pedicellate, the inflorescence 
branches recurved near apex; sepals 4 or 5, unequal, the 
2 outer sepals ovate to oblong-obovate, usually rounded 
at apex, 12-18 mm long, 7-9 mm wide, the 3 inner sepals 
mostly obovate to subrotund, rounded at apex, 20-22 
mm long, 16-20 mm wide; petals 4 or 5, obovate, 5-6 
cm long, often emarginate at apex; stamens yellow, nu- 
merous, the outer ones longer, curved inward near apex; 
anthers slender, somewhat curved; pollen dehiscing from 
a single apical pore; style longer than stamens, at first 
± erect, later recurved and about equaling height of 
anthers, the apical part somewhat hooked; stigma simple. 
Capsules ± obovoid, 5-valved, to 8 cm long; seeds reni- 
form, 4-5 mm long, bearing many cottonlike fibers. 
Croat 7690. 

Probably once common, now rare; known only from 



a few places along the shore, especially the north edge of 
Orchid Island. Flowers throughout the dry season (De- 
cember to April). The fruits mature in late dry and early 
rainy seasons (March to July). Leaves fall throughout 
most of the dry season. 

The species can be recognized at once by the large 
yellow flower with numerous stamens and by the pal- 
mately lobed leaf. A large pollinator, such as a bat, bird, 
or large bee, would be the most effective for this large 
flower with protruding style. Primary pollinators in Costa 
Rica are large bees, principally in the families Antho- 
phoridae and Xylocopidae (G. Frankie, pers. comm.). 
Capsules open broadly, but the wind-dispersed seeds 
leave only a few at a time, the rest being held by the outer 
capsule valves, which curve sharply inward and hold the 
cottony mass of seeds. 

Mexico to northern South America. In Panama, a 
characteristic component of tropical dry forest (Holdridge 
& Budowski, 1956) and a common invader (Holdridge, 
1970); known from tropical moist forest in the Canal 
Zone, Herrera, Panama, and Darien, from premontane 
moist forest in the Canal Zone, Los Santos, and Code, 
and from tropical wet forest in Panama (Cerro Campana); 
cultivated in San Bias (Duke, 1968). 

See Fig. 396. 

95. VIOLACEAE 

Trees or shrubs. Leaves alternate (Hybanthus) or opposite 
(Rinorea), petiolate; blades simple, entire to serrate; 
venation pinnate, frequently palmate at base; stipules 
present. Flowers bisexual, actinomorphic (Rinorea) or 
zygomorphic (Hybanthus), solitary in the axils (Hyban- 
thus) or in few-flowered terminal racemes (Rinorea); 
sepals 5, free, imbricate; petals 5, equal (unequal in Hy- 
banthus), ± white; stamens 5, free; anthers 2-celled, with 
a broadly expanded, scalelike connective, dehiscing 
longitudinally; ovary superior, 1-locular, 3-carpellate; 
placentation parietal; ovules 1 or 3 per placenta; style 1; 
stigma simple. Fruits 3-valved, loculicidally and elas- 
tically dehiscent capsules; seeds few, with fleshy endo- 
sperm. 

Members of the family may be distinguished on BCI 
by having appendaged stamens and three-sided capsules 
with a few globose seeds. 

Flowers are insect pollinated, those of Hybanthus 
probably by bees. 

Seeds are probably bird dispersed. Oppenheimer 
(1968) reported that, while white-faced monkeys eat im- 
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mature seeds of Hybanthus prunifolius, they do not take 
mature seeds. Mature capsules of Hybanthus become 
constricted and forcibly expel the seeds (R. Foster, pers. 
comm.). 

Some 22 genera and 900 species; widely distributed. 

HYBANTHUS Jacq. 

Hybanthus prunifolius (Schult.) Schulze, Notizbl. Bot. 
Gart. Berlin-Dahlem 12:114. 1934 
H. anomalus (H.B.K.) Melch. 

Shrub or small tree, 1-6 m tall, sparsely pubescent on 
lower leaf surfaces and midribs above, densely so on 
young stems, pedicels, and bracts. Leaves alternate; stip- 
ules triangular, to 3 mm long, whitish, subpersistent; 
petioles to 7 mm long; blades elliptic, acuminate, acute 
at base, 5-15 cm long, 2.5-6 cm wide, remotely to promi- 
nently serrate-crenate. Flowers solitary in axils, puberu- 
lent; pedicels ca 1.5 cm long, articulate above middle, 
bracteolate at base; sepals 5, triangular-ovate, acute, ca 
9 mm long, persistent; petals 5, white, unequal, the ante- 
rior petal 3.5-4 cm long, 1.5-2.5 cm wide, spatulate, with 
the median lobe green to pale yellow below middle, 
puberulent inside near base, the remaining petals ± 
oblong, the lateral ones ca 1.5 cm long, longer than the 
posterior ones; stamens 5; anthers ca 3 cm long, the con- 
nective appendages brown, much exceeding anthers, 
weakly fused laterally to form nectariferous appendages 
at bases of anthers; filaments very short; style ca 5 mm 
long, curved near apex toward anterior petal, persistent; 
stigma terminal, held well above staminal appendages. 
Capsules ellipsoid, 3-sided, acute, 1-2 cm long; seeds 
ovoid, 4-5 mm long, tan. Croat 8900. 

Often very abundant in the forest, more common in 
the old forest; one of the most abundant species on the 
island. Flowers in sporadic bursts throughout the dry 
season, rarely in the middle of the rainy season, usually 
within 2 weeks after a heavy rain following a period of 
drought (R. Foster, pers. comm.). 

Recognized by the persistent whitish stipules and 
bracteoles. On one occasion many of the trees were 
stripped of their leaves by a small caterpillar, leaving 
the understory vegetation very open. 

Costa Rica to Colombia and Venezuela. In Panama, 
known from tropical moist forest in the Canal Zone, San 
Bias, Code, Panama, and Darien, from tropical wet 
forest in Colon and Darien, and from premontane rain 
forest in Darien. Reported from premontane wet forest 
in Costa Rica (Holdridge et al., 1971). 

KEY  TO   THE   SPECIES   OF  VIOLACEAE 

Leaves alternate; flowers solitary Hybanthus prunifolius (Schult.) Schulze 
Leaves opposite; flowers in short racemes: 

Petals slightly longer than sepals, the sepals 3-4.5 mm long; bracteoles exceeding pedicels; leaf 
blades usually inequilateral at base and rounded to subcordate  
 Rinorea sylvatica (Seem.) O. Kuntze 

Petals more than twice as long as sepals, the sepals 1-1.5 mm long; bracteoles shorter than pedi- 
cels; leaf blades usually equilateral and obtuse to acute at base ... Rinorea squamata S. F. Blake 



Fig. 396. Cochlospermum vitifolium 

Fig. 397. Rinorea syhatica 
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RINOREA Aubl. 

Rinorea squamata S. F. Blake, Contr. U.S. Natl. Herb. 
20:516. 1924 
Guayacillo, Molenillo 

Shrub or small tree, 2-5(12) m tall, 5-10(20) cm dbh, 
minutely ferruginous-puberulent and sparsely hirsute on 
young stems, petioles, leaf veins (especially below), in- 
florescence branches, pedicels, bracteoles, and calyces. 
Leaves opposite; stipules small, deciduous; petioles 
3-8 mm long; blades mostly obovate-elliptic, caudate- 
acuminate, obtuse to acute and usually ± equilateral 
at base, 6-13 cm long, 2.5-5 cm wide, subentire to serru- 
late. Racemes terminal, to 6 cm long; pedicels to 2.5 mm 
long; bracteoles broadly ovate, less than 1 mm long; 
sepals 5, ovate, ± equal, 1—1.5 mm long; petals 5, ± 
equal, oblong, 4-4.5 mm long, white or yellowish, mi- 
nutely ciliolate; stamens 5, 2.5-3 mm long; filaments free, 
ca 1 mm long, with a dorsal appendage nearly as long as 
and attached to basal half of filaments; anthers ca 1 mm 
long, the connective expanded, brownish; style ca 2.5 
mm long, glabrous. Capsules ovoid, ca 2 cm long, trilo- 
bate, hirsute-hispid; valves thick; seeds few, ca 6 mm 
long. Croat 8771. 

Occasional, in the forest. Seasonal behavior uncertain. 
Flowers at least in October and March. The fruits are 
known from June and July. 

Costa Rica and Panama. In Panama, known from 
tropical moist forest in the Canal Zone, Bocas del Toro, 
Panama, and Darien and from tropical wet forest in 
Darien. 

Rinorea sylvatica (Seem.) O. Kuntze, Rev. Gen. PI. 
1:42. 1891 

Shrub or small tree, mostly 2.5-3.5 m tall; young 
branches, petioles, and leaf veins below puberulent 
and hirsute. Leaves opposite; stipules triangular, to 6 
mm long, deciduous; petioles 3-8 mm long; blades obo- 
vate to elliptic, acuminate, usually inequilateral and 
rounded to subcordate at base, 9-16 cm long, 4-6.5 cm 
wide, subentire to crenulate. Racemes terminal, to 4 cm 
long; bracteoles ovate, 2-3 mm long, longer than pedicels; 
rachises, pedicels, sepals, and midribs of petals appressed- 
hirtellous; pedicels to 2 mm long; flowers few, aromatic; 

sepals 5, unequal, acuminate, the longest nearly equaling 
petals; petals 5, cream-colored, to 5 mm long, acute and 
spreading at apex; stamens 5, to 4 mm long, included; 
filaments free, to 1 mm long, stout, lacking appendages; 
anthers sagittate, ca 1.5 mm long, the connective ex- 
panded, burnt orange; ovary bearing appressed rufous 
pubescence; style simple, ca 2.5 cm long, included, pubes- 
cent on basal half. Capsules ellipsoid, markedly trilobate, 
ca 2.5 cm long, splitting widely at maturity; valves pu- 
berulent, reticulate; seeds 3 per valve, ca 4.5 mm long, 
densely puberulent. Croat 8463, 8481. 

Common at least in some areas of the forest. Flowers 
and fruits principally from December to May, rarely 
in the middle of the rainy season. Flower buds are pre- 
formed at the end of the rainy season, and the flowers 
open rapidly after a heavy rain following a period of 
drought (R. Foster, pers. comm.). 

Costa Rica to Colombia. In Panama, known from 
tropical moist forest in the Canal Zone, Bocas del Toro, 
Panama, and Darien. 

See Fig. 397. 
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Trees or shrubs, the branchlets sometimes spiny. Leaves 
alternate, petiolate; blades simple, entire or serrate, often 
pellucid-punctate; venation pinnate (palmate at base in 
Hasseltia); stipules present or absent. Inflorescences 
terminal, axillary, or leaf-opposed, cymose, fasciculate or 
spicate, bracteate; flowers bisexual or unisexual (dioe- 
cious), actinomorphic; calyx 4- or 5-lobed, the lobes 
united at base (3 sepals in Lindackeria, 4 in Hasseltia); 
petals 4 or 5 (6-12 in Lindackeria), alternate with sepals, 
or frequently lacking; stamens (6)10 to many, alternating 
with equal number of staminodia, or staminodia lacking; 
anthers 2-celled, introrse, dehiscing longitudinally; intra- 
staminal disk often present; ovary superior, sometimes 
stalked, 1-locular, 3- or 4-carpellate; placentation parietal; 
ovules many; style 1, simple or 2-5-branched, or styles 
3; stigma simple (sometimes lobed), globular. Fruits 
berries with few to many seeds or 3-valved capsules with 
arillate seeds and abundant endosperm. 

A morphologically very diverse family. Most species 
have serrate leaf margins, and many have pellucid dots 

KEY  TO   THE   TAXA   OF  FLACOURTIACEAE 

Inflorescences fasciculate and axillary; petals lacking: 
Flowers unisexual; leaves lacking pellucid punctations, lacking stipules; plants with branches 

often bearing spines Xylosma 
Flowers bisexual; leaves pellucid-punctate (except Casearia commersoniana), stipulate; plants 

unarmed (except C. aculeata): 
Leaves densely pubescent, especially petioles; mature fruits more than 5 cm diam; flowers 

precocious, in axils of terminal leaflets only   Zuelania guidonia (Sw.) Britt. & Millsp. 
Leaves not densely pubescent; mature fruits less than 5 cm diam; flowers not precocious (or 

precocious and axillary all along branches in C. aculeata): 
Stamens 6-12(15), alternating with staminodial appendages; capsules usually less than 2 

cm diam (to 2.5 cm diam in C. arguta); younger parts of plant often pubescent    
 Casearia 

Stamens 10 or more, lacking appendages; capsules usually more than 2 cm diam (1.5-2 cm 
in Laetia procera); younger parts of plant mostly glabrous Laetia 
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Inflorescences not fasciculate, terminal or upper-axillary; petals lacking or not: 
Leaf blades entire; petioles more than 5 cm long; petals more numerous than sepals; fruits bear- 

ing prickles Lindackeria lamina Presl 
Leaf blades usually toothed; petioles usually less than 4 cm long; petals lacking or as many as 

sepals; fruits lacking prickles: 
Petals present: 

Leaves with 3 palmate veins at base, ± glabrous, with 2 large glands at base of blade above 
 Hasseltia floribunda H.B.K. 

Leaves pinnately veined throughout, conspicuously pubescent below, with 1 or 2 stalked 
glands at apex of petiole below Banara guianensis Aubl. 

Petals lacking: 
Flowers many, less than 2 mm broad, sessile, in congested spikes  
    Tetrathylaciumjohansenii Standl. 

Flowers relatively few, more than 8 mm broad, pedicellate, in open inflorescences: 
Staminodia alternating with stamens; inflorescences cymose-corymbiform; leaf blades 

rounded to subcordate at base, equilateral Casearia corymbosa H.B.K. 
Staminodia lacking; inflorescences dichasial; blades oblique at base, acute to obtuse  .... 
 Laetia thamnia L. 

or glandular teeth. All except Banara, Hasseltia, Tetra- 
thylacium, and Xylosma have fleshy capsules with several 
to many seeds embedded in an orange or red matrix. 

Flowers are pollinated by many kinds of small insects 
(Heithaus, 1973). 

Seeds of species with capsular arillate seeds, such as 
Casearia, Laetia, Lindackeria, and Zuelania, are probably 
dispersed chiefly by birds, as are those with small colorful 
berries, such as Hasseltia floribunda and Xylosma. Fruits 
of H. floribunda are also taken by the white-faced monkey 
(Hladik & Hladik, 1969). Those of Tetrathylacium johan- 
senii are bat dispersed (Bonaccorso, 1975). 

Some 84-93 genera and about 1,000 species; tropics 
and subtropics. 

BANARA Aubl. 

Banara guianensis Aubl., Hist. PL Guiane Fr. 1:548, 
pi. 217. 1775 

Shrub or small tree, to 6 m tall; stems with short ap- 
pressed pubescence when young, glabrate in age. Stipules 
triangular, minute, persistent; petioles 3-15 mm long, 
densely appressed-pubescent, with 1 or 2 stalked glands 
near apex on lower surface; blades oblong-ovate to 
oblong-elliptic, acuminate, usually rounded to truncate 
at base, 7-16 cm long, 3-7 cm wide, the pubescence short, 
appressed, sparse above, the margins serrate, the teeth 
gland-tipped. Panicles narrow, to 12 cm long, termi- 
nal or opposite leaves; inflorescence branches, sepals, 
and petals densely whitish-tomentose; peduncles to 5 cm 
long; pedicels ca 5-9 mm long; flowers 4-parted; sepals 
ovate, 4-6 mm long, persistent in fruit; petals narrowly 
ovate, greenish-yellow, alternating with sepals, sub- 
persistent in fruit; stamens many; style simple. Berries 
globose or depressed-globose, ca 8 mm diam, glabrous, 
green to blackish, with a long stout apiculum at apex; 
seeds many, tiny. Foster 1175. 

Rare, in the forest. Flowers from May to July (rarely 
as early as January elsewhere). The fruits are mature 
principally from July to September. 

The fruits are probably chiefly bird dispersed. 

Costa Rica to northern South America. In Panama, 
known from tropical moist forest in the Canal Zone, 
Bocas del Toro, Veraguas, Code, and Panama, from 
tropical dry forest in Code, from premontane wet forest 
in Chiriqui, Code, and Panama, from tropical wet forest 
in Colon and Code, and from premontane rain forest in 
Code. 

CASEARIA Jacq. 

The genus is recognized by its conspicuously pellucid- 
punctate leaves with small stipules and its bisexual, apet- 
alous flowers. The flowers usually grow in bracteate 
fasciculate inflorescences in leaf axils and have four 
to six sepals and six to fifteen stamens, which alternate 
with staminodia. 

Casearia aculeata Jacq., Enum. PL Carib. 21. 1760 
C. guianensis (Aubl.) Urban var. rafflesioides Croat 

Tree, ca 5 m tall; trunk ca 7 cm dbh, with simple spines 
near base; branches and branchlets glabrate to densely 
strigillose or puberulent; branches arching, wide- 
spreading, often with straight, stout, sharp branch- 
spines. Stipules deltoid to narrowly triangular, ca 2 mm 
long; petioles 2-8 mm long; blades ovate to elliptic or 
obovate or oblanceolate, acuminate to acute or rounded 
at apex, obtuse to attenuate and decurrent at base, 2.5-11 
cm long, 1.3-4 cm wide, glabrous or with sparse, ± 
appressed pubescence, weakly or not at all pellucid- 
punctate, the margins crenate-serrate, the teeth obscure 
to sharp, glandular and incurled. Fascicles sparse, sessile, 
axillary; bracteoles connate, sparsely pubescent, whitish 
to translucent, very thin, the outermost ± triangular, 
very short, the inner ones oval, rounded at apex; pedicels 
1.5-3 mm long, slender, to 3 mm wide when dried, 
sparsely villous, articulate at about middle, usually longer 
than bracteoles; flowers greenish-white, ca 7 mm diam; 
sepals 4-6, 3-3.5(5.5) mm long, strigillose outside, blunt 
to rounded at apex, spreading at anthesis; corolla lacking; 
stamens 7 or 8 (9), ca 4 mm long, erect at anthesis, fused 
into a ring at base, alternating with densely villous stami- 
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KEY TO  THE  SPECIES  OF  CASEARIA 

Stigmas 3: 
Style simple; blades densely pellucid-punctate; calyx 2-3 mm long C. sylvestris Sw. 
Style with 3 branches; blades lacking pellucid-punctations; calyx 3-5 mm long  
   C. commersoniana Camb. 

Stigma 1: 
Inflorescences cymose-corymbiform; capsules to 1.5 cm long C. corymbosa H.B.K. 
Inflorescences fasciculate: 

Fascicles distinctly short-pedunculate; blades oblong, finely toothed  
•    C. arborea (L. C. Rich.) Urban 

Fascicles sessile or nearly so: 
Leaf blades coarsely serrate; sepals 5-7 mm long, gradually tapered to a ± sharp-pointed 

apex, united at base into a tube 1-1.5 mm long; leaves present at time of flowering, 
falling at time of fruiting; fruits to 2.5 cm diam; plants rare or no longer present on 
the island C. arguta H.B.K. 

Leaf blades entire or shallowly toothed; sepals 3-6 mm long, ± oblong, usually rounded 
at apex, not markedly united at base; leaves present or absent at flowering time, present 
at time of fruiting; fruits less than 1 cm wide; plants occasional to common on BCI: 

Leaves elliptic (rarely obovate), mature at time of flowering, drying green on flowering 
collections, to 9.5 cm long and 4.5 cm wide (usually to 7.5 cm long and 2.5 cm 
wide); stipules deltoid to narrowly triangular, 1.5-2 mm long; branchlets frequently 
with stout, sharp branch-spines (branches ending in a sharp spine); pedicels articu- 
late usually at about middle C. aculeata Jacq. 

Leaves obovate, usually very young or even lacking at time of flowering, drying blackish 
on flowering collections, the blades of at least the larger leaves more than 9.5 cm 
long and 4.5 cm wide; stipules narrowly triangular to subulate, 2-5 mm long; 
branchlets lacking branch-spines; pedicels articulate usually well below middle 
 C. guianensis (Aubl.) Urban 

nodia, the staminal tube glabrous outside, pubescent 
inside; filaments ± glabrous; anthers 1 mm long, introrse, 
equaling height of style; pollen yellowish, ± tacky; 
ovary sparsely villous, narrowly ovate; style short; stigma 
globular, viscid, short-puberulent. Capsules 3-valved, 
round to ellipsoid, to ca 1 cm long, pale green to white, 
often marked with purple; valves maroon inside, marked 
with prominent white spots; seeds of irregular shapes, 
ca 4 mm long, enveloped in a pale orange aril. Croat 
11777,13268,14057. 

Occasional, in the forest. Flowers in March and April. 
The fruits mature from April to June. 

Distinguished from C. guianensis by having elliptic 
leaves present at the time of flowering and by having 
sharp branch-spines. Other differences are discussed 
elsewhere (Croat, 1975b). 

H. Sleumer considers Casearia stjohnii I. M. Johnston 
synonymous (pers. comm.); I consider it distinct (Croat, 
1975b), though probably more closely related to C. acule- 
ata than (as I had originally thought) to C. guianensis. 
Casearia stjohnii flowers later than C. aculeata (June and 
July), with the fruits maturing during August and Sep- 
tember. It also has thicker, longer inflorescence bracts 
and much stouter, more densely pubescent pedicels. 

Mexico to Colombia, Venezuela, Peru, and Brazil. In 
Panama, known principally from wetter parts of tropical 
moist forest in the Canal Zone, Panama, and Darien. 

Casearia arborea (L. C. Rich.) Urban, Symb. Ant. 
4:421. 1910 

Tree, to 20 m tall and 25 cm dbh; branches puberulent 
when young. Petioles to 5 mm long; blades oblong- 

elliptic, often weakly inequilateral, long-acuminate, acute 
to rounded at base, 6-15 cm long, 2-6 cm wide, conspicu- 
ously pellucid-punctate or pellucid-lineolate, finely 
crenulate-serrate; veins puberulent. Fascicles dense, 
stalked; peduncles to 4 mm long; pedicels to 4 mm long, 
articulated near middle; pedicels and calyces densely 
short-pubescent; flowers white to greenish; calyx 4-4.5 
mm long, the lobes 5, united at base, persistent in fruit; 
corolla lacking; stamens 10, slightly shorter than calyx 
lobes; filaments unequal; staminodia shorter than shortest 
anthers, cupular, villous at apex; ovary pubescent at apex; 
style short, simple; stigma globular. Capsules subglobose, 
apiculate, 4-5 mm long, pilose at apex, 3-valved, splitting 
at maturity; seeds 1-6, pyriform, brown, punctate; aril 
orange, fimbriate-lacerate. Croat 11779, 16210. 

Occasional, in the forest. Flowers mostly in June and 
July (rarely as early as March). The fruits mature from 
July to September (sometimes to January). 

Belize to the Guianas, Brazil, Peru, and Bolivia; Greater 
Antilles. In Panama, known from tropical moist forest 
in the Canal Zone, from premontane wet forest in the 
Canal Zone and Colon, and from premontane rain forest 
in Panama. 

Casearia arguta H.B.K., Nov. Gen. & Sp. 5:364. 1823 
Pica lengua, Raspa lengua 

Shrub or small tree, 2-10(12) m tall; trunk to 12 cm diam; 
branchlets often densely ferruginous-pubescent, becom- 
ing glabrous and lenticellate. Leaves deciduous; petioles 
usually less than 5 mm long; blades ± oblong-elliptic, 
acuminate, ± acute at base, 9-17 cm long, 2.5-6 cm 
wide, usually pellucid-punctate, pubescent on veins on 
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both surfaces (especially below), the margins coarsely 
serrate with gland-tipped teeth. Fascicles dense, sessile, 
axillary, ca 2 cm broad; pedicels somewhat shorter than 
flowers, articulated near base; flowers greenish-white, 
with a moderately sweet aroma, 4-5 mm long; calyx 
5-lobed, united near base, spreading at anthesis; corolla 
lacking; stamens usually 10, stiffly erect, alternating with 
very pubescent staminodia, the 5 alternating with calyx 
lobes somewhat shorter than the others; anthers with 
apical bristles; style held above anthers in bud; stigma 
round, minutely bristled, the surface with an abundant 
sticky fluid; ovary conspicuously pubescent, the pubes- 
cence merging with that of staminodia. Capsules ± 
globose, to 2.5 cm diam, yellow at maturity, nearly gla- 
brous; seeds numerous, irregular, to 8 mm long, em- 
bedded in a sweet, juicy, orange matrix. 

Common in the Canal Zone and to be expected on the 
island, but not seen in recent years. It was reported by 
Standley for the island, but no collections have been 
found. Flowers in the late rainy and early dry seasons; 
according to Allen (1956), it flowers several times at 
short intervals. The fruits mature in the late dry and 
early rainy seasons. Plants lose their leaves in the late 
dry season, while still bearing fruit, and remain leafless 
for a short time. 

The flowers are visited by Trigona bees. 
Throughout the tropics of the Western Hemisphere. 

In Panama, known principally from tropical moist forest 
in the Canal Zone, Bocas del Toro, Herrera, Veraguas, 
Panama, and Darien; known also from tropical dry forest 
in Herrera and Code and from premontane wet forest in 
Chiriqui and Code. 

Casearia commersoniana Camb. in St.-Hil., Adr. Juss. 
& Camb., Fl. Bras. Merid. 2:235. 1830 
C. javitensis sensu auct. non H.B.K. 

Small tree, usually less than 10(15) m tall; trunk 10-20 
cm dbh; bark smooth; branches ± glabrous. Petioles to 
5 mm long; blades ± narrowly elliptic, long-acuminate, 
acute to obtuse at base, 7-25 cm long, 2.5-9 cm wide, 
glabrous, lacking pellucid punctations, coarsely serrate 
to crenate or nearly entire. Fascicles axillary, to 2.5 cm 
diam; pedicels and sepals pubescent; pedicels to 1 cm 
long, articulated below middle; flowers few to many, 
white or greenish; sepals 4 or 5, 3-4(5) mm long; corolla 
lacking; stamens 9-15, longer than sepals; ovary sparsely 
to rather densely pubescent; style with 3 short branches; 
stigmas capitate. Capsules subglobose, ca 1 cm diam, 
apiculate, green turning red or brown; seeds 1 or 2, sub- 
globose, 4-5 mm long. Croat 6389, 6561. 

Occasional, on the shore or along trails. Flowers mostly 
from June to September, with the fruits maturing from 
August to October. 

Southern Mexico to northern South America. In Pan- 
ama, known principally from tropical moist forest in the 
Canal Zone, all along the Atlantic slope, and in Chiri- 
qui, Panama, and Darien; known also from premontane 
wet forest in Chiriqui and Panama and from tropical 
wet forest in Colon and Panama. 

See Fig. 398. 

Casearia corymbosa H.B.K., Nov. Gen. & Sp. 
5:366. 1823 
Comida de loro, Mamar, Mako, Carano 

Deciduous shrub or small tree, 1.5-7.5 m tall. Petioles 
3-15 mm long; blades ± elliptic to oblong-obovate, 
variable but usually blunt-acuminate at apex, narrowed to 
an obtuse to subcordate base, 6-16 cm long, 3.5-5.5 cm 
wide, conspicuously pellucid-punctate and pellucid- 
lineate, glabrous above, glabrous to puberulent below, 
minutely serrulate to crenulate-serrate. Corymbs axillary, 
cymose; pedicels to 6 mm long, articulated below middle; 
flowers white or greenish; calyx ca 5 mm long, 5-lobed; 
corolla lacking; stamens 8, ca 3 mm long; filaments vil- 
lous; anthers introrse; staminodia densely pubescent, 
one-third to one-half as long as stamens; ovary sparsely 
pilose; stigma ± globose, held at level of anthers. Cap- 
sules globose to ellipsoid, with usually 3 longitudinal 
ridges, to 1.5 cm long, glabrous, orange to red at maturity; 
seeds 1-3, ± ovoid, to 7 mm long, covered with resinous 
glands, with an incomplete red aril. 

Reported by Standley (1933); the species could not 
easily be confused by him with any other, but I have 
not seen any collections from the island. Elsewhere in 
Panama, flowers commonly in the late dry season and 
early rainy season (April and May). The fruits are mature 
in the late rainy and early dry seasons. Leaves fall in the 
dry season and grow in again at the time of flowering. 

The species has been confused with Casearia nitida 
(L.) Jacq. in the Flora of Panama (Robyns, 1968) and 
elsewhere. As indicated by Adams (1972), Casearia nitida 
occurs only in the West Indies and is distinct from C. 
corymbosa. 

Mexico to Colombia. In Panama, ecologically variable; 
most commonly found in tropical moist forest in the 
Canal Zone, along the Atlantic slope, and in Veraguas, 
Panama, and Darien; known also from premontane dry 
forest in the Canal Zone, from tropical dry forest in Los 
Santos and Panama, and from premontane wet forest in 
Colon (Nombre de Dios). 

Casearia guianensis (Aubl.) Urban, Symb. Ant. 
3:322. 1902 

Palo de la cruz 

Shrub or small tree, (1.5)3-6(10) m tall; trunk to 12 cm 
dbh; stems glabrous to puberulent. Leaves deciduous; 
stipules subulate, 2-5 mm long, densely pubescent, cadu- 
cous; petioles 2-10 mm long; blades mostly obovate, 
abruptly acuminate, acute and ± decurrent at base, 
5-18 cm long, 2-8.5 cm wide, glabrous or puberulent on 
veins especially below, pellucid-punctate and pellucid- 
lineate, ± entire to shallowly crenate-serrate, the teeth 
often sharp. Fascicles dense, in old leaf axils; pedicels 
and calyx puberulent; pedicels 2.7-4.7 mm long at anthe- 
sis, articulated shortly above base, elongating to 8 mm in 
fruit; flowers white, with a faint sweet aroma, precocious; 
calyx deeply 4-6-lobed, 4-6 mm long, the lobes spread- 
ing; corolla lacking; stamens (7)8, ± glabrous, 2.5-3.5 
mm long, alternating and uniting with much shorter, 
densely villous staminodia; ovary villous; stigma globular, 



Fig. 398. Casearia commersoniana 

Fig. 399. Hasseltia floribunda 
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held ± at level of anthers. Capsules ellipsoid, 8-14 mm 
long, green often becoming violet-purple at least at apex, 
splitting into 3 parts; valves red inside; seeds several, 
irregular, brown, ca 3 mm long, enveloped in an orange 
aril. Croat 8391, 8747. 

Common along the shore and at the margins of clear- 
ings; occasional in the young forest. Flowers commonly 
from March to May. The fruits mature from March 
through June. Leaves fall before flowering, and new 
leaves begin to develop near the time of flowering in the 
late dry season. 

The species is similar to Casearia aculeata. See that 
species for a discussion. 

Costa Rica to Venezuela, the Guianas, and Brazil 
(Para). In Panama, known only from tropical moist forest 
in the Canal Zone, Bocas del Toro, Veraguas, Herrera, 
Panama, and Darien. 

Casearia sylvestris Sw., Fl. Ind. Occ. 752. 1798 
Corta lengua 

Shrub or small tree, 2-10 m tall; trunk to 12 cm dbh; 
branchlets puberulent when young, sometimes on one 
side only. Stipules minute, caducous; petioles 3-10 
mm long, canaliculate; blades ± oblong-elliptic, long- 
acuminate and downturned at apex, ± acute to obtuse 
at base and sometimes inequilateral, mostly 2-14 cm 
long, 2.5-5 cm wide, glabrous, conspicuously pellucid- 
punctate, the margins entire to obscurely toothed, undu- 
late. Flowers greenish-white or purple, 2-3 mm long, in 
dense axillary clusters; pedicels to 5 mm long, articulate 
near middle, the basal part persisting; calyx lobes 5, 
broadly ovate, divided to near base; corolla lacking; 
stamens 10; filaments united to calyx tube, unequal, the 
longer ones opposite calyx lobes; anthers broader than 
long, of 2 lengths, held horizontal, dehiscing downward; 
staminodia broad, densely pubescent, alternating with 
and shorter than stamens; ovary ± glabrous; style at 
level between long and short anthers; stigmas 3, globular, 
± sessile. Capsules ± globose, 3-4 mm long, apiculate, 
pubescent at apex, surrounded by persistent calyx, red- 
dish or purple at maturity, 3-valved; seeds 2-6, ca 2 mm 
long, with an incomplete red aril. Croat 4977, 6442. 

Frequent in the forest, especially the young forest, and 
along the shore. Flowers principally from August to 
December with sporadic flowering in the dry season. The 
fruits mature in about 1 month. 

Throughout tropical America. In Panama, known prin- 
cipally from tropical moist forest in the Canal Zone, all 
along the Atlantic slope, and in Chiriqui, Veraguas, 
Code, Panama, and Darien; known also from premontane 
wet forest in Chiriqui and Panama. 

HASSELTIA Kunth 

Hasseltia floribunda H.B.K., Nov. Gen. & Sp. 7:232, 
pi. 651. 1825 
Raspa lengua, Parimonton 

Small tree, 4-20 m tall; trunk to 30 cm dbh, often form- 
ing stilt-roots when leaning; outer bark smooth, thin; 
inner bark tan, granular, streaked with harder dark areas; 
young stems, petioles, and midribs above sparsely pubes- 
cent. Petioles 1-4 cm long; blades ± elliptic, acuminate, 
obtuse at base and with 2 green glands on upper surface, 
7-22 cm long, 4-11 cm wide, coarsely serrate; palmate 
veins at base 3, with a second pair of lateral veins arising 
in apical half to two-thirds of blade. Umbels divaricately 
branched, often broader than long; inflorescence branches, 
pedicels, and flowers puberulent; flowers 4-parted; sepals 
acute at apex; petals white, narrowly spatulate, to 2.7 mm 
long, equaling sepals; both petals and sepals recurved at 
anthesis; stamens numerous, 3-4 mm long; ovary ± 
stalked, nearly glabrous; style to 2 mm long; stigma sim- 
ple. Berries subglobose, to 8 mm long, red turning dark 
violet-purple at maturity; seeds 1 or 2, to 5 mm long. 
Croat 7273. 

Common in the forest, especially the young fores:. 
Flowers mostly in the dry season, but as late as June. 
Most fruits mature in the late dry and early rainy seasons. 
Plants may develop a second inflorescence from the base 
of the infructescence at about the time the fruits are 
maturing. 

Fruits are eaten by white-faced monkeys in June 
(Hladik & Hladik, 1969). 

Honduras to northern South America. In Panama, 
known from tropical moist forest in the Canal Zone, 
Bocas del Toro, Colon, Panama, and Darien and from 
tropical wet forest in Colon (Portobelo). Reported from 
premontane wet and premontane rain forests in Costa 
Rica (Holdridge et al., 1971). 

See Fig. 399. 

LAETIA Loefl. exL. 

Laetia procera (Poepp. & Endl.) Eichl. in Mart., Fl. 
Brasil. 13(1):453. 1871 
Casearia belizensis Standl. 

Tall tree, probably exceeding 30 m; branches and petioles 
usually glaucous. Leaves distichous; stipules minute, 
caducous; petioles 4-15 mm long; blades elliptic-oblong, 
abruptly short-acuminate, rounded to minutely cordate 
at base, usually 7-22 cm long, 3.5-5 cm wide, minutely 
appressed-denticulate, somewhat pellucid-punctate, paler 

KEY  TO  THE   SPECIES   OF  LAETIA 

Leaves usually more than 14 cm long, rounded to subcordate at base; fruits glabrous  
 L. procera (Poepp. & Endl.) Eichl. 

Leaves less than 12 cm long, acute at base; fruits bearing dense, short, brown, tomentulose 
pubescence L. thamnia L. 
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below than above. Umbelliform fascicles of 4-25(30) 
flowers, arising from leaf axils or from points ca 5 mm 
above axils or taking place of leaf along stem, arising on 
basal two-thirds of branch; pedicels 5-12 mm long; sepals 
somewhat petaloid, obtuse-reflexing, 2-4 mm long; 
corolla lacking; stamens 12-20; filaments ca 2 mm long; 
anthers ca 1 mm long, oblong; style simple, 1-2 mm long, 
persisting on fruit. Capsules berrylike, 1.5-2 cm thick, 
glabrous, subglobose; seeds 10-20, pitted, ca 3 mm long. 
Knight 1301. 

Apparently rare; restricted to the old forest. Seasonal 
behavior not certain. Flowers mostly from April to July 
and fruits in August and September elsewhere. 

Belize to Panama and the Guianas to Brazil; West 
Indies. In Panama, known only from tropical moist 
forest in the Canal Zone. Reported from premontane 
wet and tropical wet forests in Costa Rica (Holdridge et 
al., 1971). 

Laetia thamnia L., PI. Jam. Pugil. 31. 1759 
Conejo 

Glabrous tree, to 10 m tall; branches lenticellate, terete. 
Stipules minute, caducous; petioles canaliculate, ca 1 cm 
long; blades ± elliptic, acuminate, acute and inequilateral 
at base, 5-12 cm long, 2-3.5 cm wide, pellucid-punctate 
and glabrous, crenulate. Flowers white to greenish-white, 
in axillary dichasia to ca 8 cm long, usually only a few 
open at a time; bracts minute; pedicels puberulent, 9-13 
mm long, articulated near base; sepals 4, caducous, ± 
elliptic or boat-shaped, rounded at apex, to 9 mm long; 
corolla and staminodia lacking; stamens many, to 8 mm 
long; filaments often puberulent; ovary ovoid; style short; 
stigma simple. Capsules ± globose, to 4 cm diam, with 
dense, short, brown, tomentulose pubescence; exocarp 
thick; valves 3, thick, red inside when dehisced; seeds 
irregular, rounded, to 6 mm long, embedded in an orange 
mesocarp. Croat 13977. 

Occasional, in some areas of the old forest and along 
the margin of the lake on the south side of the island. 
Flowers mostly from March to May, with the fruits 
maturing from June to September. Frankie, Baker, and 
Opler (1974) reported that the species may flower more 
than once a year. Leaves probably fall during the dry 
season. 

Southern Mexico to northern South America; West 
Indies. In Panama, known from tropical moist forest in 
the Canal Zone, Veraguas (Coiba Island), and Panama 
and from tropical wet forest in Colon (Miguel de la 
Borda). 

LINDACKERIA Presl 

Lindackeria laurina Presl, Rel. Haenk. 2:89, pi. 
65. 1835 
Oncoba laurina (Presl) Warb. 
Guavo cimarron, Carbonero, Uvre, Chopo cucullo, Amarillo 
carbonero 

Tree, 3-8 (15) m tall, 5-35 cm dbh; wood yellow; stems 
weakly striate, brown or with a thin gray flaky crust, the 

leaf scars 3-sided, raised. Petioles 5-11 cm long, canalic- 
ulate, somewhat swollen at apex; blades ± oblong- 
elliptic, long-acuminate, obtuse to rounded at base, 10-30 
cm long, 5-11 cm wide, glabrous, the midrib raised above. 
Panicles axillary and terminal, to ca 20 cm long; pedicels 
to 1.5 cm long; flowers ca 1.2 cm diam, conspicuous and 
sweetly scented; sepals 3, reflexed at anthesis, caducous; 
petals 6-12, white, blunt at apex; stamens numerous, 
unequal, exserted; anthers slightly bifid at apex; style 
4-6 mm long; stigma shortly trilobate. Capsules 1-1.5 
cm diam, covered with stiff bristles, dehiscing into 3 or 
4 parts to expose seed; seed usually solitary, smooth, 
broadly ovate, ca 7 mm long, flattened on one side, gray- 
coated, with a shiny, bright red, lateral aril. Croat 6097, 
7753. 

Locally abundant along some areas of the shore, espe- 
cially on the southern side of the island; frequent in the 
forest. Flowers principally in the rainy season from May 
to October, rarely as early as April or as late as Decem- 
ber. The fruits mature in the early dry season (January 
to March). Many leaves fall in late June. 

Southern Mexico to northern South America. In Pan- 
ama, known from tropical moist forest in the Canal Zone, 
Chiriqui, Panama, and Darien, from premontane wet 
forest in Chiriqui and Panama, and from tropical wet 
forest in Colon. 

TETRATHYLACIUM Poepp. & Endl. 

Tetrathylacium johansenii Standl., J. Wash. Acad. 
Sci. 15:479. 1925 

Tree, 5-30 m tall; trunk ca 55 cm dbh; bark thin, brown, 
with many small vertical fissures; branchlets glabrous to 
puberulent. Stipules foliaceous, ± oblong, to 17 mm 
long; petioles to 7 mm long; blades ± oblong, acuminate, 
usually broadest above middle, gradually narrowed to 
rounded or subcordate base, mostly 12-20(25) cm long, 
3-6 (9) cm wide, glabrous except sometimes on midrib 
below, with depressions in axils of larger veins below, 
entire to usually obscurely toothed, the teeth gland- 
tipped. Inflorescences paniculate-spicate, to 8 cm long; 
flowers bisexual, white, very numerous, sessile, angulate, 
congested on secondary rachises to 4.5 cm long; calyx 
ca 2 mm long, with 4 minute lobes; corolla lacking; 
stamens 4, at first included with the anthers directed 
inward, becoming exserted with the anthers turned out- 
ward and folding over apex of sepals; anthers as broad as 
long; style short; stigma simple, held just below and adja- 
cent to anthers. Fruits baccate, globose to obovoid, to 
2.5 cm long, glabrous at maturity; seeds numerous, ovoid, 
to 2 mm long. Croat 10152. 

Uncommon to rare. The tree usually loses its leaves 
in the early rainy season and immediately puts on new 
ones. Flower buds appear with the new leaves, and most 
flowers are seen from April through June. The fruits 
mature quickly, mostly from May to August. Mature 
fruits have been collected in Colon (Santa Rita Ridge) 
in January. 

The fruits are probably dispersed chiefly by mammals. 
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Fig. 400. Tetrathylacium johansenii 

Fig. 401. Xylosma chloranthum 

Fig. 402. 
Xylosma oligandrum 
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Costa Rica to Colombia. In Panama, known from 
tropical moist forest in the Canal Zone, San Bias, and 
Darien and from premontane wet forest in Colon (Santa 
Rita Ridge). 

See Fig. 400. 

from premontane wet forest in Colon (Santa Rita Ridge), 
Chiriqui (near Boquete), and Panama (Cerro Azul). 
Reported from premontane rain forest in Costa Rica 
(HoldridgeetaL, 1971). 

See Fig. 401. 

XYLOSMA Forst.f. 

Xylosma chloranthum Donn. Sm., Bot. Gaz. (Craw- 
fordsville) 57:415-16.1914 

Dioecious shrub or tree, to 5 m tall, glabrous except for 
puberulence on young stems; trunk usually with large 
branched spines; stems prominently lenticellate, unarmed 
or armed with straight stiff axillary spines to 2.5 cm long 
(perhaps only on juveniles). Petioles 3-5 mm long; blades 
narrowly ovate to lanceolate-elliptic, long-acuminate, 
acute to rounded at base, 8-19 cm long, 2-6 cm wide, 
obtusely glandular-crenate, shiny on both surfaces, lack- 
ing pellucid-punctations; reticulate veins prominulous 
on both sides. Flowers fasciculate, yellowish, usually 
growing in leafless axils; pedicels 3-7 mm long, puberu- 
lent, articulate in basal third of staminate flowers and 
near middle of fruiting pedicel; sepals 4 or 5, very broadly 
ovate to nearly rounded, 1.5-2 mm long, ferruginous- 
puberulent and glandular near apex, ± ciliate near apex; 
corolla lacking; stamens 22-29 (35), to 6 mm long, gla- 
brous; disk prominently undulate-lobed; style (3)4(5)- 
lobed, the lobes short and spreading. Berries ellipsoid, 
ca 6 mm long; seeds few, ovoid, to 4.5 mm long. Croat 
10087, 11617, Foster 785. 

Infrequent, in the forest. Flowers during the dry season 
and especially in the early rainy season, usually in May 
while plants are still devoid of leaves. The fruits develop 
within a short time, often even before the leaves have 
been replaced, usually in May and June. 

The taxonomy of the genus Xylosma is among the 
most seriously in need of work of all Central American 
plant genera. The names used here thus will remain 
doubtful until a complete revision of the group can be 
made. This taxon has been confused with X. excelsa 
Standl. & L. O. Wms., which differs by being much taller 
(13-25 m), by being polygamous, and by bearing leaves 
at flowering time. X. chloranthum has also been confused 
with X. intermedia (Seem.) Tr. & Planch., which has 
polygamous flowers and has been transferred to the genus 
Eichlerodendron. 

Belize, Guatemala, Costa Rica, and Panama, probably 
throughout Central America. In Panama, known from 
tropical moist forest in the Canal Zone and Panama and 

Xylosma oligandrum Donn. Sm., Bot. Gaz. (Craw- 
fordsville) 23:235. 1897 
X. sylvicola Standl. 

Dioecious tree, to (2) 5 (10) m tall, often branching near 
ground; trunk spineless (elsewhere with branched spines); 
larger branches sparsely armed with a few simple spines 
to 1 cm long; stems glabrous. Petioles ca 5 mm long, 
glabrous to puberulent; blades elliptic, acuminate, acute 
to obtuse at base, 8-16 cm long, 3.5-7.5 cm wide, gla- 
brous except sometimes puberulent on midrib below, the 
margins with minute, gland-tipped teeth. Inflorescences 
very short racemes usually less than 3.3 cm long, often 
appearing glomerulate; pedicels 5-8 mm long, not artic- 
ulate, puberulent, subtended by triangular to oblong 
bracts to 2 mm long; flowers unisexual; calyx deeply 
4-lobed, to 1.3 mm long, the lobes ovate, rounded at 
apex, minutely ciliate, often weakly keeled, glabrous on 
outside, weakly pubescent inside; corolla lacking; stamens 
8-16, to 2.7 mm long, glabrous; anthers as broad as long; 
disk of staminate flowers 9-12-lobed, the lobes rounded, 
irregular, the disk of pistillate flowers entire or bipartite; 
ovary ellipsoid to obovoid, ca 1.5 mm long; style with 2 
short flattened branches, each with 2 rounded lobes. 
Berries ellipsoid to obovoid, 8-12 mm long, to 9 mm 
wide, becoming orange, then bright red, finally violet- 
purple at maturity; exocarp thin; mesocarp fleshy; seeds 
1-3, ovoid, ca 5 mm long. Croat 14640, 14642, Knight 
1201. 

Occasional in some areas of the older forest; not seen 
elsewhere on the island. Flowers from March to July, 
mostly in the early rainy season. Mature fruits have been 
seen from April to September. 

Knight 1201 has both staminate- and pistillate-flowered 
twigs. If the two branches were taken from the same 
plant, the species is not always dioecious. Field observa- 
tions show only the dioecious condition, however. In 
contrast to X. chloranthum, this species flowers and fruits 
without losing leaves. The plants of this species from 
Code (El Valle) differ in having smaller, sometimes 
thicker leaves 3-10 cm long and 1.5-4.5 cm wide. Calyx 
lobes also average slightly larger and are more pubescent 
on the inner surface. The species corresponds to Xylosma 
species #2 in the Flora of Panama (Robyns, 1968). 

Mexico (Chiapas) to Panama. In Panama, known from 

KEY  TO  THE   SPECIES   OF   XYLOSMA 

Leaves lanceolate-elliptic, usually more than 2.5 times as long as broad, with conspicuous crenate 
teeth; branched spines on trunk of mature plant; pedicels articulate; sepals pubescent only at 
glandular apex; stamens 22 or more X. chloranthum Donn. Sm. 

Leaves ± elliptic, usually less than 2.5 times as long as broad, minutely toothed; branched spines 
lacking; pedicels not articulate; sepals pubescent inside, not glandular at apex; stamens 16 or 
less X. oligandrum Donn. Sm. 



Fig. 404. Zuelania guidonia 

Fig. 403. Zuelania guidonia 

Fig. 405. Turnera panamensis 
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tropical moist forest on BCI and from premontane wet 
forest in Code (El Valle). 

See Fig. 402. 

ZUELANIA A. Rich. 

Zuelania guidonia (Sw.) Britt. & Millsp., Bahama Fl. 
285. 1920 
Cagajon, Caranon 

Tree, 10-25 m tall, to 50 cm dbh; branches dark, con- 
spicuously covered with light lenticels (and raised leaf 
bases on older wood). Leaves deciduous, often clustered 
near apex of branchlets; stipules lanceolate, 3-6 mm long, 
densely pubescent; petioles 5-20 mm long, densely 
brown-hirsute; blades ± oblong-elliptic, short-acuminate, 
rounded to subcordate at base, 6-16(25) cm long, 2-6(9) 
cm wide, densely pubescent below, sparsely so above, 
pellucid-punctate, obscurely serrulate. Inflorescences of 
globose fascicles in uppermost axils of leafless branches; 
flowers precocious, ca 1.5 cm broad, white or yellow, 
with a faint, rather foul aroma; pedicels and sepals con- 
spicuously pubescent; pedicels to 18 mm long, articulate 
a few mm above base; sepals 5, 6-7 mm long, ± rounded 
at apex; corolla lacking; stamens numerous, exserted, ca 4 
mm long, interspersed with staminodia about half as 
long; both stamens and staminodia united into a flat 
platelike base; anthers introrse; ovary densely short- 
tomentose; style short; stigma as broad as ovary. Capsules 
fleshy, depressed-globose, somewhat 3-sided, rounded 
at apex, subcordate at base, mostly 6-8 cm diam, usually 
dark brown at maturity, softly pubescent; valves thick, 
exposing bright orange matrix and seeds; seeds many, 
obovoid, ca 4 mm long, angular, white. Croat 4962, 
13995. 

Frequent in the forest, especially the young forest. 
Leaves fall sometime before flowering. Flowers mostly 
from February to May, before or during the onset of 
new leaves. Leaves are often not full size before the fruits 
reach maturity from April to June. 

Southern Mexico to Panama; West Indies, Trinidad. 
In Panama, known from tropical moist forest in the Canal 
Zone, Panama, and Darien and from tropical dry forest 
in Code (Penonome). Reported from premontane moist 
forest in Costa Rica (Holdridge et al., 1971). 

See Figs. 403 and 404. 

97. TURNERACEAE 
Shrub. Leaves alternate, petiolate; blades simple, serrate; 
venation pinnate; stipules present. Flowers bisexual, 
actinomorphic, solitary in axils, often on short branchlets, 
heterostylous (in BCI species); sepals 5, free, imbricate; 
petals 5, free, clawed, showy; stamens 5, free, attached to 
hypanthium; anthers 2-celled, dehiscing longitudinally; 
ovary superior, 1-locular, 3-carpellate; placentation pari- 
etal; ovules many, anatropous; styles 3; stigmas penicil- 
late. Fruits 3-valved, loculicidal capsules; seeds many, 
arillate, with endosperm. 

Tumera is distinguished by the leaves with glandular- 
crenate margins, the heterostylous orange flowers with a 
hypanthium and fimbriate-tipped stigmas, and the arillate 
seeds. 

Flowers are insect pollinated (Doctors van Leewen, 
1938). Tumera is pollinated by small bees in Guanacaste, 
Costa Rica (D. Janzen, pers. comm.). 

The arillate seeds are probably ornithochorous. 
Seven or 8 genera and about 120 species; American and 

African subtropics and tropics. 

TURNERA L. 

Turnera panamensis Urban, Jahrb. Konigl. Bot. Gart. 
Berlin 2:92. 1883 

Shrub, to 4 m tall; branches appressed-puberulent. Stip- 
ules subulate, to 4 mm long, subpersistent; petioles to 5 
mm long, canaliculate above; blades ± elliptic, acumi- 
nate, acute and decurrent at base, mostly 10-15 (18) cm 
long and 3.5-5 (6) cm wide, glabrate above, puberu- 
lent below, glandular-crenate; veins prominent; flowers 
5-parted, solitary, on short, bracteate, axillary branches, 
heterostylous; sepals ribbed, long-acuminate, to 1.5 cm 
long; petals orange, 2-3.5 cm long, blunt at apex, inserted 
near throat of hypanthium, widely spreading at anthesis, 
caducous; stamens 5; filaments either to 6 mm or to 12 
mm long, their respective styles to 8 mm or to 5 mm long; 
stigmas numerous. Capsules 3-valved, ovoid, 6-13 mm 
long, minutely tuberculate, brown at maturity; seeds 
numerous, fewer than 10 per valve, ± oblong-curved, 
puberulent, striate, subtended by an aril, the aril collar- 
shaped, displayed on valves of open capsule. Croat 7335. 

Frequent in the forest, especially in the old forest, and 
along the shore. Flowers and fruits sporadically through- 
out the year. Plants flower in a distinct synchronous wave 
if a period of drought is followed by a heavy rain (R. 
Foster, pers. comm.). 

Distinguished by the orange flowers and glandular- 
crenate leaves. 

Known only from Panama, from tropical moist forest 
in the Canal Zone and Panama. 

See Fig. 405. 

98. PASSIFLORACEAE 

Vines or lianas, climbing by means of simple, axillary 
tendrils. Leaves alternate; petioles usually bearing promi- 
nent, often stalked glands; blades simple, usually 2- or 
3-lobed, the margins entire or serrate; venation palmate, 
palmate at base, or rarely strictly pinnate; stipules present. 
Flowers bisexual, actinomorphic, rarely apetalous, soli- 
tary or paired (rarely in racemes), axillary; peduncles 
jointed (often mistaken for a pedicel), bearing 3, often 
setaceous bracts; sepals 5, free, horned below the tip, 
often showy; petals 5, free, showy (lacking in P. coriacea); 
corona (petaloid structure between petals and stamens) 
of several series; corona and perianth parts attached to 
hypanthium; operculum (ring of tissue within corona) 
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membranous, sometimes plicate; stamens 5, attached to 
androgynophore (the fused staminate and pistillate parts); 
anthers 2-celled, versatile, dehiscing longitudinally; 
ovary superior, at apex of androgynophore, 1-locular, 
3-carpellate; placentation parietal; ovules many, anatro- 
pous; styles 3 or stigmas sessile; stigmas 3, capitate. Fruits 
berries; seeds many, with fleshy endosperm, embedded in 
usually clear, fleshy, sweet mesocarp. 

The family is represented on the island only by the 
genus Passiflora. The genus is recognized by being ten- 
driled vines with glandular petioles, by the showy, soli- 
tary or paired flowers with a modified corona and an 
androgynophore (complex structure containing both 
staminate and pistillate parts), and by the fleshy, many- 
seeded, usually tasty fruits. 

The flowers are very specialized. Most probably follow 
the behavior of Passiflora foetida and P. vitifolia as re- 
ported by Janzen (1968). After the flower opens, the styles 
become deflected, which promotes outcrossing. During 
first visits to the flower the pollinating organism receives 
only pollen, but later visits bring it in contact with the 
stigmas. P. vitifolia, which is hummingbird pollinated, 
has strong stigmal deflection 30-180 minutes after open- 
ing. Janzen (1968) reported that the flowers open asyn- 
chronously between 5:30 and 7:30 A.M. and are repeatedly 
visited. Possibly all blue- and white-flowered species are 
bee pollinated (G. Frankie, pers. comm.), though the 
possibility of self-pollination (Lewis, 1966) cannot be 
overlooked. P. foetida is reported by Janzen to open syn- 
chronously in the early morning hours and is visited 
almost immediately by bees of the genus Ptiloglossa 
(Colletidae); stigmal deflections take place within 30 
minutes and all visiting activity ends in about 45 minutes. 
Flowers of Passiflora last but a single day and most wither 
well before the day is over. 

Fruits are endozoochorous. Most seeds of the small, 
thin-walled fruits are probably dispersed chiefly by birds, 
whereas the larger-fruited species, such as P. ambigua, 
P. menispermifolia, P. nitida, P. seemannii, P. vitifolia, 
and P. williamsii, are probably dispersed chiefly by arbo- 
real frugivores. Peccaries and white-tailed deer eat fruits 
of P. vitifolia (N. Smythe, pers. comm.). Many of these 
species have rinds so thick and leathery that only the 
larger birds would attempt to peck them open. Once 
fruits are opened by monkeys and other animals, birds 
might be instrumental in the dispersal of any seeds left, 
but the fleshy, sweet, translucent substance covering the 
seeds of nearly all species of Passiflora is very tasty, and 
opened fruits are seldom found with any seeds remaining. 
I suspect that animals spit out the seeds after sucking on 
them for a while because the seeds become very bitter or 
astringent. 

Twelve genera and 600 species; subtropics and tropics. 

PASSIFLORA L. 

Passiflora ambigua HemsL, Bot. Mag. 128, pi. 
7822. 1902 

Coarse vine, essentially glabrous, with simple tendrils in 
leaf axils. Stipules filiform, inconspicuous, not persistent; 
petioles 1.5-3 cm long, bearing 2 thick glands 0.5 to 1 cm 
above base; blades ovate to oblong-elliptic, acuminate, 
obtuse to subcordate at base, 10-20 cm long, 5-8 (9) cm 
wide, subcoriaceous. Flowers solitary, adjacent to ten- 
drils; peduncles ca 3 cm long (to 7 cm long in fruit), 
surmounted by 2 involucral bracts, the bracts free, trifid 
at apex, ca 3 cm long or longer, subfoliaceous; sepals 5, 
narrowly oblong, 4-6 cm long, maroon, with a slender 
appendage 2-4 mm long at apex; petals 5, narrowly 

KEY  TO  THE  SPECIES  OF  PASSIFLORA 

Stipules subreniform, 1.5 cm long and 1 cm wide   p menispermifolia H.B.K. 
Stipules mostly linear, to 2 mm wide: 

Blades peltate P coriacea Adt_ juss_ 
Blades basmxed: 

Blades 2- or 3-lobed at least to middle: 
Blades deeply 3-lobed, cordate at base; flowers and fruits more than 3 cm across: 

Palmate leaf veins 5; flowers deep scarlet, at least 10 cm diam; plants common  
 P. vitifolia H.B.K. 

Palmate leaf veins 3; flowers white with pink, at most 7 cm diam; plants rare 

'•••'• P- williamsii Killip 
Blades broadly 2-lobed, rounded at base; flowers and fruits less than 3 cm across: 

Blades more than 3 cm long along midvein; flowers paired P. biflora Lam. 
Blades less than 2.5 cm long along midvein; flowers generally solitary P. punctata L. 

Blades at most shallowly lobed (juvenile leaves of P. seemannii lobed): 
Blades shallowly 3-lobed or with the lobes reduced to angles: 

Petioles bearing 2 large auriculate glands near the base; flowers less than 3 cm diam, 
greenish-white p aunculata H.B.K. 

Petioles eglandular; flowers more than 3 cm diam, white  P. foetida L. var. isthmia Killip 
Blades not lobed: 

Blades deeply cordate and palmately veined p_ seemannii Griseb. 
Blades at most rounded at base, not palmately veined: 

Blades at least serrulate; sepals lacking appendages   p. nitida H.B.K. 
Blades entire; sepals with slender appendage at apex  p. ambigua HemsL 
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lanceolate, 3-4 cm long, white outside, purplish inside; 
stamens 5; filaments ca half as long as corolla, purplish. 
Fruits ovoid to globose, to 15 cm long, greenish-yellow 
with whitish spots; exocarp 1-2 cm thick; seeds many, ca 
8 mm long, with many small pits. Croat 11858, Zetek 
3480, s.n. 

Apparently rare; collected only once recently. Flowers 
from December to April. Mature fruits have been col- 
lected in the early rainy season, from May to July. 

Southern Mexico to Colombia (Choco). In Panama, 
known from tropical moist forest in the Canal Zone 
(around Gatun Lake) and Bocas del Toro, from premon- 
tane wet forest in Code and Panama, and from tropical 
wet forest in Colon and Panama; no doubt in Darien as 
well since it has been found in adjacent Colombia. 

Passiflora auriculata H.B.K., Nov. Gen. & Sp. 
2:131. 1817 

Vine, with simple axillary tendrils. Stipules bristle-like, 
to 1 cm long; petioles 1.5-2.5 cm long, biglandular near 
base, the glands large, ear-shaped, to ca 3 mm long; blades 
± ovate, shallowly trilobate (generally with the lateral 
lobes reduced to angles), 7-15 cm long, 4-10 cm wide, 
glabrous to puberulent, with numerous brownish glands 
ca 1 mm diam. Flowers paired in leaf axils; peduncles 
ca 1 cm long in flower (ca 1.5 cm long in fruit), incon- 
spicuously jointed above middle, the bracts inconspic- 
uous; sepals 5, oblong-lanceolate, ca 1 cm long, foliaceous; 
petals 5, linear, shorter than sepals, whitish; filaments 
of corona about as long as sepals; stamens 5, united to ca 4 
mm at base. Berries globose, 1-2 cm diam, yellow-green, 
becoming black when mature, scattered-puberulent; seeds 
many, ca 3.5 mm long, reticulate, dark. Croat 5617. 

Occasional along the shore and to be expected in clear- 
ings. Flowers from October to March (sometimes from 
August), with the fruits maturing from March to July. 

Nicaragua to Brazil and Bolivia. In Panama, known 
principally from premontane wet forest in Colon, Code, 
Panama, and Darien; known also from tropical moist 
forest in the Canal Zone (Atlantic slope) and Bocas del 
Toro and from tropical wet forest in Panama and Darien. 

Passiflora biflora Lam., Encycl. Meth. Bot. 3:36. 1789 
Guate-guate, Camacarlata, Calzoncillo 

Vine, woody at base, essentially glabrous; stems striate. 
Stipules minutely setose, with 4 or 5 pairs of round glands 
essentially only in the central part, the first pair at the 
very base; petioles eglandular, to 2 cm long; blades 
broadly bilobed (occasionally with a small central lobe 
as well), V-shaped, obtuse to rounded at base, 3-5 (10) 
cm long in the center, 4-9 cm wide, distinctly lighter 
below, glabrescent, with a slender apiculum at apex of 
midvein and each lobe; palmate veins 3. Flowers paired 
in axils, 3-4 cm diam; peduncles to 2 cm long, jointed 
at or below the middle, with 3 slender bracts at articula- 
tion; hypanthium ca 3 mm deep, depressed at point of 
attachment to pedicel; sepals 5, lanceolate, 1.5-2 cm long, 
hooded, creamy white; petals 5, lanceolate, 1—1.5 cm long, 
creamy white; corona filaments in 2 series, the outer of 

oblong filaments ca 7 mm long, yellow, the inner of 
narrowly linear filaments ca 5 mm long, reddish; oper- 
culum closely plicate, 3 mm high; gynophore ca 5 mm 
long; stamens 5, fused into tube around style; anthers 
dorsifixed, held below stigma, spreading and dehiscing 
extrorsely; ovary ± tomentulose. Berries globose, 1.5-1.8 
cm diam, yellow-green and mottled, becoming purple 
when mature; seeds many, to 3 mm long, reticulate, 
becoming dark. Croat 5416, 5707. 

Occasional, along the shore over low vegetation in 
Annona-Acrostichum associations and in clearings. Flow- 
ers and fruits throughout the year. 

Mexico to Colombia and Venezuela. In Panama, wide- 
spread and ecologically variable; known from tropical 
moist forest in all provinces, from tropical dry forest in 
Code and Panama, from premontane moist forest in the 
Canal Zone and Panama, from premontane wet forest in 
Chiriqui, Veraguas, and Panama, from tropical wet forest 
in Colon and Darien, and from premontane rain forest 
in Chiriqui. 

Passiflora coriacea Adr. Juss., Ann. Mus. Natl. Hist. 
Nat. 6:109. 1805 

Vine, sometimes trailing on the ground, ± glabrous. 
Stipules narrowly linear, ca 5 mm long, persistent; peti- 
oles 1-4 cm long, bearing a pair of ear-shaped glands in 
apical half; blades peltate (the petiole attached 3-13 mm 
from base of blade), trilobate, broadly rounded to cordate 
at base, 3-7 cm long, 6-25 cm wide, the central lobe 
occasionally suppressed to a mucro, the lateral lobes 
nearly horizontal, abruptly acuminate; palmate veins 5. 
Flowers generally paired, axillary but also racemose, the 
racemes opposite the leaves; peduncles jointed above 
the middle, the bracts inconspicuous and deciduous; 
sepals 5, lanceolate, ca 1.5 cm long, greenish-white to 
cream-colored, apetalous; corona in 2 series, the outer 
of filaments to 10 mm long, the inner of a few glandular 
filaments at most 5 mm long; operculum not generally 
plicate, ca 2 mm high; gynophore ca 10 mm long; ovary 
glabrous. Berries globose, 1-2 cm diam, the exocarp 
generally fleshy, glaucous, green and perhaps speckled 
when immature, maturing dark blue; seeds many, ca 5 
mm long, with about a dozen contiguous pits on each 
side, drying dark. Croat 5414a, 6732. 

Occasional, on the shore and in the young forest. Flow- 
ers throughout the year, principally in the dry season, 
with most fruits maturing from May to July. 

Southern Mexico to the Guianas, Bolivia, and Peru. 
In Panama, known from tropical moist forest in the 
central Canal Zone and from premontane wet forest in 
Code and Panama. 

Passiflora foetida L. var. isthmia Killip, Publ. Field 
Mus. Nat. Hist., Bot. Ser. 19:497. 1938 
P. hispida DC. 

Vine, often creeping on the ground, yellow-pubescent on 
all parts, the trichomes ca 2 mm long, sometimes gland- 
tipped. Stipules about half encircling stem, deeply cleft 
with linear lobes, bearing glandular trichomes; petioles 



Fig. 406. Passiflorafoetida var. isthmia 
Fig. 407. Passiflora nitida 



98. PASSIFLORACEAE/PASSIFLORA     635 

2-8 cm long, eglandular but with glandular trichomes; 
blades variable, deltoid in ours, shallowly trilobate (the 
lobes abruptly acuminate), cordate at base, 5-8 cm long 
and 5-8 cm wide; palmate veins 5-7. Flowers strongly 
scented, solitary in leaf axils; peduncles 3-6 cm long, 
jointed directly beneath the flower, the bracts foliaceous, 
2-3.5 cm long, 2- or 3-pinnatifid, the ultimate segments 
filiform, gland-tipped; sepals 5, ± lanceolate, ca 2 cm 
long, white; petals 5, similar to sepals but slightly shorter; 
filaments of corona in several series, the longer to 1.5 cm 
long, purple below, the shorter ca 2 mm long; operculum 
erect, ca 1 mm long, denticulate. Berries inflated, ovoid, 
yellowish, ca 2.5 cm long, minutely apiculate at apex, 
subcordate at base, usually obscurely 3-sulcate and with 
3 indistinct lines of dehiscence (apparently nonfunc- 
tional?); exocarp very thin; seeds numerous, ovoid- 
flattened, ca 5 mm long and 2.5 mm wide, slightly sculp- 
tured, black, shiny, trilobate at base, bearing at apex a 
slender funicle ca twice length of seed. Croat 4641, 
7400. 

Occasional, in clearings. Flowers and fruits throughout 
the year. In Costa Rica the species begins to flower in 
June (beginning of the rainy season) and flowers into the 
following dry season (Janzen, 1968). 

The species is a cosmopolitan weed native throughout 
the American tropics; the variety isthmia extends from 
Panama along the Pacific coast to Ecuador. In Panama, 
widespread in weedy areas; known from tropical moist 
forest in the Canal Zone, all along the Atlantic slope, 
and in Panama and Darien, from tropical dry forest in 
Panama, from premontane wet forest in Bocas del Toro 
and Chiriqui, and from tropical wet forest in Colon and 
Darien. 

See Fig. 406. 

Passiflora menispermifolia H.B.K., Nov. Gen. & Sp. 
2:137. 1817 

Vine; stems densely hispid-hirsute. Stipules conspicuous, 
subreniform, ca 1.5 cm long and 1 cm wide, cuspidate at 
one end, usually glandular-denticulate; petioles 1.5-5(9) 
cm long, bearing 4-8 glands; blades suborbicular, 8-14 
cm long, 8-13 cm wide, angulately trilobate, cordate at 
base, sometimes glandular-denticulate, definitely lighter 
and pilose below, densely pilose above, the middle lobes 
much larger, to 8 cm wide; palmate veins 5-7. Flowers 
solitary; peduncles 2-3 cm long, jointed directly beneath 
the flower, the bracts narrowly lanceolate, ca 10 mm long, 
at most 3 mm wide; sepals 5, lanceolate-oblong, 2-3 cm 
long, greenish-white, awned at apex, the awn little, off- 
white; petals 5, oblong, 2.5-3.5 cm long, light violet; 
filaments of corona in several series, the outermost to 
2.5 cm long, glandular; operculum membranous, erect, 
divided above into numerous filaments ca 5 mm long; 
stigmas 3, ca 13 mm long. Berries narrowly ovoid, 6 cm 
long or more, ca 2 cm diam, glabrous; seeds ca 5 mm 
long, coarsely reticulate (fruit description from Flora of 
Panama, Woodson & Schery, 1958). Aviles 21b, Wood- 
worth & Vestal 634. 

Not seen on the island in recent years. Seasonal behav- 

ior uncertain. Probably flowering and fruiting throughout 
the year. 

Nicaragua to northwestern South America. In Panama, 
known from tropical moist forest in the Canal Zone, 
Bocas del Toro, Colon, Veraguas, and Panama and from 
premontane wet forest in Chiriqui (Boquete). 

Passiflora nitida H.B.K., Nov. Gen. & Sp. 2:130. 1817 

Coarse vine, glabrous. Stipules linear; petioles 1.5-2 cm 
long, biglandular above the middle; blades ovate-oblong, 
acuminate, rounded to subcordate at base, 11-19 cm long, 
6-11 cm wide, subcoriaceous, serrulate. Flowers solitary; 
peduncles 2-3.5 cm long, jointed directly beneath the 
flower, bracteate, the bracts 2, conspicuous, ovate-elliptic, 
ca 3.5 cm long and 2.5 cm wide, rounded at apex and 
base; sepals 5, oblong-elliptic, to 5 cm long, greenish 
outside, white inside; petals 6, similar, white; filaments 
of corona about 4 cm long, white with pink and blue; 
stamens 5, purple; pistil pinkish. Berries obovoid, blunt 
at apex, red-orange to orange-red or magenta, densely 
punctate with lighter dots (these often run together), 
6-8 cm long, 4.5-6 cm wide, glabrous, the withered 
flower often persisting; pericarp 1-1.5 cm thick, spongy; 
seeds obovate, ca 7 mm long, punctate, black. Shattuck 
675, Zetek 3620. 

Occasional, high in the forest canopy. Flowers in 
Panama from December to May. Mature fruits have 
been seen throughout the year, mostly from April to 
September. 

The Panamanian collections of this species have gener- 
ally greater dimensions than those from South America. 
Also, the petiolar glands are slightly below the apex 
(about one-third of the way down the petiole), instead 
of at the apex as on South American species. 

Panama to the Guianas, northern Brazil, and Peru. 
In Panama, known from tropical moist forest on BCI, 
from premontane wet forest in the Canal Zone, Colon, 
and Panama, and from premontane rain forest in Darien 
(summit of Cerro Pirre). 

See Fig. 407. 

Passiflora punctata L., Sp. PI. 957. 1753 
P. misera H.B.K. 

Slender vine, essentially glabrous; stems striate. Stipules 
usually persistent, narrowly subulate, ca 2 mm long; leaf 
blades of 2, ± oblong lobes directed at nearly 180° angle 
to each other (rarely with a small central lobe), truncate or 
subcordate at base, 1-2.5 cm long, 5-13 cm broad, the 
lobes rounded and mucronulate, the lower surface glau- 
cescent with 3-5 pairs of round glands usually along 
midribs especially in axils of lateral veins; palmate veins 
3. Flowers generally solitary in leaf axils; peduncles 3-9 
cm long, obscurely jointed immediately below to 1 cm 
below the flowers, the bracts inconspicuous, setaceous, 
ca 1 mm long; calyx tube campanulate, ca 4 mm deep, the 
lobes 5, lanceolate, ca 1.5 cm long, light yellowish-green; 
petals 5, oblong, ca 1 cm long, greenish-white; filaments 
of corona in 2 series, the outer to 10 mm long, mostly 
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pale purple, the inner ca 5 mm long, purplish, narrower; 
operculum plicate, ca 3 mm high, incurved, purplish; 
gynophore slender, to 8 mm long, purple; ovary narrowly 
ellipsoid, to 4 mm long, purple, capitellate. Berries glo- 
bose, ca 1.5 cm diam, deep blue; seeds ovate, ca 3 mm 
long, transversely ridged, the ridges rugulose. Croat 
8273, 8278. 

Uncommon, along the shore. Flowers and fruits 
throughout the year. 

The distinction is obscure between this species and 
P. misera H.B.K., which is therefore not recognized here. 

The petals, sepals, and outer series of corona filaments 
reflexed somewhat at anthesis. Anthesis occurs in the 
early morning, and plants collected at 10:30 A.M. usually 
have all flowers closed. Nectar is probably enclosed 
within the operculum, within which many holes are seen. 

Panama to Argentina. In Panama, known only from 
tropical moist forest around Gatun Lake. 

Passiflora seemannii Griseb., Bonplandia 6:7. 1858 
Guate-guate 

Stout vine, glabrous; stems to at least 5 mm diam, striate. 
Stipules somewhat persistent, narrowly linear, 10-15 mm 
long; petioles 3-10 cm long, biglandular near apex; blades 
broadly ovate-cordate, rounded and mucronulate to 
apiculate at apex, 5-10 cm long, 6-11 cm wide, the basal 
sinus ca 3 cm deep, the lower surface glaucous, eglandu- 
lar, the margins subentire to serrulate; palmate veins 
7-9; juvenile leaves trilobate. Flowers solitary in leaf 
axils, ca 8 cm diam; peduncles 6-9 cm long (to 10 cm 
long when in fruit), jointed directly beneath flowers, the 
bracts 3, fused, 2.5-5 cm long, the lobes broadly ovate, 
white, purple-tinged; hypanthium ca 2 cm deep; sepals 
5, ovate-lanceolate, 3.5-4 cm long, appendaged, greenish- 
white, sometimes tinged with violet; petals 5, oblong- 
lanceolate, ca 3.5 cm long, purple, the entire perianth 
strongly reflexed when open; corona filaments in 2 series, 
the inner erect, incurved at apex, to 2.5 cm long, banded 
with purple and white, the outer ca 1 cm long; staminal 
filaments fused except at apex; anthers shedding pollen 
after beginning of fruit development; operculum 2 mm 
high, denticulate; gynophore ca 2 cm long in flower; 
ovary ovoid; styles 3; stigmas broad, yellow. Berries 
broadly oblong to ovoid, at least 4-5 cm long and 3.5 
cm broad, green, weakly pruinose, densely speckled with 
light green spots, the exocarp thick, white inside; seeds 
many, stalked, orbicular-ovate, ca 3 mm long, punctate. 
Shattuck 692, Wetmore & Abbe 147. 

Uncommon along the shore. Flowers mostly from 
October to March, sometimes from August. The fruits 
mature from January to March. 

Native to Panama and Colombia; cultivated elsewhere. 
In Panama, known principally from tropical moist forest 
in the Canal Zone, all along the Atlantic slope, and in 
Panama and Darien; known also from premontane wet 
forest in Chiriqui and Panama and from tropical wet 
forest in Colon and Panama. 

See Fig. 408. 

Passiflora vitifolia H.B.K., Nov. Gen. & Sp. 2:138. 1817 
Guate-guate, Pasionaria, Granadilla, Granadillo de monte 

Liana; stems to at least 1.5 cm diam, ± densely 
ferruginous-pubescent on all parts. Stipules deciduous, 
subsetaceous, ca 5 mm long; petioles 2-6 cm long, incon- 
spicuously glandular toward base; blades deeply trilobate, 
± deeply cordate, 7-14 cm long, 9-14 cm wide, the lobes 
acute to acuminate at apex, the central lobe larger, the 
upper surface sparsely strigillose except on tomentulose 
veins, the lower surface softly ferruginous-pubescent, 
the glands minute, 2 to several, around base of each 
sinus; palmate veins 5. Flowers solitary in axils, often 
borne on young leafless branches, 10-15 cm wide when 
open; peduncles 3-5.5 cm long (to 6.5 cm long in fruit), 
the bracts 3, free, lanceolate, 2.5-3 cm long, glabrescent, 
glandular-serrate, generally with a larger (1 mm across) 
disk-shaped pair of glands toward the base; sepals 5, 
narrowly lanceolate, 6-8 cm long, 1-2 cm wide, with a 
long slender appendage at apex; petals 5, linear-lanceolate, 
4-6 cm long; both sepals and petals deep scarlet to ma- 
genta, reflexed when open; corona filaments in 3 series, 
the outer longest, to 2 cm long, erect, bright red or bright 
yellow; anthers 5, green, held perpendicular on gyno- 
phore; operculum deflexed, to 1 cm long, fimbriate; gyno- 
phore ca 1 cm long, pale red; ovary densely tomentulose. 
Berries ovoid, 5-8 cm diam, puberulent, greenish-yellow 
with darker stripes and bands of lighter splotches, very 
fragrant; seeds ± flattened, ca 6 mm long and 5 mm wide, 
reticulate with numerous small punctations, light-colored. 
Croat 4766, 8319. 

Frequent in the forest. Flowers from December to 
May, elsewhere in Panama also from July to November. 
Fruit maturity time not determined. 

Native to lowland forests from Nicaragua to Venezuela 
and Peru; cultivated in the West Indies and elsewhere. 
In Panama, known from tropical moist forest in the Canal 
Zone, Bocas del Toro, San Bias, Panama, and Darien, 
from premontane wet forest in Colon, Code, and Pa- 
nama, and from tropical wet forest in Colon, Code, 
Panama, and Darien. 

Passiflora williamsii Killip, J. Wash. Acad. Sci. 
12:262.1922 

Coarse vine, ± densely puberulent on all parts. Stipules 
6-7 mm long; petioles 4-6 cm long, bearing a pair of 
prominent glands 1-2 cm from base and sometimes a 
second pair above them; blades trilobate to about middle, 
truncate to generally deeply cordate at base, 9-13 cm long 
and wide, the lobes acuminate, the central lobe stronger 
and contracted toward the base, the upper surface gla- 
brescent except on strigillose veins, the lower surface 
minutely crisp-villous, sparsely so in age, distinctly bi- 
glandular at base of each sinus, the glands ca 1 mm long, 
the margins subentire to serrulate; palmate veins at base 
3. Flowers solitary in axils, 6-7 cm diam; peduncles to 
2 cm long in flower, the bracts 3, united at base, ca 2.5 cm 
long, tomentulose; sepals 5, oblong, 2.5-3.5 cm long, with 
a slender appendage at apex; petals 5, oblong-spatulate, 
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ca 2 cm long, white inside, spotted with dark pink; corona 
with the outer filaments shorter, 6-7 mm long, the middle 
series 2-2.5 cm long; operculum 2 mm long, entire; ovary 
densely white-tomentose. Berries globose, puberulent, 
to 5 cm long, green, lacking markings. Zetek 4352. 

Collected only once on the island and not seen in recent 
years. Flowers elsewhere in Panama from February to 
June, and fruits from July. 

Known only from Panama, from tropical moist forest 
in the Canal Zone and Los Santos (Loma Prieta) and 
from premontane rain forest in Darien. 

99. CARICACEAE 

Dioecious trees and shrubs with milky sap; trunk 
branched or not, herbaceous to soft-wooded. Leaves 
alternate, petiolate, clustered at ends of stems; blades 
palmately compound (Jacaratia) or simple and palmately 
lobed with palmate veins at base (Carica); stipules lack- 
ing. Corymbs, cymes, or racemes upper-axillary; flowers 
actinomorphic, few (pistillate) or many (staminate); calyx 
small, 5-lobed; corolla tubular and 5-lobed (staminate) or 
5-lobed to near base (pistillate), showy; stamens 8 or 10, 
in 2 series; anthers 2-celled, dehiscing longitudinally; 
ovary superior, unilocular, 5-carpellate; placentation 
parietal, often intruding; ovules numerous; stigmas 5, 
free, linear, simple or branched. Fruits large berries; 
seeds many, with fleshy endosperm. 

These pachycaulous, soft-wooded trees, which may 
look like overgrown herbs, are not confused with any 
other plants on the island. 

The natural method of pollination is unknown. A 
number of different birds and insects, including hum- 
mingbirds, butterflies, Trigona bees, hawkmoths, and 
noctuid moths, have been seen taking nectar from stam- 
inate flowers (Traub et al., 1942; Allan, 1963). In con- 
trast, pistillate flowers have no nectar and are less scented, 
but they have been observed being visited by moths and 
mosquitoes (Baker, 1973). Parthenocarpy has also been 
reported for Canca (Badillo, 1971), at least for C. papaya. 

Although there is no Carica papaya growing wild on 
the island, the tasty fruits of C. cauliflora become soft 
enough to be pecked open by birds and would be attrac- 
tive to other animals also. The bats Carollia perspicillata 
and Artibeus jamaicensis (Phyllostomidae) eat fruits of 
C. papaya in Trinidad (Goodwin & Greenhall, 1961). 
The cultivated C. papaya on BCI attracts opossums and 
prehensile-tailed porcupines (N. Smythe, pers. comm.). 

Four genera and 31 species (Badillo, 1971), mostly of 
the genus Carica; mostly in the neotropics (one genus 
with two species in Africa). 

CARICA L. 

Carica cauliflora Jacq., Hort. Schoenbr. 3:33, t. 
311. 1798 

Unbranched dioecious tree, 3-6 m tall, to 10 cm dbh, 
mostly glabrous. Leaves in a dense terminal crown; peti- 
oles mostly more than 50 cm long, hollow, with slightly 
milky sap; blades ovate, shallowly 5-lobed when mature, 
cordate, 30-70 cm long, the lobes acute at apex, often 
broadly incised; palmate veins at base 5. Staminate inflo- 
rescences dichotomously branched, ca 30 cm long; pedi- 
cels very short; flowers many, ca 3 cm long; calyx deeply 
5-lobed, ca 1.5 mm long, green; corolla light yellow, 
5-lobed, the lobes spreading, linear-oblong, 12-20 mm 
long; anthers 10, nearly sessile, linear-spatulate, to 4 mm 
long. Pistillate inflorescences contracted, ca 7-flowered, 
2.5-5 cm long; calyx lobes ca 2 mm long; corolla 5-lobed 
to base, ca 2.5 cm long, white or yellowish, the apices 
reddish; ovary glabrous; style ca 3 mm long; stigmas 5, 
linear, ca 1 cm long. Fruits maturing well below leaves, 
sometimes near base of trunk, borne on thick warty pro- 
tuberances, the fruiting pedicels to 5 cm long and 8 mm 
diam; berries obovate, ca 8 cm long and 6 cm wide, mi- 
nutely apiculate, becoming orange; exocarp to 7 mm 
thick, forming whitish droplets when cut; mesocarp 
sweet, pithy, white to translucent, with aroma of fresh 
grapes; seeds many, ovate, 10-12 mm long, the ridges 
5 or 6, deep, corky. Foster 1394. 

Rare; collected once by Aviles and once by Foster near 
the shore between the ends of Zetek and Armour trails. 
Flowers in the dry season (February and March). Some 
fruits have been seen in June and November. 

Southern Mexico to Colombia and Venezuela; Trini- 
dad. In Panama, known only from tropical moist forest 
in the Canal Zone, Veraguas, and Darien. 

See Fig. 409. 

Carica papaya L., Sp. PL 1466. 1753 

Papaya 

Unbranched tree, mostly to 6 m tall, essentially glabrous, 
dioecious or rarely polygamous or monoecious. Leaves 
in a dense terminal crown; petioles to 70 cm long; blades 
ovate, deeply 5-9-lobed, cordate at base, the lobes broadly 
pinnatifid when mature, 20-40 cm long, obscurely acumi- 
nate; palmate veins at base 7-9. Staminate inflorescences 
axillary; flowers many, short-pedicellate, ca 2 cm long; 
sepals 5, ca 1 mm long, green; corolla cream-yellow, 
the tube slender, the limb 5-lobed, the lobes oblong; 
stamens in 2 series, ca 2.5 mm long. Pistillate inflores- 
cences of 1-3 flowers on pedicels to 2.5 cm long; calyx 

KEY TO THE SPECIES OF CARICACEAE 

Leaves compound; trees more than 20 m tall Jacaratia spinosa (Aubl.) A. DC. 
Leaves simple, lobed; trees less than 8 m tall, soft-wooded: 

Leaves shallowly lobed, the palmate veins at base 5 Carica cauliflora Jacq. 
Leaves deeply lobed, the palmate veins at base 7-9 Carica papaya L. 



lobes ca 1 mm long, green; corolla 5-lobed to base, 5-7 
cm long, cream-yellow; style to 1 cm long; stigmas 5, 
usually with 1 or 2 short branches. Fruits maturing 
within crown of leaves; berries variable. Croat 5907. 

Cultivated at the Laboratory Clearing. Flowers sporad- 
ically year-round. 

Sex changes in the flowers are reported under different 
ecological conditions (Percival, 1965). 

Native to the American tropics; now widespread in 
cultivation. In Panama, known from tropical moist forest 
in the Canal Zone, Bocas del Toro, Veraguas, Panama, 
and Darien, from premontane moist forest in the Canal 
Zone, from premontane wet forest in Panama (Chiman), 
and from tropical wet forest in Colon (Portobelo). 

JACARATIA CDC. 

Jacaratia spinosa (Aubl.) A. DC, Prodr. 15(1):419. 1864 

Dioecious tree, 20-40 m tall; trunk 0.8-1 m dbh, armed 
or unarmed, branched near apex, the branches slender, 
short, ascending, armed with short, stout, conical spines 
at least near their ends. Leaves palmately compound; 
petioles 10-25 cm long; leaflets 5-12, lanceolate, acumi- 
nate at apex, narrowly attenuated at base to an obscure 
petiolule 6-18 cm long, 2-6 cm wide, dark green above, 
glaucous below. Staminate inflorescences pedunculate, 
laxly cymose, 7-9 cm long; peduncles 6-12 cm long; 
bracts minute; pedicels 3-4 mm long; flowers many, 
tubular; calyx tube 1 mm long; corolla greenish-white, 
the tube 10-14 mm long, 3-4 mm wide, the lobes ovate- 
rounded, 7-8 mm long; stamens 8, in 2 unequal series, 
united in a short tube; filaments pilose; pistillode filiform, 
to 11 mm long. Pistillate flowers usually solitary, the other 
flowers not developing; peduncles 8-10 cm long; bracts 
11-13 mm long; calyx tube 1-1.5 mm long; corolla divided 
almost to base, the tube 2 mm long, the lobes fleshy, 
2-3.3 cm long, 7 mm wide; ovary narrowly ovoid, sub- 
pentagonal, 11-20 mm long; styles lacking; stigmas 5, 
narrowly linear, 7-8 mm long. Fruits ± ellipsoid, some- 
times ovoid, obtuse or sometimes apiculate at apex, 
obtuse at base, to 12 cm long and 3.5 cm diam, pendent, 
yellow or orangish; seeds many, ovoid. Foster 2816. 

Collected once on Balboa Trail. Seasonal behavior 
uncertain. Some flowers have been seen in March and 
mature fruits in September. 

Nicaragua and the Guianas to northern Argentina, 
probably from Colombia and Venezuela. In Panama, 
known only from tropical moist forest on BCI and from 
tropical wet forest in Colon. 
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100. BEGONIACEAE 
Fleshy, monoecious, annual or perennial, erect or scan- 
dent, terrestrial, epiphytic, or semiaquatic herbs. Leaves 
alternate, petiolate; blades simple, serrate, mostly asym- 
metrical at base; venation pinnate and usually also pal- 
mate at base; stipules present. Cymes terminal or axillary, 
bracteate; flowers few, unisexual, usually slightly zygo- 
morphic; staminate flowers with 2 or 4 tepals, when 4, 
the outer pair valvate, the inner pair imbricate; stamens 
numerous in many whorls, free or basally connate, in- 
serted on the receptacle; anthers 2-celled, basifixed, longi- 
tudinally dehiscent; pistillate flowers with 4 or 5 separate, 
undifferentiated, imbricate, showy tepals; ovary inferior, 
3-locular; placentation axile; ovules numerous, anatro- 
pous; styles 3, bifid; stigmas spiraled, strongly papillose 
on all sides. Fruits unequally 3-winged, loculicidal cap- 
sules; seeds many, minute, lacking endosperm. 

In Panama the family consists of only Begonia, which 
can be recognized by its succulent stems, asymmetrical 
leaves, unisexual flowers with four unequal tepals, and 
asymmetrical winged fruits. 

Pollination system is unknown. 
Though the fruits are winged, they are not themselves 

dispersed. At maturity the walls of the fruit split open 
along the bottom on all three sides, allowing the seeds to 
pass through slowly. Seeds are minute, dispersed at least 
in part by the fluttering of the fruit in the wind. The wing 
causes the fruit to flutter, ensuring that most seeds fall out 
only when there are air currents to carry them away. Seeds 
are also partly dispersed by rain wash (Ridley, 1930). 

Five genera and over 800 species, mostly of Begonia; 
widespread in the subtropics and tropics. 

BEGONIA L. 

Begonia filipes Benth., Bot. Voy. Sulphur 101. 1845 

Ala de angel, Hierba de agua 

Weak, monoecious, annual herb, 15-60 cm tall, usually 
epiphytic; stems juicy, glabrous, reddish, weakly ridged. 
Petioles to 5 cm long; stipules oblong-ovate, 6-12 mm 
long, translucent, the apex very slender; blades very 
asymmetrical, semiovate, acuminate, rounded at base, 
3—10 cm long, 1—5 cm wide, appressed-pilose above, 
glabrous below, the margins crenate-dentate, ciliate. 
Cymes axillary or terminal; flowers white, few; bracts 
with deeply lacerate margins; staminate tepals 2, ovate, 
to 3.5 mm long, their margins sealed before anthesis; 
stamens to 18, on a short column; pistillate tepals 4(5), 

KEY  TO  THE   SPECIES   OF  BEGONIA 

Leaves cordate, not strongly asymmetrical; herbs growing in marshy habitats  B. patula Haw. 
Leaves not cordate, strongly asymmetrical; herbs not growing in marshy habitats: 

Plants suffrutescent perennials; all tepals more than 5 mm long; largest wing on fruit more than 
1.2 cm wide  B. guaduensis H.B.K. 

Plants herbaceous annuals; pistillate tepals less than 5 mm long; wings of fruit less than 1.2 cm 
wide B. filipes Benth. 
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ca 2 mm long; styles 3, bipartite; stigmas spiraled, recep- 
tive before opening of staminate tepals. Capsules gla- 
brous, 3-winged, the wings very unequal, the largest to 
1 cm wide; seeds ± round, minute, very numerous. 
Croat 4318. 

Occasional, in clearings and in somewhat open areas of 
the forest, loosely rooted in soil or more commonly epi- 
phytic on mossy tree trunks; possibly locally abundant. 
Flowers and fruits all year, but flowering begins princi- 
pally in the late rainy season. Most fruits mature in the 
early dry season. Leaves sometimes fall when plants 
have mature fruits. 

Costa Rica to Colombia. In Panama, known from 
tropical moist forest in the Canal Zone, Colon, Chiriqui 
(San Felix), Panama, and Darien. 

Begonia guaduensis H.B.K., Nov. Gen. & Sp. 
7:178. 1825 
B. serratifolia C. DC. 

Monoecious, erect or scandent, perennial herb, to 1(2) m 
long; stems woody at base, glabrous. Stipules oblong- 
ovate, acuminate, ca 8 mm long; petioles 2-20 mm long; 
blades strongly asymmetrical, lanceolate to elliptic- 
lanceolate, somewhat acuminate, inequilateral at base, 
one side cuneate, the other rounded, 5-9 cm long, 1.5-4 
cm wide, membranaceous, glabrous, the margins doubly 
crenate-serrate, ciliate. Cymes dichotomously branched; 
flowers pinkish-white; bracts often deciduous, ovate, ca 
5 mm long; staminate tepals 4, unequal, the outer 2 ovate, 
8-15 mm long, the inner 2 elliptic-lanceolate, about 
half as long as outer; stamens numerous; pistillate tepals 
5, subequal, elliptic, to 10 mm long; styles 3, bipartite; 
stigmas branched and finally spiraled. Capsules elliptic- 
oblanceolate, 3-winged, the wings very unequal, the 
largest triangular, ascending, 1.5 cm wide; seeds very 
numerous, elliptic, 0.3 mm long. Croat 7374. 

Rare, in the forest. Flowers as early as September but 
usually not until December. The fruits develop quickly, 
some of mature size usually occurring with flowers on 
the same inflorescence. Plants are often leafless or nearly 
so when the plant is in full fruit. 

Panama to Colombia and Venezuela. In Panama, 
known from tropical moist forest in the Canal Zone, 

Chiriqui (San Felix), Los Santos (Tonosi), and Darien 
and from premontane wet forest in Veraguas (west of 
Sona). 

Begonia patula Haw., J. Wash. Acad. Sci. 40:245. 1950 
B. ciliibracteola C. DC; B. fischeri Schrank var. tovarensis 
(Klotzsch) Irmsch. 

Erect, monoecious, perennial herb, sometimes aquatic, 
to 1.2 m tall, fleshy; stems red, sparsely brown-pilose to 
glabrous. Stipules ovate-oblong, to 1 cm long, caducous; 
petioles 5-45 mm long; blades weakly asymmetrical, 
± broadly ovate, acute or rounded at apex, cordate at 
base, 2-9 cm long, about as broad as or broader than 
long, glabrous above, mostly brown-pilose below, the 
margins crenate-serrate, ciliate; veins palmate at base. 
Inflorescences cymes of few flowers; bracts persistent, 
ovate, 2-4 mm long; staminate tepals 4, the outer 2 orbic- 
ular and ca 8 mm long, the inner 2 smaller, narrowly 
obovate; stamens numerous; pistillate tepals 5, obovate, 
3-6 mm long; styles 3, bipartite, stigmas spiraled. Cap- 
sules 10-15 mm long, the 3 wings decurrent, very un- 
equal, the largest ascending, often hooked, to 23 mm 
wide; seeds minute, fusiform. Bailey & Bailey 644, Ken- 
oyer 460. 

At least at one time a component of the floating masses 
of vegetation that border the shores, but not seen in recent 
years. Probably flowers and fruits throughout the year. 

Mexico to Colombia, Venezuela, Peru, and Bolivia; 
Cuba. In Panama, known from marshy areas in tropical 
moist forest in the Canal Zone and Panama and from 
premontane wet forest in Code (El Valle). 

101. CACTACEAE 

Epiphytic succulent herbs or shrubs, climbing by roots; 
stems chlorophyllous, terete to angled or flattened, with 
watery sap; areoles generally naked. Leaves lacking. 
Flowers bisexual, actinomorphic, solitary, sessile on the 
side of the stem; tepals 5 to many, petaloid, weakly dif- 
ferentiated, connate in a hypanthium; stamens twice as 
many as the tepals or numerous, spirally attached to 
hypanthium; anthers 2-celled, dehiscing longitudinally; 
ovary superior, 1-locular, 3- to many-carpellate; placentas 

KEY  TO  THE   TAXA   OF  CACTACEAE 

Stems terete; flowers minute, white; fruits round Rhipsalis cassytha Gaertn. 
Stems terete only at base, mostly angulate or prominently flattened: 

Flowers 7.5-9(11) cm long; filaments white to yellowish  
 Epiphyllum phyllanthus (L.) Haw. var. columbiense (Weber) Kimn. 

Flowers 24-29 cm long; filaments white or orange to reddish: 
Filaments orange; tepals 4-5 cm long; fruits 4.5-7.5 cm long  
 Epiphyllum phyllanthus (L.) Haw. var. rubrocoronatum Kimn. 

Filaments white; tepals mostly 2-3 cm long (rarely to 4); fruits 7-9 cm long    
 Epiphyllum phyllanthus (L.) Haw. var. phyllanthus 

Epiphyllum phyllanthus var. phyllanthus, which occurs in the Canal Zone, 
may occur on the island. Some specimens (Aviles 103b) appear closest 
to that variety, but since they are sterile it is impossible to be certain. 
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few to several, parietal; ovules numerous, anatropous; 
style 1; stigmas as many as carpels, radiating. Fruits fleshy 
berries; seeds few to many, the endosperm viscid (Rhip- 
salis) or lacking. 

The generally epiphytic, leafless aspect of the plants 
makes them hard to confuse with any other family. 

Although nothing is known of the pollination of Rhip- 
salis cassytha, it can be concluded with little doubt that 
Epiphyllum phyllanthus is pollinated by hawkmoths 
(Porsch, 1939). Kimnach (1964) reported that flowers of 
Epiphyllum open at night and have a strong fragrance 
exuded during the night. Both of these features are 
strongly correlated with hawkmoth or other moth polli- 
nation. Moreover, because the nectar source is at the 
base of the very long, slender floral tube, the hawkmoth 
is probably the only pollinator capable of reaching it. 

The fruits have tiny seeds embedded in a sweet sticky 
matrix. The larger fleshy fruits of Epiphyllum have been 
observed being pecked open by birds. There is no reason, 
however, to believe that they are not also dispersed by 
other arboreal animals. The small sticky seeds, which 
must germinate on tree branches, are most ideally suited 
to bird dispersal. 

Genera mostly ill defined and of uncertain number, 
species about 1,800; almost all native in subtropical and 
tropical America. 

EPIPHYLLUM Haw. 

Epiphyllum phyllanthus (L.) Haw. var. columbiense 
(Weber) Kimn., Cact. Succ. J. (Los Angeles) 
36:114. 1964 

Leafless epiphyte, glabrous; stems green, usually flexible 
and pendent, 3-sided in basal half, flattened and to 3 cm 
wide distally, the margins ± regularly and obtusely 
serrate-lobed. Flowers borne along margins of ultimate 
stems, 7.5-9 (11) cm long, the limb 4.5-6 cm wide; peri- 
anth tube white, 5.5-9.5 cm long, bracteolate, the bracte- 
oles slender, appressed at base, recurved at apex; tepals 
many, the outer 1.5-3 cm long, the inner 2-2.5 cm long; 
stamens many, cream-colored to yellow; filaments ca 7 
mm long; anthers ca 1 mm long; style 6.5-8 cm long; 
stigma lobes ca 5 mm long. Berries green, 4-4.5 cm long, 
to 2.5 cm wide; seeds numerous, ca 2.5 mm long, the sur- 
face with closely spaced pits. Croat 8256, Shattuck 603. 

Frequent, high in the canopy of the forest. Seasonal 
behavior not determined. 

Costa Rica to Colombia and Ecuador. In Panama, 
known only from tropical moist forest in the Canal Zone 
and Chiriqui (Puerto Armuelles). 

Epiphyllum phyllanthus (L.) Haw. var. rubrocorona- 
tum Kimn., Cact. Succ. J. (Los Angeles) 36:110. 1964 

Leafless epiphyte, glabrous, often occurring in association 
with ant nests; stems green, usually stiff and pendent, 
terete at base, becoming 3-sided and mostly less than 
2.5 cm broad, at apex 2-edged and to 7(9) cm wide and 
less than 5 mm thick, the margins regularly and obtusely 

crenate-lobed. Flowers borne along margins of ultimate 
stems, 24-29 cm long, the limb 9-11 cm wide; perianth 
tube usually pinkish, 21-26 cm long, slenderly bracteo- 
late; tepals many, slender, 4-5 cm long, the outer pinkish, 
the inner white and broader than the outer; stamens 
many, orange; filaments exserted 2-3 cm; anthers ca 3 
mm long; style exserted 2.5-4 cm above throat; stigma 
lobes 9—13, 5-6 mm long, both style and stigma orange. 
Berries angulate, 4.5-7.5 cm long, to 3 cm wide, magenta, 
the bracteoles persisting; seeds numerous, ca 3 mm long. 
Croat 14059. 

Apparently uncommon, though possibly common since 
it usually grows high in the canopy at 10-30 m, some- 
times on branches in the crotch of a tree but generally on 
top of the canopy in association with Aechmea tilland- 
sioides var. kienastii (22. Bromeliaceae). Seasonal behav- 
ior uncertain. Some flowers have been seen in the dry 
season. Some fruits have been seen in the late dry and 
early rainy seasons. 

Panama, Colombia, and Ecuador. In Panama, known 
only from tropical moist forest in the Canal Zone. 

RHIPSALIS Gaertn. 

Rhipsalis cassytha Gaertn., Fruct. & Sem. PL 
1:137. 1788 
Mistletoe cactus 

Slender, leafless epiphyte, 1-2 (9) m long; stems green, 
succulent, terete, pendent, sparsely branched, dichoto- 
mous or in false whorls, ca 5 mm thick, the areoles very 
inconspicuous, glabrous to minutely puberulent. Flowers 
lateral, solitary, sessile, greenish-white; tepals ca 2 mm 
long, the segments few (sometimes as few as 5), ± free, 
usually spreading; stamens shorter than and about twice 
as numerous as tepals; filaments inserted on margin of 
hypanthium; style longer than tepals; stigmas 3 or 4. 
Berries fleshy, depressed-globose, to 9 mm long and 6 
mm wide; exocarp thin; seeds several, to 1.3 mm long, 
about twice as long as broad, usually curved, dark brown, 
embedded in a sweet, sticky, watery matrix. Croat 6742. 

Occasional, high in the canopy. Seasonal behavior not 
determined. 

The fruits are probably dispersed by birds. Removing 
the fruit usually squeezes the seeds from the lower end, 
an action which probably frequently results in seeds' 
sticking to the outer edge of a bird's beak. Later, when 
the bird cleans its beak or feeds on bark insects, the seeds 
are deposited where they can germinate. 

Throughout tropical America; Ceylon, tropical Africa. 
In Panama, known only from tropical moist forest in the 
Canal Zone and Bocas del Toro. 

102. LYTHRACEAE 

Trees, shrubs, or herbs. Leaves opposite, petiolate; blades 
simple, entire, sometimes punctate; venation pinnate; 
stipules present, minute. Flowers with a hypanthium, 
bisexual, actinomorphic (slightly zygomorphic in Cu- 
phea), sometimes glandular, solitary and terminal (in 
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KEY  TO   THE   SPECIES   OF   LYTHRACEAE 

Flowers large, fleshy, parted 12 or more times, white to yellow; fruits woody capsules more than 
4 cm diam with winged seeds; trees usually more than 5 m tall Lafoensia punicifolia DC. 

Flowers small, 3-6-parted, white to magenta or violet; fruits small capsules less than 1 cm diam 
with wingless seeds; trees or herbs less than 2.5 m tall: 

Plants with small orange punctations on leaves, flowers, and fruits (black when dry), shrubs or 
small trees more than 1 m tall; petals white Adenaria floribunda H.B.K. 

Plants lacking punctations, herbs less than 50 cm tall; petals violet to reddish-violet or violet- 
purple    Cuphea carthagenensis (Jacq.) Macbr. 

Lafoensia) or in axillary clusters; calyx 4-6- or many- 
lobed (Lafoensia); petals showy, free, of the same number 
as and alternate with calyx lobes, arising from upper 
inner surface of hypanthium, crumpled in bud; stamens 
twice as many as petals, in 2 series, usually unequal; 
anthers 2-celled, introrse, dorsifixed, dehiscing longitu- 
dinally; ovary superior, 1- or 2-locular, 2-carpellate; 
placentation axile; ovules many, anatropous; style 1; 
stigma capitate. Fruits capsules, variously dehiscent, 
sometimes explosively so; seeds many, sometimes winged 
(Lafoensia), lacking endosperm. 

A small but diverse family. The BCI species seemingly 
have little in common and are apparently diverse in both 
their pollination and diaspore strategies. Their only 
common features are the hypanthium, the superior ovary, 
and the crumpled petals. All are distinct species not 
confused with any other. 

The flowers of both Cuphea and Adenaria are hetero- 
stylous and seem suited to insect pollination. Cuphea, 
which is zygomorphic, is probably pollinated by small 
bees. H. Baker (pers. comm.) reports some Cuphea and 
Adenaria to be self-pollinated, however. Lafoensia punici- 
folia is bat pollinated (Vogel, 1958; Baker, 1973). I have 
seen petals falling from open flowers in the early morn- 
ing, which also suggests nocturnal pollination. 

The fruits of Adenaria floribunda, though several- 
seeded, are apparently indehiscent. The thin exocarp 
shatters easily, usually causing the cluster of fruits to 
break up as well. I suspect the fruits are taken by birds, 
which scatter some of the seeds and eat others. Diaspores 
of Cuphea are autochorous; those of Lafoensia are wind 
dispersed. 

Some 22 genera and 500 species; in all regions, but 
most numerous in the American tropics. 

ADENARIA Kunth 

Adenaria floribunda H.B.K., Nov. Gen. & Sp. 
6:188. 1824 
Fruta de pavo 

Shrub, to 2.5 m tall; stems pubescent and glandular, the 
younger ones often tetragonal and purplish-red. Petioles 
short, ca 5 mm long; blades lanceolate, acuminate, acute 
to obtuse at base, mostly 5-13 cm long and 2-5 cm wide, 
sparsely glandular on both sides (drying as black dots), 
glabrous to inconspicuously but densely puberulent 
above, puberulent below, the trichomes larger below and 
chiefly on veins. Flowers 4- or 5-parted, many, tristylous, 

in axillary short-pedunculate clusters; peduncles 1-7 mm 
long; pedicels 5-7 mm long; hypanthium campanulate, 
2-4 mm long; calyx lobes deltoid; petals obovate, white, 
to ca 2.5 mm long in the short- and long-styled flowers, 
to 4 mm long in the intermediate-styled flowers; stamens 
8 or 10, the short-styled flowers with the stamens 3-4.5 
mm long, the style to 1 mm long, the intermediate- 
styled flowers with stamens 4.5-5.5 mm long, the style 
to 1.5 mm long, the lorig-styled flowers with stamens 
to 3 mm long, the style to 3 mm long; ovary ovoid, short- 
stipitate; ovary and style pubescent; outside of hypan- 
thium, calyx, petals, ovary, and style with orange glands 
(drying black). Fruits thin-walled, indehiscent capsules, 
ovoid or globose, bearing the persistent style, becoming 
red at apex, ca 4-5 mm long; seeds many, clustered in 
a globular mass, ca 1 mm long, broadest at apex, tapered 
to narrow base. Croat 8325, 14942. 

Occasional, in clearings. Flowers from March to No- 
vember. The fruits probably mature within 3 or 4 months. 

Mexico to Argentina. In Panama, known from tropical 
moist forest in the Canal Zone, Colon, Panama, and 
Darien and from premontane moist forest in the Canal 
Zone and Panama. 

CUPHEA P.Browne 

Cuphea carthagenensis (Jacq.) Macbr., Publ. Field 
Columbian Mus., Bot. Ser. 8:124. 1930 

Herb, to 50 cm tall, mostly erect; stems brownish, with 
long, straight, glandular trichomes interspersed with 
short curved trichomes, subwoody at base in age. Stipules 
minute; petioles less than 5 mm long; blades lanceolate 
to elliptic or ovate, acute at apex, acute to attenuate at 
base, 1-5 cm long, 0.5-2 cm wide, strigose and scabrous 
below, bearing sparse, long, straight trichomes above, 
the margins bearing short trichomes. Flowers 6-parted, 
generally solitary in reduced interpetiolar cymes, the 
leaves on the inflorescence much reduced near apex; 
peduncles and pedicels short; hypanthium ± swollen 
on one side and weakly gibbous at base, to 7 mm long, 
prominently ribbed, with long trichomes on ribs, enclos- 
ing fruit at maturity; calyx lobes short, deltoid; petals 
spatulate, violet to reddish-violet or violet-purple, to 3 
mm long, borne on upper margin of hypanthium, spread- 
ing; stamens (11)12, unequal, attached about midway on 
hypanthium, included; anthers violet, minute, introrse; 
ovary thin-walled; style to 1 mm long; stigma broader 
than style. Fruits capsules, bursting at maturity under 



tension of the placenta, the placenta stout, reflexing and 
flinging seeds from the ovary; seeds 3-7, orbicular to 
elliptic, somewhat flattened, 1-2.5 mm long, with a nar- 
row margin. Croat 11991. 

Occasional, in the Lighthouse Clearing. Flowers from 
April to September. 

United States, Central America, and South America. 
In Panama, widespread and ecologically variable; known 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, Colon, Herrera, and Panama, from tropical dry 
forest in Code and Panama (Taboga Island), from pre- 
montane moist forest in the Canal Zone and Panama, 
from premontane wet forest in Chiriqui, Code, and 
Panama, and from lower montane wet forest and lower 
montane rain forest in Chiriqui. 

LAFOENSIA Vand. 

Lafoensia punicifolia DC, Mem. Soc. Phys. Geneve 
3(2):86,t. 1.1828 
Amarillo, Amarillo fruto, Amarillo de fruto, Amarillo papito, 
Pino amarillo 

Glabrous tree, usually 10-15(27) m tall; trunk to 1 m 
dbh; outer bark coarse, fissured, brown, thick; inner bark 
fine, thick, reddish, blending into lemon-yellow wood; 
sap lacking odor. Leaves deciduous; petioles 4-7 mm 
long; blades oblong-elliptic, acuminate, obtuse at base, 
3-9 cm long, 1-3 cm wide, the acumen often broad at 
apex, the lower surface with a small pore at apex of mid- 
rib. Flowers 12-16-parted, solitary but clustered at apex 
in leafy pseudoracemes; pedicels 2-3 cm long, stout; 
bracteoles 2, small, deciduous, at base of flower; hypan- 
thium campanulate, 2-4 cm long, nearly as wide, lobed 
ca one-third its length, the lobes acuminate; petals yellow 
or greenish-white, attached ca 5 mm below opening of 
hypanthium, obovate, 2.5-3 cm long; stamens many, 
long-exserted; filaments to 9 cm long, becoming reddish, 
united at base into a fleshy perigynous cup continuous 
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with the ovary; ovary turbinate, ca 1 cm long; style to 
10 cm long. Capsules woody, ellipsoid, 4.5-6.5 cm long, 
brown, pointed at apex; pericarp 3-5 mm thick; seeds 
numerous, oblong, 2-4 cm long, winged. Croat 7948. 

Common along the shore; occasional in the forest. 
Flowers from September to December. The fruits mature 
in the dry season (January to April). 

This genus was reported by Nevling in the Flora of 
Panama (1958) to have indehiscent fruits, but the fruits 
of L. punicifolia are irregularly dehiscent. After the exo- 
carp of the fruit falls free, the mass of winged seeds are 
exposed and blow away, usually a layer at a time. 

Scattered from Mexico to Bolivia. In Panama, reported 
by Holdridge (1970) from low to middle elevations in 
moist areas and by Tosi (1971) as a characteristic com- 
ponent of tropical moist forest; known from tropical 
moist forest on BCI and in Panama and Darien and from 
premontane moist forest in Panama. 

See Figs. 410 and 411. 

103. LECYTHIDACEAE 

Glabrous trees, occasionally buttressed. Leaves alternate, 
often clustered at ends of branches, petiolate; blades 
simple, entire or serrate; venation pinnate; stipules lack- 
ing. Corymbs or panicles subterminal, axillary or cauli- 
florous, bracteate; flowers large, bisexual, actinomorphic, 
occasionally fragrant; calyx generally 6-lobed, the fused 
portion forming a hypanthium (sometimes obscure in 
Gustavia); petals 4-12, equal or unequal; stamens many, 
in several series, often arising at the base from an andro- 
phore (occasionally only on one side of androphore in 
Couratari); anthers 2-celled, basifixed, dehiscing longi- 
tudinally; ovary inferior, 2-6-locular; placentation axile 
or pendulous; ovules 1 to several per locule, anatropous; 
style simple; stigma of several radidate slits. Fruits cir- 
cumscissilely dehiscent capsules or indehiscent and bac- 
cate with a leathery exocarp (1-seeded berries in Grias, 

KEY  TO   THE   SPECIES   OF   LECYTHIDACEAE 

Leaves less than 18 cm long; capsules woody, ± cylindrical pyxidia to 12 cm long   
 Couratari panamensis Standl. 

Leaves to 1 m or more long; fruits not as above, fleshy pyxidia or berries: 
Flowers small; petals 4(5), to 2 cm long; fruits ellipsoid, the seed 1    Grias fendleri Seem. 
Flowers large; petals 6-12, to 7 cm long; fruits subglobose, the seeds several: 

Flowers always cauline (borne below the leaves); fruits 7-10 cm wide  
 Gustavia superba (H.B.K.) Berg 

Flowers always or mostly subterminal (borne above the leaves): 
Leaf blades 73-100 cm long, 10-21 cm wide, with 45-54 pairs of lateral veins; flowers 

always subterminal; floral bracts 80-105 mm long, 30-35 mm wide; bracteoles 45-65 
mm long, 34-48 mm wide; calyx lobes ovate to oblong, 29-55 mm long, 24-55 mm 
wide; fruits with an orange endocarp   Gustavia grandibracteata Croat & Mori 

Leaf blades 30-72 cm long, 4.5-10 cm wide, with 22-31 pairs of lateral veins; flowers 
mostly subterminal, infrequently cauline; floral bracts 8-12 mm long, 5-7 mm wide; 
bracteoles 7-11 mm long, 5-8 mm wide; calyx lobes broadly triangular, 4 mm long, 
14 mm wide; fruits with a creamy white endocarp    Gustavia fosteri Mori 

Gustavia grandibracteata will probably be found on the island, although 
it has not been seen yet. It is common around swamps in the Canal Zone. 





1- to few-seeded pyxidia in Gustavia); seeds 1 to several 
per locule, sometimes winged (Couratari), lacking endo- 
sperm. 

Members of the family are distinguished by their 
unusual flowers with numerous petals, many stamens 
(sometimes on one side of the androphore and folded 
over), and an inferior ovary with a sessile, simple stigma. 

The flowers are best suited to bee pollination. (See the 
discussion under Gustavia superba.) They do not last 
more than 1 day whether they are pollinated or not 
(Prance, 1976). 

The fruits of Grias and Gustavia are dispersed by 
arboreal frugivores such as white-faced and howler mon- 
keys (Oppenheimer, 1968; Hladik & Hladik, 1969; Car- 
penter, 1934), though agoutis, spiny rats, and peccaries 
are important in transporting seeds (Enders, 1935; N. 
Smythe, pers. comm.). Generally the orange mesocarp is 
eaten, leaving the seeds unharmed —perhaps they are 
toxic, as Mori (1970) showed for those of Lecythis. Coura- 
tari panamensis has wind-dispersed seeds. 

Either 24 genera and about 450 species (Adams, 1972) 
or 15 genera and 325 species (Willis, 1966); mostly in 
wet tropical regions. 

COURATARI Aubl. 

Couratari panamensis Standl., Publ. Field Columbian 
Mus., Bot. Ser. 4:239. 1929 
Coco, Coco de mono, Coquito, Congolo, Carapelo 

Tree, to 40 m tall, to 75 cm or more dbh; buttresses 1-2 m 
high; outer bark reddish-brown, hard, moderately coarse, 
with weak vertical fissures; inner bark pale; wood reddish- 
brown, hard; stems minutely ferruginous-hirtellous, at 
least when young, angulate on drying. Petioles 5-15 mm 
long, glabrate; blades oblong to oblong-elliptic, acute to 
short-acuminate, obtuse to rounded at base, 5.5-18 cm 
long, 2-8(10) cm wide, hirtellous to glabrate on midrib 
and veins, the margins irregular. Panicles terminal, bear- 
ing few to many flowers; flowers with a faint, somewhat 
unpleasant aroma, precocious or occurring with new 
leaves, sometimes on a few leafless branches while other 
branches fully leaved; pedicels 1.5-2.5 cm long; calyx 
deeply 6-lobed, the lobes imbricate, ± ovate, obtuse; 
petals 6, lavender to rose, to ca 2.5 cm long, rounded at 
apex, often minutely fimbriate, of unequal widths, 2 
petals ± spatulate, usually broader, to 1.3 cm wide, 
the others narrowly oblong, to 8 mm wide; androphore 
produced into a prominent hood spirally involute then 
reversely revolute, the whole structure subglobular, 
slightly broader than high, to 1.7 cm wide, ± magenta 
and white, the basal part of the androphore shaped like 
a soap dish, whitish inside, magenta on margins; stamens 
mostly 13-18, arranged around the stigmatic orifice, 
ca 1 mm long; anthers rounded, flattened, about as long 
as filament; ovary 3-celled; stylar orifice ca 1.5 mm diam; 
stigma ± sessile, minutely 3-radiate. Capsules woody, 
narrowly cylindrical-campanulate pyxidia, slightly asym- 
metrical, brown, conspicuously lenticellate, 7-12 cm long, 
3-4 cm diam, pendent at maturity; cap and the strong 
central placenta falling free to allow dispersal of seeds 
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through orifice; seeds several per locule, prominently 
winged, thin, ca 7 cm long. Croat 8061, 16507. 

Rare; only a few individuals known on the island. 
Flowers from July through August, but an individual 
may flower only once every two years. Allen (1956) re- 
ported flowering in late September on the Osa Peninsula 
in Costa Rica. The fruits mature in February and March. 

Wind is probably important in dislodging the seeds 
from the dangling, pendent fruits. 

Costa Rica and Panama. In Panama, known princi- 
pally from tropical moist forest in the Canal Zone (At- 
lantic slope), Bocas del Toro, and Panama; known also 
from premontane wet forest in the Canal Zone (Pipe- 
line Road). Reported from tropical wet forest in Costa 
Rica (Holdridge et al, 1971). 

See Fig. 412. 

GRIAS L. 

Grias fendleri Seem., Bot. Voy. Herald 126. 1854 
Jaguey, Membrillo, Membrillo macho, Sapo 

Glabrous tree, to 7 (25) m tall; trunk smooth; wood hard; 
branches stout, thick. Leaves alternate, clustered at apices 
of branches, sessile; blades oblanceolate, acuminate at 
apex, gradually attenuate from above middle to a decur- 
rent subpetiolar base, to 1 m long, 25 (40) cm wide. Um- 
belliform clusters cauliflorus, on both trunk and branches 
below leaves, bearing few flowers; flowers sweetly aro- 
matic; hypanthium and calyx ca 8 mm long; calyx often 
splitting irregularly in age; petals 4 (5), ovate, white, to 
17 mm long, to 11 mm wide, sometimes unequal, the 
innermost reduced or more markedly concave than the 
others; stamens numerous, the outermost longer, to 9 mm 
long; filaments fleshy, often turned inward near apex, the 
thecae 2 per stamen, loosely attached; ovary bright red 
at apex; stigma sessile, consisting of (3)4 equidistant 
radial slits, apparently secreting a viscous fluid. Berries 
ellipsoid, indehiscent, becoming ribbed in age, to 5 cm 
long (only immature fruits seen); seed 1. Croat 13961. 

Known from a single area along the shore of Gigante 
Bay. Flowers asynchronously from February to May. 
Time of fruit maturity is uncertain. 

Costa Rica (Osa Peninsula) and Panama. In Panama, 
known from tropical moist forest in the Canal Zone 
(Atlantic slope), Bocas del Toro, and Chiriqui and from 
tropical wet forest in Colon. Tosi (1971) reported this 
genus to be characteristic of tropical wet forest in Pan- 
ama. Reported from premontane wet forest in Costa 
Rica (Holdridge et al, 1971). 

See Fig. 413. 

GUSTAVIA L. 

Gustavia fosteri Mori, Brittonia 30:340. 1978 

Small tree, to 4 m tall; leaf-bearing branches 5-8 mm 
diam, the internodes 4-21 cm long. Leaves in 1-5 clus- 
ters at apices of branches, 9-16 per cluster; petioles 0.5-5 
cm long, 3-5 mm thick at blade juncture; blades oblan- 
ceolate to narrowly oblanceolate, attenuate to acuminate 



Fig. 413. Grias fendleri 

Fig. 414. Gustavia superba 

Fig. 415. Gustavia superba 
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at apex, tapered from middle to an acute base, 30-72 cm 
long, 4.5-10 cm wide, glabrous, chartaceous, the margins 
serrate apically, entire basally; lateral veins in 22-31 
pairs, the intramarginal vein well developed. Inflores- 
cences sub terminal, infrequently cauline, with up to 13 
flowers; rachis 5-6.5 cm long, 9-12 mm wide at base; 
pedicels 6-7.5 cm long; basal bract 1, triangular to nar- 
rowly triangular, 8-12 mm long, 5-7 mm wide, the brac- 
teoles 2, ovate to narrowly ovate, cucullate, 7-11 mm 
long, 5—8 mm wide, inserted slightly above the middle; 
flowers 10-14 cm diam; calyx lobes 4, broadly triangular, 
4 mm long, 14 mm wide; petals 8, narrowly obovate to 
oblanceolate, 5.5-6.5 cm long, 2-2.5 cm wide, light pink 
throughout; androphore connate at base, light pink, 11-12 
mm high; outermost filaments white at the base, dark 
pink above, 18-19 mm long; anthers yellow, 2.5-3.5 
mm long; ovary puberulent, 5-locular, white-pubescent 
at apex; ovules 20-30 per locule; style conical, 3 mm 
long; stigma with 5 (6) lobes. Pyxidia globose, truncate 
at apex, 5 cm long, 5 cm wide, obscurely 4-costate, the 
calyx lobes persistent, the operculum nearly as wide as 
the fruit; funiculi white, 5 mm long, 4-5 mm wide; seeds 
several, cream-colored, irregularly 3-sided in cross sec- 
tion, 3-3.5 cm long, 2.2-2.4 cm diam, surrounded by a 
creamy white endocarp. Foster 2790 (holotype, MO; 
isotype, F). 

Apparently rare; collected once by R. Foster near the 
junction of Snyder-Molino and Wheeler trails. The 
species has been observed in flower in June and July, 
and with mature fruits in September and October. 

The closest relative of G. fosteri is G. angustifolia 
Benth. of the dry coastal forests of Ecuador. The 
principal difference between these two species is the 
glabrous lower leaf surface of G. fosteri, in contrast to 
the pubescent surface of G. angustifolia. 

The species is easily confused with the much more 
abundant G. superba, but is distinguished by having its 
leaves grouped in several verticils at the branch ends 
instead of scattered along the ends of the branches, by 
its mostly terminal instead of cauline inflorescences, by 
its calyx of four broadly triangular lobes (the calyx in 
G. superba is entire), and by its petals being light pink 
throughout instead of white with flushes of pink. Also 
the fruit has a white instead of orange mesocarp at 
maturity, and the leaves of G. fosteri tend to be smaller 
than leaves of G. superba. 

Known only from BCI. 

Gustavia superba (H.B.K.) Berg, Linnaea 27:444. 1856 
Membrillo, Membrillo hembra 

Trees, mostly 6-10(15) m tall; trunks usually less than 
20 cm dbh, branching infrequently; wood moderately 
hard. Leaves alternate, crowded at ends of stout branches; 
petioles very short or to 11 cm long on juveniles; blades 
elliptic-oblanceolate, abruptly acuminate, narrowly cune- 
ate and more or less decurrent onto petiole, mostly to 1 
m or more long and 25 cm wide, glabrous, coarsely 
toothed. Corymb short, beneath leaves; pedicels stout, 
to ca 8 cm long, minutely puberulent; flowers mostly to 

12 cm diam; hypanthium turbinate, to 2.5 cm wide; calyx 
obscure; petals 6-12, unequal, ± spatulate, oblong, to 7 
cm long and 3.5 cm wide, white to cream or spotted with 
lavender, especially on outside; stamens many, ca 4 cm 
long, fused one-third their length into a yellowish ring; 
filaments fleshy, arched inward, often tinged with laven- 
der above, constricted just below anther; stigma short- 
conical. Pyxidia depressed-globose, 7-10 cm broad, to 
ca 8 cm long, indehiscent, baccate, with a prominent 
raised ring at apex, green or pale yellow to orange at 
maturity with irregular brown lenticels and minute longi- 
tudinal ribs, often with a foul odor at maturity; seeds few, 
fleshy, irregularly shaped, to ca 6 cm long. Croat 5095, 
8812. 

Abundant in the forest, most abundant in the younger 
forest. Flowers from March to June (sometimes from 
January). The fruits mature from June to August, some- 
times from April and especially in July; they are eaten by 
white-faced monkeys as early as April (Hladik & Hladik, 
1969). 

At anthesis the flowers have a sweet aroma, but they 
become foul-smelling like the fruit in age. Euglossine- 
like bees have been observed making rapid and repeated 
visits to the flower. Either the bee enters the staminal 
tube or it ruffles rapidly through the stamens as if to shake 
pollen loose. Usually the bee enters the staminal tube 
and in every case entry was from the lower edge, which is 
V-shaped, owing to the inflexed stamens. The upper edge 
of the V-shaped opening through which the bee enters 
is directly over the stigma. Mori & Kallunki (1976) re- 
ported Gustavia superba to be self-compatible and ob- 
served the species being visited by various bees, including 
a species of Melipona (Apidae), various species of Trigona 
(Apidae), a species oiXylocopa (Xylocopidae), and a 
species of Halictidae. R. Foster (pers. comm.) suggests 
that bats may be more important in pollination of 
Gustavia and bees may be only incidental pollinators. 

The species is easily confused with G. grandibracteata 
Croat & Mori, which is to be expected on the island. The 
key for this family gives the distinguishing characteristics. 
Woodson and Schery in the Flora of Panama (1958a) 
reported the range of G. superba to be as far south as 
Ecuador; they were confusing the species with G. angus- 
tifolia Benth., which occurs there. 

Costa Rica to Colombia. In Panama, known from 
tropical moist forest in the Canal Zone (Atlantic slope), 
Panama, and Darien, from tropical dry forest in Panama 
(Taboga Island), from premontane moist forest in the 
Canal Zone and Panama, and from premontane wet 
forest in Code. 

See Figs. 414 and 415. 

104. RHIZOPHORACEAE 

Shrubs or trees. Leaves opposite, petiolate; blades simple, 
dentate; venation pinnate; stipules present, interpetiolar. 
Fascicles bracteate, upper-axillary; flowers bisexual, 
actinomorphic, mostly numerous; calyx campanulate, 
4- or 5-lobed, the lobes valvate; petals 4 or 5, free, white; 
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stamens many, united basally by the filaments, inserted 
on a disk; anthers 4-celled, introrse, dehiscing longitu- 
dinally; ovary superior, 3-locular, 3-carpellate; placenta- 
tion axile; ovules 2 per locule, pendulous, anatropous; 
style 1; stigma capitate. Fruits 3-valved, tardily dehiscent, 
septicidal capsules; seeds about 3, arillate, usually with 
endosperm. 

Only two genera occur in Panama. Rhizophora, a genus 
of mangroves, does not occur on BCI. Cassipourea is 
distinguished by its opposite leaves, its interpetiolar 
stipules, and its spatulate, laciniate petals. It is surely 
insect pollinated. Fruits are adapted for dispersal by 
birds. 

Sixteen genera and 120 or more species; tropics. 

CASSIPOUREA Aubl. 

Cassipourea elliptica (Sw.) Poir., Diet. Suppl. 
2:131.1811 
C. podantha Standl. 
Huesito, Limoncillo, Goat wood 

Shrub or tree, to 13(17) m tall; stems nearly glabrous, 
± roughened with lenticels. Stipules interpetiolar, 4-5 
mm long, caducous; petioles 3-10 mm long; blades ovate 
to elliptic, acute to acuminate at apex, cuneate at base, 
5-16 cm long, 2-6.5 cm wide, glabrous, often weakly 
toothed in apical half. Fascicles upper-axillary; flowers 
4- or 5-parted, usually numerous; pedicels 2-5 mm long, 
articulate beneath flower; calyx campanulate, valvate 
in bud, thick, to 5 mm long, glabrous outside, sericeous 
inside, exuding a yellowish sap when cut, persistent and 
reddish in fruit; petals white, spatulate, thin and laciniate, 
usually pilose, to ca 7 mm long; stamens 15-25, included, 
ca 7 mm long; filaments slender, often united at base; 
anthers to ca 1 mm long, 4-celled (owing to a partition in 
the thecae); ovary depressed-globose; style to 6.5 mm 
long, persistent in fruit; style and apex of ovary sericeous; 
stigma capitate. Capsules elliptic to obovoid, ca 1 cm 
long, yellowish at maturity, fleshy, glabrous except for 
few trichomes at apex, splitting into 3 parts to expose 
seeds; seeds 2(4), brown, covered with a white, much- 
folded aril. Croat 5371, 6132. 

Frequent along the shore on the north side of the 
island; uncommon in the young forest. Flowers and fruits 
throughout the year, especially from April to August. 
Allen (1956) reported the species to be common in man- 
grove swamps and to flower in May. Frankie, Baker, and 
Opler (1974) reported the species to be bimodal in its 
flowering, with some flowers during January and Febru- 
ary and some during July and August in Costa Rica; the 
fruits there mature from July to October. 

Allen (1956) reported the tree to be as tall as 30 m. 
The flowers have abundant pollen and seem well suited 
to pollination by pollen-collecting insects. 

Seeds are shiny and arillate and are probably bird 
dispersed. 

Guatemala to Panama; West Indies. In Panama, known 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, Panama, and Darien, from premontane wet forest 
in the Canal Zone and Panama, from tropical wet forest 
in Colon, Panama, and Darien, and from premontane 
rain forest in Darien (Cerro Pirre). 

105. COMBRETACEAE 

Trees, shrubs, or lianas, sometimes bearing spines. Leaves 
alternate or opposite, petiolate; blades simple, entire; 
venation pinnate; stipules lacking. Inflorescences spikes, 
panicles, or simple or paniculate racemes, axillary, brac- 
teate; flowers bisexual, actinomorphic or slightly zygo- 
morphic; calyx campanulate or cupulate, forming a 
hypanthium, 4- or 5-lobed; petals 4 or 5 or lacking (Ter- 
minalia), attached to the calyx; stamens 8-10, free, in 2 
series, inserted on the calyx tube; intrastaminal disk 
present; anthers 2-celled, versatile, dehiscing longi- 
tudinally; ovary very small and inconspicuous when 
immature, inferior, 1-locular, apparently 1-carpellate; 
placentation apical; ovules usually 2, sometimes 4-6, 
anatropous, all suspended from a single funiculus; style 
1, slender; stigma simple, capitate or undifferentiated. 
Fruits indehiscent pseudocarps, with 2-5 wings or ridges; 
seed single, lacking endosperm. 

Combretaceae are distinguished by the usually small, 
white, open flowers congested into spikes or racemes 
with exserted stamens (double the number of perianth 
lobes), by having all ovules suspended from the apex by 
a slender funiculus, and by the usually winged fruits. 

The flowers are mostly small, white, open, and bowl- 
or cup-shaped with stamens and style long and protrud- 
ing. They are usually very numerous and fit the brush- 
type pollination syndrome of van der Pijl (1966). Small 
amounts of easily accessible nectar have usually been 
observed. I have seen flowers of Combretum cacoucia and 
C. fruticosum visited by hummingbirds. 

The winged fruits of all species except Combretum 
cacoucia and C. laxum var. epiphyticum are wind dis- 
persed and generally good fliers. Combretum cacoucia and 
C. laxum var. epiphyticum have fruits that are very buoy- 
ant and no doubt chiefly water dispersed (Croat, 1974b). 

Eighteen genera and about 500 species; subtropics 
and tropics. 

KEY TO THE GENERA OF COMBRETACEAE 

Plants lianas; petals present; fruits 4- or 5-winged or -ridged, the wings or ridges all equal  
 Combretum 

Plants trees; petals lacking; fruits with 2 prominent wings and 1-3 shallow ridges or vestigial wings 
 Terminalia 
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KEY  TO   THE   SPECIES   OF   COMBRETUM 

Corolla red; upper hypanthium and calyx more than 12 mm long; fruits more than 3 cm long, with 
5 ridges C. cacoucia Exell 

Corolla white or yellowish; upper hypanthium and calyx less than 10 mm long; fruits less than 3 
cm long, with 4 ridges or 4 or 5 wings: 

Stamens more than 1 cm long; plants bearing minute, golden scales on underside of leaves and 
on hypanthia, calyces, and fruits   C. fruticosum (Loefl.) Stuntz 

Stamens less than 1 cm long; plants not golden-lepidote: 
Flowers 5-parted; fruits mostly less than 1.5 cm long, with 5 wings C. decandrum Jacq. 
Flowers 4-parted; fruits more than 1.5 cm long, with 4 wings or ridges: 

Fruits 4-angled or, if winged, the divisions less than halfway to center of fruit; plants flow- 
ering in March and April, with the fruits maturing in August and September; young 
stems, axes of inflorescences, and petioles densely ferruginous-tomentose; lower leaf 
surfaces conspicuously puberulent   C. laxum Jacq. var. epiphyticum (Pitt.) Croat 

Fruits 4-winged, divided nearly to center of fruit; plants flowering mostly in October and 
November, with the fruits maturing from January to March; young stems, axes of in- 
florescence, and petioles glabrous or puberulent, never densely ferruginous-tomentose; 
lower leaf surfaces glabrous    C. laxum Jacq. var. laxum 

COMBRETUM Loefl. 

Combretum cacoucia Exell in Sandw., Bull. Misc. 
Inform. 1931:469. 1931 

Liana; branchlets rufous-pilose. Leaves opposite; petioles 
5-10 mm long, articulate above base; blades broadly 
ovate to oblong-elliptic, mostly acuminate at apex, sub- 
cordate at base, 8-20 cm long, 4-8 cm wide, shiny when 
fresh, at most short-pilose on veins below, chartaceous. 
Racemes to 35 cm long; flowers bright red, slightly zygo- 
morphic, each subtended by a lanceolate, caducous bract 
to 15 mm long; pedicels ca 5 mm long; lower hypanthium 
(ovary) ca 5 mm long, the upper hypanthium campanu- 
late, to 2 cm long; pedicels, hypanthia, and calyx lobes 
densely ferruginous-tomentose; calyx lobes 5, triangular, 
to 5 mm long; petals 5, ovate to elliptic, to 1 cm long, 
mucronate, affixed at apex of hypanthium; stamens 10, 
attached at 2 different heights on calyx tube, 1.5-2.5 cm 
long; ovary topped by a strigose disk; style ca 3 cm long, 
barely exceeding stamens. Fruits narrowly ellipsoid, 
longitudinally 5-ridged, 5-6 cm long, dry. Wilson 116. 

Collected once on the island. Probably rare this far 
south of the Caribbean coast, the plant is much more 
common in regions near the Caribbean. Flowers in the 
dry season (January to May). Some mature fruits have 
been seen in April. 

Hummingbirds, no doubt the natural pollinator, have 
been observed visiting these slender, bright-red, tubular 
flowers with abundant nectar. 

Belize to Brazil. In Panama, principally near the Carib- 
bean coast; known from tropical moist forest in the Canal 
Zone, Bocas del Toro, Colon, and San Bias, from pre- 
montane wet forest in the Canal Zone and Colon, and 
from tropical wet forest in Colon. 

Combretum decandrum Jacq., Enum. Syst. PI. Ins. 
Carib. 19. 1760 

Liana; trunk to 12 cm diam near ground; outer bark 
coarse, flaky, thin; inner bark weakly and irregularly 

ringed; branches bearing stout, straight or recurved spines 
to 4.5 cm long (mostly less than 1.5 cm long on upper 
stems); juvenile stems slender, leafless, chlorophyllous, 
bearing slender spines becoming somewhat recurved in 
age. Leaves alternate or subopposite, deciduous; petioles 
5-15 mm long, articulate 1-5 mm above base, the lower 
part accrescent, persistent; blades narrowly ovate to 
oblong-elliptic, acuminate, rounded or subcordate and 
often inequilateral at base, 5-15 cm long, 3-7 cm wide, 
mostly pellucid-punctate, glabrous or pubescent on veins 
below, the axils usually with tufts of trichomes, the mid- 
rib commonly arched. Panicles large, terminal and upper- 
axillary, becoming axillary by new growth; flowers white, 
subsessile or short-pedicellate, 5-parted, actinomorphic, 
usually 6-7 mm wide; calyx and hypanthium together ca 
4 mm long, the upper hypanthium and calyx campanulate 
to cup-shaped, glabrous, the lower hypanthium glabrous 
or weakly pubescent with erect trichomes; calyx lobes 
triangular, ca 0.5 mm long; petals 5, obovate-elliptic, 
2-3 mm long, pubescent; stamens 10, exserted; filaments 
ca 4 mm long; disk present; style ca 4 mm long. Fruits 
ovoid to orbicular, 1-1.4 cm long, acute to rounded 
and weakly emarginate at apex, acute at base, broadly 
5-winged, glabrous, brown at maturity. Croat 5545, 
14818. 

Often seen as juvenile or adult leafless plants on the 
forest floor, but rarely encountered with leaves except 
high in the canopy or along the shore, where it is com- 
mon. Accrescent petiole bases serve the same function 
as spines, i.e., assisting in climbing by preventing the 
branches from slipping. Flowers from March to May, 
rarely later in the rainy season. The fruits mature from 
April to July. 

Fallen fruits of this species may be easily distinguished 
from those of C. laxum and C. fruticosum by being 
smaller and having five wings. 

Mexico to Colombia. In Panama, known from tropical 
moist forest in the Canal Zone and Los Santos and from 
premontane moist forest in Darien. 

See Figs. 416, 417, and fig. on p. 20. 
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Combretum fruticosum (Loefl.) Stuntz, U.S.D.A. 
Bur. PI. Industr. Invent. Seeds 31:86. 1914 
C. farinosum H.B.K. 
Chupachupa 

Liana; periderm of older stems sometimes peeling off as 
fibers; leaves, rachises, and calyces bearing somewhat 
sunken scales (especially lower leaf surfaces). Leaves 
opposite; petioles 7-10 mm long; blades ± elliptic, acu- 
minate and mostly falcate at apex, cuneate or rounded at 
base, 6-12 cm long, 2-6 cm wide, yellowish below owing 
to golden scales. Panicles terminal or upper-axillary; 
flowers 4-parted, actinomorphic, pellucid-punctate, 
yellowish-green or yellow, sessile or subsessile, densely 
arranged along branches, the branches 1-sided, spikelike, 
mostly 9-12 cm long; hypanthium (ovary and calyx 
tube together) ca 1 cm long, the upper part campanu- 
late, golden-scaly; calyx lobes short, acute, exceeding 
petals; petals minute, yellow; stamens 8, yellowish, 15-20 
mm long, subtended by the pilose, funnel-shaped disk; 
stamens and style folded in bud; anthers shedding some 
pollen in bud; style unfolding first, equaling or exceeding 
anthers after anthesis. Fruits more or less orbicular, 
rounded to emarginate at apex, obtuse to subcordate at 
base, generally 12-18 mm long, 13-25 mm wide, the 
wings 4, flexible, to 9 mm wide, reddish-brown to pur- 
plish, sparsely covered with dark brown scales. Croat 
7947, Hladik 39. 

Occasional, on the shore and in the canopy of the 
forest. Flowers principally from November to January. 
The fruits mature mostly from January to April. 

The flowers produce copious nectar and are frequented 
by hummingbirds, other small birds, and insects. Loose 
fallen fruits can be distinguished by being four-winged 
and conspicuously lepidote. 

Mexico to Argentina. In Panama, ecologically variable; 
known from tropical moist forest in the Canal Zone, 
Veraguas, Herrera, Panama, and Darien, from premon- 
tane dry forest in Panama, from tropical dry forest in 
Herrera, Code, and Panama, from premontane moist 
forest in the Canal Zone, Los Santos, and Panama, and 
from premontane wet forest in Veraguas and Panama. 

See Fig. 418. 

Combretum laxum Jacq. var. laxum, Enum. Syst. 
PL Ins. Carib. 19. 1760 

Liana. Leaves opposite or subopposite; petioles 2-7 mm 
long, ± glabrous; blades lanceolate to oblong-elliptic or 
ovate-elliptic, acuminate at apex, obtuse to rounded and 
inconspicuously subcordate at base (the sinus 1-2 mm 
deep), glabrous, often obscurely punctate, prominently 
arched along midrib, drying dark. Panicles terminal or 
upper-axillary; flowers sessile, actinomorphic, white or 
yellowish, very fragrant, 4-parted; lower hypanthium 
ovate-oblong, densely dark-strigose in basal two-thirds, 
sparsely so above, the upper hypanthium cup-shaped, ca 
1.5 mm long including lobes, sparsely strigose; calyx 
lobes broadly triangular; petals rounded, ca 1 mm wide, 
white, spreading, ± clawed at base; stamens 8, ca 4 mm 
long, exserted; style to 4 mm long. Fruits ovoid to sub- 
orbicular, emarginate at apex, cordate at base, 1.5-2 cm 
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long, 1.5-1.7 cm wide, yellowish-brown, winged, the 
wings 4, to 7 mm wide, the body of the fruit to 4 mm 
wide. Croat 8405, Foster 1327. 

Frequent in the forest and along the shore, usually high 
in the canopy. Flowers mostly in October and November, 
but the flowers sometimes persist until February. The 
fruits mature from January to March. 

Loose fallen fruits can be distinguished by having four 
wings and by being glabrous or at least not conspicuously 
lepidote as in C. fruticosum. 

Mexico to northern Argentina. In Panama, known 
from tropical moist forest in the Canal Zone, Panama, 
and Darien. 

See Fig. 419. 

Combretum laxum Jacq. var. epiphyticum (Pitt.) 
Croat, Phytologia 28:189. 1974 
C. epiphyticum Pitt. 

Shrub or low sprawling liana, usually to 8 m tall. Leaves 
opposite; petioles 2-7 mm long, densely ferruginous- 
tomentose; blades ovate-elliptic to oblong-elliptic to 
obovate, gradually to abruptly acuminate at apex, rounded 
at base and inconspicuously subcordate (the sinus 2-4 
mm deep), 6-16 cm long, 2.5-7 cm wide, the upper sur- 
face sparsely short-pilose throughout, the trichomes 
somewhat denser on midrib and deciduous in age except 
along midrib, the lower surface similarly pubescent but 
the trichomes denser, persisting in age; lateral veins in 
10-14 pairs, the secondary lateral veins usually con- 
tinuous between primary lateral veins. Panicles termi- 
nal or upper-axillary; inflorescence branches opposite 
or in whorls of 3, the lower ones subtended by small 
leaves, the upper ones by lanceolate, caducous bracts ca 
4 mm long; rachises, peduncles, and ovary very densely 
ferruginous-tomentose; flowers sessile, actinomorphic, 
closely aggregated, subtended by a subulate, caducous 
bracteole to 1.5 mm long; lower hypanthium ovoid, ca 
1 mm long, the upper hypanthium cup-shaped, 1.2-1.5 
mm long including the calyx lobes; calyx lobes 4, trian- 
gular; petals 4, broadly obovate, ca 1 mm diam, white, 
glabrous; stamens 8, ca 4 mm long, glabrous; anthers 
reddish-brown, broader than long, ca 0.5 mm broad; disk 
thin, dark brown, adnate to calyx, glabrous; style gla- 
brous, subulate. Fruits ovoid in outline, acute at apex, 
obtuse at base, 1.7-2.2 cm long, prominently ridged 
longitudinally, the ridges 4, sharp, winglike, extending 
less than halfway to center of fruit. Croat 5090. 

Apparently rare; known only from the shore of Pena 
Blanca Peninsula. Flowers in March and April. The 
fruits mature in August and September. 

The taxon was considered conspecific with C. laxum 
by Exell in the Flora of Panama (1958), but recent studies 
(Croat, 1974b) show this taxon to differ substantially from 
C. laxum, especially in phenology and fruit morphology 
(see key). 

Known only from Panama, from tropical moist forest 
in the Canal Zone (Atlantic slope) and from tropical wet 
forest in Veraguas (Bahia Honda). Apparently always 
associated with bodies of water. 

See Fig. 420. 
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Fig. 421. Terminalia amazonica 

Fig. 422. Terminalia amazonica 
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KEY  TO  THE  SPECIES   OF   TERMINALIA 

Stamens less than 4 mm long; wings of fruit less than 7 mm wide; leaves mostly subcoriaceous . .. 
 T. amazonica (J. F. Gmel.) Exell 

Stamens more than 4 mm long; wings of fruit more than 10 mm wide; leaves mostly membranous 
at maturity    j chiriquensis Pitt. 

TERMINALIA L. 

Terminalia amazonica (J. F. Gmel.) Exell in Pulle, Fl. 
Surinam 3:173. 1935 
T. hayesii Pitt. 
Amarillo, Amarillo real, Guayabo de montana, Nargusta 

Tree, to 35 m tall, often with sucker shoots; trunk but- 
tressed to 2 m high, to 1 m or more diam above buttresses; 
outer bark brown, soft, with shallow vertical fissures, 
flaking; inner bark reddish or tan, hard, ringed; branches 
sympodial; young parts rufous-pubescent. Leaves alter- 
nate, clustered at ends of branchlets; petioles rufous- 
pubescent; blades obovate, obtuse to abruptly acuminate 
at apex, cuneate at base, 6-9 cm long, 2-3.5 cm wide, 
mostly subcoriaceous, sparsely pubescent, becoming 
glabrate except for tufts of trichomes in axils below. 
Spikes slender, pubescent, axillary, 6-9 cm long; flowers 
5-parted, greenish-white; receptacle slender at base, 
broadened and shallowly cupular above; calyx lobes 
deltoid; petals lacking; disk densely pilose; stamens 10, 
exserted, to 3.5 mm long; style usually shorter than sta- 
mens; stigma simple. Fruits winged, the wings 2, to 5 
mm long and 7 mm wide, green turning brown. Croat 
5606, 7858. 

Common tree in the forest, sometimes in water at the 
edge of the lake; seedlings have been seen in marshes. 
Flowers and fruits from February to May (sometimes to 
July). Trees are leafless for a short time, with the flowers 
appearing before and during the onset of new leaf growth. 

Pennington and Sarukhan (1968) reported this species 
to be 75 m tall and 3 m dbh in southern Mexico. 

Mexico to Guyana, Brazil, and Peru; Trinidad. In 
Panama, a characteristic component of tropical moist 
forest (Tosi, 1971); known from tropical moist forest in 
the Canal Zone, Bocas del Toro, Colon, Panama, and 
Darien, from premontane moist forest in the Canal Zone, 
from premontane wet forest in Panama, and from trop- 
ical wet forest in Colon. 

See Figs. 421 and 422. 

Terminalia chiriquensis Pitt., Contr. U.S. Natl. Herb. 
18:238. 1917 
Guayabo de monte 

Tree, to 35 m tall; trunk to 90 cm dbh; buttresses many, 
to 1.5 m high, occasionally with many protruding knots; 
outer bark loose, falling away from trunk in large pieces; 
inner bark at first pale lemon-yellow, soon becoming tan; 
stems rufous-pubescent when young, soon glabrous and 
fissured. Leaves alternate; petioles 3-10 mm long; blades 
± narrowly elliptic, acuminate, acute and sometimes 
falcate and inequilateral at base, mostly 5-15 cm long, 
3-6 cm wide, mostly membranous, glabrous, minutely 

and densely pellucid-punctate, arched along the midrib; 
reticulate veins prominent. Inflorescences terminal, to 
15 cm long; flowers yellowish-green, sessile; upper recep- 
tacle cup-shaped, ca 2.5 mm long; calyx lobes triangular, 
reflexed, ca 1 mm long, pubescent outside, lanate inside; 
petals lacking; stamens 8, exserted, to 7 mm long. Fruits 
broadly 2-winged, with a single medial ridge on one side, 
to 2.5 cm long and 3.8 cm wide, emarginate at apex with 
the tissue sharply twisted to one side. Croat 13922. 

Uncommon, in the forest. Flowers mostly in the early 
dry season, especially in January. The fruits mature 
quickly and are dispersed mostly by the beginning of the 
rainy season. Leaves drop in June. 

Possibly more than one species exists. R. Foster (pers. 
comm.) has detected striking differences in fruits from 
different plants of this species. In one type the seeds are 
about half as long as broad, with the medial ridge straight. 
In the other type, the seed is 1.5 times as long as broad, 
with the medial groove twisted into a weak S from one 
end to the other. No intermediate forms have been seen 
and nothing is known of the significance of the differ- 
ences. According to the label on Skutch 3990 (Costa 
Rica), the flowers are protogynous. The typical T. chiri- 
quensis has a smooth white trunk. 

Allen (1956) reported this species as T. lucens Hoffm., 
but that species was published as T. lucens Hoffm. ex 
Mart, and is from Brazil. 

Mexico to Panama. In Panama, known from tropical 
moist forest in the Canal Zone, Bocas del Toro, Chiri- 
qui, and Los Santos. 

106. MYRTACEAE 

Trees or occasionally shrubs; most parts punctate. Leaves 
sometimes aromatic, opposite, petiolate; blades simple, 
entire to undulate; venation pinnate; stipules lacking. 
Flowers sometimes solitary but mostly in terminal or 
axillary, cymose spikes or racemes, sometimes panicles, 
the flowers mostly sweetly aromatic, bisexual, actino- 
morphic, subtended by a pair of bracteoles; calyx 4- or 
5-parted; petals 4 or 5, imbricate, mostly white; stamens 
many; anthers 2-celled, introrse, dorsifixed, dehiscing 
longitudinally; ovary inferior, 1-locular, 3-carpellate; 
placentation parietal; ovules 2 to many per placenta; style 
and stigma 1. Fruits berries; seeds usually 1, sometimes 
many {Calycolpus, Psidium), with little or no endosperm. 

Members of the family are easily distinguished by the 
opposite, glandular-punctate leaves, the usually small 
flowers with many stamens and caducous petals, and the 
persistent glandular sepals at the apex of the fruit. 

The flowers are of the brush type, with many exserted 
stamens, an exserted style, and nectar. In Costa Rica 



io6. MYRTACEAE/EUGENIA     655 

KEY  TO  THE   TAXA   OF   MYRTACEAE 

Ovules numerous; seeds many: 
Buds open; calyx lobes distinct and equal after anthesis; berries less than 1.5 cm diam  
 Calycolpus warscewiczianus Berg 

Buds closed; sepals not reflexed until anthesis, often rupturing from bud irregularly and un- 
equally; berries more than 2 cm diam   Psidium 

Ovules few; seeds 1 or 2: 
Flowers 5-parted (petals 5, the calyx 2-5-lobed in Psidium anglohondurense): 

Seed 1; calyx regularly 5-lobed Myrcia 
Seeds usually 2; calyx irregularly 2-5-lobed Psidium anglohondurense (Lund.) McVaugh 

Flowers 4-parted: 
Flowers large, the calyx more than 1 cm diam, the sepals usually more than 7 mm long, the 

petals 1-2 cm long  Syzygium jambos (L.) Alston 
Flowers small, the calyx less than 1 cm diam, the sepals less than 7 mm long, the petals usu- 

ally less than 7 mm long (to 12 mm in E. uniflora) Eugenia 

Eugenia oerstedeana attracts the bees Anlacoscelis (Antho- 
phoridae) and Trigona (Heithaus, 1973). 

The fruits are endozoochorous. Those of Myrcia, Caly- 
colpus, and most species of Eugenia are small, colorful, 
and fleshy, suggesting bird dispersal. Ridley (1930) re- 
ported that Eugenia is dispersed principally by birds, 
fruit bats, and monkeys. Several species of Eugenia on 
BCI are eaten by arboreal frugivores, especially E. colo- 
radensis and E. nesiotica. Bats take the fruits of E. nesio- 
tica (Wilson, 1971), Psidium guajava (Goodwin & Green- 
hall, 1961), and Syzygium jambos. Oppenheimer (1968) 
reported that white-faced monkeys usually remove only 
the pulp of Eugenia nesiotica and spit the seed out. Psi- 
dium species and Syzygium jambos are probably taken by 
larger animals also. Psidium guajava is reportedly eaten 
by spider monkeys (Hladik & Hladik, 1969) and by coatis 
(Kaufmann, 1962). 

About 60 genera and nearly 3,000 species; chiefly in 
the tropics of the Southern Hemisphere. 

CALYCOLPUS Berg 

Calycolpus warscewiczianus Berg, Linnaea 
27:382. 1856 
Guayabillo 

Glabrous tree, to 7 m tall. Petioles 2-3 mm long; blades 
ovate to oblong-elliptic, acuminate, obtuse to rounded at 
base, mostly 4-9 cm long, 1.5-3 cm wide, pellucid- 
punctate. Flowers usually solitary (to 3) in axils, some- 
times pseudoterminal and in clusters of 5 or fewer, 

sweetly aromatic, 5-parted, to 4 cm diam; pedicels 1-5 
cm long, with a pair of minute, caducous bracteoles below 
calyx; calyx lobed almost to base, the lobes oblong, to 1 
cm long, with a faint midrib, persisting in fruit; petals 
obovate-oblong, ca 1.5 cm long, white or white tinged 
with pink (especially on outside), spreading at anthesis; 
stamens many; style simple; ovules numerous. Berries 
subglobose, ca 1 cm long; seeds many, ca 3 mm long, tan. 
Croat 7682. 

Occasional, along the shore. Flowers and fruits prin- 
cipally during the dry season (December to April), but 
also during the rainy season. 

Wilson (1971) reported that the fruits are eaten by the 
bat Micronycteris hirsuta. 

Costa Rica and Panama. In Panama, most commonly 
from tropical moist forest in the Canal Zone, Panama, 
and Code, but known also from premontane dry forest 
in Code (Penonome) and from premontane wet forest in 
Panama (Cerro Campana). 

See Fig. 423. 

EUGENIA L. 

Eugenia coloradensis Standl., Trop. Woods 
52:27. 1937 
E. melanosticta Standl. 
Guayabito de monte 

Tree, to 15 m tall, glabrous except for sparse pubescence 
on midrib of leaves above and all over young leaves. 
Petioles 5-10 mm long; blades mostly oblong-elliptic, 

KEY  TO  THE  SPECIES  OF  EUGENIA 

Flowers precocious; fruits 1.5-3 cm wide, smooth; youngest stems, petioles, and midribs and mar- 
gins of blades sometimes with ± erect, reddish-brown trichomes, otherwise essentially gla- 
brous; inflorescences fasciculate  E. nesiotica Standl. 

Flowers not precocious; fruits usually less than 1.5 cm wide (sometimes larger in E. uniflora but 
8-ribbed); pubescence not as above; inflorescences fasciculate or branched: 

• Flowers not fasciculate: 
Leaves less than 4 cm wide; flowers small, the sepals less than 1.5 mm long, the calyx less 

than 4 mm broad at anthesis; fruits less than 1 cm long E. oerstedeana Berg 
Leaves mostly more than 4 cm wide; flowers larger, the sepals to 2.5 mm long, the calyx more 

than 6 mm broad; fruits more than 1 cm long E. coloradensis Standl. 
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• Flowers fasciculate or peduncles very short: 
Pedicels more than 1 cm long in flower; leaves glabrous in age, ovate, less than 6 cm long 

(more than half as broad); fruits ribbed, sometimes more than 2.5 cm diam; plants rare 
or absent E. uniflora L. 

Pedicels less than 1 cm long in flower; leaves usually pubescent at least below, not broadly 
ovate; fruits not ribbed, less than 1 cm diam: 

Leaves appressed-pubescent on both surfaces; fruits ca 8 mm diam at maturity   
  E. galalonensis (Griseb.) Krug & Urban 

Leaves not appressed-pubescent; fruits less than 8 mm diam: 
Leaf blades less than 6 cm long, usually glabrous above except on midrib  
 E. principium McVaugh 

Leaf blades more than 6 cm long, both surfaces covered with ferruginous soft pubescence 
 E. venezuelensis Berg 

acute to bluntly acuminate, rounded to obtuse at base, 
6-13(17) cm long, 2.5-6(7.5) cm wide, pellucid-punctate. 
Racemes axillary or terminal, of few flowers, to 7 cm long, 
sometimes gathered into a panicle at apex of branches; 
pedicels 5-10 mm long; flowers pellucid-punctate, 
4-parted; sepals unequal, suborbicular or longer than 
broad, to 2.5 mm long, persistent and somewhat accres- 
cent in fruit; petals oblong to obovate, 5-7 mm long, 
white, concave, ciliate; stamens numerous, the innermost 
much shorter than style, gradually increasing in length 
outwardly, the outermost as long as style; style ca 5 mm 
long; stigma simple. Berries ovoid-globose, to 2.5 cm 
long and 1.5 cm wide, violet-purple to dark violet at 
maturity; seed 1. Croat 15001, Foster 1185. 

Infrequent, in the forest and along the shore. Some 
flowers were seen in bud in June. The fruits have been 
seen mostly from July to October. 

Costa Rica and Panama. In Panama, known only from 
tropical moist forest in the Canal Zone and Darien. 

Eugenia galalonensis (Griseb.) Krug & Urban, Bot. 
Jahrb. Syst. 19:641. 1895 

Tree, to 6(15) m tall; young stems, petioles, and leaves 
minutely appressed-pubescent to glabrate in age. Petioles 
4-7(10) mm long; blades ± elliptic, bluntly to narrowly 
acuminate, mostly acute at base, 5.5-10 cm long, 3-4.5 
cm wide, pellucid-punctate; reticulate veins obscure. 
Racemes 2 or 3, superposed, axillary, less than 1.5 cm 
long; pedicels 2-7 mm long; bracts ovate-triangular, less 
than 1 mm long; bracteoles broadly ovate, connate, form- 
ing an involucre to 1.5 mm wide and 0.5 mm high; flow- 
ers 4-parted, the buds 2.5-3.5 mm long; hypanthium 
campanulate, ca 1 mm long, appressed-pubescent; calyx 
lobes rounded, in unequal pairs; petals greenish-white; 
stamens ca 50, to 5 mm long; disk pubescent around base 
of style; style 5-6.5 mm long; ovary bilocular; ovules 
8-10 per locule; stigma simple. Fruits globose, 6-8 mm 
diam, glabrate, green turning yellow then red and finally 
maroon at maturity; seed 1, globose, 4-5 mm diam, black. 
Croat 8280. 

Seen once on the shore near Drayton House, but no 
flowers have been seen on the island. In Central America 
flowers from December to May; BCI plants probably 
flower in December and January. Full-sized fruits have 
been seen on BCI in February. 

The flower description given here is based on the 
Flora of Guatemala (McVaugh, 1963), where the fruits 
are described as obovoid or short-ellipsoid. 

Guatemala to Colombia (Santa Marta). In Panama, 
known only from tropical moist forest on BCI. 

Eugenia nesiotica Standl., Field Mus. Nat. Hist., 
Bot. Ser. 17:203. 1937 
Guayabillo 

Tree, 10-15 m tall; bark flaking; young stems, peti- 
oles, and midribs and margins of leaves short-rufous- 
pubescent, glabrate in age. Leaves deciduous; petioles 
2-6 mm long; blades ovate to elliptic, bluntly acumi- 
nate, obtuse to acute at base, 4-5 cm long, 1-2 cm wide, 
pellucid-punctate; reticulate veins prominulous. Fas- 
cicles axillary; pedicels slender, 1-2 cm long, short- 
pubescent; flowers precocious, 4-parted; sepals ovate, 
2-3 mm long, reflexed at anthesis, puberulent, often 
persisting in fruit; petals orbicular, 3-5 mm long, white, 
glabrous or ciliate; stamens many; style to 5 mm long; 
stigma simple. Berries globose, 1.5-3 cm diam, red at 
maturity; exocarp thin, punctate; mesocarp thick, fleshy, 
sweet; seed 1, round, 6-10 mm diam. Croat 10314, Foster 
776. 

Frequent in the forest, especially in the young forest. 
Flowers in the late dry or early rainy seasons after the 
leaves fall. The fruits mature mostly in late May and 
June (sometimes in July). Leaves grow in again after 
flowering. 

The species is distinguished from other species of 
Eugenia on the island by its prominulous reticulate veins. 
Starry 109, cited by Standley (1933) as Eugenia sp., is 
this species. 

Wilson (1971) reported that fruits are eaten by the bat 
Micronycteris hirsuta. 

Known only from Panama, from tropical moist and 
premontane moist forests in the Canal Zone. 

See Fig. 424. 

Eugenia oerstedeana Berg, Linnaea 27:285. 1856 
Sequarra 

Tree, mostly 8-15 m tall, to 20 cm dbh; bark smooth, 
light brown, soft; youngest stems brown, inconspicuously 
puberulent. Petioles 3-5 mm long; blades ± elliptic, 
long-acuminate, acute or obtuse at base, 4-8 cm long, 
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2-3.5 cm wide, glabrous except for puberulent midrib 
above, pellucid-punctate, the margins slightly undulate. 
Racemes axillary, of few flowers; inflorescence branches 
minutely puberulent; pedicels mostly 5-12 mm long; 
flowers white, 4-parted; sepals and petals glandular- 
dotted; sepals ovate, 1-1.5 mm long, persisting in fruit, 
reflexed at anthesis; petals white, broadly ovate, 2-3 mm 
long; stamens many; style simple. Berries globose to 
ellipsoid, to 9 mm long, bright red at maturity; seed 1, 
± reniform, 4-5 mm long. Croat 7486, 7761. 

Occasional, in the forest. Flowers in January and 
February. The fruits probably mature in February and 
March. At least some plants lose all their leaves in mid- 
February, with the new leaves growing in again soon. 

Mexico, Costa Rica, and Panama. In Panama, known 
from tropical moist forest in the Canal Zone, Chiriqui, 
Panama, and Darien. 

Eugenia principium McVaugh, Fieldiana, Bot. 
29:451. 1963 

Shrub or small tree, to 3 m tall; young stems, petioles, 
midribs, pedicels, and hypanthia bearing dense, short, 
erect trichomes. Petioles 1-2 mm long; blades ovate or 
elliptic, bluntly acuminate, mostly obtuse at base, 3.5-6 
cm long, 1.5-2.5 cm wide, pellucid-punctate, ± thick, 
the margins revolute and ciliate. Racemes or umbels 
abbreviated, nearly glabrous; pedicels slender, to 1 cm 
long, bearing 2 bracts beneath the hypanthium; flowers 
4-parted; sepals ovate, ca 2 mm long, spreading at anthe- 
sis, glandular-dotted, persisting in fruit; petals obovate, 
ca 5 mm long, pellucid-dotted, ciliate; stamens numerous, 
ca 5 mm long; style simple. Berries globose, 4-5 mm 
diam, at first green, turning orange and finally black, 
glandular-dotted; seed 1, globose, ca 4 mm diam. Croat 
5457. 

Rare, seen only on the shore north of the Front #8 
Lighthouse Clearing. Seasonal behavior not determined. 

Mexico and Panama, probably elsewhere in Central 
America. In Panama, known from tropical moist forest 
in the Canal Zone (Atlantic slope), Panama, and Darien. 

Eugenia uniflora L., Sp. PL 470. 1753 
Surinam cherry 

Shrub or small tree, to 10 m tall; stems glabrate in age. 
Petioles ca 2 mm long; blades ovate, short-acuminate, 
rounded to subcordate at base, 2-6 cm long, 1.5-3 
cm wide, glabrous in age, pellucid-punctate. Flowers 
4-parted, solitary or in fascicles, axillary; pedicels slender, 
to 2 cm long; sepals ovate, to 4 mm long, ciliate; petals 
white, obovate, to 12 mm long; stamens many; style 1. 

Berries depressed-globose, to 3 cm diam, ribbed, red at 
maturity; seed 1. Shattuck 71. 

Collected once, possibly from a cultivated plant, since 
the species is reportedly cultivated and has not been seen 
in recent years on the island. Seasonal behavior not 
determined. 

Native to tropical America; cultivated throughout the 
tropics and subtropics. In Panama, known only from this 
collection. 

Eugenia venezuelensis Berg, Linnaea 27:188. 1854 
E. origanoides Berg; E. banghamii Standl. 

Shrub or small tree, to 6 m tall; stems densely spreading- 
pubescent, less so in age. Petioles stout, ca 3 mm long, 
densely pubescent; blades ± elliptic, acuminate, obtuse 
to rounded at base, 4-12 cm long, 1.5-4.5 cm wide, 
pellucid-punctate, the surfaces sparsely pubescent, the 
midrib densely so, the margins revolute and ciliate. 
Glomerules dense, axillary, among leaves or at defoliated 
nodes, less than 1 cm long, densely pubescent; pedicels 
obsolete or nearly so; flowers 4-parted; sepals ovate, 
1-2 mm long, spreading at anthesis, ciliate, with ± incon- 
spicuous glandular dots, persisting in fruit; petals white, 
obovate, 3-4 mm long, glabrous; anthers many, loug- 
exserted; style long-exserted, more than 1 cm long. Ber- 
ries globose, 4-7 mm diam, at first green turning red and 
finally black at maturity, glabrous, glandular-dotted; 
seed 1, globose, 4-5 mm diam. Croat 5556, 6131. 

Occasional, along the shore. Flowers mostly from 
February to August. The fruits develop in about 1 month. 

Mexico to Colombia and Venezuela. In Panama, 
known from tropical moist forest in the Canal Zone, 
San Bias, Code, Panama, and Darien, from premontane 
dry forest in Code (near Penonome), and from premon- 
tane wet forest in Panama (Cerro Azul). 

MYRCIA DC. ex Guillem. 

Myrcia fosteri Croat, Ann. Missouri Bot. Gard. 
61:886. 1974 

Slender tree, 3-8 m tall; trunk to ca 7 cm dbh. Petioles 
2-6 mm long, bearing sparse to dense, ± appressed 
pubescence of short brownish trichomes; blades lanceo- 
late to elliptic, abruptly caudate-acuminate, acute or 
rarely obtuse at base, 3-8 (10) cm long, 1-3 (3.5) cm 
wide, inconspicuously pubescent all over, more densely 
so on midrib above and below, glabrous above in age 
except on midrib, pellucid-punctate, thin, the acumen 
often as much as one-fourth the length of the blade, the 
margins entire, ± revolute especially near base; second- 

KEY TO  THE  SPECIES  OF  MYRCIA 

Largest leaf blades less than 10 cm long and 3.5 cm wide; flower buds 1.5-2 mm long; fruits glo- 
bose to depressed-globose, less than 5 mm long M. fosteri Croat 

Largest leaf blades more than 10 cm long and 3.5 cm wide; flower buds 2-3 mm long; fruits ellip- 
soid to obovoid, to 1 cm long M. gatunensis Standl. 
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ary veins not prominulous below when dry. Racemes or 
panicles axillary, 1-2.5 cm long; pedicels 1—1.5 mm long; 
flowers 5-parted; calyx to ca 2.5 mm wide, the lobes 
short-triangular to rounded; axes of inflorescences, pedi- 
cels, and hypanthia bearing dense, erect to more com- 
monly appressed pubescence; petals orbicular, ca 1.7 mm 
long, pellucid-punctate, white, soon falling; stamens 
numerous, to 3.5 mm long; ovary and basal half of style 
short-villous, together to 5.5 mm long; style simple. 
Berries globose to depressed-globose, to ca 5 mm long, 
6-8 mm diam, green turning blue-gray and finally blue- 
black at maturity; seed 1, ± globose, ca 4 mm diam, 
smooth, the seed coat thin, brown. Croat 15147(type), 
Foster 2371. 

Occasional in the younger forest; locally abundant 
along Miller Trail 100-300 and at Wheeler Trail 700. 
Flowers in late June and in July. The fruits mature in 
September and October. 

Known only from Panama, from tropical moist forest 
on BCI and in Darien (Tyson et al. 4756, Stem et al. 719). 

Myrcia gatunensis Standl., Publ. Field Columbian 
Mus., Bot. Ser. 4:154. 1929 
Pimiento 

Tree, 3-12 m tall; stems and inflorescences minutely 
pubescent. Petioles 2—6 mm long, bearing sparse to dense, 
appressed to erect pubescence; blades lanceolate-oblong 
or elliptical, gradually acuminate, acute to obtuse or 
rarely rounded at base, 5-16 cm long, 1.5-5 cm wide, 
glabrous and ± shiny above except on midrib, glabrous 
to inconspicuously puberulent below, usually glabrous in 
age, pellucid-punctate, usually moderately thick, the 
acumen usually less than one-sixth the length of the 
blade, the margins entire, weakly revolute; veins of lower 
surface ± prominulous when dried. Panicles axillary 
or terminal, 1.5-9 cm long; pedicels to ca 2 cm long; 
flowers 5-parted; receptacle produced into a densely 
silvery-puberulent, button-shaped structure above ca- 
lyx; calyx to 4 mm wide, the lobes ca 1.5 mm long, ± 
rounded, pellucid-punctate; pedicel and calyx densely 
pubescent with short silvery trichomes, those of the 
calyx very dense and mostly appressed; petals orbicular, 
1.5-2 mm long, white, pellucid-punctate, soon falling; 
stamens numerous; style pubescent in basal half. Berries 
ellipsoid to obovoid, prominently pellucid-punctate, to 
ca 1 cm long and 8 mm wide, usually considerably longer 
than broad, green becoming greenish-yellow and finally 

blue-black at maturity; seed 1. Croat 6133, Foster 1120. 
Frequent along the shore on the eastern side of the 

island, apparently preferring forest edges near water. 
Flowering principally from June to August. Flowering 
collections believed to be this species were made in Bocas 
del Toro in February. The fruits mature mostly in Au- 
gust and September, sometimes as early as June. 

There is considerable doubt that M. gatunensis Standl. 
is the oldest name for this taxon. Material of what I 
believe to be the same species has been identified by 
McVaugh and others as M. fallax (L. C. Rich.) DC. 
and M. splendens (Sw.) DC. In calculating the range for 
M. gatunensis I have limited myself to material that I 
am confident is the same species as the BCI material. 
The species is probably more wide-ranging, however, 
and it is certainly not restricted to BCI as is indicated in 
the Flora of Panama (Amshoff, 1958). 

Known only from Panama, but probably ranging into 
Costa Rica and Colombia. In Panama, known from trop- 
ical moist forest in the Canal Zone, Bocas del Toro, and 
Darien and from tropical wet forest in Colon (Salud). 

PSIDIUM L. 

Psidium anglohondurense (Lund.) McVaugh, 
Wrightia2(3):123. 1961 
Eugenia schippii Standl. 

Glabrous tree, 10-20 m tall, to 40 cm dbh; stems terete, 
grayish, the nodes somewhat to conspicuously swollen, 
the branching mostly dichotomous. Petioles 1-5 mm long, 
± terete or flattened on upper surface, sometimes rough- 
ened; blades oblong-elliptic, gradually long-acuminate 
(the acumen sometimes downturned), broadly to narrowly 
acute to very weakly attenuate at base, 7-16 (20) cm long, 
2-5 cm wide, markedly bicolorous, both surfaces dull, 
the upper surface with sunken midrib, the lower surface 
and midrib prominently punctate, the margins weakly 
revolute; lateral veins 2-6 mm apart, obscure, with a 
collecting vein 2-3 mm from margin, the reticulate veins 
very obscure; new flush of leaves ± maroon. Flowers few 
to several at leafless, swollen nodes; pedicels 2-5 mm 
long, the bracts solitary or paired, borne apically, ± 
round or ovate to ± acute, pellucid-punctate, ciliate, 
usually closely appressed to the hypanthium; flower buds 
globose to obovoid, ca 7 mm long; calyx completely 
closed in bud, splitting ± irregularly, 2-5-lobed, the 
lobes rounded to acute at apex, 3-3.5 mm long, persisting 

KEY  TO   THE   SPECIES   OF   PSIDIUM 

Plants decidedly pubescent on most parts; lateral veins of leaves in 12 pairs or more and promi- 
nently raised; plants cultivated at the Laboratory Clearing P. guajava L. 

Plants ± glabrous; lateral veins of leaves in 8 pairs or fewer or not at all raised; plants of the forest: 
Twigs 4-sided; fruits usually more than 3.5 cm diam; seeds many; blades with the lateral veins 

in 8 pairs or fewer, prominulous   P. friedrichsthalianum (Berg) Niedenzu 
Twigs terete; fruits usually less than 3.5 cm diam; seeds 2; blades with the lateral veins in 12 

pairs or more, obscure P. anglohondurense (Lund.) McVaugh 



Fig. 425. Psidium 
frkdrkhsthalianum 

Fig. 426. Syzygium jambos 
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in fruit; petals 5, ± rounded, concave, inconspicuously 
ciliate, white, ca 5 mm long; stamens numerous; stamens 
and style ± equaling petals; style glabrous, narrowly 
tapered to apex; ovules numerous, flattened and reniform, 
less than 1 mm diam. Berries globose to depressed- 
globose, 2-3.5 cm diam, green tinged with red (probably 
also becoming completely red) when mature; seeds usu- 
ally 2, horseshoe-shaped, ca 2 cm long and 3 mm wide. 
Croat 16213. 

Apparently rare, in the old forest; known from the 
vicinity of Zetek Trail 300-400, where seedlings are 
common. Mature fruits have been seen on BCI in July. 
Both flowers and immature fruits are seen elsewhere in 
Panama in August. In Belize the flowers are seen in May 
and mature fruits in August and November. Owing to 
its unusual C-shaped embryo, which lacks a hard bony 
testa, it is possible that the species does not even belong 
in the genus Psidium (R. McVaugh, pers. comm.). Pan- 
amanian material differs from that of plants from Belize 
in having shorter pedicels and calyx lobes that are essen- 
tially glabrous inside rather than strongly pubescent. 

Fruits on Lao & Holdridge 194 (Saliid, Colon Province) 
were heavily infested with gall-forming insects, which 
caused the fruits to be somewhat lobed. 

Guatemala, Belize, and Panama. In Panama, known 
from tropical moist forest on BCI and from tropical 
wet forest in Colon (Saliid). 

Psidium friedrichsthalianum (Berg) Niedenzu in 
Engler & Prantl, Nat. Pfl. 3(7):69. 1893 
Guayabo de agua, Wild guavo 

Small tree, nearly glabrous, to 9(12) m tall; bark thin, 
reddish-brown, peeling in thin strips (similar to P. gua- 
java); wood hard, fine-grained; branchlets with 4 thin 
narrow ribs, appearing square; young stems and petioles 
sometimes bearing fine, sparse pubescence. Leaves oppo- 
site or nearly so; petioles 3-6 mm long; blades oblong or 
elliptic, acuminate, obtuse to rounded at base, 4-12 cm 
long, 2.5-5 cm wide; major lateral veins in ca 8 pairs, 
faint above and prominulous below. Cymes axillary, of 
1-3 flowers; peduncles 1-2.5 cm long; calyx closed and 
globose in bud with a short apiculum, 2- or 3-lobed when 
open, sometimes persisting in fruit, stiff, concave inside, 
ca 1 cm long; petals 5, orbicular, 1-1.5 cm long, white; 
stamens numerous; anthers oblong, dorsifixed, dehiscing 
longitudinally; ovary glabrous; stigma peltate. Berries 
± globose, 3-6 cm diam, green to yellowish at maturity, 
white inside, with a tart, acidlike taste; seeds many, irreg- 
ularly obovoid or reniform, 6-8 mm long, tan. Croat 
16584. 

Apparently uncommon as an adult, known only from 
the forest near Wheeler Trail 1300; seedlings common in 
some areas of the forest above the escarpment south of 
the Big Trees on Armour Trail. Probably flowering and 
fruiting all year. 

Mexico to Panama. In Panama, known from tropical 
moist forest in the Canal Zone, Bocas del Toro, Chiriqui, 
and Panama. 

See Fig. 425. 

Psidium guajava L., Sp. PI. 470. 1753 
Guava, Guayaha, Guayava peluda 

Shrub or small tree, to 5 (10) m tall, to 25 cm dbh; stems 
glandular-dotted; young stems, petioles, lower leaf sur- 
faces, and midribs above densely short-pubescent. Peti- 
oles ca 5 mm long; blades oblong-elliptic, obtuse or 
apiculate at apex, obtuse to rounded at base, 7-12 cm 
long, 3.5-6 cm wide, glabrate in age, pellucid-punctate; 
lateral veins in 12 pairs or more, prominently raised. 
Flowers solitary in axils, 5-parted; pedicels 1-2 cm long; 
pedicel and outside of calyx short-pubescent; calyx lobes 
triangular, to 1 cm long, sericeous inside; petals ovate, 
white, 1.5-2 cm long, sparsely pubescent outside, gla- 
brous inside; stamens numerous; style simple. Berries 
globose or pear-shaped, to 6 cm diam, green turning 
yellow-pink; seeds many. Croat 5299, 8385. 

Cultivated in the Laboratory Clearing; growing spon- 
taneously on the shore at the end of Pena Blanca Penin- 
sula and on Orchid and Slothia islands. Flowers in the 
dry season. The fruits mature in the late rainy season and 
the early dry season. 

Immature fruits are eaten by white-faced and spider 
monkeys (Hladik & Hladik, 1969; Oppenheimer, 1968). 

Cultivated throughout the tropics; common in second- 
ary growth. In Panama, known from tropical moist forest 
in the Canal Zone, Bocas del Toro, San Bias, Panama, and 
Darien, from premontane dry forest in Code (Penonome), 
and from premontane wet forest in Code (El Valle) and 
Panama (Cerro Jefe). 

SYZYGIUM Gaertn. 

Syzygium jambos (L.) Alston in Trimen, Handb. Fl. 
Ceylon, Suppl. 6:115. 1931 
Eugenia jambos L. 
Pamarosa, Rose apple 

Glabrous trees, to 15 m tall, ca 30 cm dbh. Petioles 5-10 
mm long; blades oblong-lanceolate, acuminate, acute to 
obtuse at base, 12-22 cm long, 3-5 cm wide, pellucid- 
punctate. Flowers 1-5 at ends of branchlets, 4-parted, 
glabrous; pedicels ca 1.5 cm long; receptacle 1-1.5 cm 
long; sepals semicircular, recurved at anthesis, 5-7 mm 
long, persistent in fruit; petals white, 1-2 cm long, ovate, 
pellucid-punctate; stamens many; stamens and style 
long-exserted. Berries subglobose to pear-shaped, 2-3 cm 
diam, green to pinkish or yellowish at maturity; seeds 
2 to several. Croat 7413. 

Infrequent, along some areas of the shore. The species 
is apparently naturalized but may be the result of former 
habitation. Flowers mainly in the dry season (rarely 
November to as late as May). Fruit maturity time has not 
been determined. 

Native to the East Indies; cultivated and escaped 
throughout tropical America. In Panama, reported from 
low and middle elevations in moist and wet areas, often 
in pastures (Holdridge, 1970); known from tropical moist 
forest in the Canal Zone, Bocas del Toro, Colon, and 
Panama. 

See Fig. 426. 
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107. MELASTOMATACEAE 

Shrubs and small trees, sometimes herbs, rarely vines 
(Adelobotrys), rarely hemiepiphytic (Topobaea); stems 
occasionally winged or angled. Leaves opposite, petiolate 
(sessile in Mouriri); blades simple, entire or serrate; 
principal veins palmate at base, usually pliveined or 
rarely (in Mouriri) only the midrib present; stipules 
lacking. Flowers bisexual, actinomorphic (the androecium 
and style may be slightly zygomorphic); perianth 4-7(8)- 
parted; calyx lobed, arising from hypanthium, sometimes 
with a small exterior tooth on the hypanthium at each 
calyx lobe; petals free, usually clawed, showy; stamens 
about twice as many as petals, free; anthers 2- or 4-celled, 
opening by terminal pores, the connective prolonged at 
base into a prominent appendage; ovary superior or 
inferior, mostly 3-5-locular, 3-5-carpellate; placentation 
axile; ovules numerous, anatropous; style 1, simple; 
stigma ± capitate. Fruits loculicidal capsules if from a 
superior ovary, ± enclosed in the persistent hypanthium, 
or berries if from an inferior ovary; seeds exalbuminous, 
usually numerous (1 in Mouriri). 

Members of the family (except Mouriri myrtilloides) 
can be distinguished by the pliveined leaves and by the 
usually fleshy fruits with many, small, usually wedge- 
shaped seeds. The anthers are usually tapered to the apex 
and have terminal pores. 

The flowers are probably pollinated by bees, especially 
of the genus Trigona. I have observed large bees (prob- 
ably Eulaema) drumming pollen from Topobaea praecox 
(see that species description for details). In Costa Rica 
Miconia argentea is primarily visited by Melipona beechii 
(G. Frankie, pers. comm.). Schwackaea cupheoides in 
Costa Rica is visited by the halictid bees Caenaugochlora 
and Augochlora. 

The fruits are chiefly endozoochorous. Those that 
are chiefly bird dispersed include Leandra dichotoma, 
Ossaea quinquenervia, and Mouriri myrtilloides, as well 
as species of Conostegia, Clidemia, and Miconia. Fruits 
of Topobaea praecox and possibly Henriettea succosa are 
also taken by birds. Fruits of Bellucia grossularioides, 

though possibly dispersed by mammals or larger birds, 
become soft at maturity and could be pecked open by 
smaller birds. Oppenheimer (1968) reported that mature 
fruits of Miconia argentea are eaten by white-faced mon- 
keys. They are also taken by coatis (Kaufmann, 1962). 
Hladik and Hladik (1969) reported that fruits of Mouriri 
myrtilloides are eaten by white-faced, spider, and howler 
monkeys nearly all year. 

Seeds of several species are wind dispersed, including 
Schwackaea cupheoides, Tibouchina longifolia, Arthrostema 
alatum, and Adelobotrys adscendens. 

About 200-240 genera and 3,000-4,500 species; 
throughout the tropics, but most abundant in South 
America. 

ACIOTIS D.Don 

Aciotis levyana Cogn. in Mart., Fl. Brasil. 
14(3):460. 1885 

Herb, to 1 m tall, pubescent, the trichomes long, simple, 
chiefly gland-tipped toward the apex of blade and on 
petioles and stems; stems square, the corners usually 
winged and ciliolate. Petioles 1-4 cm long, often winged 
laterally; blades ± ovate to oblong-ovate, acuminate, 
obtuse to subcordate at base, mostly 6-13 cm long, 
3.5-6.5 cm wide; veins 5-7. Cymes terminal, divari- 
cately branched, the branches usually square and weakly 
winged; flowers 4-parted; hypanthium globose, fleshy, 
± inflated, both the hypanthium and calyx lobes hispid; 
calyx lobes minute, curved outward; petals to 4.3 mm 
long, soon falling, white or pinkish; stamens 8, erect, 
mounted on rim of hypanthium, to 3.5 mm long, shorter 
than sepals at anthesis, then elongating; ovary superior; 
style slightly longer, straight. Capsules globose, thin- 
walled, dehiscing irregularly; seeds cochleate (shaped 
like a snail shell), brown, somewhat foveolate, less than 
1 mm long. Bailey & Bailey 581. 

Collected once on the island and, though abundant 
elsewhere in Panama, not seen recently on the island. The 
species could be expected to occur from time to time in 

KEY  TO   THE   TAXA   OF  MELASTOMATACEAE 

Fruits loculicidal capsules (not obvious in Aciotis levyana); ovary superior, free from the hypan- 
thium; stems usually either winged or more or less angulate (not winged or angulate in Tibou- 
china or Adelobotrys): 

Stems conspicuously winged: 
Stem wings markedly ciliolate with long simple or glandular trichomes; capsules round  

• • •. Aciotis levyana Cogn. 
Stem wings glabrous (stems may be sparsely pubescent with glandular trichomes); capsules 

campanulate Arthrostema alatum Tr. 
Stems terete or square but lacking conspicuous wings: 

Plants climbing vines in the forest; calyx tube widely spreading  
 Adelobotrys adscendens (Sw.) Tr. 

Plants erect herbs in open areas; calyx tube not widely spreading: 
Stems glabrous or with pubescence restricted chiefly to angles; trichomes of upper blade 

surface free to base; flowers solitary, the petals usually pinkish; capsules oblong  
 Schwackaea cupheoides (Benth.) Durand 

Stems pubescent all over; trichomes of upper leaf surface adnate to the epidermis for a part 
of their length; flowers in cymes, the petals white (rarely pinkish); capsules ovate to 
rounded Tibouchina longifolia (Vahl) Baill. 
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Fruits berries; ovary wholly or partly inferior; stems terete: 
Leaves with a single vein (the midrib), the blades sessile, to 8.5 cm long; anthers with 2 short 

longitudinal slits; berries with 1 seed  
 Mouriri myrtilloides (Sw.) Poir. subsp. parvifolia (Benth.) Morley 

Leaves with 3 to several veins; blades petiolate, usually more than 7 cm long; anthers opening 
by terminal or subterminal pores; berries with many seeds: 

Flowers each subtended by 2 pairs of decussate bracts on base of hypanthium; petals thin, 
rose-purple, ca 1.5 cm long; anthers connate in a ring, with 2 pores; plants usually hemi- 
epiphytic      Topobaea praecox Gleason 

Flowers not individually subtended by decussate bracts; petals white (to pink) or much 
smaller than 1.5 cm; anthers free, usually with a single pore (2 in Belinda); plants 
shrubs, trees, or vines, not hemiepiphytic: 

Plants vines; calyx plate-shaped, widely spreading, the teeth minute or obscure; petals ca 1 
cm long, rounded at apex; blades thick, rounded to cordate at base  
 Adelobotrys adscendens (Sw.) Tr. 

Plants trees or shrubs; calyx not plate-shaped or widely spreading, often conspicuously 
toothed: 

Inflorescences lateral or axillary (rarely terminal in Clidemia capitellata): 
Hypanthium and calyx lobes together more than 1.2 cm long: 

Leaf blades glabrous on veins below (except sometimes along margins of veins); 
stems glabrous or inconspicuously puberulent; hypanthium more than 2 cm 
wide Belinda grossularioides (L.) Tr. 

Leaf blades appressed-pubescent on veins below; stems conspicuously appressed- 
pubescent; hypanthium less than 1 cm wide Henriettea succosa (Aubl.) DC. 

Hypanthium and calyx lobes together less than 1 cm long: 
Leaf blades obtuse to rounded or cordate at base, not decurrent on petiole  
   Clidemia (in part) 

Leaf blades attenuate at base and decurrent on petiole: 
Inflorescences usually at leafless nodes, 2 cm long or less; major lateral veins ± 

evenly spaced in basal fourth of blade Clidemia septuplinervia Cogn. 
Inflorescences usually at current leaf nodes, 2-5 cm long; major lateral veins 

principally from a single point near base of blade  
 Ossaea quinquenervia (P. Mill.) Cogn. 

Inflorescences terminal: 
Petals acute or acuminate; panicles long and slender, often reddish; pubescence of 

inflorescences and stems simple, long, spreading or retrorse; leaves conspicuously 
pubescent Leandra dichotoma (D. Don) Cogn. 

Petals obtuse to rounded (acute in Conostegia dnnamomea but its stems not hirsute): 
Calyx calyptrate in bud (i.e., its lobes forming a united cap over petals, not opening 

in the regular manner but becoming severed from the flower at its base and 
falling free)     Conostegia 

Calyx open in bud, the lobes present at anthesis (often small): 
Plants with 3 types of pubescence on younger stems and petioles (stellate-tomen- 

tose, glandular-hirsute, and simple-hirsute); petals 8-10 mm long  
  Clidemia octona (Bonpl.) L. O. Wms. 

Plants never with 3 types of pubescence at one time; petals less than 5 mm long 
 Miconia 

the larger clearings. Flowers and fruits throughout the 
year. 

Guatemala to Ecuador. In Panama, known from tropi- 
cal moist forest in the Canal Zone and Bocas del Toro, 
from premontane wet forest in Code and Panama, and 
from tropical wet forest on the Atlantic slope in Veraguas, 
Colon, and Code. 

ADELOBOTRYS DC. 

Adelobotrys adscendens (Sw.) Tr., J. Bot. 5:210. 1867 

Liana or scandent shrub climbing to several meters; stems 
terete to ribbed, becoming glabrate in age, sometimes 
with fine roots along their length; younger parts, petioles, 
and inflorescences densely brown-strigose. Petioles 6-30 

mm long; blades ovate to subrotund, acuminate, rounded 
to cordate at base, 4.5-15 cm long, 3-7 cm wide, thick, 
entire or denticulate, glabrous or strigose above, strigose 
below; veins usually 5. Panicles 10-40 cm long, of umbels 
of 2-6 flowers; pedicels 2-5 mm long; flowers 5-parted; 
hypanthium ca 5 mm long, higher than ovary; calyx tube 
widely spreading, persisting and to 6 mm wide in fruit, 
the teeth minute or obscure; petals obovate, white to pink- 
ish, ca 1 cm long, rounded at apex, spreading; stamens 
10, about as long as petals; filaments flattened, sometimes 
blue; anthers linear, deflexed, 6-10 mm long, the connec- 
tive elaborate, with a short part directed upward and a 
longer, dorsal, forked appendage directed basally ± 
parallel to the thecae; ovary superior; style shorter than 
stamens, becoming recurved near apex. Fruiting hypan- 
thia conspicuously ribbed at maturity, to 8 mm long, the 
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outer wall of fruit and the calyx eventually weathering 
away, the thin inner wall held in place by the stout ribs, 
the ribs then attached only at base; seeds very numerous, 
obcylindrical, ca 1 mm long, wind dispersed. Foster 2090. 

Rare; collected once in the old forest. Probably flowers 
and fruits throughout the year. 

The fruits are not obviously capsular until maturity. 
Seeds are slowly dispersed as if by a saltshaker. 

Mexico to Peru (Loreto), Bolivia, and Brazil; Jamaica. 
In Panama, known from tropical moist forest on BCI 
and in Code and Darien, from premontane wet forest 
in Chiriqui, Code, and Panama, and from tropical wet 
forest in Colon, Code, Panama, and Darien. 

ARTHROSTEMA Pav. ex D.Don 

Arthrostema alatum Tr., Trans. Linn. Soc. London 
28:35. 1871 

Herb, to 60 cm tall; stems succulent, square, the edges 
narrowly winged; trichomes sparse, red, gland-tipped, 
on stems and inflorescences, including hypanthia and 
petals. Petioles to 3.5 cm long, winged; blades ovate, 
acute to acuminate, truncate to subcordate at base, 3-7 
cm long, 1.5-4.5 cm wide, setose above, glabrous below, 
serrulate and ciliate; veins 5. Cymes terminal, divaricately 
branched, usually with a solitary flower between branches; 
flowers 4-parted, ± sessile; hypanthium campanulate, 
to 4 mm long; calyx tube obscurely lobed, accrescent 
in fruit; petals pink to lavender, ca 3 mm long; stamens 
8, ± equal; anthers with the connective prolonged some- 
what at base; filaments united to calyx tube; ovary supe- 
rior; style straight, about as long as stamens. Capsules 
campanulate, ca 1 cm long, 4-valved, loosening at base 
and acting as a wind ballast; seeds numerous, minute, 
cochleate, with grooves and minute tubercles on the 
rounded side. Croat 6150. 

Uncommon, in the Laboratory Clearing. Flowers from 
August to October. Mature fruits seen in October. 

Southern Mexico to Venezuela. In Panama, known 
from tropical moist forest in the Canal Zone and Panama 
and from premontane moist forest in Panama. 

BELLUCIA Neck, ex Raf. 

Bellucia grossularioides (L.) Tr., Trans. Linn. Soc. 
London 28:141. 1871 

Small tree, to 5 (10) m tall, glabrous except sometimes for 
puberulence on stems and lower leaf surfaces. Petioles 
to 6 cm, stout; blades broadly elliptic, obtuse to short- 
acuminate, obtuse to rounded at base, 15-35 cm long, 
10-20 cm wide, entire, pliveined, the major veins 3-5, 
soon becoming glabrous. Cymes axillary, frequently on 
leafless branches and on trunk; pedicels 1-2.4 cm long; 
flowers with an intense, sweet aroma at anthesis, ca 6 cm 
wide; hypanthium hemispherical; calyx 1.5-2 cm long, 
hyaline, dehiscing irregularly at anthesis and falling free 
from the hypanthium; petals 5 or 6 (to 8), oblong, thick, 
white or pink, to 3 cm long, broader and often very 
oblique at apex, spreading at anthesis; stamens 10-16, 

to 1.8 mm long; filaments about as long as anthers; an- 
thers obovate, turned inward, yellowish, with 2 small 
terminal pores, both the thecae and connective swollen; 
ovary inferior; style straight, stout, at first medially posi- 
tioned, soon pushed to one side of flower; stigma large, 
to 4 mm wide, capitate, held well above stamens. Berries 
± globose, to ca 3 cm diam, pale green at maturity; seeds 
tan, numerous, ca 0.7 mm long, about twice as long as 
broad. Shattuck 1119. 

Collected by O. Shattuck on Gigante Bay and possibly 
still occurring there, although the species is undoubtedly 
more abundant elsewhere. Flowers during July and 
August; mature fruits have been seen in October. 

The species has been confused with B. axinanthera 
Tr., which is more abundant and apparently more eco- 
logically variable as well, occurring in Panamanian life 
zones ranging from premontane moist to premontane 
rain forests. B. costaricensis Cogn., reported by Gleason 
(1958) in the Flora of Panama, is a synonym of B. axinan- 
thera. The calyx of B. axinanthera differs from that of 
B. grossularioides by being regularly dehiscent, with lobes 
that are thick, regularly acute, and persistent in fruit. 
The calyx lobes of B. grossularioides are hyaline, and 
their dehiscence is irregular and often circumscissile. 

Southern Mexico to Amazonian Brazil and Peru. In 
Panama, known from tropical moist forest in the Canal 
Zone, Bocas del Toro, San Bias, and Darien. 

CLIDEMIA D.Don 

Clidemia is distinguished by having axillary inflores- 
cences and petals rounded at the apex. The ovary is infe- 
rior. Most species are conspicuously pubescent. 

Clidemia capitellata (Bonpl.) D. Don ex DC, Prodr. 
3:159. 1828 
C. neglecta D. Don 

Shrub, 1-3 m tall; stems, inflorescences, and lower leaf 
surfaces densely pubescent with both stalked-stellate and 
simple trichomes, the simple trichomes often glandular- 
tipped, usually longer than the stellate ones. Petioles 
1-5 cm long; blades ovate to ovate-oblong, acuminate, 
obtuse to rounded at base, 6-15 (20) cm long, 3-7 (9) cm 
wide, minutely toothed, pubescent above, the trichomes 
long, simple, set on bulbous projections of surface ap- 
pearing as depressions on lower surface; veins 5-7. Flow- 
ers sessile, 5-parted, clustered and well spaced on a strong 
central axis and at the ends of short branches; hypanthium 
and calyx tube together 3-4 mm long; calyx lobes 1-1.5 
mm long, the exterior teeth slender, ca 1 mm longer than 
calyx lobes; petals white, 4.5-5 mm long, spreading at 
anthesis and later closing; stamens folded in bud, all 
directed to one side at anthesis, the terminal pore of the 
anthers held somewhat beneath style; style erect or held 
to one side; stigma held just above the ± closed petals 
after stamens shrivel. Berries subglobose, purple, densely 
pubescent, ca 6 mm diam; seeds minute, numerous. Croat 
11770. 

Though the species is common in the Canal Zone in 
disturbed areas, it is uncommon on the island and has 
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KEY  TO   THE   SPECIES   OF  CLIDEMIA 

Flowers 4-parted, the flowers or at least the fruits often occurring on a leafless stem below leaves: 
Leaf blades usually attenuate at base and decurrent on petiole, not cordate  
 C. septuplinervia Cogn. 

Leaf blades cordate or subcordate at base   C. purpureo-violacea Cogn. 
Flowers 5- to 8-parted: 

Pubescences of simple trichomes only: 
Plants with stems, blades, and inflorescence branches setose, the trichomes to 1 cm long  
 C. collina Gleason 

Plants ± hirsute all over, the trichomes ca 1 mm long or less   C. dentata DC. 
Pubescence (at least on stems) of 3 types: stellate, simple, and simple gland-tipped: 

Trichomes of upper blade surface often on conspicuous projections appearing as depressions 
from the underside; simple trichomes only slightly or a few times longer than the stellate 
ones; petals 4-5 mm long C. capitellata (Bonpl.) DC. 

Trichomes of upper blade surface distributed evenly, the blades lacking projections; simple 
trichomes usually many times longer than the stellate ones; petals 8-13 mm long  
 C. octona (Bonpl.) L. O. Wms. 

been collected only at Gross Point. Flowers and fruits 
throughout the year. 

Recognized by its unusual inflorescences and pustular 
leaves. 

Southern Mexico to Colombia; West Indies. In Pan- 
ama, known principally from tropical moist forest in the 
Canal Zone, Bocas del Toro, Chiriqui, Veraguas, Pa- 
nama, and Darien Provinces; known also from premon- 
tane moist forest in the Canal Zone, from premontane 
wet forest in Bocas del Toro, Colon, Chiriqui, Code, 
and Panama, and from tropical wet forest in Darien 
and on the Atlantic slope in Veraguas, Colon, and Code. 

See Fig. 427. 

Clidemia collina Gleason, Phytologia 3:359. 1950 

Slender shrub, to 2 m tall; stems, petioles, major veins 
of lower blade surfaces, and inflorescences conspicuously 
setose, the trichomes of stems mostly to 1 cm long, often 
deciduous in age. Petioles 1-3 cm long, the basal part 
densely setose and usually encrusted with ant detritus, 
the apical part with swollen domatia inhabited by small 
brown ants; blades ± elliptic, gradually acuminate, 
narrowly rounded at base, 15-32 cm long, 5.5-11.5 cm 
wide, very sparsely setose above, more densely so on 
major veins below, conspicuously ciliate, pliveined, the 
veins 7. Flowers 5-parted, in densely setose, branched, 
axillary clusters; pedicels pink; hypanthium and calyx 
tube campanulate, ca 3 mm long, the upper part with 
setae 6-10 mm long; calyx lobes blunt, 1-2 mm long, 
the exterior teeth slender, setose, about as long as or 
longer than sepals; petals white, oblong-obovate, rounded 
at apex, 4-6 mm long; stamens straight, yellow, to 5.5 
mm long; anthers to 3 mm long with a single terminal 
pore; style only slightly exceeding stamens. Fruiting 
hypanthia unknown. Foster 2355. 

Apparently rare on BCI, collected once south of Zetek 
Trail 800. Seasonal behavior not determined. Flowers at 
least in April and May, with some fruits maturing in 
August. 

Known only from Panama, from tropical moist forest 
on BCI and in Bocas del Toro and from premontane 
wet forest in Code (El Valle). 

Clidemia dentata D. Don ex DC, Prodr. 3:158. 1828 

Shrub, 1-4 m tall, densely pubescent with long, stiff, 
erect or recurved trichomes. Leaves paired, one often 
smaller than the other; petioles to 1.5 cm long; blades 
narrowly ovate-elliptic, acuminate, acute to rounded and 
usually unequal at base, 6-20 cm long, 2.5-8 cm wide, 
entire or minutely serrate, pliveined, the veins 5-7. In- 
florescences short, paniculate or racemose, bearing few 
flowers; hypanthium and calyx bell-shaped, 3-4 mm long; 
calyx truncate, the exterior teeth subulate, to 4 mm long; 
petals 5, white, turning brown on drying, oblong, 5-7 
mm long; stamens to 4 mm long; filaments arcuate below 
anthers; style slightly shorter than petals; stigma simple. 
Berries subglobose, to 1 cm diam, green turning blue- 
black at maturity; seeds minute, numerous. Croat 11940. 

Uncommon, within the forest and at the edges of 
clearings. Flowers and fruits throughout the year. 

Southern Mexico to Bolivia and Brazil. In Panama, 
known from tropical moist forest in the Canal Zone, 
Bocas del Toro, San Bias, Code, and Darien, from pre- 
montane moist forest in the Canal Zone, from premon- 
tane wet forest in Bocas del Toro and Code, and from 
tropical wet forest in Colon, Code, and Darien. 

See Fig. 428. 

Clidemia octona (Bonpl.) L. O. Wms., Fieldiana, Bot. 
29:558. 1963 
Heterotrichum octonum (Bonpl.) DC. 

Shrub, (1)2-3(5) m tall; stems, petioles, peduncles, and 
hypanthia with both stellate and simple trichomes, the 
simple ones in part very long, in part short and glan- 
dular. Leaf pairs sometimes unequal; petioles 2-10 cm 
long; blades ovate, acuminate, cordate at base, 8-20 cm 
long, 6-12 cm wide, chiefly with long simple trichomes 
above and short stellate ones below, denticulate; veins 
7. Panicles upper-axillary and subterminal; flowers 7- 
or 8-parted; hypanthium and calyx lobes together to 5 
mm long, the exterior teeth slender, much longer than 
calyx lobes, ca 1.5 mm long; petals obovate, 8-13 mm 
long, white, broadly spreading; stamens folded in bud, 
erect and radially symmetrical at anthesis; anthers ca 6 
mm long, gradually tapered to apex with a single termi- 



Fig. 427. 
Clidemia capitellata 

Fig. 429. 
Clidemia octona 
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nal pore; style stout, erect in bud, elongating after an- 
thesis, held to one side well above anthers, to ca 1 cm 
long. Berries purple at maturity, 1—1.5 cm diam, the 
pubescence of the hypanthium persisting; seeds minute, 
numerous. Croat 11848. 

Occasional, at the edge of the forest. Flowers and fruits 
throughout the year. 

Southern Mexico to Peru and Brazil; Cuba, Jamaica. 
In Panama, known from premontane moist forest in the 
Canal Zone and Veraguas, from tropical moist forest in 
the Canal Zone, Bocas del Toro, San Bias, Veraguas, Los 
Santos, Herrera, Panama, and Darien, from premontane 
wet forest in the Canal Zone, Chiriqui, and Panama, and 
from tropical wet forest in Panama and Darien. 

See Fig. 429. 

Clidemia purpureo-violacea Cogn., Bull. Soc. Roy. 
Bot. Belgique ser. 2, 30(1):263. 1891 

Slender shrub, 1-5 m tall, often arching; stems glabrous 
in age. Petioles 1-8 cm long, bearing minute, furfur- 
aceous, stellate pubescence; blades broadly ovate, acumi- 
nate, rounded to cordate at base, 12-22 cm long, 3-14 
cm wide, minutely stellate-pubescent on veins below and 
above near base, minutely denticulate and ciliate, ± ma- 
roon below; veins 5-7. Inflorescences axillary, small, pa- 
niculate, to ca 1.5 cm long, mostly below leaves; branches 
of inflorescence inconspicuously stellate-pubescent; 
flowers 4-parted, pale red, ca 4 mm diam; hypanthium 
± globose, 2-3 mm long, minutely pubescent, the tri- 
chomes borne on minute papillae, often deciduous; ex- 
terior teeth ending in deflexed setae ca 0.5 mm long; calyx 
lobes 0.5-0.7 mm long, markedly recurved with a sub- 
marginal projection forming the crown; petals oblong, 
rounded at apex, ca 1.5 mm long; stamens erect, ca 3 mm 
long; style ca 2 mm long, becoming directed to one side. 
Berries to 5 mm long, ± globose, at first red-violet, turn- 
ing purple-black at maturity; seeds minute, numerous. 
Croat 14551. 

Rare, known only from deep ravines in the vicinity of 
Creek #8. Flowers and fruits from April to December. 
Most fruits mature during the rainy season. 

Costa Rica to Colombia. In Panama, known principally 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, San Bias, and Darien; known also from premon- 
tane wet forest in Panama and from tropical wet forest 
in Darien. 

Clidemia septuplinervia Cogn. in Mart., Fl. Brasil. 
14(4):506. 1888 

Shrub, 1.5-3(7) m tall; stems, petioles, lower leaf sur- 
faces, axes of inflorescences, and hypanthia bearing very 
minute, reddish-brown, granular puberulence. Leaf pairs 
sometimes unequal; petioles to 6 cm long; blades ovate 
to elliptic, acuminate, attenuate (rarely rounded) and 
sometimes inequilateral at base, decurrent onto petiole, 
11-24 cm long, 5-12 cm wide, glabrous above, sparsely 
ciliate, subentire, pliveined, the veins 5-7. Cymes axil- 
lary, minute, ca 1 cm long, usually occurring on leafless 
stems; hypanthium ovoid or oblong, to 3 mm long; calyx 
lobes 4, rounded, ca 1 mm long, reddish, the exterior 
teeth slender, 3-4 times as long as sepals with a few long 
bristles; petals 4, pink or white. Berries globose, 3-5 mm 
diam, green then red turning blue at maturity, minutely 
puberulent; seeds minute, numerous. Foster 1096. 

Collected once west of Armour Trail 100-200. Flowers 
and fruits throughout the year. 

Belize to Colombia, Peru, and Brazil; Jamaica. In 
Panama, known from tropical moist forest in the Canal 
Zone, Bocas del Toro, San Bias, and Darien, from trop- 
ical wet forest in Veraguas (Atlantic slope), Colon, Pa- 
nama, and Darien, and from premontane rain forest in 
Darien. 

CONOSTEGIA D.Don 

Conostegia is distinguished by having terminal inflores- 
cences, petals obtuse or rounded at apex (acute in C. 
cinnamomea), and flower buds with a calyptrate calyx 
(i.e., the entire calyx deciduous as a unit leaving an ir- 
regular scar). The ovary is inferior. 

Conostegia bracteata Tr., J. Bot. 5:209. 1867 

Shrub, to 3.5 m tall, conspicuously hirsute except on 
petals and inner flower parts, the trichomes long, simple, 
sometimes slightly branching, especially on main veins 
and below inflorescences. Petioles to 2 cm long; blades 
narrowly elliptic to oblanceolate, acuminate, acute to 
obtuse at base, 9.5-20 cm long, 4-8 cm wide, obscurely 
serrulate; veins 3. Panicles to ca 10 cm long; flowers 
in small glomerules subtended by oblong-ovate bracts 
to 8 mm long; hypanthium 2.5-3 mm long at anthesis; 
petals (5)6(7), obovate, rounded to truncate at apex, 

KEY  TO   THE   SPECIES   OF  CONOSTEGIA 

Leaf blades glabrous above or nearly so at least at maturity; trichomes of lower surface sessile, 
stellate (minute in C. cinnamomea): 

Lower leaf surface completely concealed by a fine close mat of brownish stellate trichomes 
 C. xalapensis (Bonpl.) DC. 

Lower leaf surface not concealed by trichomes, sparsely pubescent at maturity (often superfi- 
cially glabrous)      C. cinnamomea (Beurl.) Wurdack 

Leaf blades conspicuously pubescent above, the trichomes chiefly or entirely simple: 
Trichomes of lower blade surface all simple (rarely a few on principal veins branched but not 

stellate) C. bracteata Tr. 
Trichomes of lower blade surface often both simple and stellate, the stellate trichomes mostly 

stalked  C. speciosa Naud. 
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white, 7-8 mm long; bracts and petals burnt-orange when 
dry; stamens 12-18, 5-6 mm long; filaments geniculate 
below anthers; anthers with terminal pores all directed 
toward style in vicinity of stigma; style straight. Berries 
round, hirsute, black and shiny, 8-12 mm wide; seeds 
minute, numerous. Croat 11079. 

Occasional, in the forest. Flowers from March to 
July (rarely later). The fruits mature from August to 
November. 

Nicaragua to Panama. In Panama, known from tropical 
moist forest in the Canal Zone, Bocas del Toro, Colon, 
Panama, and Darien, from premontane wet forest in 
Code and Panama, from tropical wet forest in Panama 
and Darien, and from premontane rain forest in Darien. 

See Fig. 430. 

Conostegia cinnamomea (Beurl.) Wurdack, Phytologia 
38:287. 1978 
C. micromeris Standl. 

Shrub, usually 1.5-3.5 m tall; younger parts furfuraceous 
with stellate trichomes, soon glabrate. Petioles 2-5(10) 
mm long; blades broadest at about middle, gradually 
tapered to both ends, acuminate, mostly 6-22 cm long, 
2.5-8.5 cm wide, bicolorous, glabrate above, sparsely 
stellate-pubescent below especially on veins, pliveined, 
the margins entire or minutely wavy (sinuate), the veins 
5-7. Terminal compound dichasia 3-6 cm long, divari- 
cately branched, the branches opposite, each subtended 
by a pair of narrow bracts; flowers sessile or short- 
pedunculate, minutely furfuraceous, the buds 3-4.7 cm 
long, distinctly apiculate, short-pedicellate; hypanfhium 
2-3 mm long at anthesis; petals (4)5, white to pink, 
4-4.7 mm long, acute at apex, recurved, soon falling; 
stamens (8)10, erect at anthesis; filaments flattened, 
slightly longer than the anthers, markedly curved; an- 
thers with terminal pores; style ca 5 mm long. Berries 
depressed-globose, to 6 mm diam, green turning light 
blue then deep purple at maturity; seeds minute, num- 
erous. Croat 6250. 

Frequent in the forest. Flowers and fruits throughout 
the year, principally from July to September. 

Recognized by its small, inconspicuous inflorescences 
with beaked buds. The flowers fall off soon, and the plant 
seldom appears to be conspicuously in flower. 

Nicaragua to western Colombia. In Panama, known 
principally from tropical moist forest in the Canal Zone, 
Colon, Panama, and Darien; known also from premon- 
tane wet forest in Code and from tropical wet and pre- 
montane rain forests in Darien. 

See Fig. 431. 

Conostegia speciosa Naud., Ann. Sci. Nat. Bot, ser. 
3, 16:109. 1851 

Shrub, seldom more than 2 m tall, very densely pubescent 
on all external surfaces, the trichomes of stems and in- 
florescences stalked-stellate. Petioles 1-4 cm long; blades 
± ovate, acuminate, obtuse to rounded at base, 10-27 
cm long, 5.5-13 cm wide, rugulose and mostly simple- 
pubescent above, with both stalked-stellate and simple 

trichomes below, minutely serrate, pliveined, the veins 
5-7, raised below. Panicles congested, ± maroon, ter- 
minal; flowers ca 1.5 cm diam, opening few at a time, 
often on same inflorescence with fruits, the buds violet, 
ovoid; petals 6 or 7, white to pink, ± rounded; stamens 
12 or 14, directed to one side, geniculate below anther; 
anthers all with apices clustered around stigma; style 
short and thick, strongly bent to one side near apex; 
stigma green. Berries densely pubescent, dark purple, 
ca 1.5 cm diam; seeds minute, numerous. Croat 6340. 

Common in clearings; occasional along the margin of 
the lake. Flowers and fruits throughout the year. 

Foster 1134 and 1211, collected along the shore on 
Pena Blanca Point, represent an extreme variation of C. 
speciosa or possibly a distinct variety of it. It has been 
suggested by C. Schnell (pers. comm.) that they are hy- 
brids between C. speciosa Naud. and C. subcrustulata 
(Beurl.) Tr. In general appearance they look like C. speci- 
osa, but they have only sessile stellate trichomes on the 
lower leaf surface as in C. subcrustulata. 

Costa Rica to northern South America; Jamaica. In 
Panama, known principally from tropical moist forest 
in the Canal Zone, Bocas del Toro, San Bias, Veraguas, 
Panama, and Darien; known also from tropical dry forest 
in Panama (Taboga Island), from premontane moist 
forest in the Canal Zone and Panama, from premontane 
wet forest in Code, and from tropical wet forest in Colon 
and Code. 

Conostegia xalapensis (Bonpl.) D. Don ex DC, Prodr. 
3:175. 1828 
Canallito 

Shrub or small tree, to 10 m tall (often only 3-4 m on 
BCI); all parts except interior parts of flowers and upper 
blade surfaces densely pubescent, the trichomes ± ses- 
sile, brown, stellate. Petioles 1-2.5 cm long; blades ± 
lanceolate, acuminate, obtuse to cuneate at base, 5-25 
cm long, 1.7-8 cm wide, glabrate above in age, usually 
serrate, pliveined, the veins 3-5. Inflorescences terminal, 
paniculate; flower buds pyriform; petals 5, glabrous, 
white (drying yellow), obovate, ca 5 mm long; stamens 
10; filaments bent sharply below anthers; anthers with 
terminal pores, all directed to one side of the flower (as is 
the stigma), the connective thickened on upper side; 
style bent to one side, thickened at apex; stigma papillate. 
Berries densely stellate-pubescent, green to purple at 
maturity, to 8 mm diam; seeds minute, numerous. Croat 
12281. 

Uncommon, collected only along the shore on the 
north side of the island. Flowers and fruits throughout 
the year. 

Southern Mexico to northern South America; Cuba. In 
Panama, ecologically variable; known from tropical moist 
forest in the Canal Zone, Bocas del Toro, San Bias, and 
Darien, from premontane wet forest in Chiriqui, Code, 
and Panama, from tropical wet forest in Veraguas (At- 
lantic slope), Colon, Panama, and Darien, and from 
premontane rain, lower montane moist, and lower mon- 
tane wet forests in Chiriqui. 
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HENRIETTEA DC. 

Henriettea succosa (Aubl.) DC, Prodr. 3:178. 1828 

Tree, to 10 m tall; young stems and petioles densely 
strigose. Petioles 1-2 cm long, stout; blades elliptic to 
obovate, short-acuminate, obtuse at base, 11-22 cm long, 
6-10 cm wide, ciliate, pliveined, the upper surface scab- 
rous especially on veins, the lower surface strigose espe- 
cially on veins, the trichomes densely matted, stout, 
acropetal, densely branched near base, the veins 3-5. 
Flowers 5-parted, few, short-pedicellate, in small axil- 
lary clusters on usually leafless stems; hypanthium and 
calyx together 1.2-1.5 cm long at anthesis, densely and 
coarsely strigose; calyx prolonged, the lobes acute, the 
exterior teeth minute or concealed; petals obovate, clawed, 
white or pinkish, with a conspicuous medial vein, pubes- 
cent near apex and outside along vein, to 1.2 cm long, 
the margins thin, often minutely lacerate; stamens and 
style erect at one side, the style then curving to one side, 
the stamens to the other; stamens 10, purple, ca 1.5 cm 
long; anthers ca 8 mm long, subulate, slightly S-shaped, 
± equaling length of filaments, with a terminal pore, 
the connective lobed at base; ovary inferior; style enlarged 
at apex. Berries remaining enclosed in the green hypan- 
thium, ± globose, to 1 cm diam, turning purple; seeds 
minute, numerous. Croat 6592. 

Rare, collected recently only along the shore of Gross 
Peninsula. Apparently flowers throughout the rainy sea- 
son, rarely in the late dry season. Fruit maturity time 
undetermined. 

Central America to the Guianas and eastern Brazil; 
Trinidad. In Panama, known from tropical moist forest 
in the Canal Zone, Bocas del Toro, and Panama, from 
premontane moist forest in Panama, from premontane 
wet forest in Colon and Panama, and from tropical wet 
and premontane rain forests in Panama. 

See Fig. 432. 

LEANDRA Raddi 

Leandra dichotoma (D. Don) Cogn. in Mart., Fl. 
Brasil. 14(4):200. 1886 

Shrub, 1-3 m tall, densely hirsute except on petals and 
inner flower parts, the trichomes on lower leaf surfaces 
of various lengths, those of stems and axes of inflores- 
cences retrorse at least at base. Petioles 2-9 cm long; 
blades ovate to ovate-elliptic, long-acuminate, obtuse to 
rounded at base, 11-25 cm long, 5.5-15 cm wide, ciliate 
and denticulate; veins 5-7. Panicles slender, usually 
terminal, reddish, usually 10-20 cm long; flowers small, 
usually 5-parted; hypanthium often with gland-tipped 
trichomes, together with calyx ca 3 mm long, the lobes 
minute, the exterior teeth subulate, longer than lobes; 
petals acute, 2.5-3 mm long, white to pinkish; stamens 
usually twice the number of petals; ovary inferior; style 
longer than stamens, erect or ± curved to one side. Ber- 
ries round, to 6 mm diam, purple, hirsute; seeds minute, 
numerous. Croat 12507. 

Common, especially along streams. Apparently flowers 
and fruits throughout the year. 

Belize and Guatemala to Panama and Bolivia. In 
Panama, known from tropical moist forest in the Canal 
Zone, all along the Atlantic slope, and in Veraguas and 
Darien on the Pacific slope, from premontane wet forest 
in Colon, Code, and Panama, from tropical wet for- 
est in Colon, Code, Panama, and Darien, and from pre- 
montane rain forest in Bocas del Toro and Panama. 

See Fig. 433. 

MICONIA R. &P. 

Miconia is distinguished mostly by the terminal inflores- 
cences, the petals rounded at the apex, and the open calyx 
buds. It has an inferior ovary. The fleshy fruits have 
numerous minute seeds. 

Miconia affinls DC, Prodr. 3:187. 1828 
M. microcarpa DC; M. beurlingii Tr. 

Shrub or small tree, usually 3-7 m tall; younger parts of 
stems and petioles, panicles, and hypanthia stellate- 
tomentose. Petioles 1-2 cm long; blades ± oblong- 
elliptic, acuminate, acute to obtuse at base, 9-28 cm long, 
3.5-12 cm wide, glabrate to sparsely appressed-stellate 
on both surfaces (at least on veins below), the midrib 
sometimes arched; veins from the base 3-5. Panicles 
terminal, to 15 cm long, almost as broad; hypanthium 
1-5-2.5 mm long; calyx lobes 5, rounded to triangular, 
the exterior teeth often nearly as long, slender; petals 
5, white, to 2.7 mm long, spreading; stamens 10; style 
straight, erect, at first much shorter than stamens, elon- 
gating to ca 6 mm and ± equaling pores of stamens; 
stamens ± erect; filaments curved, geniculate below 
anthers. Axes of fruiting inflorescences reddish; berries 
depressed-globose, green becoming whitish, turning 
blue and finally purple-black at maturity, 3 mm long, 
6 mm wide; seeds numerous, minute. Croat 11443. 

Occasional, in the forest. Flowers mostly in the dry 
season (January to June), with the fruits maturing mainly 
from June to October. Plants may flower more than once 
per year. 

The species has been confused with M. hyperprasina 
Naud., which is known only from southern Mexico and 
Guatemala. 

Elsewhere in Panama, Trigona bees have been seen 
collecting pollen from this species. 

Mexico to Panama, Colombia, and the Amazon basin 
in Peru, Brazil, Venezuela, and French Guiana; Trinidad. 
In Panama, known from tropical moist forest in the 
Canal Zone, Bocas del Toro, Panama, and Darien, from 
premontane wet forest in Colon, Code, and Panama, and 
from premontane rain forest in Panama and Darien. 

Miconia argentea (Sw.) DC, Prodr. 3:182. 1828 
Cainillo, Cainillo de cerro, Dos caras, Friega platos, Gorgojo, 
Gorgojillo, Mancha-mancha, Oreja de mula, Palo negro, 
Papelillo 

Tree, to 15 (20) m tall, canescent except on upper leaf 
surfaces, the trichomes dense, fine, stellate; trunk to 50 
cm dbh, with coarse shaggy bark in age; younger stems 
flattened, the edges twisted at the nodes. Leaves de- 
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KEY TO  THE  SPECIES  OF  MICONIA 

Lower blade surface conspicuously pubescent: 
Trichomes simple (sometimes bristled, branched, or rarely stellate in M. shattuckii): 

Upper leaf surface very sparsely pubescent with simple trichomes, the lower surface with 
both simple and bristled trichomes (rarely stellate)   M. shattuckii Standl. 

Both leaf surfaces rather conspicuously pubescent, the trichomes simple, not branched or 
barbed along their length: 

Blades to 6 cm wide; pubescence on upper stems, inflorescence, and petioles of purplish 
trichomes to 10 mm long   M. lacera (Bonpl.) Naud. 

Blades more than 6 cm wide; pubescence densely strigose, the trichomes less than 5 mm 
long M. nervosa (Smith) Tr. 

Trichomes stellate: 
Leaves sessile; trichomes of lower leaf surface not contiguous    
 M. impetiolaris (Sw.) DC. var. impetiolaris 

Leaves petiolate: 
Blades very sparsely pubescent, with simple trichomes above and sessile stellate trichomes 

below, denser on veins  M. rufostellulata Pitt. 
Blades ± glabrous above, the lower surface with stellate trichomes contiguous throughout: 

Hypanthium much longer than broad, together with the calyx to 5 mm long; calyx flared, 
broader than hypanthium at anthesis; petals more than 5 mm long, densely stellate- 
pubescent outside; fruits more than 8 mm diam at maturity, densely stellate- 
pubescent; leaf blades usually 2 times longer than broad M. serrulata (DC.) Naud. 

Hypanthium not much longer than broad, together with the calyx ca 2 mm long; calyx 
not flared, not obviously broader than hypanthium at anthesis; petals to 3 mm long, 
glabrous; mature fruits usually less than 6 mm diam (rarely to 8 mm in M. argentea), 
not densely stellate-pubescent; leaf blades usually ca 1.5 times longer than broad: 

Blades whitish below, the veins scarcely if at all darker than the surface; branchlet 
pubescence pale, stellate, the trichomes ± strictly sessile; trees often large, the 
trunks frequently more than 15 cm dbh, the bark then usually shaggy  
  M. argentea (Sw.) DC. 

Blades tan to brown below, the veins considerably darker than the surface; branchlet 
pubescence dark brown, the trichomes at least in part ± stalked and not strictly 
stellate; trees small, the trunks usually less than 10 cm dbh, the bark deeply fis- 
sured but not shaggy M. elata (Sw.) DC. 

Lower blade surface glabrous or essentially so (at least at maturity): 
Plants wholly glabrous (M. lateriflora sometimes with minute, appressed, simple trichomes): 

Blade margins often obscurely crenate, sparsely ciliate; hypanthium oblong, its lobes to 2 mm 
long   M. lateriflora Cogn. 

Blade margins entire, not ciliate; hypanthium narrowly bell-shaped or round, its lobes very 
short or obsolete: 

Blades broadest below the middle, often rounded or obtuse at base, drying dark, usually 
less than 4.5 cm wide; anthers linear, not tapering to apex M. borealis Gleason 

Blades broadest at middle, usually acute to obtuse at base, drying green, bicolorous, mostly 
more than 4.5 cm wide; anthers subulate, tapering to apex   M. hondurensis Donn. Sm. 

Plants with younger parts usually densely stellate-pubescent, some trichomes persisting on 
smaller stems in age: 

Upper blade surface sparsely pubescent with simple trichomes, the lower surface often ma- 
roon; plants slender arching shrubs M. rufostellulata Pitt. 

Upper blade surface glabrous or very sparsely and inconspicuously pubescent with stellate 
trichomes: 

Blades ending abruptly on petiole, the lateral veins departing midrib at or near base: 
Blades ± ovate or lanceolate, rounded to slightly subcordate at base, broadest well below 

the middle, usually less than 4.5 cm wide; flowering hypanthium less than 1.5 mm 
long; fruits to 3 mm diam M. borealis Gleason 

Blades elliptic to oblong-elliptic, acute to obtuse at base, broadest at about the middle, 
usually more than 4.5 cm wide; flowering hypanthium 2-3 mm long; fruits to 6 mm 
diam M. ajflnis DC. 

Blades ± decurrent on petiole, the lateral veins usually departing midrib somewhat above 
the base: 

Blades usually undulate-denticulate, drying green, abruptly narrowed at the base, the 
decurrent portion broad, often irregular and undulate, ending abruptly very near 
base of petiole M. prasina (Sw.) DC. 

Blades usually entire or nearly so, drying blackened, gradually narrowed at the base, the 
decurrent portion narrow, gradually diminishing, almost imperceptibly, well above 
base of petiole  M. lonchophylla Naud. 



Fig. 433. Leandra dichotoma 
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cussate; petioles 2-6 cm long; blades broadly elliptic, 
abruptly short-acuminate to acute at apex, rounded at 
base, 8-30 cm long, 6-18 cm wide, entire or denticulate, 
veins from base 5; (juveniles with the leaf blades ± ovate, 
to 38 cm long and 27 cm wide, the upper surface bearing 
sparse simple trichomes, the margins more denticulate, 
ciliate). Panicles terminal, to 25 cm long, widely branched; 
flowers many, sessile, 5-parted; hypanthium and calyx 
together ca 2 mm long, the calyx with obscure lobes; 
petals inequilateral, white, 2-3 mm long; stamens 10, 
erect at anthesis, of 2 sizes, the longer series somewhat 
longer than style, the shorter series slightly shorter than 
style, the connective of larger set prolonged at base into 
2 small lateral lobes; anthers with a terminal pore as broad 
as anther; style to 4 mm long; stigma capitate. Berries 
globose, 4-8 mm diam, blue-purple at maturity, stellate- 
pubescent; seeds numerous, minute. Croat 13104. 

Common in the forest, especially the younger forest; 
seedlings common. Flowers principally in the dry season 
(December to May), with the fruits maturing from Janu- 
ary to June. J. Oppenheimer (pers. comm.) says fruits 
are eaten from March to May by white-faced monkeys. 
Trees are leafless during the dry season. 

E. Morton (pers. comm.) reports that elsewhere in the 
Canal Zone fruits are eaten while still green by a variety 
of birds. 

Southern Mexico to Panama. In Panama, ecologically 
variable; known from tropical moist forest in the Canal 
Zone, Colon, San Bias, Chiriqui, Veraguas, Los Santos, 
Panama, and Darien, from premontane dry forest in 
Los Santos, from tropical dry forest in Code, from pre- 
montane wet forest in Chiriqui, Code, and Panama, and 
from tropical wet forest in Colon and Panama. 

See Fig. 434. 

Miconia borealis Gleason, Bull. Torrey Bot. Club 
55:118. 1928 

Shrub or small tree, to 5 m tall; younger stems finely 
stellate-pubescent, glabrous and often reddish in age. 
Petioles 5-15 mm long; blades narrowly ovate to lanceo- 
late-oblong, long-acuminate, rounded to slightly cordate 
at base, 6-12(15) cm long, 2.5-4.5 cm wide, entire, 
sparsely stellate-pubescent becoming glabrate, drying 
dark; veins 3 (rarely 5). Panicles terminal and upper- 
axillary, to 10 cm long; flowers 5-parted; hypanthium 
1-1.5 mm long, obscurely lobed, ± glabrous, lacking 
exterior teeth; petals white, recurved, ca 2 mm long; 
stamens folded in bud, held erect and exceeding style 
at anthesis, the style then lengthening to equal height 
of anthers (held in close proximity); filaments flat, recurv- 
ing over edge of flower and withdrawing anthers from 
vicinity of style; anthers white, the apical pore as wide 
as anther. Inflorescences purplish in fruit; berries blue- 
black, ca 3 mm diam; seeds numerous, minute, white, 
translucent. Foster 1345. 

Probably common on the island at one time, now rare, 
persisting only on the shore. The plant is abundant in the 
Canal Zone along Gaillard Highway between Gamboa 
and the Pacific coast. Flowers June to February, with 
the fruits maturing from August to May. 
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The style may not be receptive until the pollen has 
been removed from the anthers. 

Southern Mexico to Panama; Cuba. In Panama, known 
from tropical moist forest in all provinces, from tropical 
dry forest in Panama (Taboga Island), from premontane 
moist forest in the Canal Zone and Panama, from pre- 
montane wet forest in Colon, Chiriqui, Veraguas, Code, 
and Panama, and from tropical wet forest in Colon, 
Code, Panama, and Darien. 

Miconia elata (Sw.) DC, Prodr. 3:182. 1828 

Tree, 3.5-11 (13) m tall; trunk usually 6-15 cm dbh; 
bark with moderately close, deep vertical fissures, but 
not flaking; young stems, axes of inflorescences, petioles, 
and underside of veins densely rufous-pubescent, the 
trichomes pinnately branched, often somewhat stalked. 
Petioles to 9 cm long; blades broadly elliptic, obtuse to 
abruptly short-acuminate, obtuse to rounded at base, 
9-35 cm long, 6-18 cm wide, denticulate, the surface 
below canescent and completely covered with trichomes, 
these sessile, stellate, in part with a brown center; veins 
5, dark. Panicles large, terminal, 18-22 cm long, branched 
many times, the branches ± flattened or angulate; flowers 
± sessile; hypanthium and calyx together 1.5-2 mm long, 
campanulate, the teeth obscure or lacking; petals 5, white, 
obovate, to 1.5 mm long. Berries round to depressed- 
globose, to 6 mm diam, white to lavender-blue, probably 
becoming purple-black at full maturity; seeds numerous, 
minute. Croat 5693, 15070. 

Known only from shoreline north of the dock and 
south of Fairchild Point, but undoubtedly more abun- 
dant. Seasonal behavior uncertain. Flowers at least in 
January, February, and May. Mature fruits have been 
seen in April, May, and October. 

Easily confused with M. argentea, which is similar in 
most respects except pubescence, trunk bark, and stature. 

Mexico to Panama and Venezuela; West Indies. In 
Panama, known only from tropical moist forest in the 
Canal Zone and Panama and from premontane wet forest 
in the Canal Zone. 

Miconia hondurensis Donn. Sm., Bot. Gaz. (Craw- 
fordsville) 40:3. 1905 

Tree, to 12 m tall; glabrous except on youngest parts; 
trunk to 17 cm dbh; bark soft, vertically fissured, flaky. 
Petioles 1-4 cm long; blades elliptic, acuminate, acute 
to obtuse at base, mostly 9-20 cm long, 4.5-8 cm wide, 
moderately bicolorous, pliveined, the veins 3, the lateral 
veins departing midrib very near base. Panicles terminal, 
mostly less than 15 cm long; pedicels short, often mi- 
nutely pubescent together with basal part of hypanthium; 
flowers 8-10 mm long; hypanthium and calyx together 
3-4 mm long; calyx flared, weakly 5-lobed; petals 5, 
white, oblong, to ca 5 mm long, spreading at anthesis; 
stamens 10 (often slightly unequal), the longest ± equal- 
ing petals; filaments geniculate; anthers tapered to apex, 
directed to one side, the connective lobed at base; style 
ca 12 mm long, broadly curved at anthesis; stigma curved 
in same direction as anthers. Fruiting inflorescences 
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violet-purple; berries round, 7-8 mm diam, black, gla- 
brate; seeds lunate, ca 2.7 mm long. Croat 13800,14467. 

Uncommon, in the forest. Flowers in the middle of 
the dry season (February and March), with the fruits 
maturing in April and May. 

Belize to Panama. In Panama, known from tropical 
moist forest in the Canal Zone and Darien and from 
premontane wet forest in the Canal Zone. 

Miconia impetiolaris (Sw.) D. Don ex DC. var. 
impetiolaris, Prodr. 3:183. 1828 
Oreja de mula, Dos caras 

Shrub or tree, ca 3 (5) m tall, bearing conspicuous, ferru- 
ginous-stellate pubescence except on older stems, upper 
leaf surfaces, petals, and inner flower parts. Leaves sessile; 
blades obovate-elliptic to oblong-elliptic, gradually to 
abruptly acuminate, cordate at base, 12-45 cm long, 
7-15 cm wide, soon glabrous above, entire or denticulate, 
pliveined, the surface visible between the trichomes 
below, the veins 3-5. Panicles sessile, to 27 cm long, 
almost as wide as long; flowers white; hypanthium trun- 
cate, 2.5-3 mm long; petals 5, white, reflexed, rounded 
at apex; stamens 10, somewhat spreading, in 2 series, 
the longer series with anthers held just above stigma; 
anthers curved, the connective expanded and toothed 
at base of anther; style straight, erect, ca 6 mm long. Ber- 
ries globose, to 9 mm diam, sparsely stellate-puberulent, 
green then bright red becoming black at maturity; seeds 
numerous, minute. Croat 8052. 

Occasional in some areas of the forest, especially near 
the Tower Clearing and near the end of Barbour Trail; 
rare or absent elsewhere. Few observations have been 
made of the variety impetiolaris, but BCI individuals 
flower in the middle of the dry season (February and 
March), with the fruits maturing in the late dry season 
to early rainy season (April and May). 

The species is represented on the island by the typical 
variety. The variety panduriformis, well represented 
elsewhere in the Canal Zone, flowers synchronously at 
least twice a year. The first synchronous flowering, pos- 
sibly the largest, occurs in late February or March. Later 
flowerings may involve other individuals or the same 
inflorescence, making it possible for a single inflorescence 
to have both mature fruits and a new batch of flowers. 

Southern Mexico to Panama; West Indies. In Panama, 
known principally from tropical moist forest in the Canal 
Zone, Bocas del Toro, Chiriqui, Veraguas, Panama, and 
Darien; known also from premontane moist forest in the 
Canal Zone. 

Miconia lacera (Bonpl.) Naud., Ann. Sci. Nat. Bot., 
ser. 3, 16:152. 1851 

Shrub, to 2(4) m tall; stems, petioles, and axes of inflores- 
cences with many violet-purple to red-violet trichomes 
mostly 5-10 mm long. Petioles 1-3.5 cm long; blades 
± ovate-lanceolate to narrowly elliptic, acuminate, obtuse 
to rounded or slightly subcordate at base, 5-15 cm long, 
2-6.5 cm wide, more or less pilose on both sides espe- 
cially on veins, entire to serrulate and ciliate; veins from 
base 3-5. Panicles very congested in flower, branched 

or unbranched, to 4 cm long, the trichomes at first whitish 
becoming colored in fruit; flowers ca 6 mm wide, secund, 
in a staggered row; hypanthium usually glabrous; calyx 
spreading, its lobes deeply lacerate and markedly ciliate, 
the exterior teeth equaling calyx lobes; petals 5, white to 
pinkish, 3-4 mm long, often emarginate at apex; stamens 
and style folded in bud; stamens red-violet, ± directed 
to one side; anthers 1.7 mm long, their terminal pores 
held in close proximity to style; style directed like the 
stamens. Berries subglobose, 6-7 mm diam, black, shiny; 
seeds numerous, minute, brown. Croat 6126. 

Occasional in clearings and infrequent within the 
forest. Elsewhere in the Canal Zone it is frequent in 
open areas. Plants flower more than once per year and 
may bear both flowers and fruits on different branches. 
Flowers from March to August. The fruits mature prin- 
cipally from June to October but are seen all year. 

The plant apparently does not produce nectar and is 
probably visited by small pollen feeders. The anthers do 
not forcibly expel the pollen, but the grains come out 
readily if the stamens are pulled back and then released. 

Mexico to Peru; West Indies, Trinidad. In Panama, 
widespread and ecologically variable; known from trop- 
ical dry forest in Panama (Taboga Island), from pre- 
montane moist forest in the Canal Zone, from tropical 
moist forest in the Canal Zone, Bocas del Toro, San 
Bias, Chiriqui, Herrera, Code, Panama, and Darien, 
from premontane wet forest in the Canal Zone, Colon, 
Code, and Panama, from tropical wet forest in Veraguas 
(Atlantic slope), Colon, Code, Panama, and Darien, and 
from premontane rain forest in Panama. 

See Fig. 435. 

Miconia lateriflora Cogn., Bol. Mus. Paraense Hist. 
Nat. 5:255. 1909 
Ossaea disparilis Standl.; O. disparilis Standl. var. adenophora 
Standl. 

Shrub, to 3 m tall, ± glabrous. Petioles 1-3(5) cm long; 
blades ± elliptic, narrowly long-acuminate, attenuate to 
obtuse at base, 7-20(25) cm long, 3-9 (12) cm wide, 
entire to crenulate and ciliate, the cilia continuous with 
the lateral veins; veins 3. Panicles terminal, loose and 
open, sparsely branched, the branches often red in fruit; 
flowers few, usually 4-parted, sessile, in terminal glom- 
erules; inflorescence branches often sparsely stellate- 
pubescent; hypanthium tubular, 3.5-4 mm long, often 
sparsely stellate-pubescent, sometimes also glandular- 
pilose; calyx nearly obsolete, the external teeth narrowly 
triangular, 1.5-2 mm long; petals white, obovate (some- 
times obcordate), 1.6-1.8 mm long; stamens to ca 5.3 mm 
long; anthers subulate, 3-3.5 mm long, the connective 
minutely bilobed at base; style erect, as long as stamens. 
Fruiting hypanthia ovoid, ca 2 cm long, strongly 8-ribbed, 
blue; seeds numerous, minute. Croat 10822. 

Apparently rare on the island, seen on Shannon Trail 
in a steep ravine and at Pearson Trail 400. Flowers prin- 
cipally in June and July, with the fruits maturing prob- 
ably in September and October. 

Belize to northern Brazil; Trinidad. In Panama, known 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, and Darien, from premontane wet forest in Colon 



Fig. 435. Miconia lacera 

Fig. 436. Miconia nervosa 

Fig. 437. 
Miconia prasina 
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and Panama, and from tropical wet forest in Bocas del 
Toro, Panama, and Darien. 

Miconia lonchophylla Naud., Ann. Sci. Nat. Bot., 
ser. 3, 16:176. 1851 

Shrub or small tree, to 6 m tall; young stems, petioles, 
and axes of inflorescences moderately to densely pubes- 
cent with small, sessile, stellate trichomes. Petioles 6-25 
mm long; blades narrowly elliptic, acuminate, attenuate 
and decurrent on petiole at base, 9-29 cm long, 3-8 cm 
wide, pliveined, drying blackened, sparsely stellate- 
pubescent below, usually soon becoming glabrate above, 
the veins sometimes pubescent, the margins entire or 
rarely sinuate to denticulate, the midrib often arched; 
major veins 3, usually arising well above base, with a 
weak submarginal vein. Panicles terminal, to ca 15 cm 
long; hypanthium and calyx ca 2 mm long, sparsely 
stellate-pubescent, the calyx teeth thin, obtuse to rounded, 
the external teeth thick, minute; petals 3, oblong, 1.8-2.7 
mm long, often markedly oblique at apex, white; stamens 
10; anthers 1.5-2 mm long, oblong-linear, the connective 
shortly prolonged at base, the two terminal pores about 
as broad as thecae; style about as long as stamens; stigma 
at first cupuliform, becoming capitate. Fruiting inflores- 
cences with red axes; berries depressed-globose, 5-6 mm 
diam, at first red, becoming black at maturity; seeds 
numerous, minute. Croat 14609, 15052. 

Adult plants rare, seen only on Orchid Island and on 
the eastern side of Gross Peninsula; juveniles slightly 
more common. Known from few observations. Flowers 
at least from the late dry to early rainy seasons (April to 
May), with the fruits maturing shortly afterwards (May 
to July). 

Costa Rica to Colombia and Venezuela. In Panama, 
known from tropical moist forest in the Canal Zone, 
Colon, and Darien and from premontane wet forest in 
Panama. Reported from premontane rain forest in Costa 
Rica (Holdridge et al., 1971). 

Miconia nervosa (Smith) Tr., Trans. Linn. Soc. London 
28:111. 1871 

Shrub, 2-3 m tall, densely soft-pubescent, the trichomes 
on petals and inner flower parts simple, ± stiff, those 
on stems, petioles, and axes of inflorescences appressed- 
ascending. Leaf pairs often unequal; petioles 5-20 mm 
long; blades elliptic, acuminate at apex, acute to attenuate 
at base, 7-28 cm long, 3.5-12 cm wide, pliveined, ciliate, 
sparsely pubescent on upper surface, softly pubescent to 
subsericeous on lower surface, the pubescence much 
denser on veins especially above, the veins 5-7; juve- 
niles with the blades purplish below. Panicles narrow, 
branched or unbranched, 5-15 cm long, usually less than 
3 cm wide, the main axis reddish; flowers 5-parted, ses- 
sile; hypanthium 2.5-4 mm long, appressed-pubescent; 
petals strongly reflexed at anthesis, white, rounded at 
apex; stamens isomorphic; anthers tapered toward apex, 
the connective inconspicuously prolonged at base; ovary 
pubescent; style ca 6 mm long; stigma truncate. Berries 
depressed-globose, to 12 mm wide, pale orange-red 
becoming gray-blue to purple at maturity, fleshy, densely 

pubescent; seeds brown, ± sticky, narrowly wedge- 
shaped, ca 0.7 mm long. Croat 12872. 

Occasional in the older forest; uncommon elsewhere. 
Flowers and fruits throughout the year. 

Southern Mexico to Bolivia. In Panama, known from 
tropical moist forest in the Canal Zone, Bocas del Toro, 
Veraguas, and Darien, from premontane wet forest in 
Colon, Chiriqui, and Panama, from tropical wet forest 
in Veraguas (Atlantic slope), Colon, and Darien, and 
from premontane rain forest in Darien. 

See Fig. 436. 

Miconia prasina (Sw.) DC, Prodr. 3:188. 1828 

Shrub or tree, usually 2-8 m tall; stems, petioles, axes 
of inflorescences, and hypanthia bearing ± dense, ferru- 
ginous, stellate pubescence (especially stems and petioles). 
Petioles very short; blades elliptic to narrowly elliptic, 
acuminate (the acumen often somewhat twisted), acute at 
base and decurrent onto petiole, 12-26 cm long, 4.5-14 
cm wide, entire or more commonly undulate-denticulate, 
glabrate or sparsely stellate-pubescent above (at least in 
age), pubescent with sparse, sessile, stellate trichomes 
below at least on veins, pliveined, the veins 5, sometimes 
reddish. Panicles terminal, 8-23 cm long; hypanthium 
2-3 mm long, reddish; calyx lobes 5, obtuse to rounded 
or obscure, the submarginal teeth small and inconspicu- 
ous or lacking; petals 5, obovate, to 3 mm long, white, 
densely papillate-puberulent in distal three-fourths, 
strongly recurved at anthesis; stamens 10, at first erect; 
filaments curved, geniculate below anther; anthers to 3 
mm long, tapered to apex, the terminal pore held in 
vicinity of style, later recurved over sides of hypanthium; 
style erect, straight, to ca 5.7 mm long. Berries depressed- 
globose, ca 6-9 mm diam, to 5 mm long when fully 
mature, lavender-blue, becoming purple at maturity, 
sparsely pubescent; seeds numerous, minute. Croat 8555. 

Collected once on Gross Peninsula. Populations usu- 
ally flower twice during the dry season, once near the 
onset of the dry season and again in about the middle of 
the dry season. At the second flowering the plants may 
also bear fruits from the earlier flowering period. The 
second flowering is the heavier, with most fruits maturing 
in the early rainy season, chiefly in July and August. 

Southern Mexico to Bolivia and Paraguay; West Indies. 
In Panama, known from tropical moist forest in the Canal 
Zone, Bocas del Toro, Veraguas, Herrera, Panama, and 
Darien, from premontane moist forest in the Canal Zone 
(Ancon), from premontane wet forest in Colon and Chiri- 
qui, from tropical wet forest in Colon, Code, Panama, 
and Darien, and from premontane rain forest in Panama. 

See Fig. 437. 

Miconia rufostellulata Pitt., J. Wash. Acad. Sci. 
13:390. 1923 

Shrub, to 2 m tall, often vinelike; stems, petioles, inflo- 
rescences, and underside of veins sparsely to densely, 
minutely stellate-pubescent; stems glabrous in age. Peti- 
oles 4-12 mm long; blades lanceolate, acuminate, rounded 
to subcordate at base, 4-14 cm long, 1.5-3.5 cm wide, 
setose above, maroon below, entire to denticulate, ciliate, 



the cilia terminating the small veins; veins 3, from base or 
pliveined from very near base. Panicles or racemes small, 
terminal; bracts subulate; flowers 4-parted; hypanthium 
cup-shaped, 1.5-2 mm long; calyx to 2.2 mm long, the 
lobes triangular, persisting in fruit, the exterior teeth 
subulate and divergent at apex, often longer than sepals; 
petals oblong-obovate, white, to 2.5 mm long; stamens 
dimorphic; anthers 2-2.5 mm long, the connective of 
the larger pair dilated; stigma capitate. Berries globose, 
4-5 mm diam, 10-ribbed, sparsely stellate-pubescent; 
mature fruits not seen. Croat 15106. 

Rare, along Barbour and Chapman trails. In Darien, 
flowers in March and fruits in June and July. 

Characterized by the reddish lower leaf surface. De- 
scription of the flower parts is based on the type. 

Known only from the type collection from tropical 
moist forest in the Canal Zone and Darien and from pre- 
montane wet forest in the Canal Zone (Pipeline Road). 

Miconia serrulata (DC.) Naud., Ann. Sci. Nat. Bot., 
ser. 3, 16:118. 1851 

Shrub or tree, 3-10 m tall; stems, axes of inflorescences, 
petioles, and veins of lower leaf surfaces bearing dense, 
brown, stellate pubescence, the trichomes of stems, inflo- 
rescences, and petioles dark brown. Petioles 3-9 cm long; 
blades ± elliptic, acuminate, narrowly rounded or sub- 
cordate at base, 15-33 cm long, 5-14(21) cm wide, gla- 
brous above, densely matted with stellate trichomes 
below, denticulate; veins 5-7, from base. Panicles large, 
terminal, 10-15 cm long, congested toward ends of 
branches; flowering hypanthium oblong, much longer 
than broad, the hypanthium and calyx together ca 5 mm 
long, very densely stellate-canescent; calyx tube 1-2.5 
mm long, markedly flared, the lobes obtuse to rounded, 
the exterior teeth lacking; petals 5, white, obovate, 5-9 
mm long, rounded to irregular at apex, densely stellate- 
pubescent outside, glabrous inside, often densely cili- 
ate with simple trichomes; stamens 10, isomorphic; 
anthers purplish, slightly curved, tapered toward apex, 
ca 4.5 (5.8) mm long, the connective pubescent with 
glandular trichomes, prolonged into 2 short lobes at 
base; style to 9 mm long, thickened at apex. Berries ca 
1 cm diam at maturity, densely stellate-pubescent; seeds 
numerous, minute. Croat 12504. 

Collected near Zetek Trail 500 and 1015. Flowering 
in the late dry season (and probably early rainy season). 
The fruits develop chiefly in the late rainy season (August 
to November). 

Mexico to Peru, Bolivia, and southeast Brazil; West 
Indies. In Panama, known from tropical moist forest in 
the Canal Zone, Bocas del Toro, and Darien, from trop- 
ical wet forest in Colon and Darien, and from premon- 
tane rain forest in Darien. Reported from premontane 
wet forest in Costa Rica (Holdridge et al., 1971). 

Miconia shattuckii Standl., Contr. Arnold Arbor. 5:119, 
pi. 16. 1933 

Shrub or small tree, usually 3-3.5 m tall; branches, peti- 
oles, and inflorescences densely to sparsely tomentose, 
the trichomes with a single irregular axis and numerous, 
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short, sharp branches. Petioles stout, 1-5 cm long; blades 
broadly ovate-elliptic, acuminate, rounded to shallowly 
cordate at base, 20-35 cm long, 12-20 cm wide, dark 
green and glabrous to sparsely villous above, more 
densely pubescent below, with both straight and branched 
trichomes, the branched ones usually restricted to veins, 
entire or the margins entire or somewhat irregular; veins 
5-7, from base (1 weak and submarginal), impressed. 
Inflorescences terminal, reddish, paniculate, to 12 cm 
long; pedicels 1.7-2.3 mm long, minutely bracteate; 
flowers white; hypanthium and calyx pinkish, pubescent 
with both simple and stellate trichomes, together 2.3-3 
mm long; sepals 5, acute, the external teeth minute, often 
green; petals 5, oblong-obovate, 4.2-5.2 mm long, to 2.4 
mm wide, rounded at apex; stamens slightly shorter than 
corolla; filament geniculate below anther; anthers linear- 
attenuate, to 2 mm long, each with 1 apical pore; style 
ca 4 mm long. Berries depressed-globose, 7-10 mm diam, 
pink when young, becoming violet then black at matur- 
ity; seeds numerous, minute. Croat 12190, 14552. 

Rare; known from a single locality on a creek bank on 
Shannon Trail. The type was collected earlier on Snyder- 
Molino Trail. Flowers and fruits in the rainy season. 
Apparently flowers twice per year, at the beginning of 
the rainy season and toward the middle of the rainy 
season. The fruits mature in about 1 month. 

Colombia (Antioquia) and Panama. In Panama, known 
from tropical moist forest on BCI and from lower mon- 
tane rain forest in Darien. 

MOURIRI Aubl. 

Mouriri myrtilloides (Sw.) Poir. subsp. parvifolia 
(Benth.) Morley, Brittonia 23:422. 1971 
M. parvifolia Benth. 
Guayabillo, Arracheche, Solacra, Cierito, Kenna 

Shrub, usually 2-4(15) m tall, essentially glabrous, di- 
varicately branched; younger stems ribbed, the ribs 4, 
thin, sharp, deciduous on older wood. Leaves sessile; 
blades lanceolate or ovate-lanceolate, acute to acuminate, 
rounded to subcordate and inequilateral at base, 3-8.5 
cm long, 2-3 cm wide, pellucid-punctate, the margins 
undulate; vein 1 (the midrib). Fascicles axillary, bearing 
few flowers; pedicels with opposite-decussate bracteoles; 
flowers 5-parted; hypanthium and calyx together 5-6 
mm long, campanulate, the lobes narrowly triangular, to 
3 mm long, persisting in fruit; petals white, acuminate, 
4-6 mm long, soon falling; stamens 10, exserted, shorter 
than style; anthers ca 2 mm long, with 2 subterminal, 
short, porelike slits, the connective darker, thickened 
toward base, bearing a dorsal gland prolonged at base; 
ovary inferior; style elongating to more than twice the 
length of the flower. Berries round, 7-13 mm diam, with 
persistent hypanthia, green turning deep purple at ma- 
turity, indehiscent or splitting open irregularly at matur- 
ity, ephemerally sweet; exocarp thin; mesocarp purplish, 
2-3 mm thick; seed 1, subglobose, to 7 mm broad, with 
minute longitudinal ridges. Croat 11790. 

Common in the forest. Flowers sporadically through- 
out the year, mostly in August and September but also 
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in the middle of the dry season. The fruits probably 
develop in about a month. 

Leaves are similar to Eugenia nesiotica (106. Myrta- 
ceae), a tree that flowers before putting on new leaves. 
Though Melastomataceae are said to lack stipules, this 
species usually bears interpetiolar structures that are at 
least stipule-like. 

Mexico to Colombia, Ecuador, Peru, Bolivia, and 
western Brazil. In Panama, known from tropical moist 
forest in the Canal Zone, Bocas del Toro, Chiriqui, Los 
Santos, Panama, and Darien, from tropical dry forest 
in Code, from premontane wet forest in Cocle and Pa- 
nama, and from tropical wet forest in Cocle. 

OSSAEA DC. 

Ossaea quinquenervia (P. Mill.) Cogn. in A. DC, 
Monogr. Phan. 7:1064. 1891 
O. diversifolia (Bonpl.) Cogn. 
Fruta de pava 

Shrub, to 1(1.5) m tall; young stems, petioles, and inflo- 
rescences bearing dense, minute, brown, stellate pubes- 
cence. Petioles 1-3 (5) cm long; blades ovate to broadly 
elliptic, acute to short-acuminate, abruptly attenuate 
and decurrent nearly to base of petiole, 6-22 cm long, 
3.5-11.5 cm wide, glabrate to sparsely pilose above, 
densely stellate on veins below, denticulate and ciliate 
with reddish pilose trichomes, pliveined, the veins 5. 
Cymes loosely branched, paniculate, axillary, 2-5 cm 
long; flowers 5-parted; hypanthium pink, subglobose to 
campanulate, glandular-puberulent, sometimes sparsely 
setose (especially elsewhere); hypanthium and calyx tube 
together ca 1 mm long; calyx tube prominent, the lobes 
less than 1 mm long and widely spreading, the lobes and 
exterior teeth subulate; petals narrowly triangular to 
ovate, minute, ca 1.2 mm long, white, rounded to acute 
at apex, with a subapical tooth on outside, spreading at 
anthesis; stamens 10, erect, to 3.3 mm long, the connec- 
tive extending somewhat beyond filament; anthers with 
apical pores; ovary inferior; style erect, to 5.7 mm long. 
Berries red, turning purple-black, subglobose, to ca 4 
mm diam; seeds minute, numerous. Croat 11429. 

Locally common at the edges of clearings; less frequent 
in the forest. Flowers and fruits throughout the year. 

Costa Rica to northern South America. In Panama, 
known principally from tropical moist forest in the Canal 
Zone, all along the Atlantic slope, and in Chiriqui, Los 
Santos, Panama, and Darien on the Pacific slope; known 
also from premontane moist forest in Panama (Panama 
City), from premontane wet forest in Panama, and from 
tropical wet forest in Colon, Panama, and Darien. 

SCHWACKAEA Cogn. 

Schwackaea cupheoides (Benth.) Cogn. ex Durand, 
Index Gen. Phan. 132. 1888 

Branched herb, 7-75 cm tall; stems square, reddish, gla- 
brous to pubescent on nodes and along angles. Petioles 
very short, to 8 mm long; blades ovate to narrowly ellip- 

tic, acute to acuminate, acute at base, 1-6 cm long, 0.3-2 
cm wide, entire, sparsely pubescent, the trichomes above 
longer and sparser than below; veins 3. Flowers 4-parted, 
sessile, solitary in leaf axils; hypanthium ca 4 mm long at 
anthesis (excluding teeth), strigose, the lobes slender, 
ca 2 mm long, strigose, ciliate; petals pink (rarely white), 
ca 5 mm long; stamens 8, dimorphic, the outer 4 lavender, 
their connective longer than the anther, at right angles 
to filament, the inner 4 stamens yellow, with the anthers 
much reduced; ovary superior; style ± equaling height 
of anthers. Capsules oblong, ca 1 cm long, ribbed, the 
ribs 8, corky, tuberculate, setose; seeds cochleate, minute, 
numerous. Croat 12279. 

Occasional, in clearings and on exposed lakeshore 
banks. Flowers principally from August to January. The 
fruits probably mature from September to February. 

Capsules probably split open from the apex. The 
minute globular seeds pass slowly through the passages 
formed between the long cilia of the persistent sepals, 
probably only while the wind is blowing. 

Southern Mexico to Panama and Colombia. In Pan- 
ama, known from tropical moist forest in the Canal Zone, 
San Bias, Veraguas, Los Santos, and Panama, from pre- 
montane wet forest in Chiriqui, Cocle, and Panama, and 
from tropical wet forest in Colon. 

See Fig. 438. 

TIBOUCHINA Aubl. 

Tibouchlna longifolia (Vahl) Baill., Adansonia 
12:74. 1877 

Herb, to 1.5 m tall, becoming woody in age, appressed- 
pilose. Petioles 5-15 mm long; blades narrowly lanceo- 
late, acute to acuminate, acute to obtuse at base, 4-11 cm 
long, 1-3.5 cm wide, entire, the trichomes above adnate 
to the leaf for part of their length; veins 5-7. Cymes ter- 
minating stems and branches; flowers 5-parted, often 
many; hypanthium and calyx densely setose, the lobes 
slender, 3-4 mm long; petals white (rarely pinkish), 
obovate, 6-8 mm long, ciliate; stamens 10, folded at 
anthesis, later unfolding to 5 mm long; anthers yellow, 
ca 3 mm long, tapered to apex, with a single terminal 
pore (eventually equaling or exceeding stigma), curved, 
lobulate at base; ovary superior; style erect; stigma sim- 
ple. Capsules subglobose, ca 3 mm long; seeds many, 
cochleate, tuberculate. Croat 4611. 

Usually locally abundant in clearings. Flowers and 
fruits throughout the year. 

The capsules are somewhat nodding at maturity and 
are irregularly dehiscent by slender cracks near the apex. 
The minute seeds pass through when the capsules are 
shaken in the wind. 

Southern Mexico to western Brazil and Bolivia; West 
Indies. In Panama, known principally from tropical 
moist forest in the Canal Zone, Bocas del Toro, Chiriqui, 
Los Santos, Herrera, Panama, and Darien; known also 
from premontane moist forest in Panama, from premon- 
tane wet forest in Chiriqui, Cocle, and Panama, from 
tropical wet forest in Cocle (Atlantic slope) and Panama, 
and from lower montane rain forest in Chiriqui. 



TOPOBAEA Aubl. 

Topobaea praecox Gleason, Phytologia 3:355. 1950 

Hemiepiphytic shrub, to 4 m tall, often perched in 
crotches of trees, not commonly found in top of crown, 
the trunk to the ground slender, 5-6 cm diam, not twin- 
ing; stems terete, glabrous; branches arching, pendent, 
to 4 m long, the youngest stellate-furfuraceous, the inter- 
nodes short on flowering branches. Leaves immature at 
flowering time, clustered; petioles 1-5 cm long, stellate- 
pubescent; blades ovate to oval, acuminate, obtuse to 
subcordate at base, 3-16 cm long, 1.5-11 cm wide, gla- 
brous above, weakly stellate-pubescent below espe- 
cially on veins, entire, pliveined or basally veined, the 
veins 5, the midrib arched. Fascicles axillary, of usually 
3 or 4 (to 5) flowers, usually on leafless nodes; pedicels 
less than 1 cm long; bracts in 2 pairs, at base of each 
flower, decussate, distinct to the base, broadly rounded, 
emarginate and recurved at apex, 7-8 mm long, glabrous 
to sparsely and minutely stellate-pubescent; flowers ca 3 
cm wide, 6-parted; hypanthium and calyx to 1 cm long; 
calyx lobes rounded to obtuse, curved inward in fruit, 
± glabrous, tinged with red; petals magenta, obovate, 
sometimes oblique, 1.5 (2.2) cm long, thick at base; 
stamens 12, to 2.3 cm long; filaments flexed below anthers; 
anthers to 1.2 cm long, coherent laterally except at apex, 
horizontal and directed to one side of flower with the 
style, with 2 subapical pores; ovary inferior; style to 1.6 
cm long, held just in front of anthers; stigma simple. 
Fruiting hypanthia and calyces to ca 1.2 cm long, bowl- 
shaped; berries contained within persistent sepals; seeds 
sticky, numerous, dark brown, oblong, to 1.3 mm long, 
embedded within a fleshy white matrix. Croat 14953. 

Occasional in the forest high in trees, rarely lower on 
the lakeshore; probably always somewhat epiphytic. 
Flowers from March to June, with the fruits probably 
maturing from June to September. Leaves fall off during 
the late dry season and are replaced in the early rainy 
season. 

A large bee, possibly Eulaema mexicana, was observed 
drumming pollen out of flowers in an upside-down posi- 
tion. The process takes less than 10 seconds per flower. 

Allen (unpublished manuscript) said that a related 
species, T. regeliana Cogn., is at first a strangler, eventu- 
ally developing a trunk of its own. 

Costa Rica and Panama. In Panama, known from 
tropical moist forest in the Canal Zone, San Bias, and 
Darien and from premontane wet and tropical wet forests 
in Code, Panama, and Darien. 

108. ONAGRACEAE/LUDWIGIA     679 

108. ONAGRACEAE 
Aquatic herbs or erect or prostrate terrestrial herbs; 
stems sometimes winged. Leaves alternate, sessile or 
petiolate; blades simple, entire; venation pinnate; stipules 
lacking. Flowers bisexual, actinomorphic, solitary, axil- 
lary, bracteolate; calyx 4-6-lobed, forming a hypanthium, 
the lobes valvate; petals the same number as calyx lobes, 
clawed, yellow or occasionally white with a yellow spot, 
free, soon falling; stamens twice the number of calyx 
lobes, in 2 series; anthers 2-celled, dehiscing longitu- 
dinally; ovary inferior, generally 4-locular, 4-carpellate; 
placentation axile; ovules anatropous, many on each 
placenta; style simple; stigma capitate. Fruits loculicidally 
dehiscent capsules; seeds many, lacking endosperm, the 
raphe (scar of the ovular stalk) often diagnostic. 

The family is represented on BCI only by Ludwigia. 
Distinguished by the usually four-parted flowers, with 

nearly rounded, clawed, yellow petals and an inferior, 
multiovulate ovary terminated by a hypanthium and 
persistent sepals. 

Flowers of some species are pollinated at least in part 
by stingless bees, halictid bees, and other small bees. 
Pollen grains of the Onagraceae are held together by 
viscid elastic threads. Bees specialized on this family have 
pollen baskets made up of long unbranched bristles 
(Proctor & Yeo, 1973). Some species are self-pollinated 
(Ludwigia decurrens) or mostly self-pollinated (L. octo- 
valvis) (P. Raven, pers. comm.). 

Plants grow principally in aquatic situations, and the 
minute, usually buoyant seeds are probably dispersed 
partly by wind and partly by water. 

Some 21 genera and about 650 species; primarily in 
temperate and subtropical regions. 

LUDWIGIA L. 

Ludwigia decurrens Walt., Fl. Carol. 89. 1788 
Jussiaea decurrens (Walt.) DC. 

Erect, ± glabrous herb, usually to 1 m tall, branched; 
stems usually 4-winged. Blades subsessile, lanceolate to 
linear, attenuate to apex, ± acute at base, mostly 5-12 
cm long, 1-3.5 cm wide, prominent lateral veins in 11-16 
pairs, conspicuously loop-connected. Flowers solitary in 
upper axils, 4-parted; sepals lanceolate-ovate, 7-10 mm 
long; petals yellow, 8-12 mm long; stamens 8, 2-3 mm 
long; style ca 2 mm long; stigma globose, ca 2 mm thick. 
Capsules clavate-obpyramidal, (8) 12-20 mm long, 
4-angled or 4-winged, the corners dark-ribbed, weather- 

KEY  TO  THE   SPECIES   OF   LUDWIGIA 

Leaves obovate to suborbicular, the petioles conspicuous, one-fourth to fully as long as blade; 
plants floating or prostrate on soil, rare L. helminthorrhiza (Mart.) Hara 

Leaves lanceolate to linear, the petioles lacking or short, much less than one-fourth as long as 
blade; plants often aquatic, but always erect: 

Flowers 4-parted; seeds multiseriate in each locule of the capsule, not enclosed in a corky persis- 
tent endocarp: 

Capsules club-shaped, conspicuously broadened toward apex, 8-20 mm long; plants rare or 
no longer present on the island L. decurrens Walt. 

Capsules ± cylindrical, 2-5 cm long; plants common L. octovalvis (Jacq.) Raven 
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Flowers 5- or 6-parted; seeds uniseriate or biseriate in each locule, each seed surrounded by its 
corky persistent endocarp: 

Plants conspicuously pubescent; capsules ± cylindrical, 2-4.5 cm long; seeds in 1 series in 
each locule, free within a horseshoe-shaped endocarp; plants common    
 L. leptocarpa (Nutt.) Hara 

Plants glabrous or essentially so (the stems and fruits drying viscid); capsules ± oblong, less 
than 1 cm long; seeds in 2 series in each locule, entirely enclosed within endocarp; plants 
possibly no longer present  L. torulosa (Am.) Hara 

ing into fibers; seeds subcylindrical, less than 1 mm long, 
free, multiseriate in each locule, the raphe ca one-fifth 
the width of the body. Bailey & Bailey 384. 

Possibly no longer occurring on the island; last col- 
lected by the Baileys along the shore. Probably flowers 
and fruits throughout the year. 

Southern United States to northern Argentina. In 
Panama, known from tropical moist forest in the Canal 
Zone and Bocas del Toro and from tropical dry forest in 
Code. 

Ludwigia helminthorrhiza (Mart.) Hara, J. Jap. Bot. 
28:292. 1953 
Jussiaea natans H. & B. 

Aquatic herb, floating on water or prostrate on mud, ± 
glabrous; stem conspicuously rooting at nodes, seldom 
branching. Petioles 1-3 cm long; blades obovate to sub- 
orbicular, blunt at apex, abruptly narrowed to petiole, 
2-7 cm long, 1.5-4.5 cm wide; lateral veins conspicuous, 
with a loop-connecting vein. Flowers solitary in axils, 
usually 5-parted; sepals lanceolate-ovate, ca 5 mm long; 
petals white with basal yellow spot, oblong-obovate, 
8-14 mm long, shortly clawed; stamens 10, unequal, 3-5 
mm long; anthers 1-2 mm long; style white, 4-7 mm 
long; stigma green, slightly lobed, ca 1.5 mm wide. Cap- 
sules subcylindrical, 2-3 cm long, ca 3 mm thick; endo- 
carp hard, shining, ca 1.5 mm long; seeds contained in 
and adnate to the endocarp, uniseriate in each locule. 
Shattuck 1132. 

Apparently once common at the edge of the lake and 
no doubt still occurring in marshy areas on the southern 
and western edges of the island. Apparently flowers and 
fruits throughout the year. 

Southern Mexico to Peru and Paraguay. In Panama, 
known from tropical moist forest in the Canal Zone, 
Panama, and Darien. 

Ludwigia leptocarpa (Nutt.) Hara, J. Jap. Bot. 
28:292. 1953 
Jussiaea leptocarpa Nutt. 

Herb usually about 1 m tall or shrub to 2.5 m, rooting at 
lower nodes when in water; stems angulate-winged from 
below petiole, sparsely white-pilose and puberulent. 
Blades sessile or on petioles to 10 mm long, lanceolate, 
usually acute or acuminate at apex, gradually tapered to 
base, 4-8(14) cm long, 0.7-2.8 cm wide, usually puberu- 
lent on both surfaces, often with longer trichomes on 
veins. Flowers solitary in axils, 5- or 6-parted; pedicels 
to ca 2 cm long; sepals lanceolate, acuminate, 5-8 mm 

long; petals yellow, obovate, rounded at apex, usually 
8-10 mm long (rarely smaller); stamens 10 or 12, in 2 
series, the shorter series opposite petals, the longer ones 
alternate, about as high as stigma; anthers extrorse; style 
stout, 2-4 mm long; stigma capitate (becoming fleshy); 
nectaries in U-shaped depressions around base of outer 
filaments, protected by a close series of arching trichomes 
from either side; nectar copious. Capsules subcylindrical, 
striate, 2.5-4.5 cm long, to 3 mm thick, long-pubescent; 
seeds uniseriate in each locule, ca 1 mm long, surrounded 
by the horseshoe-shaped corky endocarp. Croat 11299, 
13972. 

Frequent in swampy or moist areas on the shore; often 
a component of floating masses of vegetation. Flowers 
and fruits from January to July. 

Throughout the tropics and subtropics of the New 
World. In Panama, known from tropical moist forest in 
the Canal Zone and Bocas del Toro, from tropical dry 
forest in Code, and from premontane wet forest in 
Chiriqui. 

See Fig. 439. 

Ludwigia octovalvis (Jacq.) Raven, Kew Bull. 
15:476. 1962 
Jussiaea suffruticosa L. 

Aquatic herb, usually to 1.5 m tall; stems usually branched 
and weakly or rather densely pubescent. Leaves variable, 
sessile or short-petiolate, lanceolate or oblong to linear, 
acute to acuminate at apex, acute to attenuate at base, the 
larger leaves 6-15 cm long, 0.5-3.5 cm wide. Flowers 
solitary in axils, 4-parted; sepals ovate or lanceolate, 
3-15 mm long; petals obovate, yellow, rounded or emar- 
ginate at apex, to 1.5 cm long; stamens 8, in 2 series, the 
outer 4 opposite petals, the inner 4 around style, longer 
than style in bud; anthers extrorse; style 1.5-3.5 mm long; 
stigma ± globular, held just above anthers at anthesis. 
Capsules ± cylindrical, 2-5 cm long, striate with 8 
darker ribs, weathering at maturity, splitting apart longi- 
tudinally; seeds multiseriate in each locule, free, minute, 
with the raphe enlarged and as large as body of seed, the 
seeds dispersed by wind and water. Croat 6863, 15245. 

Common along the shore, usually in standing water, 
occasionally as an epiphyte on floating debris. Flowers 
and fruits principally in the rainy season. 

This species as treated here includes both Jussiaea suf- 
fruticosa L. var. octofila (DC.) Munz and var. ligustri- 
folia (H.B.K.) Griseb. as treated by Munz in the Flora 
of Panama (1959). 

Throughout the tropics of the world. In Panama, 
ecologically variable; known from tropical moist forest 
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in all areas, from tropical dry forest in Code, from pre- 
montane wet forest in Chiriqui, from tropical wet forest 
in Colon, Code, and Darien, and from lower montane 
wet forest in Chiriqui. 

See Fig. 440. 

Ludwigia torulosa (Arn.) Hara, J. Jap. Bot. 28:294. 1953 

Erect glabrous herb; stems reddish-brown and viscid 
(at least on drying). Petioles less than 1 cm long; blades 
narrowly lanceolate, long and gradually tapered to apex, 
acute at base, 8-13 cm long, 0.5-1.7 cm wide. Flowers 
solitary in axils, usually 5-parted. Fruits ± oblong, con- 
stricted in the middle, ± viscid (at least on drying), less 
than 1 cm long; seeds many, biseriate in each locule, 
surrounded by endocarp. Shattuck 1161. 

Collected once by Shattuck in August 1934 at Zetek 
House. This collection was not considered by either 
Standley or Munz in the Flora of Panama. Seasonality 
not known. 

Belize, Panama, the Guianas, Brazil, and Bolivia; 
Cuba, Santo Domingo. In Panama, known only from 
BCI. 

Members of the family are confused with only the 
Umbelliferae (110) and are most easily recognized by 
being arborescent and by having panicles with the flowers 
arranged in small umbels. Except for Didymopanax (with 
a usually laterally compressed fruit), fruits are also char- 
acteristic, being more or less globose with a prominent 
ring around the persisting styles. 

The flowers are very open, with dorsifixed versatile 
anthers that turn inside out, making the pollen easily 
accessible. Nectar, if present, is also accessible. Flowers 
are probably pollinated by a wide range of small insects. 
Hladik (1970) reported that they are visited primarily by 
bees of the genera Trigona and Melipona. 

The fruits are probably dispersed chiefly by birds, but 
may be taken by white-faced monkeys (Enders, 1935; 
Hladik & Hladik, 1969) and perhaps other animals. Fruits 
of Didymopanax morototoni are taken by a variety of birds 
including guans, manakins, toucans, honeycreepers, 
pigeons, and woodpeckers (Chapman, 1938). Fruits of 
Dendropanax arboreus are taken by the bat Artibeus 
jamaicensis Leach in Mexico (Yazquez-Yanes et al., 1975). 

About 65 genera and about 800 species; mostly in the 
tropics. 

109. ARALIACEAE 

Terrestrial or epiphytic shrubs or trees. Leaves alternate, 
petiolate (the petioles often variable in length), simple to 
pinnately or palmately compound; blades entire, ser- 
rate, or lobed, sometimes with T-shaped or branched 
trichomes; venation pinnate; stipules present, sometimes 
ligulate. Panicles terminal, compound, the ultimate divi- 
sions heads or umbels; flowers bisexual or polygamous 
(Oreopanax), greenish; calyx inconspicuous, with about 
5 teeth; petals 5, valvate, arising from the epigynous 
disk; stamens 5-10, free, alternate with the petals; anthers 
2-celled, dorsifixed, dehiscing longitudinally; ovary infe- 
rior, 2-10-locular; placentation axile; ovules solitary in 
each locule, pendulous, anatropous; styles 2-10, free or 
connate; stigmas terminal or on inner surfaces. Fruits 
berries; seeds as many as carpels, with copious endo- 
sperm. 

DENDROPANAX Dec. & Planch. 

Dendropanax arboreus (L.) Dec. & Planch., Rev. Hort. 
ser. 4, 3:107. 1854 

Gilbertia arborea (L.) Marchal 
Vaquero 

Tree, 10-20(25) m tall, 25-40(70) cm dbh, glabrous; 
bark with prominent lenticels, not deeply fissured; wood 
soft; ultimate branches whorled from apex of stout stems; 
stems brittle. Leaves simple, alternate; petioles 1-8 cm 
long; blades variable, mostly elliptic, also ovate-elliptic 
and obovate-elliptic, obtuse to acuminate and down- 
turned at apex, attenuate to rounded at base, 5.5-15 cm 
long, 2-8 cm wide, usually entire, rarely with remote 
apiculate teeth. Racemes terminal, 6-12 cm long, of 3-20 
pedunculate umbels, frequently with many umbels along 
rachis below terminal whorl of umbels; primary peduncle 

KEY TO  THE  SPECIES  OF ARALIACEAE 

Leaves compound: 
Leaves pinnately 3-9-foliolate; blades sharply serrate; plants cultivated in the Laboratory 

Clearing   Polyscias guilfoylei (Bull) Bailey 
Leaves palmately 7-12 foliolate; blades entire; plants frequent in clearings and along the shore 

•; Didymopanax morototoni (Aubl.) Dec. & Planch. 
Leaves simple: 

Flowers sessile or nearly so in dense heads, the heads staminate or bisexual; inflorescence 
branches usually stellate-pubescent  Oreopanax capitatus (Jacq.) Dec. & Planch. 

Flowers pedicellate in umbels, bisexual; inflorescence branches glabrous: 
Leaves usually ± elliptic, infrequently toothed; calyx truncate to weakly lobed; petals more 

than 2 mm long; fruit ca 10 mm diam; seeds rugose, notched at apex  
 Dendropanax arboreus (L.) Dec. & Planch. 

Leaves usually ± oblong, usually with remote, minute teeth; calyx with 5 deltoid teeth; petals 
usually less than 1.5 mm long; fruits ca 6 mm diam; seeds appearing smooth, grooved 
along rounded outer margin Dendropanax stenodontus (Standl.) A. C. Smith 



and rachis 1.5-6 cm long, bracteate at nodes, the florif- 
erous peduncles 1-5 cm long, often bracteate, the bracts 
free, ovate, ca 1 cm long; pedicels 3-9 mm long; flowers 
(3)10-30(50) per umbel, greenish-white, ca 6 mm diam, 
5-7-parted; calyx ± bowl-shaped, truncate and undulate 
to remotely 5-lobed; petals 5, valvate, (1.3)2-2.5 mm 
long, acute and cucullate at apex, spreading at anthesis, 
later reflexed; stamens 5 (7), alternate with and longer 
than petals, to 4 mm long, erect at anthesis, later spread- 
ing; anthers ca 1 mm long; styles 5 (7), connate at base, 
the connate part flat or slightly conical, free and held 
tightly together at apex, later spreading, persistent in 
fruit, ca 0.5 mm long. Berries globose, ca 1 cm diam, 
smooth, drying deeply sulcate between seeds with ± 
sharp ridges, black-purple at maturity, with a ringlike 
scar around persistent styles; seeds 5 (7), ± semicircular, 
flattened, with a sharp margin, ca 7 mm long, tan, notched 
at apex on inner margin, minutely muricate. Croat 11751, 
17047. 

Frequent in the forest. Flowers from June to Decem- 
ber, principally in July and August. The fruits mature 
in about 1 month. Individuals may bear mature fruits 
as well as flowers on separate inflorescences. Leaves are 
lost and quickly replaced in the dry season. 

Mexico to Colombia, Venezuela, Ecuador, Peru, and 
Bolivia; West Indies. In Panama, known from tropical 
moist forest in the Canal Zone, Bocas del Toro, Veraguas, 
Los Santos, and Darien Provinces, from premontane wet 
forest in the Canal Zone, Chiriqui, Code, Panama, and 
Darien, and from lower montane wet forest in Chiriqui. 
Reported from premontane moist, tropical wet, and pre- 
montane rain forests in Costa Rica (Holdridge et al, 
1971). 

See Figs. 441 and 442. 

Dendropanax stenodontus (Standl.) A. C. Smith, 
Trop. Woods 66:3. 1941 

Shrub or small tree, 1-2.5(4) m tall, glabrous; stems 
striate when dry. Leaves simple, alternate; petioles 1-8 
cm long; blades variable, frequently oblong, also elliptic, 
narrowly elliptic, oval, oblong-ovate or oblong-obovate, 
usually abruptly long-acuminate at apex, attenuate to 
rounded at base, 6-25 cm long, 2-10 cm wide, usually 
with sparse, minute, apiculate teeth. Racemes terminal, 
2-8 cm long, of 3-15 pedunculate umbels, usually with 
few umbels on rachis below terminal whorl of umbels; 
primary peduncle and rachis 4-7 cm long, bracteate at 
nodes, the floriferous peduncles 1-5 cm long, bracteate 
near middle, the bracts free, ovate, ca 0.5 mm long; pedi- 
cels 2-9 mm long; flowers 4-35 per umbel, greenish- 
white to greenish-purple, ca 4.7 mm diam at anthesis, 
usually drying black to purple; calyx ± bowl-shaped, 
lobed, 1-1.8 mm long (mostly less than 1.5 mm), acute 
and cucullate at apex, spreading at anthesis, later reflexed, 
the lobes 5, deltoid to apiculate; petals narrowly ovate, 
3-3.5 mm long; stamens 5, alternate with and as long as 
or slightly longer than petals, erect to spreading; anthers 
ca 0.7 mm long, the thecae directed upward at anthesis; 
styles 5-9, connate, ca 1 mm long, conical at base, free at 
apex and held tightly together at anthesis, later spreading, 
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persistent in fruit. Berries globose, smooth, ca 6 mm long, 
drying slightly sulcate between seeds; seeds 5, shaped like 
orange segments, ca 4.3 mm long, tan, deeply grooved on 
one side along rounded outer margin. Croat 5409, 11427. 

Occasional, in somewhat disturbed areas at the edges 
of clearings or on shore; one individual known in the 
older forest. Flowers from April to August, mostly in 
July and August, rarely earlier or later. The fruits mature 
from May to September, mostly in July and August. 
Individuals may flower two or more times per season 
and can be found with both flowering and fruiting in- 
florescences. 

Mexico (Chiapas) to Panama. In Panama, known prin- 
cipally from tropical moist forest on the Atlantic slope 
of the Canal Zone, in adjacent parts of Colon, and in San 
Bias; known also from premontane wet forest in Colon 
(near Maria Chiquita). 

See Fig. 443. 

DIDYMOPANAX Dec. & Planch. 

Didymopanax morototoni (Aubl.) Dec. & Planch., 
Rev. Hort. ser. 4, 3:109. 1854 
Mangabe, Gargoran, Pavo, Pava 

Tree, to 25(30) m tall; trunk to 40(70) cm dbh; outer 
bark planar, thin, ± mottled, marked with vertical rows 
of minute lenticels, these rubbing off easily; inner bark 
moderately thick, coarse, mottled tan and white; sap with 
sweet, strong odor; leaves and inflorescences clustered at 
apex. Leaves alternate, palmately compound; petioles to 
1 m long with a basal ligule ca 1 cm long; petiolules 3-14 
cm long; leaflets 7-12, oblong or oblong-oblanceolate, 
acuminate, obtuse to rounded or subcordate at base, 8-45 
cm long, 3-19 cm wide, entire, glabrous above, densely 
and softly ferruginous-pubescent below with T-shaped 
trichomes; juvenile leaves much thinner, the lower surface 
with numerous, small, appressed, T-shaped trichomes, 
the upper surface with long simple trichomes much like 
those on the conspicuously ciliolate margins. Panicles 
compound, terminal, 15-50 cm long, with racemose 
umbels, the pubescence appressed, grayish, the branches 
subtended by small bracts; flowers bisexual, 5-parted, 
7-15 per umbel; calyx cupuliform, 1-1.5 mm long; petals 
oblong, 1.5-2.5 mm long, glabrous inside; stamens 
1.5-2.5 mm long; styles 2, free, ca 1 mm long, erect, 
spreading in fruit. Berries transversely oblong, flattened, 
cordate at both ends, ca 5 mm long and 8-10 mm wide; 
seeds 2. Croat 4394, 6853; 14584 (juvenile leaves). 

Frequent in clearings and along the shore. Flowers 
from July to December, but mostly in the late rainy 
season. Allen (1956) reported that the flowers are present 
from November to February on the Osa Peninsula in 
Costa Rica. The fruits are common from January to May. 

The species is frequently visited by small birds during 
the fruiting period. 

Mexico to Brazil and Argentina; West Indies. In Pan- 
ama, characteristic of tropical dry and tropical moist 
forests (Holdridge & Budowski, 1956; Tosi, 1971); known 
also from premontane moist and premontane wet forests 
in Panama and from tropical wet forest in Colon. 
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OREOPANAX Dec. & Planch. 

Oreopanax capitatus (Jacq.) Dec. & Planch., Rev. 
Hort. ser. 4,3:108. 1854 

Polygamous shrub or tree, to 15 m, sometimes hemiepi- 
phytic and growing near top of canopy, glabrous except 
for inflorescences. Leaves simple, whorled near apex of 
branches; petioles 5-25 cm long, terete; blades ovate, 
elliptic or obovate, 10-30(35) cm long, 4-16(25) cm 
wide, acute to long-acuminate at apex, acute to rounded 
at base, the larger ones conspicuously undulate. Panicles 
terminal, 15-20(30) cm long, the heads dense, racemose, 
staminate or bisexual, the inflorescence branches with 
branched trichomes; bracts at branching nodes small; 
staminate headsl0-25-flowered, the flowers with 1 or 2 
styles; bisexual heads 5-12-flowered, the flowers with 
5-10 styles, the styles to ca 1 mm long; stamens to 3 mm 
long; both types of heads with calyx ca 1 mm long; petals 
5, white, oblong, 2-2.5 mm long. Berries subglobose, to 
8 mm diam; seeds few. Croat 11861. 

Frequent in the forest. Seasonality uncertain. Flowers 
and fruits in the early dry season (January and February), 
but mostly during the early to the middle of the rainy 
season (June to October), especially in July and August. 

Though generally found to be a small to medium-sized 
tree growing in the normal manner, at least one plant 
was seen growing as a hemiepiphyte on another tree at 
ca 30 m. 

Mexico to South America; West Indies. In Panama, 
known from tropical moist forest in the Canal Zone, 
Bocas del Toro, and Darien, from premontane wet forest 
in Chiriqui and Code, and from lower montane wet 
and lower montane rain forests in Chiriqui. 

POLYSCIAS Forst. & Forst.f. 

Polyscias guilfoylei (Bull) Bailey, Rhodora 18:153. 1916 
Nothopanax guilfoylei (Bull) Merr. 
Wild coffee, Coffee tree 

Glabrous shrub, 5-7 m tall but usually pruned; stems 
with elongate lenticels. Leaves imparipinnate; petiole, 
rachis, and petiolules often purplish and marked with 
light green streaks; leaflets 3-9, variable, orbicular to 
ovate-elliptic, obtuse to short-acuminate at apex, acute 
to rounded at base, attenuate to petiole, mostly 5—12 cm 
long, 3-7 cm wide, sharply serrate, the margins some- 
times white. Panicles large, open, the umbels long- 

pedunculate; flowers small, 4- or 5-parted, pedicellate; 
ovary 5-8-locular. Fruits not seen. Croat 14549. 

Cultivated in the Laboratory Clearing and usually 
pruned. Seasonal behavior not determined. 

The variety laciniata Bailey, with deeply incised mar- 
gins, is cultivated at Summit Garden (Canal Zone). 

Native to Polynesia; cultivated in the American tropics. 
In Panama, known from tropical moist forest in the Canal 
Zone and Bocas del Toro. 

110. UMBELLIFERAE 
(APIACEAE) 

Glabrous perennial herbs (Spananthe annual), aquatic 
(Hydrocotyle) or terrestrial, sometimes strong-scented 
(Eryngium). Leaves opposite, alternate, or basal, petiolate; 
blades simple, usually serrate, spiny, sometimes tripartite 
in Eryngium, peltate in Hydrocotyle; venation generally 
palmate (obscure in Eryngium); stipules lacking {Span- 
anthe with bristly cilia). Umbels or heads terminal and 
axillary; flowers bisexual, actinomorphic; calyx 5-lobed 
(lacking in Hydrocotyle); petals 5, free, white; stamens 5, 
free, alternating with the petals, inserted on an epigy- 
nous disk; ovary inferior, 2-locular, 2-carpellate; placen- 
tation axile; ovules 1 per locule, anatropous, pendulous; 
styles 2, basally swollen and forming a depressed stylo- 
podium (lacking in Eryngium); stigmatic tips swollen, 
± globular. Fruits schizocarps of 2 mericarps; seeds 1 
per mericarp, with abundant endosperm. 

Umbelliferae are characterized by the usually sheathing 
petioles, the usually umbellate inflorescences, the bicar- 
pellate, bilocular, inferior ovary, and the schizocarpic 
fruit. 

The flowers of most species are self-compatible, but 
protandrous, and are pollinated by insects, especially 
Diptera and unspecialized Hymenoptera (Bell, 1971). 
Self-pollination is believed to be effected by thrips, which 
are found in great abundance on the inflorescences. 

The fruits do not have any apparent means of dispersal. 
Hydrocotyle umbellata must rely on water currents or 
perhaps water fowl to disperse its seeds because of its 
consistent aquatic habitat around the margin of the lake. 
Leaves of Eryngium foetidum are used as a condiment in 
Panama, and the species has no doubt been dispersed 
by man. 

About 275 genera and 3,000 species; primarily in the 
North Temperate regions. 

KEY  TO  THE  SPECIES   OF   UMBELLIFERAE 

Plants aquatic; leaves orbicular, peltate Hydrocotyle umbellata L. 
Plants not aquatic; leaves not orbicular, not peltate: 

Plants with basal rosette of linear-oblanceolate leaves; flowers sessile, in densely bracteate heads 
 Eryngium foetidum L. 

Plants lacking basal leaves; flowers pedicellate, in long pedunculate umbels  
  Spananthe paniculata Jacq. 
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ERYNGIUM L. SPANANTHE Jacq. 

Eryngium foetidum L., Sp. PI. 232. 1753 
Culantro, Culantro coyote, Fitweed, Spiritweed 

Glabrous herb from a stout taproot, to 60 cm tall. Leaves 
dimorphic; blades of basal rosette linear-oblanceolate, 
rounded at apex, cuneate at base, 10-16 cm long, 2.5-4 
cm wide, serrate; upper blades opposite, sessile, oblanceo- 
late, often tripartite, apiculate at apex, acute to obtuse at 
base, 2-3 cm long, 0.5-1.5 cm wide, spinulose-serrate. 
Flower heads dense, bracteate, cylindrical, ca 1 cm long, 
subtended by 5 or 6 leaflike bracts greatly exceeding the 
heads; flowers 5-parted, white, minute, sessile, congested, 
subtended by a bracteole; bracteoles narrow, exceeding 
the fruit; sepals widely separated, ovate, mucronate at 
apex, ± equaling petals; petals ca 0.5 mm long, refolded 
inward; stamens nearly twice as long as styles, shed with 
corolla after anthesis; styles 2, ca 1 mm long, somewhat 
spreading, exserted earlier than stamens. Fruits ± glo- 
bose, ca 2 mm long, conspicuously muricate. Croat 8672. 

Common in the Laboratory Clearing. Flowers and 
fruits throughout the year, but the flowers are initiated 
principally in the dry season. 

The plant has a foul aroma in all parts. Crushed leaves 
are savored by the natives as a condiment in foods. 

Throughout the tropics of the New World; introduced 
into tropical Africa. In Panama, growing in clearings and 
weedy areas; known from tropical moist forest in the 
Canal Zone, all along the Atlantic slope, and in Panama 
and Darien, from tropical dry forest in Code and Pa- 
nama, from premontane moist forest in the Canal Zone, 
and from premontane wet forest in Chiriqui, Code, and 
Panama. 

HYDROCOTYLE L. 

Hydrocotyle umbellata L., Sp. PI. 234. 1753 

Glabrous herb, usually aquatic, creeping, densely rooting 
at nodes. Leaves single at each node; petioles 5-20(40) 
cm long, fleshy; blades peltate, orbicular, 2-7.5 cm diam, 
crenate or crenately lobed. Umbels simple, axillary; pe- 
duncles long, erect, ± equaling leaves; flowers 5-parted, 
several to many on rays 2-25 mm long; sepals lacking; 
petals 5, white, ca 1 mm long, spreading at anthesis, 
becoming recurved; stamens spreading, less than half as 
long as or equaling petals; styles 2, spreading, or directed 
toward one another; stigmas ± globular. Fruits ellipsoid, 
2-carpellate (rarely 3-carpellate), 1-2 mm long, 2-3 mm 
broad. Croat 13233. 

Uncommon, restricted to swampy areas on the south 
side of the island at the lake's edge; a component of the 
floating marshes. Flowering and fruiting year-round. 

Throughout warmer regions of the New World; trop- 
ical southern Africa. In Panama, known from aquatic 
situations in tropical moist forest in the Canal Zone, 
Bocas del Toro, Colon, Chiriqui, and Panama, from 
tropical dry forest in Code, and from premontane wet 
forest in Chiriqui and Code. 

Spananthe paniculata Jacq., Coll. 3:247. 1789 

Herb, 20-150 cm tall; stems hollow. Leaves opposite; 
stipules minute, bristly-ciliate; petioles 1-8 cm long, 
bearing a tuft of fine trichomes at apex; blades deltoid- 
ovate or ovate, acuminate, truncate to cordate at base, 
2.5-9(14) cm long, 2-6(14) cm wide, dentate-crenate, 
sparsely setose-pubescent on veins, paler below. Umbels 
simple, axillary; peduncles 1-14 cm long, finely pubescent 
especially near apex; pedicels slender, 7-10 mm long; 
flowers 5-parted, minute, white; calyx ca 1 mm long, with 
apiculate teeth; petals obovate, ca 2 mm long; stamens to 
1.5 mm long; anthers ca 0.4 mm long, 0.5 mm wide; styles 
2, to 1 mm long; stigma simple. Fruits ovoid, 2-4 mm 
long, ca 2 mm wide. Aviles 18. 

Collected once on the island; probably no longer oc- 
curring there. Seasonal behavior not determined. Flowers 
and fruits most abundantly in the rainy season. 

Throughout warmer regions of the New World. In 
Panama, known only from tropical moist forest in the 
Canal Zone. 

111. THEOPHRASTACEAE 

Small trees. Leaves alternate, ± sessile; blades simple, 
entire; venation pinnate; stipules lacking. Racemes ter- 
minal, bearing several flowers; flowers aromatic, bisexual, 
actinomorphic; sepals 5, free; corolla tubular, 5-lobed, 
the lobes imbricate, alternating with 5 petaloid stami- 
nodia; stamens 5, epipetalous, opposite the corolla lobes; 
filaments united at the base and adnate to the corolla tube; 
anthers 2-celled, extrorse, longitudinally dehiscent; ovary 
superior, 1-locular, 5-carpellate; placentation free-central; 
ovules many, anatropous; style 1; stigma subsessile, capi- 
tate. Fruits irregularly dehiscent capsules; seeds few, 
immersed in pulp, with fleshy endosperm. 

The family is represented on BCI only by Jacquinia 
macrocarpa, which can be distinguished by its sharply 
apiculate leaf blades and its coriaceous, bright-orange 
flowers. In Costa Rica hummingbirds visit the flowers on 
rare occasions (D. Janzen, pers. comm.). Fruits are prob- 
ably animal dispersed. 

Some 32 genera and about 1,000 species; subtropics 
and tropics. 

JACQUINIA L. 

Jacquinia macrocarpa Cav., Icon. PI. 5:55, t. 483. 1799 
/. aurantiaca Ait. 

Small tree. Leaves very stiff, elliptic to obovate, acute to 
rounded at apex with a sharp apiculum, acute at base, 
6-10 cm long, 2-3.5 cm wide, ± sessile, glabrous except 
on upper midrib. Racemes corymbiform; flowers pleas- 
antly and strongly aromatic; sepals coriaceous, persisting 
in fruit, the lobes rounded, imbricate, the margins thin; 
corolla bright orange, coriaceous, the lobes 5, blunt, 



alternating with 5 petaloid staminodia; stamens 5, ex- 
trorse, held closely together around the style (the pollen 
may be shed in bud), after several days folding back 
against tube to expose the much shorter stigma; ovary 
unilocular; ovules many, on a stalked basal placenta; 
stigma capitate, covered with a viscid liquid. Fruits 
oblong-elliptic, apiculate, to 7 cm long, yellowish; exo- 
carp thick, woody; seeds several, dark brown, hard, shiny. 
Croat 12885. 

Cultivated at the Laboratory Clearing. Flowers sporad- 
ically throughout the year, mostly in the dry season and 
the early rainy season. The species is not deciduous on 
BCI (R. Foster, pers. comm.). In Costa Rica, plants lose 
their leaves within 8 weeks of the first rains and are usu- 
ally completely leafless by the first week of July, remain- 
ing leafless through the rest of the rainy season until late 
November or December. Flower buds are present within 
1 month after new leaf production, and nearly all flowers 
are open within 2 months. The fruits begin to mature in 
the middle of the rainy season. 

The species has been called /. aurantiaca Ait. in Pan- 
ama; it is not known for certain that/, aurantiaca is 
synonymous with /. macrocarpa. 

Mexico south to Panama and possibly as far as Ecua- 
dor. In Panama, restricted to the Pacific coast at low 
elevations, frequently found growing with Hippomane 
mancinella (75. Euphorbiaceae; not on BCI); known from 
premontane dry forest in Los Santos and Herrera, from 
tropical dry forest in Code and Panama, and from tropi- 
cal moist forest in the Canal Zone. 

112. MYRSINACEAE 

Shrubs or sometimes trees; most parts pellucid- or 
opaque-punctate. Leaves alternate, petiolate; blades 
simple, entire or sometimes serrulate, sometimes with 
stellate pubescence; venation pinnate; stipules lacking. 
Inflorescences terminal or sometimes axillary, ± panicu- 
late, sometimes bracteate; flowers bisexual or sometimes 
unisexual (Stylogyne dioecious), actinomorphic; calyx 
deeply (4)5-lobed; corolla (4)5-lobed to near base; sta- 
mens of the same number as and opposite corolla lobes, 
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epipetalous, distinct; anthers 2-celled, dorsifixed, introrse, 
dehiscing longitudinally or by apical pores; ovary supe- 
rior, 1-locular, (4)5-carpellate; placentation axile; ovules 
3 to many; style short; stigma simple. Fruits drupes with 
fleshy exocarp and stony endocarp; seed with copious 
endosperm. 

Members of the family can be recognized usually by 
the alternate leaves, by the characteristic pellucid or 
opaque dots on the leaves and most floral and fruit parts, 
and by the globose, one-seeded fruits. 

Pollination systems are unknown. 
The fruits are probably eaten by birds (Ridley, 1930). 
Some 32 genera and about 1,000 species; sub tropics 

and tropics. 

ARDISIA Sw. 

Ardisia bartlettii Lund., Contr. Univ. Michigan Herb. 
7:37. 1942 

Slender shrub or small tree, to 4 m tall, glabrous. Petioles 
mostly 5-10 mm long; blades elliptic, weakly or markedly 
acuminate, acute to attenuate and decurrent at base, 
mostly 6-15 cm long, 2.5-4.5 cm wide, entire or incon- 
spicuously toothed, densely pellucid-lineolate, the midrib 
somewhat raised on both surfaces, the lateral veins ob- 
scure (at least when fresh). Racemes terminal, corymbose 
or subumbellate, lavender to red-violet throughout, short, 
mostly less than 5 cm long; pedicels slender, 4-13 mm 
long; flowers 5-parted, to 14 mm wide, pellucid-punctate; 
calyx lobes 5, densely punctate, ca 2 mm long, becoming 
green, persisting in fruit; corolla ca 7 mm long in bud, 
ca 12 mm wide when open, the lobes 5, ovate, spreading 
to recurved, free to near base; stamens 4-5 mm long; 
filaments short, stout, united with corolla at base; anthers 
yellow, pointed, 3-4 mm long, dehiscing by apical pores; 
style simple, slender, slightly exceeding stamens, shorter 
than petals, at first erect, becoming bent to one side. 
Drupes subglobose, fleshy, at first ± maroon, becoming 
purple-black at maturity, 6-8 mm diam; seed globose, 
ca 5 mm diam. Croat 11271. 

Frequent in the forest. Flowers from May to Septem- 
ber (sometimes from March), with the fruits maturing 

KEY  TO  THE   SPECIES  OF  MYRSINACEAE 

Inflorescences axillary; flowers unisexual; corolla white Stylogyne standleyi Lund. 
Inflorescences usually terminal; flowers bisexual; corolla reddish (white in Ardisia fendleri): 

Leaf blades bearing wide bands of minute brownish trichomes on underside along midrib; in- 
florescence branches, pedicels, and calyces finely reddish-tomentose  
 Paratkesis microcalyx Donn. Sm. 

Leaf blades lacking bands of brownish trichomes; inflorescences glabrous or lepidote: 
Leaf blades often more than 20 cm long, the margins pectinate-dentate with subulate teeth 
 Ardisiapellucida Oerst. 

Leaf blades less than 20 cm long, entire: 
Inflorescences 10-20 cm long; flowers white; leaf blades more than 4.5 cm wide   
 Ardisia fendleri Lund. 

Inflorescences ca 5 cm long; flowers purplish; leaf blades less than 4.5 cm wide  
 Ardisia bartlettii Lund. 



Fig. 444. Ardisia fendleri 

Fig. 445. Parathesis microcalyx 



from June to October (sometimes to December). 
Known only from Panama, from tropical moist forest 

in the Canal Zone, San Bias, and Darien. 

Ardisia fendleri Lund., Wrightia 4:45. 1968 

Shrub or small tree 2-8 m tall, ± glabrous. Petioles 5-1G 
mm long, marginate; blades elliptic or oblong-elliptic, 
acute to shortly acuminate, obtuse at base, 10-20 cm 
long, 4.5-9.5 cm wide, sparsely appressed-furfuraceous 
below when young, glabrous in age, with dense, opaque, 
orange punctations. Inflorescences terminal and axillary, 
5-15 cm long, paniculate, the ultimate flower clusters 
subcorymbose; inflorescence branches and pedicels red; 
pedicels slender, 3-7 mm long; flowers 5-parted; sepals 
ovate, 1—1.5 mm long, punctate, persistent in fruit; corolla 
3-6 mm long, white, lobed nearly to base, the lobes ± 
elliptic, 2-3 mm wide, lineate-punctate; stamens ca 4 mm 
long; anthers ca twice as long as filaments, dehiscing by 
apical pores; style simple, ca 5 mm long. Drupes globose, 
6-7 mm diam, fleshy, green turning red then purple and 
finally black at maturity; seed globose, hard. Croat 5560. 

Uncommon. Probably flowers and fruits throughout 
the year. 

Known only from Panama, from tropical moist forest 
on the Atlantic slope of the Canal Zone and from pre- 
montane wet forest in Colon and Code. 

See Fig. 444. 

Ardisia pellucida Oerst., Vidensk. Meddel. 1861:130, t. 
2. 1861 
A. myriodonta Standl. 

Shrub, usually less than 60 cm tall (to much taller else- 
where); stems, petioles, lower leaf surfaces, and exposed 
parts of inflorescences sparsely granular-puberulent. 
Petioles 1-1.5(2.5) cm long; blades ± elliptic to ob- 
lanceolate, acuminate, cuneate at base, 18-32 cm long, 
6-10.5 cm wide, decurrent on petiole as marginal ribs, 
glabrous and shiny above, dull and often purplish below 
(with minute red-orange punctations when held to light), 
pectinate-dentate, the teeth subulate. Panicles small, 
terminal, violet, usually less than 4 (to 20) cm long, about 
as broad as long; pedicels 4-11 mm long, slender; calyx 
deeply lobed, 2-3 mm long, persistent, the lobes 4 or 
5, ovate, acuminate, recurved, with orange pellucid punc- 
tations near apex; corolla 4-6 mm long, 4- or 5-lobed to 
near base, the lobes glandular-punctate near apex, violet- 
purple outside, light violet inside; stamens 4 or 5, 1.8- 
2 (4) mm long, somewhat exserted; filaments fused to 
corolla at base; anthers yellow, equaling filaments, dehisc- 
ing laterally, beginning at apex; style simple, slender, 
2-4(5) mm long. Drupes depressed-globose, ca 6 mm 
diam, purple-black at maturity; seed depressed-globose, 
4-5 mm diam, brown. Croat 11156, 14473. 

Occasional, in the old forest above the escarpment. 
Flowers from March to June (sometimes to August). 
The fruits mature from May to September. 

Lundell (1971) reported that the plant may reach a 
height of 7 m. 
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Mexico to Colombia. In Panama, known from tropical 
moist forest in the Canal Zone, Panama, and Darien and 
from premontane wet forest in Darien. 

PARATHESIS Hook. 

Parathesis microcalyx Donn. Sm., Bot. Gaz. (Craw- 
fordsville) 48:295. 1909 

Shrub, 1-2 m tall; older stems with a smooth, light- 
brown, corky periderm, the younger stems, lower surface 
of petioles, underside of midribs, and all exposed parts 
of inflorescences densely covered with brown, scalelike, 
stellate trichomes. Petioles 1-2.5 cm long, the upper 
surface glabrous and concave; blades elliptic to oblanceo- 
late, acuminate, attenuate and decurrent at base, 6-14 
cm long, 2.5-4.5 cm wide, densely pellucid-punctate, 
glabrous except for a narrow band of sparse stellate 
trichomes on either side of midrib below, thin, entire, 
the margins somewhat undulate. Panicles congested, ter- 
minal, subcorymbiform, 3-7 cm long; pedicels 2-4 mm 
long; flowers 5-parted, to 5 mm broad; inflorescence 
branches, pedicels, and calyces finely reddish-tomentose; 
calyx ca 1.3 mm long, lobed about midway, the lobes 
triangular, black-punctate, persisting in fruit; corolla 
magenta, pellucid-lineate, lobed to near base, the lobes 
slender, papillate-puberulent inside, ca 4 mm long, re- 
curved at anthesis; stamens ca 2 mm long; filaments flat- 
tened, broadened somewhat and fused to corolla at base; 
anthers yellow, equaling filaments in length, dehiscing by 
longitudinal slits; ovary ovoid, furfuraceous at apex; style 
simple, slender, to 8 mm long. Drupes white to greenish, 
± globose, 4-6 mm diam, smooth, shiny, sparsely stellate- 
pubescent (densely in juveniles); seed white, shiny, of 
same shape as fruit, a bit smaller. Croat 9576, 12416. 

Abundant locally in the swampy area north of Zetek 
300; unknown elsewhere on the island. Flowers from 
April to August, with the fruits maturing from July to 
September. 

Nicaragua to Panama. In Panama, known from tropical 
moist forest in the Canal Zone and Darien and from trop- 
ical wet forest in Darien. 

See Fig. 445. 

STYLOGYNE A. DC. 

Stylogyne standleyi Lund., Wrightia 3:110. 1964 

Glabrous, dioecious shrub or small tree, usually to ca 
3(7) m tall. Petioles ca 1 cm long or less; blades oblong- 
elliptic to lanceolate-oblong, gradually acuminate (the 
acumen often twisted), obtuse and decurrent on petiole 
at base, 12-30 cm long, 6-11 cm wide, minutely pellucid- 
punctate, thick. Panicles axillary, to 7.5 cm long, sessile 
or subsessile, pale, glabrous; pedicels 2-4 mm long; 
flowers 5-parted, white; staminate flowers ca 5.5 mm 
long; sepals 5, ovate, ca 1.4 mm long, 5-lobed to near 
base, asymmetrical; stamens to 6 mm long, exserted; 
filaments to 5 mm long; anthers ca 1.3 mm long, dehiscing 
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by introrse slits; ovary abortive; style more than 1 mm 
long. Pistillate flowers with the sepals 5, thick, ovate, 
densely orange-punctate, 1-1.4 mm long, imbricate, 
closing to protect young ovary after corolla falls; corolla 
ca 4.5 cm long, 5-lobed to near base, revolute, asymmetri- 
cal, orange-punctate; stamens ca 3 mm long, included; 
filaments slender, ± equaling anthers; anthers ca 1.3 mm 
long; ovary ovoid, glabrous; style 1.5-3 mm long, simple. 
Fruiting inflorescences with peduncles and pedicels red; 
drupes subglobose, 7-9 mm diam, violet to blue-violet 
or black at maturity; exocarp thin; mesocarp fleshy, sweet; 
seed globose, ca 5 mm diam. Croat 4878, Foster 1457. 

Occasional to locally common in the forest. Flowers 
in the early dry season (December to February). The 
fruits mature from January to September, primarily from 
March to June. 

Costa Rica to Colombia and Venezuela. In Panama, 
known from tropical moist forest in the Canal Zone, 
Bocas del Toro, Panama, and Darien and from premon- 
tane moist forest in the Canal Zone and Panama. 

113. SAPOTACEAE 

Trees with white sap. Leaves alternate, petiolate; blades 
simple, entire; venation pinnate; stipules lacking; 
T-shaped trichomes frequently present. Flower clusters 
or fascicles in axils or at leafless nodes; flowers bisexual 
or unisexual (Pouteria stipitata dioecious), actinomorphic; 
sepals 4-6 (8-12 in Pouteria sapota and P. fossicola), free 

or basally connate; corolla ± tubular, 4- or 5-lobed; 
stamens 4-6, inserted just below the corolla lobes, in 
Pouteria alternating with an equal number of staminodia, 
the staminodia alternate with the corolla lobes; anthers 
2-celled, basifixed, dehiscing longitudinally; ovary supe- 
rior, 4- or 5-locular and 4- or 5-carpellate; placentation 
variously axile; ovules 1 per locule, anatropous; style 
simple, obscurely 4- or 5-lobed. Fruits berries; seeds 1 
or several (Pouteria stipitata), lacking endosperm (Pou- 
teria) or with copious oily endosperm (Chrysophyllum, 
Cynodendron). 

With the Lauraceae (58), one of the most difficult 
tropical families, probably with many undescribed spe- 
cies. Sapotaceae can most easily be distinguished by the 
milky sap and by the small gamopetalous flowers with 
the stamens borne at the apex of the short tube and usu- 
ally alternating with staminodia (Pouteria). 

The flowers are best suited to insect pollination. 
The fruits are eaten by animals, principally arboreal 

mammals, or by birds, as in the case of the smaller- 
fruited species or those with moderately thin exocarps 
such as Cynodendron panamense. Chrysophyllum and 
Cynodendron are eaten by most frugivorous mammals 
(Carpenter, 1934; Hladik & Hladik, 1969; Goodwin & 
Greenhall, 1961; N. Smythe, pers. comm.). Pouteria 
fossicola has large fruits that have been found intact long 
distances from the tree, presumably rolling after falling 
to the ground. 

About 35-75 poorly defined genera and about 800 
species; tropics and subtropics. 

KEY  TO   THE   SPECIES   OF  SAPOTACEAE 

Secondary lateral veins ± paralleling primary laterals; staminodia lacking: 
Blades coppery-brown-sericeous on lower surface; corolla lobes equaling or slightly exceeding 

the tube; stigma 7-12-lobed; fruits usually 5-10 cm diam at maturity    
•'"•'•   Chrysophyllum cainito L. 

Blades glabrate or with relatively few whitish trichomes on lower surface; corolla lobes less than 
half as long as tube; stigma 5-lobed; fruits usually less than 3 cm diam  
• • • •  Cynodendron panamense (Pitt.) Aubreville 

Secondary laterals not paralleling primary laterals (often perpendicular to them); staminodia pres- 
ent (appearing to be lobes of corolla, the corolla thus appearing to have large and small lobes 
alternately disposed): 

Leaves mostly more than 16 cm long, usually more than 6 cm wide; sepals 8-12 or more; fruits 
more than 7 cm long at maturity: 

Primary lateral veins in 20-50 pairs; sepals often emarginate or more deeply lobed at apex; 
fruits ellipsoid, ovoid, or subglobose, brown, mealy-roughened on outer surface 
 Pouteria sapota (Jacq.) H. E. Moore & Stearn 

lrimary lateral veins in 15-25 pairs; sepals entire or scarcely emarginate; fruits obovoid, 
yellowish-green, the surface smooth and shiny (drying with wrinkles) or lenticellate .. .. 

_ ' Pouteria fossicola Cronq. 
Leaves less than 16 cm long, less than 6 cm wide; sepals 4-6; fruits less than 4 cm long at 

maturity: 
Leaf blades usually broadest well beyond middle; corolla 4-lobed, usually less than one-third 

of way to base, the lobes alternating with staminodia; staminodia similar to corolla lobes 
but very different from stamens; fruits more than 2.5 cm broad at maturity, yellowish 
" • • ' Pouteria stipitata Cronq. 

Leal blades broadest near middle; corolla usually 6-lobed almost to base of tube; staminodia 
very different from corolla lobes, similar to stamens; fruits less than 2 cm broad at matur- 
ity, purplish Pouteria umloculans (Donn. Sm.) Baehni 
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CHRYSOPHYLLUM L. 

Chrysophyllum cainito L., Sp. PI. 192. 1753 
Caimito, Star apple 

Tree, to 20 (25) m tall, ca 70 cm dbh; bark with white 
latex; wood pinkish, hard, heavy; branchlets and petioles 
densely brown-sericeous. Petioles 9-16 mm long; blades 
elliptic, acute or more often abruptly acuminate at apex, 
obtuse at base, 6.5-12 cm long, 3.5-6 cm wide, glabrous 
above except on midrib, densely brown-sericeous below, 
the midrib sunken above; major veins in 15-30 pairs, 
scarcely more prominent than the secondary lateral veins, 
forming an obscure collecting vein near margin. Fascicles 
axillary; pedicels ca 1 cm long; flowers cream-colored, 
numerous; sepals 5, ca 1.5 mm long; pedicels and outside 
of sepals densely brown-sericeous; corolla mostly 5-lobed 
about halfway, ca 4 mm long, sericeous outside; stamens 
equaling, opposite, and attached to corolla lobes, in- 
cluded; style to 0.5 mm long; stigma with 7-12 marginal 
lobes. Berries purple, subglobose, 5-10 cm diam; seeds 
several, oblique-obovate, flattened, to 2.5 cm long, the 
testa hard, lustrous. Croat 4630, Foster 1221. 

Rare in the old forest; known also from the Laboratory 
Clearing and from the shore of Bat Cove. Flowers from 
July to September. The fruits mature during the dry 
season of the following year. 

Probably native to the West Indies; commonly culti- 
vated and naturalized in the lowland tropics from Mexico 
to northern South America; introduced into western 
Africa. In Panama, introduced throughout tropical moist 
forest and known from tropical dry forest in Panama 
(Taboga Island), from premontane moist forest in Pa- 
nama, and from premontane wet forest in Chiriqui, 
Veraguas, Code, and Panama. 

CYNODENDRON Baehni 

Cynodendron panamense (Pitt.) Aubreville, Mem. 
New York Bot. Card. 23:215. 1972 
Chrysophyllum panamense Pitt. 
Cafccillo, Camito 

Tree, to 20 (25) m tall, to ca 40 cm dbh; outer bark mod- 
erately thin, fissured, soft; inner bark reddish, coarsely 
fibrous; sap white, usually not copious. Petioles 8-25 mm 
long; blades ± elliptic, acuminate, acute to obtuse at 
base, 10-25 (33) cm long, 5.5-11(14) cm wide, glabrous 
above, glabrate to obscurely appressed-pubescent below 
with short T-shaped trichomes; lateral veins in 10-20 
pairs, forming a loose collecting vein near the margin. 
Fascicles axillary; pedicels to 7 mm long; flowers 5-parted, 
ca 6 mm long, several to numerous; calyx ca 2 mm long, 
deeply lobed, the lobes ovate to suborbicular, imbricate; 
pedicels, calyx, and corolla pubescent with appressed 
T-shaped trichomes; corolla urceolate, to 5.5 mm long, 
the lobes short, deltoid to broadly ovate, ± spreading; 
stamens equaling and opposite the lobes, attached at base 
of lobes, ca 0.5 mm long; filaments fused to corolla except 
at deltoid apex; anthers deltoid-sagittate; pollen scant; 

ovary sericeous; style 1—1.5 mm long; stigma 5-lobed. 
Fruits oblate-spheroid to ovoid, usually depressed at 
apex and also around pedicel, ca 2 cm diam, purplish- 
brown; exocarp thin, with some milky sap; mesocarp 
whitish, fleshy, sweet, tasty; seeds oblique-obovate, flat- 
tened, 1-2.5 cm long, brown, the hilum lateral, extending 
nearly the length of seed. Croat 7825. 

Frequent in the forest. The species flowers twice per 
year. The principal flowering period is from June to 
October, especially in July and August, with the fruits 
maturing in the late dry season, March and April. A 
secondary and much smaller flowering period is from 
January to April, mostly in March and April, with the 
fruits maturing in the rainy season. 

Costa Rica and Panama. In Panama, apparently more 
common on the Atlantic slope; known principally from 
tropical moist forest in the Canal Zone, Bocas del Toro, 
Panama, and Darien, but also from tropical wet forest 
in Colon (Salud). Reported from premontane wet forest 
in Costa Rica (Holdridge et al., 1971). 

POUTERIA Aubl. 

Pouteria fossicola Cronq., Lloydia 9:289. 1946 
Grias megacarpa Dwyer 

Tree, to 12 m tall, usually less than 12 cm dbh; bark thin, 
brown, flaky; sap milky; branchlets glabrous, with promi- 
nent leaf scars. Leaves clustered at apex of branchlets; 
petioles 1.5-4.5 cm long; blades obovate, usually acumi- 
nate, tapered to an obtuse or rounded base, 12-30 cm 
long, 6-13 cm wide, finely white-strigillose on major 
veins below and sometimes sparsely so on lower or upper 
surfaces, drying thin; major veins in 15-25 pairs, the 
secondary lateral veins mostly perpendicular to the pri- 
mary lateral veins. Flowers densely clustered on stems 
below leaves; pedicels ca 5 mm long; sepals ca 8, sericeous 
except on margins, increasing in size centripetally, to 6 
mm long; other flower parts unknown. Fruits obovoid, 
to 10 cm long and 7.5 cm wide, fleshy and yellow-green, 
the surface smooth and shiny with a few irregular lenti- 
cels; seed 1, obovoid, to 6.5 cm long, fleshy, the seed-coat 
firm, yellowish. Croat 16636. 

Rare, known from the young forest north-northwest 
of the Tower Clearing; some fruits have been seen in the 
old forest south of Armour Trail 700 and on Orchid 
Island. Flowering season unknown. Mature fruits have 
been seen in May and July. 

Known only from Panama, from tropical moist forest 
on BCI and from tropical wet forest in Colon (Salud). 

Pouteria sapota (Jacq.) H. E. Moore & Stearn, Taxon 
16:383. 1967 
Calocarpum mammosum (L.) Pierre; P. mammosum (L.) 
Cronq. 

Mamey, Mamey de tierra 

Tree, to 30 (40) m tall, to 60 cm dbh; wood buff to red- 
dish, hard and heavy; sap milky; branchlets brown- 
tomentose. Leaves alternate, clustered near ends of 
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branches; petioles 1-4.5 cm long; blades oblanceolate 
to narrowly obovate, usually shortly acuminate, narrowly 
acute at base, 10-40 cm long, 4-14 cm wide, glabrous 
above, pubescent below, becoming glabrate in age, the 
trichomes sparse to dense, brownish, appressed or shortly 
stalked, T-shaped; primary lateral veins in 20-50 pairs, 
the secondary laterals perpendicular to and connecting 
the primary laterals, more prominent than the closely 
spaced reticulate veins. Flowers subsessile, clustered at 
leafless nodes; sepals 8-12, spirally imbricate, ± orbic- 
ular, often emarginate or more deeply bilobed at apex, 
2-6 mm long (the innermost longest), densely sericeous 
with T-shaped trichomes except on the thin, glabrous 
margin; corolla ± cylindrical, 6-10 mm long, 4- or 
5-lobed to about the middle or less; stamens attached 
at top of tube; filaments 2-3.5 mm long; staminodia 
linear-lanceolate, 2-3 mm long; ovary densely ascending- 
sericeous, 5-locular; style 3.5-7 mm long, pubescent to 
about the middle; stigma 5-lobed. Fruits fleshy, ellipsoid, 
ovoid, or subglobose, sandpapery outside, 8-20 cm long, 
brown; mesocarp usually reddish, often milky; seed 1, 
ellipsoid, 5-6 cm or more long, brown and shiny, with 
a broad dull scar extending the length of seed. Knight 
1513. 

Collected once on the island. Elsewhere flowers from 
May to August, with the large fruits maturing almost a 
year later. 

Mexico to northern South America; possibly native 
only in Mexico and along the Atlantic slope of Central 
America. In Panama, known from tropical moist forest 
on BCI and in San Bias, Chiriqui, Herrera, Code, and 
Panama and from tropical dry forest in Panama (Taboga 
Island). 

Pouterla stipitata Cronq., Lloydia 9:265. 1946 

Dioecious(?) tree, to 25 (35) m tall, to 25 cm dbh; outer 
bark thin, brown, fissured vertically, often flaking off to 
expose areas of inner bark; inner bark white to tan, lighter 
than the wood; wood tan, hard; sap milky, sometimes with 
a strong, foul, pungent odor; stems appressed-pubescent 
to glabrate in age. Petioles appressed-pubescent, 1-2.5 
cm long; blades oblanceolate to oblong-elliptic, acumi- 
nate, obtuse to cuneate at base, 9-16 cm long, 2-4.5 (5.5) 
cm wide, glabrous in age except for appressed trichomes 
at base of midrib below; major lateral veins usually 5-7 
on each side, the secondary veins irregularly anastomos- 
ing (only faintly prominulous when dried). Flower clus- 
ters dense, often at leafless nodes; pedicels 2-5 mm long; 
flowers greenish-white; pedicels and calyces densely 
pubescent, the trichomes short, appressed, T-shaped, 
less conspicuous on calyx; sepals 4(5), ovate to obovate, 
ca 2.7 mm long, thin, rounded at apex, ciliate, the inner 
pair thinner, its margins ± scarious; corolla tubular, 
2.5-4 mm long, lobed, the lobes 4, large, alternating with 
4 smaller staminodial lobes, all lobes ciliate; stamens 4, 
mounted on basal third of corolla tube, alternating with 
corolla lobes, sometimes directed inward and perpendic- 
ular to the corolla, the apices forming a cross; filaments 
ca twice as long as anthers, narrowed below anthers; 

anthers narrowly deltoid, to 1.7 mm long, opposite corolla 
lobes and shorter than rim; ovary 4-locular, ovoid, very 
densely hirsute, the trichomes white, ascending, ca twice 
as long as ovary; style simple, ca twice as long as ovary; 
stigma simple, held at about the level of apex of corolla 
tube. Fruits obovoid, ellipsoid or obliquely ellipsoid, to 
3.5 cm long and 3 cm diam, yellow, densely velutinous 
and with longer, stalked, T-shaped trichomes when juve- 
nile, yellow and often glabrate at maturity; seeds 1-4, 
ellipsoid, ca 1.5 cm long. Croat 6116, 10293. 

Frequent throughout the forest. Flowers in May and 
June, with the fruits maturing in August and September. 

The species is probably dioecious, since many trees 
that flowered set no fruit while others set abundant fruit. 

Costa Rica and Panama. In Panama, known from 
tropical moist forest on BCI and in Panama (San Jose 
Island). Reported from premontane rain forest in Costa 
Rica (Holdridge et al., 1971). 

Pouteria unilocularis (Donn. Sm.) Baehni, Candollea 
9:273. 1942 

Tree, to 25 m tall, mostly 20-50 cm dbh; outer bark thin, 
brown, fissured and often flaky (at least near base), fine- 
grained; inner bark tan to light brown, moderately thick, 
fine-grained; wood white; sap milky, with a foul, pungent 
odor. Petioles 5-10 mm long, canaliculate; blades oblong- 
elliptic, narrowly acuminate, acute to attenuate at base, 
6-15 cm long, 2.5-5.5 cm wide, ± glabrous, stiff, usually 
folded along arched midrib, the reticulate venation prom- 
inulous. Flower clusters dense, of usually 15-25 flowers, 
often at leafless nodes; pedicels 4-5 mm long; flowers 
greenish-white, ca 2 mm long; sepals 4-6, thick, ovate to 
rounded, blunt at apex, 1.5-2 mm long; pedicels and 
sepals ± equally ferruginous-pubescent with minute 
T-shaped appressed trichomes, the sepals ± patulose- 
pubescent inside; corolla usually 6-lobed, ca 4.5 mm 
wide, 1.7-2 mm long, lobed nearly to the thickened base, 
the lobes equal, rounded at apex, ciliate (otherwise gla- 
brous); stamens 5 or 6, shorter than and borne opposite 
the corolla lobes; filaments fused to corolla tube most of 
their length; anthers narrowly ovate, less than 1 mm long, 
pubescent; staminodia 5 or 6, broadly ovate, nearly ses- 
sile, borne at about the level of the anthers and alter- 
nating with the petals, pubescent at least marginally 
with trichomes like cilia of corolla lobes; ovary depressed- 
globose, densely woolly at base, glabrous apically; style 
to 1.3 mm long, narrowly conical, ± equaling length of 
style; stigma simple. Fruits ellipsoid, usually weakly 
oblique, 2.5-2.8 cm long, 1.5-1.9 cm diam, violet-purple 
or green heavily tinged with violet-purple at maturity; 
exocarp yellowish-green inside, hard, to 4 mm thick, 
with slight milky sap at periphery; seed 1, ellipsoid, ca 
1.8 cm long, somewhat compressed, brown, surrounded 
by a thin, very tasty, sweet, gray mesocarp (the taste soon 
disappearing), the hilum extending nearly the full length 
of seed, more than 3 mm wide. Croat 14874, 17052. 

Occasional, in the forest. Flowers in the early rainy 
season (June). The fruits mature in August and Sep- 
tember. 



I suspect that flowers of the species are unisexual, 
since the flowers investigated showed no sign of pollen. 

Known from Guatemala, Belize, Costa Rica, and 
Panama; no doubt also occurring in intervening areas. 
In Panama, known from BCI and from tropical wet forest 
in Panama (El Llano-Carti Road). 

See Fig. 446. 

114. EBENACEAE 

Trees. Leaves alternate, petiolate; blades simple, entire; 
venation pinnate; stipules lacking. Racemes short, axil- 
lary; flowers unisexual (dioecious), actinomorphic; calyx 
campanulate, 6-lobed, persistent and accrescent in fruit; 
corolla deeply lobed, the lobes 6, imbricate, white; sta- 
mens many; anthers 2-celled, introrse, dehiscing longitu- 
dinally; ovary superior, with several locules and carpels; 
placentation axile; ovules 2 per locule, anatropous; styles 
several, simple. Fruits berries; seeds many, with copious 
hard endosperm. 

The family is represented in Panama only by Diospyros, 
which is distinguished by its unisexual, 6-parted flowers. 
Staminate flowers have numerous stamens with prolonged 
connectives. Flowers of Diospyros are probably insect pol- 
linated. Fleshy fruits are no doubt animal dispersed. 

Two genera and about 450 species; subtropics and 
tropics of Western and Eastern hemispheres. 

DIOSPYROS L. 

Diospyros artanthifolia Mart., Fl. Brasil. 7:7. 1856 

Slender dioecious tree, ca 4-15 m tall, to ca 20 cm dbh, 
unbranched for much of its length; smaller branches long 
and drooping; most parts moderately to densely hirsute 
(especially dense on young parts), the upper blade sur- 
faces, petals, and inner flower parts glabrous. Petioles 
5 mm long; blades lanceolate to oblong-lanceolate, nar- 
rowly acuminate, obtuse to rounded at base, 6-14 cm 
long, 2.5-4 cm wide (larger in South America), glabrous 
above except on midrib. Staminate flowers in short axil- 
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lary cymes, usually only one flower opening at a time; 
pubescence of branches, pedicels, and calyces crisp- 
villous; buds narrowly ovate; calyx campanulate, to 3.7 
mm long, appressed-pubescent inside except near base, 
the lobes 6, irregular, triangular, extending one-third to 
one-half the way to base; corolla white, ca 1 cm long, 
lobed to near base, the lobes 6, somewhat imbricate, thick, 
4 mm wide, with a longitudinal line of sparse pubescence 
somewhat off-center outside, this diminishing at about 
middle, the apex asymmetrical and recurved at anthesis; 
stamens ca 35-40, to 2.7 mm long; filaments less than 11 
mm long, narrowed at apex, pubescent along inner side, 
the trichomes stiff, straight, translucent, extending entire 
length of connective; anthers apiculate at apex, the con- 
nective prolonged one-third to one-half the length of 
the thecae. Pistillate flowers in ca 5-flowered axillary 
cymes, subsessile or with pedicels to 5 mm long; corolla 
and calyx like staminate flowers; staminodia ca 6; ovary 
ovoid-conical, ca 4 mm wide and long; styles 4 or 5, ca 
4 mm long, divergent, united only at base; locules 8 or 10; 
ovules 1 per locule. Berries subglobose, 8-celled, hispidu- 
lous, to 4 cm diam; seeds 8 or 10 or fewer by abortion, ca 
20 mm long and 9 mm wide, ca 6 mm thick, black, the 
endosperm smooth; fruiting calyx scarcely accrescent. 
(Description of pistillate flowers and fruits taken from 
White, 1978.) 

Rare, in the old forest. Seen in flower in May. 
The flowers are open and unspecialized, but because 

of the rarity of the species and its dioecious condition, 
it might be expected to have some specialized pollinators. 

The fruits are probably mammal dispersed. 
Panama to Brazil. In Panama, known from tropical 

moist forest in the Canal Zone and Darien, from premon- 
tane wet forest in the Canal Zone, and from tropical wet 
forest in Colon. 

115. LOGANIACEAE 

Scandent shrubs, lianas, suffrutices, or annual herbs; 
stems often tendriled or spiny. Leaves opposite, petiolate; 
blades simple, entire (sometimes undulate); venation 

KEY  TO  THE   SPECIES   OF   LOGANIACEAE 

Leaves pinnately veined: 
Spikes usually solitary (rarely 2); calyx lobes glabrous, ± equal; capsules smooth, the persistent 

base usually rounded on the ends Spigelia humboldtiana Cham. & Schlechter 
Spikes often 2-5; calyx lobes and keel scabrid on margins, often unequal; capsules muricate 

externally, the persistent base pointed on the ends   Spigelia anthelmia L. 
Leaves pliveined: 

Inflorescences axillary; leaf axils of major lateral veins below tufted with rufous trichomes; 
fruits yellow, ca 4 cm diam Strychnos darienensis Seem. 

Inflorescences terminal; leaf axils not tufted or the trichomes not rufous: 
Corolla tube not exceeding calyx; leaf axils tufted with short, white trichomes; larger stems 

armed with stout spines Strychnos brachistantha Standl. 
Corolla tube much longer than calyx; leaf axils not tufted: 

Plants with stems, leaf surfaces, inflorescence branches, and corolla conspicuously rufous- 
hirsute; fruits gray-green to bluish-green, 4-7 cm diam   Strychnos toxifera Benth. 

Plants not rufous-hirsute, the leaf pubescence principally on veins below, the corolla gla- 
brous outside; fruits green becoming orange, 6-9 cm diam . . . Strychnos panamensis Seem. 



694 DICOTYLEDONEAE 

pinnate {Strychnos pliveined); stipules interpetiolar 
(sometimes reduced to an interpetiolar line in Strychnos). 
Inflorescences various, in bracteolate, modified dichasia; 
flowers bisexual, actinomorphic; calyx 4- or 5-lobed; 
corolla ± funnelform, 4- or 5-lobed; stamens as many 
as and alternate with corolla lobes, epipetalous; anthers 
2-celled, introrse, dehiscing longitudinally; ovary supe- 
rior, 2-locular, 2-carpellate; placentation axile; ovules 
many, amphitropous or anatropous; style 1; stigma ± 
capitate. Fruits explosive, septicidal capsules (Spigelia) 
or hard-shelled berries; seeds many, with fleshy or bony 
endosperm. 

Members of the family can be distinguished by a com- 
bination of opposite leaves with interpetiolar stipules or 
stipular lines and a superior, bilocular ovary. 

The flowers are tubular and often very slender (espe- 
cially Strychnos) and are probably pollinated by butter- 
flies or moths. Some Spigelia are self-pollinated (H. 
Baker, pers. comm.). 

Seeds of Spigelia are mechanically dispersed by means 
of explosively dehiscent capsules. The seeds of Strychnos 
are endozoochorous. They are embedded in a fleshy sweet 
matrix and are probably taken by arboreal frugivores 
large enough to break open the thick, usually hardened 
exocarp. Spider monkeys are very fond of Strychnos on 
BCI. Agoutis eat the partly eaten fruit dropped by the 
monkeys (N. Smythe, pers. comm.). 

About 30 genera and 800 species; subtropics and 
tropics. 

SPIGELIA L. 

Spigelia anthelmia L., Sp. PI. 149. 1753 
6". multispica Steud. 
Worm grass 

Annual herb, small or to more than 1 m tall, nearly gla- 
brous, simple or branched few times, leafless or nearly so 
except on ultimate segments. Leaves opposite-decussate 
and petiolate on stems, appearing whorled and usually 
sessile or nearly so at apex; stipules broadly deltoid, 
interpetiolar, ca 5 mm long; blades variable but mostly 
lanceolate-oblong, acute to acuminate, acute at base, 
3-18 cm long, 1-6.5 cm wide, scabridulous above and 
on veins below. Spikes (1) 2-5, terminal, simple or infre- 
quently branched, 3-18 cm long; pedicels obsolete or to 
1 mm long; flowers closely aggregated near apex, in all 
stages and eventually continuous with fruits on basal part 
of spike; sepals 5, linear-lanceolate, ca 3 mm long, thick- 
ened at base, keeled, the margins and keel scabrid; corolla 
narrowly funnelform, 6-15 mm long, white with a red- 
violet medial line below each lobe, strongly pleated, the 
lobes 5, acute, spreading; stamens 5, included; filaments 
fused to tube in basal half, markedly thickened near 
point of attachment, the free part arched inward; anthers 
yellow; style slightly exserted above throat, the apical 
half swollen, pubescent near apex. Capsules explosive, 
ca 4 mm long and 6 mm wide, 2-carpellate, sulcate me- 
dially, bilobed, compressed at right angles to septum, 
conspicuously muricate except at base, the persistent 
base pointed at either end; seeds brown, irregular, to 2 

mm long, conspicuously tuberculate, mostly 4-6 per 
carpel. Croat 7145. 

Uncommon in weedy areas of the Laboratory Clearing 
and much less frequent on forest trails; once locally 
abundant in the vicinity of the old orchidarium north of 
Kodak House. Flowers throughout the year, principally 
in the rainy season. The fruits mature quickly. 

This species contains the toxic, volatile alkaloid spige- 
line (Blohm, 1962). When the capsule bursts open, the 
capsule walls become vertically compressed, and the 
wall and the seeds are usually thrown a distance of more 
than 1 meter. 

Throughout American tropics; tropical Africa; Indo- 
nesia. In Panama, known principally from tropical moist 
forest all along the Atlantic slope and from Los Santos 
to Darien on the Pacific slope; known also from tropical 
dry forest in Los Santos and Panama, from premontane 
moist forest in the Canal Zone, and from tropical wet 
forest in Colon, Panama, and Darien. 

Spigelia humboldtiana Cham. & Schlechter, Linnaea 
1:200. 1826 

Herb or suffrutex, usually less than 50 cm tall; stems 
often purplish, with 2 pubescent ribs beneath each stip- 
ule. Leaves opposite-decussate, those at apex crowded or 
whorled, connected by an interpetiolar line or sheath; 
stipules weblike between petioles, rounded or truncate 
at apex; petioles obsolete or to 1.5 cm long; blades ± 
lanceolate-ovate, acute to acuminate, obtuse to rounded 
and decurrent on petiole at base, 3-8(10) cm long, 
2-3.5 (4.5) cm wide, glabrous or with short stiff trichomes 
especially above. Flowers in 1 or 2 usually simple spikes; 
calyx to 4 mm long, glabrous, the lobes 5, slender, ± 
equal; corolla white, 1.5-2 cm long, slender, funnelform, 
abruptly flared above, the lobes 5, ± ovate, acute, often 
marginally tinged with purple; stamens 5, included, the 
free parts beyond flare of corolla tube curved inward; 
anthers held tightly against style, introrse; style densely 
pubescent at and above level of anthers, the short tri- 
chomes removing pollen from thecae as style elongates; 
nectar rather sparse, stored at base of tube around ovary. 
Capsules 4-6 mm broad, smooth externally, the persis- 
tent base rounded at both ends; seeds brownish, ovoid, 
to ca 1.5 mm long, densely muricate. Croat 15572. 

Frequent along trails or tree-fall areas of the forest 
and in clearings in shady areas. Flowers throughout the 
year, principally in the rainy season (May to September). 
The fruits develop quickly. 

Mexico to Argentina. In Panama, known from tropical 
moist forest in the Canal Zone, Bocas del Toro, San 
Bias, Chiriqui, Code, and Darien, from premontane 
wet forest in Chiriqui, and from premontane rain forest 
in Darien. 

STRYCHNOS L. 

Strychnos brachistantha StandL, Field Mus. Nat. 
Hist., Bot. Ser. 12:412.1936 

Scandent shrub, often to 30 m long; larger stems armed 
with stout spines (straight on juveniles, recurved on 
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adults); smaller stems sometimes square; branchlets 
puberulent with minute trichomes, glabrous in age; ten- 
drils forked, the arms coiled like watchsprings. Petioles 
ca 3 mm long, puberulent with minute trichomes; blades 
lanceolate to narrowly elliptic, very long-acuminate, 
obtuse to rounded at base, 2.5-14 cm long, 1-4 cm wide, 
glabrous except for puberulent midrib below and tufted 
axils (with short white trichomes) of central pair of veins, 
entire, minutely and conspicuously undulate on margins, 
pliveined, the veins 3 (5), the secondary lateral veins ± 
conspicuous in apical two-thirds of blade. Paniculate 
cymes terminal, usually hemispheric and bearing many 
flowers; calyx lobes (4) 5, lanceolate to narrowly ovate, 
acute to acuminate, 1-2 mm long; corolla ca 2 cm long, 
(4) 5-lobed almost to base, the tube ca 0.6 mm long, the 
lobes oblong, obtuse, densely villous inside, ca twice as 
long as tube; anthers 5, ca 0.6 mm long, glabrous. Fruits 
globose, 6-7 cm diam, orange-yellow at maturity; exo- 
carp ca 6 mm thick, smooth; seeds 5-11, obliquely pyra- 
midal, 12-17 mm long, the mesocarp yellowish, tasty. 
Croat 14475. 

Apparently rare in the forest; collected once on Dray- 
ton Trail. Seasonal behavior uncertain. Flowers in June 
and July. Old fruits have been seen in September. 

Mexico south along the Atlantic slope of Belize, Guate- 
mala, and Nicaragua to Panama. In Panama, known only 
from tropical moist forest in the Canal Zone. 

Strychnos darienensis Seem., Bot. Voy. Herald 
166. 1854 

Liana; stems divaricately branched, minutely puberulent 
to glabrate in age; tendrils stout, curled. Petioles and 
midribs sparsely pubescent; petioles mostly 2-7 mm long; 
blades usually narrowly elliptic or lanceolate, acuminate, 
rounded to acute at base, 6-17 cm long, 3-6 cm wide, 
± thick, with brown trichomes on lower surface in axils 
of central vein pair, pliveined, the veins 3 or 5. Thyrses 
short, axillary, to 3 cm long; flowers 4(5)-parted; inflo- 
rescence branches and calyx lobes to 2 mm long; corolla 
yellowish, bearded inside tube, 2-3 mm long; filaments 
attached to corolla tube; style long-exserted, to 7 mm 
long, glabrous. Fruits globose or ovoid, ca 4 cm diam, 
yellow at maturity; seeds few, irregularly oblong, to 2 
cm long and 1.5 cm wide. Croat 15079, Foster 1465. 

Rare, in the forest. On BCI some flowers have been 
seen in December. 

Nicaragua and Costa Rica south to the Guianas, Brazil, 
Ecuador, and Peru. In Panama, known from tropical 
moist forest in the Canal Zone, Veraguas, and Darien 
and from tropical dry forest in Panama (Taboga Island). 

Strychnos panamensis Seem., Bot. Voy. Herald 
166. 1854 
Canjura, Fruta de murcielago 

Liana or climbing shrub; tendrils short-coiled, pubescent, 
becoming woody; stems sparsely long-pubescent to gla- 
brous in age. Petioles 1-5(15) mm long, sparsely pubes- 
cent especially when young; blades lanceolate to elliptic, 

usually acuminate, acute to rounded (rarely cordate) at 
base, 4.5-12 cm long, 1.5-4(5) cm wide, sometimes 
sparsely pubescent at base of midrib below, pliveined, 
the veins 3 (5). Cymes pedunculate, terminal; pedicels 
obsolete or to 3.5 mm long; flowers (4)5-parted; sepals 
± lanceolate, to 4 mm long, ciliate; corolla salverform, 
8-24 mm long, the tube greenish-white, very minutely 
papillate outside, with a broad band of moniliform tri- 
chomes on apical third inside, the lobes white, slender, 
to 4.7 mm long, recurved at anthesis, densely papillate 
inside; stamens exserted to 3 mm above the rim; anthers 
ca 8 mm long, attached subbasally; style exserted about 
twice as far as stamens, expanded somewhat and flat at 
apex. Fruits globose, 1 to several on a stout woody stalk, 
at first blue-green, turning orange and usually 6-9 cm 
diam at maturity; seeds many, 2-3 cm long, irregular, 
embedded in a fleshy, sweet, orange pulp. Croat 10229, 
12595. 

Common along the shore; apparently less abundant 
in the forest. Usually flowering from April to August, 
chiefly from May to July, rarely late in the rainy season 
or in the early dry season. Full-sized fruits are seen by 
the late rainy season. They turn orange in the dry season 
and are removed usually before flowering begins again. 
Plants usually put on new leaves shortly before flowering. 

Pacific slope of tropical Mexico to northeastern Vene- 
zuela and northern Colombia. In Panama, known from 
tropical moist forest in the Canal Zone, Chiriqui, Code, 
Panama, and Darien, from tropical dry forest in Panama 
(Taboga Island), and from premontane rain forest in 
Panama (summit of Cerro Jefe). 

See Fig. 447. 

Strychnos toxifera Schomb. ex Benth., J. Bot. (Hooker) 
3:240. 1841 
Urari 

Liana with long reddish trichomes on most parts; oldest 
stems glabrous; stems divaricately branched; tendrils 
coiled. Petioles to 6 mm long; blades ovate to elliptic, 
acuminate, rounded to subcordate at base, 6-20 cm long, 
3-8 cm wide, pliveined, the veins 3(5). Cymes terminal, 
densely reddish-pilose; pedicels less than 5 mm long; 
flowers 5-parted; sepals lanceolate-linear, to 7 mm long; 
corolla white or yellow, salverform, the tube to 1.5 cm 
long, the lobes ca 2 mm long, densely bearded inside; 
anthers barely exposed at apex of corolla, ca 1 cm long; 
filaments attached to corolla tube; ovary subglobose, ca 
1 mm diam; style exserted ca 2 mm; stigma capitate. 
Fruits globose, 4-7 cm diam, gray-green turning bluish- 
green; seeds usually 10-15, ca 2.5 cm diam. Croat 6766, 
7278. 

Occasional, in the forest. Flowers in the early dry sea- 
son. The fruits mature in the rainy season. 

This species is the source of toxiferin, one of the most 
potent curare alkaloids (Blohm, 1962). 

Costa Rica to Ecuador and Amazonian Brazil. In Pan- 
ama, known from tropical moist forest in the Canal Zone, 
San Bias, and Darien. 

See Fig. 448. 
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KEY TO  THE  TAXA  OF  GENTIANACEAE 

Plants saprophytic, lacking chlorophyll    Voyria 
Plants not saprophytic; leaves green: 

Herbs small, less than 1 m tall; leaves usually less than 4 cm wide; flowers reddish, 4-parted, less 
than 2 cm long; capsules less than 1 cm long Schultesia lisianthoides (Griseb.) Hemsl. 

Herbs large, coarse, more than 1 m tall; leaves usually more than 5 cm wide; flowers green, 
5-parted, 2-3 cm long; capsules usually more than 1 cm long  
  Chelonanthus alatus (Aubl.) Pulle 

116. GENTIANACEAE 

Perennial or annual, erect, glabrous herbs (saprophytic 
and achlorophyllous in Voyria). Leaves opposite (some- 
times crowded to base), sessile or short-petiolate (scale- 
like in Voyria); blades simple, entire; venation subpin- 
nate (sometimes a few principal veins diverging from 
near base); stipules lacking. Flowers terminal or axil- 
lary, bisexual, mostly actinomorphic (somewhat zygo- 
morphic in Chelonanthus), solitary or in simple or com- 
pound dichasia; calyx 4- or 5-lobed or 4- or 5-parted; 
corolla funnelform, 4- or 5-lobed, showy; stamens the 
same number as and alternate with corolla lobes, epipeta- 
lous; anthers borne on filaments or sessile (Voyria), 
2-celled, introrse, dorsifixed, dehiscing longitudinally; 
ovary superior, 1-locular (or 2-locular by intrusion of the 
placentae), 2-carpellate; placentation parietal; ovules 
numerous, anatropous; style simple; stigma capitate or 
bilobed. Fruits septicidal, 2-valved capsules; seeds nu- 
merous (sometimes winged in Voyria), with copious 
endosperm. 

Members of the family on BCI have little in common 
superficially but are all very distinctive. 

Chelonanthus is probably pollinated by moderately 
large bees. Other pollination systems are not known. 

Chelonanthus seeds are minute and are probably wind 
dispersed. Voyria also has minute seeds, but grows on the 
forest floor where wind dispersal is less likely. Possibly 
seeds are carried away by insects, birds, or isopods or are 
transported by water. Water currents on the forest floor 
capable of transporting such tiny seeds are not uncommon 
in the rainy season when the fruits mature. 

About 70-80 genera and 900-1,000 species; worldwide. 

CHELONANTHUS Gilg. 

Chelonanthus alatus (Aubl.) Pulle, Enum. PL Surinam 
376. 1906 
Arbol de mal casada 

Herb, to 1-1.5(5) m; stems square, glabrous, the corners 
with thin ribs. Leaves opposite, sessile; blades broadly 
ovate, acute to short-acuminate at apex, attenuate at base, 
4-18 cm long, 3-10 cm wide, thin. Inflorescences ter- 
minal, simple or compound dichasia, appearing race- 
mose; flowers pedicellate, usually borne on one side of 
branches, subtended by ovate bracts 2-3 mm long; calyx 
ca 6 mm long, coriaceous, the lobes 5, blunt, imbricate, 
keeled; corolla campanulate, pale green, ± fleshy, weakly 
2-lipped, 2-3 cm long, the lobes 5, short, acute but 

reflexed so as to appear truncate; stamens 5, held tightly 
against the lower lip; filaments with a marked bend about 
midway, thick and flattened at base, fused to basal part of 
corolla tube; anthers shedding pollen before anthesis, 
sometimes adhering to each other and to style before 
anthesis; style broadly bilobed, scarcely exceeding sta- 
mens, appressed to anthers. Capsules ± oblong, brown 
at maturity, 1-1.5 cm long, the valves thick, held between 
calyx and strong persistent style base; seeds very numer- 
ous, minute, somewhat sticky, square or rectangular. 
Croat 7258. 

Occasional in clearings, especially the Rear # 8 Light- 
house Clearing; infrequent along the shore. Flowers 
principally in the rainy season, with the fruits maturing 
during the dry season. 

The flowers are probably pollinated by medium-sized 
bees. 

Capsule valves are hygroscopic, arching in dry condi- 
tions and allowing wind to pass through to carry away 
the tiny seeds and straightening again under wet condi- 
tions to close the gap. 

Mexico to Brazil. In Panama, known principally from 
premontane wet forest in Colon, Chiriqui, Code, and 
Panama; known also from tropical moist forest in the 
Canal Zone and Darien, from tropical wet forest in 
Darien, and from premontane rain forest in Chiriqui. 

See Fig. 449. 

SCHULTESIA Mart. 

Schultesia lisianthoides (Griseb.) Benth. & Hook, ex 
Hemsl, Biol. Centr.-Amer. Bot. 2:348. 1882 
Sulfatillo 

Erect herb, 7-90 cm tall, ± glabrous, unbranched or 
with few, strongly ascending branches mostly from near 
apex. Leaves opposite, sessile; blades mostly ovate, acute 
to short-acuminate at apex, attenuate to amplexicaul at 
base, 1.5-8(10) cm long, 0.5-4(4.5) cm wide, thin. In- 
florescences terminal or upper-axillary, simple or com- 
pound dichasia, bearing few flowers; pedicels 1-10 mm 
long, subtended by bracts, the bracts paired, narrowly 
ovate, persistent, to 1.5(2) cm long; flowers 4-parted, 
lavender, 1-1.7 cm long; calyx lobed to near base, ca 6 
mm long, the lobes ± lanceolate, strongly keeled; calyx 
and corolla withering but persisting at apex of fruit; 
corolla funnelform, shallowly 4-lobed, 1-1.7 cm long; 
stamens 4-5 mm long; style simple, 2-3 mm long. Cap- 
sules fusiform, 6-9 mm long, 2-3 mm diam; valves 2, 





n6. GENTIANACEAE/VOYRIA     699 

thick, held together at apex by withered corolla; seeds 
minute, irregularly rounded. Croat 7783. 

Rare, in clearings along the shore. Flowers and fruits 
throughout the dry season (December to April). 

Seeds are probably wind dispersed in the manner of 
Chelonanthus alatus. 

Southern Mexico to northern South America. In Pan- 
ama, known from tropical moist forest in the Canal Zone, 
Colon, Veraguas, Los Santos, Herrera, Panama, and 
Darien, from tropical dry forest in Los Santos and Code, 
from premontane moist forest in Panama, and from pre- 
montane wet forest in Chiriqui and Panama. 

VOYRIA Aubl. 

Voyria alba (Standl.) L. O. Wms., Fieldiana, Bot. 
31:413. 1968 
Leiphaimos albus Standl. 

Saprophytic herb, white, glabrous, 6-13(20) cm tall, 
usually unbranched; stems to 1 mm thick; scales oppo- 
site, united, to 4 mm long, borne at the nodes. Flowers 
5-parted, ca 1 cm long, in terminal dichasia of few flow- 
ers; calyx lobed about midway, ca 3.5 mm long, the lobes 
very slender; corolla narrowly tubular, the lobes narrowly 
triangular, to ca 3 mm long, spreading; stamens 5, ex- 
trorse, included; filaments connate to tube most of their 
length; anthers ca 2 mm long, united laterally in a ring 
surrounding style, the connective narrowed into slender 
appendages at the base; pollen white, moderately tacky; 
ovary elongate, slightly broader toward base, 5-6 mm 
long, gradually narrowed to the style; stigma discoid, 
ca 0.7 mm broad, much broader than style, slightly ex- 
serted from throat at anthesis. Capsules 6-8 mm long; 
seeds very numerous and minute. Croat 11180. 

Rare, though sometimes locally abundant in moist 
areas of the forest, often in rich leaf litter. Flowers and 
fruits throughout the rainy season. Plants disappear in 
the dry season. 

Panama and Colombia. In Panama, known from trop- 
ical moist forest in the Canal Zone, Colon, San Bias, 
and Panama and from premontane wet forest in Colon. 

See Fig. 450. 

Voyria tenella Hook., Bot. Misc. 1:47, pi. 25, f. B. 1829 
Leiphaimos simplex (Griseb.) Standl. 

Saprophytic herb, to 20 cm tall, unbranched, white except 
for corolla lobes and base of tube, crosier-shaped when 
young; stems ca 1 mm thick; scales few, ovate, to 5 mm 

long. Flowers pendent, erect at anthesis, solitary, termi- 
nal, 5-parted, to 1.7 cm long; calyx hyaline, 2.5-4 mm 
long; corolla tubular, to 2 cm long, the lobes spreading, 
to 5 mm long and 1.8 mm wide, violet to blue-violet, 
rounded at apex, the tube swollen and pale orange in 
vicinity of ovary, the apical part of throat with ascending 
short pubescence, with an orange ring at apex just below 
corolla lobes; anthers 5, ± sessile, ca 1 mm long, extrorse, 
blunt at base, connate into a ring, the connective thin, 
broader toward apex; ovary short-stipitate, narrowly 
oblong-ellipsoid, to 6.7 mm long (including stipe), nar- 
rowed to short style, glandular at base on either side, the 
glands 2, stalked, to 4.7 mm long, somewhat sunken into 
ovary; style and stigma together ca 2.7 mm long; stigma 
discoid and dome-shaped, held just above stamens and 
ca 1.7 mm below throat of tube. Capsules ellipsoid; seeds 
very numerous, winged, to 1 mm long. Croat 6662. 

Infrequent to locally common in the forest, usually in 
rich, moist areas. Flowers and fruits throughout the rainy 
season. Plants disappear in the dry season. 

Costa Rica to northern South America. In Panama, 
known from tropical moist forest in the Canal Zone, 
Bocas del Toro, Colon, San Bias, Panama, and Darien 
and from premontane wet forest in Colon and Panama. 

See Fig. 450. 

Voyria truncata (Standl.) Standl. & Steyerm., Publ. 
Field Mus. Nat. Hist., Bot. Ser. 23:78. 1944 

Saprophytic herb, to 15(20) cm tall, ± glabrous, un- 
branched or branched few times; stems enclosed by over- 
lapping cauline scales at base; scales dull red, opposite, 
connate more than half their length, 3-5 mm long. Flow- 
ers solitary, 5-parted, 3-5.5 cm long; calyx ca 5 mm long, 
campanulate; corolla pale yellow to lavender, the narrow 
tube 3-4 cm long, the lobes spreading, ovate, 7-15 mm 
long; stamens included, 1-3 mm long; gynoecium to 3.6 
cm long; ovary sessile, oblong, truncate apically, to 8-9 
mm long, glabrous, eglandular; style filiform, to 2.7 mm 
long; stigma capitate-peltate, the margins sinuate. Cap- 
sules to 1.5 cm long, ca 5 mm diam; seeds wingless, nu- 
merous. Croat 4296a. 

Rare, in rich, dark, moist forest. Seasonal behavior 
not determined. The few specimens, collected throughout 
much of the year, indicate that the species may not have 
a seasonal flowering behavior. 

Guatemala, Nicaragua, and Panama. In Panama, known 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, and San Bias and from premontane wet forest in 
Code (near El Valle) and Panama (near Cerro Campana). 

KEY  TO   THE   SPECIES   OF   VOYRIA 

Flowers few to many; flowers and plants white  V. alba (Standl.) L. O. Wms. 
Flowers solitary; flowers or cauline scales usually colored: 

Cauline scales many, crowded and overlapping at base of plant, enclosing stem; corolla usually 
more than 3 cm long V. truncata (Standl.) Standl. & Steyerm. 

Cauline scales few, inconspicuous; corolla usually less than 2 cm long V. tenella Hook. 
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117. MENYANTHACEAE 

Aquatic herbs. Leaves solitary, alternate, petiolate; blades 
simple, entire to repand; venation palmate at base; stip- 
ules lacking. Umbels terminal; flowers bisexual, actino- 
morphic; calyx 5-parted; corolla deeply 5-lobed, showy, 
the lobes induplicate-valvate, alternating with sepals; 
stamens 5, epipetalous; anthers 2-celled, versatile, dehisc- 
ing longitudinally; ovary superior, 1-locular, 2-carpellate; 
placentation parietal; ovules many, anatropous; style 
simple; stigma 2-lipped. Fruits capsules, indehiscent or 
irregularly dehiscent; seeds many, with copious endo- 
sperm. 

The flowers of Nymphoides indica are probably polli- 
nated by small, diurnal bees or flies during the few hours 
they are open. The Nymphoides indica complex is poly- 
morphic in the spectral qualities of its flowers under 
ultraviolet light. The yellow-flowered races of the West 
Indies have more contrasting patterns (ultraviolet light 
is absorbed by the center and reflected by the outer edges) 
than does the white-flowered race, which occurs in Pan- 
ama (Ornduff & Mosquin, 1969). After flowering, the 
pedicels become deflexed and the fruits mature under 
water (R. Ornduff, pers. comm.). 

After capsules ripen and dehisce, seeds surface and are 
water dispersed. They ultimately sink to the bottom and 
germinate. Some of the floating seeds are possibly eaten 
by aquatic birds and thus find their way to the bottom 
sooner than others. 

Five genera and 40 species of swamp or aquatic plants; 
worldwide. 

NYMPHOIDES Seguier 

Nymphoides indica (L.) O. Kuntze, Rev. Gen. PL 
2:429. 1891 
N. humboldtianum (H.B.K.) O. Kuntze 

Glabrous, succulent, aquatic herb from submerged rhi- 
zomes; stems petiole-like, fleshy, to 1.5 m long. Leaves 
solitary at apices of stems; blades ± orbicular, obtuse to 
rounded at apex, cordate at base, mostly 6-18 cm 
diam, usually violet-purple to purple on underside, thick. 
Fascicles dense, umbelliform, borne at nodes; pedicels 
to 7 cm long, fleshy; calyx lobes 5, lanceolate, acute and 
cupped inward at apex, ca 6 mm long; both pedicels and 
sepals glandular-punctate; corolla white, 1-1.8 cm 
long, 5-lobed for two-thirds its length, the lobes acute, 
spreading at anthesis, densely pilose inside, the trichomes 
antrorsely barbed; stamens 5, erect, 5-7 mm long; 
filaments fused to tube, alternating with tufts of trichomes 
near summit of tube; ovary narrowly conical, glabrous; 
style slender; stigma lobes flattened, the margins thickened 
and undulate. Capsules ellipsoid, 4-6 mm long, tard- 
ily dehiscent, eventually rupturing irregularly; seeds 
10-18, orbicular, ca 1 mm diam. Croat 8215. 

Occasional, in quiet lagoons at the edge of the lake, 
principally on the south side of the island. Probably 
flowers sporadically through the year. 

The small seeds are probably dispersed by water 
currents. 

Throughout the tropics of the world. In Panama, 
known principally from tropical moist forest in the Canal 
Zone and Panama, but also from premontane wet forest 
in Code (El Valle) and from tropical wet forest in Colon 
(Miguel de la Borda). 

See Fig. 451. 

118. APOCYNACEAE 
Trees, shrubs, lianas, vines, or herbs; sap milky. Leaves 
alternate, opposite, or whorled, simple; blades entire; 
venation pinnate; stipules sometimes present, minute; 
glands frequently in the leaf axils. Flowers bisexual, 
actinomorphic, 2 to many, in dichasial cymes, thyrses, 
corymbs or racemes; sepals 5, equal or unequal, some- 
times with squamellae inside at base, basally connate, 
imbricate; corolla tubular, 5-lobed, showy, contorted 
in bud; stamens 5, attached part of their length to the 
corolla and alternate with lobes; anthers 2-celled, in- 
trorse, dehiscing longitudinally, free or adnate to stigma; 
gynoecium usually of 2 distinct, unicarpellate, uniloc- 
ular ovaries, the placentation parietal; less frequently 
{Lacmellea, Allamanda) the gynoecium consisting of 
a syncarpous, 2-carpellate, 2-locular ovary, the placen- 
tation axile; style 1 per pistil (fused together on apocar- 
pous species, later breaking apart with development of 
the fruit); stigma 1, usually massive and complex, usually 
pentagonal above, umbrella-shaped below. Fruits usually 
apocarpous, 2 follicles with many winged seeds, or rarely 
drupelike berries with few seeds {Thevetia, Lacmellea) 
or capsules {Allamanda). 

Members of the family are very diverse in habit, but 
can be distinguished by a combination of milky sap and 
showy flowers contorted in bud. The flowers are some- 
what twisted after opening also. All of the vines and the 
genus Malouetia may also be distinguished by their con- 
nivent anthers, which are glued to the stigma. Sterile 
vines are confused with Asclepiadaceae (119). 

The flowers are mostly specialized with ample, well- 
protected nectar. The nearly closed throat of most species 
indicates they must be pollinated by long-tongued bees 
or possibly butterflies or hawkmoths. Others are perhaps 
pollinated by moths (see the discussion of Odontadenia 
puncticulosa). The flowers of O. macrantha and of Stem- 
madenia grandiflora, because of the larger, more open 
corolla, probably have different kinds of pollinators. Bees 
of the genus Eulaema were seen pollinating flowers of 
Prestonia in Ecuador (Dodson & Frymire, 1961) and of 
Stemmadenia in Costa Rica (D. Janzen, pers. comm.). 
R. Dressier (pers. comm.) reports that Thevetia ahouai 
and Prestonia are pollinated by euglossine bees. Thevetia 
is also visited by hummingbirds (H. Baker, pers. comm.). 
In Veracruz, Mexico, Tabernaemontana is pollinated by 
butterflies (D. Janzen, pers. comm.). 

Most seeds are wind dispersed; those of Lacmellea 
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KEY  TO  THE   TAXA   OF   APOCYNACEAE 

Leaves alternate, ternate, or quaternate (i.e., more than 2 at a node): 
Leaves quaternate; flowers large, yellow; fruits less than 8 cm long, spiny  
 A llamanda cathartica L. 

Leaves alternate; flowers minute and greenish or flowers whitish with corolla tube less than 4 
cm long; fruits not spiny: 

Flowers whitish, more than 2 cm long; fruits red leathery drupes with 2-4 seeds  
 Thevetia ahouai (L.) A. DC. 

Flowers minute and yellowish to greenish-yellow; fruits large woody follicles with disk- 
shaped, winged seeds: 

Leaves with major lateral veins 15-20, easily visible, 4-9 mm apart; calyx 4-5 mm long; 
corolla ca 10 mm diam; fruits usually less than 10 cm long; seeds to ca 7 cm diam  
 Aspidosperma megalocarpon Mull. Arg. 

Leaves with major veins 30-40, moderately obscure, 2-6 mm apart; calyx 2-3 mm long; 
corolla ca 6 mm diam; fruits usually more than 11 cm long; seeds 9-10 cm diam   
 Aspidosperma cruenta Woods. 

Leaves opposite: 
Plants trees, herbs, or shrubs; fruits not long and slender (fusiform in Malouetia guatemalensis): 

Plants small herbs growing in open areas, rare; follicles slender, terete, less than 3 cm long ... 
 Catharanthus roseus (L.) G. Don 

Plants trees or shrubs: 
Corolla tube less than 5 mm long, the lobes slender, narrowly tapered to sharp apex; folli- 

cles fusiform, 10-15 cm long, more than 5 times longer than broad  
 Malouetia guatemalensis (Mull. Arg.) Standl. 

Corolla tube more than 6 mm long, the lobes broad or blunt at apex; fruits less than 8 cm 
long, less than 2 times longer than broad: 

Calyx lobes unequal (the larger more than 1 cm long) or corolla tube less than 1 cm long 
at maturity; fruits ± reniform follicles, with many seeds, the seeds embedded in an 
orange matrix: 

Flowers pale orange, more than 4.5 cm wide; sepals unequal, the 'arger more than 
1 cm long; fruits smooth outside, acuminate or pointed at apex  
 Stemmadenia grandiflora (Jacq.) Miers 

Flowers white, less than 2.5 cm wide; sepals equal, less than 3 mm long; fruits scurfy 
on outside, rounded at apex Tabemaemontana arborea Rose 

Calyx lobes ± equal and less than 1 cm long and corolla tube more than 1 cm long at 
maturity; fruits drupaceous, with few seeds (less than 5): 

Corolla double (i.e., ± 10-lobed); fruits apparently not set; plants cultivated shrubs 
in the Laboratory Clearing Ervatamia coronaria (Jacq.) Stapf 

Corolla single, 5-lobed; fruits yellow-orange, ±  ellipsoid, with a persistent style; 
plants tall forest trees      Lacmellea panamensis (Woods.) Markg. 

Plants lianas or herbaceous vines; fruits slender follicles more than 5 cm long (oblong-ellipsoid 
in Odontadenia macrantha): 

Flowers less than 1 cm long; leaves frequently with pitlike axillary domatia below .... Forsteronia 
Flowers more than 1 cm long; leaves lacking pitlike axillary domatia below: 

Leaves with glands at or just below base of midrib or scattered along midrib on upper 
surface: 

Flowers greenish-white or greenish-yellow; inflorescences compound; calyx lobes more 
than 2 mm long; corolla tube less than 2.5 cm long; leaves ± obtuse to rounded at 
base, the glands at base of midrib only   Mesechites trifida (Jacq.) Mull. Arg. 

Flowers yellow with reddish throat; inflorescences simple racemes; calyx lobes less than 
2 mm long; corolla tube more than 2.5 cm long; leaves hastate or cordate at base, the 
glands sparse, along midrib    Mandevilla 

Leaves lacking glands: 
Inflorescences usually of 2(3) flowers; flowers white, with yellow throat; calyx lobes lack- 

ing squamellae inside  Rhabdadenia biflora (Jacq.) Mull. Arg. 
Inflorescences of several to many flowers; flowers greenish, yellow, or orange (Prestonia 

portobellensis with white corolla lobes marked with orchid lines); calyx lobes bearing 
squamellae inside: 

Corolla more than 5 cm long; fruits either oblong-ellipsoid and more than 3 cm wide 
or fruits cylindrical-fusiform and plants not densely rufescent    Odontadenia 

Corolla less than 4 cm long; fruits long and slender (fusiform in P. ipomiifolia, the 
plants densely rufescent)   Prestonia 
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and Thevetia are probably mammal dispersed, and those 
of Stemmadenia and Tabernaemontana are probably 
dispersed by both birds and mammals. White-faced 
monkeys remove the pulpy mesocarp of Thevetia ahouai 
and Stemmadenia grandiflora, then spit out the seeds 
(Oppenheimer, 1968). Lacmellea panamensis is eaten by 
howler monkeys and tamarins (Carpenter, 1934; Enders, 
1935). In tropical dry forest in Costa Rica, the fruits of 
Stemmadenia donnell-smithii (Rose) Woods, are taken 
by several bird species (McDiarmid, Ricklefs & Foster, 
1977). Larger birds could easily feed on fruits of Lacmel- 
lea and Thevetia as well. 

About 180-300 genera and about 1,300-2,000 species; 
all regions. 

ALLAMANDA L. 

Allamanda cathartica L., Mant. PL Altera 214. 1771 

Liana or arching shrub, to 9 m tall; younger stems 
sparsely pubescent, becoming glabrous in age. Leaves 
quaternate, sometimes opposite or alternate apically, 
subsessile or borne on petioles to 5 mm long; blades 
obovate to oblanceolate, shortly and abruptly acuminate, 
obtuse to acute and decurrent on petiole at base, 8-16 
cm long, 3-6 cm wide, glabrous or sparsely pubescent 
below especially on veins, with a submarginal collecting 
vein. Flowers few, in subterminal cymes; pedicels 2-7 
mm long; bracteoles minute; calyx lobes 5, irregular, 
± oblong-linear, acute, to 14 mm long; corolla yellow, 
8-12 cm wide, the tube to 3.5 cm long, the throat broad- 
ened and as long as tube, the lobes 2.5-3.5 cm long, 
± rounded, imbricate; stamens situated just above tube; 
filaments fused to tube, retrorsely barbellate near apex; 
anthers sharply triangular, free but with their apices held 
tightly together, the ring of anthers covered above by 
long, straight trichomes pointing inward from wall of 
corolla; ovary at first smooth, becoming spiny; style 
slender, its apex broadly expanded, plungerlike, situated 
inside the ring of anthers; stigmas 2, short. Capsules ± 
ellipsoid to obovoid, spiny, 5-8 cm long excluding spines, 
green at maturity, the spines 5-20 mm long; seeds numer- 
ous, disk-shaped, 2-2.5 cm diam, concentrically winged. 
Croat 6573. 

Uncommon, on the shore. Plants may be found in 
flower throughout the year. 

Distinguished by its large yellow flowers, quaternate 
leaves, and spiny capsules. All parts of the plant are 
reportedly poisonous (Blohm, 1962). 

The ovary is surrounded by an active nectary. The 
broad cylindrical part of the style is also covered with 
a thick substance, which may attract the pollinator. In 
the plant's native habitat, the pollinator is unknown, 
but the organism would need a tongue 3.5-4 cm long 
to reach the nectar at the base of the constricted tube. 
Presumably the pollinator's head is thrust into the upper 
flared part of the corolla. Fruits are occasionally produced 
in central Panama, so some pollinator must be effective. 

The winged seeds are no doubt to some extent wind 
dispersed, but they are not very good fliers. 

Native to northeastern South America, but widely 
cultivated and escaped in the tropics of the Western 
and Eastern hemispheres. In Panama, known principally 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, Colon, San Bias, Panama, and Darien; known also 
from premontane wet forest in Chiriqui. 

ASPIDOSPERMA Mart. &Zucc. 

Aspidosperma cruenta Woods., Amer. J. Bot. 
22:684. 1935 
Alcarreto 

Tree, to 35 m tall; trunk to 1 m dbh; outer bark coarse, 
lenticellate, thin; inner bark thick, granular, light brown, 
the sap yellow to red, more copious in branches than in 
trunk, sometimes whitish in juveniles, faintly aromatic; 
stems densely pubescent when young, glabrous in age, 
± ribbed. Leaves alternate; petioles 2-4 cm long, gla- 
brate; blades oblong-elliptic, acute at apex, acute to ob- 
tuse at base, 7-12(26) cm long, 2.5-4.5(7) cm wide, shiny 
above, dull and inconspicuously pubescent and some- 
times pruinose below, the margins revolute. Thyrses 
terminal or upper-axillary, corymbose; pedicels 1-2 mm 
long; calyx 5-lobed, the lobes ca 2 mm long, densely 
pubescent; corolla tubular-salverform, greenish-yellow, 
glabrous except on tube inside, the tube 5-ribbed, ca 
4 mm long, the lobes lanceolate, ca 1.5 mm long; stamens 
5, attached near middle of tube; anthers free, to 1 mm 
long; filaments about as long as anthers; ovary com- 
pressed; stigma 1, capitate. Follicles paired, woody, 
flattened, shaped like the head of a golf club, to 16 cm 
long and 10 cm wide, bearing a thick rib medially, 
brown-tomentose; seeds numerous, flat, 8-10 cm diam, 
with a thin concentric wing. Croat 8159. 

Uncommon, found on Pearson Peninsula and at Fair- 
child Trail 500. Flowers from May to July. The fruits 
are shed mostly in March and April. Individuals do not 
appear to flower during the year in which fruits are shed 
—perhaps they flower only in alternate years (R. Foster, 
pers. comm.). 

Seedlings have both red and yellow sap, the red in the 
center of the stem. The species has been confused with 
A. megalocarpon Mull. Arg., but bears little resemblance 
to that species (Gomez Pampa, 1966). 

Mexico to Colombia, Venezuela, and the Guianas. 
In Panama, a typical component of tropical moist forest 
(Tosi, 1971), known in the Canal Zone and Panama; 
known also from premontane wet forest in Colon (Santa 
Rita Ridge) and from tropical wet forest in Colon. 

Aspidosperma megalocarpon Mull. Arg., Linnaea 
30:400. 1860 
Pelmax, Bayalte, Huichichi, Volador, Ballester 

Tree, 20-40 m tall, the trunk conspicuously fluted or 
involute, to 20-80 cm diam; outer bark gray, relatively 
smooth, becoming weakly fissured in age; inner bark pale 
yellow, granular, the sap white, copious; stems and peti- 
oles, especially stems, densely mealy-granular-pubescent 
when young, soon glabrous; stems soon conspicuously 



lenticellate. Leaves alternate; petioles 6-15 mm long, 
weakly canaliculate; blades oblong-elliptic to narrowly 
elliptic, gradually acuminate at apex, acute to cuneate at 
base, (3.7)6-14 cm long, 2.2-7.5 cm wide, green above, 
pale and weakly glaucous below (drying grayish), gla- 
brous or inconspicuously pubescent along midrib, the 
margins weakly recurved. Panicles axillary, 2-3 cm 
long, pubescent; pedicels 2-3 mm long; flowers fra- 
grant, ca 1 cm diam; calyx grayish-green, tubular, 4-5 
mm long, the lobes rounded, 1-1.5 mm long, pubes- 
cent on outside; corolla pale yellow, lobed to about the 
middle, the tube slender, pubescent inside, the lobes 
oblong-elliptic, asymmetrical; stamens 5, inserted at 
throat of tube; ovary ca 1 mm long, glabrous; styles 2, 
glabrous, united, ca 1.5 mm long; stigma simple. Fruits 
brown, paired, reniform to suborbicular, flattened, 
5.5-12 cm long, densely and obscurely lenticellate, 
densely mealy-pubescent, becoming glabrous in age; 
seeds several, tan, orbicular, papery thin, to 7 cm diam, 
the funicle slender, attached near center of seed, to ca 2.5 
cm long. Garwood & Foster 443. 

Rare in the old forest; collected recently on AMNH 
Trail. Apparently flowers in the rainy season in Panama 
— it has been seen in bud in March. Fruiting occurs in 
the following dry season, in February and March. In 
Mexico the species is reported to flower from April to 
September and to fruit from August to February (Pen- 
nington & Sarukhan, 1968). 

Aspidosperma megalocarpon was confused by Standley 
(1928) with A. cruenta, which is more common on BCI. 

Mexico to Colombia (Choco). In Panama, known from 
low elevations in tropical moist forest in the Canal Zone, 
San Bias (Puerto Obaldia), Chiriqui (Burica Peninsula), 
and Darien. 

CATHARANTHUS G.Don 

Catharanthus roseus (L.) G. Don, Gen. Hist. Dichl. 
PI. 4:95. 1837(1838) 
Lochnera rosea (L.) Reichb. 

Herb, to 60 cm tall, usually woody at base, sparsely pu- 
bescent on leaves and young stems; sap milky. Leaves 
opposite; petioles 3-10 mm long, with axillary glands; 
blades obovate to spatulate, mucronulate, acute to atten- 
uate at base, mostly 3.5-6 cm long, 0.7-3 cm wide, 
slightly succulent. Flowers 1-4, clustered near apex, on 
pedicels 1-3 mm long; calyx lobes 5, linear-lanceolate, 
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3-7 mm long, sparsely pubescent; corolla salverform, 
white to pinkish, the tube 2-2.5 cm long, pubescent 
inside at throat, the lobes 5, ± obovate, apiculate, 1.5-2.5 
cm long; stamens included, attached near apex of tube; 
anthers free, ca 2 mm long; style 1; stigma 1, massive, 
pentagonal-umbraculiform. Follicles paired, slender, 
terete, 1.5-2.5 cm long, longitudinally ridged, with stiff, 
short trichomes; seeds not seen. Croat 9389, Ebinger 204. 

Rare, in clearings. Flowers and fruits throughout 
the year. 

Native to Madagascar, but cultivated and escaped 
throughout the tropics. In Panama, known from tropical 
moist forest in the Canal Zone and Herrera. 

ERVATAMIA Stapf 

Ervatamia coronaria (Jacq.) Stapf, Fl. Trop. Africa 
4(1):127. 1904 

Glabrous ornamental shrub, to 1.5 m tall; sap milky. 
Leaves opposite; stipules small, glandular, axillary; peti- 
oles short; blades elliptic, acuminate, acute to attenuate 
and decurrent on petiole at base, to 16 cm long and 6 cm 
wide, glossy. Cymes terminal or axillary; pedicels 1.3-2.5 
cm long; flowers ca 4 cm wide, few; calyx lobes ovate, 
2-4 mm long; corolla white, double, the tube to 2.5 cm 
long and greenish, the lobes rounded at apex; stamens 
in 2 series, the outer attached to the corolla, with anthers 
free, the inner forming a tube, with anthers reduced and 
sterile; style 1; stigmas 2. Fruits not seen. Croat 4629. 

Cultivated in the Laboratory Clearing. Some flowers 
have been seen at various times throughout the year. 

The plant apparently never sets fruit on BCI. 
Native to India, but cultivated and escaped throughout 

the tropics. In Panama, cultivated in tropical moist forest 
in the Canal Zone and Panama. 

FORSTERONIA G.Meyer 

Forsteronia myriantha Donn. Sm., Bot. Gaz. (Craw- 
fordsville) 27:435. 1899 

Liana; stems minutely puberulent to papillate when 
young, becoming glabrate and conspicuously lenticellate. 
Leaves opposite; stipules inconspicuous; petioles slender, 
1-6 mm long, canaliculate, puberulent; blades narrowly 
elliptic to oval, acute to acuminate at apex, broadly acute 
to obtuse or rounded at base, 4-12 cm long, 2-5.4 cm 

KEY  TO  THE  SPECIES  OF  FORSTERONIA 

Leaf blades usually conspicuously pubescent on lower surface, at least along midrib, usually lack- 
ing axillary pitlike domatia (or domatia inconspicuous); reticulate venation of lower surface 
obscure or not closely spaced (veins more than 1 mm apart) F. myriantha Donn. Sm. 

Leaf blades usually glabrous on lower surface, with conspicuous pitlike axillary domatia; reticu- 
late venation very closely spaced and easily visible (veins less than 1 mm apart): 

Leaf blades to 9 cm long and 3.5 cm wide; midrib lacking glands near base  
 F. peninsularis Woods. 

Leaf blades usually more than 10 cm long and 3.5 cm wide; midrib with 2 triangular raised 
glands near base F. viridescens S. F. Blake 
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wide, the upper surface glabrous but with a usually pu- 
berulent midrib, the midrib bearing 2 acute glands near 
petiole, the lower surface glabrous, the midrib and major 
lateral veins villous and puberulent, the vein axils some- 
times with inconspicuous pitlike domatia; reticulate 
veins not raised but easily visible. Inflorescences terminal, 
± hemispherical; pedicels to 1 mm long; bracteoles nar- 
rowly acute, to 3 mm long; bracteoles, rachises, and 
calyces densely puberulent-papillate to puberulent; flow- 
ers white, to 5.5 mm wide; calyx lobes ovate, broadly 
acute to obtuse, ca 1 mm long, the squamellae inside 
minute, many; corolla lobed to about the middle, to ca 
4 mm long, glabrous to very minutely papillate on out- 
side, villosulous inside on tube, the lobes oblong-ovate, 
spreading at anthesis; stamens to ca 3 mm long, adhering 
to style; anthers ca 1.5 mm long, glabrous, exserted at 
anthesis; ovary ovoid, apocarpous, minutely papillate- 
puberulent, ca 3 mm long; stigma 1. Fruits unknown. 
Foster 4107. 

Apparently rare, in the forest. Reportedly flowers only 
in February in Panama; flowers elsewhere in April and 
May. 

Guatemala to Panama. In Panama, known only from 
tropical moist forest in the Canal Zone. 

Forsteronla peninsularis Woods., Ann. Missouri Bot. 
Gard. 22:215.1935 

Liana, ± glabrous; stems slender, usually less than 1 cm 
diam; outer bark thin, brown; sap thick, grayish-white. 
Leaves opposite; stipules inconspicuous; petioles 4-5 
mm long, canaliculate; blades narrowly elliptic, acumi- 
nate and downturned at apex, acute at base, 2.5-8.5 cm 
long, 1-3.3 cm wide, glabrous or nearly so, often with 
pitlike axillary domatia below, the margins revolute; 
major lateral veins 4-6, obscure. Inflorescences terminal, 
± flat-topped, dichasial cymes, bearing several to many 
flowers, the branches minutely puberulent, each sub- 
tended by an acute bract to 1.3 mm long; pedicels ca 
1.5 mm long; flowers 5-parted, ca 7 mm long (excluding 
pedicel); calyx 2.3 mm long, thickest at base, the lobes 
acute, thickened medially, imbricate, inconspicuously 
ciliolate, bearing minute squamellae at base inside, these 
shorter than nectaries; corolla pale yellow, to 8 mm wide, 
minutely and inconspicuously puberulent except at base, 
the tube 2 mm long, as broad as long, with a densely 
villous ring at apex inside, the lobes spreading, to ca 3.7 
mm long, acute at apex, ciliolate; stamens ca 4.7 mm long, 
exserted at anthesis; filaments fused to tube near base, 
weakly connate at least below anthers; anthers connate, 
ca 2.3 mm long, sagittate at base; ovary pubescent; stigma 
1, ± conical, held tightly inside anthers, sticky; nec- 
taries ovate, ± orange, ca 0.5 mm long, pubescent near 
apical margin, the nectar stored in corolla tube. Follicles 
paired, to 15 cm long, 3-4 mm diam, terete, glabrous; 
seeds oblong-linear, concave on one side, ca 7 mm long, 
pubescent, with a tuft of trichomes at apex. Croat 14000, 
Foster 950. 

Apparently uncommon, in the forest. Flowers from 
the middle of the dry season to the early rainy season. 

Individuals flower for at least a month, with some fruits 
of nearly mature size on flowering plants. Mature fruiting 
season unknown. 

Belize, Guatemala, Honduras, and Panama, probably 
ranging all along the Atlantic slope of Central America. 
In Panama, known from tropical moist forest on BCI and 
from premontane wet forest in Colon (Santa Rita Ridge) 
and Los Santos. 

Forsteronia viridescens S. F. Blake, Contr. Gray Herb. 
52:80.1917 

Liana; stems ± reddish-brown, minutely lenticellate, 
ferruginous-pubescent when young; sap milky. Leaves 
opposite; stipules inconspicuous; petioles less than 5 mm 
long; blades ± oblong-elliptic, acute to bluntly short- 
acuminate, obtuse to acute at base, 7-15.5 cm long, 3-6.5 
cm wide, moderately thick, ± glabrous, with glands 
at base of midrib above, often with large or small pit- 
like domatia in or near axils below. Thyrses axillary 
or terminal, 4-8 cm long, ± ferruginous-pubescent on 
all exposed parts; pedicels very short or to 1.5 mm long; 
bracteoles triangular, to 1.5 mm long; calyx lobes trian- 
gular, 1-2.3 mm long, bearing 2 squamellae inside; co- 
rolla subcampanulate, cream or white, the tube ca 1 mm 
long, the lobes ca 2 mm long; stamens ca 1.5 mm long, 
half-exserted; filaments free; anthers connate, ca 1 mm 
long; ovary papillate; stigma fusiform, acute, sticky and 
held tightly inside anthers. Follicles commonly solitary 
(the result of 1 aborting), slender, mostly 25-50 cm 
long, to 7 mm wide, bearing dense, short, ferruginous- 
tomentose pubescence; seeds slender, 1-1.8 cm long, with 
a tuft of brownish trichomes 2-4.5 cm long at apex. 
Foster 950, Weaver & Foster 1614. 

Apparently rare, in the forest. Flowers from March to 
May in Panama, with the fruits developing to maturity 
in September and October. The species may flower twice 
per year, since it flowers chiefly during September in 
Belize. 

Belize, Guatemala, and Panama, probably ranging 
along the Atlantic slope of Central America. In Panama, 
known only from tropical moist forest on BCI and in 
Panama (San Jose Island), from premontane wet forest 
in the Canal Zone (Pipeline Road) and Panama (Cerro 
Campana), and from tropical wet forest in Colon. 

LACMELLEA Karst. 

Lacmellea panamensis (Woods.) Markg., Notizbl. Bot. 
Gart. Berlin-Dahlem 15:622. 1941 
L. edulis sensu auct. non Karst. 

Tree, to 20 m tall, ± glabrous, sometimes armed with 
short stout spines; outer bark coarse, thin, hard; inner 
bark thick, tan; sap milky, abundant in trunk, branches, 
and fruits. Leaves opposite; petioles to 1 cm long; blades 
oblong-elliptic, acute to long-acuminate, obtuse and 
decurrent on petiole at base, 5-13 cm long, 2-4 cm wide. 
Flowers congested in axillary cymes; pedicels 2-4 mm 
long; calyx lobes ± rounded, 1-1.5 mm long, ciliate; 
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corolla narrowly tubular, white, drying burnt-orange, 
the tube to 3 cm long, puberulent inside, somewhat in- 
flated just above base and at insertion of anthers near 
apex of tube, the limb to 1.5 cm diam, the lobes spread- 
ing, rounded to acute; anthers free, ca 4 mm long; style 
shorter than anthers at anfhesis; stigma 1, cylindrical, 
papillose. Fruits broadly ellipsoid to obovoid, 2-3 cm 
long, yellow-orange, with a short persistent style to 3 mm 
long; exocarp ± leathery; mesocarp fleshy, sweet and 
tasty, with copious milky sap; seeds 1-4, usually 2, ellip- 
soid, usually flattened on one side, ca 1.5 cm long. Croat 
5373. 

Occasional in the forest, most abundant on the slope 
toward the tower; not seen in higher levels of the old 
forest. Flowers from March to August, mostly from 
April to June. The fruits mature from February to June, 
mostly from March to May of the following year. Juve- 
nile fruits are common in the late rainy season. Leaves 
of this species are a favorite of sloths and as much as 
one-fifth of the foliage is sometimes cropped (E. Mont- 
gomery, pers. comm.). 

Belize, Costa Rica, and Panama, probably ranging 
along the Atlantic slope of Central America. In Panama, 
a characteristic species in tropical wet forest (Tosi, 1971); 
known also from tropical moist forest in the Canal Zone 
and Darien. 

MALOUETIA A. DC. 

Malouetia guatemalensis (Mull. Arg.) StandL, J. 
Wash. Acad. Sci. 15:459. 1925 

Mostly glabrous tree, to 15 m tall; sap milky. Leaves 
opposite; petioles ca 1 cm long; blades elliptic to some- 
what ovate, acuminate, obtuse and decurrent on petiole 
and sometimes inequilateral at base, 8-22 cm long, 2.5-10 
cm wide. Inflorescences axillary or occasionally terminal, 
usually branched, the clusters dense, umbelliform, the 
branches short, stout, woody; peduncles short, with short 
bracts; pedicels 3-5 mm long; flowers 5-parted; calyx 
3-4: mm long, the lobes acute, stout, glabrate or puberu- 
lent; corolla white, ca 12 mm long in bud, minutely 
puberulent outside and on lobes inside, lobed to slightly 
beyond middle, the lobes slender, spreading at anthesis, 
the limb to 2 cm wide, the tube constricted just above 
sepals, 4-5 mm long; stamens included; anthers ca 1.8 
mm long, connate, glued to stigma; ovary rounded above, 
minutely puberulent; style ca 1.5 mm long, club-shaped; 
stigma 1, ± cupulate; nectary conspicuous, deeply lobed, 
more than half as high as ovary, the lobes usually 5. Folli- 
cles paired, fusiform, to 15 cm long and 2.3 cm wide, gla- 
brous; seeds compressed, ca 2 cm long. Croat 5667, 13486. 

Occasional, at least along the margin of the lake. Flow- 
ers mostly from late January to the middle of April (else- 
where on the Atlantic slope of Panama, some flowers 
are also reported from September to November). Fruits 
in the late dry and early rainy seasons (April to October). 
The plant loses its leaves just before flowering and may 
begin flowering before new leaves are of full size; it is 
probably not leafless for a long period, putting on new 
leaves at once. 

Throughout Central America. In Panama, known from 
tropical moist forest in the Canal Zone (Atlantic slope), 
Bocas del Toro, San Bias, and Darien and from premon- 
tane wet and tropical wet forests in Colon. 

See Fig. 452. 

MANDEVILLA Lindl. 

Mandevilla subsagittata (R. & P.) Woods., Ann. Mis- 
souri Bot. Gard. 19:69. 1932 

Vine; stems sparsely pubescent. Leaves opposite; peti- 
oles 2-7 mm long, sparsely pubescent; blades elliptic to 
oblong-elliptic, acute to acuminate, narrowly cordate at 
base, 3-8 cm long, 1-3.5 cm wide, glabrous or pubescent 
especially along veins and margins, sparsely glandular 
along midrib. Racemes axillary, 3-6(9) cm long; pedicels 
3-5 mm long; bracts linear-lanceolate, 1-5 mm long, 
scarious; calyx lobes 5, narrowly triangular, 1-1.5 mm 
long, with a single squamella inside; corolla salverform, 
yellow with a red throat, the tube 2.5-3 cm long, curved 
and somewhat gibbous, the lobes 5, spreading, to ca 1.5 
cm long; stamens included, attached near throat; anthers 
ca 1.5 mm long, connate, glued to stigma; nectaries 5, 
sometimes fewer and united, ca half as high as ovary; 
stigma 1, pentagonal-umbraculiform. Follicles paired, 
slender, 8-12 cm long, usually swollen at ± equal inter- 
vals; seeds oblong, ca 5 mm long, densely pubescent with 
a tuft of brownish trichomes ca 1 cm long at apex, the 
seminiferous area held within swollen areas of follicle. 
Brown 191, White 132. 

Apparently rare; collected only twice on the island. 
Seasonal behavior uncertain. 

Mexico to northern South America. In Panama, known 
from tropical moist forest in the Canal Zone and Panama 
and from premontane wet forest in Chiriqui. 

Mandevilla villosa (Miers) Woods., Ann. Missouri Bot. 
Gard. 19:70. 1932 

Vine or slender liana; stems sparsely to densely pubes- 
cent. Leaves opposite; petioles pubescent, 1-2 cm long; 
blades elliptic to obovate, acute to acuminate, truncate 

KEY  TO  THE   SPECIES   OF   MANDEVILLA 

Bracts of inflorescences slender, scarious, 1-5 mm long; calyx lobes ca 1 mm long  
 M. subsagittata (R. & P.) Woods. 

Bracts of inflorescences foliaceous, 10-30 mm long; calyx lobes 1.5-3.3 mm long  
 M. villosa (Miers) Woods. 



Fig. 452. 
Malouetia guatemalensis 

Fig. 453. Mandevilla villosa 

Fig. 454. Mesechites trifida 



to subcordate at base, 3.5-8 cm long, 1.5-4 cm wide, 
glabrous or sparsely pubescent above, glabrous to densely 
pubescent below, sparsely glandular along midrib. Cymes 
short, axillary; pedicels short, each subtended by a bract, 
the bracts lanceolate-caudate, foliaceous, ciliolate, 1-3 
cm long; flowers 5-parted; calyx 1.5-3.3 mm long, tur- 
binate, constricted below the short, triangular lobes; 
corolla pale yellow, to 3 cm long, the lobes spreading, 
to 2.3 cm long and 1 cm wide, reddish at base and rim 
of tube; stamens united to tube; anthers connate in a ring 
just below rim of corolla, 4 mm long, the free part of 
filament and the upper half of tube densely pubescent 
with stiff, white trichomes; style glabrous; stigma 1, 
pentagonal-umbraculiform, contained inside anthers; 
nectaries growing together, nearly as high as ovary. Fol- 
licles slender, ± moniliform, terete, ca 10-15 cm long, 
sparsely pubescent; seeds awl-shaped, ca 8 mm long. 
Croat 10243, 11614. 

Occasional in clearings, especially the Lighthouse 
Clearing. Apparently flowers throughout much of the 
year, but most specimens have been collected in the 
rainy season, from May to December. Flowering plants 
may be found with mature fruits from the previous flow- 
ering, indicating that individual plants probably flower 
more than once per year. 

Southern Mexico to Venezuela. In Panama, known 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, Panama, and Darien and from premontane wet 
forest in Code. 

See Fig. 453. 

MESECHITES Mull. Arg. 

Mesechites trifida (Jacq.) Mull. Arg. in Mart., Fl. 
Brasil. 6(1):151. 1860 

Liana, usually ± herbaceous, mostly glabrous; sap milky; 
stem with a prominent interpetiolar ridge. Leaves oppo- 
site; petioles 5-15 mm long (to 25 mm), usually with 2 
pairs of subconical glands at apex, the lower pair some- 
times fused into 1 large gland; blades elliptic to oblong- 
elliptic or ovate, acute to short-acuminate or mucronate 
at apex, obtuse to rounded at base, 6-11 cm long, 2-4(5.5) 
cm wide. Racemes short, branched or unbranched, cy- 
mose; pedicels to ca 1 cm long; flowers 5-parted, few 
open at any time; calyx lobes ca 3 mm long, blunt; corolla 
tube 1.5-2.5 cm long, constricted about midway, green 
apically, greenish basally, the limb spreading, ca 2.5 cm 
wide, the lobes green at base, white on margins and at 
apex; stamens included, 4.7 mm long; filaments fused to 
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tube, densely pubescent near apex; anthers ca 4 mm long, 
connate and glued to stigma, the connective pilose; ovary 
sparsely and minutely muricate; style 1; stigma 1, fusi- 
form-umbraculiform; nectaries separate or growing 
together; nectar copious. Follicles paired, slender, 15-40 
cm long, terete, less than 5 mm diam; seeds many, linear, 
ca 1 cm long, densely pubescent, with a tuft of trichomes 
ca 2.5 cm long at apex. Croat 6698, 7243. 

Occasional along the margins of the forest, no doubt 
occurring in the canopy as well. Flowers throughout the 
year, principally in the late rainy to early dry seasons. 
Fruit maturity time uncertain. 

Southern Mexico to northern South America. In Pan- 
ama, known principally from tropical moist forest in the 
Canal Zone, Bocas del Toro, San Bias, Veraguas, and 
Panama; known also from tropical dry forest in Panama, 
from premontane moist forest in the Canal Zone and 
Panama, and from premontane wet forest in Code and 
Panama. 

See Fig. 454. 

ODONTADENIA Benth. 

Odontadenia macrantha (R. & S.) Markg., Fl. Surinam 
4(1):461. 1937 
O. grandiflora Miq.; O. hoffmannseggiana (Steud.) Woods. 

Liana, ± glabrous; sap milky, copious in stems; stems 
hollow, with an interpetiolar ridge. Leaves opposite, 
sometimes alternate near apex; petioles 1-2 cm long, 
sometimes purplish; blades ± elliptic, usually acuminate, 
obtuse to acute at base, 7-23(36) cm long, 4-10(17) cm 
wide, somewhat folded along midrib, the midrib ± 
arched, impressed above with a distinct central rib in 
the groove. Thyrses axillary or terminal, irregularly 
branched, glabrous; peduncle 4-9 cm long; pedicels 
1-2 (3) cm long; bracts minute; flowers ca 7 mm long; 
calyx lobes ovate, to 6 mm long, each with 1 or 2 squa- 
mellae inside; corolla funnelform, ca 6 cm long, orange- 
yellow, the lobes ca 3 cm long, spreading, tinged with 
red-orange inside near throat, the tube orange, bulbous, 
5-lobed, ca 1 cm long, markedly constricted above sta- 
mens, the throat ca 3 cm long; stamens near base of tube; 
filaments and connective of the anthers densely short- 
pubescent; anthers sagittate, connate, glued to stigma; 
style 1; stigma 1, fusiform. Follicles paired, obovoid 
when young, becoming oblong-ellipsoid at maturity, to 
22 cm long and 6 cm wide, rounded at base, narrowly 
rounded and weakly oblique at apex, glabrous, green 
tinged with brown; seeds many, the seminiferous portion 

KEY  TO  THE   SPECIES   OF   ODONTADENIA 

Corolla yellow-orange; fruits more than 3 cm wide, glabrous; leaves not bicolorous, the midrib 
canaliculate above, with a raised center ridge, conspicuous reticulate veins lacking    
    O. macrantha (R. & S.) Markg. 

Corolla greenish; fruits less than 2 cm wide, densely pubescent; leaves bicolorous, the midrib can- 
aliculate above but lacking a raised center ridge, the reticulate veins conspicuous  
   O. puncticulosa (L. C. Rich.) Pulle 
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Fig. 457. 
Odontadenia macrantha 
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terete, brown, ca 4 cm long, narrowed to a slender stalk 
and bearing a plume of silky white trichomes ca 7 cm 
long at apex. Croat 8315,16597. 

Common in the forest and along the lakeshore. Flowers 
throughout the dry season and in the early rainy season, 
with the fruits maturing during the dry season of the 
following year. 

These widely dispersed, buoyant seeds are commonly 
found throughout the forest during the dry season. The 
trichomes of the plume are spreading to erect, with the 
seed usually suspended vertically. In O. puncticulosa, the 
trichomes of the plume are spread in all directions, but 
chiefly arched downward and below the seed. As a result, 
the alignment of the seed during flight is far less depend- 
able than in O. macrantha. 

Costa Rica south through tropical South America; 
Trinidad. In Panama, known from tropical moist forest 
in the Canal Zone, San Bias, and Panama, from premon- 
tane dry forest in Herrera, and from premontane wet 
forest in Panama. 

See Figs. 455,456, and 457. 

Odontadenia puncticulosa (L. C. Rich.) Pulle, Enum. 
PL Surinam 383.1906 

Liana; sap milky, copious; stems glabrous, hollow and 
lenticellate in age, with a prominent interpetiolar ridge. 
Leaves opposite, glabrous; stipules 2, broadly ovate, 
softly puberulent, 2-3 mm long; petioles 1-2 cm long, 
stout; blades ± elliptic to ovate, shortly and bluntly 
acuminate, obtuse to subcordate at base on larger leaves, 
12-24 cm long, 6-12.5 cm wide, bicolorous, the midrib 
above pale green, impressed, lacking a central rib; reticu- 
late veins prominulous and very closely spaced below. 
Thyrses axillary or terminal; axes of inflorescences, pedi- 
cels, and calyces densely puberulent; pedicels to 3 cm 
long; flowers 5-parted; calyx lobes narrowly ovate, 4-9 
mm long, each with several squamellae inside; corolla 
tubular, 5-6.5 cm long, the tube pale green, minutely 
puberulent, constricted ca 1 cm above base, the lobes 
white, spreading at anthesis, ca 1 cm long but with one 
side extended laterally 2-2.5 cm; stamens included, 
attached at base of corolla throat, ca 2 cm long; filaments 
and anthers pubescent; anthers 5-6 mm long, connate, 
glued to the fusiform stigma; stigma 1; nectaries growing 
together, covering ovary. Follicles paired, widely diver- 
gent, cylindrical, 11-16 cm long, 1.5-2 cm diam, densely 
pubescent with short erect trichomes; pericarp with a 
thin leathery outer layer and a thicker woody layer; seeds 
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many, the seminiferous portion cylindrical to angulate or 
flattened, 13-20 mm long, obscurely striate, brown, 
narrowed only a few millimeters at apex; plume at apex 
light brown, to 6 cm long. Croat 8633, Knight 6988. 

Occasional, in the forest, probably less common than 
O. macrantha. Individuals flower intermittently through- 
out the dry season. Some fruits have been seen dispersing 
seeds in August. 

Because flowers are a pale greenish color, with a very 
long corolla tube, and fall profusely in the early morning, 
I suspect that the plant is pollinated by hawkmoths. 

Costa Rica, Panama, the Guianas, and Brazil. In Pan- 
ama, known from tropical moist forest in the Canal Zone, 
from premontane wet forest in Colon and Panama, and 
from tropical wet forest in Colon. 

See Figs. 458,459, and 460. 

PRESTONIA R. Br. 

Prestonia acutifolia (Benth.) K. Schum. in Engler & 
Prantl, Nat. Pfl. 4(2):188. 1895 

Vine or slender liana; stems with a prominent interpetio- 
lar ridge, the younger stems sparsely puberulent, the 
older stems lenticellate. Leaves opposite; petioles 0.3-1 
cm long, sometimes bearing triangular glands; blades 
elliptic, acute to acuminate, acute to obtuse at base, 5-10 
cm long, 1.5-3.5 cm wide, glabrous above, glabrous to 
weakly short-pubescent below. Racemes simple, axillary, 
most parts inconspicuously short-puberulent; pedicels 
3-8 mm long; bracteoles minute; flowers 5-parted; calyx 
lobes triangular, 1.5-2.3 mm long, with a single lacerate 
squamella inside; corolla salverform, greenish-yellow, 
with 5 epistaminal appendages deeply included and 
minute, the tube ca 1.5 cm long, the lobes obliquely 
obovate, 5-6 mm long; stamens barely exserted; anthers 
ca 4 mm long, glabrous, connate and glued to stigma; 
stigma 1; nectaries joined at base, about as high as ovary. 
Follicles not seen, no doubt paired, terete, and slender 
as in other Prestonia. Croat 4401, Wood-worth & Vestal 
498(F). 

Collected recently, only at the Lighthouse Clearing. 
Seasonal behavior uncertain. Elsewhere in Panama, flow- 
ers from November to March. 

Panama to South America. In Panama, known from 
tropical moist forest in the Canal Zone and Panama, 
from premontane moist forest in the Canal Zone, and 
from premontane rain forest in Darien (Cerro Pirre). 

KEY  TO  THE   SPECIES   OF   PRESTONIA 

Leaves less than 3.5 cm wide; calyx lobes less than 3 mm long  P. acutifolia (Benth.) K. Schum. 
Leaves mostly more than 5 cm wide; calyx lobes more than 10 mm long: 

Plants conspicuously brown-pilose on most parts, rare  P. ipomiifolia A. DC. 
Plants essentially glabrous or puberulent: 

Corolla lobes yellow or yellow-green; nectaries thick and fleshy, shorter than ovary; stems 
often conspicuously covered with large corky lenticels  P. obovata Standl. 

Corolla lobes white with orchid markings; nectaries thin, ± translucent, longer than ovary; 
stems lacking conspicuous, corky lenticels    P. portobellensis (Beurl.) Woods. 



Fig. 458. Odontadenia puncticulosa 

Fig. 459. Odontadenia puncticulosa 
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Odontadenia puncticulosa 



Prestonia ipomiifolia A. DC, Prodr. 8:429. 1844 

Liana, conspicuously brown-pilose on most parts; 
younger stems herbaceous. Leaves opposite; petioles 
0.5-7 cm long (usually less than 2 cm long), sometimes 
with conspicuous glands at base; blades elliptic to ovate, 
acuminate, rounded to subcordate at base, 10-20(30) 
cm long, 4-8 (14) cm wide. Racemes congested at leaf 
nodes; peduncles ca 1.5-2.5(5) cm long; floral rachis 
2.5-3.5 cm long; bracts lanceolate, 1-1.5 cm long; pedi- 
cels 3-13 mm long; flowers 5-parted, dense; calyx lobed 
nearly to base, the lobes lanceolate, 8-15 mm long, gla- 
brate inside, with a single triangular squamella ca 2 mm 
long inside each lobe; corolla yellow, salverform, to 3 cm 
long, lobed about one-third its length; stamens slightly 
exserted from throat, the epistaminal appendages promi- 
nent, about as long as orifice; anthers 5-6 mm long, gla- 
brous, connate and glued to stigma; stigma 1; nectaries 
growing together, higher than ovary. Follicles paired, 
widely diverging, fusiform, ca 10 cm long, to 2 cm diam, 
densely rufous-pubescent. Croat 12411, Shattuck 706. 

Rare, in the forest and along the shore. Flowers in 
the rainy season (May to November), with the fruits 
maturing in the dry season (December to February). 

Panama, Colombia, and the Guianas. In Panama, 
ecologically variable; known from tropical moist forest 
in the Canal Zone, Los Santos, Panama, and Darien, from 
tropical dry forest in Panama (Taboga Island), from pre- 
montane moist forest in the Canal Zone (Ancon), and 
from premontane wet forest in Code and Panama. 

Prestonia obovata Standl., J. Wash. Acad. Sci. 
15:459. 1925 

Liana, essentially glabrous; sap milky; younger stems 
often with corky lenticels; older stems becoming totally 
covered with corky tubercles. Leaves opposite; petioles 
1-3 cm long, swollen, with several sharp glands in axils; 
blades mostly obovate, acute to rounded and cuspidate at 
apex, rounded to obtuse at base, 14-28 cm long, 9-18.5 
cm wide, coriaceous, glabrous to minutely puberulent; 
elsewhere venation sometimes prominent below, with 
a submarginal collecting vein. Corymbs axillary, long- 
pedunculate; peduncles and pedicels densely puberulent 
to glabrous; pedicels to 4 cm long; flowers 5-parted; calyx 
lobes triangular, 10-15(20) mm long, pubescent at least 
near base, with a single squamella inside each lobe; co- 
rolla salverform, yellow, 2.5-3.5 cm long, puberulent 
outside, with 5 white epistaminal appendages held above 
the prominently raised rim, the rim white to pink, the 
tube ca 2 cm long, pubescent near anthers; stamens in- 
cluded (just below rim); anthers ca 4 mm long, connate 
and glued to stigma; stigma 1; nectaries thick and fleshy, 
shorter than ovary. Follicles paired, 25-35 cm long, often 
covered with corky tubercles like those of stem; seeds ca 
2 mm long, with tufted trichomes at apex, the trichomes 
3.5-4 cm long. Aviles 38. 

Rare, in the forest. Flowers during the dry season and 
in the early rainy season (January to September, espe- 
cially in July). The fruits mature in the late rainy to early 
dry seasons (October to January), especially in the dry 
season. 
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Known only from Panama, from tropical moist forest 
in the Canal Zone, Chiriqui, and Darien, from premon- 
tane wet forest in Colon and Panama, and from tropical 
wet forest in Panama and Darien. 

Prestonia portobellensis (Beurl.) Woods., Ann. Mis- 
souri Bot. Gard. 18:553. 1931 

Liana; stems with a prominent interpetiolar ridge, at 
first coarsely pubescent, minutely lenticellate; sap milky. 
Leaves opposite, glabrous; petioles ca 1 cm long, glan- 
dular in axils; blades elliptic to oblong-elliptic or obovate, 
very abruptly acuminate and falcate at apex, obtuse to 
rounded at base, 9-20(30) cm long, 2.5-10(15) cm wide. 
Corymbs axillary, pedunculate; peduncles mostly 1-6 
cm long; pedicels 1-2.5 cm long, usually puberulent; 
flowers 5-parted; calyx lobes 10-15 mm long, ovate to 
narrowly triangular, each bearing a deltoid squamella 
inside at base; corolla salverform, constricted just below 
lobes, the tube greenish, to 18 mm long, pubescent inside 
at level of stamen attachment, bearing 5 slender append- 
ages above stamens, the tube with a raised yellow rim, the 
lobes obliquely obovate, white with orchid lines near 
margin, to 14 mm long, spreading at anthesis; stamens 
half-exserted; anthers 4-5 mm long, connate and glued 
to stigma; nectaries thick at base, growing together, the 
margins thin, toothed, higher than ovary. Follicles paired, 
often united at apex, 20-40 cm long and 6 mm wide, 
glabrous; seeds to 14 mm long, ± fusiform, flattened, 
glabrous but bearing an apical tuft of trichomes 2-3 cm 
long. Croat 13497. 

Common along margins of the forest, possibly occur- 
ring in the canopy as well. May be found in flower during 
most of the year, principally in the dry season and early 
rainy season. The fruits probably mature mostly in the 
dry season. 

Southern Mexico to Panama. In Panama, ecologically 
variable; known from tropical moist forest in the Canal 
Zone, Bocas del Toro, San Bias, Los Santos, Herrera, 
Panama, and Darien, from tropical dry forest in Panama 
(Taboga Island), from premontane moist forest in Pa- 
nama, from premontane wet forest in Colon, Chiriqui, 
Code, and Panama, and from tropical wet forest in 
Colon, Code, and Panama. 

See Fig. 461. 

RHABDADENIA Mull. Arg. 

Rhabdadenia biflora (Jacq.) Mull. Arg. in Mart., Fl. 
Brasil. 6(1):175. 1860 
Mangrove vine, Clavelito 

Glabrous liana; sap milky. Leaves opposite; petioles 
1—1.5 cm long; blades oblong to oblong-elliptic, acumi- 
nate to mucronate, obtuse to acute and decurrent on 
petiole at base, 4-10 cm long, 1-5 cm wide. Dichasia 
axillary or subterminal, usually of 1-3 flowers; pedun- 
cles 2-8 cm long; pedicels mostly to 1.5 cm long; flowers 
5-parted; calyx to 1 cm long, lacking squamellae; corolla 
white, 5.5-7 cm long, the tube 1.5-2 cm long, retrorsely 
bearded at point of staminal attachment and below, the 



Fig. 461. Prestonia portobettensis 
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Fig. 462. Stemmadenia grandiflora, 
dehisced fruit 

with exposed seeds 

Fig. 463. 
Stemmadenia grandiflora 



throat conical, pale yellow basally, 2-3 cm long, the lobes 
somewhat spreading; stamens included, attached at apex 
of tube proper; anthers ea 4 mm long, connate and glued 
to stigma, densely bearded apically; nectaries separate or 
slightly connate. Follicles slender, 10-14 cm long; seeds 
acicular, 2-3 cm long, with a tuft of long trichomes at 
apex. Croat 6574, 8296. 

Occasional, in marshes on the south side of the island. 
The flowers are seen more or less throughout the year. 

Southern Florida through Central America to northern 
South America; West Indies. In Panama, known princi- 
pally from tropical moist forest in the Canal Zone, Bocas 
del Toro, Colon, San Bias, Chiriqui, Panama, and Darien; 
known also from premontane moist forest in Panama 
and from tropical wet forest in Colon. 

STEMMADENIA Benth. 

Stemmadenia grandiflora (Jacq.) Miers, Apoc. S. 
Amer. 75. 1878 
Huevo de gato, Lechugo, Venenillo 

Glabrous shrub or tree, to 7 m tall; sap milky, copious in 
all parts; stems grayish-brown, with a prominent inter- 
petiolar ridge. Leaves opposite, die pairs sometimes 
unequal; petioles 3-10 mm long, (leaving a conspicuous 
scar); blades mostly oblanceolate, abruptly acuminate 
(sometimes falcate), acute to obtuse at base, 3-11 (16) 
cm long, 1.5-4(6) cm wide, bicolorous. Cymes of few 
flowers; peduncles short; pedicels to 1 cm long, with a 
single small bracteole attached ca midway on pedicel; 
flowers 5-parted; calyx lobes 1.5-3 cm long, irregular, 
2 narrow and flat, 3 folded with 1 or more margins re- 
flected; corolla pale orange, the tube 2.5-3.5 cm long, 
the lobes spreading, ca 5 cm wide, to 2.5-3.5 cm long, 
much contorted; stamens included, attached about 2 cm 
above base of tube, held in a tight circle by thick pubes- 
cent ribs of corolla wall; anthers ca 4 mm long, free; style 
equaling stamens; stigmas 2, minute. Follicles reniform, 
usually paired, ca 5 cm long, smooth on the outside, the 
apex acuminate, the very thick valves splitting open along 
upper side to expose fleshy orange mesocarp; seeds many, 
oblong to rounded, 5-10 mm long, papillate and deeply 
grooved. Croat 4223, 11979. 

Frequent in the younger forest, especially along the 
shore. Flowers and fruits throughout the year. 

Seeds are individually borne on flaps of the mesocarp 
(or the funiculus is much expanded). The flaps probably 
flip the seeds out of the fruit to some extent. 

Mexico to northern South America. In Panama, eco- 
logically variable; known from tropical moist forest in 
the Canal Zone, Bocas del Toro, San Bias, Chiriqui, 
Veraguas, Los Santos, Herrera, Panama, and Darien, 
from premontane dry forest in Los Santos, from tropical 
dry forest in Code and Panama, from premontane moist 
forest in the Canal Zone and Panama, from premontane 
wet forest in Code, and from tropical wet forest in Colon, 
Panama, and Darien. 

See Figs. 462 and 463. 
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TABERNAEMONTANA L. 

Tabernaemontana arborea Rose in Donn. Sm., Bot. 
Gaz. (Crawfordsville) 18:206. 1893 
Wild orange 

Tree, to 20 m tall and 55 cm dbh, weakly buttressed, 
sometimes involuted, usually glabrous; bark with small 
vertical rows of lenticels; wood hard, heavy; sap milky, 
copious. Leaves opposite; petioles 2-11 mm long, with 
a prominent interpetiolar ridge (leaving a prominent 
scar), glandular in axils; blades mostly elliptic to obovate, 
short-acuminate, obtuse to acute at base, 5-18 cm long, 
2.5-6 cm wide, dotted with brown glands below. Cor- 
ymbs terminal; pedicels to 1 cm long; bracteoles 1.5-2 
mm long; flowers fragrant, many, 5-parted; calyx lobes 
ovate, 1.5-3 mm long, each with several slender squa- 
mellae inside at base; corolla white, the limb ca 2 cm 
wide, the tube to 9 mm long, swollen in basal half, pubes- 
cent inside above the point of staminal attachment; sta- 
mens included, attached just above base of tube; anthers 
ca 3.2 mm long, free; style and stigma 1, 5-lobed, ca 2 
mm long; nectaries lacking. Follicles 2, reniform, to 7.3 
cm long and 5 cm wide; exocarp roughened, splitting at 
maturity to expose orange matrix and brown seeds; seeds 
oblong, many, to 13 mm long, longitudinally striate. 
Croat 5242, 5419. 

Common in and mostly restricted to the older forest. 
Flowers mainly from March to June. Flowering time 
and intensity may vary from year to year. R. Foster (pers. 
comm.) reports that in one year trees flowered synchro- 
nously and heavily over a few weeks, but that in the next 
year there was intermittent flowering over several months. 
Time of fruit maturity is uncertain, possibly during the 
dry season (January to March). The fruits are eaten by 
white-faced monkeys in June (J. Oppenheimer, pers. 
comm.). 

Guatemala to Panama. In Panama, known from tropi- 
cal moist forest in the Canal Zone, Bocas del Toro, San 
Bias, Panama, and Darien, from premontane wet forest 
in Panama, and from tropical wet and premontane rain 
forests in Darien (Cerro Pirre). 

See Fig. 464. 

THEVETIA L. 

Thevetia ahouai (L.) A. DC, Prodr. 8:345. 1844 
T. nitida (H.B.K.) A. DC. 
Huevo de tigre, Huevo de gato, Cojon de gato, Lavaperro 

Shrub or small tree, usually to 6 m or less tall, ±  gla- 
brous; sap milky, copious. Leaves alternate; petioles very 
short or to ca 1 cm long, glandular in axils; blades usually 
oblanceolate, acute to acuminate, tapered to an acute base, 
14-25(30) cm long, 5-7(8) cm wide, bicolorous, drying 
blackened. Cymes mostly terminal, irregular; pedicels to 
3 cm long; flowers 5-parted; calyx lobes ovate, 5-7 mm 
long, spreading, with numerous slender squamellae inside 
at base; corolla cream, pale yellow or white, the tube 



Fig. 464. Tabemaemontana arborea 

Fig. 465. Thevetia ahouai 
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2.5-4 cm long, densely pubescent near stamens, closed 
near apex by 5 triangular appendages held opposite and 
just above stamens, the lobes spreading, twisted, to 2.5 
cm long, rounded at apex; stamens included, attached 
near apex of tube; anthers ca 1.8 mm long, free; style with 
an expanded apex, the lower margin revolute; stigmas 2, 
thick. Fruits bright red, fleshy, broader than long, ca 3 cm 
long, 5 cm wide, and 3.5 cm thick; seeds 2-4, ± ovoid, 
rounded on one side, depressed on the other with a mark- 
edly raised margin. Croat 5032, 8359. 

Frequent in the forest, especially the younger forest. 
The flowers and mature fruits have been seen throughout 
the year. 

Southern Mexico to northern South America. In Pan- 
ama, known from tropical moist forest in all regions, 
from tropical dry forest in Panama (Taboga Island), 
from premontane moist forest in the Canal Zone and 
Panama, from premontane wet forest in the Canal Zone, 
Panama, and Darien, and from tropical wet forest in 
Colon. 

See Fig. 465. 
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119. ASCLEPIADACEAE 

Lianas, vines, or erect herbs with milky sap. Leaves oppo- 
site or ternate, simple; blades entire; venation pinnate; 
stipules lacking. Racemes or umbels terminal or axillary; 
flowers bisexual, actinomorphic, few to many; sepals 5, 
basally connate, usually imbricate; corolla 5-lobed, the 
lobes valvate, showy (in Asclepias a colorful corollar 
corona is present and associated with hornlike append- 
ages); stigma and stamens united into a 5-lobed gynan- 
drium; stamens 5; anthers 2-celled; pollen agglutinated 
and borne in specialized saclike pollinia, these connected 
to a uniting gland and to each other by translator arms, 
the pollinia each separately set into slits in the gynoste- 
gium; pistil 1; ovaries 2, superior or nearly so, unilocular; 
placentation ventral or parietal; ovules anatropous and 
pendulous; each ovary bearing a style but sharing a single, 
common, 5-lobed, often much-enlarged stigma. Fruits 
double follicles (commonly 1 aborted), dehiscing adaxi- 
ally; seeds silky-comose, with little endosperm. 

Members of the family are most easily confused with 

KEY  TO  THE   SPECIES   OF  ASCLEPIADACEAE 

Plants erect herbs, to 1 m or more tall Asclepias curassavica L. 
Plants vines, herbaceous or somewhat woody: 

Stems glabrous or nearly so: 
Corolla lobes glabrous (except for cilia on margin); petioles to 1.5 cm long  
 Marsdenia crassipes Hemsl. 

Corolla lobes conspicuously pubescent on at least part of one or both surfaces: 
Leaf blades ovate to suborbicular, cordate at base, 3.5-12 cm wide; flowers to 6 mm diam 
 Cynanchum cubense (A. Rich.) Woods. 

Leaf blades linear to oblong, usually not cordate at base, less than 3 cm wide; flowers more 
than 10 mm diam: 

Petioles less than 8 mm long; stems lacking interpetiolar ridges and glands  
 Sarcostemma clausum (Jacq.) R. & S. 

Petioles more than 10 mm long on mature leaves; stems with prominent interpetiolar 
ridge and glands Blepharodon mucronatum (Schlecht.) Dec. 

Stems conspicuously pubescent: 
Vegetative parts with only 1 type of trichome, the trichomes whitish (sometimes deciduous): 

Leaf blades cordate at base; flowers with petals ca 1.5 cm long Gonolobus allenii Woods. 
Leaf blades obtuse to rounded at base, not cordate; flowers minute, less than 5 mm diam 
 Cynanchum recurvum (Rusby) Spellm. 

Vegetative parts with both long, multicellular, usually brownish trichomes and shorter, glan- 
dular or puberulent pubescence: 

Petals light yellow to whitish or greenish-white, not reticulate-veined, with the margins 
strongly crisped; sepals ± equaling petals; gynandrium with large, inflated, dorsal 
appendages on anthers    Fischeria funebris (Donn. Sm.) S. F. Blake 

Petals green-bronze to orange, often reticulate-veined, with the margins not crisped; sepals 
much shorter than petals; gynandrium lacking dorsal appendages on anthers: 

Corolla suburceolate, the tube somewhat constricted toward apex, often more than 10 
mm long; leaves usually more than 12 cm long Matalea trianae (Trin.) Spellm. 

Corolla rotate, the tube usually not constricted toward apex, usually 5 mm long or less; 
leaves usually less than 12 cm long: 

Corolla usually reflexed; petals less than 6 mm long (usually 3-4 mm); blades usually 
broadest below middle, the basal sinus usually narrow and 10 mm or more deep 
 Matalea pinquifolia (Standl.) Woods. 

Corolla spreading; petals more than 6 mm long (usually 12-14 mm); blades often 
broadest above middle, the sinus usually open and less than 5 mm deep   
 Matalea viridiflora (G. Meyer) Woods. 
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members of the Apocynaceae (118), which share the same 
habit and have milky sap. In a few genera, such as Pres- 
tonia in the Apocynaceae, the resemblance of the Ascle- 
piadaceae is very close. Distinguishing characters of the 
Asclepiadaceae are the pollen in pollinia and the corona 
derived from the filaments of the stamens. When a corona 
is present in the Apocynaceae, it is derived from the 
corolla. 

Flowers are insect pollinated, probably by small bees. 
Asclepias is pollinated by butterflies (Heithaus, 1973). 
I have also seen Sarcostemma clausum visited by butter- 
flies. Insects visit the flower in such a way that the sticky 
gland bearing the pollinia attaches itself to the insect's 
legs and is carred away to be placed on the stigma of 
the next plant. 

Seeds are exclusively wind dispersed and are remark- 
ably well adapted to remaining airborne with slight 
amounts of wind. 

Some 130-250 genera and about 2,000 species; pre- 
dominantly in the tropics. 

ASCLEPIAS L.    (Milkweed) 

Asclepias curassavica L., Sp. PI. 215. 1753 
Nino muerto, Pasorin, Yuquillo, Mata 

Erect herb, sometimes more than 1 m tall; stems ± gla- 
brous below, pubescent above; sap milky. Leaves op- 
posite or ternate; petioles 1-2 cm long; blades mostly 
lanceolate, gradually tapered to both ends, 5-18 cm long, 
1-3.2(4) cm wide, glabrous or weakly pubescent. Umbels 
several, terminal; pedicels crisp-pubescent, 1-2 cm long; 
calyx green, hidden by reflexed petals, 5-lobed, 2-3 mm 
long; corolla usually orange-red, 6-8 mm long; corona 
segments (hoods) bright yellow, broadly ovate, 4-5 mm 
long, shorter than narrow inner horns of corona; nectar 
accumulating at base of corona or filling corona almost 
to brim. Follicles held erect, fusiform, 8-10 cm long 
and 1-1.5 cm wide, glabrous; seeds brown, ovate, flat, 
5-6 mm long, topped by comose tuft ca 2.5 cm long. 
Croat 6374. 

Occasional, in clearings. Flowers and fruits throughout 
the year. Individual plants flower more than once a year. 

Plants contain the toxic glucoside asclepidadin (Blohm, 
1962). Flowers are probably self-compatible (D. Spell- 
man, pers. comm.). 

Southern Florida and Mexico to Argentina; West 
Indies. A cosmopolitan weed in the tropics, introduced 
to the Old World as an ornamental. In Panama, known 
from most areas of tropical moist forest, from tropical 
dry forest in Herrera, from premontane moist forest in 
the Canal Zone, Los Santos, and Panama, from premon- 
tane wet forest in Chiriqui, Code, and Panama, and 
from tropical wet forest in Code (Atlantic slope). 

BLEPHARODON Dec. 

Blepharodon mucronatum (Schlecht.) Dec. in DC, 
Prodr. 8:603. 1844 

Slender vine with copious milky sap, glabrous except 
on corolla and sometimes upper midrib of leaf; stems 

with nodes somewhat enlarged, with prominent inter- 
petiolar ridge bearing several (usually 3 or 4) glands. 
Leaves opposite; petioles 1-1.5 cm long; blades ± oblong 
to elliptic, acuminate and downturned at apex, rounded 
or obtuse at base, 3-7.5 cm long, 1-2.5(3) cm wide, 
bicolorous. Cymes axillary, pedunculate, umbellate, 
shorter than leaves; peduncles usually shorter than pedi- 
cels; pedicels 1-2.5 cm long, slender; flowers 1-1.4 cm 
wide, 5-parted; calyx lobes oblong-ovate, ca 1.5 mm long, 
obtuse, glabrous, pale-margined; corolla greenish-white, 
spreading, deeply lobed, the lobes lanceolate-oblong to 
triangular, 5-6 mm long, obtuse, densely short-villous 
inside especially along margin, glabrous outside; gyno- 
stegium ca 3 mm long, the corona with 5 semivesicular 
sacs affixed to staminal tube; anthers terminating in an 
inflexed membrane; pollinia pendulous, ovoid. Follicles 
glabrous, fusiform, 7-9 cm long, ca 2 cm wide at widest 
part, rounded at base, broadest below middle, gradually 
tapered to narrow, blunt tip; seeds ca 5 mm long, nar- 
rowly spatulate, one side prominently papillate, the apical 
tuft of trichomes ca 4 cm long. Croat 6375,13159. 

Seen in Rear #8 Lighthouse Clearing. Flowers from 
August to October. The fruits mature in the early dry 
season (December to March). 

Very similar to Sarcostemma clausum, but almost totally 
glabrous, with interpetiolar ridges and glands, and with 
fruits rounded at the base and tapered at the apex. 

Mexico to South America. In Panama, known from 
tropical moist forest in the Canal Zone, Veraguas, Pa- 
nama, and Darien, from premontane moist forest in the 
Canal Zone and Panama, and from premontane wet 
forest in Colon, Code, and Panama. 

See Figs. 466 and 467. 

CYNANCHUM L. 

Cynanchum cubense (A. Rich.) Woods., Ann. Mis- 
souri Bot. Gard. 28:213. 1941 

Large herbaceous vine, climbing to ca 8 m in forest; cut 
parts with abundant milky sap, this drying chalklike; 
stems glabrous. Leaves opposite; petioles 4.5-8(12) cm 
long; blades ovate to suborbicular, acuminate and down- 
turned at apex, cordate at base, 7-15 cm long, 3.5-12 cm 
wide (juvenile blades to 30 cm long, 20 cm wide), gla- 
brous, with a series of platelike glands at base above, the 
sides of the blade held somewhat upward. Inflorescences 
axillary, racemose, becoming panicles of racemes, to 35 
cm long, the branches puberulent; pedicels ca 5 mm long; 
flowers greenish, 5-parted; calyx lobes glabrous, 1.5-3 
mm long; petals ± oblong, ca 3 mm long, flexed at anthe- 
sis, the apical half with crisp white trichomes on upper 
surface; corona shallowly 5-lobed, the lobes ca 6 mm 
long; gynostegium broadened and ca 2.7 mm wide at 
apex; pollinia pendulous. Follicles ovate-oblong, terete, 
acuminate, smooth, 15-21 cm long, 7-10 cm diam; seeds 
bearing a coma of silky trichomes. Croat 11175. 

Rare, in the forest. Flowers in July and August. Fruit 
maturation time unknown. 

Cuba, Panama, Colombia, and perhaps southern Mex- 
ico. In Panama, known from tropical moist forest in the 
Canal Zone, Code, and Panama. 



Fig. 466. Blepharodon mucronatum 

Fig. 467. Blepharodon mucronatum ^ 
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Matalea viridiflora 
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Cynanchum recurvum (Rusby) Spellm., Phytologia 
25:438. 1973 

Slender liana; stems less than 1 cm wide; copious milky 
sap in all parts; stems, petioles, and leaf blades above 
weakly strigose. Leaves opposite; petioles 5-9 mm long; 
blades oblong-elliptic or oblong-ovate, acute to obtuse 
and often apiculate at apex, obtuse to rounded at base, 
2.5-5.8 cm long, 1.5-2.7 cm wide, weakly bicolorous, 
with a pair of glands at base, weakly strigose above, the 
pubescence below sparse, appressed, short; reticulation 
indistinct, most major lateral veins faint. Inflorescences 
axillary panicles of umbels, to 15 cm long; pedicels 2-4 
mm long; flowers 5-parted, rotate-campanulate, yellow- 
green, 3-4 mm diam, in well-spaced fascicles of usually 
5-10 flowers; sepals ovate, rounded or obtuse at apex, 
1-1.3 mm long, with a single, small, slender squamella 
alternating with each sepal; corolla to 9 mm long, lobed to 
middle or beyond, densely short-pubescent inside except 
just below corona, the lobes spreading; corona less than 
1 mm high, lobed below pollinia, the lobes short, oppo- 
site corolla lobes; gynostegium short, about as long as 
corolla tube. Follicles unknown, but probably ± fusi- 
form, long-acuminate at apex, 4-5 cm long. Croat 15000. 

Rare; collected once above the escarpment north of 
Zetek Trail 200. The plant has been collected in flower 
only in June. 

Costa Rica and Panama to Brazil (mostly Brazil). In 
Panama, known only from tropical moist forest on BCI. 

FISCHERIA DC. 

Fischeria funebris (Donn. Sm.) S. F. Blake, J. Wash. 
Acad. Sci. 14:293. 1924 
F. martiana var.funebebris Donn. Sm. 

Suffrutescent vine; sap milky; stems and leaves sparsely 
to densely spreading-hirsute and sparsely puberulent, 
the hirsute trichomes septate. Leaves opposite; petioles 
1-3.5 (7) cm long; blades ovate-elliptic to elliptic, abruptly 
short-acuminate at apex, cordate at base, 7-15(22) cm 
long, 3.5-7(15) cm wide, the trichomes often more dense 
and longer on veins especially below. Umbels axillary; 
peduncles, pedicels, and calyces sparsely to densely hir- 
sute; peduncles 2.5-10(22) cm long; pedicels 1-3.5 cm 
long; flowers white, sometimes tinged with pink, the 
buds ± globular; calyx lobes 5, lanceolate-linear, long- 
attenuate, 7-15 mm long; corolla lobes 5, ± ovate, 5.5-8 
mm long, undulate and densely ciliate, densely hirtellous; 
corona ± entire, 1.5-2 mm long; the column smooth, 
1.5-2 mm high; gynostegium 2.5-3 mm high; stamens 
with the inflated portions suborbicular in surface out- 
line, the staminal membranes usually triangular and 
covering most of the stigma head; ovaries usually sparsely 
pubescent. Follicles ± fusiform, broader near base, ca 
17 cm long and 5 cm diam, blunt at apex; periderm thick; 
seeds plumed at apex with long white trichomes. Bailey 
& Bailey 286, Shattuck 816, Foster s.n. 

Collected recently by R. Foster. Seasonal behavior not 
determined. Flowers at least from March to June. 

Southern Costa Rica to Colombia. In Panama, known 

from tropical moist forest in the Canal Zone, San Bias, 
Panama, and Darien and from premontane wet forest 
in Code (El Valle). 

GONOLOBUS Michx. 

Gonolobus allenii Woods., Ann. Missouri Bot. Gard. 
27:333, f. 1. 1940 

Vine; stems and leaves sparsely pilose. Leaves opposite; 
petioles slender, 2-4 cm long; blades ovate-oblong, acu- 
minate, deeply cordate at base, 5-10 cm long, 2-4 cm 
wide, with 2 or 3 minute, fingerlike glands at base of 
midrib. Flowers 2-4 in axillary, pedunculate clusters, 
5-parted, 2-3 cm diam; peduncles 1-2 cm long; pedicels 
2-3 cm long; calyx lobes linear-lanceolate, ca 7(10) cm 
long, sparsely pilose outside; corolla greenish, lobed to 
below middle, the lobes ovate-lanceolate, 1-2 cm long; 
outer corona fleshy, the margin bearded. Follicles un- 
known. Wetmore & Abbe 202. 

Collected once on BCI, but not seen in recent years. 
This specimen had flowers in January. 

Known only from Panama. The type is from premon- 
tane wet forest in Code (El Valle); the species is known 
also from tropical moist forest on BCI and from tropical 
wet forest in Panama. 

MARSDENIAR. Br. 

Marsdenia crassipes Hemsl., Biol. Centr.-Amer. Bot. 
2:337. 1882 

Slender glabrous liana; stems terete. Leaves opposite; 
petioles 1-1.5 cm long; blades ovate to oblong-elliptic, 
abruptly short-acuminate, usually rounded at base, 8-15 
cm long, 5-7 cm wide. Inflorescences axillary, subumbel- 
late, bearing few flowers; peduncles 1-2 mm long; pedi- 
cels ca 1 mm long; flowers 5-parted, greenish-yellow; 
calyx lobes ± ovate, ca 2 mm long, ciliolate; corolla 
lobes ovate-oblong, ca 2 mm long, spreading, ciliolate, 
with a narrow, whitish margin; corona segments ca 2.5 
mm long. Follicles narrowly ellipsoid, ca 13 cm long and 
3.5 cm wide; exocarp thick; seeds many, with tuft of long 
white trichomes at apex. Shattuck 341Q), Garwood 103. 

Rare. Seasonal behavior undetermined. Flowers at least 
in June, July, and October, with the fruits maturing in 
June and August. 

Shattuck 341 is a sterile collection probably referable 
to this species. 

Known only from Panama, from tropical moist forest 
in the Canal Zone (central region), San Bias, and Panama. 

MATALEA Aubl. 

Matalea pinquifolia (Standl.) Woods., Ann. Missouri 
Bot. Gard. 28:235. 1941 
Vincetoxicum pinquifolium Standl. 

Herbaceous or suffrutescent vine; stems densely puber- 
ulent and hirsute, the hirsute trichomes fewer, straight, 
jointed, to ca 3 mm long, often falling away in age. Leaves 
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opposite, glabrous or with short puberulence; petioles 
2-6 cm long; blades ovate-cordate, acuminate, 6-10 cm 
long, 3-7 cm wide. Inflorescences brown-puberulent, 
axillary, subumbellate; pedicels to 3 cm long, longer than 
peduncles; calyx lobes 5, sharp, puberulent outside, 
glabrous inside, to 3 mm long; corolla lobes 5, reflexed, 
somewhat orange, reticulate-veined, puberulent outside, 
long-pilose inside along one margin and apex, 4-6 mm 
long; corona slightly shorter than gynostegium; gyno- 
stegium purple. Follicles ± lanceolate, long-tapered at 
apex, ± rounded at base, 10-13 cm long, 2-4.5 cm wide, 
pilose and long-tuberculate-muricate; seeds many, brown, 
flat, with long white trichomes tufted at apex. Shattuck 
612. 

Rare. Flowers mostly from October to December, but 
also in June. Mature fruits have been seen only in April. 

Costa Rica to Colombia, Ecuador, Venezuela, the 
Guianas, and eastern Brazil; Trinidad. In Panama, known 
from tropical moist forest in the Canal Zone and Panama, 
from premontane moist forest in Panama, and from lower 
montane wet forest in Chiriqui. 

Matalea trianae (Dec. ex Trin.) Spellm., Ann. Missouri 
Bot. Card. 62:140. 1975 

Suffruticose vine; stems, petioles, midribs of leaf blades, 
peduncles, and pedicels both densely puberulent and 
brown-hispid, the hispid trichomes multicellular, to 
1.5 mm long. Leaves opposite; petioles 1-3(7) cm long; 
blades broadly ovate to suborbicular, acute to obtuse and 
long-cuspidate at apex, subcordate at base, (9)12-18 cm 
long, (4.2)5-14 cm wide, chartaceous, densely hirsute 
on both surfaces; major lateral veins in ca 6 pairs. Inflo- 
rescences umbelliform, bearing few to several flowers; 
peduncles 1-2 cm long; pedicels 7-12 mm long; flowers 
2-3 cm long, somewhat fetid; calyx green, lobed to the 
base, the lobes lanceolate to ovate-lanceolate, acute at 
apex, 10-12 mm long, 5-8 mm wide, puberulent on out- 
side, glabrous inside, ciliolate; corolla pale yellowish- 
green becoming brownish-green, salverform, to ca 4 cm 
diam, the tube 9-12 mm long, glabrous, constricted at 
the throat inside, the lobes ovate to suborbicular, 9-12 
mm long, reticulate-veined, sparsely hispidulous on out- 
side near apex, hispidulous-papillate on inside; corona 
of 5 distinct fleshy segments, the apices nearly truncate 
and equaling corolla tube or slightly exserted; gynoste- 
gium ca 6 mm long. Follicles attenuate-ovoid, ca 11 cm 
long, 3 cm diam, conspicuously 7-winged the entire 
length of fruit (based on Colombian specimen). Steiner 81. 

Apparently rare; growing at the edge of the Laboratory 
Clearing, apparently a recent introduction to the island. 
Flowers principally in the rainy season, from June to 
December, especially from July to September. Mature 
fruits are known only from the dry season, from January 
to March. 

Northern Costa Rica along the Pacific slope into west- 
ern Colombia and into the Atlantic lowlands of Vene- 
zuela. In Panama, ecologically variable; known from 
tropical dry forest in Code and Panama, from premon- 
tane moist forest in Panama, and from drier parts of 
tropical moist forest in the Canal Zone and Panama. 

Matalea viridiflora (G. Meyer) Woods., Ann. Missouri 
Bot. Gard. 28:235. 1941 

Vine; sap milky; vegetative parts, especially stems, with 
strigose to hirsute, multicellular, usually brownish tri- 
chomes and also with shorter glandular trichomes. Leaves 
opposite; petioles 1-4 cm long; blades ovate to oblong- 
ovate, acuminate, narrowly cordate to subcordate at base, 
2.5-11 cm long, 1-5 cm wide, bicolorous, sparsely pubes- 
cent on both surfaces, the sinus generally open and shal- 
low, mostly less than 5 mm deep. Cymes axillary, umbel- 
liform; peduncles less than 2 cm long; pedicels mostly 
1-2 cm long; flowers 5-parted, few, 2-2.5 cm wide; calyx 
deeply lobed, the lobes linear-lanceolate, ciliate, 4-5 mm 
long; corolla spreading, yellowish-green, 12-14 mm long, 
deeply lobed, glabrous on outside, puberulent inside 
especially near base, with black reticulate veins, bearing 
a mammillate process near gynandrium opposite sinus of 
lobes, the lobes lanceolate-ovate, acute; gynostegium 
rounded to obtusely 5-angulate, short. Follicles narrowly 
ovoid, ca 2 cm diam, abruptly tapered toward apex, nar- 
rowly 5-ridged, glabrous; seeds narrowly ovate, flattened, 
ca 5 mm long, brown, minutely papillate and ± viscid, 
with a sculptured depression on one side. Croat 6102, 
12882, Shattuck 727. 

Rare, in the Laboratory Clearing. Flowers mostly from 
August to December. Mature fruits have been seen in the 
middle of January and in February. 

Costa Rica to Colombia, Ecuador, Venezuela, the 
Guianas, and eastern Brazil; Trinidad. In Panama, known 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, Chiriqui, Panama, and Darien, from premontane 
moist forest in the Canal Zone, and from premontane wet 
forest in Chiriqui and Panama. 

See Fig. 468. 

SARCOSTEMMA R. Br. 

Sarcostemma clausum (Jacq.) R. & S., Syst. Veg. 
6:114. 1820 
Funestrum clausum (Jacq.) Schlechter; F. seibertii Woods. 

Chiefly herbaceous vine, branched many times, glabrous 
or sparsely pubescent with loose white trichomes easily 
wiped off; all cut parts with copious milky sap. Leaves 
opposite; petioles 5-7(9) mm long; blades linear to 
elliptic-oblong, acuminate, rounded or weakly cordate 
at base, 3-7 cm long, 0.5-1.5 (3) cm wide. Inflorescences 
of stalked, axillary umbels, mostly bearing to 30 flowers; 
peduncles 6-9 cm long; pedicels 12-20 mm long; flowers 
5-parted, white, 1-2 cm long (ca 2 cm wide when open); 
calyx lobes 5, short, ca 3 mm long, sharp-pointed; petals 
white or pinkish outside, 6-7 mm long, imbricate, ciliate, 
densely puberulent inside; hoods 5, white, encircling 
broad gynostegium; pollinia cylindrical, pale yellow, ca 
1.2 mm long; style weakly bifurcate, slightly exceeding 
hoods; nectaries cuplike at base of and alternating with 
hoods, the nectar may fill the space between hoods (over 
the pollinia) by capillary action. Follicles 5-9 cm long, 
ca 1.2 cm thick; seeds numerous, flat, brown, less than 6 
mm long, bearing a terminal tuft of fine trichomes 2-3 
cm long. Croat 11928. 
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Occasional, on the shore, particularly on the south side 
of the island; often represented in Annona-Acrostichum 
formations. Flowers throughout the year. The fruits are 
rarely seen. 

Throughout American tropics and subtropics. In 
Panama, known from tropical moist forest in the Canal 
Zone, Bocas del Toro, Herrera, Code, and Panama and 
from premontane wet forest in Code. 

See fig. on p. 14. 

120. CONVOLVULACEAE 

Terrestrial (sometimes temporarily growing in water), 
herbaceous vines or lianas (Maripa). Leaves alternate, 
petiolate; blades simple, entire or pinnately parted (Ipo- 
moea quamoclit with the lobes filiform); venation pinnate 
or palmate; stipules lacking. Flowers bisexual, actino- 
morphic, solitary or in axillary, bracteate umbels or 
dichasia of few to many flowers; sepals 5, free, often 
unequal, imbricate, persistent in fruit; corolla funnelform 
or salverform, entire or 5-lobed, showy, pleated vertically; 
stamens 5, attached to base of corolla and alternate with 
lobes, unequal; anthers 2-celled, introrse or extrorse, 
dorsifixed, dehiscing longitudinally; nectariferous in- 
trastaminal disk often present; ovary superior, 2- or 
3-locular, 2-4-carpellate; placentation axile; ovules 1 or 
2 per locule, anatropous; style 1; stigma subglobose 
or lobed, the lobes 2, hemispherical, minutely ridged, 
papillose-puberulent; nectary a fleshy ring around the 
ovary. Fruits loculicidal capsules or indehiscent; seeds 
usually 4, with hard, cartilaginous endosperm. 

Convolvulaceae are recognized by being vines without 
tendrils and with large, showy, funnelform flowers with 
a capitate to globular stigma and stamens of usually 
unequal lengths. Fruits are more or less globular, have 
several seeds, and are contained within the persistent 
calyces. 

Most species are bee pollinated. Most of the Ipomoea 
are visited by matinal bees. Melitoma euglossoides (Anfho- 
phoridae) is oligolectic to Ipomoea. In the Guanacaste 

area of Costa Rica Aniseia martinicensis was observed 
being visited principally by halictid bees {Dialictus and 
Augochlora) and by Ancyloscelis armata. The same genus 
also is visited by Melitoma euglossoides (Schlising, 1972). 
Merremia, which does not flower until late morning, as 
well as Aniseia, Iseia, and Maripa, are probably also bee 
pollinated. Some species of South American Maripa are 
visited by Trigona spp. 

Ipomoea quamoclit has a slender tubular red flower. 
According to R. Cruden (pers. comm.), plants produce 
abundant nectar between 6:00 and 9:00 A.M., during 
which time they are visited by hummingbirds. Since the 
plants are self-fertile, the birds may merely cause self- 
pollination and only occasional outcrossing. The flowers 
are visited later in the day by a variety of butterflies. 
Most plants in cultivation are self-compatible and may 
set seed without apparent pollination. (I am indebted to 
D. Austin for much of this information.) 

Few species have obvious means of dispersal. Maripa 
panamensis is endozoochorous, probably mostly by mon- 
keys (Oppenheimer, 1968) and parrots. Aniseia martini- 
censis, which grows around the margin of the lake, is 
probably water dispersed. Iseia may also be in part water 
dispersed (D. Austin, pers. comm.), but it often grows 
away from bodies of water. According to Austin (pers. 
comm.) a number of species are probably dependent on 
man to a great extent for their dispersal, including Mer- 
remia umbellata and Ipomoea quamoclit. Seeds of both 
of these species are lightweight and might also be wind 
dispersed. 

About 50-55 genera with 1,500-1,650 species; gener- 
ally distributed. 

ANISEIA Choisy 

Aniseia martinicensis (Jacq.) Choisy, Mem. Soc. Phys. 
Geneve 8:66. 1839 

Herbaceous vine; stems sparsely pubescent with fine 
appressed trichomes, directed toward base of plant. Peti- 
oles 1-2.5 cm long; blades oblong-elliptic, acute and 

KEY  TO  THE   TAXA   OF  CONVOLVULACEAE 

Leaves cordate at base: 
Flowers yellow  Merremia umbellata (L.) Hallier f. 
Flowers not yellow, reddish-blue or white: 

Flowers solitary on long thickened pedicels; fruits transversely dehiscent capsules  
 Operculina codonantha (Benth.) Hallier f. 

Flowers 5 or more in cymes; fruits longitudinally dehiscent or indehiscent Ipomoea 
Leaves not cordate at base: 

Leaves pinnately parted into linear lobes; flowers red    Ipomoea quamoclit L. 
Leaves entire: 

Flowers lavender; fruits with a prominent beak; flowers often more than 5 per inflorescence 
 Maripa panamensis Hemsl. 

Flowers white; fruits lacking beak; flowers 1-4 per inflorescence: 
Sepals subequal; corolla 3-4 cm long; leaves rounded or emarginate at apex; fruits indehis- 

cent, less than 1.5 cm diam Iseia luxurians (Moric.) O'Don. 
Sepals with 3 enlarged, winglike; corolla 2-3 cm long; leaves acute to obtuse and apiculate 

at apex; fruits dehiscent, ca 2 cm long  
 Aniseia martinicensis (Jacq.) Choisy 



Fig. 469. Aniseia martinicensis 

Fig. 470. Aniseia martinicensis 
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apiculate at apex, acute at base, 5-10 cm long, 1.8-3.5 
cm wide, glabrous above, appressed-pubescent below. 
Flowers axillary, mostly solitary or in dichasia of few 
flowers; calyx ca 1.5 cm long, with the inner 3 sepals 
winglike, broadly ovate, the outer 2 shorter, sharply 
pointed; corolla campanulate, pleated, 2-3 cm long, ca 
2.5 cm wide when open, white, the triangular areas ex- 
posed in bud densely pubescent, the margin with 5 short 
apiculae; stamens equaling style, little more than half 
the length of the corolla; filaments pubescent in basal 
half and united with tube most of their length; pollen 
shed when stigma apparently receptive; ovary subglo- 
bose, ca 5 mm long; style ca 9 mm long. Capsules ovoid, 
ca 2 cm long, 4-valved; valves scarcely exceeding the 
persistent sepals, brown outside, silvery and shiny inside; 
seeds 4, ca 6 mm long, round in outline, ± wedge- 
shaped in cross section, brown, bearing short stellate 
trichomes, at least one margin fringed with a row of 
brown scales. Croat 8308. 

Occasional, in marshy areas along the shore, particu- 
larly in protected areas. Flowers and fruits throughout 
the year. Mature fruits may develop while the plant is 
still flowering. 

Seeds float. Their fringe of scales possibly aids in their 
establishment in a place suitable for germination. Be- 
cause the dark seeds stand out against the silvery inner 
valve surfaces, they may be distributed by birds also, 
though it seems no part is edible unless the exocarp is 
crushed. 

Schlising (1972) said the style is shorter than the 
stamens. 

Southern Florida and Mexico to Colombia, Venezuela, 
and Peru; the Antilles. In Panama, known from tropical 
moist forest in the Canal Zone, Los Santos, and Panama 
and from tropical dry forest in Herrera. 

See Figs. 469 and 470. 

IPOMOEA L. 

Ipomoea batatas (L.) Poir. in Lam., Encycl. Meth. 
Bot. 6:14. 1804 
/. triloba sensu auct. non L. 
Camote, Sweet potato 

Vine; stems and petioles usually very sparsely long- 
pubescent. Petioles 3-12 cm long, square; blades ovate, 

long-acuminate at apex, deeply cordate and palmately 
veined at base, 2.5-12(20) cm long, 2.5-10(18) cm wide, 
entire, dentate or deeply lobed, glabrous except the veins 
very sparsely pubescent. Cymes axillary, bearing several 
flowers (7-15); peduncles 4-9 cm long; pedicels bracteate, 
1-6 mm long; sepals 5, oblong, 8-10 mm long, medially 
ribbed, narrowly long-acuminate, sometimes with long 
trichomes on outside, usually ciliolate; corolla to ca 3.5 
cm long (longer elsewhere), the tube violet outside, red- 
violet inside, darker near base, glabrous except for white- 
tipped, glandular trichomes near base inside (also on base 
of filaments), the limb white, broadly spreading at anthe- 
sis (as all Ipomoea species); stamens 5, of unequal lengths, 
1.3-2.5 cm long; ovary densely hispid; style ca 2 mm 
long; stigmas obscurely bilobed. Capsules ovoid, ca 
5 mm long, splitting into 3 valves, glabrous or hispid on 
all but basal third; seeds 4, globose, ca 3 mm long, dark 
brown, glabrous. Croat 4563, 7250. 

Occasional, in the Laboratory Clearing. Flowers and 
fruits from October to July, especially in the dry season. 

The species is variable and elsewhere may have lobed 
leaves. 

Probably native to Mexico; now cultivated throughout 
the tropics. In Panama, ecologically variable; known from 
tropical moist forest in the Canal Zone, Colon, San Bias, 
Panama, and Darien, from premontane moist forest in 
Colon, Chiriqui, and Panama, and from premontane wet 
forest in Chiriqui, Code, and Panama. 

Ipomoea phillomega (Veil.) House, Ann. New York 
Acad. Sci. 18:246. 1908 

Suffruticose liana. Petioles 2-9 cm long; blades broadly 
ovate-cordate, acuminate, 7-20 cm long, 5-20 cm wide, 
glabrate to moderately pubescent especially on veins 
below, maroon beneath when young. Flowers in long- 
pedunculate, dense, axillary clusters; peduncles to 21 
cm long, stout; pedicels to 3 cm long, slender; sepals 
unequal, suborbicular to broadly ovate, 15-18 mm long, 
rounded at apex or emarginate, ciliate, the outermost 2 
larger, enveloping the inner 3; corolla funnelform, red- 
violet, 4.5-5.5(8) cm long, glabrous, the tube with sides 
parallel, 1.1-1.5 cm wide, contracted at base below sta- 
mens, abruptly spreading at apex, the limb thin, to ca 4 
cm wide, rolling inward upon slightest desiccation; sta- 
mens to 1.2 cm long, borne on thick, knoblike, short- 

KEY  TO  THE  SPECIES  OF   IPOMOEA 

Blades pinnately divided into linear lobes; corolla bright red, less than 5 mm wide  I. quamoclit L. 
Blades not pinnately divided into linear lobes; corolla not bright red, mostly funnelform: 

Sepals acuminate at apex: 
Sepals ciliate; corolla usually ca 3.5 cm long; stems bearing sparse, long, deciduous trichomes 
 /. batatas (L.) Poir. 

Sepals glabrous or very sparsely ciliate; corolla usually 4.5-5.5 cm long; stems glabrous  
 /. tiliacea (Willd.) Choisy 

Sepals rounded at apex: 
Sepals glabrous, scarious on margins with a submarginal apiculum; leaves glabrous below, 

the cordate lobes often sagittate /. squamosa Choisy 
Sepals ciliate, not scarious; leaves pubescent below, the cordate lobes rounded  
 /. phillomega (Veil.) House 



Fig. 471. Ipomoea 
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Fig. 472. 
Ipomoea sguamosa 



glandular projections, these alternating with similar but 
smaller projections in a ring immediately below stamens; 
filaments unequal, red-violet; anthers oblong, basifixed 
and versatile, 5-7 mm long; style ca 2 cm long, weakly 
bifid at apex. Capsules globose, partially enclosed in per- 
sistent sepals, 1-1.5 cm diam; seeds 4, 3-sided, bearing 
long dense trichomes at base, with an "eye" at apex on 
inside. Croat 16687. 

Occasional, in the forest. Flowers from July to Septem- 
ber on BCI. The fruits may mature by late August and 
be present on the same inflorescence as flowers. Plants 
may flower continuously for at least 2 months. Austin 
(1975) reported that the species flowers from June through 
February elsewhere and perhaps flowers year-round. 

Guatemala to Guyana and Peru; West Indies. In Pan- 
ama, known from tropical moist forest in the Canal Zone, 
Bocas del Toro, Colon, Panama, and Darien and from 
premontane wet and tropical wet forests in Veraguas 
(Atlantic slope), Colon, and Panama. 

See Fig. 471. 

Ipomoea quamoclit L., Sp. PI. 159. 1753 
Cundeamor 

Slender, glabrous vine. Petioles to 5 cm long; blades 
pinnately divided, to 9 cm long and 6 cm wide, the lobes 
linear, ca 0.5 mm wide. Flowers solitary or clustered 2-5 
per cyme on long axillary peduncles to 9 cm long; sepals 
5, unequal, 4-8 mm long, 3-ribbed, with mucronate tips; 
corolla red, 2.5-3 cm long, the tube less than 4 mm wide, 
the lobes 5, acute; stamens 5, unequal, the longest nearly 
equaling lobes; filaments pubescent in basal third, fused 
to tube near base; style equaling longest stamen, coiled 
and much longer than stamens in bud; stigma globular. 
Capsules ovoid, 6-8 mm diam; seeds 4, black, with 
patches of short trichomes. Croat 4153. 

A rare weedy plant occurring in clearings. Flowers 
to some extent throughout the year, but especially in the 
rainy season and early dry season. 

Native to tropical America, now widespread in the 
tropics. In Panama, known from tropical moist forest in 
the Canal Zone, Bocas del Toro, San Bias, Chiriqui, 
and Panama and from premontane moist forest in the 
Canal Zone and Panama. 

Ipomoea squamosa Choisy in DC, Prodr. 9:376. 1845 
/. morelli Duch. & Walp.; /. vestallii Standl. 
Batatilla 

Herbaceous vine, glabrate except for short pubescence on 
petioles and veins on upper surfaces of young leaves. 
Petioles to 5 cm long; blades ovate-cordate, gradually 
acuminate, cordate at base, 5-13 cm long, 2.5-7 cm wide, 
the lobes ± sagittate. Flowers in axillary, corymbiform 
clusters; peduncles to 9 cm long, stout; pedicels less than 
1 cm long; sepals glabrous, suborbicular, rounded at 
apex, the 2 outer ones 3-5 mm long, the 3 inner ones 5-10 
mm long, the margin scarious, forming a submarginal 
apiculum; corolla funnelform, 5-8.5 cm long, lavender 
outside; dark red-violet inside; stamens of irregular 
lengths, 2-3 cm long at anthesis; filaments fused to lower 
1 cm of tube and glandular-villous near base of free part; 

120. CONVOLVULACEAE/ISEIA     723 

anthers introrse, to 4.5 mm long, shedding pollen in bud; 
style ca 2 cm long, held above anthers in bud but well 
below anthers at anthesis; stigma white, bilobed; nectary 
ringlike; nectar copious. Fruits not seen. Croat 7463. 

Infrequent, in clearings. Flowers in the dry season 
(December to March). 

Mexico to Peru. In Panama, known from tropical moist 
forest in the Canal Zone and Panama and from premon- 
tane moist forest in Panama. 

See Fig. 472. 

Ipomoea tiliacea (Willd.) Choisy in DC, Prodr. 
9:375. 1845 

Vine, glabrous except sometimes with long trichomes 
along midribs of blades. Petioles 3-9 cm long; blades 
ovate-cordate, acuminate, 6-11 (15) cm long, 5-8 cm 
wide. Flowers in cymose, axillary, pedunculate clusters; 
peduncles stout, to 6 cm long; pedicels 0.5-1.5 cm long; 
sepals 5, ovate, ca 1 cm long, acuminate, glabrous (or 
1 pubescent), 1 sepal often curling around ovary after 
flower falls; corolla 4.5-5.5(6) cm long, lavender to whit- 
ish outside, red-violet on tube inside, the rim broadly 
flaring, the lobes 5, minute, apiculate; stamens 5, all of 
different lengths, 1.5-2.5 cm long; filaments pubescent, 
fused to tube near base; anthers opening in bud; style 
slightly exceeding stamens; stigma lobed, the lobes 2, 
hemispherical. Capsules ± globose, 6-10 mm diam, split- 
ting into 4 valves; exocarp thin; seeds 4, dark brown, 
glabrous. Croat 6869, 7002. 

Apparently uncommon; collected at Burrunga Point 
at the edge of the clearing. Flowers from July to Febru- 
ary. The fruits probably mature in 1 or 2 months. Old 
capsules may hang on for a long time. 

When the level of the lake is high, the stems may be 
standing in water. 

Tropics of Western and Eastern hemispheres. In Pan- 
ama, restricted to the Atlantic slope; known from tropical 
moist forest all along the Atlantic slope and from tropical 
wet forest in Veraguas, Code, and Colon. 

IS El A O'Don. 

Iseia luxurians (Moric.) O'Don., Bol. Soc. Argent. 
Bot. 5:77. 1953 

Liana, growing over the canopy, the younger parts herba- 
ceous; stems inconspicuously appressed-pubescent to 
glabrate. Petioles 1-2.5 cm long; blades ± oblong to 
ovate, rounded to emarginate and apiculate at apex, 
rounded to subcordate at base, mostly 4-12 cm long, 
2.5-9 cm wide, glabrate or inconspicuously appressed- 
pubescent on lower surface (especially on younger leaves), 
the older leaves undulate. Cymes axillary; flowers numer- 
ous, 1-4 on each branch, 4-5 cm long at anthesis, densely 
appressed-puberulent; sepals 5, elliptic, 7-12 mm long, 
densely to inconspicuously pubescent, rounded and 
minutely toothed at apex; corolla white, funnelform, 
3-4 cm long, broadened above calyx and deeply pleated 
most of its length, glabrous inside, the outer exposed 
ribs with long, brown trichomes; stamens 5, unequal, 
10-14 mm long; filaments fused in basal half, the fused 
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KEY  TO  THE   TAXA   OF  BORAGINACEAE 

Plants coarse herbs; flowers blue  Heliotropium indicum L. 
Plants trees, shrubs, or lianas; flowers white: 

Plants trees (rarely shrubs, in C. spinescens); styles once or twice divided, the stigmas 2 or 4  
    Cordia 

Plants shrubs or lianas; styles simple Toumefortia 

121. BORAGINACEAE 

Trees or climbing shrubs, lianas, vines, or erect herbs. 
Leaves alternate or rarely subopposite, petiolate; blades 
simple, entire or serrate; venation pinnate; stipules lack- 
ing. Cymes terminal or axillary, scorpioid, spicate or 
open, bearing several to many flowers, sometimes ar- 
ranged in panicles; flowers bisexual (or functionally 
unisexual), actinomorphic; sepals 5, free or weakly con- 
nate, imbricate, or calyx merely 5-lobed or toothed; 
corolla tubular, 5-lobed or toothed; stamens 5, epipeta- 
lous, alternate with corolla lobes, sometimes connate 
apically; filaments partly fused to tube; anthers 2-celled, 
introrse, basifixed or basally dorsifixed, dehiscing longi- 
tudinally; ovary superior, 2-locular but becoming falsely 
4-locular, 2-carpellate; placentation axile; ovules 2 per 
carpel, anatropous; style 1, simple, with the stigma peltate 
or conical {Heliotropium, Toumefortia) or the style twice 
bifid with the stigma capitate or clavate {Cordia). Fruits 
drupes {Cordia) or fleshy and separating at maturity into 
2-4 nutlets; seeds generally lacking endosperm. 

Members of the family are most easily recognized by 
their usually conspicuous, helicoid, cymose inflores- 
cences. Some exhibit dimorphic heterostyly (Faegri & 
van der Pijl, 1966). All Boraginaceae have small, white, 
tubular or narrowly campanulate corollas, many of which 
must be pollinated by long-tongued bees or by butter- 
flies. The calyces generally allow good protection of the 
nectaries. A small beetle was seen in the flower of Cordia 
spinescens. I have seen flowering plants of Cordia pana- 
mensis visited by butterflies, wasps, and several beetles, 
including curculionids. 

While Cordia alliodora has wind-dispersed seeds, those 

of Heliotropium indicum, Cordia spinescens, and all species 
of Toumefortia are probably chiefly bird dispersed. Cor- 
dia bicolor, C lasiocalyx, and C. panamensis are dispersed 
by both mammals and birds. Cordia bicolor and C. lasio- 
calyx are reportedly swallowed by white-faced monkeys 
without being bitten into: the seed coat gives off a strongly 
astringent substance when broken; and defecated seeds 
germinate (Oppenheimer, 1968). Cordia bicolor is eaten 
by the bat Artibeus jamaicensis in Trinidad (Goodwin 
& Greenhall, 1961). 

Some 100 genera and about 2,000 species; of cosmo- 
politan distribution. 

CORDIA L. 

Cordia alliodora (R. & P.) Cham., Linnaea 8:121. 1833 
Laurel, Laurel bianco, Laurel negro, Capa 

Tree, to 25 m tall and 40(90) cm dbh; buttresses weak; 
bark smooth to coarse, thin, usually coarsely lenticellate, 
sometimes deeply fissured; inner bark and wood white 
instantly after slashing, turning tan within seconds and 
brown within a few minutes; sap with sweet aroma; 
younger stems and branches, leaves, calyces, pedicels, 
and axes of inflorescences sparsely to densely stellate- 
pubescent; nodes of stems often swollen and inhabited 
by ants. Leaves alternate; petioles to 3.5 cm long; blades 
± elliptic, acuminate, usually obtuse at base, usually 
7-18 cm long, 3-8 cm wide. Cymes irregular, loosely 
spreading, terminal, the primary branches to ca 20 cm 
long; flowers bisexual, short-pedicellate, ca 12 mm wide, 
with a sweet, moderately strong aroma; calyx tubular, ca 
5 mm long, 10-ribbed, with 5 small teeth; corolla tube 

KEY  TO   THE   SPECIES   OF   CORDIA 

Peduncles partly united to petioles; inflorescences spicate; corolla lobes very short; fruits red at 
maturity; plants usually less than 3 m tall   c. spinescens L. 

Peduncles not united to petioles; inflorescences open, paniculate cymes; corolla conspicuously 
lobed; fruits not red; plants usually more than 4 m tall: 

Stellate trichomes conspicuous on most parts; stem nodes swollen; fruits minute, cylindrical, not 
drupaceous, slender, dispersed within dried flower    C alliodora (R. & P.) Cham. 

Stellate trichomes lacking; stem nodes not swollen; fruits drupaceous, ovoid to subglobose, con- 
spicuous, not dispersed within dried flower: 

Leaves glabrous on upper surface  C. lasiocalyx Pitt. 
Leaves conspicuously pubescent on both surfaces: 

Lower blade surface obscured by dense appressed trichomes; fruits densely appressed- 
pubescent, green to yellow at maturity   c. bicolor DC. 

Lower blade surface bearing erect trichomes, not at all obscured; fruits ± glabrous, white 
atmaturity   c panamensisRiley 



Fig. 473. Cordia alliodora 

Fig. 474. 
Cordia lasiocalyx 
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mostly enclosed by calyx, the lobes 5, ± spreading at 
anthesis; stamens 5, slightly shorter than lobes; filaments 
fused to tube, the free part curved inward and pubescent 
so as to block entrance to nectary; style exserted from 
tube but held well below anthers, its branches 4, directed 
laterally and forming an H-shaped structure above mouth 
of tube; nectar stored within base of corolla tube. Fruits 
1-seeded nuts, cylindrical, ca 6 mm long, persisting within 
corolla, the corolla soon turning brown and also per- 
sisting. Croat 8104. 

Common in most parts of the forest, particularly abun- 
dant in the younger forest. Flowers throughout the dry 
season, chiefly in February and March. The fruits de- 
velop quickly and are dispersed mostly in April and May. 
Plants begin to lose their leaves at the beginning of the 
rainy season (May) after most fruits have fallen, remain 
leafless for 1 or 2 months, and produce new leaves by 
August or September. 

The species is unusual in that it loses its leaves during 
the early part of the rainy season when most species are 
actively vegetating. This phenomenon has as yet been 
unexplained. Despite this apparent handicap, the species 
is nevertheless a successful competitor. The fruits are 
dispersed when the dried, buoyant flower is released 
and blown away. 

Throughout the American tropics. In Panama, a com- 
mon invader (Holdridge, 1970) and characteristic of 
premontane moist, tropical moist, and premontane wet 
forests (Tosi, 1971); known from tropical moist forest in 
the Canal Zone, all along the Atlantic slope, and from 
Los Santos to Darien on the Pacific slope and from trop- 
ical wet forest in Colon (west of the Canal Zone). 

See Fig. 473. 

Cordia bicolor DC, Prodr. 9:485. 1845 

Tree, usually 8-14(20) m tall; younger parts appressed- 
pubescent. Leaves alternate; petioles usually 4-8 mm 
long; blades elliptic to ovate, acuminate to acute at apex, 
obtuse to rounded at base, 10-18 cm long, 5-8 cm wide, 
± entire, darker and moderately appressed-pubescent 
above, paler below with slender appressed trichomes 
on veins, the trichomes obscuring the surface. Panicles 
open, with flowers in small cymes; flowers bisexual; calyx 
tubular-campanulate, ca 4 mm long, with 5 small, ± 
unequal teeth, persistent in fruit; corolla white, salver- 
form, 4.5-6 cm long, 5-lobed ca one-third its length; 
stamens 5, exserted; filaments ca 3 mm long; anthers ca 
1.5 mm long; ovary ovoid; style lobed, the lobes 4, ex- 
serted, clavate. Drupes ovoid, ca 1 cm long, attached at 
base, dull green turning yellow, with dense, short, ap- 
pressed trichomes; seeds ovoid, ca 8 mm long. Croat 5630. 

Frequent in the forest. Flowers from February to May, 
especially in February and March, with the fruits ma- 
turing from May to July. Different branches of the tree 
may not flower synchronously. 

Sporadic in Central America and northeastern South 
America; southernmost Lesser Antilles. In Panama, 
known from tropical moist forest in the Canal Zone, 
Panama, and Darien and from premontane wet forest 
in Panama (Altos de Rio Pacora, ca 800 m elevation). 

Cordia lasiocalyx Pitt., Contr. U.S. Natl. Herb. 
18:251. 1917 

Shrub or small tree, to 4 m tall, glabrous except for 
sparse, short trichomes on lower leaf surfaces, often 
divaricately branched with a leaf between the branches. 
Leaves alternate; petioles 4-8(10) mm long; blades 
oblong-elliptic to obovate, abruptly caudate-acuminate, 
acute to obtuse and decurrent at base, 6-14 cm long, 
2.5-5.5 cm wide, entire. Panicles axillary or terminal, 
open, to ca 6 cm long; flowers nearly sessile, perfect; 
calyx cupulate, 2.5-3 mm long, the lobes 3, deltoid, 
ca 2 mm long; corolla funnelform, 8-10 mm long, white, 
5-lobed ca half its length; stamens 5, exserted; filaments 
3-3.5 mm long; anthers ca 1.4 mm long; ovary ovoid; 
style slender; stigmas 4, clavate. Drupes irregularly ovoid, 
ca 5 mm long and 9-15 mm wide, white, attached at 
its side; exocarp thin; mesocarp thin, gelatinous, sticky, 
sweet; seed ca 1 cm long. Croat 8572. 

Frequent in the forest; juvenile plants more common 
than adults. Flowers mostly from February to April, 
especially in March, with the fruits maturing from late 
April to June. 

Known only from Panama, from tropical moist forest 
in the Canal Zone and Darien and from tropical dry 
forest in Darien (Garachine). 

See Fig. 474. 

Cordia panamensis Riley, Bull. Misc. Inform. 
1927:135. 1927 

Shrub or slender tree, to 7(15) m tall, functionally dioe- 
cious (see discussion below), strigose nearly throughout 
and hirsute on stems and axes of inflorescences. Leaves 
alternate or subopposite, dimorphic; petioles 5-15 mm 
long; larger blades ovate to ovate-elliptic, acute at apex, 
± rounded at base, 16-30 cm long, 7-15 cm wide, ± 
entire, asperous, the midrib arched; smaller blades sub- 
opposite to the larger ones and usually less than half their 
length, ovate-orbicular. Inflorescences large, usually 
terminal, the cymes paniculate; flowers white, sessile, 
functionally unisexual; calyx 3.3-4 mm long, 5-dentate, 
pubescent; corolla ca 4 mm long; staminate flowers with 
corolla campanulate, lobed more than one-third its length, 
the lobes 5, recurved; stamens 5, 4-5 mm long, exserted 
ca 2.3 mm above rim; filaments united to basal two-thirds 
of tube, pubescent above point of attachment; ovary and 
style together to 3 mm long; ovary depressed-globose, 
orange; style narrowly conical, included, branched, each 
branch bifid near apex; nectar abundant; pistillate flowers 
with corolla salverform; stamens reduced, included, less 
than 2 mm long; ovary ovoid-oblong; style well devel- 
oped, exserted, branched, each branch bifid near apex, 
the lobes clavate and recurved. Drupes subglobose to 
ovate, ca 1 cm diam, white at maturity; seeds tan, sub- 
globose, ca 6 mm long. Croat 10390, 11967. 

Occasional, in the forest. Flowers in early rainy season 
(May to July). The fruits mature rarely as early as June, 
mostly in September and October, rarely as late as No- 
vember. 

According to Nowicke in the Flora of Panama (1969) 
and Bawa and Opler (1975), the species is functionally 
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dioecious. However, a tree on the slopes of Cerro Cam- 
pana (Croat 14667), apparently staminate, was probably 
the same tree from which fruit was collected a year earlier. 

El Salvador to Panama and probably northern South 
America; reported as a doubtful species from the Valley 
of the Magdalena River by Jimenez S. (1970). In Panama, 
wide-ranging; known from all tropical moist forest areas 
except in Bocas del Toro; known also from tropical dry 
forest in Los Santos (Las Tablas) and from tropical wet 
forest in Colon (west of the Canal Zone). 

Cordia spinescens L., Mant. PL Altera 206. 1771 
C. ferruginea (Lam.) R. & S. 

Arching shrub or small tree, to 5 m tall. Leaves alternate; 
petioles 1-2.5 cm long; blades ovate to elliptic, acute to 
acuminate, rounded to obtuse at base, 8-16 cm long, 
4-9 cm wide, usually irregularly dentate, sparsely strigose 
above, lighter and softly pubescent below. Inflorescences 
branched or unbranched, axillary; peduncle partly united 
to petiole; flowers sessile, in spikes; calyx cupular, ca 2-3 
mm long, its lobes 5, curving inward to protect ovary 
after flower falls, enlarging and becoming red in fruit; 
corolla white, 3-4 mm long, glabrous outside, with gland- 
tipped trichomes inside, the lobes 5, short, toothed; sta- 
mens 5, slightly exserted at anthesis; filaments fused to 
tube near base, the tube with gland-tipped trichomes 
below point of fusion with stamens; anthers shedding 
at least some pollen in bud; style shorter than corolla 
at anthesis, branched twice; stigmas 4, folded and held 
just above anthers in bud, apparently receptive. Drupes 
ovoid, 4-5 mm long, bright red; seed with prominent 
reticulations, covered with a thin, fleshy mericarp. Croat 
12811. 

Occasional along the shoreline, abundant in Rear # 8 
Lighthouse Clearing. Flowers and fruits throughout 
the year, but most flowering occurs in the middle of the 
rainy season to the early dry season (August to February). 
Mature fruits are most abundant in the dry season. Since 
the plant may flower over a long period of time, the same 
plant may bear flowers and mature fruits. 

The plant is probably pollinated by pollen feeders, 
such as the small beetle seen visiting some open flowers. 
The fruits are often transformed into galls by insects. 

Mexico to Bolivia. In Panama, ecologically widespread; 
known principally from all regions of tropical moist 
forest except in the Azuero Peninsula and from tropical 
wet forest on the Atlantic slope in Colon, Code, and 
Veraguas, but also from a variety of life zones at higher 
elevations on the Pacific slope, including premontane wet 
forest in Chiriqui and Code and premontane rain, lower 
montane wet, and lower montane rain forests in Chiriqui. 

HELIOTROPIUM L. 

Heliotropium indicum L., Sp. PI. 130. 1753 
Flor de Alacran 

Coarse herb, to 1.5 m tall; stems conspicuously pubescent 
with short and longer trichomes. Petioles 1-8 cm long, 
often ± winged; blades ± ovate, acute at apex, obtuse 
to rounded and long-attenuate at base, 4-14 cm long, 
2-7 cm wide, sparsely pubescent on both sides, the mar- 
gins irregularly sinuate. Spikes narrow, usually terminal, 
to 28 cm long; flowers sessile; sepals 5, subulate, 1.5-2 
mm long; corolla salverform, blue, the tube 3-4 mm long, 
the lobes 5, ca 1 mm long; stamens ± sessile; anthers 
less than 1 mm long; ovary weakly 4-lobed; style stout, 
simple; stigma conical. Fruits ± ovoid, separating into 
4 nutlets at maturity, the nutlets 2-3 mm long, angulate; 
seeds 1 or 2 per nutlet. Starry 249. 

Apparently no longer present on the island, though 
probably common when the island was more weedy; 
to be expected in the larger clearings and possibly also 
on exposed areas along the shore. Elsewhere in Panama, 
flowers and fruits from February to July. The fruits 
develop quickly. An inflorescence usually contains flow- 
ers at the apex and mature fruits at the base. 

Widely distributed in the American tropics and Pan- 
ama. In Panama, ecologically diverse; known from most 
areas of tropical moist forest as well as from tropical 
dry forest in Panama (Taboga Island) and Los Santos 
(Pocri) and from tropical wet forest on the Atlantic slope. 

TOURNEFORTIA L. 

Tournefortia angustiflora R. & P., Fl. Peruv. 2:25, 
pi. 151. 1799 

Scandent shrub, to 3 m tall; most parts sparsely pubes- 
cent. Petioles very short or to 4 cm long; blades ovate- 
elliptic to lanceolate-elliptic, acute to acuminate, obtuse 
to rounded at base, 7-23 cm long, 2.5-10 cm wide, ± 
entire. Inflorescences of terminal, scorpioid cymes, the 
branches spikelike, to 8 cm long; flowers sessile or short- 
pedicellate, 5-parted; sepals slightly connate at base, 
ovate, 1—1.5 mm long; corolla white to yellow, the tube 
10-12 mm long, the lobes ca 2 mm long; stamens ± ses- 
sile, borne midway on corolla tube; filaments fused in 
lower half; anthers ca 2 mm long; ovary ovoid; stigma 
sessile. Fruits globose, 4-5 mm diam, white, separating 
into 2-4 nutlets at maturity; nutlets brown, ca 2.5 mm 
long. Croat 9100. 

Infrequent, at the edges of clearings; seen at the Labo- 
ratory Clearing. Flowers from October to May, chiefly 

KEY  TO  THE   SPECIES   OF   TOURNEFORTIA 

Stems conspicuously pubescent with spreading trichomes, the trichomes 3 mm long or more: 
Trichomes on stem 4-6 mm long; sepals 5-7 (9) mm long, the trichomes of 2 sizes   
    T. cuspidata H.B.K. 

Trichomes on stem to 4 mm long; sepals 2-4 mm long, the trichomes uniform, short   
 T. hirsutissima L. 
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Stems not conspicuously pubescent with spreading trichomes, the trichomes if present usually less 
than 1 mm long: 

Corolla tube more than 10 mm long, nearly glabrous    T. angustiflora R. & P. 
Corolla tube less than 7 mm long, conspicuously pubescent: 

Stems and leaves glabrous; corolla lobes more than 1.5 mm long; plants frequent along the 
shore T. bicolor Sw. 

Stems and leaves conspicuously pubescent; corolla lobes less than 1 mm long; plants possibly 
no longer present on the island    T. maculata Jacq. 

from December to April. The fruits mature within about 
a month and are usually present on the flowering plants 
after about January, the last being seen about August. 

Honduras to Peru. In Panama, ecologically diverse; 
known from all areas of tropical moist forest except in 
Chiriqui, from premontane wet forest in Code (El Valle), 
from tropical wet forest in Code (Boca de Toabre), and 
from premontane rain forest in Code (Cerro Pilon). 

See Fig. 475. 

Tournefortia bicolor Sw., Prodr. Veg. Ind. Occ. 
40.1788 

Liana or arching shrub. Petioles 0.5-2 cm long; blades 
elliptic to oblong-elliptic, acute and falcate at apex, ob- 
tuse at base, 6-14 cm long, 3-7.5 cm wide, ± glabrous, 
entire, often drying blackish. Cymes dense, scorpioid; 
flowers 5-parted, sessile; sepals slightly connate at base, 
subulate, 1.5-2 mm long, glabrous; corolla white, the 
tube ca 5 mm long, the lobes 1.5-2 mm long; stamens 
nearly sessile, attached ca one-third of the length of 
corolla tube; anthers ca 1.5 mm long; ovary ovoid; stigma 
1, sessile, conical. Fruits globose, 5-6 mm diam, white 
at maturity, containing 4 nutlets; nutlets brown, ca 4 
mm long. Croat 9560. 

Frequent along the shore. Flowers from December to 
July, very rarely in the middle of the rainy season, mostly 
during February and March. The fruits mature within a 
month and are most common in March and April. 

Throughout American tropics. In Panama, known 
from most areas of tropical moist forest, as well as from 
tropical dry forest in Panama (Taboga Island), from 
premontane moist forest in Los Santos (Punta Mala), 
from premontane wet forest in Chiriqui (Boquete) and 
Code (El Valle), from tropical wet forest in Colon (Mi- 
guel de la Borda), and from premontane rain forest in 
Colon (Santa Rita Ridge) and Panama (Cerro Jefe). 

See Fig. 476. 

Tournefortia cuspidata H.B.K., Nov. Gen. & Sp. 
3:83.ed.fol. 1818 
T. obscura DC. 

Vinelike shrub, sometimes growing into canopy at 10 m 
or more; stems, petioles, and inflorescences densely pu- 
bescent, the long trichomes erect, brown, hirsute, 4-6 
mm long, the short ones gray, puberulent, less than 0.2 
mm long. Leaves short-petiolate; blades usually ± ovate, 
acuminate, often falcate and downturned at apex, obtuse 
to rounded at base, 10-19 cm long, 5-8 cm wide, pubes- 
cent on both surfaces especially on veins beneath. Cymes 
dense, mostly terminal, helicoid; flowers 5-parted, sessile; 

sepals narrowly pointed, usually 5-7 mm long; corolla 
tubular, to 1 cm long, the tube greenish, bearing long 
appressed trichomes, tapered to flaring rim, the limb 
white, ca 5 mm wide; stamens fused to tube just above 
somewhat bulbous base; anthers shedding pollen in bud; 
ovary ovoid, glabrous; style simple, very short, some- 
what globular, held well below anthers; lateral rim of 
stigma with a ± sticky secretion. Fruits ovoid to obovoid, 
3-4 mm long, fleshy, held within persistent sepals, separ- 
ating into 4 nutlets at maturity; nutlets irregularly ellip- 
soid, brown, ca 2.5 mm long. Croat 13114. 

Occasional on the shore, generally climbing to less 
than 5 m; uncommon in younger areas of the forest, 
climbing into the canopy to 10 m or more. Flowers in 
Panama in all months of the year, but predominantly 
from January to July. The fruits develop quickly and 
may be found on flowering inflorescences, mostly matur- 
ing in the late dry and early rainy seasons. 

Central America and northern South America; West 
Indies. In Panama, known from tropical moist forest in 
the Canal Zone, Bocas del Toro, Colon, Panama, and 
Darien and from tropical wet forest in Colon (Miguel 
de la Borda). 

See Fig. 477. 

Tournefortia hirsutissima L., Sp. PI. 140. 1753 

Vine or liana, pubescent, the trichomes stiff, 1-4 mm 
long. Petioles 0.5-1.8 cm long; blades ovate to elliptic, 
acute to acuminate, rounded to broadly acute at base, 
6-17 cm long, 3-8 cm wide, thin. Cymes axillary or 
terminal, scorpioid; flowers 5-parted, sessile, aromatic; 
sepals to 3.5 mm long, valvate, narrowly pointed; corolla 
tubular, white, sericeous outside, glabrous inside, the 
tube to 9 mm long, the limb to 7 mm broad, the lobes 
acute to obtuse and apiculate, pleated along middle; 
stamens dark, sessile, mounted nearly midway on tube; 
ovary ovoid; stigma conical, sessile, ca three-fourths as 
broad as ovary. Fruits ± globose, to 7 mm long, white, 
fleshy, weakly pubescent, containing 4 nutlets ca 2.5 mm 
long. Croat 6246, 11718. 

Common, at least along the shore; probably climbing 
into lower parts of the canopy. Flowers from April to 
October, especially in June and July. The fruits develop 
quickly and are usually present on the flowering in- 
florescences. 

The flowers are visited by butterflies (Heliconius) and 
small bees. 

Florida and throughout Mexico and Central America 
to Panama, Venezuela, Peru, and Bolivia. In Panama, 
known principally from tropical moist forest in the Canal 



Fig. 477. 
Tournefortia cuspidata 
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Zone, Bocas del Toro, Panama, and Darien; known also 
from premontane wet forest in Chiriqui (Boquete and 
Rio Chiriqui Viejo). 

Tournefortia maculata Jacq., Enum. Syst. PL Ins. 
Carib. 14. 1760 
T. peruviana Poir. 

Liana or climbing shrub, to 5 m tall; young parts pubes- 
cent. Petioles 1-2 cm long; blades ovate to elliptic, acute 
to acuminate, obtuse at base, 5-14 cm long, 2.5-5 cm 
wide, glabrous to moderately pubescent, often drying 
dark. Cymes arranged in irregular panicles, the branches 
to ca 5 cm long; pedicels very short or to 2 mm in fruit; 
sepals 5, free, ± ovate, 1.5-2 mm long, sparsely pubes- 
cent; corolla white to yellow, the tube to 6 mm long, the 
lobes 5, subulate, less than 1 mm long; stamens 5, sessile, 
attached midway on tube; anthers ca 1 mm long, connate 
apically; ovary ovoid; style simple, 2-3 mm long; stigma 
conical. Fruits distinctly lobed, 4-5 mm diam, orange to 
yellow and separating into 4 nutlets at maturity; nutlets 
ca 3.5 mm long. Bailey & Bailey 237(F). 

Collected only once on the island and not seen in 
recent years. Elsewhere in Panama, flowers principally 
from April to July, with the fruits developing quickly 
and appearing most abundantly in July. 

Mexico to Peru and Brazil; West Indies. In Panama, 
ecologically variable; known from tropical moist forest 
in the Canal Zone, Veraguas (Coiba Island and Santiago), 
and Panama, from premontane dry forest in Panama 
(Taboga Island), and from premontane wet and lower 

montane wet forests in Darien (Cerro Pirre). It appears 
likely that the species will be found to occur in tropical 
wet forest as well. 

122. VERBENACEAE 
Trees, shrubs, lianas, or herbs; stems and twigs sometimes 
quadrangular. Leaves opposite, petiolate; blades simple, 
entire or serrate, sometimes lobed {Clerodendrum), some- 
times glandular beneath; venation pinnate; stipules lack- 
ing. Panicles, racemes, spikes, cymes, or heads terminal or 
axillary; flowers bisexual, actinomorphic or zygomorphic; 
calyx 4- or 5-lobed; corolla tubular, 4- or 5-lobed, of- 
ten showy; stamens 4(5), didynamous or equal; an- 
thers 2-celled, dehiscing longitudinally; ovary superior, 
2-4-carpellate, the locules as many as carpels or twice 
as many (by false septation); placentation axile; ovules 1 
per apparent locule, anatropous; style 1; stigma simple 
or bilobed. Fruits of nutlets or dupes of several pyrenes; 
seeds lacking endosperm. 

Verbenaceae are easily confused with the Labiatae 
(123), but are distinguished by the undivided ovary, the 
terminal style, and inflorescences that are not verticillate. 

Flowers are probably all insect pollinated (Chapman, 
1970). Lantana camara is visited by several species of 
butterfly, as species of Aegiphila probably are (Chapman, 
1970). Stachytarpheta in Costa Rica is heavily visited 
by skippers (Hesperiidae) and by Eulaema, Euglossa, 
and large anthophorid bees (Heithaus, 1973). 

Lantana camara is chiefly bird dispersed (Leek, 1972). 

KEY  TO  THE  SPECIES   OF   VERBENACEAE 

Leaves compound (opposite and each trifoliolate)  vitex cooperi Standl. 
Leaves simple: 

Leaves toothed or lobed: 
Leaves broadly cordate at base, semiorbicular with 3-7 short-acuminate lobes; inflorescences 

large terminal panicles      Clerodendrum paniculatum L. 
Leaves not cordate, ovate, finely serrate; inflorescences not paniculiform: 

Flowers in small, long-pedunculate heads; plants common weeds   Lantana camara L. 
Flowers scattered along long slender spikes; plants rare, probably no longer on the island 
 Stachytarpheta jamaicensis (L.) Vahl 

Leaves entire: 
Flowers with calyx and corolla violet; calyx lobes exceeding corolla; inflorescences racemes; 

leaves stiff, asperous below petrea aspera Turcz. 
Flowers white, yellow, or greenish; calyx shorter than corolla; inflorescence not racemose; 

leaves not stiff and asperous: 
Trichomes of plants (stems, inflorescence branches, and calyces) dense, appressed, white, 

ca 1 mm long; inflorescences capituliform; fruits in virtually contiguous clusters at 
maturity Aegiphila cephalophora Standl. 

Trichomes lacking or less than 1 mm long; inflorescences ± open panicles; fruits not con- 
tiguous at maturity: 

Calyx lobed to one-third its length, in fruit splitting to the base; inflorescence branches 
and young stems terete to slightly angulate; fruits pointed at apex; leaves usually 
less than 2.5 times as long as broad, usually more than 7 cm wide, often softly vil- 
lous below Aegiphila elata Sw. 

Calyx entire to minutely lobed, in fruit ± entire; inflorescence branches and young stems 
usually 4-sulcate; fruits truncate to depressed at apex; leaves usually more than 2.5 
times as long as broad, less than 7 cm broad, strigillose, puberulent below 
 Aegiphila panamensis Moldenke 



Most species of Aegiphila are probably bird dispersed 
and probably also dispersed to some extent by other 
animals. Petrea aspera and possibly also Stachytarpheta 
are wind dispersed. 

About 100 genera and some 2,600 species; primarily in 
the subtropics and tropics in the Southern Hemisphere. 

AEGIPHILA Jacq. 

Flowers of Aegiphila were reported by Moldenke (1934) 
as being either male-predominant or female-predominant. 
I am considering these to be merely short-styled and 
long-styled forms, respectively. 

Aegiphila cephalophora Standl., Publ. Field 
Columbian Mus., Bot. Ser. 4:156. 1929 

Liana, becoming arborescent, to 10 m long; trunk 6-8 
cm diam near ground; stems, petioles, and inflorescence 
branches bearing dense, long, appressed pubescence. 
Petioles 0.5-1.1 cm long; blades elliptic to ovate-elliptic, 
acuminate, obtuse to rounded at base, 10-16 cm long, 
5-6.5 cm wide, sparsely appressed-pubescent above but 
more densely so on midrib, the trichomes below dense, 
acropetal, appressed only on midrib. Cymes terminal 
or axillary, in dense capitate heads; inflorescence branches 
and calyces with dense long trichomes; flowers sessile 
or subsessile; calyx ca 3.5 mm long, enlarging to ca 5 
mm in fruit, lobed in apical third, glabrous inside, the 
lobes 4, obtuse to rounded, persisting in fruit; corolla 
white, lobed, 6-12 mm long, the tube 4-7 mm long, the 
lobes 4, ovate, spreading; stamens 4, in long-styled forms 
to 1 mm long, in short-styled forms to 10 mm long; fila- 
ments fused to basal two-thirds of tube; anthers oblong, 
ca 0.8 mm long; style with the stigma bifid, in long- 
styled forms the style and stigma each to 8 mm long, 
in short-styled forms the style and stigma each ca 1.5 mm 
long. Fruits globose to ellipsoid, to 9 mm diam, in dense, 
± globose clusters, green becoming orange at maturity, 
the surface granular; seeds (2) 3 or 4, irregular, to 5 mm 
long. Croat 12543,16511. 

Common; normally growing high in the canopy, but 
occasionally flowering near the ground in tree-fall areas. 
Flowers from late June to September (sometimes to 
December). The fruits mature from September to De- 
cember. 

Apparently endemic to the Canal Zone in tropical 
moist forest. 

Aegiphila elata Sw., Prodr. Veg. Ind. Occ. 31. 1788 
Bejuco de peine mico, Guairo santo, Guaro 

Liana, becoming shrubby, to 6 m high; stems, petioles, 
inflorescence branches, and calyces moderately short- 
pubescent. Petioles 1-2 cm long; blades elliptic to ovate- 
elliptic, acuminate, obtuse to rounded and often some- 
what inequilateral at base, 10-20 cm long, 5-10 cm wide, 
short-villous below especially on veins, puberulent on 
veins above, with glandular punctations near midrib 
especially near base. Panicles axillary or terminal, often 
thyrsoid; pedicels to 5 mm long; calyx bell-shaped, ca 
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4 mm long, lobed ca one-third its length, in fruit gla- 
brate, persistent, enlarging to ca 12 mm long, the lobes 
4 (5), sometimes irregular, ovate, with a short acumen; 
corolla greenish to cream-colored, 8-9 mm long, the 
lobes 4 (5), ovate, acute to blunt at apex, glabrous outside, 
puberulent inside on tube and on basal part of filaments; 
stamens 4, long-exserted, 10-12 mm long; anthers oblong, 
ca 1.3 mm long; pollen white, tacky; style ca 2.5 mm long, 
slender; stigma bifid, ca 2 mm long. Fruits ± globose, 
to 1 cm diam, mostly enclosed by the weathering calyx, 
bright orange at maturity, glabrous; seeds 2-4, to 6 mm 
long. Croat 14639, Foster 1240. 

Infrequent, in the forest. Some flowers have been seen 
in May and old fruits in September. 

A few plants showed the calyx to be merely split and 
essentially bilobed, with one of the lobes bearing two 
minute teeth. 

Mexico to Colombia, Venezuela, and the Guianas; 
West Indies. In Panama, known from tropical moist 
forest in the Canal Zone, Panama, and Darien and from 
tropical wet forest in Colon (Santa Rita Ridge). 

Aegiphila panamensis Moldenke, Trop. Woods 
25:14. 1931 

Shrub or tree, to 15 m tall, to 15 cm dbh; young stems 
and inflorescence branches usually 4-sulcate; stems, 
leaves, and exposed parts of inflorescences glabrate to 
densely pubescent, the trichomes very short, stiff, erect 
or appressed. Petioles to 1.2 cm long; blades elliptic to 
narrowly ovate-elliptic, acuminate, acute to obtuse at 
base, 8-19 cm long, 3-7 cm wide. Panicles axillary and 
terminal, to 13 cm long, the cymes open; flowers numer- 
ous; calyx and pedicel like an inverted cone; pedicels 
ca 4 mm long; calyx ± entire, ca 2 mm long, enlarging 
to ca 4 mm; corolla cream, white, or yellowish, puberu- 
lent outside, 7-9 mm long, tubular below, soon falling, 
the lobes 4, ca 3 mm long, globular in bud; stamens 4, 
in long-styled flowers to 1.5 mm long, in short-styled 
flowers to 10 mm long; filaments coiled in bud, pubes- 
cent near point of fusion with tube; long-styled forms 
with the style long-exserted, to 10 mm long, the stigma 
bifid, ca 3.5 mm long, the short-styled forms with the 
style inserted, the style and stigma each to ca 2 mm long. 
Fruits drupaceous, ± oblong, truncate and ± depressed 
at apex, to 12 mm long and 9 mm wide, encircled at base 
by the accrescent calyx, green turning orange at maturity; 
seeds 4, white, only slightly shorter than the fruit. Croat 
4094, 6749, 6780. 

Occasional, as a shrub in clearings and open areas or 
as a tree in the younger forest. Flowers from July to 
December (sometimes from April). The fruits mature 
from October to January. 

This species is similar to A. martinicensis Jacq. 
Southern Mexico, Costa Rica, and Panama. In Panama, 

known from tropical moist forest in the Canal Zone, 
Bocas del Toro, San Bias, Panama, and Darien, from 
premontane moist forest in the Canal Zone and Panama, 
from premontane wet forest in Chiriqui, and from tropi- 
cal wet forest in Code. 

See Fig. 478. 



Fig. 478. Aegiphila panamensis 

Fig. 479. 
Petrea aspera 



CLERODENDRUM L. 

Clerodendrum paniculatum L., Mant. PL 90. 1767 
Scarlet glorybower, Danger flower, Red pagoda flower 

Herb or shrub, to 3 m tall; stems angulate, glabrous ex- 
cept for rings of long trichomes at leaf nodes. Petioles 
to 30 cm long; blades broadly ovate to suborbicular, 
acuminate and lobed, cordate and palmiveined at base, 
9-25 cm long, 12-30 cm wide, with conspicuous glands 
3-8 mm apart on margins, the lobes 5 (sometimes 3 or 7), 
shallow, acuminate, the lower surface punctate, with 
many small, whitish, peltate scales. Inflorescences ter- 
minal panicles ca 15 cm high and ca 20 cm wide, with 
reduced leaves at branching nodes; inflorescence branches 
rose-red, minutely puberulent; pedicels to 12 mm long; 
flowers 5-parted; calyx campanulate, ca 13 mm long, the 
tube orange, the lobes obtuse, ca 3 mm long, glandular be- 
fore bud opens, red; corolla red-orange, the tube slender, 
1.5-2 cm long, the lobes paler, spreading, ca 6 mm long; 
stamens 4, orange-red, exserted to ca 3.5 cm above throat, 
curved; style exserted ca two-thirds as far as stamens, 
minutely bilobed at apex, violet-purple. Drupes small, 
green, ± enclosed in persistent calyx. Croat 7000. 

Cultivated in the Laboratory Clearing. Flowers prin- 
cipally in the rainy season. No fruits have been seen on 
BCI. 

Native to Asia; cultivated in Europe and in the Ameri- 
can tropics and subtropics. In Panama, known only from 
tropical moist forest in the Canal Zone. 

LANTANA L. 

Lantana camara L., Sp. PL 627. 1753 
Pasorin, Bandera espanol, Camara, Cinco negritos, Chi- 
chiquelite 

Herb, usually less than 1.5 m tall, sometimes woody, hir- 
tellous on most parts, sparsely so on upper leaf surfaces. 
Petioles 4-20 mm long; blades ovate, acute to acuminate, 
rounded to obtuse at base, then abruptly attenuate to half 
the length of petioles, 4—11 cm long, 2-5 cm wide, mi- 
nutely crenate-serrate, scabrous or scaberulous above. 
Flower heads 1.5-2 cm diam; peduncles to 8 cm long; 
flowers sessile, bracteate, puberulent outside, the outer- 
most of each head orange-red to burnt-orange, the inner- 
most orange, the bracts acute, ca 3 mm long; calyx ca 
2.5 mm long, obscurely 4-lobed, ciliate; corolla tubular, 
ca 10 mm long, 4-lobed, the tube somewhat expanded 
and bent above the middle, the limb ca 4 mm wide; sta- 
mens 4, fused to tube at 2 levels about midway down 
tube, the free part of filaments short; anthers often shed- 
ding pollen in bud, their thecae distinct; style held some- 
what below the lowest pair of anthers; stigma attached 
laterally, becoming fleshy after anthers have lost their 
pollen, sometimes secreting a nectarlike substance visited 
by tiny insects; nectary small, but the nectar often filling 
base of corolla tube. Drupes round, several to many in a 
tight cluster, grayish-blue, to 5 mm diam; exocarp thin; 
mesocarp sweet, tasty; seeds obovate, to 4 mm long. 
Croat 6004. 
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Abundant in weedier areas of clearings. Flowers and 
fruits sporadically throughout the year. 

Hummingbirds (Damophila julie and Amazilia tzacatl) 
visit the flowers for nectar (Leek, 1972). 

The fruits are taken by a variety of birds, including 
manakins, flycatchers, honeycreepers, and tanagers (Leek, 
1972). 

Pantropical. In Panama, known from tropical moist 
forest in the Canal Zone, San Bias, Herrera, and Darien, 
from premontane moist forest in Veraguas and Los San- 
tos, and from premontane wet forest in Code. 

PETREA L. 

Petrea aspera Turcz., Bull. Soc. Imp. Naturalistes 
Moscou36(3):211. 1863 
Viuda, Flor de mayo, Flor de la cruz 

Liana, growing into canopy, appearing to be an arch- 
ing shrub when juvenile; young parts sparsely short- 
pubescent, glabrate in age; stems sometimes 4-angled. 
Petioles to 1.5 cm long; blades elliptic, often broadly so, 
rounded to acuminate at apex, acute to rounded at base, 
7-21 cm long, 3.5-11 cm wide, usually stiff, asperous 
below. Racemes long, ± pendent, upper-axillary, to ca 
30 cm long; pedicels ca 11 cm long; flowers 5-parted; 
calyx light violet, the tube membranous, ridged, ca 6 
mm long, the lobes 5, thin, membranous, narrowly obo- 
vate, 2-2.5 cm long, a crownlike projection occurring 
at summit of tube and at base of lobes, ca 3 mm high, 
acutely 5-lobed to near base, often drying brown, per- 
sisting and acting as dispersal mechanism for fruit; corolla 
violet, salverform, ca 1.5 cm long, lobed to middle, some- 
what zygomorphic, puberulent on both surfaces, the 
tube villous inside near apex, 1 lobe with a white spot 
near its base; stamens 4, fused to basal two-thirds of tube; 
filaments villous, ca 2 mm long; anthers held closely 
together on one side of the tube at its rim; pollen some- 
what sticky, adhering to anthers after being shed; style 
bent slightly at apex in the direction of the white-spotted 
corolla lobe; stigma held just below anthers. Fruits of 
1 or 2 tiny nutlets completely enclosed by the persistent 
calyx; nutlets ovoid, ca 1.5 mm long, glabrous. Croat 
9432. 

Abundant in the canopy and at the edge of the forest 
over the lake; one plant grows as an epiphyte from a large 
ant nest {Croat 9432). Flowering and fruiting throughout 
the year, often in synchronous waves throughout the 
forest. 

Petrea volubilis L. was reported by Moldenke (1973) 
in the Flora of Panama for BCI based on Aviles 14 and 
Shattuck 412. These specimens do not differ from the 
typical P. aspera, however, and I believe that only a single 
species of Petrea occurs on the island. 

Widespread in tropical America from northern Mexico 
to southern Brazil; Cuba, West Indies; widely cultivated. 
In Panama, known from tropical moist forest in the Canal 
Zone, San Bias, Veraguas, Los Santos, Panama, and 
Darien. 

See Fig. 479. 
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STACHYTARPHETA Vahl 

Stachytarpheta jamaicensis (L.) Vahl, Enum. PL 
1:206. 1804 
Berbena, Blue porterweed, Gervao, Jamaica, Verbena, 
Vervain, Rinchao, Verbena azul, Brazilian tea, Cola de millo 

Herb, to ca 1 m tall, sparingly pubescent to glabrate, 
sometimes slightly woody basally. Petioles absent or to 
1 cm long; blades oblong to oval, obtuse to acute at apex, 
cuneate at base, decurrent onto petiole, to ca 11 cm long 
and to ca 4.5 cm wide, scaberulous above, glabrous below 
but with sparse jointed trichomes on primary veins, the 
margins serrate and ciliate-scabrous. Spikes terminal, 
to 20 (50) cm long, terete, 3-4 (5) mm wide; flowers at 
first erect, later embedded in the thickened rachis; bracts 
subtending pits in which flowers are immersed, acute, 
to 5 mm long and ca 1—1.5 mm wide, the margins scari- 
ous; calyx tubular, ca 5 mm long, shallowly 4-toothed on 
the side facing away from stem, notched to 1 mm on side 
next to stem; corolla salverform, shades of blue, violet, 
and purple, ca 10 mm long, the tube slightly curved, 
the limb ca 8 mm wide; perfect stamens 2, inserted above 
middle of corolla tube, included; filaments very short; 
thecae divergent; staminodia 2, posterior, minute; style 
ca 6 mm long, filiform; stigma terminal, persistent on 
fruit after corolla falls. Fruits oblong-linear, emerging 
from rachis pits at maturity, dry, splitting into cocci, 
the cocci 2, long, hard, narrow; seeds 1 per coccus, linear. 
Woodworth & Vestal 739. 

Rare. Flowering and fruiting throughout the year. 
Alabama and Mexico to Ecuador and Brazil; West 

Indies; introduced into parts of tropical Africa, Asia, 
Australia, and Oceania. In Panama, known from tropical 
moist forest in the Canal Zone, Colon, San Bias, Chiri- 
qui, Los Santos, Panama, and Darien, from premontane 
wet forest in Chiriqui and Panama, and from tropical 
wet forest in Bocas del Toro and Colon. 

VITEX L. 

Vitex cooperi StandL, Trop. Woods 16:26, 29, 32, 
nomen nudum 1928; Publ. Field Columbian Mus., 
Bot. Ser. 4:256. 1929 

Tree, to 26 m tall; trunk buttressed and fluted, to 75 cm 
dbh; outer bark thin, light-colored; branchlets acutely 

tetragonal to terete or compressed, densely puberulent 
when young. Leaves trifoliolate, opposite; petioles 1.3-9.5 
cm long, finely appressed-puberulent; petiolules 1-8 
mm long, the central one longest, flattened, margined; 
leaflets unequal with the lateral pair smaller and nar- 
rower, the central leaflet rounded and acuminate at apex, 
acute to acuminate at base, 4-22 cm long, 2.5-10.5 cm 
wide, entire, shiny and glabrous above, finely puberulent 
on veins beneath when young, becoming glabrate in age. 
Inflorescences axillary, solitary, 3.5-14 cm long, 4-6 
cm wide, dichotomously branched, finely puberulent 
throughout, bearing many flowers; peduncles conspicu- 
ously flattened, 4.5-7.5 cm long; pedicels 1-3 mm long; 
bracts ca 1.5 cm long and 4 mm wide; flowers not seen, 
reportedly blue and lavender. Fruits not seen. 

Rare, known only from the vicinity of the Laboratory 
Clearing; collected sterile once by R. Foster. Elsewhere 
in Panama, flowers during June and July, with the fruits 
maturing during July and August. 

Guatemala to Panama; sea level to 600 m. In Panama, 
known from tropical moist forest in the Canal Zone and 
Darien and from premontane wet forest in Chiriqui 
(Progreso); reportedly fairly common on the Atlantic 
watershed around Gatun Lake {Fisher 1), and no doubt 
more widespread and common than collections indicate. 

123. LABIATAE 

(LAMIACEAE) 

Annual or perennial herbs, erect or vinelike, pubescent, 
usually aromatic; stems usually quadrangular. Leaves 
opposite, sessile or petiolate; blades simple, serrate; vena- 
tion pinnate; stipules lacking. Cymes bracteate, capituli- 
form or verticillate, contracted, axillary or terminal; 
flowers bisexual, zygomorphic; calyx tubular or campan- 
ulate, 5-lobed; corolla bilabiate, 5-lobed; stamens 2, or 
4 and didynamous, epipetalous, often forcefully ejected 
from flower; anthers 2-celled, the thecae often diver- 
gent, introrse, dehiscing longitudinally; ovary superior, 
4-lobed, 2-locular, 2-carpellate; placentation basal; ovules 
4, anatropous; style 1, arising from depression between 
lobes; stigma bilobed. Fruits of 4 nutlets (in Salvia usu- 
ally only 1 maturing); seeds 1 per nutlet, with little or 
no endosperm. 

KEY  TO   THE   SPECIES   OF   LABIATAE 

Inflorescences capituliform; flowers white; stamens 4: 
Calyx tubular, more than 5 mm long; nutlets ca 1 mm long Hyptis capitata Jacq. 
Calyx campanulate, less than 4 mm long; nutlets less than 1 mm long Hyptis brevipes Poit. 

Inflorescences verticillate; flowers blue, lavender, or violet; stamens 2 or 4: 
Herbs small, cultivated, once planted at the laboratory, probably no longer present on the island; 

leaves often variegated  Coleus blumei Benth. 
Herbs small or large, not cultivated: 

Flowers pedicellate; stamens 2; fruiting calyx with short blunt teeth, conspicuously covered 
with large gland-tipped trichomes  Salvia occidentalis Sw. 

Flowers sessile; stamens 4; fruiting calyx with long slender teeth, lacking gland-tipped tri- 
chomes but with sessile glands Hyptis mutabilis (A. Rich.) Briq. 



Recognized by the opposite leaves, squarish stems, 
and pleasant aroma. Members of the family are closely 
related to the Boraginaceae (121) and Verbenaceae (122), 
but are generally not confused with either of these fami- 
lies on BCI. 

All BCI species have typical gullet flowers, which are 
scentless and generally bee pollinated (Faegri & van der 
Pijl, 1966). The flower is two-lipped, the lower lip serv- 
ing as a landing platform. The genus Hyptis probably 
has the same pollination syndrome as that of Eriope 
studied by Harley (1971) in Brazil, since most Hyptis 
have the same morphology and triggered release of sta- 
mens. Eriope flowers open early in the day and are visited 
by tiny bees. The stamens then spring out, the style later 
elongates past the stamens, and the stamens become 
deflexed with the lower lip. The flower usually falls 
before the day is over. 

Nutlets are small and usually numerous. Hyptis nut- 
lets exude mucilage copiously when wetted (H. Baker, 
pers. comm.). They are probably in part dispersed by 
small birds of clearings and in part merely spilled and 
scattered by passing animals or the wind. The burlike 
pseudoheads of Hyptis brevipes and H. capitata are bal- 
lasts set loose by passing animals (van der Pijl, 1968). 
Ridley (1930) suggested that H. brevipes might be epizoo- 
chorous by means of its long-pubescent sepaloid points. 

About 180-200 genera and 3,200-3,500 species; cos- 
mopolitan but concentrated in the Mediterranean region. 

COLEUS Lour. 

Coleus blumei Benth., Lab. Gen. et Sp. 56. 1832 
Coleus, Pompolluda, Chontadua, Jacob's coat 

Sprawling herb, to 70 cm long; younger stems and peti- 
oles densely pubescent. Petioles 1-4 cm long; blades 
ovate, acute at apex, obtuse to truncate at base, 2-15 cm 
long, 1.5-10 cm wide, sparsely pubescent above and on 
veins below, resin-dotted below, crenate, sometimes 
variegated. Inflorescences terminal, branched, 15-30 
cm long; flowers in cymes, purplish; pedicels 1-2 mm 
long; calyx ca 2 mm long, resin-dotted, unevenly lobed 
and toothed; corolla ca 1 cm long, the tube recurved, 
the upper lip bilobed, the lower lip entire, enlarged, 
boat-shaped; stamens 4; style bifid near apex. Nutlets 4, 
ca 1 mm diam. Shattuck 158. 

Formerly cultivated at the laboratory; not seen in 
recent years, but so commonly cultivated in Panama it is 
included here. Seasonality uncertain. Possibly flowers 
and fruits year-round. 

Native to the East Indies; cultivated in many places. 
In Panama, known from BCI and Code (El Valle), but 
no doubt cultivated elsewhere. 

HYPTIS Jacq. 

Hyptis brevipes Poit., Ann. Mus. Natl. Hist. Nat. 
7:465. 1806 

Herb, to 60 cm tall, pubescent throughout. Petioles ob- 
solete or to 1 cm long; blades lanceolate-elliptic or ovate, 
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acute at apex, attenuate at base, to 5 cm long and 2 cm 
wide, irregularly or doubly serrate, resin-dotted. Inflo- 
rescences capitulate, ca 1 cm diam; peduncles to 1 cm 
long; bracts awl-shaped, ciliate, to 6 mm long; flowers 
sessile, tufted at base; calyx campanulate, to 3.5 mm long, 
with 5 spinulose teeth ca 2 mm long; corolla bilabiate, 
5-lobed, ca 3 mm long, white; stamens 4, weakly exserted; 
style bifid at apex. Nutlets 4, oblong-ovoid, ca 0.6 mm 
long. Shattuck 479. 

Collected once by O. Shattuck on Wheeler Trail; pos- 
sibly no longer occurring on the island. Seasonal behavior 
uncertain. Elsewhere flowers and fruits to some extent 
all year, but possibly with most flowering from Novem- 
ber to January. 

Native to Brazil, but now a weed throughout tropical 
America, Asia, and Polynesia. In Panama, known from 
tropical moist forest in the Canal Zone and Panama and 
from tropical wet forest in Colon. 

Hyptis capitata Jacq., Coll. 1:102. 1787 
Suspiro de monte 

Herb, to 2 m tall, sparsely to moderately pubescent 
throughout. Petioles slender, 5-20 mm long; blades ovate 
to rhombic, acute at apex, attenuate at base, 5-12 cm 
long, 2-6 cm wide, irregularly serrate. Flower heads at 
first hemispheroid, later globular; flowers numerous, 
many open at a time in each head; calyx scabrid, hispid 
at base outside, with a pubescent line inside above nut- 
lets, the lobes 5, slender, at first equaling tube, the tube 
much longer in fruit; corolla white, ca 4 mm long, slightly 
exceeding calyx, bilabiate, the middle lobe of upper lip 
hooded, loosely enclosing the style and 2 longest stamens, 
folding backward following anthesis; anthers red, closed 
at anthesis; filaments curling over the edge of upper lip 
in time; stigma held midway between long and short 
pairs of stamens, its 2 lobes open at anthesis. Nutlets 
usually 4, ovoid, ca 1 mm long, smooth. Croat 4406, 
8683. 

Common in clearings. Flowers mostly in the early dry 
season, with the fruits maturing late in the dry season. 

This species differs considerably from H. mutabilis 
in its pollination behavior. Those individuals of H. 
mutabilis observed shed the pollen in the bud, and the 
stamens were thrown forward violently after being 
opened forcibly (while the stigma was still unopened). 
In H. capitata only two stamens are held within the upper 
lip and then only very loosely. Their flowers are probably 
not forced open and the stamens, when released, do not 
spring forward violently. Both protandrous and proto- 
gynous forms were observed in a single population of 
H. capitata, though the anthers in some plants were shed 
in bud, with the style remaining unopened until most 
of the pollen was shed. 

Mexico to Colombia, Venezuela, Ecuador, and Peru; 
Asia and Polynesia. In Panama, widespread; known from 
tropical moist forest in the Canal Zone, Bocas del Toro, 
San Bias, Veraguas, Los Santos, Panama, and Darien, 
from premontane moist forest in Los Santos and Panama, 
and from premontane wet forest in Chiriqui, Code, and 
Panama. 
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Hyptis mutabilis (A. Rich.) Briq., Bull. Herb. Boissier 
4:788. 1896 

Herb, 2-3 (3.5) m tall, aromatic, moderately pubescent 
on most parts. Petioles obsolete or to 2 cm long; blades 
ovate or rhombic, acute to acuminate, cuneate to truncate 
at base, 3-6 cm long, 1.5-3.5 cm wide, serrate or doubly 
serrate. Panicles verticillate, the verticils each with 3-10 
flowers; flowers sessile, emerging 1 at a time in each 
verticil; calyx toothed, the teeth 5, slender, alternating 
with erect trichomes in flower (once the flower has fallen 
the trichomes bend inward to close opening), enlarging 
and enclosing nutlets in fruit; corolla violet, pubescent, 
ca 4 mm long, bilabiate, the upper lip bilobed, with a 
white spot below rim, the lower lip trilobate, the center 
lobe hooded and marginally fringed, enclosing style and 
stamens; stamens 4, as long as lobes, fused to tube below 
lower lip, pubescent distally; anthers withering in age; 
style at first equaling stamens, later elongating; stigma 
bilobed, closed when first released, later opening. Nut- 
lets usually 3 or 4, ca 2 mm long, contained within the 
expanded calyx. Croat 7461. 

Locally abundant in the Lighthouse Clearing, usually 
a dominant plant at certain times of the year. Flowers 
very early in the dry season, with the fruits maturing 
in the late dry season. 

Pollination is effected when an insect (presumably 
a tiny bee) attempts to force its way into the corolla 
tube. This releases the stamens and style, which are under 
tension because of being pushed forward by a flap of 
tissue at the base of the hooded lobe. See the discussion 
under Hyptis capitata for a comparison of the two species. 

A common weed throughout tropical and subtropical 
America; introduced into the Old World tropics. In 
Panama, growing in disturbed areas in a variety of life 
zones; known from tropical moist forest in the Canal 
Zone, Veraguas, Herrera, Code, Panama, and Darien, 
from tropical dry forest in Los Santos and Herrera, from 
premontane moist forest in Los Santos, and from pre- 
montane wet forest in Chiriqui and Code. 

SALVIA L. 

Salvia occidentalis Sw., Prodr. Veg. Ind. Occ. 14. 1788 

Erect or sprawling herb, usually 30-40 cm long, oc- 
casionally vinelike and very long, sparsely pubescent 
throughout. Petioles 5-20 mm long; blades ovate to 
triangular, acute at apex, obtuse to attenuate or truncate 
at base, 1.5-6 cm long, 1-3 cm wide, crenate-serrate. 
Panicles verticillate, the flowers 6-10 in a verticil; calyx 
tubular, prominently veined, with capitate glandular 
trichomes persisting in fruit; corolla ca 2.5 mm long, the 
tube white, the lower lobe weakly trilobate, blue with 
white stripes; stamens 2, affixed near apex of tube; fila- 
ments with hook-shaped appendages on inner side, these 
acting as levers to force stamens inward when pressed 
upon by an insect entering the tube; style held slightly 
above anthers and adjacent to upper lip; stigma bilobed, 
the lobes flared. Nutlets smooth, 0.5-1.5 mm long, usually 
only 1 maturing. Croat 6943. 

An occasional weedy plant of clearings. Flowers in 
the early dry season, with the fruits maturing in the late 
dry season. 

The fruits are dispersed by means of the sticky tri- 
chomes on the persisting calyx. 

Throughout the American tropics. In Panama, growing 
in disturbed areas in a variety of life zones; known from 
tropical moist forest in the Canal Zone, Herrera, Code, 
and Panama, from tropical dry forest in Los Santos, 
Herrera, and Panama, from premontane moist forest in 
Los Santos, and from premontane wet forest in Code 
(El Valle). 

124. SOLANACEAE 
Trees, shrubs, vines, or herbs, terrestrial or hemiepiphytic 
(Markea and Lycianthes); stems often prickly; stellate 
pubescence often present. Leaves alternate or suboppo- 
site, petiolate; blades simple, entire or lobed; venation 
pinnate; stipules lacking. Flowers bisexual, actinomor- 
phic (zygomorphic in Browallia), generally solitary 
or in cymose axillary clusters; calyx 5-lobed; corolla 
(4)5-lobed; stamens (4)5 or 4 and didynamous (Browal- 
lia), epipetalous; anthers 2-celled, dehiscing longitudi- 
nally or poricidally (Solatium); ovary superior, 1- or 
2-locular, 2-carpellate; placentation axile; ovules many 
(few in Cestrum); style 1; stigma minutely bilobed. Fruits 
generally berries with many seeds, rarely septicidally 
dehiscent capsules (Browallia); seeds with fleshy endo- 
sperm. 

Members of the family are most easily distinguished 
by their actinomorphic, gamopetalous, usually plicate 
corollas and berries of many seeds. They are closely 
related to the Scrophulariaceae (125), which generally 
have zygomorphic flowers. 

All species are probably insect pollinated. Solarium 
and Cyphomandra (G. Frankie, pers. comm.), with api- 
cal pores, are mostly pollinated by drumming, pollen- 
collecting bees. I have seen Solatium subinerme visited 
in this way by Melipona, and G. Frankie (pers. comm.) 
has observed xylocopids drumming flowers of 5. tridy- 
namum Dun. (S. amazonicum Ker.) in Mexico. Cestrum 
species have flowers that open late in the afternoon and 
are mostly moth pollinated. The flowers fall before mid- 
morning of the following day. 

The fruits are endozoochorous, except perhaps in the 
case of Browallia americana. Capsicum has been widely 
dispersed by man. Most species are dispersed at least in 
part by birds (Ridley, 1930), but probably especially 
those of Cestrum, Lycianthes, Physalis, and Witheringia 
solanacea, which have fruits so small as to be unattractive 
to larger animals. Smaller fruits may be dispersed in their 
entirety by birds. Because species of Solanaceae have 
fairly thin-walled fruits, birds probably pick open the 
larger fruits and take the seeds. On the other hand, spiny 
rats eat fruits of Physalis (Hladik & Hladik, 1969), and 
white-faced monkeys are reported to eat fruits of Cestrum 
(Oppenheimer, 1968). The fleshy part of the Cestrum 
fruit is sweet, but the seed is bitter and is swallowed 
whole. Bats may be important in the distribution of fruits 
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KEY  TO  THE   TAXA   OF  SOLANACEAE 

Plants herbs to ca 1 m tall: 
Flowers blue, zygomorphic; fruits capsular Browallia americana L. 
Flowers not blue, actinomorphic; fruits berries: 

Flowers pale yellow or white (often with a dark "eye" at base), solitary in leaf axils; fruits 
globose berries surrounded by the inflated calyx    Physalis 

Flowers greenish or yellow-green, lacking a dark throat, not solitary in leaf axils; fruits not 
as above: 

Leaf blades ± alike, not deeply lobed; flowers in dense axillary clusters; fruits ca 8 mm 
diam, orange-red; plants occasional in clearings Witheringia solanacea L'Her. 

Leaf blades dimorphic, some entire, others deeply lobed; flowers few in pendent axillary 
racemes; fruits ca 2 cm diam with green stripes when young; plants probably not on 
island Cyphomandra allophylla (Miers) Hemsl. 

Plants trees or shrubs more than 1 m tall: 
Corolla narrowly tubular, the tube much longer than lobes; fruits obovoid or ellipsoid, less than 

9 mm diam, purple or black at maturity; calyx lobes acute  Cestrum 
Corolla not narrowly tubular, the tube usually as short as or much shorter than lobes (tube 

longer than lobes in Markea but corolla campanulate): 
Corolla lobes divided nearly to base: 

Flowers in very long, pendent cymes in age; petals greenish; anthers to 10 mm long, the 
connective thickened dorsally; fruits 3-5 cm diam  
 Cyphomandra hartwegii (Miers) Dun. 

Flowers not in long, pendent cymes; petals white or lavender; anthers with the connective 
not thickened: 

Calyx truncate, sometimes with submarginal teeth reduced to bumps; plants unarmed 
shrubs  Lycianthes 

Calyx 5-lobed (with 5 minute, marginal teeth and appearing truncate in S. subinerme); 
plants shrubs, vines, or herbs, often prickly   Solarium 

Corolla lobes not divided to near base: 
Calyx distinctly lobed; plants hemiepiphytic; leaves ± coriaceous, glabrous beneath; fruits 

ovoid, yellowish, ca 1.5 cm long; plants in forest Markea ulei (Damm.) Cuatr. 
Calyx truncate; plants not hemiepiphytic; leaves thin, pubescent beneath; fruits globose or 

elongate, red at maturity; plants common in clearings: 
Flowers solitary in axils; anthers bluish, not apiculate; fruits narrowly ovoid, more than 

3 cm long; pubescence of leaves ± restricted to vein axils below  
    Capsicum annuum L. var. annuum 

Flowers clustered in axils; anthers not bluish, apiculate; fruits globular, ca 8 mm diam; 
pubescence of leaves not restricted to vein axils below .... Witheringia solanacea L'Her. 

as well, especially the long-pendent fruits of Cypho- 
mandra and the larger arborescent or lianous Solanum 
species such as 5. hayesii and S. lanciifolium. Markea ulei 
is taken by bats (Bonaccorso, 1975). Heithaus, Fleming 
and Opler (1975) reported species of Solanaceae to be 
taken by several species of bat. A species of Solanum 
is taken by the bat Artibeus jamaicensis Leach in Mexico 
(Yazquez-Yanes et al., 1975). 

About 80 genera and over 3,000 species; concentrated 
in the New World. 

BROWALLIA L. 

Browallia americana L., Sp. PL 631. 1753 
Chavelita de monte 

Herb, usually less than 1 m tall, puberulent to sparsely 
villous. Leaves alternate, simple; petioles to 2 cm long; 
blades ovate, acute to acuminate, acute at base, 1.5-7 cm 
long, 1-4 cm wide, entire. Flowers 5-parted, short- 
pedicellate, solitary in axils, 1.5-2 cm long; calyx 6-8(10) 
mm long, narrowly campanulate, striate, pubescent; 

corolla tube greenish, slender, pubescent, the limb laven- 
der to blue, the throat 1-1.5 cm wide, minutely puberu- 
lent apically, with a prominent white or green spot near 
throat (nectar guide); stamens 4, the upper pair situated in 
throat near apex opposite nectar guide, the connective 
broadened, violet-purple, pubescent, their anthers dehisc- 
ing into cup-shaped cavities on one side of the much- 
thickened, elaborate style apex, the lower pair of stamens 
held slightly below the upper pair, their filaments hooked 
at apex; ovary 1-1.5 mm long, appressed-pubescent at 
apex; stigma bilobed. Fruits 4-valved, ellipsoid capsules 
contained within the accrescent calyx; seeds irregularly 
round, to 1.5 mm long, muricate. Croat 10258. 

Uncommon; found in shady places at the Laboratory 
Clearing. Probably flowering and fruiting all year, espe- 
cially in the dry season. 

American tropics. In Panama, ecologically variable; 
most common at middle and upper elevations, occurring 
in most life zones in highland Chiriqui and mountainous 
regions of central Panama; less frequently from tropical 
dry forest in Panama (Taboga Island) and from tropical 
moist forest in the Canal Zone, Panama, and Darien. 
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CAPSICUM L. 

Capsicum annuum L. var. annuum, Sp. PL 
188-89. 1753 
C. frutescens sensu Standl. 
Red pepper, Chile, Aji, Aji picante 

Shrub, less than 2 m tall. Leaves alternate or subopposite 
with a large leaf opposed by a smaller one; petioles to 
3 cm long, densely pubescent; blades ovate to elliptic, 
falcate-acuminate, attenuate at base, 6-11(15) cm long, 
2.5-5 cm wide, puberulent above and on veins below, 
tufted in veins axils below, ciliate. Flowers 5-parted, 
solitary (rarely paired) in axils; pedicels to more than 2 
cm long; calyx truncate, ca 3 mm long, nearly glabrous, 
the teeth 5, blunt, submarginal, accrescent and persisting 
in fruit; corolla greenish-white, divided one-half to one- 
third of the way to base, to ca 17 mm diam, reflexed at 
anthesis, glabrous on outside, papillate-puberulent inside 
and on margins, the lobes acute; anthers bluish; filaments 
violet-purple near apex, fused to tube basally; style 
slightly exceeding anthers. Berries variable, often ovoid, 
ca 4.5 cm long, bright red at maturity. Croat 9007. 

Cultivated at the laboratory. Flowering and fruiting 
all year, apparently with most fruits maturing during the 
rainy season. 

Probably native to tropical America; cultivated 
throughout the world and throughout Panama. 

CESTRUM L. 

Cestrum latifolium Lam., Illustr. 2:5, no. 2275. 1793 

Shrub or small tree, to 3.5(12) m tall; stems, especially 
on younger parts, petioles, and leaves, especially on veins 
below, sparsely to densely pubescent with weak multi- 
cellular trichomes. Leaves alternate; petioles 1-2 (4) cm 
long; blades ovate to elliptic, acuminate, acute to obtuse 
at base, 7-16(25) cm long, 3.5-8.5 cm wide. Racemes 
or panicles short, congested, axillary, the branches and 
calyces pubescent; flowers 5-parted, to 3.5 cm long; calyx 
1-3 mm long, the lobes acute; corolla narrowly tubular, 
13-18(20) mm long, whitish-yellow or greenish, the 
lobes 5 (6), narrowly acute, 2-2.5 mm long, pubescent 
outside along margins, glabrous inside; stamens 5, in- 
cluded; filaments fused to tube most of their length; 
anthers about as broad as long, held just below rim; 
stigma truncate; style held just above anthers. Berries 

obovoid, pink to black at maturity, 5-9 mm long; seeds 
several. Croat 11996. 

Uncommon, known from Rear # 8 Lighthouse Clear- 
ing and from the forest near the Laboratory Clearing. 
Flowers from April to September, but mostly in the 
early rainy season, from May to July. The fruits mature 
from July to November, mostly from August to October. 

Nicaragua to the Guianas and Brazil; the Antilles. In 
Panama, known from tropical moist forest in the Canal 
Zone, San Bias, Veraguas, Panama, and Darien, from 
tropical dry forest in Los Santos, from premontane moist 
forest in the Canal Zone, from premontane wet forest in 
Panama, and from tropical wet forest in Chiriqui. 

Cestrum megalophyllum Dun. in DC, Prodr. 
13(1):638. 1852 
C. baenitzii Ling. 

Shrub or small tree, to 8(10) m tall; outer bark thin; 
young stems green, sparsely crisp-pubescent, glabrous in 
age. Leaves alternate; petioles to 1.3(2.5) cm long, gla- 
brous; blades narrowly elliptic to obovate-elliptic, acumi- 
nate, gradually tapered to an acute or rounded base, 
12-25(35) cm long, 3.5-8(12) cm wide, ± glabrous. 
Racemes short, axillary, fasciculate; peduncles crisp- 
pubescent, bracteate; flowers 5-parted, usually many, 
often on leafless stems; calyx cupular, 2-3.5(4) mm long; 
corolla salverform, ca 1.5 cm long, the tube greenish, 
constricted just below lobes, the lobes white, spreading 
at anthesis, 4-5 mm long; stamens included; filaments 
fused to tube in basal two-thirds, pubescent near their 
point of fusion, turned inward below anthers; style 
slightly longer than stamens; stigma capitate, held just 
above anthers; nectary inconspicuous at base of ovary. 
Berries ellipsoid, 6-10 mm long, green becoming whitish 
then light violet and finally dark violet when mature; 
mesocarp thin, fleshy, white; seeds 1 or 2, minutely papil- 
late. Croat 14568. 

Occasional, in the forest. Flowering from November to 
June, mostly in the dry season, from February to April. 
The fruits mature in the early rainy season, from May to 
August. 

Guatemala to Venezuela. In Panama, known from 
tropical moist forest in the Canal Zone, Bocas del Toro, 
Los Santos, and Darien, from premontane wet forest 
in Colon and Chiriqui, from tropical wet forest in Colon, 
and from lower montane wet forest in Chiriqui. 

See Fig. 480. 

KEY  TO  THE  SPECIES   OF  CESTRUM 

Mature leaves pubescent beneath C. latifolium Lam. 
Mature leaves glabrous beneath: 

Largest leaves more than 15 cm long, gradually tapered to a usually acute base, often broadest 
above middle C. megalophyllum Dun. 

Largest leaves less than 15 cm long, not gradually tapered to base, broadest at or below middle: 
Filaments conspicuously dentate near base; leaf blades usually acute at base ....  C. nocturnum L. 
Filaments not dentate at base; leaf blades usually obtuse to rounded at base  
  C. racemosum R. & P. 



Cestrum nocturnum L., Sp. PI. 191. 1753 
Dama de noche 

Shrub or small tree, to 5 m tall. Leaves alternate; petioles 
ca 1 cm long; blades ovate, acute to acuminate, obtuse to 
rounded at base, to 11 cm long, to 5.5 cm wide, minutely 
puberulent when young, glabrous in age. Panicles axil- 
lary or terminal, congested; peduncles with scattered leaf- 
like bracts; pedicels to 4 mm long, with minute bracteoles; 
flowers 5-parted; calyx campanulate, puberulent, 2 mm 
long; corolla greenish to yellowish-white, 14-17 mm 
long, glabrous outside; stamens equal; filaments ca 3 mm 
long, dentate near point of insertion; stigma slightly 
exserted. Berries ellipsoid, to 10 mm long, black at ma- 
turity; seeds not studied. Bangham 429. 

Collected once on the shore. Seasonal behavior uncer- 
tain. According to our records, flowers mostly in the dry 
season, but also in August. 

Native to the Antilles, but cultivated and escaped in 
many other places in tropical America. In Panama, known 
from tropical moist forest in the Canal Zone and Bocas 
del Toro and from tropical wet forest in Colon and 
Chiriqui. 

Cestrum racemosum R. & P., Fl. Peruv. 2:29, pi. 
154. 1799 
C. panamense Standl.; C. racemosum R. & P. var. panamense 
(Standl.) Franc. 
Yedi 

Tree, to 12 m tall. Leaves alternate; petioles ca 1-2 cm 
long, glabrate; blades lanceolate-elliptic, long-acuminate, 
mostly obtuse to rounded at base, 7-15 cm long, 2.5-5 
cm wide, ± glabrous. Cymes branched, axillary or ter- 
minal, 3-9 cm long, the branches crisp-villous; flowers 
5-parted; calyx 2.3-3.3 mm long, the lobes acute, ciliate; 
corolla to 15 mm long, slender, cream or greenish-white, 
the lobes villous inside; stamens included; filaments fused 
to tube most of their length; style flat on end, held slightly 
above anthers; nectaries golden-yellow. Berries obovoid 
or ellipsoid, ca 6 mm long, black, with thickened pedicels 
ca 2 mm long; seeds usually 3, wedge-shaped (like orange 
segments), densely papillate, ca 4 mm long, embedded in 
a juicy white matrix, very bitter before maturity, sweet 
at maturity. Croat 8899. 

Uncommon, known from the edge of the Laboratory 
Clearing. Flowering from December to May, mostly in 
the late dry season and the early rainy season (April to 
May), rarely as late as September. Frequently flowering 
more than once per season. The fruits mature mostly 
from February to December. 

Belize to Brazil. In Panama, known from tropical moist 
forest in the Canal Zone, Bocas del Toro, Panama, and 
Darien, from premontane wet forest in Chiriqui and 
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Code, and from tropical wet forest in Colon and Code. 
Reported from premontane rain forest in Costa Rica 
(Holdridgeetal., 1971). 

CYPHOMANDRA Mart, ex Sendt. 

Cyphomandra allophylla (Miers) Hemsl., Biol. Centr.- 
Amer. Bot. 2:417. 1882 
Solarium allophyttum (Miers) Standl. 
Hierba de gallinazo, Hierba gallota 

Erect herb, to 1 m tall, glabrate. Leaves 2 or 3 suboppo- 
site at a node (often with 1 leaf lobed and the other 2 
entire), dimorphic; petioles 1.5-5 cm long, narrowly 
winged; blades broadly ovate, acuminate, rounded at 
base, entire or 3-5-lobed, the entire blades 5-6 cm long 
and 3-4 cm wide, the lobed blades 9-11 cm long and 
6-10 cm wide. Racemes short, at the dichotomies of 
stems; peduncles 1-2 cm long; pedicels ca 1 cm long, 
broadening at apex; flowers 1-6; calyx ca 2 mm long; 
corolla white or yellowish, 10-12 mm long, lobed about 
halfway; filaments ca 1 mm long, attached to dorsal sur- 
face of a membranous ring inserted near base of corolla 
tube; anthers lanceolate, ca 6 mm long, with 2 terminal 
pores; ovary elongate, conical; stigma punctiform. Berries 
ellipsoid, ca 2 cm long, white at maturity, sometimes 
striped with green when young; seeds yellow, flattened, 
ca 1.5 mm long. Aviles 105, Zetek 5040. 

Collected twice; not seen in recent years, but it could 
reoccur in clearings. Flowering and fruiting mostly in 
the rainy season, but probably to some extent through- 
out the year. 

Known only from the Pacific slope of Panama, from 
tropical moist forest in the Canal Zone, Panama, and 
Darien and from tropical dry forest in the Canal Zone. 

Cyphomandra hartwegii (Miers) Dun. in DC, Prodr. 
13(1):401. 1852 
C. heterophylla Donn. Sm., nomen nudum; C. costaricensis 
Donn. Sm.; C. mollicella Standl. 
Monca prieto 

Soft-wooded shrub or tree, to 5 m tall; most parts sparsely 
to densely puberulent. Leaves alternate or subtended by 
a smaller leaf; petioles mostly 3-6(10) cm long; blades 
ovate, acuminate and often downturned at apex, un- 
equally obtuse to cordate at base, 6-25 (30) cm long, 
5-13 cm wide, the upper surface sparsely puberulent 
to glabrate, some of the trichomes usually glandular- 
tipped; juvenile leaves often deeply lobed, to 45 cm long 
and 25 cm wide. Cymes upper-axillary, indeterminate, 
to 50 cm or more long before flowers cease being pro- 
duced, pendent; flowers 5-parted, closely spaced on pe- 
duncle; pedicels to 3 cm long in flower, elongating and 

KEY  TO  THE   SPECIES   OF  CYPHOMANDRA 

Plants herbs to 1 m tall; leaves 2 or 3 per node, subopposite  C. allophylla (Miers) Hemsl. 
Plants shrubs or trees to 5 m tall; leaves alternate or opposite with 1 leaf of each pair much smaller 
 C. hartwegii (Miers) Dun. 
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Fig. 482. Markea ulei 

Fig. 483. Marfea wfe; 



thickening at apex in fruit; calyx ca 5 mm long, the lobes 
short, acute to obtuse; corolla green, 1.5-3.5 cm long, 
the lobes long-tapered, free to calyx; filaments thick, 
short, fused to corolla tube; anthers to 10 mm long, papil- 
late, the connective swollen, purple, the pores terminal; 
stigma held just above anthers in bud, elongating after 
anthesis. Berries globose to ellipsoid, 3-5 cm long, green 
with lighter stripes, yellow at maturity; seeds numerous, 
disk-shaped, reniform to round, to 6 mm long. Croat 
9016. 

Uncommon, appearing in tree-fall areas of the forest 
and at the edges of clearings. The plant flowers unceas- 
ingly for long periods, with individual plants flowering 
for as much as a year or more. 

Visited by male Eulaema bombiformis bees {fide label 
on Dressier 3070). 

Honduras to Brazil and Bolivia. In Panama, known 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, and Panama, from premontane wet forest in Chiri- 
qui and Panama, from tropical wet forest in Colon, 
and from premontane rain forest in Colon, Code, and 
Panama. 

See Fig. 481. 

LYCIANTHES (Dun.) Hassl. 

Lycianthes maxonii Standl., J. Wash. Acad. Sci. 
17:14. 1927 
L. maxonii Standl. var. appendiculata Standl. 

Slender shrub, to 1.5 m tall; younger stems and petioles 
puberulent; nodes somewhat swollen. Leaves alternate; 
petioles to 5 mm long; blades mostly oblong-obovate, 
acuminate, cuneate to obtuse at base, 7-15 cm long, 2-5 
cm wide, glabrous, entire, minutely undulate; major veins 
few, arcuate-ascending. Fascicles very short, axillary, 
usually with only 1-3 (6) flowers or fruits at any time; 
pedicels 1-2.5 cm long in flower, to ca 3.5 cm long in 
fruit; flowers 5-parted; calyx truncate, with 5 short, wart- 
like protuberances below rim; corolla violet, 5-10 mm 
long, divided to near base, the lobes spreading at anthesis; 
stamens yellow, shorter than corolla, held together at 
apex in a ring; filaments united to tube in basal half, very 
short; anthers 4 mm long, with 2 terminal pores; ovary 
ovoid, glabrous; style straight, held well above anthers, 
nearly equaling length of corolla. Berries globose to 
obovoid, to 1.2 cm long, orange becoming red at matur- 
ity; seeds ca 4 mm long, longer than broad. Croat 6307. 

Frequent, especially in the old forest. Flowers from 
March to December, mostly from April to September. 
The fruits develop within about a month, maturing from 
April to January, mostly from July to October. Plants 
usually have flowers and fruits simultaneously. 
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Usually growing about a meter tall, but becoming 
nearly twice as tall in areas of the older forest. 

Nicaragua to Panama. In Panama, known from tropical 
moist forest in the Canal Zone, Panama, and Darien, 
from premontane wet forest in Panama, from tropical 
wet forest in Colon, from lower montane wet forest in 
Chiriqui, and from premontane rain forest in Panama 
(summit of Cerro Jefe). 

Lycianthes synanthera (Sendt.) Bitter, Abh. Naturwiss. 
Vereine Bremen 23 (2):499-500. 1919 

Shrub or tree, usually hemiepiphytic, ca 2 (10) m tall, 
± glabrous except for tufted axils on lower leaf surfaces. 
Leaves alternate or subopposite with the pairs unequal; 
petioles 5-30 mm long; blades ± elliptic, acuminate, 
acute to obtuse at base, 5-20 cm long, 3-8.5 cm wide. 
Flowers solitary or in fascicles of few flowers; pedicels 
ca 1.5 mm long; calyx cyathiform, nearly truncate, 2-3 
mm long, becoming woody and 5-6 mm long in fruit; 
corolla 5-lobed to near base, ca 1 cm long, purplish; 
stamens 5, ± equal; anthers 6-7 m long, yellow, united 
into an ellipsoid column ca 3 mm diam; style exserted. 
Berries globose, ca 7 mm diam, fleshy; seeds discoid and 
margined, ca 1.5 mm long, foveate, yellow. Croat 11899. 

Rare, known only from the area east of Wheeler Trail 
1600. Flowers from May to September. The fruits mature 
from June to October. 

Mexico to Panama. In Panama, known from tropical 
moist forest in the Canal Zone, Bocas del Toro, Colon, 
Veraguas, and Panama, from premontane wet forest in 
Chiriqui, from tropical wet forest in Code and Panama, 
and from premontane rain forest in Code. 

MARKEA L. C. Rich. 

Markea ulei (Damm.) Cuatr., Feddes Repert. 
61:78. 1958 
M. panamensis Standl. 

Hemiepiphytic shrub, often associated with ant nests; 
smaller stems fleshy, sometimes arising from a large, 
swollen, tuberous stem perched in the crotch of a tree, 
with only a slender root trailing to the ground; stems 
and leaves glabrous. Leaves alternate or subopposite 
with the pairs equal or unequal; petioles less than 1 cm 
long; blades obovate to broadly elliptic, acuminate, acute 
to rounded at base, 6-20 cm long, 3-8.5 cm wide, coria- 
ceous. Panicles short, axillary, cymose; peduncles stout, to 
ca 7 cm long; pedicels 10-14 mm long; flowers 5-parted, 
ca 1.3 cm long; calyx deeply divided, the lobes oblong- 
ovate, curved inward, to ca 7 mm long, persisting in fruit; 
corolla campanulate, to 14 mm long, greenish-yellow, 
densely pubescent outside with very short glandular 

KEY  TO  THE   SPECIES   OF   LYCIANTHES 

Plants hemiepiphytic; corolla more than 1 cm long 
Plants terrestrial; corolla less than 1 cm long  

L. synanthera (Sendt.) Bitter 
 L. maxonii Standl. 
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trichomes, some tinged with purple, the lobes broadly 
rounded, imbricate, 3-4 mm long; stamens included; 
filaments fused to tube two-thirds their length; anthers 
yellow, ca 4 mm long, with longitudinal dehiscence from 
apex, the connective purplish; ovary yellow; style in- 
cluded, nearly equaling lobes, club-shaped at apex. Ber- 
ries ovoid, glabrous, smooth, yellow becoming white and 
fleshy at maturity, 1-1.5 cm long; seeds light brown, ca 
2.7 mm long, curved, thicker at one end. Croat 8911. 

Occasional, occurring from within a few feet above 
the ground to more than 30 m high. Flowers and fruits 
throughout the year. Flowering may be heaviest during 
the middle of the dry season. The fruits probably develop 
in about a month. 

Central Panama to Peru. In Panama, known from 
tropical moist forest in the Canal Zone, Panama, and 
Darien and from tropical wet and premontane rain for- 
ests in Colon. 

See Figs. 482 and 483. 

PHYSALIS L. 

Physalis angulata L., Sp. PI. 183. 1753 

Herb, generally 25-100 cm tall, glabrous or sparsely 
and inconspicuously pubescent with antrorse appressed 
trichomes on stems, leaves, pedicels, calyces, and espe- 
cially major veins of lower leaf surfaces. Leaves alternate; 
petioles mostly 1-8 cm long; blades ± ovate to ovate- 
lanceolate, acute to acuminate, acute to rounded at base, 
mostly 3-14 cm long, 1.5-10 cm wide, sparsely and ir- 
regularly toothed to entire. Flowers 5-parted, solitary in 
leaf axils; pedicels slender, 6-12 mm long (longer in 
fruit); flowering calyx 4-7 mm long, divided to near 
middle, the lobes sharply acute; corolla pale yellow to 
white, ± campanulate, 6-12 mm long, not dark-dotted 
inside; anthers blue, (1)2-2.5 mm long, considerably 
shorter than filaments; ovary ovoid, ca 1 mm long; style 
3 mm long. Fruiting calyces inflated, ovoid, 2-3.5 cm 
long and ca 2 cm wide, 10-angled or ribbed, greenish, 
glabrous to inconspicuously pubescent (especially on 
lobes); berries globose, ca 1 cm diam, yellow; seeds nu- 
merous, disk-shaped, ca 1 mm long. Ebinger 594. 

Rare, occurring in clearings. Flowering and fruiting 
throughout the year. 

The only collection known from the island is a mixed 
collection by Ebinger (594), which also contains a speci- 
men of P. pubescens. The species is similar to P. pubescens, 
but distinguished by being glabrate or sparsely short- 
pubescent, by its smooth fruit, and by the lack of a dark 
eye in the corolla. 

Manitoba to southern Argentina; much of the Old 

World. In Panama, known from tropical moist forest 
in the Canal Zone, Bocas del Toro, Herrera, Panama, 
and Darien, from tropical dry forest in Panama (Taboga 
Island), and from tropical wet forest in Colon. 

Physalis pubescens L., Sp. PL 183. 1753 

Herb, less than 1 m tall, generally densely pubescent on 
stems, leaves, pedicels, and calyces with long multicellu- 
lar trichomes. Leaves alternate; petioles mostly 1-7 cm 
long; blades ovate, acute to acuminate, acute to subcor- 
date and often unequal at base, mostly 2.5-9 cm long, 
1.5-6 cm wide, entire or lobed to bluntly toothed. Flow- 
ers 5-parted, solitary in leaf axils; pedicels slender, mostly 
3-6 mm long, to ca 1 cm long in fruit; flowering calyx 
4-10 mm long, divided to middle or beyond, the lobes 
sharply acute; corolla campanulate, pale yellow, to 1 cm 
long, with a brown to black or purple spot at base inside 
and pubescence below the spots; anthers blue, 2-3 mm 
long, about as long as filaments; ovary ovoid, ca 1.5 mm 
long; style 4 mm long; stigma capitate. Fruiting calyces 
inflated, ovoid, to 3 cm long and 2 cm wide, sharply 
5-angled with 10 ribs, greenish; berries globose, 1-1.8 
cm diam, yellow; seeds numerous, disk-shaped, reticulate, 
ca 1 mm wide. Shattuck 45. 

Uncommon, occurring in clearings. Flowering and 
fruiting throughout the year. Individual plants flower 
over a long period and most have both flowers and fruits 
present. 

The fruits may be dispersed by animals or wind—the 
inflated calyx enables the wind to carry them for short 
distances. 

Northeastern United States to Chile and Argentina; 
warmer regions of the Old World. In Panama, ecologi- 
cally variable; known from tropical moist forest in the 
Canal Zone, Bocas del Toro, Panama, and Darien, from 
tropical dry and premontane moist forests in Code, from 
premontane wet forest in Panama, and from tropical wet 
forest in Los Santos. 

SOLANUM L. 

Solanum antillarum O. E. Schulz in Urban, Symb. 
Ant. 6:164-66. 1909-10 
5. parcebarbatum Bitter 
Hoja hedionda 

Small, almost glabrous tree, 1.5-3 m tall. Leaves oppo- 
site in unequal pairs or alternate; petioles obscure or 
to 1.5 cm long; blades elliptic, gradually acuminate, 
attenuate and decurrent at base, 3.5-15 cm long, 2-7.5 
cm wide, the axils of the lower surface with crisp-villous 
trichomes. Cymes short, axillary; flowers white, 5-parted, 

KEY  TO  THE   SPECIES   OF  PHYSALIS 

Most parts conspicuously pubescent, the trichomes usually crisp, multicellular; fruits sharply 
5-angulate; corolla usually with a dark "eye" at base P. pubescens L. 

Most parts glabrate or shortly and inconspicuously pubescent, the trichomes not multicellular; 
fruits not sharply angulate; corolla lacking dark spots P. angulata L. 
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KEY   TO   THE   SPECIES   OF   SOLANUM 

Plants usually armed with prickles (usually only on trunk in 5. hayesii); anthers elongate, attenuate 
at apex: 

Calyx with 5 minute, marginal teeth 5. subinerme Jacq. 
Calyx deeply 5-lobed: 

Leaves subsessile, the petioles less than 7 mm long   5. jamaicense P. Mill. 
Leaves petiolate, the petioles usually more than 1 cm long: 

Calyx armed; plants scandent  5. lanciifolium Jacq. 
Calyx usually unarmed; plants erect: 

Stems unarmed; leaves glabrate above S. hayesii Fern. 
Stems prickly; leaves densely stalked-stellate above ...  5. ochraceo-ferrugineum (Dun.) Fern. 

Plants unarmed; anthers elliptic or cylindrical, obtuse at apex (except in 5. hayesii): 
Leaves glabrous or bearing simple trichomes: 

Vein axils tufted below 5. antillarum O. E. Schulz 
Vein axils not tufted below  S. arboreum Dun. 

Leaves bearing stellate or branched trichomes: 
Most leaf blades more than 8 cm wide, the upper surface nearly glabrous, the lower surface 

densely and softly stellate-pubescent; plants stout trees usually more than 6 m tall  
 S. hayesii Fern. 

Most leaf blades less than 8 cm wide, the pubescence various but seldom as above; plants 
shrubs or small trees usually less than 3 m tall (S. rugosum rarely to 5 m): 

Flowers in lateral corymbs of many flowers; leaves obtuse or rounded at base, minutely 
and densely white-tomentose below 5. argenteum Poir. 

Flowers in large terminal cymes; leaves acute to attenuate at base: 
Leaves mostly narrowly oblong-elliptic and less than 5 cm wide; trichomes on lower 

blade surface stalked; calyx lobed halfway to base 5. asperum L. C. Rich. 
Leaves mostly elliptic or ovate and more than 5 cm wide; trichomes on lower blade sur- 

face stalked or sessile; calyx variously lobed: 
Trichomes on stems and inflorescences mostly long-stalked; calyx lobed much more 

than halfway to base  5. umbellatum P. Mill. 
Trichomes on stems and inflorescences mostly sessile; calyx lobed halfway to base ... 
 S. rugosum Dun. 

pedicellate; peduncles, pedicels, and calyces enlarged in 
fruit; calyx with 5 short thick lobes; corolla white, 8-9 
mm broad at anthesis, deeply lobed, the lobes acute with 
a median rib; stamens nearly sessile, to 2 mm long; an- 
thers yellow, rounded on dorsal side, the 2 terminal pores 
directed inward; style to twice as long as stamens. Berries 
globose, ca 1 cm diam, purple to brownish at maturity; 
seeds disk-shaped, ca 2.5 mm diam. Aviles 72, D'Arcy 
3988, Woodworth & Vestal 555. 

Occasional, occurring at the edge of the forest along 
the margin of the lake. Flowering and fruiting to some 
extent all year but mostly in the dry season and early 
rainy season. 

Recognized by its nearly glabrous leaves with tufted 
axils below. 

Mexico to Venezuela; the Antilles. In Panama, known 
from tropical moist forest in the Canal Zone, Veraguas, 
and Panama, from premontane wet forest in Chiriqui 
and Code, from tropical wet forest in Code, and from 
premontane rain forest in Code. 

Solanum arboreum H. & B. ex Dun., Sol. Syn. 
20. 1816 
S. kenoyeri Standl. 

Shrub, 1-2.5(8) m tall, unarmed and ± glabrous. Leaves 
alternate or subopposite in unequal pairs; petioles less 
than 1 cm long; blades ± elliptic, long-acuminate, cune- 
ate at base, the larger leaves 20-30 cm long, 8-12 cm 

wide, the smaller leaves ca 4 cm long and 3 cm wide. 
Cymes very short, congested, axillary; pedicels to 1 cm 
long (lenticellate and to 13 mm long in fruit); flowers 
5-parted; calyx usually less than half as long as corolla, 
lobed to middle or beyond, the lobes ovate, acute; corolla 
white, to 4 (8) mm long, lobed to near base, the lobes 
ovate, acute, ribbed medially; stamens to 3.5 mm long, 
orange; anthers nearly sessile, to 3 mm long, the terminal 
pores directed inward; style elongating to ca 7 mm long, 
at first erect, becoming directed to one side. Berries ± 
globose, ca 1 cm diam; seeds many, more or less ellip- 
soid, ca 3 mm long, 2 mm wide, black. Croat 11151. 

Rare, in the forest. Flowers and fruits throughout the 
year, but the flowering is heaviest in April and May and 
again in August. Most fruits mature in June and July 
and later in October. Flowering plants frequently bear 
mature fruits. 

Mexico to Peru. In Panama, known from tropical moist 
forest in the Canal Zone, Bocas del Toro, San Bias, Los 
Santos, Panama, and Darien. 

See Fig. 484. 

Solanum argenteum Poir. in Lam., Encycl. Meth. 
Bot, Suppl. 3:755. 1814 
5. lepidotum Dun.; 5. salviifolium Standl. non Lam. 

Slender shrub, to 2.5(7) m tall; stems (at least when 
young), inflorescences, and lower leaf surfaces densely 
pubescent, the trichomes sessile, short-stalked, white, 



Fig. 486. Solatium jamaicense 



stellate. Leaves usually alternate, sometimes subtended 
by a much smaller subopposite leaf; petioles ca 0.5 (1) cm 
long; blades narrowly ovate, acuminate, rounded and 
often subequal at base, 7-14(20) cm long, 3-7 cm wide, 
dark green above, white and sparsely stellate-pubescent 
below (more densely so on midrib). Corymbs upper- 
axillary, bearing many flowers; flowers 5-parted; calyx 
weakly lobed, enlarged in fruit, glabrous inside, the lobes 
obtuse; corolla white, 5-7 cm long, divided ca three- 
fourths of the way to base, the tube glabrous; style some- 
what shorter than lobes, sparsely stellate-pubescent at 
base; stamens oblong; filaments short; anthers ca 2 mm 
long, their terminal pores directed inward. Berries glo- 
bose, 6-8 mm diam, black, glabrate. Foster 1711. 

Rare, collected north of Zetek Trail 400 in the old 
forest and once along the shore (Wetmore & Abbe 200). 
Seasonal behavior uncertain. Apparently flowers and 
fruits twice per year, once in the dry season (January to 
April) and once in the rainy season (July and August). 

Mexico to Brazil. In Panama, known from tropical 
moist forest in the Canal Zone, Bocas del Toro, and 
Darien, from premontane wet forest in Panama, from 
tropical wet forest in Code and Panama, from premon- 
tane rain forest in Panama (summit of Cerro Jefe), and 
from lower montane wet forest in Chiriqui. 

Solatium asperum L. C. Rich., Actes Soc. Hist. Nat. 
Paris 1:107. 1792 

Shrub or small tree, to 3.5(7) m tall; pubescence brown, 
stellate, dense except on upper leaf surfaces. Leaves 
alternate; petioles less than 1 cm long; blades narrowly 
oblong-elliptic, acuminate, attenuate at base and decur- 
rent on petiole, 8-21 cm long, 1.5-6 cm wide. Inflores- 
cences pseudoterminal, congested, the branches terminat- 
ing in cymes of many flowers; flowers 5-parted, 10-15 
mm wide, densely stellate-tomentose; calyx lobed to 
about middle, the lobes acute, enlarging and persisting 
in fruit; corolla white, lobed more than midway or to 
near base, ca 8 mm long, ± glabrous inside; stamens 
less than 5 mm long; filaments stout, fused at base to 
corolla; anthers oblong, blunt, with 2 apical pores and 
longitudinal slits; ovary at first conspicuously pubescent; 
style stellate-tomentose, emerging from bud well above 
anthers, ca 5 mm long. Berries globose, ca 1 cm diam, 
sparsely puberulent; seeds numerous, ovoid, flattened, 
ca 1.5 mm long. Croat 12839. 

Uncommon, occurring in disturbed areas. Flowering 
mostly throughout the rainy season, with the fruits devel- 
oping rather soon and persisting into the dry season. 

Easily confused with 5. umbellatum, which tends to 
have slightly wider leaf blades (to 8 cm) and a more 
deeply lobed calyx (one-half to three-fourths of the way 
to base). 

Belize to Brazil. In Panama, known from tropical moist 
forest in the Canal Zone and Panama, from premontane 
wet forest in the Canal Zone, Colon, and Panama, from 
tropical wet forest in Colon, and from premontane rain 
forest in Code, Panama, and Darien. 

124. SOLANACEAE/SOLANUM     747 

Solanum hayesii Fern., Proc. Amer. Acad. Arts 
35:560.1900 

Shrub or tree, to 12 m tall; trunk usually armed with 
prickles; bark smooth; wood soft; stems densely matted 
with sessile stellate trichomes, usually unarmed except 
on juveniles. Leaves alternate; petioles 1.5-4.5(6) cm 
long; blades ovate, abruptly acuminate, obtuse to rounded 
and inequilateral at base, 11-29 cm long, 6-17 cm wide, 
shiny and glabrous to sparsely stellate-pubescent above 
(especially on younger leaves), very densely pubescent 
below with stalked stellate trichomes; juvenile plants 
with the petioles armed, the leaves lobed, to 42 cm long 
and 30 cm wide. Inflorescences of usually once-branched, 
indeterminate racemes on stems below upper leaves, 
to 6 cm long (longer in fruit); flowers 5-parted, white, 
densely stellate-tomentose, to 2 cm wide; calyx 3-4 mm 
long, the lobes ± truncate and mucronate at apex; corolla 
deeply lobed, ca 1 cm long; stamens yellow; filaments 
thick, fused to tube; anthers 3-4.5 mm long, with both 
terminal pores and longitudinal slits; pollen shed while 
style short; style thick, to 2 mm long, elongating to 7 
mm. Berries globose, to 13 mm diam, yellow at maturity; 
seeds many, ± ovoid, ca 3 mm long. Croat 7706. 

Frequent in the forest; rare along the shore. Flowers 
throughout much of the year; known to flower from Sep- 
tember to May, mostly from November to May. The 
fruits apparently require several months to mature, but 
mature fruits may be found on trees that are still flower- 
ing during the dry season. 

Trees in the species bear flowers all of one type, either 
short-styled or long-styled. The short styles are 2 mm 
long, held well beneath the anthers. The long styles 
first equal the height of the anthers, then lengthen to 7 
mm, well above the anthers. Pollen is ready to shed at 
anthesis, and the stigma is apparently receptive at the 
same time. 

Nicaragua to Peru. In Panama, known from tropical 
moist forest in the Canal Zone and Bocas del Toro, from 
premontane wet forest in Colon, Code, and Panama, 
from tropical wet forest in Colon and Code, and from 
premontane rain forest in Panama. 

See Fig. 485. 

Solanum jamaicense P. Mill., Gard. Diet. ed. 8. 1768 
Friega plata 

Shrub, to 2(3) m tall, densely stellate-pubescent on all 
exposed parts, the trichomes chiefly stalked; stems and 
lower midribs armed. Leaves alternate or subopposite in 
unequal pairs, sessile or nearly so; blades irregular, ± 
rhomboid, acute at apex, cuneate to attenuate at base, 
the larger leaves 12-21 cm long, 7-15 cm wide, often 
3-5-lobed, the smaller leaves 4-11 cm long, 2-6 cm wide, 
usually rhomboid. Racemes short, congested, axillary, 
subumbellate; pedicels to ca 2 cm long; flowers 5-parted; 
calyx divided to near base, the lobes narrowly triangular, 
to 5 mm long, densely pubescent with long stalked tri- 
chomes; corolla white, 6-9 (11) mm long, lobed to near 
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base, the lobes narrowly triangular, ± glabrous inside; 
stamens ca 4.7 mm long; filaments less than 1 mm long; 
anthers elongate, attenuate at apex; style 6-7 mm long; 
ovary and style sparsely pubescent. Berries globose, ca 
6 mm diam, orange to red at maturity; seeds oblong, 
orange, flattened, 1.5-2 mm long. Croat 11987. 

Common in Rear #8 Lighthouse Clearing. Flowering 
from June to October, especially in July. The fruits 
mature from August to December, a good many of them 
in October. 

Florida to Panama and parts of South America; the 
Antilles. In Panama, ecologically variable; known from 
tropical moist forest in the Canal Zone, San Bias, Vera- 
guas, Herrera, Panama, and Darien, from premontane 
moist forest in the Canal Zone, from premontane wet 
forest in Panama, from tropical wet forest in Colon and 
Panama, and from premontane rain forest in Panama. 

See Fig. 486. 

Solarium lanciifolium Jacq., Coll. 2:286. 1788 
S. scabrum Vahl non P. Mill.; S. donnell-smithii Coult. 
Arano gato 

Vine or liana, often growing into canopy; stems, petioles, 
and veins of leaves below armed with recurved spines and 
stellate-tipped bristles. Leaves alternate or subopposite 
in slightly unequal pairs; petioles to 4 cm long, stellate- 
pubescent; blades elliptic, acuminate, acute to rounded 
at base, 9-25 cm long, 4-8 cm wide, entire to pinnately 
lobed, the pubescence of both surfaces sparse, short- 
stalked, sessile, stellate; juveniles with the leaves to 13 
cm broad. Racemes axillary, to 7 cm long; peduncles, 
pedicels, and calyces stellate-pubescent; pedicels to ca 
12 mm long; flowers 5-parted; calyx 1-2 mm long, spiny, 
the lobes abruptly pointed, broadly spreading to recurved, 
bearing both stellate trichomes and larger simple spines, 
± warty in fruit; corolla lobes lanceolate, violet (owing 
to dense violet trichomes) and densely stellate-tomentose 
outside, white and ± glabrous inside, ca 15 mm long 
and 3 mm wide, spreading, the tips curved up and in; 
anthers yellow, ± sessile, to 13 mm long, tapered to 
apex, with terminal pores; style about half as long as 
anthers in bud, longer than anthers at anthesis. Berries 
globose, 1.3-3 cm diam at maturity, sparsely stellate- 
pubescent to glabrate, orange or red; seeds yellow, flat- 
tened, ca 2.5 mm long. Croat 14914. 

Seedlings common in the forest; adult plants, usually 
climbing into the lower parts of the canopy, occasional. 
Flowers and fruits throughout the year, but the flowers 
are especially abundant in April. 

Mexico to Brazil; West Indies. In Panama, widespread 
and ecologically variable; known from tropical moist 
forest in all areas, from premontane dry forest in Los 
Santos, from tropical dry forest in Los Santos, Code, and 
Panama, from premontane moist forest in Los Santos, 
from premontane wet forest in Colon and Chiriqui, from 
tropical wet forest in Colon and Code, from premontane 
rain forest in Code, and from lower montane rain forest 
in Chiriqui. 

Solarium ochraceo-ferrugineum (Dun.) Fern., Proc. 
Amer. Acad. Arts 35:560. 1900 
5. isthmicum Bitter 

Shrub or small tree, to 3.5 m tall, densely stellate- 
pubescent; stems armed with sharp recurved prickles. 
Leaves alternate or subopposite with the pairs unequal; 
petioles 1-6 cm long; blades broadly ovate, acuminate, 
obtuse to truncate and often unequal at base, 9-20 cm 
long, 5-14 cm wide, subentire to shallowly lobed. Ra- 
cemes branched, axillary; pedicels 1-1.8 cm long; flowers 
5-parted, to 3 cm broad; calyx to 1 cm long, lobed to 
about middle, the lobes acuminate; corolla white, lobed 
to beyond middle, 3-5 cm diam and spreading at anthe- 
sis, stellate outside, glabrous inside; stamens ca 1 cm 
long; filaments short; anthers yellow with terminal pores; 
style somewhat longer than anthers. Berries globose to 
ovoid, 1-1.5 cm long, yellow at maturity; seeds yellow, 
compressed, ca 2.5 mm long. Wetmore & Abbe 176, 
Woodworth & Vestal 625. 

Rare in clearings; probably more abundant when 
the vegetation was younger. Flowering to some extent 
throughout the year, but especially at the beginning of 
the rainy season in May. Plants apparently may flower 
more than once per year, because mature fruits have 
been found on flowering plants and the fruits no doubt 
require less than a year to mature. 

Mexico to South America. In Panama, widespread and 
ecologically variable; known from tropical moist forest 
in all areas, from premontane dry forest in Code, from 
tropical dry forest in Code, from premontane moist 
forest in Los Santos, from premontane wet forest in 
Chiriqui, from tropical wet forest in Panama, and from 
lower montane rain forest in Chiriqui. 

Solarium rugosum Dun. in DC, Prodr. 13(1):108. 1852 

Shrub or small tree, to 5 m tall; stems bearing dense, ses- 
sile, stellate trichomes. Leaves alternate or subopposite 
in unequal pairs; petioles 5-30 mm long; blades broadly 
lanceolate to elliptic, acuminate, acute to attenuate at 
base, 8-25 cm long, 2.5-7 cm wide, stellate-pubescent 
above and below. Cymes dense, long-stalked; peduncles 
to 20 cm long, branched near apex, stellate-pubescent; 
pedicels 2-9 mm long; flowers 5-parted; calyx 3-5 mm 
long; corolla white, ca 1.5 cm broad; stamens ca 3 mm 
long; ovary broadly ovoid, ca 1.5 mm long; style 3 mm 
long. Berries ca 1 cm wide, glabrate, yellow at maturity; 
seeds ca 2 mm long. Aviles 64, Shattuck 475. 

Several collections exist from previous years, but the 
plant has not been seen recently on the island. Flowering 
and fruiting all year, with the flowers especially abundant 
in the first half of the rainy season. 

Belize to Peru and Brazil; the Antilles. In Panama, 
growing most abundantly in higher and wetter areas; 
known from tropical moist forest in the Canal Zone, 
Bocas del Toro, Panama, and Darien, from premon- 
tane wet forest in Colon, Code, and Panama, from trop- 
ical wet forest in Colon and Code, and from premontane 
rain forest in Panama. 
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Solatium subinerme Jacq., Enum. Syst. PL Ins. Carib. 
15. 1760 

Shrub, to 1.5 (4) m tall, densely to moderately stellate- 
pubescent; stems armed with stout recurved spines. 
Leaves alternate or subopposite in unequal pairs; petioles 
to 2.5 cm long; blades broadly elliptic, short-acuminate, 
obtuse to rounded and unequal at base, 5.5-12.5(15) cm 
long, 3.5-7.5 cm wide. Racemes upper-axillary, un- 
branched; pedicels 6-15 mm long; flowers 5-parted; calyx 
2.3-3 mm long, with 5 narrow teeth; corolla violet, 1.5-2 
cm long, lobed nearly to base, glabrous to sparsely pubes- 
cent inside, spreading at anthesis; stamens ca 1-2 cm 
long; anthers to 1.5 cm long, yellow, attenuate at apex, 
with terminal pores; filaments very short; ovary and basal 
part of style stellate-pubescent; style 5-15 mm long, 
white with a green tip, exceeding anthers and curved to 
one side. Berries globose, 1-1.5 cm diam, red or orange; 
seeds many, brown, flattened, 3-3.5 mm long, 2.5-2.8 
mm wide, ca 1.5 mm thick, weakly alveolate. Croat 7479. 

Occasional, in Rear #8 Lighthouse Clearing. Common 
elsewhere in the Canal Zone. Flowering and fruiting 
nearly all year, but with fewer flowers during the late 
dry and early rainy seasons. 

Heterostylous forms may exist within the species 
(short-styled: Croat 7479, Tyson & Blum 2000; long- 
styled: Croat 7149, Zetek 5043). 

Mexico to South America; the Antilles. In Panama, 
known from tropical moist forest in the Canal Zone, San 
Bias, and Panama, from premontane moist forest in the 
Canal Zone, from premontane wet forest in the Canal 
Zone and Panama, from tropical wet forest in Panama, 
and from premontane rain forest in Code and Panama. 

Solanum umbellatum P. Mill, Gard. Diet. ed. 8, 
no. 27. 1768 

Shrub, to 7 m tall (usually less than 2.5 m), unarmed, 
densely stellate-pubescent, the trichomes of stems and 
inflorescences coarse and long-stalked. Leaves alternate 
or subopposite in unequal pairs; petioles to 2.5 cm long; 
blades narrowly elliptic, long-acuminate, cuneate and 
decurrent on petiole at base, 8-25 cm long, 2-8 cm wide. 
Inflorescences pseudoterminal, branched many times, 
the branches terminating in helicoid cymes of many 
flowers; pedicels 3-6 mm long; flowers 5-parted, 1—1.5 
cm wide, densely stellate-tomentose; calyx 2-5 mm long, 
lobed one-half to three-quarters its length, stipitate- 
glandular; corolla 1-1.5 cm long, white, lobed to about 
middle, ± glabrous inside; stamens ca 4 mm long; an- 
thers cylindrical, obtuse at apex, with terminal pores 
directed inward; ovary and style ± glabrous; style to ca 
5 mm long. Berries round, ca 1 cm diam, glabrous, yellow 
at maturity; seeds many, brown, irregularly ellipsoid to 
obovoid, ca 1.5 mm long, 1.2 mm wide, flattened, ca 0.5 
mm thick, the surface alveolate. Croat 5106. 

Rare, found at the edge of the Laboratory Clearing. 
Flowering mostly in the first half of the rainy season, 
with some flowering at the beginning of the dry season 
as well. The fruits develop quickly and may be found 
with flowers. 

Mexico to Colombia; Greater Antilles. In Panama, 

known from tropical moist forest in the Canal Zone, 
Bocas del Toro, Chiriqui, Veraguas, Los Santos, Herrera, 
Panama, and Darien, from tropical dry forest in Panama 
(Taboga Island), from premontane moist forest in the 
Canal Zone, from premontane wet forest in Chiriqui 
and Panama, from tropical wet forest in Colon and Code, 
from premontane rain forest in Chiriqui and Panama, 
and from lower montane rain forest in Chiriqui. 

See Fig. 487. 

WITHERINGIA L'Her. 

Witheringia solanacea L'Her., Sert. Angl. 33, 
pi. 1. 1788 
Capsicum macrophyllum (Dun.) Standl. 

Suffrutescent herb or shrub, to 3(4) m tall; stems, peti- 
oles, and midribs often purplish when young, nearly 
glabrous or sparsely pubescent with short, stiff, uncinate 
or appressed trichomes. Leaves alternate or subopposite 
in unequal pairs; petioles mostly 1-5 cm long, flat and 
marginally ridged above, the ridges extending along stem 
to next node; blades ovate to elliptic-oblong, acuminate, 
obtuse to subcordate and sometimes somewhat inequi- 
lateral at base, mostly 8-20 cm long, 3.5-11 cm wide, 
glabrous or sparsely scabrous and moderately shiny 
above, duller below, the trichomes sparse or restricted 
to veins. Fascicles dense, axillary; flowers minutely pu- 
bescent, greenish-yellow; calyx truncate, sparsely pubes- 
cent, to 2 mm long; corolla 4- or 5-lobed, 6-9 mm long, 
divided about halfway to base, the lobes spreading; sta- 
mens 4 or 5, broad, ca 5.3 mm long; filaments adnate to 
tube basally, densely villous in basal half; anthers acute 
at apex; ovary ovoid, glabrous, ca 1 mm long; style 4 mm 
long. Berries depressed-globose, ca 8 mm diam, orange- 
red; seeds many, ca 1.3 mm long, densely alveolate- 
ridged. Croat 12199. 

Occasional, in the Laboratory Clearing; rarely encoun- 
tered in the forest as a shrub. Flowering and fruiting 
all year, but especially during the rainy season. Often 
occurring with both flowers and mature fruits. 

Distinguished by the dense axillary clusters of 
greenish-yellow flowers and bright red fruits. 

Mexico to Brazil; the Antilles. In Panama, known from 
tropical moist forest in the Canal Zone, Bocas del Toro, 
San Bias, Chiriqui, Los Santos, Panama, and Darien, 
from premontane wet forest in Chiriqui, Code, and 
Panama, from tropical wet forest in Colon, Code, and 
Panama, from premontane rain forest in Chiriqui, Pa- 
nama, and Darien, and from lower montane wet forest 
in Chiriqui. 

See Figs. 488 and 489. 

125. SCROPHULARIACEAE 

Annual herbs, sometimes suffruticose, sometimes aquatic 
and succulent. Leaves opposite, obscurely petiolate; 
blades simple, entire to serrate, often glandular-punctate; 
venation pinnate and usually palmate at base, or strictly 
palmate; stipules lacking. Flowers bisexual, solitary in the 
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KEY  TO   THE   SPECIES   OF   SCROPHULARIACEAE 

Corolla rotate, actinomorphic, densely hirsute inside at base, the lobes equal, all spreading, much 
longer than the tube; plants often 30-60 cm or more tall  Scoparia dulcis L. 

Corolla tubular, zygomorphic (bilabiate), not densely hirsute inside at base, the lobes unequal, 
partly erect, partly spreading, shorter than the tube; plants usually reclining, rarely more than 
15 cm tall (except Stemodia verticillata, which is usually erect): 

Sepals free, markedly unequal: 
Stems densely villous (visible to naked eye); at least one sepal cordate at base  
   Bacopa salzmannii (Benth.) Edw. 

Stems glabrous; sepals not cordate at base Mecardonia procumbens (P. Mill.) Small 
Sepals fused at base, mostly equal or subequal, not cordate at base: 

Leaf blades conspicuously dark-punctate beneath; corolla more than 12 mm long; plants often 
erect and more than 30 cm tall  Stemodia verticillata (P. Mill.) Hassl. 

Leaf blades not punctate beneath; corolla less than 7 mm long; plants usually reclining or at 
least less than 15 cm tall: 

Flowers sessile; capsules more than 6 mm long, acute at apex and greatly exceeding sepals 
 Lindernia diffusa (L.) Wettst. 

Flowers long-pedicellate; capsules rounded or truncate at apex, shorter than or about as 
long as sepals Lindernia Crustacea (L.) F. W. Mull. 

leaf axils, sometimes in a terminal raceme, zygomorphic 
or actinomorphic {Scoparia); calyx 4- or 5-lobed, the 
lobes imbricate, ± equal or very unequal; corolla 4- or 
5-lobed, rotate and 4-lobed near the base {Scoparia) or 
bilabiate, the upper lip entire or 2-lobed, the lower lip 
usually spreading, 3-lobed; stamens 4, free or didyna- 
mous and fused to tube much of their length; anthers 
2-celled, introrse, dehiscing longitudinally; ovary supe- 
rior, 2-locular, 2-carpellate; placentation axile; ovules 
many, anatropous; style 1, apically dilated; stigma usually 
bilamellate. Fruits 2-valved septicidal capsules; seeds 
many, with fleshy endosperm. 

Scrophulariaceae are sometimes confused with the 
Solanaceae (124), Bignoniaceae (126), and Gesneriaceae 
(127). They are usually distinguished by being small 
herbs (on BCI) with small, usually zygomorphic, non- 
plicate corollas, bilocular ovaries, and small bivalved 
capsules. 

Flowers are insect pollinated. BCI species are typically 
scentless (Percival, 1965) and well adapted for pollination 
by small bees, except perhaps Scoparia dulcis, which is 
not zygomorphic. 

Seeds do not appear to be well adapted to wide dis- 
persal and are probably spilled locally. Most species 
grow in open, weedy areas. Elsewhere most Scrophulari- 
aceae are dispersed by browsing animals, which eat the 
seeds along with the vegetation and pass the seeds un- 
harmed (Ridley, 1930). 

About 220 genera and 3,000 species; cosmopolitan. 

BACOPA Aubl. 

Bacopa salzmannii (Benth.) Wettst. ex Edw., Bol. 
Commiss. Geogr. Estado Sao Paulo 13:176, 181. 1897 
B. violacea (Pennell) Standl. 

Small aquatic or terrestrial herb; stems simple or 
branched, thick, succulent, densely brownish-villous. 
Leaves sessile; blades rounded-ovate, rounded or very 
obtuse at apex, cordate and clasping at base, usually 8-15 

mm long, punctate, glabrous above, glabrous to villous 
on midrib below; veins several, palmate. Flowers soli- 
tary in axils; pedicels usually longer than leaves; calyx 
5-parted, the lobes imbricate, the posterior lobe larger, 
cordate, very obtuse, 4-5 mm long, long-ciliate, the 
lateral lobes linear-lanceolate; corolla bilabiate, blue or 
white, 8 mm long, the upper lip 2-lobed, the lower lip 
3-lobed; stamens 4, didynamous, included, held against 
upper lip. Capsules ± globose, bisulcate; seeds small, 
numerous. Shattuck s.n. (July 15,1934). 

Collected once by Shattuck; possibly still occurring 
along the shore, but probably not persisting at such low 
elevations. Seasonal behavior uncertain. Specimens have 
been collected mostly in the dry season and early rainy 
season with flowers and fruits. 

Southern Mexico to Brazil; from sea level to 1,500 m 
elevation. In Panama, known from tropical moist forest 
in the Canal Zone and Panama. 

LINDERNIA Allioni 

Lindernia Crustacea (L.) F. W. Mull., Syst. Census 
Austr. 1:97. 1882 
Torenia Crustacea (L.) Cham. & Schlecht. 

Weak, annual herb, creeping to ascending, 5-15 cm 
high, inconspicuously scaberulous; stems of older plants 
branched below many times, rooting at lower nodes, 
sometimes flushed with purple. Petioles to 4 mm long; 
blades variable in shape, ± ovate, obtuse to acute at 
apex, subcordate to rounded at base and decurrent to 
base of petiole, 12 mm long and 12 mm wide or smaller, 
crenate to serrate, ciliolate; veins pinnate. Flowers solitary 
in the axils, the terminal flowers often in an inflorescence 
of 3; pedicels to 12 mm; calyx ± bilabiate, 5-parted, 
3-4 mm long; corolla bilabiate, ± 5 mm long, violet to 
white, the lower lip spreading, 3-lobed; stamens 4, in 2 
pairs, held next to upper lip; filaments of one stamen pair 
longer; thecae divergent; staminodia knotty, arising from 
near the bottom of the free part of the filament; style to 
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25 mm long, persistent until later stages of fruit; stigmas 
2. Capsules ovoid, to 4 mm long, septicidally dehiscent; 
seeds numerous, tan, ca 0.3 mm long, the surface granu- 
lar. Croat 6579. 

A common plant of open areas of the Laboratory 
Clearing; no doubt in other clearings as well. Flowers and 
fruits from May to October. 

Throughout the tropics and subtropics. In Panama, 
known from tropical moist forest in the Canal Zone, 
San Bias, and Darien and from tropical wet forest in 
Colon. 

Lindernia diffusa (L.) Wettst. in Engler & Prantl, Nat. 
Pfl. 4(3b):79. 1891 

Weak, puberulent, annual herb, creeping to ascending, 
to ca 12 cm high; stems weakly branching on older plants, 
rooting at nodes, often flushed with purple. Petioles to 
3 mm long, much shorter in plants exposed to sun; blades 
ovate to orbicular, obtuse to acute at apex, obtuse to 
cuneate at base, to 2 cm long and 1.5 cm wide, crenate 
to dentate; veins pinnate. Flowers solitary in axils or 
clustered at ends of stems, sessile to subsessile; calyx 
5-parted, regular or bilabiate, the lobes slender, deeply 
toothed to about middle, keeled at base, scaberulous on 
keel and usually on margins; corolla ca 6 mm long, falling 
soon after anthesis, bilabiate, the upper lip straight, 
entire, the lower lip with 3 recurved lobes, blue-violet 
or with the 3 lower lobes white and the upper lobe blue- 
violet, the tube often yellow below the lower lip; stamens 
4, in 2 pairs, held next to upper lip; filaments fused to 
tube basally, the free part arched inward; anthers of a 
pair fused together forming a cross-shaped pattern, the 
filaments of the upper pair with a prominent staminodium 
arising from the base of the free parts; style 2.5 mm long, 
positioned beneath the upper lip, remaining on fruit 
until later stages; stigmas 2. Capsules narrowly ovoid, 
acute at apex, scaberulous, 6-8 mm long, 2-valved; seeds 
numerous, tan, ± ovoid, ca 0.6 mm long, the surface 
granular. Croat 11845. 

Locally abundant; known only from open areas of the 
Laboratory Clearing. Flowers and fruits throughout the 
rainy season. 

Throughout the tropics; possibly native to the Old 
World tropics. In Panama, known from tropical moist 
forest in the Canal Zone. 

MECARDONIAR. & P. 

Mecardonia procumbens (P. Mill.) Small, Fl. S.E. 
U.S. 1065, 1338. 1903 
Bacopa procumbens (P. Mill.) Greenm. 

Glabrous, ephemeral herb, creeping or ascending, some- 
times rooting at the lower nodes; branches mostly from 
the base, to 15 cm long, slender, flexuous; stems some- 
times strongly angled, sometimes glandular, the glands 
dark brown, multicellular, peltate; roots mostly short and 
fibrous. Petioles very short or indistinct; blades ovate, 
obtuse at apex, cuneate at base, mostly 10-15 mm long, 
8-10 mm wide, glandular-punctate on lower surface, 
the margins crenate in distal two-thirds of blade; major 

lateral veins usually 2 or 3 per side. Flowers solitary, 
seldom geminate, at first terminal, soon axillary, ca 8 
mm long; pedicels slender, ca 3 mm long in flower, longer 
in fruit, the bracts basal, 2-4 mm long, linear, mostly 
entire; sepals free, the outer 3 ovate, 7 mm long and 2-3 
mm wide, accrescent in fruit (becoming 9 mm long and 
5 mm wide), acute at apex, obtuse or rounded at base, 
mostly eglandular, the inner 2 linear, slightly shorter 
than the outer ones; corolla tubular, exserted, yellow with 
purple lines, 5-8 mm long, bilabiate, the lobes rounded, 
sometimes irregularly crenulate, the upper lip reflexed, 
emarginate, the lower lip 3-lobed, scarcely reflexed, the 
throat bearded below the upper lip with clavate, unicellu- 
lar trichomes; stamens 4, ca 3.5 mm long, held against 
one side of the tube beneath upper lip (a rudimentary 
staminodium sometimes present); filaments glabrous, 
inserted at unequal heights in the basal half of the tube, 
free ca 2 mm; thecae 2 per anther, oblong, held apart on 
expanded connectives, the connectives consisting of a 
discoid or ellipsoid expansion at the filament apex and 
one slender arm to each theca; ovary narrowly ovoid, 
longitudinally sulcate; style 1.5 mm long, slightly curved, 
apically flattened; stigma a linear crest on the style. Cap- 
sules narrowly ovoid, ca 4 mm long, the walls stramine- 
ous, dehiscent loculicidally and septicidally from the 
apex, enclosed in accrescent calyx, the placenta enlarged, 
linear, persistent on the withered capsule; seeds numer- 
ous, ovoid, 0.3 mm long, longitudinally ridged with a 
reddish-brown reticulum. White 149. 

The species is apparently rare and has not been col- 
lected since 1938, though it could easily be overlooked. 

Southern United States through Mexico and Central 
and South America to the West Indies and Argentina. 
In Panama, ecologically variable; known primarily from 
the drier parts of tropical moist forest in the Canal Zone, 
San Bias, Chiriqui, Los Santos, Herrera, Panama, and 
Darien, but also from premontane dry forest and tropical 
dry forest in Los Santos, from premontane moist forest 
in the Canal Zone and Panama, and from premontane 
wet forest in Chiriqui and Code. 

SCOPARIA L. 

Scoparia dulcis L., Sp. PI. 116. 1753 
Escoba dulce, Escobilla amarga, Sweet broom 

Herb, very small or to 1 m tall, branched, essentially 
glabrous; stems 6-ribbed. Petioles obscure; blades oblan- 
ceolate, acute at apex, narrowly tapered to base, to 3.5 cm 
long and 1.2 cm wide, densely punctate, crenate; major 
veins usually 2 or 3 on each side. Flowers solitary or 
clustered in leaf axils, 4-parted, 4-5 mm wide; pedicels 
slender, 4-6 mm long; sepals ovate, rounded at apex, 
3-veined, ciliate, ca 1.3 mm long; corolla deeply lobed, to 
2.7 mm long, densely pilose inside at base, the lobes 
rounded at apex, white or tinged with lavender; stamens 
4, exserted, ca 2 mm long; anthers as broad as long, de- 
hiscing upward; ovary ovoid, glabrous; style to 2.7 mm 
long, simple, longer than ovary. Capsules ovoid, 2-valved; 
seeds numerous, minute, irregularly ovoid, reticulate. 
Croat 4160. 
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Occasional in clearings. Probably flowering and 

fruiting throughout the year, especially from April to 
December. 

Throughout the tropics. In Panama, known principally 
from tropical moist forest in all provinces; also known 
from premontane wet forest in Colon and Code and from 
tropical dry forest in Panama. 

STEMODIA L. 

Stemodia verticillata (P. Mill.) Hassl., Contr. Fl. 
Chaco (Trab. Mus. Farmac. Fac. Ciencias Med. 
Buenos Aires) 21:110. 1909 
5. parviflora Ait. 

Herb, suberect to reclining, to 75 cm long; stems slender, 
densely viscid-villous. Petioles slender, 2-10 mm long; 
blades broadly ovate, elliptic-ovate or rhombic-ovate, 
obtuse to acute at apex, rounded to truncate at base and 
attenuate-decurrent onto petiole, 0.5-3.5 cm long, 0.4-2.5 
cm wide, crenate, sparsely villous on both surfaces, mark- 
edly dotted with dark glands beneath. Flowers usually 
solitary in axils; pedicels and calyces sparsely to densely 
villous; pedicels very slender, mostly 1-3.5 cm long; 
sepals 5-parted, subequal, 7-9 mm long, linear-subulate; 
corolla bilabiate, 12-17 mm long, sparsely short-villous 
outside, white with purplish streaks in throat, the lower 
lip spreading, 3-lobed; stamens 4, in 2 pairs, included, 
held against upper lip; thecae disjunct, stipitate; style 
dilated at apex. Capsules ovoid; valves 4; seeds ca 5 mm 
long, flattened. Standley 41004. 

In clearings; collected by Standley but not seen re- 
cently, although it is to be expected. Probably flowers 
and fruits throughout the year, especially in the dry 
season. 

Mexico to Argentina; West Indies. In Panama, known 

from tropical dry forest in Panama, from premontane 
moist forest in the Canal Zone, and from tropical moist 
forest in the Canal Zone, Bocas del Toro, San Bias, Los 
Santos, and Darien. 

126. BIGNONIACEAE 

Trees or more commonly tendriled lianas; stems some- 
times angled; axillary buds with the outer scales often 
pseudostipular and sometimes foliaceous; interpetiolar 
glands often present on stem. Leaves opposite, bipinnate 
or palmately compound, petiolate; blades mostly pinnate 
and 2- or 3-foliolate, the terminal leaflet often replaced 
by a simple or forked tendril; leaflets entire or serrate, 
often glandular; venation mostly pinnate; stipules lacking. 
Racemes, cymes, thyrses, or rarely panicles terminal or 
axillary, usually bracteolate, of few or many flowers; 
flowers bisexual, zygomorphic; calyx cupular or campan- 
ulate, truncate to 5-lobed; corolla tubular, bilabiate, 
generally 5-lobed, the lobes imbricate; stamens 4, usually 
didynamous, attached to the corolla tube; staminodium 
usually present; anthers 2-celled, the 2 thecae usually 
widely divergent; ovary 1, superior, 1- or 2-locular; pla- 
centation of 4 vertical ridges, parietal in 1-locular ovaries, 
axile in 2-locular ovaries; ovules numerous, anatropous; 
hypogynous disk present; style slender; stigma 2-lobed. 
Fruits 2-valved, septicidal or loculicidal capsules; seeds 
numerous, winged or rarely the wing almost lacking, 
without endosperm. 

Members of the family are characterized by flowers 
with a tubular, showy, bilabiate corolla, four stamens, 
and anthers with two widely divergent thecae, and by 
capsular fruits with usually prominently winged seeds. 

Pollination is mostly by insects, especially bees, though 
Martinella obovata is pollinated by hummingbirds. 

KEY TO  THE  TAXA  OF  BIGNONIACEAE 

Plants trees, lacking tendrils: 
Leaves palmately compound, the leaflets 3-7   Tabebuia 
Leaves pinnately or bipinnately compound: 

Leaves pinnately compound; flowers orange; tree cultivated in the Laboratory Clearing  
  Spathodea campanulata Beauv. 

Leaves bipinnately compound, the leaflets 3-25 per pinna; flowers lavender-blue; trees com- 
mon in the forest Jacaranda copaia (Aubl.) D. Don 

Plants tendriled lianas: 
• Flowers predominantly white or yellow (sometimes marked with purple in Ampkilophium; for 

fruiting specimens, see the following key to fruits): 
• Young stems square with sharp angles or with 6-8 prominent angles or ribs; tendrils trifid: 

Leaves 2- or 3-ternate; young stems square; flowers whitish-yellow; tendrils arising at 
nodes, not replacing terminal leaflets; capsules linear  
 Pleonotoma variabilis (Jacq.) Miers 

Leaves with 2 or 3 leaflets; young stems with 6-8 angles or ribs; flowers white; tendrils 
replacing terminal leaflets; capsules oblong to elliptical: 

Corolla 3-4 cm long, sometimes marked with purple; blades whitish below with stellate 
trichomes in axils; fruits with smooth surface, usually less than 16 cm long; pseudo- 
stipules small, caducous Ampkilophium paniculatum (L.) H.B.K. 

Corolla 4-6 cm long, white turning yellowish in age; blades not whitish below, with 
plate-shaped glands in axils; fruits with spiny surface, more than 16 cm long; pseu- 
dostipules 4 per node, linear-oblong, to 9 mm long  
 Pithecoctenium crucigerum (L.) A. Gentry 
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• Stems terete or inconspicuously angled; tendrils trifid or not: 
Interpetiolar glandular fields conspicuous; tendrils trifid: 

Flowers white throughout; pseudostipules vertically 3-seriate, to 7 mm long; fruits ob- 
long, acute to acuminate at both ends, mostly 12-25 cm long, 3-3.5 cm wide; seeds 
thick, wingless Pachyptera kerere (Aubl.) Sandw. 

Flowers yellow-orange, pale yellow, or white with a yellow throat; pseudostipules not 
serially arranged in 2 sets of 3 pairs; fruits blunt on one end or less than 2 cm wide: 

Flowers white or pale yellow; leaflets with cavelike axillary domatia below; pseudo- 
stipules 3-lobed; fruits 3-4 cm wide, blunt or subcordate on lower end  
 Ceratophytum tetragonolobum (Jacq.) Sprague & Sandw. 

Flowers bright yellow-orange; leaflets lacking domatia in lower axils; pseudostipules 
simple, inconspicuous; fruits less than 2 cm wide, tapered to lower end  
 Macfadyena unguis-cati (L.) A. Gentry 

Interpetiolar glands lacking; tendrils simple or trifid: 
Flowers yellow; tendrils simple: 

Calyx fleshy, completely enveloping corolla in bud (looking much like a fruit), more 
than 2.5 cm long; capsules compressed-ellipsoid, 6-11.5 cm wide, the valves very 
woody, more than 5 mm thick Callichlamys latifolia (L. C. Rich.) K. Schum. 

Calyx not fleshy, not completely enveloping corolla in bud, less than 1 cm long; cap- 
sules oblong or ellipsoid, less than 6 cm wide, the valves usually less than 5 mm 
thick: 

Flowers not subtended by bracts; calyx truncate, much broader than corolla tube; 
pseudostipules foliaceous, obovate; capsules ellipsoid, 3-5 cm wide  
 Anemopaegma chrysoleucum (H.B.K.) Sandw. 

Flowers subtended by conspicuous bracts; calyx with at least minute teeth and usu- 
ally bilabiately split, not much broader than corolla tube; pseudostipules not 
foliaceous; capsules oblong, less than 3 cm wide (those of A. arthropetiolatum 
not known) Adenocalymma 

Flowers white or cream; tendrils simple or trifid: 
Flowers less than 2 cm long; leaflets lacking conspicuous glands; fruits linear, with 

prominent, raised lateral margins   Tynnanthus croatianus A. Gentry 
Flowers more than 4 cm long; leaflets with glands at least at axils below; fruits not as 

above: 
Flowers cream, sparingly yellowish-glandular-lepidote on outside; leaflets with 

conspicuous glands throughout; fruits linear, gradually attenuate to apex  
 Stizophyllum riparium (H.B.K.) Sandw. 

Flowers white or lavender, with prominent nectar guides from lobes to deep within 
corolla; leaflets with dense clusters of glands in axils; fruits linear, rounded at 
end, shiny on surface Cydista aequinoctalis (L.) Miers 

• Flowers not white or yellow (shades of purple, blue, pink): 
Corolla usually less than 4.5 cm long; tendrils simple: 

Calyx broadly flared, not tubular; corolla pubescent on lobes, the tube glabrous; pseudo- 
stipules foliaceous, falcate, to 1 cm long, caducous; leaflet midrib and veins densely 
villous below, the axils tufted Arrabidaeapatellifera (Schlecht.) Sandw. 

Calyx tubular or cupular, not flared at apex; corolla densely pubescent throughout; pseudo- 
stipules usually inconspicuous; leaflet midrib glabrous or short-pubescent, the axils 
glabrous or minutely tufted: 

Flowers precocious; corolla densely stellate-pubescent; mature leaves stellate at least on 
midrib; fruits oblong, 9-20 cm long, ca 5 cm wide, smooth; seeds ± round with 
transparent wings     Xylophragma seemannianum (O. Kuntze) Sandw. 

Flowers and fruits not as above: 
Blades densely puberulent below, whitish, the trichomes contiguous; fruits often rough 

with coarse, irregular, raised lenticels  Arrabidaea candicans (L. C. Rich.) DC. 
Blades not densely puberulent below; fruits not as above: 

Pseudostipules lanceolate, sharp-pointed, 2-7 mm long; blades drying gray or 
blackish    Paragonia pyramidata (L. C. Rich.) Bur. 

Pseudostipules inconspicuous or lacking: 
Corolla less than 1.8 cm long; veins of leaflet puberulent below, the surface con- 

spicuously lepidote; blades drying green-brown Arrabidaea florida DC. 
Corolla more than 2 cm long; veins of leaflet glabrate below, the surface minutely 

and sparsely lepidote; blades and fruits drying reddish  
 Arrabidaea chica (H. & B.) Verl. 

Corolla usually more than 4.5 cm long; tendrils simple or branched: 
A Calyx more than 12 mm long: 

Flowers dark purple; leaflets cordate to truncate at base, puberulent below on midrib and 
lateral veins, lacking tufted axils; tendrils trifid, persistent; fruits more than 60 cm 
long Martinella obovata (H.B.K.) Bur. & K. Schum. 
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Flowers not dark purple; leaflets obtuse or rounded at base, ± glabrous below, with or 
without tufted axils; tendrils simple or caducous; fruits less than 50 cm long: 

Calyx spathaceous; corolla frequently more than 7 cm long; leaves glabrous; petioles 
glabrous; fruits smooth    Phryganocydia corymbosa (Vent.) K. Schum. 

Calyx ± equally lobed at apex; corolla less than 7 cm long; leaves glabrate with axil- 
lary tufts below; petioles short-pubescent; fruits very rough, short-tuberculate 
 Arrabidaea verrucosa (Standl.) A. Gentry 

• Calyx less than 10 mm long: 
Flowers precocious (appearing when leaves are very young): 

Flowers glandular-lepidote; leaves simple or less often 2- or 3-foliolate, lacking tri- 
chomes; capsules long, linear; seeds with opaque wings .... Cydista heterophylla Seib. 

Flowers densely stellate-pubescent; leaves 3-foliolate, or 2-foliolate with a terminal 
tendril, with stellate trichomes at least on veins below; capsules oblong, to 
18(25) cm long; seeds thick, opaque, the wings transparent  
   Xylophragma seemannianum (O. Kuntze) Sandw. 

Flowers not precocious: 
Flowers lepidote throughout, the nectar guides conspicuous, extending from lobes to 

near base on 3-lobed side; vein axils of leaflets with fields of contiguous glands 
below; fruits linear, dark, shiny, smooth Cydista aequinoctalis (L.) Miers 

Flowers not glandular-lepidote throughout, with or without prominent nectar guides; 
vein axils of leaflets with none or few glands below; fruits linear and rough or 
ellipsoid to globose: 

Corolla densely pubescent outside with moniliform trichomes, ± contiguous; tube 
constricted within at base, the constriction pubescent; apex of petiole with 
conspicuous plate-shaped glands; fruits linear, bumpy    
   Paragonia pyramidata (L. C. Rich.) Bur. 

Corolla sparsely puberulent and lepidote, the tube not constricted, with nectar 
guides to near base; apex of petiole lacking conspicuous glands; fruits ellipsoid 
to globose Clytostoma binatum (Thunb.) Sandw. 

KEY   TO   THE  BIGNONIACEAE 

(ON  THE  BASIS   OF  FRUIT   CHARACTERS) 

Capsules not linear: 
Valves spiny-tuberculate: 

Capsules ca 5 cm long, nearly as broad Clytostoma binatum (Thunb.) Sandw. 
Capsules to 32 cm long and 8 cm broad Pithecoctenium crucigerum (L.) A. Gentry 

Valves not spiny-tuberculate: 
Capsules to about twice as long as broad; plants trees or lianas: 

Plants trees; capsules compressed-oblong, rounded to truncate on both ends, sessile, drying 
dark brown to black; seeds flat, small-bodied with a thin, orbicular wing; wing hyaline- 
membranaceous with radial, brownish striations, clearly demarcated from seed body 
 Jacaranda copaia (Aubl.) D. Don 

Plants lianas; capsules elliptic, compressed, acute at apex, stipitate ca 1 cm at base, drying 
yellow-brown; seeds woody, somewhat flattened; wing essentially absent  
 Anemopaegma chrysoleucum (H.B.K.) Sandw. 

Capsules more than 2.5 times as long as broad; plants lianas: 
Capsules oblong: 

Capsules 2-2.6 cm thick; seeds (including wing) more than 3 times wider than long, the 
wing not clearly demarcated from seed body    
 Ceratophytum tetragonolobum (Jacq.) Sprague & Sandw. 

Capsules less than 1.5 cm thick; seeds (including wing) ± orbicular or less than 3 times 
wider than long, the wing absent or clearly demarcated from seed body: 

Valves with a prominent medial ridge; seeds lacking a wing  
 Pachyptera kerere (Aubl.) Sandw. 

Valves lacking a medial ridge; seeds with transparent wing  
   Xylophragma seemannianum (O. Kuntze) Sandw. 

Capsules oblong-elliptic: 
Capsules more than 20 cm long and more than 6 cm wide  
 Callichlamys latifolia (L. C. Rich.) K. Schum. 

Capsules less than 16 cm long and less than 5 cm wide: 
Capsules blunt on both ends, the surface usually roughened and densely lepidote, the 

valves with a medial groove or ridge Amphilophium paniculatum (L.) H.B.K. 
Capsules pointed at apex, stipitate at base, the surface ± smooth, not densely lepidote, 

the valves lacking a medial groove or ridge  
 Anemopaegma chrysoleucum (H.B.K.) Sandw. 



756       DICOTYLEDONEAE 

• Capsules linear, less than 3 cm wide and many times longer than broad: 
Capsules ± terete in cross section; plants trees or lianas: 

Capsules bumpy with coarse lenticels or tuberculate: 
Plants trees; capsules with irregular tubercles; seeds with transparent wings  
 Tabebuia guayacan (Seem.) Hemsl. 

Plants lianas: 
Capsules less than 1.5 cm wide, the ends usually acute, the surface densely and minutely 

muricate, the bumps discrete and visible to the naked eye; seeds less than 1.5 cm 
long and less than 4.5 cm wide   Paragonia pyramidata (L. C. Rich.) Bur. 

Capsules more than 2.5 cm wide at maturity, the ends both rounded, the surface irregular 
and densely covered with lenticels but not densely and minutely muricate; seeds 
more than 1.7 cm long and more than 5.1 cm wide  
 Adenocalymma apurense (H.B.K.) Sandw. 

Capsules lacking bumps or tubercles: 
Capsules densely pubescent, the trichomes golden-brown, deciduous in patches   
 Tabebuia ochracea (Cham.) Standl. var. neochrysantha A. Gentry 

Capsules lacking trichomes    Tabebuia rosea (Bertol.) DC. 
Capsules flattened in cross section; plants lianas: 

Valves with midvein distinctly raised; seeds with hyaline wings sharply demarcated from 
body • • • • Arrabidaea 

Valves with midvein not raised (except Macfadyena slightly raised) or indistinct; seeds with 
opaque wings not sharply demarcated from body (except Tynnanthus): 

Valves conspicuously warty or with sharp tubercles: 
Valves with the surface like coarse sandpaper, the bumps as broad as long; valves less 

than 1.4 cm wide; seeds less than 1.5 cm long . . Paragonia pyramidata (L. C. Rich.) Bur. 
Valves with the surface coarsely tuberculate, the bumps conical and several times longer 

than broad; valves more than 1.3 cm wide (to 2.5 cm); seeds more than 1.5 cm long 
 Arrabidaea verrucosa (Standl.) A. Gentry 

Valves not conspicuously bumpy or tuberculate, mostly smooth or only irregularly bumpy: 
Valves each with 2 raised longitudinal ridges (ca halfway between middle and margin) or 

the valves with lateral margins raised and the corners sharply angled: 
Fruits with raised lateral margins and square corners, without submarginal ridges, less 

than 1.2 cm wide; seeds 1.7-2.9 cm wide, with the wings sharply demarcated 
from body      Tynnanthus croatianus A. Gentry 

Fruits lacking raised lateral margins and square corners, with 2 submarginal longi- 
tudinal ridges, usually more than 1.5 cm wide; seeds mostly 2.6-5.3 cm wide, 
with the wings not sharply demarcated from body Cydista heterophylla Seib. 

Valves lacking longitudinal or marginal ridges and square corners: 
Valves puberulent to very short-villous, at least along margins, thin: 

Fruits less than 8 mm wide, not much flattened; valves densely villous throughout, 
the trichomes short, crisped, not straight. . Stizophyllum riparium (H.B.K.) Sandw. 

Fruits more than 1 cm wide, flattened; valves puberulent near margins, the tri- 
chomes straight, erect Martinella obovata (H.B.K.) Bur. & K. Schum. 

Valves lacking trichomes: 
Fruits obtuse to rounded at apex: 

Seeds with the wings gradually more transparent toward margin; valves tending 
to be black, merely bending up on the sides, not curling lengthwise  
 Cydista aequinoctalis (L.) Miers 

Seeds with the wings evenly opaque with a distinct hyaline margin; valves more 
gray, curling lengthwise after falling  
   Phryganocydia corymbosa (Vent.) K. Schum. 

Fruits acute to acuminate at apex: 
Fruits less than 30 cm long and more than 2 cm wide; valves thick, irregularly 

warty; seeds with the wings opaque nearly throughout   
 Pleonotoma variabilis (Jacq.) Miers 

Fruits more than 50 cm long and less than 2 cm wide; valves thin, ± smooth; 
seeds with the wings hyaline at tip Macfadyena unguis-cati (L.) A. Gentry 

Spathodea campanulata is pollinated by perching birds bosa, and Stizophyllum riparium. Species pollinated 
in the Old World, where it is native (probably by Icteri- mostly by euglossine or anthophorid bees include Arra- 
dae in the New World). Species pollinated mostly by bidaea candkans, A. patellifera, and Xylophragma seeman- 
euglossine bees include Anemopaegma chrysoleucum, nianum. Species pollinated mostly by anthophorid bees 
Arrabidaea verrucosa, Callichlamys latifolia, Cydista include Tabebuia guayacan, T. rosea, and possibly Mac- 
aequinoctalis, Pachyptera kerere, Phryganocydia corym- fadyena unguis-cati. Tynnanthus croatianus and Arrabi- 
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daea florida, both with small flowers, are pollinated by 
skippers (Hesperiidae) and small bees. Ceratophytum 
tetragonolobum, Patagonia pyramidata, and Pithecoc- 
tenium crucigerum are probably pollinated in part by 
Xylocopa bees and perhaps in part by anthophorid bees. 
The flowers of Amphilophium paniculatum remain closed 
until forced open by large bees. 

The seeds of most species are wind dispersed. Anemo- 
paegma chrysoleucum, Clytostoma binatum, and Pachyp- 
tera kerere have water-dispersed seeds. Macfadyena 
unguis-cati and Adenocalymma arthropetiolatum are prob- 
ably at least partly water dispersed. 

Gentry (1974) described five types of phenological 
classes for the Bignoniaceae. Type 1, associated with bat 
pollination, is not found on BCI. Type 2, "steady state" 
pattern, in which a few flowers are produced per day 
over a long time period, is represented by Stizophyllum 
riparium. Type 3, "cornucopia" pattern, with large num- 
bers of flowers over several weeks, is the most common 
type among species on BCI. Type 4, "big bang" pattern, 
represents those species that flower profusely for a short 
time, such as Tabebuia guayacan. Type 5, "multiple 
bang" pattern, is similar to Type 4, but represents species 
that flower profusely several times per year; it is best 
represented on BCI by Phryganocydia corymbosa. [Data 
on pollination, dispersal, and phenology are derived 
partially from Gentry (1972; 1974).] 

About 120 genera and 650-800 species; mostly in 
tropical America, but also in the tropics and subtropics 
of the Old World. 

ADENOCALYMMA Mart, exMeisn. 

Adenocalymma apurense (H.B.K.) Sandw., Lilloa 
3:461. 1938 
A. inundatum Mart, ex DC. 

Liana; trunk to 10 cm diam, often 4-sulcate; bark smooth, 
gray; stems with 4 phloem arms in cross section; twigs 
subterete, glabrous to slightly lepidote, usually drying 
black with whitish lenticels, the nodes lacking glandular 
fields; tendrils simple; pseudostipules small, pointed, 
ovate. Leaves 2- or 3-foliolate; petioles 3.2-6.5 cm long; 
petiolules 0.9-4 cm long; leaflets ovate to elliptic-ovate, 
acuminate, rounded to subcordate at base, 4.5-17 cm 
long, 2.5-8 cm wide, weakly lepidote on both surfaces, 
drying dark gray or olive, the margins wavy, with a nar- 
row, conspicuous, cartilaginous border. Racemes axillary 
or terminal; flowers each subtended by a deciduous bract 
ca 1 cm long; rachises, pedicels, and calyces puberulent; 

calyx cupular, 5-8 mm long, bilabiately split for 1-2 mm, 
usually with plate-shaped glands; corolla bright yellow, 
tubular-funnelform, 3-7 cm long, puberulent outside, 
glandular-lepidote inside on lobes; stamens included, the 
longest pair ca 1.8 cm long; anthers slightly divaricate, 
2-3 mm long; staminodium 4-5 mm long; pistil 2.4-2.5 
cm long; ovary cylindrical, 3-3.5 cm long, lepidote. 
Capsules oblong, 10-27 cm long, 2.5-3 cm wide, 1.4-2.2 
cm thick, rounded at both ends, not compressed; valves 
woody and somewhat thickened, gray, with numerous, 
raised, tannish lenticels, the midrib obscure; seeds 1.7-2.1 
cm long, 5.1-7.6 cm wide, the body thick, the wings 
thin, brown. Foster 1116 (DUKE). 

Apparently rare; collected once on Pena Blanca Point 
along the shore. Flowers elsewhere mostly during the 
late dry and early rainy seasons (April to August); col- 
lected in flower also in February. 

The fruits are possibly water dispersed, since plants 
are usually found along streams or lakes (Gentry, 1972). 

Mexico to the Guianas. Gentry (1973b) reported the 
species to be characteristic of tropical dry forest and 
edaphically dry regions of tropical moist forest, but none 
of the specimens he cited are from tropical dry forest 
according to the Holdridge Life-Zone map of Panama. 
In Panama, apparently preferring drier regions along 
streams; known from tropical moist forest in the Canal 
Zone, Chiriqui, Los Santos, Panama, and Darien and 
from premontane moist forest in Darien (Punta Patino). 

Adenocalymma arthropetiolatum A. Gentry, Ann. 
Missouri Bot. Gard. 60:789. 1973 

Liana; trunk to 3 cm diam; bark smooth, greenish; stems 
with 4 phloem arms in cross section; twigs subterete to 
tetragonal, ± glabrous, drying tan to greenish, the nodes 
lacking glandular fields; tendrils simple; pseudostipules 
small, 4-scaled, usually narrow. Leaves 2- or 3-foliolate; 
petioles 1-6.5 cm long, puberulent; petiolules 0.5-4 cm 
long; leaflets narrowly ovate, acute to acuminate, rounded 
to shortly subcordate at base, 5-17 cm long, 2-7.5 cm 
wide, glabrous to puberulent along main veins; reticulate 
veins prominulous. Racemes terminal or axillary; flowers 
with a faint musky odor (fide Gentry), each subtended by 
a deciduous bract; rachises, pedicels, and calyces puberu- 
lent; calyx cupular, 5-15 mm long, 5-toothed but ± 
bilabiate, usually with submarginal, sunken glands; co- 
rolla bright yellow, 4-8 cm long, puberulent outside and 
on lobes inside, the tube slender, the apical part cam- 
panulate, the 2 upper lobes erect, extending horizontally 
in front of the tube, the other 3 variously reflexed; sta- 

KEY  TO  THE   SPECIES  OF  ADENOCALYMMA 

Leaflets ovate, drying dark gray or olive, with a whitish, cartilaginous margin, usually lepidote; 
twigs usually drying dark with pale lenticels; corolla tubular-funnelform; anthers with the 
thecae only slightly divergent, the connective apiculate A. apurense (H.B.K.) Sandw. 

Leaflets narrowly ovate, drying green, lacking a whitish margin, usually not lepidote; twigs drying 
tan; corolla tubular-campanulate; anthers with the thecae very divergent, the connective not 
extended /{_ arthropetiolatum A. Gentry 
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mens slightly exserted, the pairs nearly equal, the longer 
3.5-3.9 cm long; staminodium 12-21 mm long; pistil 
5-6 cm long; ovary narrowly cylindrical, 4-5 mm long, 
1.5-2 mm wide, puberulent. Capsules unknown (those of 
the genus oblong-linear, thick, flattened, woody). Standley 
40912 (US). 

Apparently rare; collected once. Flowers during the 
late rainy season in October and November. 

Known only from Panama, along rivers in tropical 
moist forest and premontane wet forest in the Canal 
Zone and Panama. 

AMPHILOPHIUM Kunth 

Amphilophium paniculatum (L.) H.B.K., Nov. Gen. 
&Sp. 3:116. 1819 

Liana; branchlets, petioles, and rachises angled, hexa- 
gonal, lepidote, pubescent with stellate and simple tri- 
chomes; stems with conspicuous interpetiolar ridges; 
tendrils trifid; pseudostipules sickle-shaped, to 5 mm 
long, densely lepidote and stellate-pubescent, caducous. 
Leaves 2- or 3-foliolate; petioles 2.3-7 cm long; petiolules 
0.6-4.3 cm long; leaflets broadly ovate to rounded, acu- 
minate, cordate at base, 2.5-16 cm long, 2-10.7 cm wide, 
sparsely glandular-lepidote on both surfaces, the upper 
surface glabrous except on veins, the lower surface 
tomentulose with dense, short, stellate trichomes and 
with longer, usually branched trichomes dense on veins 
and very sparse elsewhere (younger leaves puberulent 
above). Panicles ± racemose, terminal; flowers 5-parted, 
aromatic, white, usually variously tinged with maroon, 
turning deep purple, 3-4 cm long; calyx enveloping one- 
third of corolla, the margin broad, double, ± lobedand 
undulate; corolla 3-4 cm long, fleshy, bilabiate, with 3 
narrow lobes opposing a single broad lobe; stamens in- 
cluded, the longer pair to 1.8 cm long, the shorter pair 
to 1.5 cm long, the thecae divaricate, ca 2 mm long; sta- 
minodium 3-5 mm long, inserted 4-5 mm from base of 
corolla; ovary densely tomentulose. Capsules oblong- 
ellipsoid, blunt to subcordate on either end, 9-16 cm 
long, to 4.5 cm wide; valves broadly ridged along mid- 
dle, with an obscure medial groove or ridge, densely 
glandular-puberulent; seeds chiefly to 1.5(2) cm long 
and (2.7-3)6.5 cm wide, the wings narrower toward the 
deeply lacerate lateral margins. Croat 12499, Foster 1918. 

Uncommon in the forest. The flowers are few and 
long-lived from May to January. The fruits mature in 
the middle of the dry season. 

Recognized by the unusual double calyx and the hexag- 
onal stems with stellate trichomes. 

Mexico to Argentina; West Indies. In Panama, wide- 
spread and ecologically variable; known from tropical 
dry forest in the Canal Zone, Los Santos, Herrera, and 
Panama, from tropical moist forest all along the Atlantic 
slope and on the Pacific slope in the Canal Zone, Vera- 
guas, Herrera, Panama, and Darien, from premontane 
wet forest in Colon, Chiriqui, Veraguas, Code, and 
Panama, from premontane rain forest in Darien, and from 
lower montane wet forest in Chiriqui. 

ANEMOPAEGMA Mart, ex Meisn. 

Anemopaegma chrysoleucum (H.B.K.) Sandw., Lilloa 
3:459. 1938 
A. punctulatum Pitt. & Standl. 

Liana; stems glabrous or sparsely puberulent (especially 
at nodes), ± terete with interpetiolar ridges; tendrils 
simple, emerging from between leaflets; pseudostipules 
foliaceous, obovate, 3-13 mm long, to 10 mm wide, 4 per 
node. Leaves bifoliolate; petioles 0.7-3.4 cm long; peti- 
olules 0.3-2 cm long; petioles and petiolules puberulent 
especially on upper surface; leaflets elliptic, acute to 
acuminate, acute at base and ending abruptly, 5-15 cm 
long, 1.7-7 cm wide, minutely lepidote. Flowers axillary, 
emerging from between pairs of pseudostipules; pedicels 
minutely bracteate, to 1.5 cm long; calyx truncate, ca 1 
cm long, with sunken plate-shaped glands near apex, 
fitting loosely around slender base of corolla tube; corolla 
5-10 cm long, 3-4 cm wide at apex, pale yellow outside 
except for white lobes, papillose-puberulent on lobes 
inside, 2 lobes opposing the other 3, the lower 2 usually 
recurved, the tube expanded below lobes, glabrous except 
in basal third below point where filaments are fused to 
tube; nectar guides bright yellow, alternating with lobes; 
stamens included, the longer ones 2.3-3.1 cm long, the 
shorter ones 1.6-2.1 cm long, the thecae divaricate, 
3.5-4.5 mm long; staminodium 3-6 mm long; pistil 
5.1-5.6 cm long; ovary rounded-cylindric, to 2.5 mm 
long. Capsules ellipsoid, smooth, 5-15 cm long, 3-5 
cm wide, stipitate at base; seeds oblong, to 1.8 cm long 
and 2.4 cm wide, with broad opaque wings. Croat 12683. 

Uncommon; collected chiefly on the shoreline of Gi- 
gante Bay. Flowers irregularly through the year, espe- 
cially during the rainy season, with one or two long-lived 
flowers open at a time. Most seeds are probably released 
in the dry season. 

The species is easily recognized by its yellow flower 
and foliaceous pseudostipules. When open, the flowers 
have a very sweet, pleasant aroma. Corolla tubes are often 
pierced with a hole 3-4 mm diam just above the edge of 
the calyx by nectar-stealing insects or birds. 

The seeds are water dispersed (Gentry, 1973b). 
Belize to Venezuela. In Panama, known from swampy 

areas of tropical moist forest in the Canal Zone (Atlantic 
slope), Bocas del Toro, Colon, Panama, and Darien and 
from tropical wet forest in Colon and Darien. 

ARRABIDAEA DC. 

Arrabidaea candicans (L. C. Rich.) DC, Prodr. 
9:185.1845 
A. pachycalyx Sprague 

Liana; outer bark brown, flaky; branches terete with 
prominent lenticels even on youngest branchlets, the 
nodes with interpetiolar glandular fields; tendrils simple; 
pseudostipules lacking. Leaves 2- or 3-foliolate, bicolor- 
ous, often drying reddish above; petioles 1.6-6.1 cm 
long; petiolules 0.8-3.3 cm long; leaflets oblong-ovate to 
broadly ovate, sharply to bluntly acuminate, cuneate to 
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KEY  TO  THE  SPECIES  OF  ARRABIDAEA 

Capsule valves lacking noticeably raised medial rib, the margins sharply angled and raised; calyx 
drying dark with paler or thinner margin; corolla usually more than 3.6 cm long  
 A. corallina (Jacq.) Sandw. 

Capsule valves with somewhat raised medial rib, the margins rounded; calyx not drying paler or 
thinner along the margin; corolla usually less than 3.5 cm long (except A. patellifera): 

Calyx bilabiate; fruits coarsely and regularly verrucose-tuberculate, the tubercles often to 2 mm 
or more  A. verrucosa (Standl.) A. Gentry 

Calyx truncate, usually minutely 5-denticulate; fruits essentially smooth or with irregular coarse 
but short lenticels, not coarsely and regularly tuberculate: 

Corolla pubescent on lobes, the tube glabrous; calyx reflexed away from base of corolla; pseu- 
dostipules foliaceous, falcate, to 1 cm long, caducous; leaves simple or 2-foliolate, the 
leaflets with the midrib and veins densely villous below, the axils tufted  
 A. patellifera (Schlecht.) Sandw. 

Corolla densely pubescent throughout; calyx cupular, enclosing base of corolla; pseudostip- 
ules usually inconspicuous; leaves with at least some always 3-foliolate, never simple; 
leaflets with the midrib glabrous or short-pubescent, the axils glabrous or minutely 
tufted: 

Blades densely whitish-pubescent below, the trichomes contiguous; fruits rough with 
raised bumps A. candicans (L. C. Rich.) DC. 

Blades not whitish-pubescent below; fruits not as above: 
Corolla less than 1.8 cm long; leaflets with the veins puberulent below, the surface con- 

spicuously lepidote; blades drying green-brown A.fiorida DC. 
Corolla more than 2 cm long; leaflets with the veins glabrate below, the surface minutely, 

sparsely lepidote; blades and fruits drying reddish A. chica (H. & B.) Verl. 

cordate at base, 4.5-17 cm long, 2.5-11 cm wide,.minutely 
pubescent or glabrous above, densely white-tomentulose 
below, usually with a few sunken glands in basal axils. 
Inflorescences terminal, showy, pyramidal thyrses; buds 
lavender; flowers magenta, drying rusty brown; calyx 
cupular, truncate, 4-6 mm long; corolla 2-3.5 cm long, 
2-3 cm broad, densely pubescent outside and on lobes 
inside, sometimes extending onto 2-lobed side of corolla, 
the tube white inside; stamens inserted 5-6 mm from 
base of corolla; filaments retrorse-barbate at point of 
fusion with tube, the longer pair 1.5-1.6 cm long, the 
shorter pair 1.1-1.4 cm long, the thecae divaricate, 2-2.5 
mm long, shedding pollen in bud; staminodium 4-6 mm 
long; pistil 1.7-1.8 cm long; ovary linear-oblong, 2-2.5 
mm long, finely lepidote; style open and apparently re- 
ceptive in bud; stigmas recurved, held at level of longest 
stamens. Capsules 13-34 cm long, ca 1.2 cm wide, acumi- 
nate at apex, acute at base, somewhat warty and glandular- 
lepidote, with a weak medial ridge; seeds to 1 cm long 
and 3 cm wide. Croat 5228, 11099. 

Common over the canopy of the forest, extending 
down to near the lake. Flowers abundantly from Novem- 
ber to February (one shore plant in July); individuals 
flower for about 1 month, with many flowers open at a 
time. The fruits mature mostly from February to April. 

Recognized by its small flowers and densely white- 
tomentose lower leaf surface. 

Southern Mexico to Colombia and Amazonian Brazil. 
In Panama, commonly known from tropical moist forest 
in the Canal Zone, Veraguas, Herrera, Panama, and 
Darien; sporadically from tropical dry forest in Herrera 
and Code, from premontane moist forest in the Canal 
Zone, Code, and Panama, from premontane wet forest 
in Chiriqui, and from tropical wet forest in Colon. 

Arrabidaea chica (H. & B.) Verl., Rev. Hort. 
40:154. 1868 

Liana; stems terete, lenticellate, usually with interpetiolar 
glandular fields, puberulent when young with short white 
trichomes, glabrous in age; tendrils simple; pseudostipules 
small. Leaves 2- or 3-foliolate; petioles to 7 cm long, 
sparsely white-puberulent; petiolules 0.3-4.6 mm long; 
leaflets ovate, oblong-ovate to oval, acuminate, obtuse to 
rounded and sometimes inequilateral at base, 4-11 cm 
long, 3-5.5 cm wide, glabrate, sparsely lepidote, some- 
times with a few glands near midrib below, usually dry- 
ing reddish. Thyrses large, terminal or upper-axillary, 
pyramidal; calyx cupular, truncate, 2-5 mm long, densely 
tomentose, the teeth 5, minute; corolla red-violet, 2.3-3 
cm long, densely tomentose outside and on lobes inside, 
the tube white inside, glabrous except at point of fusion 
of stamens just above base; stamens included, the longer 
pair 11-13 mm long, the shorter pair 9-10 mm long, 
the thecae divaricate, 1.5-2 mm long; staminodium 3-4 
mm long, inserted 3-4 mm from base of corolla tube; 
pistil to 1.3 cm long; ovary narrowly cylindrical, finely 
lepidote, to 2.5 mm long. Capsules linear, to 23 cm long, 
ca 1 cm wide, flat, ± verrucose, often drying reddish; 
valves with a raised medial vein; seeds transversely ob- 
long, to 1 cm long and 2.5 cm wide, the wings hyaline. 
Croat 5038. 

Occasional. Flowers sporadically at the end of the 
dry season and throughout the rainy season, but mostly 
in August and September; individuals produce abundant 
flowers for over a month. The fruits mature principally 
during the dry season. 

Dried herbarium specimens are conspicuously reddish. 
Sterile live plants are difficult to recognize, but they can 
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usually be distinguished by a combination of mostly 
trifoliolate leaves, narrow, dark-green leaflets, and inter- 
petiolar glandular fields (Gentry, 1973b). 

Mexico to Brazil. In Panama, known sporadically from 
wetter parts of tropical moist forest on BCI and in Bocas 
del Toro, Code, Panama, and Darien and from premon- 
tane wet forest in Chiriqui and Veraguas. 

Arrabidaea corallina (Jacq.) Sandw., Kew Bull. 
1953:460. 1954 

Tendrils simple; pseudostipules inconspicuous. Leaves 
glabrous with tufted axils beneath. Corolla lavender to 
magenta. Capsules linear, 12-47 cm long, 1.6-2 cm 
wide, conspicuously glandular-pitted. Stoutamire 2085 
{MICH). 

Rare, if still present; known from a single recently 
discovered collection made in 1956 at the Rear Light- 
house Clearing. Flowers during the dry season, from 
February to April. 

Mexico to Argentina. Most common in tropical dry 
forest and premontane moist forest, especially in edaphi- 
cally dry locations. 

Arrabidaea florida DC, Prodr. 9:184. 1845 
A. panamensis Sprague 

Liana; branchlets terete, lepidote, lenticellate; tendrils 
simple; pseudostipules small. Leaves 2- or 3-foliolate, 
minutely glandular-lepidote; petioles 0.9-6.2 cm long; 
petiolules 0.5-2.7 cm long; petioles and petiolules cana- 
liculate, puberulent; leaflets ovate to elliptic, acuminate, 
acute to rounded at base, 5-14 cm long, 3-8.5 cm wide, 
granular-puberulent to glabrous and lepidote with a few 
round glands near midrib below. Thyrses terminal or 
upper-axillary; branches, pedicels, and calyces grayish- 
tomentose; calyx cupular, truncate, 3-4 mm long, the 
teeth 5, short; corolla abruptly campanulate, 1.4-1.8 cm 
long, lavender or white, pubescent outside and on lobes 
inside, the tube flaring above calyx; stamens subexserted; 
filaments lavender, the longer pair 8-10 mm long, the 
shorter pair 5-7 mm long, the thecae divaricate, 1.5 mm 
long; staminodium 3-4 mm long; pistil 8-10 mm long; 
ovary linear-cylindric, to 1.5 mm long, lepidote. Capsules 
linear, flattened, 17-23 cm long, ca 1 cm wide; valves 
densely glandular-lepidote, with a medial groove; seeds 
ca 8 mm long, 3.5 cm wide, the seminiferous area ± 
lunate, opaque, the wings transparent, lacerate on lateral 
margins. Croat 11798, 12647. 

Occasional, in the forest canopy and at lower levels on 
the lakeshore. Flowers from late June through October 
(to November); the flowers are abundant on an individual 
for about a month, though each flower lasts only one day. 
The fruits mature mostly in the late dry season. 

Sterile plants are easily confused with Adenocalymma 
apurense, but can be distinguished from that species by 
lacking cartilaginous leaf margins. Arrabidaea florida can 
also be confused with Tynnanihus croatianus, but that 
species is distinguished by having trifid tendrils (Gentry, 
1973b). 

Belize to Bolivia. In Panama, known from premontane 
moist and tropical moist forests in the Canal Zone, Pa- 
nama, and Darien. 

Arrabidaea patellifera (Schlecht.) Sandw., Kew Bull. 
22:413. 1968 
Petastoma patelliferum (Schlecht.) Miers; P. breviflorum 
Standl. 

Liana; trunk light brown; outer bark soft with large corky 
lenticels; stems terete, lenticellate, with an interpetiolar 
ridge, glabrate in age; tendrils simple; pseudostipules 
foliaceous, to 1 cm long, falcate, caducous. Leaves bi- 
foliolate or rarely simple; petioles 1.1-3.5 cm long; peti- 
olules 0.5-2.2 cm long; petioles and petiolules short- 
pilose; leaflets ovate to obovate, obtuse to caudate- 
acuminate, obtuse to rounded or subcordate at base, 
5-15 cm long, 3-10 cm wide, lepidote on both surfaces, 
otherwise glabrous above, villous at least on veins below, 
usually with tufts or cavelike domatia in axils below, 
entire or rarely dentate on juveniles. Inflorescences large, 
pyramidal, axillary or terminal panicles; flowers red- 
violet to violet-purple, whitish-tipped in bud; branches 
and pedicels lepidote and white-villous; calyx bowl- 
shaped, 1-4 mm long, 4-8 mm wide, flared, the margin 
entire, wavy; corolla 2.5-4.7 cm long, the tube glabrous 
except for gland-tipped trichomes at point of staminal 
attachment inside, the lobes sparsely pubescent on both 
sides; stamens included, with the longer ones 1.1—1.3 
cm long, the shorter ones 0.8-1 cm long, the thecae divar- 
icate, to 2 mm long; staminodium 3-4 mm long, held 
on 2-lobed side of corolla opposite nectar guide, this 
side whitish and spotted inside; pistil 1.5-2.3 cm long; 
ovary linear, 1.5-2.5 mm long, slightly lepidote. Cap- 
sules linear, flattened, 15-39 cm long, 1.1-1.5 cm wide, 
with medial rib faint or prominent, densely lepidote, 
often sparsely whitish-lenticellate; seeds ca 1 cm long 
and 2.5-4 cm wide, the outer margin rounded to trun- 
cate, the lateral margin of wings translucent. Croat 
6052, 13161. 

Common along the shore and occasional in the forest. 
Flowers most abundantly from July to September (some- 
times from June to November), rarely in January and 
February; the flowers are abundant on an individual 
vine for over a month, but each flower lasts only one day. 
The fruits mature mainly in the middle of the dry season. 

The species can be recognized by its open, bowl- 
shaped calyces and white-tipped buds. Vegetative charac- 
teristics include the dense pubescence on the main veins 
beneath, the pubescent petioles and petiolules, and the 
frequency of simple leaves. 

Petastoma breviflorum Standl., reported by Standley as 
a distinct species on the basis of its shorter corolla, ap- 
pears to be inseparable from this species. Corolla length 
in the family is variable. 

Southern Mexico to Amazonian Brazil. In Panama, 
known on the Pacific slope, most commonly from pre- 
montane moist forest in the Canal Zone and Panama; 
known also from tropical moist forest in the Canal Zone, 
Veraguas, Herrera, Panama, and Darien, from tropical 



dry forest in Herrera, from premontane wet forest in 
Chiriqui, Panama, and Darien, and from tropical wet 
forest in Panama. 

Arrabidaea verrucosa (Standl.) A. Gentry, Selbeyana 
2:43. 1977 
Scobinaria verrucosa (Standl.) Seib.; Martinella verrucosa 
(Standl.) Standl. 

Liana, glabrous except for moderate pubescence some- 
times on leaflet veins below and on young stems, petioles, 
and petiolules; trunk to 10 cm diam; stems terete, lenti- 
cellate, with interpetiolar glandular fields; tendrils simple; 
pseudostipules small or lacking. Leaves bifoliolate; peti- 
oles 1.3-5.1 cm long; petiolules 1-4.2 cm long; petioles 
and petiolules slightly ribbed at apex; leaflets ovate to 
ovate-lanceolate, acuminate at apex, obtuse to rounded 
at base, 8-16(17) cm long, 4-7(11.8) cm wide, conspic- 
uously lepidote on both surfaces, with tufts of trichomes 
in axils below and a few, small, round glands scattered 
throughout. Panicles axillary and terminal, bearing few 
flowers; calyx tubular-campanulate, 1.5-2.8 cm long, 
thin, bilabiate or irregularly 3-lobed, often widely ex- 
panded above, sometimes spotted with minute protu- 
berances; corolla with lavender lobes and a white tube, 
4.5-6.5(8) cm long, soft-pubescent outside and on lobes 
inside, glandular-pubescent on base of stamens and on 
tube at point of staminal attachment; stamens included, 
the longer ones 1.7-2 cm long, the shorter ones 1.1-1.4 
cm long, the thecae divaricate, ca 3 mm long; stami- 
nodium 1-3 mm long; pistil 2.5-2.8 cm long; ovary 
linear-oblong, ± quadrangular, ca 3 mm long, densely 
lepidote. Capsules linear, flattened, densely sharp- 
tuberculate, dark-colored, 18-40(46) cm long, 1.7-2.3 
cm wide; seeds ca 1.7 cm long and 4.5 cm wide, the wings 
with a transparent margin and rounded lateral sides. 
Croat 13983, 15564. 

Occasional, in the forest and along the shore. Flowers 
abundantly from June through August (to November), 
in extravagant, long-lasting bursts. The fruits mature in 
March and April. The species may not flower every year. 

The species is distinguished by its flattened corolla 
tube, its large, bilabiate, membranaceous calyx, and its 
linear verrucose-tuberculate fruits resembling wood rasps. 

Gentry treated this species as Scobinaria japurensis 
(DC.) Sandw. in the Flora of Panama (1973b), but he has 
subsequently considered that taxon a distinct Amazonian 
species. 

Fruits make an oil spot on pressing paper when dried. 
Belize to Venezuela and Bolivia. In Panama, known 

from tropical moist forest in the Canal Zone, San Bias, 
Veraguas, Panama, and Darien and from tropical wet 
forest in Colon, Panama, and Darien. 

CALLICHLAMYS Miq. 

Callichlamys latifolia (L. C. Rich.) K. Schum. in 
Engler & Prantl, Nat. Pfl. 4(3b):223. 1894 

Liana, ± glabrous and minutely glandular-lepidote 
throughout; branchlets terete, somewhat lenticellate, 
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striate in age; tendrils simple; pseudostipules inconspic- 
uous. Leaves usually 3-foliolate, sometimes with a tendril 
replacing terminal leaflet; petioles 2.5-9 (18) cm long; 
petiolules 1.1-9.5 cm long; leaflets ovate to elliptic, long- 
acuminate, acute to rounded at base, 9-16(37) cm long, 
4-7 (22) cm wide, with tufts of trichomes in axils below, 
with a few round glands along midrib below. Racemes 
short, terminal or axillary; flowers bright yellow, few; 
calyx globular to oblong-ellipsoid in bud, thick and 
spongy, to ca 4.5(6) cm long, 2(4.2) cm wide, completely 
enveloping corolla in bud, splitting somewhat irregularly 
as corolla emerges; corolla 7-9 (11) cm long, glandular- 
puberulent, the limb broadly spreading, the tube with 
stalked, glandular trichomes at point of staminal attach- 
ment; stamens included, the longer pair 2.5-3.8 cm long, 
the shorter pair 1.5-2.3 cm long, the thecae divaricate, 
2-3 mm long; staminodium 0.6-1.1 mm long; pistil 
5.2-5.7 cm long; ovary ovate-cylindric, 3-4 mm long, 
± glabrous. Capsules compressed-ellipsoid, to 32 cm 
long and 6-11.5 cm wide; valves ca 5 mm thick, glabrous; 
seeds 2-4 cm long, 6-10(13) cm wide, tan, somewhat 
narrowed toward the rounded lateral margins. Croat 
6835, 8058. 

Occasional, in the forest canopy and at lower levels at 
the margin of the lake. Flowers mostly in October and 
November, but sporadically throughout the year; on an 
individual vine a few flowers are open for about a week, 
followed by a brief burst of flowering. The fruits prob- 
ably mature in the dry season. 

The species can be recognized when sterile by the 
conspicuous tufts of trichomes in the lower vein axils. 
Also useful in recognition is the smooth gray bark with 
whitish lenticels and the red-drying major lateral veins 
(Gentry, 1973b). 

Mexico to Brazil. In Panama, known from tropical 
moist forest in the Canal Zone, Bocas del Toro, San Bias, 
Veraguas, Panama, and Darien and from tropical wet 
forest in Colon. 

See Fig. 490. 

CERATOPHYTUM Pitt. 

Ceratophytum tetragonolobum (Jacq.) Sprague & 
Sandw., Bull. Misc. Inform. 1934:222. 1935 
C. tobagense (Urban) Sprague & Sandw. 

Liana; stems terete, striate, with prominent elongated 
lenticels and conspicuous interpetiolar glandular fields; 
tendrils trifid; pseudostipules at first small, ± triangular, 
acuminate, paired, diverging in age to expose a third 
pseudostipule to 8 mm long. Leaves 3-foliolate, or 
2-foliolate with a terminal tendril; petioles 3-12 cm 
long; terminal petiolules 2.1-4.6 cm long, the lateral 
petiolules 0.3-5.7 cm long; leaflets ovate, ovate-elliptic, 
oblong-ovate, or rarely obovate, usually abruptly acumi- 
nate, usually round to subcordate at base, 6-20 cm long, 
4-15 cm wide, weakly coriaceous, domatia in axils of 
lateral veins cavelike, sometimes barbate at mouth. Pani- 
cles terminal, subcorymbose; calyx truncate, 10-13 mm 
long, coriaceous, glandular-lepidote, with fields of sunken 
glands in distal half; corolla white, becoming yellowish 



Fig. 491. Cydista aequinoctalis 

Fig. 490. Callichlamys latifolia 

Fig. 492. Cydista heterophylla 
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in age, densely pubescent outside and on lobes inside 
with moniliform trichomes, the tube yellow and glabrous 
inside, abruptly narrowed just above base, strongly 
2-sulcate on 3-lobed side; stamens included, the longer 
pair 2.2—2.4 cm long, slightly shorter than style, set 
among a dense ring of trichomes near base; anther thecae 
divaricate, 4.5-6 mm long; pistil 3.2-3.3 cm long; ovary 
narrowly cylindrical, 5 mm long, lepidote. Capsules 
cylindrical, thick, elongated, acute at apex, blunt at base, 
25-39 cm long, 3-4 cm wide, 2-2.5 cm thick, tan at 
maturity, densely covered with minute rounded or ± 
elongated pits; seeds to 1.5(1.8) cm long and 4.5(6.3) 
cm wide. Croat 14458. 

Occasional, in the forest canopy; few fertile collections 
have been made on the island. Flowers at least in April, 
June, and October; individuals produce a few flowers 
over a long period. The fruits probably mature in the 
middle of the dry season. 

May be recognized in sterile condition by the woody, 
trilobate pseudostipules, the prominent interpetiolar 
glands, the trifid tendrils, and the axillary domatia on the 
leaflets. 

Scattered areas from southern Mexico to Venezuela 
and Surinam; West Indies. In Panama, known from 
tropical moist forest in the Canal Zone, San Bias, Pa- 
nama, and Darien. 

CLYTOSTOMA MiersexBur. 

Clytostoma binatum (Thunb.) Sandw., Recueil Trav. 
Bot. Neerl. 34:235. 1937 
C. ocositense (Donn. Sm.) Seib. 

Liana, ± glabrous; trunk ± smooth, the nodes weakly 
swollen; stems terete, often ± 4-sided as a result of longi- 
tudinal ridges from below petiole bases; lenticels ± 
prominent; tendrils simple; pseudostipules clustered, 
ca 3 mm long (resembling miniature bromeliads). Leaves 
bifoliolate; petioles 1-2 cm long; petiolules 1-2 cm long, 
conspicuously articulate at base; leaflets ± elliptic, acu- 
minate at apex, obtuse to rounded at base, 6.5-19 cm 
long, 2.5-8 cm wide, lepidote above and below, with a 
few round glands along midrib below especially near 
base. Flowers sweetly aromatic, terminal, on short leafy 
or leafless branches, usually 3 or 4 per cluster; pedicels 
1.5-2.5 cm long; pedicels and calyces minutely puberu- 
lent; calyx campanulate, 4-5 mm long, truncate, with ± 
submarginal teeth; corolla thistle-colored to pale laven- 
der, 4.5-7.5 (8.5) cm long, tomentulose outside near base 
and on lobes inside, the tube often white near base out- 
side, white inside, with nectar guides extending down 
3-lobed side to near base; stamens included, the longer 

pair 1.4-1.9 cm long, the thecae divaricate, 2-3 mm 
long; pistil to 3 cm long; ovary rounded, short-cylindrical, 
2 cm long, 1.5-2 cm wide, 1-1.5 cm thick, densely 
glandular-pubescent; stigma truncate. Capsules flattened, 
elliptical to orbicular, ca 5 cm long, the surface echinate; 
seeds orbicular, ca 2 cm diam with thick, corky wings. 
Croat 13963. 

Rare; seen on the north shore of Gigante Bay and on 
the island north of Burrunga Point. Flowers and fruits 
throughout the year, with numerous short flowering 
periods most common in the late rainy season. 

The species is recognized in sterile condition by its 
bromeliad-like pseudostipules (often not present), by 
its elliptic leaf blades, and by the four darker lines on 
a subterete to subtetragonal twig (Gentry, 1973b). 

The seeds are dispersed by water. 
Mexico to Brazil. Gentry (1973b) reported the species 

to be most common in tropical wet forest, though most of 
the collections cited were from regions of tropical moist 
forest, according to the Holdridge Life-Zone map of 
Panama. In Panama, known from swampy areas of trop- 
ical moist forest in the Canal Zone, Bocas del Toro, 
Colon, Panama, and Darien and from tropical wet forest 
in Colon. 

CYDISTA Miers 

Cydista aequinoctalis (L.) Miers, Proc. Roy. Hort. 
Soc. London 3:191. 1863 

Liana, mostly glabrous, usually glandular-lepidote; stems 
terete to strongly tetragonal, striate, usually with inter- 
petiolar ridges; tendrils simple, replacing terminal leaflets; 
pseudostipules small or lacking. Leaves bifoliolate; peti- 
oles and petiolules canaliculate, 1.5-4 cm long; leaflets 
ovate to elliptic, acuminate, obtuse to rounded and often 
inequilateral at base, 9-16 cm long, 4-11 cm wide, usually 
with dense clusters of glands in basal axils below. In- 
florescences terminal or axillary racemes or panicles of 
few flowers; calyx campanulate, 6-10 mm long, the teeth 
5, minute; corolla usually 5-8 cm long, weakly bilabiate, 
pale lavender to white, with yellow throat, glandular- 
lepidote outside, pubescent inside, the trichomes mi- 
nute, sessile or short-stalked, brownish, globular, the 
upper lip less deeply lobed than lower lip; nectar guides 
lavender, on 3-lobed lower lip of corolla, extending to 
base of tube; stamens included; filaments broadly arched, 
the thecae divaricate, 3-4 mm long, the longer pair 
1.1-1.7 cm long; pistil 1.6-3.2 cm long; ovary narrowly 
cylindrical, 2-3 mm long, lepidote. Capsules linear, 
flattened, 30-56 cm long, 2-2.5 cm wide, glandular- 
lepidote, shiny as if varnished, lacking an obvious medial 

KEY  TO   THE   SPECIES   OF  CYDISTA 

Flowers precocious; corolla orchid-colored with a white throat; calyx 2- or 3-lobed; capsules with 
2 narrow ridges running the length of each valve; leaves often simple C. heterophylla Seib. 

Flowers not precocious; corolla white or pale lavender with a yellow throat; calyx ± truncate; 
capsules lacking ridges; leaves bifoliolate  C. aequinoctalis (L.) Miers 
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ridge; seeds ca 1.7 cm long and 6 cm broad, the lateral 
margins smooth, rounded. Croat 5208, 12645. 

Abundant in the forest canopy and along the shore. 
Flowers and fruits in numerous short bursts throughout 
the year. 

Sterile material is marked by the ± tetragonal twigs, 
glandular fields in the leaf axils of the lower blade sur- 
face, and the general lack of pseudostipules (Gentry, 
1973b). 

Throughout tropical America. In Panama, known from 
tropical moist forest in all provinces; known also from 
tropical dry forest in Code and Panama, from premon- 
tane moist forest in the Canal Zone, Los Santos, and 
Panama, from premontane wet forest in Code and Pa- 
nama, and from tropical wet forest in Colon and Darien. 

See Fig. 491. 

Cydista heterophylla Seib., Publ. Carnegie Inst. Wash. 
522:417. 1940 

Liana, ± glabrous and glandular-lepidote; stems terete, 
lenticellate, striate in age; tendrils simple; pseudostipules 
small. Leaves usually opposite, sometimes subopposite, 
rarely alternate, simple or 2- or 3-foliolate, deciduous; 
petioles 1.5-5 cm long; petiolules 0.5-5.1 cm long; leaf- 
lets ovate to ovate-elliptic, acuminate, obtuse to rounded 
at base, 5-11(17.5) cm long, 3-8(11) cm wide, usually 
with clusters of glands in axils of basal veins below, the 
veins sometimes sparsely and minutely puberulent; veins 
at base 3. Flowers in lax axillary racemes on defoliate 
branches; pedicels 7-15 mm long; calyx usually 2- or 
3-lobed, often truncate at base, densely lepidote, 6-8 
mm long; corolla funnelform, bilabiate, orchid-colored, 
4-7 cm long, glandular-lepidote outside, the lobes softly 
pubescent on both sides, the tube white, glandular- 
puberulent on nectar guides; nectar guides darker than 
lobes, extending from ca midway on lobes to deep in 
tube on 3-lobed side; stamens included, equaling length 
of style, the longer pair 1.7-1.8 cm long, the thecae 
divaricate, 4-5 mm long; staminodium short, sometimes 
with a reduced anther; pistil 3-3.1 cm long; ovary linear, 
4-5 mm long, lepidote. Capsules linear, to 35 cm long 
and ca 1.5 cm wide, flattened, with 2 narrow, longitu- 
dinal ridges; seeds oblong, ca 1 cm long and 2.6-5.3 cm 
wide, with transparent wings ca 1 cm long. Croat 8206. 

Rare; collected from the shore. Flowers from April 
to May (sometimes from February); the flowers appear 
in a few brief bursts when the plant is leafless. Mature 
fruits have been reported from adjacent areas of the Canal 
Zone in June, July, and November. 

This species can be recognized when sterile by its 
tendency to produce simple leaves and by the strongly 
arcuate pair of basal veins on the blade, each pair with 
glandular field in its axil (Gentry, 1973b). 

Mexico to Colombia. Gentry (1973b) reported this 
species as most common in tropical dry forest, but per- 
haps all of the collections cited were made in drier parts 
of tropical moist forest. In Panama, known from drier 
parts of tropical moist forest in the Canal Zone, Herrera, 
Panama, and Darien and from premontane moist forest 
in Panama. 

See Fig. 492. 

JACARANDA Ant. Juss. 

Jacaranda copaia (Aubl.) D. Don, Edinburgh Philos. 
J. 9:267. 1823 
Palo de bura 

Tree, to 45 m tall; trunk 30-50 cm dbh, often buttressed, 
often wrinkled near base; outer bark fissured, very soft, 
thin, light brown, flaking; inner bark light tan, with 
minute reddish-brown sap droplets in time after being 
slashed; petioles, rachises, and midribs below with granu- 
lar puberulence. Leaves bipinnate, crowded near apex of 
branches, to 40 cm long (juvenile branches with the 
leaves to 1.5 m long); petioles and rachises with medial 
groove; rachis ± angulate; pinnae 5-20 per leaf; leaflets 
3-25 per pinna, ± elliptic, inequilateral, 2.5-7 cm long, 
1.5-3.5 cm wide, conspicuously punctate on both sur- 
faces, toothed only on juveniles. Flowers precocious, 
the panicles very large, narrow, borne among leaves 
near apex of stem, dense but well spaced on rachis; calyx 
± truncate, but often split on one side, 4-7 mm long, 
densely pubescent with short, branched trichomes, lepi- 
dote; corolla lavender-blue, 4-5 cm long, densely pubes- 
cent with branched trichomes outside and on lobes inside, 
the tube constricted 7-8 mm at base, then prominently 
flaring, somewhat curved, white inside, glabrous except 
for glandular trichomes near juncture of stamens; stamens 
included, the longer pair 1.1-1.3 cm long; anthers with 
one theca very reduced; base of filaments and stami- 
nodium with glandular trichomes; staminodium to 3 
cm long, tufted at apex; pistil 1.5-1.8 cm long; ovary 
flattened-cylindrical, 2-2.5 mm long and wide, 1.5 mm 
thick, glabrous. Capsules shortly and broadly oblong, 
rounded at both ends, compressed, 8-14 cm long, 5-8 cm 
broad, glabrous, prominently and minutely lenticellate; 
seeds suborbicular, to 2.5 cm long and 4 cm wide, the 
seminiferous area 5-6 mm long, the wings transparent 
except for veins extending out from center, with a distinct 
sinus at point of attachment. Croat 6782, 7888. 

Common to locally abundant in the forest. Flowers 
from February to May; individuals flower in an extrava- 
gant burst that lasts over a month. The fruits mature 
from July to October, with a few fruits falling as late as 
April (Foster, 1974). Leaves fall in the early dry season 
and are replaced after flowering. 

Belize to the Guianas, Brazil, and Peru. In Panama, a 
characteristic tree species of tropical moist forest (Hol- 
dridge & Budowski, 1956; Tosi, 1971) and common in 
secondary areas at low elevations (Holdridge, 1970); 
known from tropical moist forest in the Canal Zone, 
Bocas del Toro, San Bias, Panama, and Darien, from 
premontane wet forest in Panama, and from tropical 
wet forest in Colon and Darien. 

See Figs. 493 and 494. 

MACFADYENA DC. 

Macfadyena unguis-cati (L.) A. Gentry, Brittonia 
25:236. 1973 

Liana; outer bark thin, gray, forming minute straight 
longitudinal fissures; stems terete, often with interpetio- 



Sob*      , .r s» 
Fig. 493. Jacaranda copaia 

Fig. 494. Jacaranda copaia, 
large pilose staminodium and 

smaller glabrous style 
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lar glandular fields (very conspicuous on young stems) 
with a slight ridge above glands, glabrous or minutely 
pubescent; tendrils terminal, trifid, hooked (rarely rudi- 
mentary); pseudostipules ovate, striate, ca 5 mm long, sub- 
persistent. Leaves bifoliolate; petioles 1-5 cm long; peti- 
olules 0.5-2.5 cm long; leaflets ovate-elliptic, acuminate 
at apex, rounded or obtuse to truncate or subcordate at 
base, 4-14(16) cm long, 0.7-5(7) cm wide, glabrous or 
weakly puberulent on midrib or throughout below, with 
sunken scurfy scales on both surfaces and with a few, 
round, sunken glands below on either side of midrib, 
± entire and somewhat undulate. Inflorescences of 1-3 
flowers, mostly in simple dichasia, terminal; flowers with 
a lemonlike aroma; calyx thin, glabrous, 7-8 (18) mm 
long, the margin truncate or wavy; corolla yellow-orange, 
often pale yellow on tube, funnel-shaped, 5-9 (10) cm 
long, the lobes ca 2 cm long, minutely ciliate; nectar 
guides on 3-lobed lip, faint, minutely glandular, with 
darker yellow-orange lines extending to base of tube; 
stamens with the upper pair 2.1-2.4 cm long; filaments 
shortly glandular-puberulent at point of attachment to 
tube (ca 5 mm from base); staminodium 0.5-1.5 cm long; 
pistil 2.8-3.8 cm long; ovary minutely papillate; disk 
doughnut-shaped, conspicuous; style ca 3 cm long; stig- 
mas 2, broadly spatulate. Capsules linear, flattened, 
60-108 cm long, 1-2 cm wide, tapered to acute at apex, 
blunt at base; valves thin, dark-colored, with a faint 
medial ridge, otherwise ± smooth, lepidote; replum 
thick, woody; seeds 5.5-6 cm wide, ca 1.5 cm long, 
opaque except for lateral margins, these deeply lacerate. 
Croat 10224,14062, 14645. 

Occasional but locally common in areas of the older 
forest. Flowers mainly from March to June; individuals 
flower in a single brief burst. The peak of seed release 
occurs in the dry season. 

The species may be recognized by its trifid tendrils, 
which are shaped like a cat's claws. It differs from other 
species of bignoniaceous vines in its habit of growth: 
juvenile plants are appressed to the trunks and branches 
they climb; when the plant becomes established, it 
branches freely, often dangling, and the leaves are larger 
and free. 

Mexico to Argentina; West Indies. Gentry (1973b) 
reported the species to be most common in tropical dry 
forest, but few of the collections he cited were from 
regions of tropical dry forest. In Panama, known prin- 
cipally from premontane moist forest in the Canal Zone 
and Panama, also from drier parts of tropical moist forest 
in the Canal Zone, Panama, and Darien, and much less 
commonly from premontane wet forest in Panama and 
Darien. 

MART I NELL A Baillon 

Martinella obovata (H.B.K.) Bur. & K. Schum. in 
Mart., Fl. Brasil. 8(2):161, pi. 84. 1896 

Liana; branches terete, finely striate, with minute gland- 
tipped trichomes, the nodes with broad interpetiolar 
ridges; tendrils trifid, the arms hooked; pseudostipules 

replaced by small branches or branch scars. Leaves bifoli- 
olate, glabrous except minutely puberulent on veins 
below; petioles usually at right angles to branchlets, 
2-7 cm long; petiolules 4-6 cm long; leaflets ± ovate, 
abruptly acuminate to ± falcate-acuminate, cordate at 
base, 7-21 cm long, 4-15 cm wide, with round glands 
scattered along midrib below; major veins often darker 
than surface (lighter on young leaves). Inflorescences 
usually axillary flexuous racemes, sweetly aromatic, rarely 
terminal; pedicels slender, ca 1.5 cm long; calyx to 2 cm 
long, usually 3-lobed at anthesis, minutely glandular- 
puberulent or glabrous, with a few impressed glands, 
the lobes short, abruptly acuminate, 5-9 mm long; corolla 
bilabiate, 5-7 cm long, the tube curved, white at base, 
pale violet-purple above, sparsely glandular-lepidote 
outside above, the lobes dark violet-purple, densely 
glandular-lepidote; nectar guides on lower 3-lobed side 
of corolla; tube below point of staminal attachment and 
base of filaments with short glandular pubescence; sta- 
mens probably held against 2-lobed side of corolla, the 
longer pair 1.5-1.7 cm long; anther thecae divaricate, 
2.5-3 mm long; staminodium 1-2 mm long; pistil 3.5-3.7 
cm long; ovary linear, 4 mm long, sparsely lepidote or 
puberulent. Capsules brown, linear, 55-80(130) cm long, 
ca 1.9 cm wide, glandular-lepidote, inconspicuously 
puberulent, especially along margin; seeds 1-1.7 cm long, 
4-6 cm wide, the wings thin. Croat 14658. 

Rare; seen only in the forest near Armour Trail 500. 
Flowers sporadically throughout the year, especially in 
the rainy season, in extravagant bursts of flowering that 
last about a month. The fruits are released from April to 
September. 

The species may be recognized in sterile condition by 
the trifid tendrils, the long-petiolate, glossy leaves, the 
prominent, linear, interpetiolar ridges, and the tendency 
for the petioles and petiolules to bend or twist (Gentry, 
1973b). 

Belize to Brazil and Bolivia. In Panama, known from 
wetter parts of tropical moist forest in the Canal Zone, 
San Bias, Panama, and Darien, from premontane wet 
forest in Chiriqui, Colon, and Panama, and from tropical 
wet forest in Panama. 

See Fig. 495. 

PACHYPTERA DC.exMeisn. 

Pachyptera kerere (Aubl.) Sandw., Recueil Trav. 
Bot. Neerl. 34:219. 1937 
P. foveolata DC; Tanaecium zetekii Standl. 

Liana; stems and petioles ± striate, the young stems 
sometimes ± square, the nodes with glandular fields 
and an interpetiolar ridge above glands; tendrils trifid; 
pseudostipules vertically 3-seriate, acute, to 7 mm long. 
Leaves 2- or 3-foliolate; petioles 0.9-7.1 cm long, with 
glandular fields at apex; terminal petiolules 1.5-6.1 cm 
long, the lateral ones 0.5-3.2 cm long; leaflets ovate to 
elliptic, acuminate, slightly cordate at base, 10-22 cm 
long, 4-12 cm wide, glabrous or minutely puberulent 
below especially on veins, sometimes very sparsely glan- 



Fig. 495. Martinella obovata 

. 

Fig. 496. Pachyptera kerere 



768 DICOTYLEDONEAE 

dular throughout. Inflorescences short axillary racemes, 
densely flowered; calyx 10-16 mm long, often with 2 
shallow lobes, one lobe slightly longer and emarginate, 
short-puberulent, sometimes with conspicuous plate- 
shaped glands in apical half; corolla 5-10 cm long, white, 
the tube slender, puberulent outside, glabrous inside 
except densely glandular-pubescent below point of stami- 
nal attachment, bent somewhat about midway, the lobes 
5, ± obovate, glandular-tomentose, with sunken brown 
glands on lower side near base, the upper 3 lobes erect, 
the lower 2 recurved; stamens included; filaments fused 
to corolla tube more than half their length, the longer 
pair 1.9-2.1 cm long, the shorter pair 1.4-1.6 cm long, 
the thecae divaricate, 2-4 mm long, densely white-villous; 
pistil 4.5-4.8 cm long; ovary flattened-cylindrical, 2-3 
mm long, minutely papillose; style with 2 broad stigmas 
held at level of longer set of stamens. Capsules ± oblong, 
attenuate at both ends, 10-18(25) cm long, 2-3.8 cm 
wide, raised along median with a minute medial rib, 
minutely puberulent and with scattered, sunken, plate- 
shaped glands; seeds thick, wingless, opaque, 2.5 cm long 
and ca 3.5 cm wide, thickened below and tapered to 
knifelike edge. Croat 8704, 11085. 

Occasional, usually in areas near the shore where the 
seeds are water dispersed, but sometimes in areas at con- 
siderable distance from the shore. Flowers sporadically 
throughout the year, mostly from September to April, 
with a few long-lived flowers at a time. Mature fruits 
have been seen from April to July. 

The species is recognized by its white flower with 
pubescent anthers, the three-seriate pseudostipules, and 
the glandular field on the upper surface of the petioles 
near the apex. 

The interpetiolar glandular areas are sometimes eaten 
away on the stems. Presumably this is done by insects 
that feed on the glands. 

Belize to Amazonian Brazil. In Panama, known from 
wetter parts of tropical moist forest in the Canal Zone, 
Bocas del Toro, Panama, and Darien, from premontane 
wet forest in Colon, Darien, and Panama, and from tropi- 
cal wet forest in Colon and Darien. 

See Fig. 496. 

PARAGONIA Bur. 

Paragonia pyramidata (L. C. Rich.) Bur., Vidensk. 
Meddel. 1893:104. 1894 

Liana; trunks to 8-9 cm diam; outer bark corky, rough- 
ened, ± peeling; inner bark light brown, soft; stems 
terete, with interpetiolar ridges at nodes; tendrils bifid or 
trifid; pseudostipules lanceolate, sharply pointed, 2-7 mm 
long. Leaves bifoliolate; petioles 1-4.5 cm long, with 
large, sunken, plate-shaped glands on upper surface near 
apex; petiolules 0.7-4.7 cm long; leaflets ovate, obovate, 
or elliptic, abruptly acuminate and sometimes down- 
turned at apex, mostly obtuse to rounded at base, 8-24 
cm long, 3-13 cm wide, often puberulent on veins below, 
minutely glandular-lepidote, subcoriaceous, usually 
drying grayish-green. Inflorescences broad terminal 

panicles of many flowers; branches puberulent; flowers 
imperial purple to dark orchid (drying brown); calyx 
campanulate, truncate or slightly lobed, 5-9 mm long, 
somewhat warty and gland-dotted; corolla 2-7 cm long, 
densely velvety outside with moniliform trichomes except 
at base, glandular and moniliform-pubescent on lobes 
and throat inside, the tube glabrous inside except at base, 
constricted near base, fused to filaments; stamens set 
among short white bristles, the longer pair 1.6-1.9 cm 
long, the shorter pair 1.2-1.5 cm long; staminodium short; 
pistil ca 2 cm long; ovary linear, ca 5 mm long, strongly 
lepidote. Capsules linear, to 50(61) cm long and 1.5 cm 
wide, subterete or somewhat flattened with an obscure 
longitudinal rib, minutely bumpy; seeds 0.8-1.5 cm long, 
3.5-4.5 cm wide, rounded and translucent on lateral 
margins. Croat 7896, 10161. 

One of the most common bignoniaceous vines on the 
island. Flowers in extravagant bursts lasting about a 
month, abundantly in the dry season and erratically 
throughout the yeai. Most mature fruits are seen from 
February to May. 

Because of its flower color, it may be confused at a 
distance with several other species. The high canopy 
vines can be easily observed along the shore, but, as with 
other vines of the family, only the fallen flowers are 
usually seen in the forest. 

The species is most easily confused vegetatively with 
Ceratophytum tetragonolobum, but can be distinguished 
from that species by having simple or bifid tendrils and 
by lacking intepetiolar glandular fields (Gentry, 1973b). 
C. tetragonolobum has glandular fields and trifid tendrils. 

Mexico to Brazil, Bolivia, and Peru. In Panama, wide- 
spread in tropical moist forest; known also from premon- 
tane wet forest in the Canal Zone, Code, Panama, and 
Darien and from tropical wet forest in Colon, Panama, 
and Darien. 

PHRYGANOCYDIA Mart, ex Bur. 

Phryganocydia corymbosa (Vent.) Bur. ex K. Schum. 
in Engler & Prantl, Nat. Pfl. 4(3b):224, f. 89H. 1894 

Liana; trunk usually 5-7 cm diam, conspicuously swollen 
to ca 9 cm at nodes; outer bark soft, gray-brown; stems 
terete, striate when dry, with the interpetiolar ridge in- 
conspicuous; tendrils simple, spoon-shaped, with glandu- 
lar fields at apex; pseudostipules inconspicuous when 
young, stalked and with spreading forks in age. Leaves 
bifoliolate; petioles 0.6-3.3 cm long; petiolules 0.5-3 
cm long; leaflets ovate to ovate-elliptic, bluntly acuminate, 
obtuse to rounded at base, 8-14 (22) cm long, 3-10.5 (11) 
cm wide, thick, essentially glabrous, lepidote, with clus- 
ters of glands at base above, drying gray; midrib some- 
times conspicuously arched. Panicles short, terminal 
or upper-axillary, of few flowers; calyx spathaceous, 
2.5-4 cm long; corolla tubular-funnelform, 4.5-9 cm 
long, bilabiate, glabrous except for sparse minute glands 
especially outside, the lobes 5, lavender, the upper 2 
broader than long, united to about middle and often 
overlapped at margin, the lower 3 free, the tube white- 



pubescent only near staminal attachment; nectar guides 
on lip, dark lavender, fading into tube; stamens included, 
the longer pair 1.8-2.1 cm long, the shorter pair 1-1.3 
cm long, the thecae divaricate, each 3.5-4.5 mm long; 
staminodium 2-3 mm long. Capsules linear, 35-40(53) 
cm long, ca 2.5 cm wide, blunt on both ends, densely 
lepidote, the medial ridge faint; seeds thin, ca 2 cm long, 
4.5-5 (7) cm wide, the seminiferous area 1 cm wide, the 
margins scarious. Croat 6089, 8272. 

An abundant canopy vine in all parts of the forest. 
Flowers throughout the year in short bursts of few flow- 
ers, perhaps more abundantly from June to September. 
The fruits mature throughout the year, each in about 2 
months. 

Sterile recognition characters include the weakly 
winged petiolules and the terete, smooth, light-gray 
twigs (Gentry, 1973b). 

Seed release occurs throughout the year (Gentry, 
1973b). 

Panama to Brazil. In Panama, known principally from 
tropical moist forest in the Canal Zone, San Bias, Code, 
Panama, and Darien; known also from premontane moist 
forest in the Canal Zone and Panama, from premontane 
wet forest in Colon, Darien, and Panama, and from tropi- 
cal wet forest in Colon and Darien. 

See Fig. 497. 

PITHECOCTENIUM Mart, exMeisn. 

Pithecoctenium crucigerum (L.) A. Gentry, Taxon 
24:123. 1975 
P. echinatum (Jacq.) Baillon 

Liana; stems 6-8-angled, becoming ribbed in age, gla- 
brous, whitish-lepidote; tendrils trifid or twice-trifid; 
pseudostipules 4 at each node, linear-oblong, to 9 mm 
long. Leaves 2- or 3-foliolate; petioles and petiolules 
2-6 cm long, puberulent, lepidote; leaflets ovate, abruptly 
acuminate, round to cordate at base, 7-14(18) cm long, 
6-10(14.7) cm wide, sparsely puberulent to glabrous 
and glandular-lepidote above and below, with several 
round glands in vein axils at base of leaf below, usually 
ciliate; veins at base 5-7. Racemes terminal, bracteate, 
to 20 cm long; all exposed parts sparsely to densely to- 
mentose; flowers moderately few, with a musky odor; 
calyx campanulate, truncate, 1-1.5 cm long, the teeth 5, 
minute, chiefly submarginal; corolla white, yellowish in 
age, 4-6 cm long, 5-lobed, bilabiate, the lobes longer than 
broad, reflexed at maturity, the tube prominently curved 
above base, with minute, moniliform trichomes espe- 
cially on lobes and tube outside; stamens held against 
3-lobed side of corolla, the longer pair just below throat, 
1.7-2.1 cm long, the shorter pair 1.2-1.7 cm long; stami- 
nodium less than 1 mm long, inserted near base of corolla 
tube; pistil 3.3-3.5 mm long; ovary short-cylindrical, 
5-6 mm long, swollen at middle, with both simple and 
multicellular trichomes; style with the 2 lobes about as 
broad as long. Capsules oblong, heavy, densely spiny, 
to 32 cm long, 6-8 cm wide; replum thick, bearing elon- 
gate perforations along margin; seeds ca 4 cm long and 
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10 cm wide, the tan, ± opaque body radiating into a 
very broad, transparent wing. Croat 5804, 7022. 

Occasional in the forest; common locally, often cover- 
ing entire treetops. Flowers mainly in May and June, 
with the flowers long-lasting. The fruits mature during 
the following dry season (February to April). 

The seeds of this species are the best fliers I know. 
To watch the seeds make their slow, irregular trip to the 
ground is always amazing. 

Because of its hexagonal twigs it is confused only with 
Amphilophium paniculatum, but may be distinguished by 
its lack of pubescence, its much-branched tendrils, its 
bent, white corolla, and its large echinate fruits. 

Mexico to Argentina; West Indies. In Panama, known 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, San Bias, Panama, and Darien, from premontane 
moist forest in the Canal Zone and Panama, from pre- 
montane wet forest in Chiriqui and Panama, and from 
tropical wet forest in Colon and Darien. 

See Fig. 498. 

PLEONOTOMA Miers 

Pleonotoma variabilis (Jacq.) Miers, Proc. Roy. Hort. 
Soc. London 3:184. 1863 

Liana, glabrous except for pubescence on leaflet midribs 
and veins below and pilose on axils near base of leaflet 
below; young stems square; tendrils long, trifid near apex; 
pseudostipules long, forked. Leaves 3-ternate, or 2-ternate 
with a tendril or tendril scar; petioles 2.1-6.7 cm long; 
terminal petiolules 1.2-6.5 cm long; leaflets ovate to 
elliptic, sometimes falcate, acuminate, obtuse to rounded 
and sometimes inequilateral at base, 5-15(16) cm long, 
2.5-8.5(9.5) cm wide, weakly viscid when dried, usually 
with a few, round, scattered glands. Racemes short, ter- 
minal, on short lateral branches; pedicels to 1.5 cm long; 
calyx campanulate, 6-9 mm long, truncate, minutely 
toothed; corolla 7-10 cm long, pale yellow throughout 
or with the lobes white, the tube moderately slender with 
a few large glands at apex, pubescent inside just below 
point of staminal attachment, the lobes pubescent and 
glandular with a few scattered larger glands; stamens 
included, the longer pair 2.6-2.8 cm long, slightly shorter 
than style, the shorter pair 1.7-1.9 cm long, the thecae 
divaricate, to 5 mm long; staminodium 4-5 mm long, 
inserted ca 2 cm from base of corolla tube. Capsules 
linear-oblong, acuminate at both ends, to 22 (30) cm long 
and 2.8 cm wide, glabrous, viscid at least on drying; 
seeds ca 1.2 cm long and 3.7(5) cm wide, the lateral mar- 
gins ± rounded, the wings ± opaque. Croat 7876, 7997a. 

Uncommon, in the forest and along the shore. Flowers 
in the middle to late dry season. The fruits mature a year 
later in the dry season. 

The only bignoniaceous vine with bicompound leaves. 
Costa Rica to Venezuela; Trinidad. In Panama, known 

from tropical moist forest in the Canal Zone, Bocas del 
Toro, San Bias, Los Santos, Panama, and Darien and 
from premontane wet forest and tropical wet forest in 
Panama and Darien. 



Fig. 497. Phryganocydia corymbosa M 
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SPATHODEA Beauv. 

Spathodea campanulata Beauv., Fl. Oware 1:47. 1806 
African tulip tree 

Cultivated tree, 7(25) m tall, pubescent throughout, 
especially rufous-tomentose on lower leaf surface, inflo- 
rescence branches, and calyces; pseudostipules foliaceous, 
ovate-cordate, 3 cm long, 2 cm wide. Leaves pinnate, 
3-19-foliolate, to 50 cm long; petioles 3-7 cm long; 
petiolules obsolete or to 2 mm long; leaflets ± elliptic, 
abruptly acuminate, acute to rounded at base, 7-13 cm 
long, 4-7 cm wide. Racemes terminal, corymbiform; 
flowers large, showy; calyx spathaceous, to ca 6 cm long, 
the lobes curved inward; corolla broadly campanulate, 
asymmetrical, more deeply cleft on one side, to ca 13 
cm long, red-orange, the lobes ovate, the margin yellow 
and undulate; stamens directed inward toward calyx, 
often exserted between lowermost lobes like the style; 
anther thecae divaricate, 8 mm long; ovary narrowly 
oblong, minutely papillate. Capsules ± oblong, flattened, 
smooth, acuminate at apex, obtuse at base, 6-11 (21) cm 
long, 4-5 (6) cm wide, splitting open on one side; replum 
perforated, loose at base; seeds ca 2 cm long and 3 cm 
wide, the wings transparent, the margin smooth. Croat 
5177. 

Cultivated in the Laboratory Clearing. Flowers 
throughout the year. 

The species is easily recognized by its large, red-orange 
flowers and oblong capsules with winged seeds. 

Native to tropical West Africa; cultivated throughout 
the American tropics. 

STIZOPHYLLUM Miers 

Stizophyllum riparium (H.B.K.) Sandw., Lilloa 
3:462. 1938 
Adenocalymma flos-ardeae Pitt.; S. flos-ardeae (Pitt.) Sandw. 

Liana; trunk smooth; outer bark soft; stems terete and 
striate to squarish and hollow in age, lacking interpetiolar 
glands; stems, petioles, petiolules, and inflorescence 
branches with short rufous pubescence; tendrils simple 
or weakly trifid; pseudostipules small. Leaves 2- or 
3-foliolate; petioles 2-11 cm long; terminal petiolules 
3.2-7.2 cm long, the lateral petiolules 0.7-4 cm long; 

leaflets ovate to obovate, acute to acuminate, usually 
cordate and sometimes inequilateral at base, 3-20 cm 
long, 2-12 cm wide, sometimes sparsely hispid above, 
with short dense pubescence on veins above and below 
and with pellucid dots and conspicuous round glands 
throughout, dentate to entire. Racemes short, axillary or 
terminal; calyx campanulate, 1-1.6 cm long, densely 
rufous-puberulent, sparsely glandular near apex; corolla 
3-5 cm long, cream-colored, papillose-puberulent and 
sparsely glandular-lepidote outside; stamens included, 
the longer ones 1.5-1.8 cm long, the shorter ones 1.1-1.2 
cm long, the thecae divaricate, 2-2.5 mm long; stami- 
nodium 3-5 mm long, inserted ca 1 cm from base of 
corolla; pistil 2.7-3.1 cm long; ovary linear, tetragonal, 
to 4 mm long, glandular-lepidote. Capsules elongate- 
linear, somewhat flattened, elliptical in cross section, 
30-60 cm long, 7-8 mm broad, somewhat glandular- 
lepidote and with dense, short, rufous puberulence; seeds 
4-5 mm long, 13-24 cm wide, the wings membranaceous, 
brown, weakly demarcated. Croat 10200. 

Seedlings common. One fertile collection was made by 
J. D. Hood (1040) in 1933. Flowers mostly from April to 
November, with few, long-lived flowers at a time. Seed 
release is aseasonal (Gentry, 1972). 

The species has been confused with Stizophyllum 
perforatum (Cham.) Miers (now called 5. longisiligum 
(Veil.) Burr, ex Baillon), which grows only in Brazil. 

The species is recognized by the pellucid dots and 
conspicuous round glands on the leaf surfaces. 

Mexico to Peru and Bolivia. In Panama, known from 
tropical moist forest in the Canal Zone, Bocas del Toro, 
San Bias, Chiriqui, Panama, and Darien, from premon- 
tane moist forest in Panama, and from premontane wet 
forest and tropical wet forest in Colon, Panama, and 
Darien. 

TABEBUIA Gomes ex DC. 

Tabebuia guayacan (Seem.) Hemsl., Biol. Centr.-Amer. 
Bot. 2:495. 1882 
Guayacan 

Tree, 15-40(50) m tall, to 1.5(2) m dbh, usually lacking 
prominent buttresses, glabrous except for minute, simple 
or stellate trichomes in vein axils of leaflets below and 
on a few flower parts; outer bark thick, deeply fissured 

KEY  TO  THE   SPECIES   OF   TABEBUIA 

Flowers pink; leaflets and calyces densely whitish-glandular-lepidote, never with trichomes, with 
plate-shaped glands at least in lower leaflet axils; fruits with a smooth surface   
  T. rosea (Bertol.) DC. 

Flowers yellow; leaflets with stellate trichomes below, at least in axils, lacking plate-shaped glands 
in axils; fruits with a rough surface: 

Leaflets often 7, pubescent only in axils of lateral veins below; calyx pubescent with sparse, 
thick, stellate trichomes; fruits ± lepidote, with conspicuous irregular ridges and tubercles 
 T. guayacan (Seem.) Hemsl. 

Leaflets rarely 7, pubescent throughout below, at least along veins; calyx woolly-pubescent with 
shorter stellate and longer barbate or simple trichomes; fruits at least sparsely stellate- 
pubescent, lacking conspicuous ridges and tubercles  
 T. ochracea (Cham.) Standl. var. neochrysantha A. Gentry 
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Fig. 499. Tabebuia guavacan 

Fig. 500. Tabebu 
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Fig. 501. Tabebuia rosea 
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vertically, the plates between fissures broken into scales, 
flaky and shaggy on older trees; wood very hard, heavy; 
branchlets subtetragonal; pseudostipules and interpetiolar 
glands lacking. Leaves palmately 5- or 7-foliolate, decid- 
uous; petioles 7-10(23) cm long; petiolules 2-4.5 cm 
long; leaflets ovate to elliptic, acuminate, acute to broadly 
rounded at base, minutely glandular-dotted, entire, the 
terminal leaflet largest, 9-30 cm long, 3.5-15.5 cm wide. 
Flowers precocious, the panicles dense, terminal; calyx 
campanulate, 1-1.5 cm long, usually shallowly 5-lobed, 
sparsely stellate-pubescent; corolla yellow, 6-11 cm long, 
almost as wide, glabrous outside, softly pubescent on 
nectar guides inside, the tube brownish, the lobes 4-4.5 
cm long, obovate; stamens held against glabrous side of 
tube, the longer pair 1.5-2.5 cm long, the shorter 12-17 
mm long; filaments arched, each pair of anthers facing 
each other, the thecae divaricate, 2-3 mm long; pistil 
2.4-3.3 cm long; ovary linear, 3-5 mm long, glabrous 
to lepidote. Capsules cylindrical, terete with conspic- 
uous irregular ridges and tubercles, 30-50 (61) cm long, 
1.5-2.5(2.9) cm diam, glandular-lepidote; seeds 9-11 mm 
long, 3.5-4 cm wide, the wings hyaline-membranaceous, 
sharply demarcated from body of seed. Croat 5388, 7940. 

Frequent in the forest. Flowers almost exclusively in 
one or two brief bursts during the dry season (January to 
May), but with occasional asynchronous individuals 
flowering during the rainy season. The fruits mature 
mostly near the end of the dry season, but some seeds 
fall in the early rainy season. Leaves fall during the dry 
season. 

The species can be recognized by having leaves often 
with seven leaflets and stellate trichomes in the lower 
vein axils (Gentry, 1973b). 

Mexico to Colombia. In Panama, known from tropical 
moist and tropical wet forests in the Canal Zone, Colon, 
and Darien, from premontane moist forest in Panama, 
and from premontane wet forest in Chiriqui. 

See Fig. 499. 

Tabebuia ochracea (Cham.) Standl. var. neochry- 
santha A. Gentry, Brittonia 22:260. 1970 
T. heterotrkha DC; T. chrysantha (Jacq.) G. Nicholson sensu 
Sandw. non Jacq. 

Tree, to 25 m tall and to 50 cm dbh; outer bark with shal- 
low vertical furrows separating flat-surfaced ridges; wood 
hard, heavy; branchlets subtetragonal, stellate-pubescent 
when young, glabrate in age; glands and pseudostipules 
lacking. Leaves palmately 5-foliolate, deciduous; petioles 
6-18 cm long, stellate-pubescent; petiolules 0.2-5.1 cm 
long; leaflets mostly oblong-obovate, abruptly acuminate, 
obtuse to truncate (rarely subcordate) at base, membran- 
aceous, lepidote on both surfaces, the pubescence stellate, 
sparse above and dense below, the margins entire to ser- 
rate, the terminal leaflet largest, 5-22 cm long, 1.8-4.4 
cm wide. Inflorescences contracted terminal panicles, 
branches stellate-pubescent; flowers precocious; calyx 
campanulate, 5-lobed, 8-15 mm long, woolly-pubescent 
with shorter stellate and longer (to 7 mm) simple tri- 
chomes; corolla yellow, tinged reddish in throat, 4-8.3 cm 

long, nearly glabrous outside, villous inside, glandular- 
pubescent at level of stamen insertion, the tube brownish 
(at least in dried specimens), 3-5.8 cm long; stamens 
didynamous, the longer ones 1.5-2 cm long, the shorter 
ones to 1.5 cm long, the thecae divaricate, 1.5-2.5 mm 
long; staminodium 2-11 mm long; pistil 2-2.7 cm long; 
ovary linear, to 5 mm long, lepidote to puberulent with 
simple and stellate trichomes. Capsules cylindrical, terete, 
tapered at both ends, 13-25 cm long, 1-1.5 cm wide, with 
golden woolly pubescence of short stellate trichomes and 
longer, ± simple trichomes; seeds 4-8 mm long, 1.8-2.9 
cm wide, the wings hyaline-membranaceous, distinctly 
demarcated from body of seed. Croat 6915. 

Known only as a seedling on BCI, but easily occurring 
as an adult as well. Elsewhere in Panama flowers from 
January to April with apparently two brief bursts of 
flowering. The fruits are mature in the middle to late 
dry season (Gentry, 1972). 

Superficially the species looks much like T. guayacan. 
BCI would be about the limit of the species' range toward 
the wetter Atlantic slope. 

The species T. ochracea ranges from Honduras to 
Brazil; var. neochrysantha occupies the northern part of 
the range, extending as far south as Venezuela. In Pan- 
ama, the variety is known from drier parts of tropical 
moist forest in the Canal Zone, Veraguas, Panama, and 
Darien, from tropical dry forest in Code and Herrera, 
from premontane moist forest in the Canal Zone and 
Panama, and from premontane wet forest in Code. 

Tabebuia rosea (Bertol.) DC, Prodr. 9:215. 1845 
T. pentaphylla (L.) Hemsl. 
Roble, Roble de sabana 

Tree, 5-35 m tall, 1 m dbh; outer bark deeply fissured, 
very thick; inner bark thick, with annular rings; stems, 
petioles, and leaflets moderately lepidote throughout. 
Leaves palmately 3-5-foliolate; petioles 5-25 (32) cm 
long; petiolules 0.2-8 cm long, of varying lengths on 
one petiole; leaflets broadly elliptic, abruptly acuminate, 
obtuse to rounded or slightly subcordate at base, 5-22 
cm long, 2-11 cm wide, with clusters of round glands in 
vein axils at base below. Flowers precocious, the panicles 
terminal, cymose; calyx bilabiate, 1.5-2.5 cm long, 
densely glandular-lepidote, persisting in fruit; corolla 
lavender to whitish, 6-11 cm long, glabrous outside, 
pubescent inside on lobes and especially on nectar guides 
within tube on 3-lobed side of corolla; stamens with the 
longer filaments 1.4-2 cm long, the shorter ones 1-1.5 
cm long, the thecae divaricate, 2.5-3.5 mm long; stami- 
nodium 2-6 mm long, inserted 5-10 mm from base of 
corolla; pistil 1.9-3.2 cm long; ovary linear, 5-8 mm 
long, densely lepidote. Capsules cylindrical, elongate, 
terete or somewhat flattened, 25-35 cm long, ca 1.5 cm 
wide, densely lepidote and also with a few larger, crater- 
iform glands, lacking projections. Croat 7771, 8394. 

Frequent throughout the island. Flowers most abun- 
dantly in March and April (sometimes in February); 
individuals produce an extravagant burst of flowers over 
a long period. The fruits are seen all year; seeds are re- 



leased mostly in the early rainy season. Leaves fall pos- 
sibly twice per year, once in the dry season and again 
around July. 

The species can be recognized when sterile by its 
leaves, which have five leaflets and are lepidote but other- 
wise glabrous (Gentry, 1973b). 

Mexico to Colombia and Venezuela; West Indies; 
ranging from near sea level to 1,500 m. In Panama, a 
characteristic species of tropical dry, premontane moist, 
and tropical moist forests (Tosi, 1971); known from trop- 
ical moist forest in the Canal Zone, Bocas del Toro, San 
Bias, Veraguas, Herrera, Panama, and Darien, from trop- 
ical dry forest in Code, from premontane moist forest in 
Panama, from premontane wet forest in Chiriqui, Code, 
Panama, and Darien, and from tropical wet forest in 
Colon, Veraguas, and Panama. 

See Figs. 500 and 501. 

TYNNANTHUS Miers 

Tynnanthus croatianus A. Gentry, Ann. Missouri Bot. 
Gard. 58:93. 1971 

Liana; stems terete, glabrous, the young stems moderately 
lenticellate, the older stems conspicuously roughened; 
interpetiolar ridges indistinct; tendrils trifid; pseudo- 
stipules minute, acute, the apex caducous, leaving a 
brown scar on base, the base bulbous, less than 2 mm 
high. Leaves 3-foliolate, or 2-foliolate with a tendril 
scar, glabrate to inconspicuously pubescent; petioles 
longer than petiolules, mostly (1.4)3-7 cm long; terminal 
petiolule 2.8-3.3 cm long, longer than lateral ones; leaf- 
lets ovate-elliptic, abruptly acuminate, obtuse to rounded 
at base, mostly 5-13 cm long, 2.5-7.5 cm wide, bicolor- 
ous, entire; reticulate veins distinct on paler lower sur- 
face, the lateral veins in 3-5 pairs. Inflorescences axillary 
and terminal, paniculate, usually less than 6 cm long, 
for the most part minutely and densely pubescent; calyx 
less than 4 mm high, truncate, commonly with 1 obscure 
tooth, glabrous inside; corolla white, mostly about 1.5 
cm long, about as wide, bilabiate, with 2 lobes almost 
completely fused, glabrous inside, the opposing 3 lobes 
with nectar guides at base and alternate with them; nectar 
guides two, yellow; stamens with the longer pair below 
nectar guides, almost equaling petals; filaments connate 
near base, the longer ones 1—1.2 cm long, the shorter 
ones 0.9-1 cm long, the thecae divaricate, ca 1.3 mm long; 
staminodium ca 5 mm long, inserted 2 mm from base of 
corolla tube; pistil 16-17 mm long; ovary conical, 1.5-2 
mm long, densely pubescent; style pubescent, exceeding 
anthers; stigmas 2, pointed. Capsules linear, flattened, 
long-acuminate at apex, to 35 cm long, ca 1 cm wide, 
0.5 cm thick, sparsely to densely puberulent (at least 
when young), the lateral edge with prominently raised 
margins; seeds 6-7 mm long, to 17 mm wide, the upper 
edge with rounded corners, the lower edge flat, the corner 
square. Croat 11927 (type), 13975. 

Rare, known from the south shore of the island and 
near the Laboratory Clearing. Flowers mostly in July 
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and August with extravagant, long-lasting bursts of 
flowers. The fruits are mature from late November to 
March. 

The species can be recognized in sterile condition by 
its trifid tendrils, subtetragonal young stems, four-angled 
pith, and sap with the aroma of cloves (Gentry, 1973b). 

Panama and probably Colombia. In Panama, known 
from tropical moist forest in the Canal Zone, eastern 
Panama, and Darien. 

XYLOPHRAGMA Sprague 

Xylophragma seemannianum (O. Kuntze) Sandw., 
Kew Bull. 1953:469. 1954 
Saldanhaea seemanniana O. Kuntze 
Pie de gallo, Pink bell 

Liana; stems terete, prominently lenticellate, with inter- 
petiolar glandular fields; most younger parts densely 
stellate-pubescent; tendrils simple, few, becoming large 
and woody; pseudostipules inconspicuous or ovate to 
triangular, to 4 mm long, distichously arranged in dense 
clusters. Leaves 3-foliolate or with a tendril replacing 
terminal leaflet, appearing after onset of flowers, decid- 
uous; petioles 7-12 cm long; petiolules 1-7 cm long; 
leaflets ovate, oblong-ovate, or obovate, abruptly acumi- 
nate, obtuse to rounded or subcordate at base, to 13(28) 
cm long and 7(15) cm wide, stellate-tomentose or glabrate 
in age except on veins. Panicles dense, in axils of fallen 
leaves, appearing before new leaves; flowers sweetly 
aromatic; pedicels, calyces, and corollas (except tube near 
base) densely pubescent with branched trichomes; calyx 
narrowly campanulate, 5-7.5(9) mm long, 5-costate, the 
costae extending beyond margin to form short teeth; 
corolla lavender-pink, 3.5-5.5 (6) cm long, the tube white, 
glabrous inside; stamens with the longer pair 1.6-2.1 
cm long; anther thecae divaricate, 2.3-3.5 mm long; pistil 
2.1-2.8 cm long; ovary tapered-cylindrical, ± flattened, 
1.5-2.5 mm long, densely lepidote. Capsules oblong, 
smooth, ± compressed, 9-18(25) cm long, to 5 cm wide; 
seeds 2-2.5 cm long, to 4.5 cm wide, the body orbicular, 
tan, cordate at base, to 2 cm wide, the wings transparent. 
Croat 13962, Foster 705. 

Moderately uncommon. Flowers in the late dry season 
(March to May), with extravagant, long-lasting bursts of 
flowers. The fruits mature in the following dry season. 
Leaves fall during the dry season and are replaced shortly 
after flowering. 

The species can be recognized when sterile by its 
relatively large leaves with stellate (dendroid) pubes- 
cence and by its interpetiolar glandular fields. 

Mexico and Belize to Colombia, Venezuela, and the 
Guianas; Trinidad. In Panama, known only from the 
Pacific slope (except in the Canal Zone), from drier areas 
of tropical moist forest in the Canal Zone, Veraguas, 
Herrera, Panama, and Darien, from tropical dry forest 
in Code, from premontane moist forest in the Canal 
Zone and Panama, and from premontane wet forest in 
Chiriqui, Panama, and Darien. 
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127. GESNERIACEAE 

Epiphytic, hemiepiphytic, or terrestrial shrubs, vines, or 
perennial herbs, generally succulent; stems usually creep- 
ing, loosely rooted. Leaves opposite, petiolate; blades 
simple, serrate; venation pinnate; stipules lacking. Flow- 
ers bisexual, zygomorphic, solitary or in cymose, fascicu- 
late, or racemose inflorescences; peduncles or pedicels 
bracteate; calyx deeply 5-lobed (may be toothed as well); 
corolla tubular, bilabiate, 5-lobed, showy; stamens 4, 
didynamous, epipetalous; anthers connate, 2-celled, 
dehiscing longitudinally; nectariferous disk ringlike; 
ovary superior or partly inferior, 1-locular, 2-carpellate; 
placentation parietal; ovules numerous, anatropous; style 
1; stigma 1 and bilobed or scoop-shaped. Fruits loculi- 
cidal, 2-valved capsules or berries; seeds many, with 
abundant endosperm. 

Distinguished by being small epiphytic or hemiepiphy- 
tic shrubs or vines or soft, juicy-stemmed herbs with 
opposite, frequently toothed leaves and showy, often 
somewhat zygomorphic, frequently gibbous flowers with 
usually four stamens held to one side of the throat. 

Columnea billbergiana, C. purpurata, Kohleria tubi- 
flora, and probably Besleria laxiflora are hummingbird 

pollinated. All other species, with the possible exception 
of Drymonia serrulata, for which bat pollination has been 
suggested (Vogel, 1958), are probably insect pollinated. 
Euglossine bees are probably responsible for pollination 
of Chrysothemis, Codonanthe, Drymonia, and Nautilo- 
calyx. It is suspected that Diastema raciferum may be 
pollinated by butterflies (H. Wiehler, pers. comm.). 

Most species on BCI probably have bird-dispersed 
seeds, though Drymonia serrulata may be in part bat 
dispersed and Codonanthe crassifolia and possibly Chry- 
sothemis friedrichsthaliana and Nautilocalyx panamensis 
may be transported by ants. Seeds of Diastema raciferum 
and Kohleria tubiflora are dispersed by the wind with a 
"salt shaker" action. 

Some 140 genera and about 1,800 species; mostly in the 
subtropics and tropics in Asia and Central and South 
America. 

BESLERIA L. 

Besleria laxiflora Benth., London J. Bot. 5:361. 1846 

Terrestrial shrub or suffrutescent herb; stems densely 
strigose when young. Leaves elliptic or narrowly oblong, 
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Flowers white: 
Plants terrestrial: 

Corolla ca 2 cm long; calyx less than 8 mm long; nectary of 5 individual glands; plants with 
scaly rhizomes Diastema raciferum Benth. 

Corolla 4-4.5 cm long; calyx 1.5-2 cm long; nectary of 1 large dorsal gland; plants lacking 
rhizomes but often with tubers   Nautilocalyx panamensis (Seem.) Seem. 

Plants epiphytic or hemiepiphytic: 
Calyx leaflike, the lateral lobes more than 4 cm long; corolla ca 6 cm long, the limb more than 

3 cm wide; fruits fleshy, 2-valved, capsular; leaf blades dentate, usually more than 8 cm 
*onS Drymonia serrulata (Jacq.) Mart. 

Calyx small, the lateral lobes less than 1 cm long; corolla less than 4 cm long, the limb less 
than 2 cm wide; fruits berries; leaf blades entire or serrate, usually less than 6 cm long: 

Calyx winged (with long decurrent keels), the lateral lobes at anthesis less than 3 mm long; 
corolla more than 3 cm long, the limb more than 1.5 cm wide .. Codonanthe uleana Fritsch 

Calyx lacking wings or ridges, the lateral lobes at anthesis ca 6 mm long; corolla less than 
2.5 cm long, the limb less than 1 cm wide Codonanthe crassifolia (Focke) Mort. 

Flowers red, yellow, or orange: 
Plants usually epiphytic or hemiepiphytic, often high in trees: 

Leaves of a pair strongly unequal, the larger one more than 15 cm long; corolla yellow, tubu- 
lar, 3 cm long, with a subequal limb; fruits rose-orange, ovoid berries; plants rare or pos- 
sibly no longer on the island Columnea purpurata Hanst. 

Leaves of a pair subequal, less than 4 cm long; corolla red-orange, strongly bilabiate, 5-7 cm 
long; fruits white globose berries; plants occasional Columnea billbergiana Beurl. 

Plants terrestrial: 
Calyx lobes connate four-fifths of their length, the calyx 5-angled; corolla 8 mm longer than 

calyx; nectar guides red lines, on 2 lobes; nectary of 1 large dorsal gland; fruits 2-valved 
capsules    Chrysothemis friedrichsthaliana (Hanst.) H. E. Moore 

Calyx lobes free from one another, the calyx without angles; corolla 15-25 mm longer than 
calyx; nectar guides lacking; nectary of 5 glands or ring-shaped: 

Corolla densely pubescent, 2.5-3 cm long, constricted in throat, the subequal lobes ca 2 
mm long; nectary consisting of 5 glands; fruits 2-valved capsules; leaves conspicuously 
soft-pubescent below Kohleria tubiflora (Cav.) Hanst. 

Corolla glabrous, ca 2.2 cm long, only slightly constricted in throat, the lobes of the limb 
ca 3 mm long, flared; nectary ring-shaped; fruits red-orange berries; leaves glabrous 
or inconspicuously pubescent below Besleria laxiflora Benth. 



those of a pair equal or unequal, mostly 10-21 cm long, 
4-8.5 cm broad, sparsely strigillose on veins beneath. 
Flowers in umbellate or cymelike clusters; peduncles to 
4.5 cm long; pedicels about as long as peduncles; calyx 
7.5-14 mm long, orange or red, one-third to one-half as 
long as corolla, the lobes ovate to ovate-lanceolate, atten- 
uate to a mucro; corolla red or orange, erect, slightly 
swollen at base, to 2.2 cm long, glabrous on outside, with 
a glandular throat inside and a ring of pubescence at the 
staminal insertion; ovary superior, glabrous; stigma shal- 
lowly bilobed, the lobes broadened laterally; nectary 
ring-shaped. Berries globose, 1-12 mm diam, red or 
orange; seeds many, small, reddish-brown. 

Reported by Kenoyer and Standley (1929) from near 
the laboratory, but the ecology of the Laboratory Clear- 
ing has changed so remarkably since that time that it is 
unlikely that the species still occurs on the island; no 
collections of it have been seen. Flowers and fruits else- 
where in Panama throughout the year, mostly in the rainy 
season. Plants often have both flowers and mature fruits. 

Mexico to Colombia, Venezuela, the Guianas, and 
Brazil; from sea level to 1,400 m. In Panama, ecologically 
variable, but generally growing in weedier habitats than 
are now common on BCI; known from tropical moist 
and premontane wet forests in all provinces and appar- 
ently from other life zones at higher elevations as well. 

CHRYSOTHEMIS Dec. 

Chrysothemis friedrichsthaliana (Hanst.) H. E. 
Moore, Baileya 2:87. 1954 
Tussacia friedrichsthaliana Hanst. 

Terrestrial or epiphytic herb; stems obscurely 4-sided, 
succulent, ca 1 cm thick. Petioles short, flattened; leaf 
blades broadly elliptic, acute to acuminate at apex, cune- 
ate at base and decurrent onto petiole, 8-40 cm long, 
4-16 cm wide, irregularly crenate-serrate, short-pilose 
above, puberulent below especially on midrib and veins, 
dark green and shiny above, pale below; veins impressed 
above, raised below. Inflorescences axillary from upper 
leaves, usually of 3 pedicellate flowers atop a bracteate 
peduncle; pedicels 1-4 cm long; calyx green or yellow, 
inflated, mostly to 2 cm long, irregularly 5-lobed, with 
5 broad lateral wings; corolla 5-lobed, slightly asymme- 
trical, 1.9-2.8 cm long, ± glabrous, yellow or orange at 
least on the distal part of tube and lobes, the lobes with 
red lines inside extending somewhat into tube, the tube 
constricted 3-4 mm above base between the lower 2 
lobes; stamens 4, ca 12 mm long; filaments recurved at 
apex; ovary superior; style mostly glabrous, 5-8 mm 
long; stigmas bilobed; nectary of 1 large dorsal gland. 
Capsules 2-valved, fleshy, pubescent, 7-10 mm diam; 
seeds many, to 0.6 mm long, about twice as long as wide, 
with a fleshy, enlarged funicle. Croat 5930, 11708. 

Occasional in the forest and the Laboratory Clearing, 
often on moist rocks, or rarely on rotting wood. Flower- 
ing and fruiting throughout the rainy season (May to 
December). Individuals flower for a relatively long time, 
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with some fruits maturing while the plant is still in 
flower. 

Easily recognized by the succulent stems, inflated 
calyx, and orange flowers with red lines. H. Wiehler 
(pers. comm.) reports having seen seeds of this species 
being carried away by ants, with the funicle still attached, 
both in the field and in the greenhouse. It is not known if 
this is the sole means of dispersal. 

Central America to western Colombia. In Panama, 
known principally from tropical moist forest in the Canal 
Zone, Bocas del Toro, Colon, San Bias, Chiriqui, Pa- 
nama, and Darien; known also from premontane wet 
forest in Bocas del Toro (Rio Guarumo) and from tropi- 
cal wet forest in Colon (Portobelo). 

CODONANTHE (Mart.) Hanst. 

Codonanthe crassifolia (Focke) Mort. in StandL, Publ. 
Field Mus. Nat. Hist., Bot. Ser. 18:1159. 1938 
C. confusa Sandw. 

Small epiphytic or hemiepiphytic shrub, usually less than 
30 cm long, rooting at nodes, glabrous or with most parts 
minutely puberulent. Leaves thick; petioles 5-15 mm 
long; blades variable, ovate to obovate, obtuse to short- 
acuminate at apex, acute at base, 1.5-6 cm long, 1-2.5 
cm wide; lateral veins indistinct. Flowers axillary, 1-4 
borne together; pedicels puberulent; calyx puberulent, 
deeply 5-lobed, ca 5-7 mm long, the lobes slender, the 
dorsal lobe depressed by corolla, the 4 erect lobes with 
3 glands in the sinus, the lateral lobes ca 6 mm long at 
anthesis; corolla bilabiate, 1.9-2.2 cm long, white, mottled 
with red inside below the 2-lobed side of lip, minutely 
puberulent on 3-lobed side, the limb 9-10 mm wide, the 
lobes rounded, broader than long, the tube gibbous, 
extending prominently below calyx; stamens 4, included, 
the longer pair to 2.5 cm long; filaments curved at apex, 
widened toward base; anthers oblong, to 2 mm long, 
coherent in pairs or free; staminodium very small; ovary 
superior, oblong-ovoid, puberulent; style longer than 
stamens; stigma 1, scoop-shaped, held just above stamens; 
both stamens and stigmas ± appressed against the 3-lobed 
side of corolla; nectary of 1 large dorsal gland. Berries 
subglobose, 10-12 mm long, 7-9 mm wide, red, ± gla- 
brous; seeds reddish, slightly curved, ca 2 mm long 
and 0.7 mm wide, longitudinally striate. Croat 5916. 

Frequent in the forest, usually rather high in trees. 
Flowering and fruiting throughout the year, but most 
abundantly in the rainy season. Fruit development time 
is probably about 1 month. 

Standley considered Codonanthe calcarata Hanst. a 
synonym of this species, but the name was misapplied 
according to Leeuwenberg (1958). 

Like most other members of the genus, C. crassifolia 
is usually associated with ant nests, though many seed- 
lings are found in cracks in tree bark and are not attended 
by ants. The ant nests frequently also contain Aechmea 
tillandsioides (22. Bromeliaceae). 

The fruit is perhaps most logically adapted for bird 
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dispersal, but ants may carry the seeds away after the 
fruits have been pecked open by birds. It is possible that 
fruits occasionally dehisce. In the greenhouse, H. Wiehler 
(pers. comm.) has shown that, if plants are not watered 
for a few days while the fruit is still immature and then 
watered excessively as the fruit ripens prematurely, the 
fruit will break open from the excess water. 

Guatemala to Colombia, Venezuela, the Guianas, and 
Peru; Trinidad; from sea level to 1,400 m. In Panama, 
known principally from tropical moist, premontane moist, 
and tropical wet forests all along the Atlantic slope and 
from tropical moist forest in Darien; known also from 
premontane wet forest in Colon (Santa Rita Ridge) and 
Panama (Cerro Jefe). 

See Fig. 502. 

Codonanthe uleana Fritsch, Bot. Jahrb. Syst. 
37:492. 1906 

Small epiphytic or hemiepiphytic shrub; very much like 
Codonanthe crassifolia but with the leaf blades oblan- 
ceolate to obovate, to 9 cm long and 3.5 cm wide; the 
calyx 5-6 mm long at anthesis, with the underside of 
each sepal (especially the lowest one) bearing a long 
decurrent keel, the lateral lobes 1.3-2.5 mm long at 
anthesis, to 3.5-4 mm long in fruit; the corolla 3.5-3.8 
cm long, the limb 1.5-2 cm wide; the anthers with the 
pores adorned by 2 minute horns. Wilson 65. 

Not seen recently. Seasonal behavior uncertain, prob- 
ably much like that of C. crassifolia. 

Southern Mexico to Brazil (upper Amazon), Peru, and 
Bolivia. In Panama, known from tropical moist forest in 
the Canal Zone and Panama (San Jose Island) and from 
premontane wet forest or tropical wet forest in Colon 
(Santa Rita Ridge). 

COLUMNEA L. 

Columnea billbergiana Beurl., Kongl. Vetensk. Acad. 
Handl. 1854:135. 1854 

Small epiphytic or hemiepiphytic shrub, usually rather 
high in trees and pendent; stems brown, branched, 2-4 
mm diam, sparsely strigose when young. Leaves of a pair 
subequal; petioles 2-6 mm long, strigose; blades ovate- 
lanceolate, acute, broadly cuneate at base, 2-3 cm long, 
8-11 mm wide, thick, glabrous above, pale and strigose 
below; major lateral veins in 3 pairs. Flowers solitary; 
peduncles 5-10 mm long; pedicels 5-13 mm long, densely 
pilose, the trichomes long, white or pink, the bracts 
linear-lanceolate, 3-6 mm long; calyx 8-12 mm long, 
red, the lobes 5, ovate-lanceolate, acuminate, 5-8 mm 
long, white-sericeous outside, glabrous inside, denticu- 
late, the teeth 1-4 on each side, glandular; corolla red, 5-7 
cm long, slender, swollen and gibbous at base, sparsely 
hispid outside, 4-lobed, deeply divided on one side, the 
upper lobe rounded and apiculate at apex, to 1.5 cm long, 
the lateral lobes connate to upper lobe, the free parts to 
ca 8 mm long, acute, the lower lobe 1.2-1.8 cm long, 
somewhat deflexed; stamens 4, exserted; filaments red 

except white at base, nearly as long as and held against 
upper lobe of corolla; ovary superior, glabrous except at 
apex; style white, glabrous or sparsely glandular-pilose, 
equaling or slightly longer than stamens; stigma 1, bi- 
lobed; nectary of 1 large dorsal gland. Berries white, 
globose, ca 1.4 cm diam; seeds yellow, embedded in 
funicular pulp. Croat 10088. 

Occasional to frequent in the forest. Flowers sparingly 
all year, but especially in the rainy season. H. Wiehler 
(pers. comm.) reports a burst of flowering in October for 
cultivated plants in Panama. 

Distinguished by its epiphytic or hemiepiphytic habit 
and slender zygomorphic flowers. Ridley (1930) discussed 
the adaptation to omithochory obvious in the white berry 
and contrasting red sepals. H. Wiehler (pers. comm.) 
suspects that Columnea arguta Mort., found in areas sur- 
rounding BCI, might also be found on the island. 

Known only from Panama, from sea level to 1,000 m, 
most abundantly from premontane wet forest in Code 
and Panama, but also from tropical wet forest in Colon 
(Portobelo) and tropical moist forest in the Canal Zone 
(vicinity of Gatun Lake). 

Columnea purpurata Hanst., Linnaea 34:386. 1865 
Dalbergaria sanguinea (Pers.) Steud. 

Shrub, 1.2-1.8 m long, usually hemiepiphytic, rarely 
terrestrial; stems woody, unbranched, 6-10 mm diam, 
densely yellowish-hirsute. Leaves clustered at apex of 
stem, those of a pair strongly unequal; larger ones short- 
petiolate, on petioles 10-15 mm long, densely hirsute, the 
blades oblanceolate, long-acuminate, cuneate and inequi- 
lateral at base, 13-30 cm long, 4-10 cm wide, serrulate, 
pilose on both sides, with the major lateral veins in 9-11 
pairs; smaller leaf of a pair sessile, ovate, oblique, long- 
acuminate at apex, obtuse at base, to 3 cm long and 1 cm 
wide, deeply toothed, hirsute. Flowers fasciculate in 
upper axils, 5-parted; peduncles very short, bracteate, 
the bracts scarlet, elliptic or lanceolate, ca 3 cm long, 
pilose outside, strigose inside, spinulose-toothed, the 
teeth 4 or 5 per side; calyx ca 3 cm long, scarlet, the lobes 
lanceolate, 5 mm wide near base, long-acuminate, the 
pubescence similar to that on bracts; corolla tubular, ca 
3 cm long, yellow, the tube ca 4 mm diam at base, ex- 
panding to 7 mm diam, contracted toward throat, densely 
brown-sericeous outside, glabrous inside, the limb nar- 
row, regular, about 6 mm wide, the lobes subequal, erect, 
4 mm long and 3 mm wide; stamens 4; filaments glabrous 
at base, short-pilose above; anthers connate, ca 2 mm long 
and 2 mm wide; ovary superior, long-pilose; style gla- 
brous; nectary of 1 large dorsal gland. Berries oblong- 
ovoid, rose-orange; seeds light yellow with enlarged 
funicles. Standley 31393. 

Collected once on the island by Standley and possibly 
no longer occurring there. Probably flowering and fruit- 
ing all year. 

Southern Mexico to Venezuela, the Guianas, and 
Bolivia; Trinidad; Hispaniola. In Panama, known from 
tropical moist forest in the Canal Zone, Panama, and 
Darien. 



DIASTEMA Benth. 

Diastema raciferum Benth., Bot. Voy. Sulphur 
132. 1845 
D. exiguum Mort. 

Herb, to 17 cm tall, sparsely pilose; rhizomes scaly; basal 
nodes of stems often with adventitious roots; stems, peti- 
oles, and inflorescences often flushed with maroon. Peti- 
oles 4-4.5 (7.5) cm long; leaf blades ovate to elliptic, 
acute, obtuse to subcordate and ± inequilateral at base, 
3.5-10 cm long, 2.5-5.5 cm wide, serrate, with 3 or 4 
teeth per cm, sparsely pilose to glabrate above, ± glau- 
cous and glabrous to pubescent at least on the veins be- 
low; veins at margins strongly arching upward. Racemes 
1.5-8 cm long, long-bracteate, terminal, but secondary 
racemes often in leaf axils of more mature plants (at first 
appearing as mere fascicles of leaves); peduncles 10-35 
mm long, the bracts foliaceous, elliptic, ca 5 mm long, 
entire; pedicels 5-15(25) mm long; calyx turbinate, 5-8 
mm long, acutely 5-lobed to two-thirds its length; corolla 
white with yellow throat (pink in var. lilacinum Mort., 
perhaps to be found on the island), salverform, weakly 
bilabiate, ca 2 cm long, substrigose outside, glabrous 
inside, the lobes 5, rounded, 1-2 mm long; stamens 4, 
didynamous; filaments slender, free, to ca 10 mm long; 
anthers free, the thecae orbicular; ovary partially inferior, 
ovoid, minutely puberulent; style slender, to 8.5 mm 
long, withering from fruit; stigma 1, deeply bilobed, flat, 
± winglike, ca 1 mm wide; nectary of 5 individual glands, 
subulate, to 1.3 mm long. Capsules dry, ca 6 mm long, 
splitting along only 1 side; seeds brown, very small. 
Kenoyer 539a. 

Collected once by Kenoyer; an inconspicuous plant of 
gulleys and ravines, it is probably still growing on the 
island, though it has not been seen in recent years. The 
plant dies back during the dry season in areas having a 
distinct dry season, and the rhizome is protected from 
desiccation by a layer of scales. 

The pollinator is unknown, but H. Wiehler (pers. 
comm.) indicates that a very similar species in Venezuela 
is pollinated by the butterfly Leucothyris makrena mak- 
rena Hew. (Nymphalidae, Ithomiinae). 

Costa Rica and Panama. In Panama, known from trop- 
ical moist forest in the Canal Zone, Panama, and Darien 
and from premontane wet forest in Code. 

DRYMONIA Mart. 

Drymonia serrulata (Jacq.) Mart., Prodr. 7:543. 1839 
D. spectabilis (H.B.K.) Mart, ex G. Don 
Calabash vine 

Climbing or creeping vine, hemiepiphytic at least when 
juvenile, often with many aerial roots; older stems with 
a paperish red bark; younger parts succulent. Petioles 
6-30 mm long; blades asymmetrical, acute to shortly 
acuminate at apex, oblique at base, 5-17 cm long, 3-9 
cm broad, slightly fleshy, dark green and scabrous above, 
paler below (juvenile leaves often purplish below), gla- 
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brous to slightly pubescent, the margins dentate. Flowers 
usually solitary in axils; calyx foliaceous, puberulent, 
5-6 cm long, the lobes 5, free, cordate, all but the central 
one very asymmetrical, persistent in fruit; corolla bilabi- 
ate, thick, 5-7 cm long, usually white or cream at least 
on tube and outer surface, the limb 3.5-4.5 cm wide, 
the lobes 5, dentate, marked with red or violet-purple 
inside, the upper lip with nectar guides extending into 
throat, the lobes smaller, the tube asymmetrical, gibbous 
at base and below the upper lip, the upper concavity with 
gland-tipped trichomes; stamens 4; filaments broadened 
at base, twisting in age to draw anthers to bottom of 
corolla; anthers ca 8 mm long, held together in pairs in 
throat of corolla, the apex directed downward, the thecae 
opening at base of anther; ovary superior; style ca 2.5 
cm long, densely glandular-pubescent, held between 2 
prominent lobes within the tube basal to the lower lip, 
elongating after opening of anthers, hollow-tubular at 
apex; stigma 1, with 2 opposing lobes to 4 mm long; 
nectary of 1 large dorsal gland. Capsules ± globose, 
10-20 cm long; valves 2, bright orange to red inside, 
curving back at maturity to expose the cone-shaped clus- 
ter of placental and funicular tissue covered with seeds; 
seeds many, shiny, black, oblong, tapered at ends, twisted, 
ca 1 mm long. Croat 6054, 6121. 

Common along the edge of the lake, occurring occa- 
sionally in the forest high in the canopy. Flowers from 
June to January, principally in the early to middle rainy 
season. The first fruits mature usually by August, and 
some are no doubt still present well into the dry season. 

The pollinator probably hits the apex of the anther as 
it enters the corolla, turning the anther over and dumping 
out the pollen. 

Seeds are possibly dispersed in part by birds, which 
might be attracted to the black cluster of seeds sharply 
contrasted against the red inner valve surfaces. H. Wieh- 
ler (pers. comm.) has indicated that the cluster of seeds 
sometimes smells like cabbage, indicating possible bat 
dispersal. 

Throughout most of tropical America from Mexico 
to Brazil (Mato Grosso) and Bolivia; Lesser Antilles. 
In Panama, known principally from tropical moist forest 
in all regions (except lowland Chiriqui) where forest 
still exists; known less frequently from premontane wet 
forest, tropical wet forest, and premontane rain forest in 
Chiriqui, the Azuero Peninsula, and central Panama. 

See Fig. 503. 

KOHLERIA Reg. 

Kohleria tubiflora (Cav.) Hanst., Linnaea 34:442. 
1865-66 

Coarse perennial herb, often more than 1 m tall, ± vil- 
lous, the trichomes of varying lengths, longest on stems, 
petioles, and midribs of lower blade surface; stems often 
with maroon streaks mottled with smaller, green, elongate 
spots. Petioles 1-7.5 cm long; blades ovate to oblong, 
acute, rounded to cordate at base, mostly 4-14 cm long, 
2.5-9 cm wide, crenate, bicolorous, often maroon and 
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soft-pubescent beneath. Flowers axillary, tubular, ca 
4.5 cm long, usually 3-5 in each axil, pedicellate; calyx 
lobes 5, acute, often tipped with maroon, accrescent in 
fruit; corolla orange-red, 2.5-3 cm long, ca 1 cm wide, 
constricted near apex, villous outside, glabrous inside 
except for a few glandular trichomes near apex, the lobes 
small, rounded, ca 2 mm long, with purple spots on inner 
surface; stamens 4, ca two-thirds the length of tube; fila- 
ments free,, curled at apex; anthers nearly as broad as 
long, at first fused together in a single unit; ovary partly 
inferior, densely velutinous; style held below constriction 
of the corolla tube above stamens; stigma bilobed; nectary 
of 5 distinct glands ca 2.3 mm long, persisting in fruit. 
Capsules ovoid, ca 1 cm long, reddish, apparently split- 
ting open at maturity by 2 thick valves; seeds reddish, 
minute, ± oblong, tapered to both ends, loose at fruit 
maturity (indicating wind dispersal). Croat 6355. 

Occasional, in clearings, in open areas of the forest, 
and on the lakeshore, apparently preferring disturbed 
banks; may be locally abundant. Flowers principally in 
the rainy season, especially in the last half of the rainy 
season. Mature-sized fruits may be seen by October, but 
the actual time of seed dispersal is not known. Since it 
appears likely that the seeds may be wind dispersed, 
they may be shed in the early dry season. 

Recognized by the brightly colored, tubular flowers, 
which are somewhat constricted at the apex, and by the 
semi-inferior ovary. 

Central Costa Rica to Colombia and western Vene- 
zuela. In Panama, known most commonly from tropical 
moist, premontane wet, and tropical wet forests along the 
Atlantic slope in the vicinity of the Canal Zone and also 
from tropical moist forest in Darien and from premon- 
tane wet forest at higher elevations on the Pacific slope; 
known infrequently from the Pacific slope of the Canal 
Zone. 

See Fig. 504. 

NAUTILOCALYX Linden 

Nautilocalyx panamensis (Seem.) Seem., Bot. Voy. 
Herald 250. 1854 
Achimenes panamensis (Seem.) Hemsl.; Episcia panamensis 
(Seem.) Mort. 

Perennial herb, 10-35 cm tall, lacking rhizomes, often 
with tubers; stems creeping over soil and weakly rooted; 
stems and petioles brittle and succulent; all parts except 
inner surface of corolla moderately to densely villous. 
Petioles mostly 3-5 cm long, flattened above, often with 
marginal maroon ribs; blades ovate to oblong, acute or 
slightly acuminate, acute to rounded at base and ± 
oblique, mostly 6-15 cm long, 4-8 cm broad, thin, green 
and shiny above, dull below, the margins markedly cre- 
nate. Flowers axillary, usually in clusters of 3, pedicellate; 
calyx foliaceous, toothed, irregular, the lobes 5, free, to 
2 cm long; corolla white, 4-4.5 cm long, the tube narrow, 
7-10 mm wide, with linear grooves inside at base of lower 

lobes, the lobes 5-7 mm long, to 10 mm broad; stamens 
4, equaling or exceeding style or much shorter; filaments 
ultimately coiled; ovary superior; style 12-16 mm long; 
nectary of 1 large dorsal gland. Capsules globose, prob- 
ably to ca 1 cm diam, sparsely pubescent, the trichomes 
flattened, crisped. Croat 11814. 

Occasional in the forest, but locally abundant along 
trails or open areas. Flowers and fruits throughout the 
rainy season (July to December). 

Distinguished by its terrestrial habit and white flowers. 
When the flower first opens, the styles are two-thirds as 
long as the anthers. The filaments are held erect, and the 
anthers are fused in a 2-2 arrangement. Later, the style 
elongates and the filaments coil up, pulling the anthers 
well below the style. 

The fruits are similar to those of Chrysothemis freid- 
richsthaliana and are probably dispersed in the same 
manner. 

Apparently restricted to Panama, where it is known 
from tropical moist forest in the Canal Zone and from 
premontane wet forest in Panama (8 km southwest of 
Cerro Brewster). 
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Glabrous, aquatic, insectivorous herbs; stems stolonifer- 
ous, lacking true roots. Leaves inconspicuous, rosulate, 
or lacking, often replaced by somewhat leaflike, entire or 
dissected photosynthetic organs which are modified stems; 
the submerged vegetative parts bearing tubular insect 
traps. Flowers bisexual, zygomorphic, in bracteolate 
racemes of few flowers; calyx bilabiate; corolla 5-lobed, 
bilabiate, the lower lip gibbous; stamens 2, free, epipeta- 
lous; anthers 1-celled but constricted, introrse, dehiscing 
longitudinally; ovary superior, 1-locular, 2-carpellate; 
placentation free-central; ovules numerous, anatropous; 
style simple; stigma bilabiate. Fruits 2-valved, loculicidal 
capsules. 

The flowers are very specialized. I have observed visits 
by skippers and medium-sized bees, but P. Taylor (pers. 
comm.) believes the flowers to be mostly self-pollinated. 

The fruits fall whole and are water dispersed, but the 
seeds themselves sink (probably a necessary requirement 
for germination in the soil). Ridley (1930) reported that 
Utricularia is vegetatively dispersed by water currents 
or by having parts of the plant carried away on the feet of 
aquatic birds. 

Five genera and about 250 species; cosmopolitan. 

UTRICULARIA L. 

Species of the genus are unusual in that they bear small 
bladders with trap-door entrances on the submerged 
parts. Small Crustacea and other small animals are sucked 
into the bladder by its rapid expansion after coming into 
contact with a trigger. The decaying animals provide 
nutrients for the plant (Willis, 1966). 
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KEY  TO   THE   SPECIES  OF   UTRICULARIA 

Flowers numerous (rarely fewer than 10), ± congested in the upper part of scape; spur of corolla 
lacking stalked glands at apex; pedicels strongly recurved in fruit; seeds circular, with a very 
narrow, thin, regular wing; stolons flattened, with 2 separated semicircular series of vascular 
bundles; foliar organs relatively large, repeatedly pinnately divided into very numerous capil- 
lary segments U.foliosa L. 

Flowers few (rarely more than 5), if more than 2 then relatively distant; spur of corolla with a few 
stalked glands at apex; pedicels spreading or only slightly reflexed in fruit; seeds with a rela- 
tively thick, very irregular wing; stolons terete, with a single central ring of vascular bundles; 
foliar organs relatively small, sparsely dichotomously divided 1-3 times only, thus with very 
few ultimate capillary segments U. obtusa Sw. 

This key to Utricularia was provided by Peter Taylor. I have modified it slightly. 

Utricularia foliosa L., Sp. PL 18. 1753 
U. mixta Barnh. 

Perennial, submerged, freely suspended, insectivorous, 
aquatic herb; stolons robust, to several m long, distinctly 
flattened, to 4 mm wide, with fasciculate branches. Photo- 
synthetic organs pinnate many times, ± broadly ovate 
in outline, to 17 cm long, somewhat dimorphic, some 
with more traps and fewer segments; insect traps borne 
laterally near base of penultimate segments. Racemes 
erect, simple, 7-40 cm long; flowers 3-20, congested at 
anthesis, later spaced on rachis; scape with 1 or 2 scales 
below lowest flower; bracts subtending flowers broadly 
ovate to orbicular; pedicels erect, 4-10 mm long, be- 
coming reflexed in fruit and to 16 mm long; calyx lobes 
2, subequal, broadly ovate, the lower lobe sometimes 
toothed; corolla yellow, sometimes with purple veins, 
bilabiate, the upper lip ± orbicular, ca twice as long as 
calyx lobes, the lower lip larger, gibbous, the margin 
entire or emarginate, the spur conical and ca two-thirds 
as long as lower lip, its inner surface with stalked glands 
along central vein; stamens 2; filaments curved; ovary 
subglobose; ovules few; style short, distinct; stigma bi- 
labiate. Capsules globose, to 8 mm diam, sparsely glandu- 
lar, indehiscent; seeds 4-12, 2-2.5 mm diam, lenticular, 
with a narrow wing. Shattuck 369. 

Collected several times in Gatun Lake, presumably 
along the shore of the island. This submerged aquatic, 
easily visible only when in flower, is probably still pres- 
ent. Flowering plants have been seen throughout most 
of the year, but especially during the early rainy season in 
July and August. The fruits develop quickly and are 
often present with flowers and flower buds (P. Taylor, 
pers. comm.). Vegetative reproduction is probably the 
prime dispersal tactic, since fruit set is poor (P. Taylor, 
pers. comm.). 

Florida, and Mexico south to Argentina; West Indies, 
Galapagos Islands; tropical and subtropical Africa. In 
Panama, known only from the Canal Zone (Gatun Lake). 

Utricularia obtusa Sw., Prodr. Veg. Ind. Occ. 14. 1788 

Minute, insectivorous, aquatic herb; stolons slender, 
from base of scape. Photosynthetic organs alternate on 
stolons, forked 1-3 times, to 2 cm long, the segments 

hairlike, glabrous, usually inconspicuous; insect traps 
stalked, ovoid, ca 1 mm long, replacing a leaf segment at 
a fork. Racemes erect, simple, to 4 cm long, bearing 1-4 
flowers; scapes usually with a scale near middle; bracts 
subtending flowers ovate; pedicels 8-12 mm long; calyx 
bilabiate, the lobes subequal; corolla yellow, 6-10 mm 
long, bilabiate, the upper lip erect, ± rounded, the mar- 
gins curled inward, the lower lip descending, prominently 
inverted and gibbous with the spur conical, its inner sur- 
face puberulent, marked with reddish lines; stamens 2, 
ca 1.5 mm long; filaments prominently curved and broad- 
ened toward apex, extending beyond anthers; anthers 
adjacent to style; ovary ovoid; style thick, short; stigma 
thin, bilabiate. Capsules globose, 2-4 mm long; seeds 
lenticular, ca 1 mm long, the wing relatively thick, very 
irregular. Croat 5649. 

Abundance unknown because of its tiny nature, but 
probably restricted to quiet marshes and floating masses 
of vegetation on the south side of the island. Flowering 
specimens have been seen in April, May, and September, 
but flowering behavior is probably less affected by season 
than by other factors. Some fruits and flowers may be 
found on the same inflorescence. 

This tiny aquatic is not confused with any other spe- 
cies. Reproduction is probably chiefly vegetative, since 
fruit set is poor (P. Taylor, pers. comm.). 

Mexico to Argentina; West Indies; tropical Africa. In 
Panama, known only from the Canal Zone (Gatun Lake 
and the backed-up waters of the Rio Chagres above 
Gamboa). 

129. ACANTHACEAE 
Trees, shrubs, lianas, vines, or erect or prostrate herbs. 
Leaves opposite (except Elytraria), petiolate, simple; 
blades entire to serrate; venation pinnate; linear cysto- 
liths often present; stipules lacking. Flowers bisexual, 
usually zygomorphic (± regular in Trichanthera), soli- 
tary or on axillary or terminal, bracteate scapes or spikes; 
calyx deeply lobed (reduced in some); corolla tubular, 
bilabiate, brightly colored; stamens 4 and didynamous or 
2, attached to corolla tube; anthers 2-celled, sometimes 
widely separated by a connective, dehiscing longitudi- 
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KEY  TO   THE   SPECIES   OF  ACANTHACEAE 

Plants trees, shrubs, or vines, usually more than 1.5 m tall: 
Plants vines, herbaceous or woody: 

Bracts subtending flowers linear, ca 1 mm wide; flowers solid white; plants usually less than 
4 m tall Justicia graciliflora (Standl.) D. Gibs. 

Bracts subtending flowers ± ovate or oblong, more than 1 cm wide; flowers white marked 
with violet-purple; plants usually vines twining high in forest: 

Bracts conspicuously pubescent with ascending trichomes; corolla less than 3.5 cm long ... 
 Mendoncia gracilis Turr. 

Bracts glabrous or with short, sparse puberulence, not ascending; corolla more than 3.5 cm 
long Mendoncia littoralis Leonard 

Plants trees or shrubs: 
Flowers reddish: 

Inflorescences with many, imbricate, red-orange bracts; blades conspicuously pubescent 
on both sides; corolla tubular and zygomorphic Aphelandra sinclairiana Nees 

Inflorescences lacking large red-orange bracts; blades glabrous except for veins below; 
corolla ± campanulate    Trichanthera gigantea (H. & B.) Nees 

Flowers white or purple: 
Flowers white; shrubs vinelike, in the forest Justicia graciliflora (Standl.) D. Gibs. 
Flowers purplish; shrubs cultivated in the Laboratory Clearing  
   Thunbergia erecta (Benth.) T. Anderson 

Plants herbs or suffruticose shrubs usually less than 1 m tall: 
Bracts of inflorescence at least in part ovate to obovate, not several times longer than broad: 

Flowers and bracts less than 6 mm long; bracts with dense, woolly trichomes; weed in open 
areas Nelsonia brunellodes (Lam.) O. Kuntze 

Flowers and bracts usually more than 10 mm long; bracts not densely woolly-pubescent: 
Corolla distinctly bilabiate, white with lavender markings medially on inside of lower lip; 

plants rare, in the forest along trails Herpetacanthus panamensis Leonard 
Corolla not distinctly bilabiate (sometimes slightly bilabiate), white to lavender throughout: 

Corolla less than 1.5 cm long; plants low, often sprawling, growing in clearings  
 Blechum brownei Ant. Juss. 

Corolla more than 2 cm long; plants usually erect, often markedly suffruticose, growing 
along forest trails Blechum costaricense Oerst. 

Bracts of inflorescence all slender, several times longer than broad: 
Flowers in loose, open, terminal panicles Justicia pectoralis Jacq. 
Flowers usually closely aggregated in leaf axils or in dense terminal heads or spikes: 

Spikes borne on slender scapes 5-20 cm long Elytraria imbricata (Vahl) Pers. 
Spikes sessile or nearly so: 

Inflorescences terminal on stems and branches: 
Inflorescences often longer than broad; bracts ca 6 mm long; flowers ca 5 mm long, 

white with the lower lip violet Teliostachya alopecuroidea (Vahl) Nees 
Inflorescences as broad as or broader than long; bracts usually more than 15 mm long; 

flowers ca 4 cm long, lavender to violet Chaetochlamys panamensis Lindau* 
Inflorescences axillary, at most nodes, at least in upper part of stem: 

Flowers few at each node, the corolla more than 2 cm long, lavender or lavender tinged 
with white; plants in the forest along trails Ruellia metallica Leonard 

Flowers densely clustered at each node, the corolla 6-8 mm long, white; plants on 
sandbars and at the edge of the lake  Hygrophila guianensis Nees 

'"Chaetochlamys panamensis is not included in the flora, but since it is a 
weedy plant likely to occur on the island it is included in the key. 

nally; ovary superior, 2-carpellate, 2-locular; placentation 
axile; ovules 1 to several, anatropous or amphitropous; 
style 1, slender; stigma cupular to 2- or 3-lipped, some- 
times with 1 lip reduced. Fruits usually loculicidal, 
obpandurate capsules (drupes in Mendoncia); seeds usu- 
ally disk-shaped, lacking endosperm, usually forcibly 
discharged by jaculators (retinacula, hooklike processes 
on the placenta). 

Recognized by their usually densely bracteated inflo- 

rescences with a two-lipped corolla and by the cysto- 
liths in the leaves. 

Most Acanthaceae flowers are small and are probably 
pollinated by small to very small bees. Aphelandra is 
probably hummingbird pollinated, and Mendoncia and 
Trichanthera gigantea are possibly bat pollinated. The 
pollination systems of Justicia graciliflora and Thunbergia 
erecta, which have larger flowers, are unknown. 

The fruits are typically bivalved, often obpandurate 
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capsules with disk-shaped seeds that are thrown free 
from the capsules by springlike arms (jaculators or reti- 
nacula). Van der Pijl (1968) reported that the seeds of 
some species of Hygrophila have appressed trichomes 
that become erect and slimy when wet, apparently in- 
creasing buoyancy and aiding in establishment of the 
seed. Van der Pijl also reported that the capsules of some 
species of Ruellia split after a weak spot becomes wet, 
but this would effect seed dispersal only when soil mois- 
ture might be adequate for germination of the seed. 
Elytraria, Nelsonia, and Mendoncia lack retinacula. 
Mendoncia fruits are animal dispersed, probably by 
birds. 

Some 250 genera and about 2,500 species; widely 
distributed in the tropics. 

APHELANDRA R. Br. 

Aphelandra sinclairiana Nees in Benth., Bot. Voy. 
Sulphur 146, t. 47. 1846 

Shrub, 1.5-3.5(6) m tall; stems densely pubescent with 
erect trichomes. Leaves thin; petioles and midribs below 
with pubescence like stem; blades oblanceolate, acumi- 
nate, gradually tapered and decurrent onto petiole nearly 
to base, 10-38 cm long, 3.5-9.5 cm wide, glabrate above 
except on major veins, densely pubescent below. Inflo- 
rescences terminal, densely fine-pubescent, the spikes few 
to several, densely bracteate, to 13 (20) cm long, the bracts 
± obovate, acute or abruptly acuminate, 1-2 cm long, 
red-orange; sepals 5, acute, subtended by 2 similar bracts; 
corolla tubular, 6-7 cm long, magenta, bilabiate, the 
upper lip 4-lobed, the lateral lobes very short, the lower 
lip entire, reflexed; stamens 4, stiffly erect, somewhat 
enfolded in and almost equaling upper lip; anthers open 
at anthesis, held together, with densely pubescent lateral 
margins; filaments fused to tube near base; style slender, 
equaling and held between fused stamens; stigma cupular, 
bilabiate, open at anthesis; nectary not obvious but with 
the nectar accumulating at base of corolla tube. Capsules 
2-valved, puberulent, ca 2.5 cm long; seeds disk-shaped, 
ca 4 mm long, suspended on a long, recurved retinac- 
ulum. Croat 7760. 

Occasional, in the forest. Flowers usually continuously 
throughout the dry season (December to April); the flow- 
ers appear in succession, usually only a single one at a 
time from each spike, opening in the morning and usually 
falling off or wilting before the day is out. The fruits 
develop quickly, and the lower bracts usually contain 
mature capsules by the middle of the dry season. Though 
plants continue to flower in the late dry season (even 
rarely into the rainy season), the spikes are usually heavy 
with mature capsules. 

No doubt hummingbird pollinated. 
Costa Rica and Panama. In Panama, known from trop- 

ical wet forest in Bocas del Toro (Quebrada Huron), 
Colon (Rio Buenaventura), Code (above El Valle), and 
Panama (southwest of Cerro Brewster), but perhaps more 
abundantly from tropical moist forest on both slopes of 
the Canal Zone. 

BLECHUM P. Browne ex Ant. Juss. 

Blechum brownei Ant. Juss., Ann. Mus. Natl. Hist. 
Nat. 9:270.1807 
B. brownei Ant. Juss. forma puberulum Leonard; B. pyra- 
midatum (Lam.) Urban 

Erect or more commonly sprawling herb, to 70 cm long; 
stems slender, glabrate to crisp-villous, the pubescence 
often restricted to lines. Petioles short or to 1.5 cm long; 
blades ovate to ovate-elliptic, acute to acuminate, rounded 
to attenuate at base, 1.5-5 cm long, 1-3 cm wide, nearly 
glabrous to densely pubescent usually with a mixture of 
short, fine trichomes and larger, coarse, often jointed 
trichomes, the margins usually markedly ciliate; cystoliths 
very conspicuous, easily confused with trichomes. Flow- 
ers in close, terminal, bracteate clusters, the bracts more 
densely pubescent than leaves, ovate to lanceolate, 5-20 
mm long, long-ciliolate; calyx deeply divided, to 3.7 mm 
long, pubescent, the lobes linear-lanceolate; corolla white 
or sometimes pale lavender, short-pilose especially on 
tube, 10-13 mm long, the tube 2.5-3 mm diam, the limb 
ca 8 mm diam, the short lobes rounded, ciliate; stamens 
4, held within tube; filaments fused to one side of tube 
much of their length, one pair shorter; style held to one 
side of tube between stamens, one lobe reduced, the 
other lobe directed into center of throat above anthers. 
Capsules obovate, 5-6 mm long, densely pubescent, 
2-valved, bursting open at maturity to expel several seeds 
on retinacula; seeds small, dark brown, disk-shaped, ca 
1.5 mm diam. Croat 4604, 6966. 

Abundant in clearings, especially in the Laboratory 
Clearing. Flowers and fruits principally throughout the 
dry season (December to May), though flowering also 
occurs rarely during the rainy season. Plants have often 
lost many of their leaves by the end of the dry season 
when the inflorescences contain mostly fruits. 

Mexico (east and south) to Guyana, Ecuador, and Peru; 
West Indies, Galapagos Islands; Oceania. In Panama, 
an ecologically variable weed; known from tropical moist 
forest in the Canal Zone, Bocas del Toro, San Bias, Chiri- 
qui, Los Santos, Herrera, Panama, and Darien, from 
premontane dry forest in Los Santos, from tropical dry 
forest in Code and Panama, and from premontane wet 
forest in Panama (Cerro Campana). 

See Fig. 505. 

Blechum costaricense Oerst., Vidensk. Meddel. 
168. 1854 

Erect or suberect herb, to 1 m tall, often suffruticose; 
stems pubescent with crisp, apically recurved trichomes 
mostly in lines above petioles on either side; internodes 
swollen, often darkened. Petioles 5-25 mm long, of- 
ten narrowly winged; blades ovate to ovate-elliptic, 
lanceolate-elliptic, or lanceolate, acuminate, attenuate to 
rounded and decurrent onto petiole at base, 4-12 cm long, 
1-4.5 cm wide, the upper surface often with stout simple 
trichomes, the midrib usually appressed-pubescent (at 
least near base), the lower surface glabrate to moderately 
pubescent with short fine trichomes, the margins glabrous 



129- ACANTHACEAE/HERPETACANTHUS     785 
to ciliate; veins hispidulous to short-villous; cystoliths 
very conspicuous, easily confused with trichomes. In- 
florescences loosely bracteate, terminal; flowers each 
subtended by 2 linear bracts ca 1 cm long and 1 ovate 
bract 1.5-2.5 cm long; all bracts puberulent, conspic- 
uously ciliolate; calyx with slender, sharp lobes divided 
to near base, to ca 5 mm long; corolla ± salverform, 2-3 
cm long, hispidulous outside, glabrous inside, lavender- 
blue above especially on lobes (rarely white), the lobes 
ca 5 mm long, rounded, the tube 2.5-3 mm diam, whitish, 
bent outward from below middle; stamens 4; filaments 
with the basal one-half to two-thirds fused to tube, affixed 
to one side of tube somewhat below rim, the inner pair 
held below outer pair; anthers dehiscing introrsely; pollen 
somewhat tacky, clinging together in small clusters; style 
slender, held along staminal side of tube; stigmas densely 
puberulent, 2-lipped, with one lip very reduced, the other 
extending across mouth of tube, recurved. Capsules ovoid, 
5-8 mm long, somewhat flattened, apically beaked, pu- 
berulent; seeds disk-shaped, 2-3 mm diam, brown, the 
outer margin quickly becoming swollen and sticky upon 
wetting. Croat 4365 (typical), 7445 (narrow-leaved form). 

Frequent along trails in the forest. Flowers mostly 
throughout the dry season (December to May), rarely 
flowering and fruiting during the rainy season. The fruits 
develop quickly. 

The small pollinator probably enters the tube to effect 
pollination, the style acting as a brush to remove pollen 
picked up from a previous visit. Pollen is probably de- 
posited on the insect's body when it passes the anthers. 

Similar to B. brownei in most respects but tending to 
be more robust and erect, to have much larger flowers and 
leaves, and not to grow in open areas. 

Standley reported this species as B. panamense Lindau, 
which, if considered distinct from B. costaricense, does 
not occur on BCI. Leonard has annotated some BCI col- 
lections as B. dariense Lindau. Both B. panamense and B. 
dariense reportedly have corollas less than 1.7 cm long, 
whereas most of the plants observed in the forest on BCI 
have corollas 2.5-3 cm long. Perhaps some hybridization 
takes place between B. brownei and B. costaricense, since 
plants in the forest that grow closest to populations of 
B. brownei frequently have the long trichomes on the 
upper leaf surface associated with that species. Plants 
farther away in the forest tend to be nearly glabrous on 
the upper leaf surface. 

Costa Rica and Panama. In Panama, known princi- 
pally from tropical moist forest on the Atlantic slope in 
the vicinity of the Canal Zone; known also from tropical 
moist forest in Chiriqui and Darien and from premontane 
wet forest in Chiriqui (near Conception) and Panama. 

ELYTRARIA Michx. 

Elytraria imbricata (Vahl) Pers., Synops. PI. 1:23. 1805 

Acaulescent to caulescent suffruticose herb, to ca 60 cm 
tall; stems ± glabrous. Leaves alternate to subopposite; 
blades mostly ovate to oblanceolate, acute to acuminate, 
gradually narrowed to slender winged petiole, 3-12 cm 

long, 1.5-4 cm wide, glabrate to sparsely villous espe- 
cially on veins, the margins ± undulate and ciliate; cysto- 
liths apparently lacking. Inflorescences of numerous, 
upper-axillary or terminal, simple or branched scapes 
mostly 5-25 cm long (sometimes leafy at apex), closely 
bracteate, the bracts firm, usually subulate, keeled, with 
villous margins; spikes 1 to several per scape, to 6 cm 
long and ca 5 mm wide, the bracts firm, awned-tipped 
and bearing a pair of thin wings near apex, glabrous out- 
side, densely pubescent inside; bracteoles subulate, ca 
3 mm long, the costa ciliate; calyx segments 2, unequal, 
narrow, the posterior one bidentate; corolla bluish, 5-8 
mm long, the tube slender, the limb bilabiate, the lower 
lip trilobate; stamens 2, barely exserted; anther thecae 
connate, ca 0.5 mm long; pistillate parts not seen. Cap- 
sules narrowly conical, ca 3 mm long and 1 mm diam, 
glabrous; seeds lacking retinacula. Croat 6963. 

Rare, on a shady steep slope in the Laboratory Clear- 
ing. Flowers in the early dry season. The fruits develop 
quickly and seeds are dispersed in the dry season as well. 

Arizona and Texas through northern and western 
South America to Ecuador and Brazil (Mato Grosso and 
Rio de Janeiro). In Panama, known from tropical moist 
forest in the Canal Zone, Colon, Los Santos (Tonosi), 
and Panama, from tropical dry forest in Herrera (Pese), 
Code (Penonome), and Panama (Taboga Island), and 
from premontane wet forest in Chiriqui. 

HERPETACANTHUS Nees 

Herpetacanthus panamensis Leonard, J. Wash. Acad. 
Sci. 32:185. 1942 

Suffruticose herb, 1 m or more tall, often rooting at basal 
nodes; stems terete, nodose, brittle, easily breaking at 
nodes; younger parts with uncinate trichomes. Petioles 
3-5 mm long; blades elliptic, acuminate, attenuate and 
± decurrent at base, 5-14 cm long, 2.5-7.5 cm wide, 
essentially entire, glabrous and shiny above with minute 
linear cystoliths, duller on lower surface; veins strigose, 
the major lateral veins ± impressed, the reticulate veins 
conspicuous. Inflorescence bracteate, terminal and axil- 
lary, the bracts ovate, acute, pubescent, ciliate; calyx 
regular, sparsely pubescent, to 5 mm long, deeply lobed, 
the lobes linear; corolla funnel-shaped, ca 2 cm long, 
bilabiate, white with lavender markings medially inside 
on lower lip, glabrous except on lower part of tube inside 
and on outside of lobes, the tube narrow, the upper lip 
narrowed to an emarginate tip, the lower lip trilobate; 
stamens 4, the upper pair with the thecae broadly sep- 
arated and at different levels on connective; filaments 
united, the tube ca 1 cm long; anthers 1.2 mm long, longi- 
tudinally dehiscent; pistil cylindrical, pubescent, minute; 
style more than 1 cm long, pubescent; stigmas 2. Fruits 
capsular, ca 1 cm long, brown; seeds disk-shaped, ca 2 
mm diam. Croat 11900. 

Rare, in open areas of the forest. Seasonal behavior 
not determined. Collected on BCI in flower in August. 

Costa Rica and Panama. In Panama, known from 
tropical moist forest in the Canal Zone (Atlantic slope) 
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Fig. 507. Mendoncia gracih 



and Bocas del Toro and from tropical wet forest in Colon 
(Santa Rita Ridge). 

HYGROPHILA R. Br. 

Hygrophila guianensis Nees, London J. Bot. 
4:634. 1845 

Herb, to 1.2 m tall, sparsely hirtellous to glabrate; stems 
obtusely quadrangular, branched. Blades lanceolate to 
lanceolate-linear, acuminate at apex, gradually attenu- 
ate at base to an obscure, winged petiole, 5-16 cm long, 
0.5-4 cm wide, entire; cystoliths dense but ± obscure. 
Flowers sessile, in dense axillary clusters subtended by 
linear-lanceolate bracts; calyx 5-9 mm long, deeply 
lobed, the lobes ± linear; corolla white, bilabiate, 6-8 
mm long, puberulent, the tube ca 1 mm diam, the upper 
lip bidentate, ca 2.5 mm long, the lower lip trilobate; 
stamens 4, arranged in 2 unequal pairs and fused to tube 
at base; pistillate parts not seen. Capsules narrowly ob- 
long, acute at apex, 9-12 mm long, ca 1.5 mm wide, gla- 
brous; seeds 16-18, disk-shaped, less than 1 mm wide, 
brown, the margin discolorous and becoming sticky on 
wetting. Croat 6402. 

Frequent on sandbars in lagoons around the edge of 
the island, especially on the western side. Flowers from 
November to March, especially from December to Feb- 
ruary. Since the fruits develop quickly, the same inflores- 
cence may bear both flowers and fruits. 

Mexico to central Argentina; West Indies; in marshy 
areas and along water courses from sea level to 1,500 m. 
In Panama, ecologically variable; known from tropical 
moist forest in the Canal Zone and Panama, from pre- 
montane dry forest in Code (Anton), and from tropical 
wet forest in Bocas del Toro (Santa Catalina). 

JUSTICIA L. 

Justicia graciliflora (Standl.) D. Gibs., Fieldiana, Bot. 
34:69. 1972 
Beloperone graciliflora Standl. 

Vine or clambering shrub, 1-4 m long; stems moderately 
pubescent when young, glabrate in age. Petioles 5-8 
mm long, often pubescent; blades lanceolate to nar- 
rowly elliptic, short-acuminate, acute to obtuse and 
decurrent at base, glabrous with many prominent cysto- 
liths. Panicles terminal, 4-8 cm long, sessile or short- 
pedunculate, bearing few flowers, the bracts linear, green, 
5-7 mm long, ca 1 mm wide; pedicels ca 1 cm long; 
sepals lanceolate-linear, 2-2.5 cm long, 3-5 mm wide, 
pale orange, glabrate with linear cystoliths; corolla white, 
the tube narrow, 3-5 cm long, the limb bilabiate, to 2 
cm long, the lower lip deeply, equally trilobate; stamens 
2, nearly equaling upper lip; thecae of anthers large, 
unequal; pistillate parts not seen. Capsules spatulate to 
oblong, 1.5-2 cm long, rounded and apiculate to acute 
at apex, obtuse at base, glabrate; seeds subglobose, ca 
3.3 mm diam, brown, glabrous. Croat 7372, Shattuck 
602 (type). 
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Uncommon, in the old forest; collected on Armour, 
Drayton, and Wheeler trails. Flowers from late Novem- 
ber to late January. Mature fruits have been seen in 
March. On BCI the plant has not been found in the 
canopy, but it was found growing at about 25 m in a 
tree in Veraguas Province. 

Known only from Panama, from tropical moist forest 
on BCI and in Darien and from premontane wet forest 
in Veraguas (west of Santa Fe) and Panama (Cerro Jefe). 

See Fig. 506. 

Justicia pectoralis Jacq., Enum. PL Carib. 11. 1760 

Erect herb, to 50(100) cm tall; stems with lines of retrorse 
pubescence between leaves, often decumbent and rooting 
at basal nodes. Leaves decussate; petioles 2-12 mm long; 
blades lanceolate, long-acuminate, acute to obtuse at 
base, 2-11 cm long, 0.4-2.5 cm wide, ± glabrous except 
for upper midrib; cystoliths moderately conspicuous 
above under magnification. Panicles terminal, dichoto- 
mous, to 15 cm long, the branches broadly divergent, 
densely puberulent, with longer glandular trichomes; 
bracts ca 2 mm long, 1 mm wide; flowers sessile, sparse; 
calyx ca 2.5 mm long, the pubescence as on inflorescence 
branches, the lobes long, sharp, the uppermost shorter; 
corolla bilabiate, lavender except for white base, the 
upper lip sparsely pubescent outside, narrow, folded, 
enclosing style in medial groove, the lower lip trilobate, 
its middle lobe corrugated with prominently raised, 
white, lateral veins extending into tube on either side of 
medial groove; stamens 2, affixed laterally, arching to 
center; anthers horseshoe-shaped, loosely clasping style; 
style slender, 7-8 mm long, curved downward at apex. 
Capsules club-shaped, acute at apex, 6-8 mm long, 1.5 
mm broad, puberulent; seeds ca 1.5 mm broad, covered 
with papillae, the papillae minute, immediately becoming 
sticky upon wetting. Croat 10253. 

Occasional, in clearings, especially along the path in 
the Rear Lighthouse Clearing. Flowers from December 
to May. The fruits develop quickly and are dispersed 
in the dry season. 

Pollination is effected by a small insect, which crawls 
into the tube (no doubt with the corrugated, somewhat 
downturned lower lip acting as a landing platform). In 
crawling beneath the arched stamens, it spreads pollen 
on its back. At the same time the style is released from 
its groove and strikes the pollinator's back. 

Wide-ranging and weedy throughout the New World 
tropics, including the West Indies. In Panama, known 
from tropical moist forest in the Canal Zone (both slopes), 
Colon, Chiriqui (David), Panama, and Darien and from 
premontane wet forest in Panama (Chiman). 

MENDONCIA Veil, ex Vand. 

Mendoncia gracilis Turr., Kew Bull. 1919:418. 1919. 

Vine; stems, petioles, and blades pubescent, the trichomes 
sparse to dense, moderately long, ± appressed; stems 
angulate. Petioles canaliculate, ridged above, 1.5-2.5 cm 
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long; blades ovate to elliptic-ovate, acuminate, rounded 
to obtuse at base, 5-12 cm long, 2.5-8 cm wide, the pu- 
bescence denser on veins; cystoliths not apparent; veins 
3 or 4 on each side. Flowers 1-3, in leaf axils; pedicels 
1.4—1.8 cm long, densely appressed-pubescent; bracts 
± ovate, keeled, obtuse and minutely cuspidate at apex, 
truncate at base, 15-17 mm long, 10-13 mm wide, densely 
pubescent on outer surface with brownish ascending 
trichomes, glabrous inside; calyx reduced to a minute rim 
about as high as disk; corolla white, 3-3.5 cm long, bila- 
biate, glabrous except for stalked, gland-tipped trichomes 
inside on side of tube below upper lobes, the tube con- 
stricted to ca 4 mm wide at middle, expanded at base to 
ca 5 mm and to ca 7 mm below throat, the lobes to ca 6 
mm wide, tinged with violet-purple, especially in throat; 
stamens 4, in 2, ± equal pairs; filaments and connective 
with many sessile glands; style ca 2 cm long, slightly 
protruding over lower edge of throat; stigmas 2, short, 
unequal, the larger markedly curved. Fruits similar to 
those of M. littoralis. Croat 16519. 

Occasional, in the canopy of the forest; probably less 
abundant than M. littoralis. Flowers and fruits princi- 
pally from December to April. 

Panama and Colombia (from the Pacific slope and 
intermountain valleys in the Departments of Antioquia, 
Cundinamarca, Valle, and Tolima, usually at 1,000-2,000 
m). In Panama, known from tropical moist forest in the 
Canal Zone and from tropical wet forest in Panama 
(Cerro Jefe). 

See Fig. 507. 

Mendoncia littoralis Leonard, Contr. U.S. Nad. Herb. 
31:1. 1951 

Herbaceous vine growing into canopy; stems and leaves 
glabrate to sparsely appressed-pubescent; stems square, 
the angles ribbed (at least when young). Petioles slender, 
2-4 cm long; blades ovate-elliptic, elliptic, or oblong- 
elliptic, caudate-acuminate, obtuse to rounded at base, 
8-16 cm long, 3-7 cm wide, the margins obscurely irreg- 
ular. Flowers solitary in axils, enclosed in a water-filled 
pair of bracts before anthesis, emerging from bracts at 
anthesis, soon falling; pedicels slender, 2.5-3.5 cm long; 
bracts ovate-elliptic to oblong-elliptic, truncate to weakly 
bilobed and apiculate at apex, rounded to truncate at base, 
2.5-3.3 cm long, ca 2 cm wide, glabrous to sparsely short- 
puberulent; calyx reduced to a firm annular ring similar 
to disk (both persistent in fruit); corolla bilabiate, 3.5-5 
cm long, glabrous, the tube white, ± curved, to 4 cm 
long, constricted to ca 5 mm wide above base, to 10 mm 
wide at base, the throat oblique, the lobes mottled with 
violet-purple especially near base, to 1.2 cm long and 
1.5 cm wide; stamens 4, in 2 unequal pairs, held against 
one side of tube below upper edge of throat; filaments ± 
flattened, with sessile glands, fused to tube most of then- 
length; anthers 6-10 mm long, the lower pair sometimes 
longer, the thecae sometimes unequal; style 1.6 cm long, 
glabrous; stigmas 2, short, unequal. Drupes ± ovoid, ca 
1.5 cm long, purple-black and fleshy at maturity; meso- 
carp thin; seed 1. Croat 12413. 

Frequent in the forest, usually in the canopy but often 
flowering at lower levels, owing to tree falls. Flowers 
from July to December. The fruits mature from Novem- 
ber to March. 

Panama and Colombia. In Panama, ecologically vari- 
able; known from wetter parts of tropical moist forest in 
the Canal Zone, San Bias, Chiriqui, Panama, and Darien, 
from premontane wet forest in Los Santos, Panama, and 
Darien, and from tropical wet forest in San Bias and 
Chiriqui. 

See Fig. 508. 

NELSONIA R. Br. 

Nelsonia brunellodes (Lam.) O. Kuntze, Rev. Gen. 
PI. 2:493. 1891 

Prostrate or sprawling herb, densely and softly villous 
on most parts; stems slender, 15-60 cm long. Petioles 
2-20 mm long; blades ovate to ovate-elliptic, acute to 
obtuse at apex, rounded to attenuate at base, 1.5-7 cm 
long, 1-3 cm wide. Spikes slender, densely bracteate, 
terminal and axillary, 1.5-6 cm long and to 6 mm wide; 
bracts ovate, concave, abruptly acuminate; flowers mi- 
nute; sepals 4-5 mm long, markedly unequal in width, 
conspicuously veined, acuminate, villous outside; corolla 
bilabiate, glabrous, pale violet-purple above middle, 
the tube white, 4-5 mm long, the limb ca 2 mm broad, 
the upper lip 2-cleft, the lower lip trilobate, the lobes 
weakly bilobed; stamens 2, attached near throat; filaments 
pubescent on free portion; anthers with the thecae moder- 
ately separated; style equaling stamens; stigma simple, 
held beneath anthers. Capsules sessile, ca 4 mm long, 
narrowly ovate, the valves folding back at maturity; seeds 
to 10 per capsule, ± globose, subverrucose, lacking 
retinaculum. Croat 8221. 

Occasional, in the Laboratory Clearing in open areas. 
Flowers from February to April. The fruits develop 
quickly. Late in the dry season plants are often leafless 
and have principally mature capsules on their spikes. 

Mexico to South America as far south as Brazil (Minas 
Gerais); West Indies; probably introduced from the Old 
World, where the species is widely distributed in central 
Africa and South Asia. In Panama, an ecologically vari- 
able weed of open areas; known from tropical moist forest 
in the Canal Zone, Chiriqui, Panama, and Darien, from 
premontane dry forest in Los Santos, from premontane 
wet forest in Panama, and from tropical wet forest in 
Code (Atlantic slope). 

See Fig. 509. 

RUELLIA L. 

Ruellia metallica Leonard, Publ. Field Mus. Nat. Hist., 
Bot. Ser. 18:1253. 1938 

Suffruticose herb, to ca 50 cm tall; stems weakly quadran- 
gulate, hirtellous or retrorsely strigose on angles, some- 
times rooting at basal nodes. Petioles 5-15 mm long; 
blades elliptic to ovate-elliptic, acuminate at apex, atten- 



Fig. 509. Nelsonia brunellodes 

Fig. 510. 
Teliostachya alopecuroidea 
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uate at base, 6-12 cm long, 2-5 cm wide, ± glabrous 
except appressed-strigose on veins below, the margins 
often minutely irregular; cystoliths conspicuous on both 
surfaces. Flowers borne in small clusters in uppermost 
axils; bracts irregular, lanceolate to acicular, shorter than 
calyx; calyx 6-7 mm long, divided to near base, the lobes 
narrowly pointed; corolla campanulate, to 2.7 cm long, 
lavender to lavender tinged with white, weakly puberu- 
lent in throat, the tube ca 2 cm long, narrow below mid- 
dle, ca 1 mm wide, flared to ca 6 mm just below throat, 
the lobes ± rounded, spreading; stamens in 2 unequal 
pairs held well within throat, the uppermost pair ca 1.5 
cm long; anthers 1.3 mm long, the connective extending 
somewhat above thecae; style with 2 unequal stigma 
lobes. Capsules clavate, acute at apex, ca 1 cm long, 
weakly puberulent. Croat 8642. 

Apparently rare, on the forest trails; collected once on 
Conrad Trail in the old forest. Flowers in the dry season. 
The fruits develop quickly and the plant usually bears 
both flowers and fruits. 

Nicaragua, Costa Rica, and Panama. In Panama, known 
from tropical moist forest in the Canal Zone and Bocas 
del Toro and from tropical wet forest in Colon, Code 
(Boca de Toabre) and Darien. 

TELIOSTACHYA Nees 

Teliostachya alopecuroidea (Vahl) Nees in Mart., 
Fl. Brasil. 9:72. 1847 
Lepidagathis alopecuroides (Vahl) R. Br. ex Griseb. 

Erect or decumbent herb, 15-30(50) cm tall, branched 
many times, often rooting at basal nodes, moderately 
pubescent especially on stems and veins of lower leaf 
surface. Petioles to ca 1 cm long; blades mostly narrowly 
ovate, acute or obtuse at apex, attenuate at base, 3-9 cm 
long, 2-3.5 cm wide, ± entire. Spikes terminal, densely 
bracteate, 1-5 cm long and 1 cm wide; bracts similar to 
calyx lobes, lanceolate to oblong, cuspidate-acuminate, ca 
6 mm long, ciliolate with conspicuous veins; flowers nu- 
merous; calyx lobes very unequal, 4-6 mm long; corolla 
to ca 5 mm long, bilabiate, white except for violet lower 
lip, the tube villous inside near apex, the upper lip entire 
or emarginate, somewhat enclosing stamens, the lower 
lip trilobate, recurved at anfhesis; stamens 4, fused to 
tube in basal two-thirds; anthers shedding pollen in bud, 
the thecae distinct, held at 2 levels; style held next to 
upper lip and somewhat recurved near apex; stigma 
simple, held between the 2 pairs of anthers. Capsules 
sessile, ca 4 mm long, glabrous or pubescent near apex; 
seeds 4, flattened, ca 1 mm wide, pale. Croat 7967. 

Occasional, along trails; locally abundant. Flowers 
and fruits mostly from January to April. 

Leonard (1951) reported the species to have stamens 
free at the base. I have found them to be fused to the 
basal two-thirds of the tube. 

Mexico (Yucatan) to Colombia, Venezuela, Brazil, 
and Peru; Trinidad, West Indies. In Panama, ecologically 
wide-ranging; known from tropical moist forest in the 

Canal Zone and Veraguas, from tropical wet forest in 
Veraguas, Code (both slopes), and Panama, and from 
premontane rain forest in Code (Cerro Pilon). 

See Fig. 510. 

THUNBERGIA Retz. 

Thunbergia erecta (Benth.) T. Anderson, J. Linn. 
Soc, Bot. 7:18.1864 

Shrub, ± glabrous; stems 4-ribbed, branched many 
times. Blades ovate, acuminate, acute at base and decur- 
rent onto short, canaliculate petiole, the margins entire 
to obtusely toothed and somewhat undulate. Flowers 
solitary on axillary pedicels; corolla 7-8 cm long, violet 
(purple), the tube white outside, yellow inside; stamens 
4, in 2 pairs set in a groove on upper side of tube, to 3 cm 
long, somewhat irregular, with 2 or 3 recurved lobes; 
filaments with glandular trichomes; anthers bristled 
around margins of thecae; style set in groove just above 
upper pair of stamens; stigma scoop-shaped. Fruits not 
seen (those of the genus capsular, with the seeds ± glo- 
bose and lacking a retinaculum). Croat 6918. 

Cultivated at the Laboratory Clearing. Flowers spo- 
radically all year, but especially in the rainy season. 

Costa Rica and Panama; Jamaica and Puerto Rico. 
In Panama, known only from tropical moist forest in 
the Canal Zone. 

TRICHANTHERA Kunth 

Trichanthera gigantea (H. & B.) Nees in DC, Prodr. 
11:218. 1847 
Palo de agua, Asedera 

Small tree, usually to 10(13) m tall; trunks slender, less 
than 15 cm dbh, often clustered and stilt-rooted, the leaf 
scars persisting; stems and branches quadrangular. Peti- 
oles to 6 cm long, the pairs often unequal; blades ovate to 
elliptic, acuminate, mostly obtuse to attenuate at base, 
mostly 11-20(26) cm long, 4-10(14) cm wide, glabrous 
except on veins of lower surface; cystoliths short, irregu- 
larly oriented, linear, obvious only when dry. Inflores- 
cences terminal, compact, ± secund panicles 5-15 cm 
long; branches to ca 6 cm long, densely tomentose, be- 
coming scurfy in age; bracts triangular, ca 3 mm long; 
flowers ± regular; calyx 7-10 mm long, deeply lobed, 
the lobes imbricate, rounded at apex, often tinged with 
purple; both calyx and corolla densely tomentose outside 
with both glandular and simple trichomes; corolla 3.5-4 
cm long, glabrous and brick red inside, the tube to 3.5 
cm long, glabrous near base, the limb 2-3 cm wide; 
stamens 4, exserted, in 2 pairs, the outermost of each pair 
slightly shorter, held to one side of tube, to 5 cm long; 
filaments fused at base in pairs, softly pubescent below 
with simple and glandular trichomes; anthers ca 6 mm 
long, introrse, marginally fringed; ovary ovate, sericeous, 
glabrous and nectariferous at base; style ± equaling 
stamens, its upper lobe much reduced; nectaries not 
obvious. Capsules 1.5-2 cm long, 2-valved, obtuse, silky- 



pubescent; seeds 1-4 per capsule, flattened, lenticular, 
3-4 mm broad. Croat 4632. 

Rare, usually occurring along streams. Flowers from 
January to April, especially in February and March. The 
fruits mature quickly, the first usually by February, and 
may be found on the same inflorescence with flowers. 

The stamens are a little longer than the style at anthe- 
sis. Later they are somewhat bent back and rather distant 
from the style. 

Costa Rica to Colombia, Venezuela, and the Guianas. 
In Panama, known from tropical moist forest in the Canal 
Zone, Colon, Los Santos, Code, Panama, and Darien. 
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Trees, shrubs, lianas, vines, or herbs, sometimes epi- 
phytic, occasionally with spines. Leaves opposite or 
ternate, petiolate; blades simple, entire; stipules inter- 
petiolar, sometimes united, forming a sheath. Flowers 
bisexual or occasionally unisexual (the plant dioecious), 
actinomorphic or zygomorphic, the cymes variously 
modified, terminal or axillary, dichasial, sometimes re- 
duced to racemes or dense clusters, the inflorescences 
often bracteate; bracts sometimes showy; calyx lobes 
4 or 5 (sometimes 2, 6, or 8); corolla 4- or 5 (6)-lobed, 

KEY  TO  THE   TAXA   OF  RUBIACEAE 

•Plants herbs, vines, or lianas: 
Plants vines or lianas: 

Flowers both ± sessile and clustered in leaf axils, white: 
Leaves conspicuously scabrous, very asperous above; flowers less than 4 mm long; fruits 

less than 4.5 mm diam Diodia sarmentosa Sw. 
Leaves not conspicuously scabrous and asperous above; flowers more than 7 mm long; 

fruits more than 6 mm diam Sabicea villosa R. & S. var. adpressa (Wernham) Standl. 
Flowers long-pedicellate or not clustered in axils, white, red, or yellow: 

Leaves with the trichomes sparse, appressed, slender, ca 0.3 mm long and in inconspicuous 
axillary tufts below; fruits oblong, 1.5-2 cm long, pubescent, with appressed trichomes 
    Chomelia psilocarpa Dwyer & Hayden 

Leaves densely white-tomentose or glabrate to glabrous, lacking sparse appressed tri- 
chomes, lacking axillary tufts; fruits usually less than 1 cm long: 

Plants armed with large recurved spines; flowers yellow, in globular pedunculate clus- 
ters; fruits 6-8(17) mm long Uncaria tomentosa (Willd.) DC. 

Plants unarmed: 
Flowers white or yellowish, in racemes or panicles; calyx lobes very short; fruits white 

at maturity, much flattened Chiococca alba (L.) Hitchc. 
Flowers red or pink, solitary or in umbels; calyx lobes long and slender; fruits green 

to black at maturity, not flattened but sulcate medially      Manettia reclinata L. 
Plants herbs, not scandent (sometimes creeping): 
• Flowers and fruits sessile or essentially so, clustered in leaf axils, usually many: 

Leaves linear or linear-lanceolate, ca 10 times longer than wide; flower clusters 1-2 cm 
diam Borreria densiflora DC. 

Leaves otherwise, 2-8 times longer than wide; flower clusters usually less than 1 cm diam: 
Leaves all less than 3 cm long, the secondary veins conspicuous  
 Borreria ocimoides (Burm.f.) DC. 

Leaves mostly more than 3.5 cm long or, if less, with secondary veins not obvious: 
Mature capsules 3.5-4.5 mm long; upper leaf surface asperous, with many short scab- 

rous trichomes Diodia sarmentosa Sw. 
Mature capsules usually less than 3 mm long: 

Stems and leaves greatly diminished apically, the distal leaves many times smaller 
than the leaves lower on the stem; capsules minutely puberulent (the trichomes 
short and straight), often as broad as or broader than long, often splitting from 
the bottom; flowers borne in the axils of smaller leaves . .. Diodia denudata Standl. 

Stems and leaves not greatly diminished apically, the distal leaves at most only a few 
times shorter than the lower ones; capsules either glabrous or pubescent (the 
trichomes not short and straight), longer than broad, dehiscing largely from 
apex: 

Capsules glabrous or sparsely pubescent: 
Secondary veins on leaves conspicuous below Borreria laevis (Lam.) Griseb. 
Secondary veins on leaves very inconspicuous below Spermacoce tenuior L. 

Capsules densely pubescent at least apically: 
Leaves 1.5-3 times longer than broad, their trichomes 0.6-1 mm long, often 

broad-based; calyx lobes more than 0.5 mm long and sharply triangular; 
plants drying yellow-green; style bifid . . . Borreria latifolia (Aubl.) K. Schum. 

Leaves 3-4 times longer than broad, scabrid, the trichomes ca 0.2 mm long; 
calyx lobes less than 0.5 mm long, often blunt or obscure; plants usually 
drying quite dark  Diodia ocimifolia (Willd.) Bremekamp 
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• Flowers and fruits not as above (not sessile, numerous, and crowded in leaf axils): 
Leaves slender, less than 5 mm wide; flowers and fruits each less than 4 mm long   
 Oldenlandia corymbosa L. 

Leaves ovate-cordate, more than 2 cm wide; flowers and fruits more than 4 mm long .. Geophila 
• Plants trees or shrubs: 

Ovules 1 per locule: 
Flowers in dense heads subtended by large, green, red, or violet-purple bracts  Cephaelis 
Flowers not in dense heads with large colorful bracts: 

Corolla less than 1 cm long: 
Plants trees, usually more than 7 m tall; blades and stems densely pubescent with long, 

appressed, pale trichomes, the corolla lobes pubescent; fruits ellipsoid-oblong, ca 1 
cm long, red to black Antirrhoea trichantha (Griseb.) Hemsl. 

Plants shrubs or small trees, rarely more than 3 m tall (Psychotria grandis sometimes 
larger), variously pubescent; fruits not as above: 

Plants subscandent shrubs, rare; fruits ellipsoid, compressed, white, 4-8 mm diam; 
seeds 1 or 2; flowers white or yellow, in axillary panicles . . Chiococca alba (L.) Hitchc. 

Plants not as above; fruits ovoid, not at all or only slightly compressed, red, blue, or 
black (white by rupturing of the exocarp in P. deflexa); seeds mostly 2, rarely 5 .. 
 Psychotria 

Corolla more than 1 cm long: 
Flowers 4-parted, white; fruits with 1 seed: 

Leaf blades with pitlike axillary domatia below; fruits white at maturity, ellipsoid, 
compressed, the seed vertical Coussarea curvigemmia Dwyer 

Leaf blades lacking axillary domatia; fruits blue or black at maturity, globose or 
depressed-globose, the seed horizontal   Faramea 

Flowers 4- or 5-parted, white, red, or yellow; fruits with 2 or more seeds: 
Flowers white, the tube sericeous; stems often armed with branch-spines; fruits more 

than 1 cm diam   Guettarda foliacea Standl. 
Flowers yellow or red, the tube not sericeous; plants unarmed; fruits less than 1 cm 

diam: 
Flowers red or red-orange; corolla more than 3 cm long; leaves subsessile, often 

subcordate, less than 7 cm wide; plants cultivated shrubs  Ixora coccinea L. 
Flowers yellow or orange; corolla less than 2 cm long; leaves petiolate, acute to ob- 

tuse at base, more than 7 cm wide; plants not cultivated   
 Palicourea guianensis Aubl. 

Ovules more than 1 per locule: 
Calyx lobes very unequal, some flowers with 1 lobe greatly expanded and leaflike: 

Corolla and expanded calyx lobe white; capsules ca 6-10 mm long; seeds winged  
 Calycophyllum candidissimum (Vahl) DC. 

Corolla red, orange, or yellow, the expanded calyx lobe red; capsules usually less than 7 
mm long; seeds not winged: 

Corolla less than 8 mm long; stipules more than 10 mm long; flowers in small peduncu- 
late cymes, densely clustered along a long main axis   
   Warscewiczia coccinea (Vahl) Klotzsch 

Corolla more than 2 cm long; stipules less than 5 mm long; flowers in open panicles .... 
 Pogonopus speciosus (Jacq.) K. Schum. 

Calyx lobes  <   equal: 
• Corolla more than 5 cm long: 

Corolla funnelform-campanulate, white or yellowish tinged with purple; flowers in 
dichasial inflorescences; calyx lobes slender, acuminate; fruits compressed-obovoid, 
the seeds with a thin wing Coutarea hexandra (Jacq.) K. Schum. 

Corolla narrowly tubular, whitish or yellowish, not tinged with purple; inflorescences 
and calyces various; fruits not as above: 

Flowers solitary on ends of branches; corolla lobes tapered to slender tip; fruits round, 
ca 2 cm diam, green with white stripes; calyx with slender teeth, persistent in fruit 
 Randia formosa (Jacq.) K. Schum. 

Flowers clustered on ends of branches; corolla lobes blunt; fruits not as above; calyx 
lobes short, rounded to acute but not slender: 

Corolla yellow; fruits globose to ellipsoid, more than 6 cm diam  
    Tocoyena pittieri (Standl.) Standl. 

Corolla white; fruits linear-cylindrical or globose, less than 6 cm diam: 
Leaves acute to short-acuminate; calyx lobes blunt; style not exserted; anthers 

exserted; fruits globose, fleshy; seeds probably animal dispersed  
 Posoqueria latifolia (Rudge) R. & S. 

Leaves rounded at apex; calyx lobes acute; style and anthers exserted; fruits 
linear-cylindrical, capsular; seeds wind dispersed  
 Cosmibuena skinneri (Oerst.) Hemsl. 
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Corolla less than 5 cm long: 
Corolla more than 2 cm long (including lobes): 

Corolla white; fruits globose or ellipsoid, 1.5-3 cm diam, never red: 
Plants armed with short spines; calyx deeply lobed, the lobes broadly triangular; 

corolla 5-lobed; fruit often longer than broad, usually prominently lenticellate 
 Randia armata (Sw.) DC. 

Plants unarmed; calyx truncate with minute teeth; corolla 4- or 5-lobed; fruit glo- 
bose or depressed-globose, smooth, topped by the persistent calyx tube  
  Alibertia edulis (A. Rich.) A. Rich. 

Corolla yellow or red (white at anthesis but soon yellowing in Genipa); fruits not as 
above, either less than 1 cm long or more than 3 cm long or red: 

Plants moderately large trees, the trunk usually more than 15 cm dbh; corolla seri- 
ceous outside, lobed more than halfway; calyx ± truncate, 7-10 mm wide; 
fruits more than 5 cm diam; seeds ca 1 cm long  Genipa americana L. 

Plants shrubs or small trees, the trunk usually much less than 15 cm dbh; corolla 
lobed less than halfway; calyx reddish, weakly lobed and less than 4 mm wide, 
or prominently lobed; fruits less than 2.5 cm diam: 

Leaves 3 at each node Hamelia patens Jacq. var. glabra Oerst. 
Leaves merely paired at each node: 

Inflorescences terminal, many-flowered, much-branched; stipules 1-2 cm long 
 Isertia haenkeana DC. 

Inflorescences axillary, short, few-flowered, not much-branched; stipules more 
than 3.5 cm long     Pentagonia macrophylla Benth. 

Corolla less than 2 cm long: 
Inflorescences corymbose cymes, axillary or sometimes subterminal, with at least 25 

minute flowers forming hemispherical clusters on peduncles 3-4 cm long; fruits 
to 2 mm long and ca 1 mm wide Chimarrhis parviflora Standl. 

Inflorescences and fruits not as above: 
Inflorescences axillary; flowers 4-parted; corolla greenish-yellow, lobed beyond 

middle     Hoffmannia woodsonii Standl. 
Inflorescences terminal or subterminal; flowers 5-parted: 

Plants trees; fruits capsular; flowers magenta, in large panicles or white to pale 
yellow in long slender racemes: 

Inflorescences paniculate; flowers magenta; leaves not clustered at apex of 
branches Macrocnemum glabrescens (Benth.) Wedd. 

Inflorescences racemose; flowers white to pale yellow; leaves clustered at apex 
of branchlets, obovate   A Iseis blackiana Hemsl. 

Plants shrubs or small trees; fruits fleshy; flowers white, yellow, or red: 
Flowers orange to red; leaves verticillate, 3, 4, or 5 per node, sometimes 

opposite Hamelia patens Jacq. var. glabra Oerst. 
Flowers yellow or white; leaves not verticillate: 

Calyx and corolla sericeous; calyx truncate, with minute apiculate teeth; 
leaves somewhat clustered at ends of branchlets  
 Amaioua corymbosa H.B.K. 

Calyx and corolla not sericeous; calyx regularly lobed; leaves not clustered: 
Flowers yellow, the corolla more than 1 cm long; fruits red to black; in- 

florescences about as broad as long Hamelia axillaris Sw. 
Flowers white, the corolla less than 8 mm long; fruits purple; inflores- 

cences long and slender, many times longer than broad  
   Bertiera guianensis Aubl. 

rarely oblique or bilabiate, showy; stamens equal in num- 
ber to corolla lobes and alternate with them; anthers 
2-celled, introrse, dorsifixed, dehiscing longitudinally; 
pistil 1; ovary inferior, 2-locular, 2-carpellate; placenta- 
tion axile or seemingly basal; ovules 1 or more per locule; 
style 1, slender; stigma simple or 2 (5)-lobed. Fruits 
usually berries or sometimes loculicidal capsules; seeds 
2 (or 1 by abortion) to many, sometimes winged, the 
endosperm usually copious, fleshy, rarely none (Chomelia 
and Guettarda). 
Recognized by the opposite leaves, interpetiolar stipules, 

and regular, tubular flowers. 

A number of morphological features have evolved in 
flowers of the family to promote outcrossing. Among 
these are dimorphic heterostyly (e.g., Psychotria capitata, 
P. pubescens, Cephaelis ipecacuanha), protogyny (e.g., 
Warscewiczia coccinea, Alseis blackiana), and marked pro- 
tandry (e.g., Posoqueria latifolia, Pogonopus speciosus). 
Though basically actinomorphic, flowers of some species 
have become zygomorphic by modification of the sexual 
parts, usually by the stamens being clustered on one side 
of the corolla while the style is held on the opposite side. 
This zygomorphy is accompanied as well by heterostyly 
in the case of Psychotria pubescens. Probably dimorphic 
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heterostyly is much more prevalent in Psychotria than 
I have indicated, since it is often not at all apparent from 
observations of a few individuals and is much more easily 
observed in the field than from specimens. In Pogonopus 
speciosus, outcrossing is further ensured by a protandry 
and a marked lateral movement of the stamens after 
an thesis. 

Species with reddish flowers that seem suited for hum- 
mingbird pollination include Hamelia patens, Macrocne- 
mum glabrescens (observed by Chapman, 1931), Manettia 
reclinata, Ixora coccinea, hertia haenkeana, Pogonopus 
speciosus, and Warscewiczia coccinea. The large red bracts 
of W. coccinea would attract the birds, rather than the 
flowers themselves. The flowers of Isertia haenkeana are 
yellow, but the calyx and inflorescence branches are 
reddish. Other species with yellow flowers and bright red 
bracts, which are possibly also hummingbird pollinated, 
include Pentagonia macrophylla and Cephaelis tomentosa. 
Cephaelis discolor with maroon bracts and white flowers 
may also be hummingbird pollinated, as may be Hamelia 
axillaris with yellow, narrowly funnelform flowers. Hum- 
mingbirds have been seen visiting Psychotria capitata 
(pers. obs.) and Genipa americana (H. Baker, pers. comm.) 
and may visit other Psychotria species as well. 

Butterflies are probably active pollinators of many 
species but especially A Iseis blackiana, Uncaria tomen- 
tosa, Sabicea villosa, and possibly Antirrhoea trichantha, 
Calycophyllum candidissimum, and many of the suspected 
moth-pollinated flowers. Butterflies of the genus Heli- 
conius (Nymphalidae, Ithomiinae) have been observed 
visiting the heterostylous flowers of Psychotria capitata 
and species of Palicouria (L. Gilbert, pers. comm.). But- 
terflies may be effective pollinators of many of the other 
small, white-flowered species such as Psychotria, Borreria, 
Chiococca, Bertiera, Diodia, Geophila, Oldenlandia, and 
Spermacoce. Most of the same species are probably visited 
by bees as well. In Costa Rica Heliconius and pierid but- 
terflies, which frequently visit typical "hummingbird" 
flowers, visit Hamelia patens (Heithaus, 1973). 

Flowers with white, mostly slender corollas that gener- 
ally fall off in the early morning are probably moth 
pollinated. These include Faramea occidentalis, F. luteo- 
virens, Randia armata, Guettarda foliacea, and possibly 
also Amaioua corymbosa and Alibertia edulis. Species 
that seem to be adapted only for hawkmoth pollination 
include Posoqueria latifolia, Tocoyena pittieri, Cosmibuena 
skinneri, and Randia formosa (see the species description 
of Posoqueria latifolia and Halle, 1967). 

Bat pollination is suspected for Coutarea hexandra 
because of floral morphology and time of anthesis. 

Despite the fact that few Rubiaceae are definitely 
adapted to bee pollination, the prevalence of bees as 
pollinators suggests that many rubiaceous flowers, espe- 
cially those with shorter tubes, are pollinated by bees. 
Dressier (1968b) reported that euglossine bees regularly 
visit flowers of Sabicea for nectar. Genipa americana in 
Guanacaste, Costa Rica, is probably bee pollinated (G. 
Frankie, pers. comm.). 

Major dispersal classes in the Rubiaceae are ornitho- 

chory and anemochory. Frequently the small black or 
blue fruits are made more conspicuous by the reddish 
color of the fruiting inflorescence branches. Species that 
produce fruits at least partly adapted for dispersal by 
mammals include Alibertia edulis, Amaioua corymbosa, 
Coussarea curvigemmia, Faramea spp., Genipa americana, 
Guettarda foliacea, Pentagonia macrophylla, Posoqueria 
latifolia, Randia spp., and Tocoyena pittieri. Most of 
these are known to be eaten by white-faced monkeys and 
a few also by spider monkeys and tamarins (Oppen- 
heimer, 1968; Hladik & Hladik, 1969). Oppenheimer 
(1968) reported that seeds of Faramea occidentalis, Randia 
armata, and Tocoyena pittieri all germinate after passing 
through the gut of white-faced monkeys. Fruits of Cous- 
sarea curvigemmia are taken by coatis (Kaufmann, 1962). 

Fruits of the genus Genipa have been reported to be 
dispersed by lizards in the West Indies (Ridley, 1930). 
G. americana is dispersed in part by fish (van der Pijl, 
1968). I have seen whole fruits floating in the water at 
the lake margin, so they may be water dispersed in part. 

Wind-dispersed species include Cosmibuena skinneri, 
Alseis blackiana, Chimarrhisparviftora, Coutarea hexan- 
dra, Calycophyllum candidissimum, Macrocnemum gla- 
brescens, Manettia reclinata, Uncaria tomentosa, and 
Warscewiczia coccinea. 

The seeds of Oldenlandia corymbosa and those of the 
tribe Spermacoceae, including Borreria, Diodia, and 
Spermacoce, are not clearly adapted for specialized dis- 
persal. Most of these are weedy plants and their seeds are 
apparently spilled locally. Ridley (1930) reported that 
seeds of Borreria, Spermacoce, and Oldenlandia are dis- 
persed by rain wash. 

Over 450 genera and more than 5,000 species; generally 
distributed, but most numerous in the tropics. 

ALIBERTIA A. Rich, in DC. 

Alibertia edulis (A. Rich.) A. Rich, in DC, Prodr. 
4:443. 1830 
Lagartillo, Madrono, Trompito, Trompo, Wild guava 

Glabrous, dioecious shrub or small tree, to 5.5 m tall. 
Stipules interpetiolar, subpersistent, lanceolate, to 1.5 cm 
long and 5 mm wide; petioles less than 1 cm long; blades 
lanceolate-oblong to oblong-elliptic, acuminate, obtuse 
and decurrent onto petiole at base, 7-20 cm long, 2.5-6 
cm wide, with pocketlike domatia in axils below, usually 
also tufted in axils. Inflorescences very congested, termi- 
nal; flowers sessile or subsessile, unisexual, usually few, 
subtended by one or more pairs of stipules; calyx trun- 
cate, 4-6 mm long, with minute, irregular teeth, persist- 
ing in fruit; corolla white, 2-3 cm long, densely and 
inconspicuously tomentose, the tube tomentose outside, 
sericeous inside except at base, the lobes 4 or 5, lanceo- 
late, narrowly acute, spreading or recurved; stamens 4, 
sessile, affixed at the middle of the connective; staminate 
flowers with the anthers to 11 mm long, their apex held 
near corolla throat, the style elongating to become slightly 
exserted, the stigmas 2, short and slender, probably not 
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opening; pistillate flowers with the anthers to 4.7 mm 
long, deeply included in tube, the style to 1.8 mm long, 
exserted, the lobes 3-5, spreading and ± appressed to 
base of petals. Berries round, 2-3 cm diam, yellowish, 
becoming black and fleshy; seeds many, flattened, irregu- 
lar, 4-6 mm long, brown, embedded in a grayish, edible 
matrix. Croat 5358, 7390. 

Frequent in the forest. Flowers mostly from April 
to October but especially in the early rainy season (June 
and July). The fruits mature from July to December, 
mostly in August and September. Flowering less fre- 
quently at the beginning of the dry season, with the fruits 
maturing by the end of the dry season. 

Mexico (Tabasco) to Panama, Colombia, the Guianas, 
Amazonian Brazil, and Bolivia; Trinidad and Tobago. 
In Panama, ecologically variable; known principally from 
tropical moist forest in the Canal Zone and Bocas del 
Toro, San Bias, Chiriqui, Veraguas, Los Santos, Panama, 
and Darien Provinces; known also from tropical dry 
forest in Code, from premontane moist forest in Code 
and Panama, from premontane wet forest in Chiriqui, 
Code, and Panama, and from tropical wet forest in Colon, 
Veraguas, and Darien. 

See Fig. 511. 

ALSEIS Schott 

Alseis blackiana Hemsl., Diag. PL Mex. 30. 1879 

Tree, to 15(30) m tall; trunk to 1 m dbh, weakly to 
strongly involuted vertically in age; outer bark light 
brown with many vertical fissures, soft and loose; inner 
bark and wood light in color but turning darker soon 
after being slashed; young stems, petioles, axes of inflo- 
rescences, and pedicels minutely puberulent to strigillose. 
Leaves clustered at apex of branches; stipules slender, 
acuminate, 8-12 mm long; petioles 1-2.5 cm long; blades 
oblanceolate, short-acuminate, acute to obtuse at base, 
9-20 cm long, 2.5-7 cm wide, almost glabrous above, 
sparsely appressed-pubescent and densely puberulent 
on midrib and main veins below. Racemes slender, 
upper-axillary, 10-23 cm long and ca 2 cm wide; flowers 
protogynous, sweetly aromatic; calyx lobes minute, tri- 
angular, bluntly acute, thick, usually glabrous; corolla 
white to pale yellow, 3-3.7 mm long, ca as broad as long, 
glabrous outside, densely pubescent inside, the lobes 5, 
bluntly acute, erect or curved inward and holding fila- 
ments together; filaments curved outward, ca 9 mm long, 
fused to tube at very base, densely villous except near 
apex; anthers ca 1.5 mm long, versatile, held perpendicu- 
lar to axis of flower; style ca 6 mm long, the branches 2, 
recurved, protruding from flower before it is fully ex- 
panded, soon overtopped by stamens and somewhat 
obscured among trichomes of filaments; nectary green, 
longer than calyx, with moderate amounts of nectar. 
Capsules dense along spike, club-shaped, 10-15 mm long, 
splitting along one side from apex, the valves persisting 
after seeds are shed; seeds many, 5-10 mm long, very 
slender, with a narrow subulate wing on either end. Croat 
5389, 14829. 

Common in all parts of the forest. Flowers in April and 
May. The fruits are of mature size by June, but do not 
turn brown and shed seeds until late in the following dry 
season (R. Foster, pers. comm.). 

The species is very similar to and probably not separ- 
able from A. yucatanensis Standl. in Mexico, A. shippii 
Lund, in Belize, and A. hondurensis Standl. in Honduras. 

Known only from Panama and Colombia, but probably 
synonymous with plants ranging from Mexico to north- 
ern Colombia. In Panama, known from tropical moist 
forest in the Canal Zone and Darien. 

See Fig. 512. 

AMAIOUA Aubl. 

Amaioua corymbosa H.B.K., Nov. Gen. & Sp. 3:419, 
pi. 294. 1820 
Madrono 

Dioecious shrub or tree, to 15 m tall; trunk slender or to 
20 cm dbh and deeply invaginated; stems sericeous when 
very young, glabrate in age, with conspicuous leaf scars. 
Leaves somewhat clustered at apex of branchlets; stipules 
caducous, to 1 cm long, sericeous, leaving a conspicuous 
interpetiolar line of trichomes; petioles 6-14 mm long, 
sericeous to glabrate; blades ovate-elliptic to obovate- 
elliptic, abruptly short-acuminate, usually obtuse and 
± decurrent onto petiole at base, 7-13(21) cm long, 
3.5-8 (12) cm wide, glabrous or with sparse long tri- 
chomes on major veins below and tufts of trichomes in 
axils, the margins ciliate and ± revolute. Flowers fra- 
grant, 5-7-parted, sericeous throughout; staminate flow- 
ers in terminal corymbs ca 8 cm long; pistillate flowers 
similar to but slightly smaller than staminate flowers, 
in capitate or corymbose inflorescences; peduncles to 
5 cm long; pedicels 2-4 mm long; calyx tubular, 3-4 mm 
long, with short apiculate teeth; corolla 10-15 mm long, 
white, the lobes 5, ca 6 mm long, puberulent, spreading at 
anthesis; anthers subsessile, to 4.3 mm long; style to 9 
mm long, included, longer than stamens. Berries ovoid, 
1-1.5 cm long, purplish at maturity, in dense axillary clus- 
ters, sparsely sericeous; seeds many, irregular, rounded 
on one side, flattened, 3-5 mm long. Croat 16214, Foster 
1337. 

Occasional, in the forest and along the shore; common 
on a small promontory midway between the ends of 
Zetek and Armour trails (R. Foster, pers. comm.). Flow- 
ers mostly in July. The fruits apparently mature over a 
long period and are seen most months of the year; most 
probably mature during the rainy season and early dry 
season. 

Mexico to Panama, Colombia, Venezuela, the Guianas, 
Brazil, and Bolivia; Trinidad and West Indies. In Pan- 
ama, ecologically variable; known principally from the 
Pacific slope in tropical moist forest in the Canal Zone, 
Veraguas, Panama, and Darien (probably elsewhere as 
well); known also from tropical dry forest in Panama 
(Taboga Island), from premontane moist forest in the 
Canal Zone, and from tropical wet forest in Colon and 
Panama. 



Fig. 511. A libertia edulis 

Fig. 512. Alseis blackiana 
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Fig. 513. Borreria densiflora 
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ANTIRRHOEA Commers. ex Ant. Juss. 

Antirrhoea trichantha (Griseb.) Hemsl., Biol. Centr.- 
Amer. Bot. 2:42. 1881 
Pittoniotis trichantha Griseb. 

Tree, to 15 m tall and 25 cm dbh; branchlets puberulent 
and conspicuously lenticellate; leaf scars prominent. 
Leaves deciduous, clustered at ends of branches, emerg- 
ing at time of flowering; stipules long-attenuate, to 1.5 cm 
long, caducous, appressed-pubescent; petioles 1.2-2.8 
cm long; blades ovate to elliptic or obovate, acuminate, 
acute to obtuse at base, 5-24 cm long, 2-12 cm wide, 
thin, glabrate above in age except on veins, with long 
appressed trichomes below; most veins raised below, the 
smallest ones prominent, parallel, connecting lateral 
veins. Inflorescences pubescent to glabrate (in fruit) 
panicles, axillary, densely flowered; flowers 4- or 5-parted, 
white, with strong sweet aroma, sessile, secund; calyx 
lobes acute, ca 0.5 mm long; corolla to 5.3 mm long, 
appressed-pubescent outside, villous inside on lobes, the 
lobes longer than the tube, reflexed at anthesis; stamens 
equal in number and about as long as corolla lobes, ± 
erect at anthesis; style ± equaling stamens, divided to 
ca middle. Drupes oblong, to 1 cm long, bright red and 
shiny at maturity, sweet and fleshy, becoming brownish 
when overripe; seed 1, tan, oblong, to 5.3 mm long, ± 
flattened, shallowly grooved on each side. Croat 5214, 
11973. 

Rare; known only from the shore on the northern edge 
of the island. Flowers from March to May, mostly in 
April. The fruits mature from June to October. Plants 
apparently lose all their leaves and quickly replace them 
just before flowering. 

Known only from Panama, from drier parts of tropical 
moist forest in the Canal Zone, Panama, and Darien and 
from premontane moist forest in the Canal Zone. 

BERTIERA Aubl. 

Bertiera guianensis Aubl., Hist. PL Guiane Fr. 1:180, 
pi. 69. 1775 

Slender shrub, to 3 m tall; stems glabrate to appressed- 
pubescent. Leaves glabrous except for pubescence on 
petioles, veins, and margins, the trichomes sparse, long, 
± appressed; stipules long-acuminate, to 5(10) mm long, 

sparsely ciliate, subpersistent, the pairs joined toward 
base; petioles less than 1 cm long; blades oblong-elliptic, 
acute to acuminate, obtuse to acute and decurrent at 
base, 10-19 cm long, 4-8 cm wide. Panicles terminal, 
to ca 15 cm long, the branches with stiff, long trichomes; 
flowers secund; calyx lobes acute, less than 1 mm long; 
corolla tubular, white, 5-8 mm long, shallowly 5-lobed, 
the lobes narrowly tapered, spreading at anthesis; stamens 
affixed to tube near apex, slightly exserted above rim; 
anthers ca 2 mm long, acuminate, narrowly sagittate at 
base; style to 4.3 mm long, the lobes thick, ca 2 mm long, 
exserted at anthesis. Berries ellipsoid, to 8 mm long and 
3-4 mm wide, fleshy, 10-costate when dry, blue turning 
purple to purple-black at full maturity, pubescent with 
long stiff trichomes; seeds several, irregular, usually 
obtusely 3-angled, ca 1.5 mm diam, densely muricate, 
tan. Foster 774. 

Occasional, in the forest; collected by Foster on 
Wheeler Trail before the junction with Snyder-Molino 
Trail. Flowers from March to August, especially in June, 
rarely later in the rainy season. The fruits mature in about 
1 month. 

Mexico to Panama, Colombia, Venezuela, the Guianas, 
Brazil, and Bolivia; West Indies. In Panama, known 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, and Darien and from premontane wet forest in 
Panama (Chiman) and Darien. 

BORRERIA G. Meyer 

Borreria densiflora DC, Prodr. 4:542. 1830 
B. spinosa (L.) Schlecht. & Cham. 

Erect, glabrous herb, less than 1 m tall; stems ± square, 
the corners ribbed, with occasional blunt short protuber- 
ances ca 0.3 mm high. Leaves sessile, clustered at nodes; 
stipules with several prominent bristles, fused to base of 
leaf; blades linear to linear-lanceolate, acute, gradually 
tapered to base, the longer ones 4-7 cm long, less than 
8 mm wide. Flowers white, in dense globose clusters 
1-2 cm diam, terminal or in upper leaf axils, interspersed 
with slender white bristles; calyx lobes 2, slender, ca 1.3 
mm long, persistent, pubescent at base; corolla ca 2 mm 
long, lobed to near middle, the lobes 4, spreading; sta- 
mens with the filaments fused to tube, recurved at apex 
in bud; anthers held somewhat below the apparently 
receptive stigma, becoming exserted; style shorter than 

KEY   TO   THE   SPECIES  OF  BORRERIA 

Leaves linear-lanceolate, ca 10 times longer than broad; flower clusters 10-20 mm diam  
 B. densiflora DC. 

Leaves 2 or 3 times longer than broad; flower clusters usually less than 7 mm diam: 
Leaves less than 3 cm long B. ocimoides (Burm.f.) DC. 
Leaves mostly more than 3 cm long: 

Stems wing-angled; capsules densely pubescent; seeds not grooved  
  B. latifolia (Aubl.) K. Schum. 

Stems angled but not winged; capsules glabrous or sparsely pubescent; seeds with conspicu- 
ous transverse grooves B. laevis (Lam.) Griseb. 
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corolla. Capsules ca 2 mm long and 1 mm wide, pubes- 
cent, splitting medially at maturity, the pericarp persis- 
tent after seed falls out through the slit opened between 
calyx lobes; seeds 2,1 per carpel, oblong, ca 2 mm long 
and 0.5 mm wide, dark brown. Croat 12884. 

Occasional, in clearings. Flowers from October to 
January, mostly in December at the beginning of the dry 
season. The fruits mature in about 1 month. 

Distinguished from other Borreria by its habit and the 
bilobed calyx. 

Mexico to Panama, Colombia, and Venezuela; West 
Indies. In Panama, ecologically variable; known from 
tropical moist and tropical wet forests at low elevations 
all along the Atlantic slope and in Chiriqui, Herrera, and 
Panama, from tropical dry forest in Panama (Taboga 
Island), from tropical wet forest in Veraguas, and from 
lower montane wet forest in Chiriqui. 

See Fig. 513. 

Borreria laevis (Lam.) Griseb., Gott. Abh. 7:231. 1857 

Herb, erect or ± sprawling, usually less than 60 cm high; 
stems angulate, scabrid or glabrous except for minutely 
pubescent lines below stipules. Stipules united, with 
several bristles, 2-7 mm long; petioles obscure or to 1 cm 
long, united with stipules at base; blades ovate to lanceo- 
late, obtuse to acuminate at apex, obtuse and attenuate 
or cuneate and decurrent at base, essentially glabrous 
or scabrid on veins above, asperous below, bicolorous, the 
larger ones 3-9 cm long, 1.5-3 cm wide; veins strongly 
ascending toward apex. Inflorescences axillary, at most 
upper nodes; flowers many, usually in various stages of 
development, interspersed with bristles; calyx 4-lobed, 
the lobes minute, ciliate, persisting in fruit; corolla white, 
2.3-2.7 mm long, 4-parted, divided to about middle, the 
lobes acute, recurved, sparsely pubescent with monili- 
form trichomes inside; stamens 4, exserted at anthesis, 
longer than lobes, equaling or exceeding style; filaments 
fused to tube; anthers bluish, ca 0.3 mm long, longitu- 
dinally dehiscent; style exserted, minutely pubescent; 
stigma globular. Capsules glabrate to sparsely pubescent, 
oblong, 1-2 mm long, short-pedicellate, dehiscing irregu- 
larly, one cell carrying with it 3 of the 4 calyx lobes; seeds 
2, oblong, 1-1.5 mm long, less than 1 mm wide, brown, 
with prominent transverse grooves opposite the longi- 
tudinal sulcus. Croat 4045, 5984. 

A very abundant weedy plant, found mostly in clear- 
ings. Flowers to some extent throughout the year, espe- 
cially at the beginning of the rainy season (from July 
to September) and at the beginning of the dry season 
(January). The fruits mature within a month, sometimes 
while the plant is still flowering. 

Florida and Mexico to Panama, Colombia, Venezuela, 
the Guianas, Brazil, and Bolivia; West Indies. In Pan- 
ama, ecologically variable; known principally from trop- 
ical moist forest all along the Atlantic slope and in the 
Canal Zone, Los Santos, Code, Panama, and Darien; 
known also from premontane moist forest in the Canal 
Zone, from premontane wet forest in Los Santos and 
Darien, and from premontane rain forest in Chiriqui. 

Borreria latifolia (Aubl.) K. Schum. in Mart., Fl. 
Brasil. 6(6):61. 1888 

Erect or decumbent, pubescent herb; stems wing-angled, 
the wings with scabrous trichomes or blunt protuber- 
ances. Leaves sessile or subsessile; stipular bristles cil- 
iate; blades ovate-elliptic, lanceolate, or lanceolate- 
elliptic, acute at apex, cuneate and decurrent at base, 
4-6 cm long, 1.5-2.8 cm wide, often yellowish-green 
when dried, conspicuously strigose on both surfaces, 
the trichomes, especially above, often broad-based. Flow- 
ers sessile, in dense axillary clusters usually less than 7 
mm diam; calyx usually acutely 4-lobed, the lobes to 1 
mm long, densely crisp-villous; corolla white, 3-4 mm 
long, 4-lobed, the lobes ca 1 mm long, pinkish at tip, 
with a few stiff trichomes outside, strongly recurving; 
stamens shorter than lobes; filaments united to tube; 
pollen shed in bud, the open stigma generally completely 
covered with pollen at anthesis; style prominently bifid 
at apex. Capsules conspicuously crisp-villous, ca 3 mm 
long, splitting unequally, with 3 of the 4 calycine lobes 
remaining with one of the 2 segments; seeds 2, elliptic, 
ca 1.5 mm long and 1 mm wide, brown, minutely papil- 
late. Croat 6461. 

Occasional, in clearings. Flowers to some extent 
throughout the year, but most flowers and fruits are seen 
in the rainy season (September to December). The fruits 
develop within a month. 

Belize to Panama, Colombia, Venezuela, Guyana, 
and Brazil; Trinidad and Guadeloupe; West Africa. 
In Panama, ecologically variable; known from tropical 
moist forest in the Canal Zone and Panama, from pre- 
montane moist forest in the Canal Zone, from premon- 
tane wet forest in Chiriqui, Veraguas, and Panama, and 
from tropical wet forest in Colon. 

Borreria ocimoides (Burm.f.) DC, Prodr. 4:544. 1830 

Weak, mostly glabrous herb; stems often branched many 
times, decumbent, quadrangular, less than 2 mm diam, 
the 2 opposing sides with narrow marginal ribs, the ribs 
glabrous or pubescent especially at nodes. Leaves vari- 
able, sessile or subsessile; stipules connate, adnate to 
petiole base, the sheath cup-shaped, minute, with a few 
slender teeth to 1 mm long; blades ovate to narrowly 
elliptic or lanceolate, acute to acuminate at apex, acute 
at base, mostly 1-3 cm long and 4-13 mm wide, scabridu- 
lous above, glabrous and paler below, the margins weakly 
and minutely scabrous. Flowers white, interspersed with 
white trichomes, in dense axillary clusters less than 1 cm 
diam; calyx 2-lobed (sometimes 3- or 4-lobed), the lobes 
slightly exceeding corolla and persistent in fruit; corolla 
0.7-1 mm long, 4-lobed to middle or beyond, the lobes 
acute, pubescent, with long trichomes near middle; sta- 
mens alternate with corolla lobes; filaments fused to tube; 
anthers oval, minute; style shorter than tube; stigma 
simple or with 2 obscure lobes. Capsules glabrous or 
puberulent, dehiscing from base or apex into 2 parts; 
seeds 2, oblong, ca 1 mm long, brown, markedly reticu- 
late. Croat 8268. 

Occasional, in clearings on rock outcrops or as an epi- 



phyte on tree stumps or floating logs on the lakeshore. 
Flowers and fruits all year, especially at the beginning 
of the dry season. 

Widespread in the tropics. In Panama, known princi- 
pally from the Pacific slope, from tropical moist forest 
in the Canal Zone, Panama, and Darien, from premon- 
tane moist forest in Panama, and from premontane wet 
forest in Chiriqui, Code, and Panama. 

CALYCOPHYLLUM CDC. 

Calycophyllum candidissimum (Vahl) DC, Prodr. 
4:367. 1830 
Madrono, Alazano, Harino, Lancewood, Lemonwood, 
Salamo 

Tree, 7-17(25) m tall, to 70 cm dbh; outer bark light, 
smooth, loose; branches reddish-brown. Stipules ovate, 
to 1 cm long, caducous; petioles 1-2.5 cm long; blades 
± elliptic or ovate, acuminate, abruptly cuneate at base, 
mostly 5-13 cm long, 2.5-7 cm wide, glabrous above, 
sparsely pubescent below; midrib sometimes prominently 
arched. Flowers in terminal, compound dichasia, sweetly 
fragrant, each cluster of 3 flowers at first enclosed in a 
deciduous sheath, the lateral flowers of each cluster on 
pedicels to 2 mm long, the middle flower sessile, often 
with one, much-enlarged, conspicuous, white, leaflike 
calycine lobe (sometimes persisting in fruit), to ca 5 cm 
long and 3.5 cm wide; corolla white, ca 7 mm long, lobed 
to half its length, the tube short, densely pubescent at 
rim, the lobes 4, reflexed; stamens held ± erect at anthe- 
sis, dehiscing inward, later divergent; style much shorter 
than stamens; stigmas 2, thick, held mostly together at 
anthesis, later recurved. Capsules oblong-cylindrical, 
6-10 mm long, ca 3 mm wide, widest above middle; seeds 
several, slender, to 5 mm long, with an acuminate wing 
on either end. Croat 8661, 12905. 

Rare on the island, but abundant locally in the Canal 
Zone. Flowers from November to March, especially in 
the earliest part of the dry season (December). The fruits 
mature in February and March. 

Conspicuous because of the expanded white calyx 
lobe. 

Mexico (Chiapas) to Colombia and Venezuela; Cuba. 
In Panama, ecologically variable, though found princi- 
pally on the Pacific slope and characteristic of tropical 
dry forest (Holdridge & Budowski, 1956) and tropical 
moist forest (Tosi, 1971); known also from premontane 
moist forest in Panama and from premontane wet and 
premontane rain forests in Code. 

See Fig. 514. 
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CEPHAELIS DC. 

Cephaelis discolor Polak., Linnaea 41:572. 1877 

Glabrous shrub, less than 60 cm tall; stems usually un- 
branched, conspicuously marked with old, cupular leaf 
scars. Leaves decussate, congested at ends of stems; stip- 
ules bilobed nearly to base, the lobes maroon, linear, 6-8 
mm long; petioles 1.5-4.5 cm long; blades elliptic to 
oblanceolate-elliptic, abruptly acuminate at apex, cuneate 
and decurrent at base, 10-20 cm long, 4-10 cm wide, 
distinctly bicolorous; major lateral veins in 8-13 pairs, 
arcuate-ascending, raised on both surfaces, the smaller 
veins reticulate. Inflorescences globose bracteate masses 
of many tiny flowers, terminal, maroon, congested be- 
tween upper leaves; basal bracts rounded, becoming 
narrowed distally, with fine appendages at base; flowers 
white, sessile, each surrounded by several oblanceolate, 
violet-purple bracts 7-10 mm long and to 10 mm wide; 
calyx lobes 5 (rarely 6), alternate with corolla lobes, 
narrowly triangular, 1-1.7 mm long, divided more than 
halfway to base, fused with tube (the free part much 
shorter than corolla lobes), persisting in fruit; stamens 
5 (rarely 6); anthers not seen; style slender; stigmas 2, 
free, ca 0.7 mm long, curved laterally, surrounded by a 
low, narrow, furfuraceous disk. Capsules round to ± 
oblong, 4-5 mm long, white turning blue; seeds 2, hemi- 
spherical, white, only slightly shorter than fruits. Croat 
11870. 

Rare; seen only in the forest in the vicinity of the junc- 
tion of Wheeler and Drayton trails. Flowers in July and 
August, probably sometimes earlier and later as well. 
The fruits mature from August to December, principally 
from August to October. 

Nicaragua, Costa Rica, and Panama. In Panama, known 
rarely from tropical moist forest in the Canal Zone and 
Bocas del Toro; known principally at higher elevations 
from premontane wet and tropical wet forests in Colon, 
Veraguas, Panama, and Darien and possibly from pre- 
montane rain forest in Darien. 

See Fig. 515. 

Cephaelis ipecacuanha (Brot.) A. Rich., Bull. Fac. 
Med. 4:92.1818 
Raicella 

Small shrub, usually less than 50 cm tall, essentially 
glabrous; internodes moderately long, with ridges on 
either side of stem below stipules. Leaves sessile or with 
the petioles to 1.5 cm long; stipules ca 1 cm long, with 
numerous subulate lobes, subpersistent; blades oblong- 
obovate or oblong-elliptic, acute to abruptly acuminate 

KEY  TO   THE   SPECIES   OF  CEPHAELIS 

Bracts red, large; plants densely hirsute; shrubs more than 1.5 m tall; flowers yellow  
 C. tomentosa (Aubl.) Vahl 

Bracts not red; plants glabrous or sparsely pubescent; shrubs less than 60 cm tall: 
Bracts green; petioles less than 1.5 cm long C. ipecacuanha (Brot.) A. Rich. 
Bracts violet-purple; petioles more than 1.5 cm long C. discolor Polak. 



Fig. 514. 
Calycophyllum candidissimum 
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at apex, mostly acute to rounded at base, 8-16 cm long, 
3.5-10 cm wide, bicolorous, shiny above, often sparsely 
pubescent below. Inflorescences capitate, becoming glo- 
bose in fruit; peduncles 2-3.5 cm long, usually oblique 
to reflexed; bracts 4, green, the outer ones ovate to broadly 
rounded and acuminate, 5-13 mm long, the inner ones 
narrower, ± oblanceolate and acuminate, enveloping 
flower; flowers sessile, 5-parted, heterostylous, numerous, 
ca 1 cm long; calyx ± truncate or minutely lobed; corolla 
white, to 1 cm long, glabrous outside, puberulent inside 
near base of lobes and on most of tube, the lobes recurled; 
anthers 1.3-1.7 mm long; style lobes 2, short and thick, 
densely pubescent; short-styled flowers with the style 
included and the stamens exserted ca 3 mm above rim; 
long-styled flowers with the style exserted ca 3 mm above 
rim and the stamens included. Capsules oblong, ca 1 cm 
long, red becoming blue at maturity; seeds 2, slightly 
longer than broad, ca 5.3 mm long, flattened on one side, 
somewhat twisted. Croat 4104, 15117. 

Common in the forest, especially along trails. Flowers 
principally from June to August at the beginning of the 
rainy season, with the fruits developing in about 1 month. 
Some flowering also occurs at the beginning of the dry 
season, especially in December. 

Distinguished by its small size, its reflexed, bracteate 
flower heads, and its blue fruits (red when immature). 

Central and South America. In Panama, known from 
tropical moist forest on BCI and in San Bias and Darien 
and from tropical wet forest in Darien. 

See Fig. 516. 

Cephaelis tomentosa (Aubl.) Vahl, Eclog. Amer. 
1:19. 1796 
Psychotria poeppigiana Mull. Arg. 
Vasika 

Densely hirsute shrub, usually less than 2 m tall. Stipules 
bilobed nearly to base, linear, 1-2 cm long, persistent; 
petioles short or to 3 cm long; blades ± elliptic, long- 
acuminate, obtuse to attenuate at base, 11-24 cm long, 
3.5-9 cm wide; major lateral veins arcuate-ascending, 
often collecting near margin, impressed above, raised 
below. Inflorescences terminal, capitate, solitary; pedun- 
cles 4-9 cm long; flowers 5-parted, surrounded by nu- 
merous, narrow, pale bracts and subtended by 2 large 
bracts, these red, opposite, united at base and mucronate 
above; calyx minute, lobed midway to base; corolla yel- 
low, rarely tinged with green, ca 12 mm long, the lobes 
short; filaments fused to corolla tube below middle; 
anthers 2.5-3.5 mm long, becoming weakly exserted 
above rim; pollen shed before anthesis; style receptive 
and held above anthers at anthesis, exserted ca 4 mm 
above rim; stigma bilobed. Berries bright blue, round to 
broadly oblong, to 1 cm long; seeds 2, narrow, gradually 
tapered downward, 7-8 mm long, dark brown, obscurely 
grooved. Croat 4362. 

Occasional, in the forest; common elsewhere in the 
Canal Zone. Flowers and fruits throughout the year, with 
some flowers and fruits frequently found on the same 

inflorescence. The fruits probably mature in 1 or 2 
months. 

Distinguished by the bright red, opposing bracts, the 
yellow flowers, and the bright blue fruits. 

Mexico to Colombia and the Guianas, south to Ama- 
zonian Brazil, Peru, Bolivia, and Argentina; Trinidad. 
In Panama, ecologically variable, although apparently 
not occurring in any of the drier areas; known most com- 
monly from wetter parts of tropical moist forest in the 
Canal Zone, all along the Atlantic slope, and in Los 
Santos, Panama, and Darien; known also from premon- 
tane wet forest in Colon and Panama, from tropical wet 
forest in Colon and Darien, and from premontane rain 
forest in Code and Panama. 

See Fig. 517. 

CHIMARRHIS Jacq. 

Chimarrhis parviflora StandL, Trop. Woods 
11:26. 1927 
Yema (llema) de huevo, Platano, Fiddlewood 

Probably a large tree, reported on labels to 18 m tall and 
25 cm dbh; stems brownish-puberulent when young, 
often glabrous in age. Stipules caducous, acuminate, 
5-11(25) mm long, cinereous; petioles 7-20 mm long; 
blades obovate to elliptic, acute to acuminate at apex, 
acute to attenuate at base, 7-11 (15) cm long, 1.5-5 (6) 
cm wide, glabrous above, densely sericeous to inconspic- 
uously appressed-pubescent below especially on major 
veins, glabrate in age. Cymes corymbose in subterminal 
or axillary, hemispherical clusters; peduncles (2.5)3-4 
cm long; branches puberulent; flowers protogynous, the 
style emerging before petals are reflexed; pedicels very 
short or to 2 mm long; calyx and hypanthium together to 
1 mm long, campanulate, ± glabrous, truncate, with 
4 (5) blunt, sparsely ciliate teeth; corolla short-funnelform, 
ca 3 mm long, the tube nearly obsolete, the 4 lobes ob- 
long, rounded at apex, glabrous but with dense white- 
villous pubescence inside at point of staminal attachment; 
stamens 4, exserted, to 5 mm long; anthers narrowly 
ovoid, to 0.7 mm long; style ca 2.5 mm long, the lobes 2, 
broader than long. Capsules obovoid, ca 2 mm long and 
1 mm wide, shallowly longitudinally sulcate with 6 or 8 
weak ribs, splitting medially at maturity and releasing 
seeds; seeds usually 4, ± elliptic, ca 1 mm long and 0.5 
mm wide, ± flattened, yellow, covered with wings, the 
wings many, low, interlocking, scarious, giving the seed 
a honeycombed appearance. Croat 11244. 

The single BCI collection, made on Shannon Trail in 
the middle of July, was in fruit. The branch had fallen 
from a tree of unknown height. Many of the fruits of this 
collection had been infected by insects forming brown, 
fruitlike galls 5 mm long and 4 mm wide. Herbarium 
material from Panama and Costa Rica shows flowers from 
April to June, mature fruits in July and August or later. 

Costa Rica and Panama. In Panama, known from trop- 
ical moist forest on BCI and in Bocas del Toro (the type 
locality) and from premontane wet forest in Veraguas. 
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Fig. 517. Cephaelis tomentosa 

Fig. 518. 
Cosmibuena skinneri 

Fig. 519. tot 
Coutarea hexandra  1 



CHIOCOCCA P.Browne 

Chiococca alba (L.) Hitchc, Annual Rep. Missouri Bot. 
Gard. 4:94. 1893 
Lagrimas de Maria 

Glabrous shrub or slender liana, to 3 m or more long, 
probably climbing into the canopy, often with pendent, 
trailing branches. Stipules ovate, long-acuminate, to 4 
mm long, entire, persistent; petioles less than 1 cm long; 
blades ovate to elliptic, acuminate, obtuse to rounded at 
base, (2)6-10 cm long, (1.3)3-6 cm wide, shiny. Panicles 
or racemes axillary, to 10 cm long; peduncles to 3 cm 
long; flowers 5-parted; pedicels 2-3 mm long; calyx ca 
1.3 mm long, lobed midway, the lobes deltoid, acute; 
corolla white, becoming yellowish in age, to 8 mm long, 
the lobes 2-3 mm long, spreading to reflexed; stamens 
included, ca 5 mm long; filaments ± free from corolla, 
villous at base, and united into a short tube; anthers to 
3.7 mm long, longer than filaments; style to 8.5 mm 
long, exserted, the lobes 2, very short, thick. Berries 
compressed-ellipsoid, 4-8 mm diam, fleshy, white at 
maturity; seeds 1 or 2, hemispherical, compressed. Croat 
15266 (Madden Forest). 

No collections have been made from the island, but 
flowers matching this species have been seen in the forest 
when the species was in flower elsewhere in the Canal 
Zone. Flowers and fruits to some extent all year, but 
mostly in August and September. The fruits develop 
quickly, probably within a month. 

Florida and southern Texas through lowland areas of 
Mexico and Central America to Bolivia and Argentina; 
West Indies. In Panama, ecologically variable; known 
principally from tropical moist forest in the Canal Zone, 
Bocas del Toro, San Bias, Veraguas, Los Santos, Herrera, 
Panama, and Darien; known also from tropical dry forest 
in Panama (Taboga Island), from premontane moist 
forest in the Canal Zone, Los Santos, and Panama, from 
premontane wet forest in Colon, Chiriqui, Code, and 
Panama, and from premontane rain forest in Panama. 

CHOMELIA Jacq. 

Chomelia psilocarpa Dwyer & Hayden, Ann. Missouri 
Bot. Gard. 54:139. 1967 

Arching shrub or liana, widely branched; stems densely 
appressed-pubescent, becoming glabrate, terete. Stipules 
lanceolate, 6-10 mm long, entire, caducous; petioles 
ca 1 cm long, sparsely appressed-pubescent; blades ovate 
to elliptic, acuminate, obtuse to attenuate and decur- 
rent at base, 6-11 cm long, 3.5-5.5 cm wide, sparsely 
appressed-pubescent, the trichomes denser on veins 
below, the axils below inconspicuously tufted, the lower 
leaf surface of dry specimens finely wrinkled between 
secondary veins. Cymes axillary, on peduncles to 6 cm 
long; flowers not seen; sepals 4, oblong, persistent, of 
2 lengths, the longer 4-8 mm long, the shorter 2-4 mm 
long. Berries sessile or short-pedicellate, oblong, 1.5-2 
cm long, 7-10 mm wide, sparsely appressed-pubescent; 
seeds oblong, ca 1 cm long. Croat 7931, Foster 1117. 
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Apparently infrequent, but possibly more abundant 
than collections and observations indicate; collected as an 
arching shrub by R. Foster near Wheeler Trail 1100, as a 
vine by Hayden (143) along the shore south of the dock, 
and high in the canopy (Croat 7931). Mature fruits have 
been seen from June to August. 

Known only from Panama, from tropical moist forest 
on BCI and in Darien. 

COSMIBUENA R. & P. 

Cosmibuena skinneri (Oerst.) Hemsl., Biol. Centr.- 
Amer. Bot. 2:12. 1881 
C. paludicola Standl. 

Glabrous tree, to 10 m tall and 25 cm dbh (usually less), 
usually hemiepiphytic. Stipules obovate, 1-2 cm long; 
petioles 1-2 cm long; blades oval or obovate, rounded at 
apex, acute and somewhat decurrent at base, 7-18 cm 
long, 3-9 cm wide, thick, bicolorous, glossy above with 
4 or 5 pairs of major lateral veins visible, lighter and dull 
below with the veins indistinct. Inflorescences terminal; 
flowers 3-6, clustered at apex of short peduncle; calyx 
6-8 mm long, acutely lobed ca one-third its length, the 
dehiscence circumscissile; corolla white or with the tube 
somewhat greenish, the tube 5.5-9 cm long, the lobes 
rounded at apex, 2-4.5 cm long, mostly 1-1.7 cm wide; 
stamens affixed at apex of tube; filaments fused to corolla 
tube; anthers ca 1.5 cm long, attached near base, the cells 
free below; ovary cylindrical, ca 3 cm long; style emerging 
from tube, with ascending trichomes near apex; stigmas 
ca 1 cm long. Capsules linear-cylindrical, 8-12 cm long 
at maturity; seeds numerous, thin, narrowly winged, 
wind dispersed, 7-13 mm long, less than 1 mm wide, the 
seminiferous area ca 1 mm long. Croat 6326, 8519. 

Occasional, in the forest, often hemiepiphytic in trees 
at 30 m or more; also occurring on rocky shores, especially 
on the northern edge of Orchid Island and Pefia Blanca 
Peninsula, where the plant is often attached to large 
boulders. Flowers mostly in August and September 
(rarely earlier). The fruits mature in the dry season, 
mostly from February to April. 

Possibly also includes South American material going 
by the name C. grandiflora (R. & P.) Rusby and C. macro- 
carpa (Benth.) Klotzsch. 

Mexico to Colombia, ranging to Brazil if the additional 
South American material is included. In Panama, known 
from tropical moist forest in the Canal Zone, San Bias, 
Panama, and Darien, from premontane wet forest in 
Colon and Code, from tropical wet forest in Colon, and 
from premontane rain forest in Panama. 

See Fig. 518. 

COUSSAREA Aubl. 

Coussarea curvigemmia Dwyer, Phytologia 
38:215. 1978 

Small glabrate tree, usually 3-10 m tall; younger stems 
often puberulent. Leaves very short-petiolate; stipules 
triangular, 2-3 mm long, caducous; blades elliptic, acumi- 
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nate, acute to narrowly subcordate at base, 7-17 cm long, 
3-9 cm wide, glabrous, the vein axils with pitlike domatia 
below making bumps above. Inflorescences short con- 
gested panicles; branches and flowers minutely puber- 
ulent; flowers heterostylous, sweetly aromatic, 4-parted; 
pedicels 1-2 mm long; calyx ca 1 mm long, with 4 minute 
teeth, persistent in fruit; corolla tubular, 2-2.5 cm long, 
slender, white, 4-lobed in apical third; stamens 4, in apical 
part of tube; anthers pale orange, slender, acuminate at 
apex, sagittate at base, 5-6 mm long, the lobes extending 
below free portion of filament; short-styled flowers 
with the style branched about one-third its length, held 
between anthers in bud but well below anthers at anthesis 
(owing to elongation of tube); long-styled flowers with 
the style 16-18 mm long, lobed ca 1.5 mm, exserted 
beyond tube opening and beyond anthers ca 3 mm. 
Drupes ellipsoid and somewhat flattened, to 12 mm long, 
becoming white, fleshy and sweet at maturity; seed 1(2), 
ellipsoid, ca 1 cm long. Croat 5465, 8600. 

Frequent in the forest. Flowers mostly from May to 
July, sporadically at other times, especially in the early 
dry season. The fruits develop to mature size by Septem- 
ber, but may not ripen until the late rainy or early dry 
season. J. Oppenheimer (pers. comm.) reports that white- 
faced monkeys eat the fruits in November and December. 
According to R. Foster, the species may flower only every 
other year, alternating with Faramea occidentalis, which 
replaces it in alternate years as a main source of bird food 
in the forest. 

Flowers are apparently moth pollinated and fall in 
great numbers in the morning. 

The species has been confused with C. impetiolaris 
Donn. Sm., which has subquadrangular branches, the 
corolla tube to 2 mm wide, elongate anthers to 8 mm long, 
and fruits to 19 mm long (when dry). 

Known only from Panama, from tropical moist forest 
in the Canal Zone, Bocas del Toro, Panama, and Darien, 
from premontane wet forest in Colon, and from premon- 
tane rain forest in Code and Panama. 

COUTAREA Aubl. 

Coutarea hexandra (Jacq.) K. Schum. in Mart., Fl. 
Brasil. 6(6):196. 1889 
Nino muerto, Quina 

Shrub or tree, to 10 m tall; branches often long and 
drooping; young stems, petioles, and leaves sparsely 
pubescent, especially on veins; stems and axes of inflo- 
rescences usually lenticellate. Stipules broadly triangular, 
to 5 mm long, eventually deciduous; petioles to 1 cm long; 
blades ovate to elliptic, acuminate (sometimes abruptly 
so), obtuse to rounded at base, 5-13 cm long, 3-7 cm 
wide, the vein axils often weakly barbate below. Flowers 
(5) 6-parted, with sweet aroma when first open, mostly 
in 3-flowered clusters, the clusters in terminal or upper- 
axillary dichasia, subtended by a pair of reduced leaves; 
peduncles, pedicels, and calyces sparsely pubescent; 
peduncles to 3 cm long; pedicels 1-1.5 cm long; calyx 
7-12 mm long, deeply lobed, the lobes linear; corolla 
funnelform-campanulate, 7-8.5 cm long, greenish in bud, 

white at anthesis or white tinged with violet-purple, 
sometimes pale lavender outside, pale red-violet inside, 
glabrous except inside near base, the tube weakly curved, 
constricted just above base, with faint lavender lines 
inside below throat, the lobes 2-2.5 cm long, narrowly 
acute, ± spreading; stamens 6, equaling length of lobes, 
exserted above throat at anthesis; filaments densely pubes- 
cent toward the base; anthers slender, to 1.8 cm long; 
style about as long as stamens, the lobes 2, very short, 
blunt. Capsules 2-carpellate, obovoid, compressed, 3-4.5 
cm long and ca 2 cm wide, brown, with many conspic- 
uous lenticels, at first splitting medially from apex, 
followed by spreading of the 2 valves of each carpel; 
seeds many, 1.5-2 cm long, elongate, thinly flattened, 
winged, wind dispersed, the seminiferous area medial, 
round, ca 4 mm wide. Croat 4937. 

Occasional; known from along the shore between the 
Laboratory Clearing and Colorado Point and from the 
forest near Wheeler Trail 800. Flowers from June to 
October, mostly in July and August. The fruits are full 
size by October, but are shed mostly in the dry season, 
from December to March. 

Mexico to the Guianas, Argentina, and Peru; West 
Indies. In Panama, ecologically variable; known from 
tropical dry forest in Herrera and Panama (Taboga Is- 
land), from premontane moist forest in the Canal Zone 
and Panama, from tropical moist forest in the Canal 
Zone, Colon, Code, Panama, and Darien, and from 
premontane wet forest in Chiriqui and Panama. 

See Fig. 519. 

DIODIA L. 

Diodia denudata Standl., J. Wash. Acad. Sci. 
15:105. 1925 

Erect perennial herb, usually somewhat scandent, often 
suffruticose, 1-2 m tall; stems usually glabrous (except at 
leaf nodes), attenuated toward apex, minutely papillate, 
square, the corners winged, the wings ending just below 
stipules on each internode, often free at apex. Stipular 
bristles united at base, prominent, 3-6 mm long, ciliolate; 
petioles obscure or to 5 mm long; blades ± narrowly 
elliptic, acute at apex, acute to attenuate and often decur- 
rent at base, greatly diminished toward apex of plant, gla- 
brous to scabrid above, especially near margin, minutely 
scabrid and puberulent on veins below, the larger ones 
4.5-10 cm long, 1-3 cm wide; veins arcuate-ascending, 
often prominently impressed above. Flowers minute, 
sessile, interspersed with bristles, in axillary clusters less 
than 1 cm diam; calyx lobes 4, ca 0.5 mm long, persisting 
in fruit, 3 of the 4 attached to one fruit valve; corolla 
greenish-white, ca 1.2 mm long, 4-lobed ca halfway, the 
tube pubescent at rim inside; stamens included; style held 
at level of stamens; stigmas opening later than stamens. 
Capsules ca 1 mm long (excluding the persistent calyx), 
about as broad as long, puberulent, 2-valved, dehiscing 
basally; seeds 2, ca 1 mm long. Croat 4373. 

Apparently rare; known only from the forest near the 
end of Gross Trail. Elsewhere in central Panama seen at 
the margins of forest. Seasonal behavior uncertain. Flow- 
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KEY  TO   THE   SPECIES  OF  DIODIA 

Plants scandent vines, becoming hemiepiphytic; capsules usually more than 4 mm long  
 D. sarmentosa Sw. 

Plants erect herbs, terrestrial; capsules less than 3 mm long: 
Stems and leaves greatly reduced near apex of plant, the upper leaves many times smaller than 

the lower; corolla and mature fruits ca 1 mm long D. denudata Standl. 
Stems and leaves not greatly reduced near apex of plant, the upper leaves at least one-third as 

long as the lower; corolla ca 6 mm long; fruits ca 3 mm long  
 D. ocimifolia (Willd.) Bremekamp 

ers and fruits at least throughout the dry season and in 
the early rainy season. 

Leaf size and shape are variable. The species was re- 
ported in the Flora of the Canal Zone (Standley, 1928) as 
D. nudata Standl. This was no doubt a typographical 
error. 

Known only from Panama and Colombia (Choco). In 
Panama, known from tropical moist forest in the Canal 
Zone, Panama, and Darien and from premontane wet 
forest in Colon (Santa Rita Ridge). 

Diodia ocimifolia (Willd.) Bremekamp, Recueil Trav. 
Bot. Neerl. 31:305. 1934 
Hemidiodia ocimifolia (Willd.) K. Schum. 
Hierba (yerba) meona 

Erect herb, usually less than 1 m tall; stems pubescent or 
glabrous except for pairs of pubescent lines extending 
downward from stipules. Leaves sessile or short-petiolate; 
stipules oblong, pubescent, with ciliate bristles; blades 
lanceolate, gradually tapered toward both ends, mostly 
3.5-9.5 cm long, 0.7-2.5 cm wide, both surfaces ± scab- 
rous, the trichomes stiff, erect, to ca 0.2 mm long. Flowers 
sessile, 4-parted, interspersed with long white bristles, 
in dense axillary clusters less than 1 cm diam; calyx lobes 
4, inconspicuous, persisting in fruit; corolla white, some- 
times tinged with pink, to 6 mm long, lobed to near 
middle, glabrous except for throat and base of lobes 
inside, the lobes spreading; style and stamens subequal, 
exserted to 2.7 mm above rim; filaments adnate to corolla 
tube; stigma capitate. Capsules 2-valved, densely pubes- 
cent in upper two-thirds, ca 3 mm long; seeds oblong- 
elliptic, 2.3-2.7 mm long, dark brown, weakly transverse- 
sulcate. Croat 12840. 

Common in clearings. Flowers and fruits throughout 
the year. 

This species is in the tribe Spermacoceae, a confusing 
group including Borreria, Diodia, and Spermacoce. All 
have minute flowers clustered in the leaf axils and two- 
celled, capsular, longitudinally sulcate fruits. Several 
genera in this confusing group are difficult to identify 
because generic lines are drawn largely on the basis of 
type of fruit dehiscence. It is possible that not all of these 
genera are valid. 

Throughout the American tropics; Malaysia. In Pan- 
ama, known from tropical moist forest in the Canal Zone, 
Bocas del Toro, San Bias, Herrera, Code, and Panama, 
from premontane wet forest in Colon, Code, and Pa- 
nama, and from tropical wet forest in Colon. 

Diodia sarmentosa Sw., Prodr. Veg. Ind. Occ. 30. 1788 

Vine, sometimes hemiepiphytic; stems to 1 cm diam, 
woody at base; younger stems green, herbaceous, square, 
strigose on the surface, more densely pubescent with 
longer trichomes on ribbed corners; internodes 12-32 
mm long. Stipules pubescent, adnate to petioles, with 
bristles to 6 mm long; petioles 2-4 mm long; blades 
narrowly elliptic, acuminate, cuneate at base, 3-7 cm 
long, 1.2-1.8 cm wide, dark green above, asperous and 
paler below, sparsely pubescent below especially on 
veins, the margins ± revolute; lateral veins mostly in 
4 pairs, arcuate-ascending and markedly impressed above. 
Flowers axillary at all upper nodes, usually 6 at each 
node, white, sessile, soon falling; sepals 5, free, 2.3 mm 
long, ciliate, ± unequal, persisting in fruit; corolla ca 3.5 
mm long, the lobes 5, ca 2 mm long and 1 mm wide, the 
tube with a ring of trichomes at middle; stamens exserted 
ca 1 mm; filaments fused with corolla tube; anthers ca 0.7 
mm long; style ca 2.7 mm long; stigma capitate and papil- 
lose. Capsules 3-4.5 mm long, to 3 mm diam, reddish- 
brown at maturity, splitting at apex into 2 halves, both 
halves remaining closed; seeds oblong-elliptic, 2.5-3 mm 
long, black or dark brown, minutely reticulate, the inner 
surface deeply invaginate longitudinally. Croat 5525. 

Occasional; collected only along the shore, sometimes 
as a hemiepiphyte on logs in the lake. Apparently flowers 
and fruits all year. Plants usually bear both flowers and 
fruits simultaneously. 

Similar in many ways to D. ocimifolia, but that species 
is a moderately short herb with smaller fruits and much 
less scabrous leaves. 

Mexico to Panama, Venezuela, the Guianas, eastern 
Brazil; Greater Antilles; Africa. In Panama, known from 
tropical moist forest in the Canal Zone and Veraguas and 
from tropical wet forest in Colon (Miguel de la Borda). 

FARAMEA Aubl. 

Faramea luteovirens Standl, Contr. U.S. Natl. Herb. 
18:138. 1916 
Huesito 

Glabrous shrub or small tree, to 4 m tall. Stipule body 
triangular, ending in a stiff cusp, 3-5 mm long, subpersis- 
tent; petioles ca 1 cm long; blades elliptic or obovate, 
abruptly acuminate, obtuse to acute at base, 7-13 cm 
long, 3-6 cm wide, moderately coriaceous. Flowers 2 
or 3, upper-axillary or terminal, aromatic; pedicels thick, 
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KEY   TO   THE   SPECIES   OF   FARAMEA 

Flowers 2 or 3 in axils, never in branched inflorescences; pedicels more than 2 cm long  
 F. luteovirens Standl. 

Flowers usually numerous, in branched terminal dichasia or umbelliform racemes; pedicels less 
than 2 cm long   F. occidentalis (L.) A. Rich. 

2-4 cm long; calyx cupular, truncate, ca 3 mm long, 
persisting in fruit; corolla white, salverform, 2-3 cm long, 
4-lobed; ovary 1-celled. Drupes globose or ellipsoid, 
1.5-2 cm long, blue or black at maturity; seed 1, deeply 
excavate on lower side. Croat 5217, 6725. 

Probably rare; collected twice along the shore of Miller 
Peninsula. Flowers mostly in the dry season (February to 
May). The fruits mature mostly from September to 
November. 

Known only from Panama, from tropical moist forest 
in the Canal Zone and Darien, from premontane wet 
forest in Colon, San Bias, Chiriqui, and Darien, and from 
tropical wet forest in Darien. 

Faramea occidentalis (L.) A. Rich., Mem. Soc. Hist. 
Nat. Paris 5:176. 1834 
F. zetekii Standl. 
Benjamin, Bonewood, Huesillo, Huesito, Palo escrito 

Tree, to ca 10 m tall and 20 cm dbh, ± glabrous; stems 
usually divaricately branched. Stipules triangular, with 
a long acicular apex, 1-1.5 cm long, eventually deciduous; 
petioles 5-15 mm long; blades oblong-elliptic to elliptic, 
acuminate and downturned at apex, obtuse to acute at 
base, 13-18 cm long, 4-8 (10) cm wide, ± stiff but not 
thick. Flowers with strong, sweet aroma, in terminal 
dichasia or umbelliform racemes to ca 10 cm long; pedi- 
cels 4-20 mm long; calyx tubular, truncate, ca 2 mm long 
at anthesis, persisting in fruit; corolla white, the tube 
14-20 mm long, slender, less than 3 mm wide, the lobes 
4, narrowly acute, 15-25 mm long, spreading-recurved; 
stamens 4, attached near apex of tube, included or slightly 
exserted; anthers to 8 mm long, sharp at apex, blunt at 
base, attached to filaments near base; style with 2 slender 
branches more than 4 mm long, at first held below sta- 
mens, eventually slightly exserted. Drupes depressed- 
globose, ca 1 cm diam, bluish-black at maturity; seeds 
usually 1 by abortion, rounded with a large depression 
at base. Croat 6597, 14961. 

Abundant in the forest. Flowers from March to July, 
mostly in May and June. The fruits mature from April 
to December, mostly from August to October only every 
other year. 

Flowers are probably moth pollinated; most appear on 
the ground in late morning. The aroma is intense, much 
like that of Quisqualis indica L. (Combretaceae), a culti- 
vated plant in the Canal Zone, which has flowers opening 
at dusk. 

Scattered from northeastern Mexico to Colombia, 
Venezuela, Ecuador, and Brazil; West Indies. In Panama, 
known from tropical moist forest in the Canal Zone, 
Colon, Veraguas, Los Santos, Panama, and Darien, from 
premontane moist forest in Panama, and from premon- 

tane wet forest in Code and Darien. Reported from trop- 
ical wet and premontane rain forests in Costa Rica 
(Holdridgeetal., 1971). 

GENIPA L. 

Genipa americana L., Syst. Nat. ed. 10, 931. 1759 
G. caruto H.B.K.; G. americana var. caruto (H.B.K.) K. 
Schum. 
Genipap, Guayatil bianco, Guayatil Colorado, Jagua, Jagua 
amarillo, Jagua blanca, Jagua Colorado, Jagua negro, Jagua 
de montafia 

Tree, to 20 m tall and to 30(50) cm dbh; outer bark dark, 
not fissured but with many raised lenticels; stems stout, 
with prominent scars. Leaves clustered at ends of 
branches; stipules triangular, to ca 1.5 cm long, entire, 
deciduous; petioles 5-10 mm long, thick; blades obovate 
or elliptic, acute or short-acuminate, narrowed to acute 
or obtuse base, mostly 15-42 cm long, 5-19 cm wide, 
glabrous above, almost glabrous to densely pubescent 
below with short erect trichomes. Cymes stout, terminal 
or subterminal, peduncles short; flowers 5-parted; pedi- 
cels ca 1 cm long; calyx truncate or shallowly lobed, 7-10 
mm long; corolla yellow or white becoming yellow, thick, 
sericeous, 2-3 cm long, the limb ca 4 cm wide, the tube 
6-10 mm wide, the lobes divided more than halfway, 
spreading at anthesis, later recurving; stamens exserted; 
anthers 8-14 mm long, sessile or with a very short fila- 
ment, attached well below middle of tube, the anther be- 
coming recurved between corolla lobes; style exserted ca 
7 mm above rim, the lobes 2, thick, ca 7 mm long, re- 
maining closed until after shedding of pollen. Berries 
baccate, globose or ellipsoid, 5-7 cm long, becoming 
fleshy at maturity, the calyx persistent on fruit and form- 
ing a thick-rimmed crater ca 1 cm across; seeds numerous, 
flattened, yellow, ca 1 cm long. Croat 6163, 12728. 

Frequent in the forest and occasional along the shore. 
Flowers to some extent throughout the year, but mostly 
in the rainy season, usually from May to July. The fruits 
mature in about a year; they are eaten by tamarins in May 
and June (Hladik & Hladik, 1969). One tree had mature 
fruits on it for 2 years, during which time it lost its leaves 
twice. Leaves are usually replaced during the late dry and 
early rainy seasons. 

The sap of the plant, although clear, quickly turns 
blue. Bawa and Opler (1975) reported this species to be 
dioecious, but all trees on BCI that flowered also set 
fruit. 

Mexico to Argentina; West Indies. In Panama, ecolog- 
ically variable, occurring mostly around the Gulf of 
Panama on the Pacific slope, extending to the Caribbean 
coast in the region of the canal, and characteristic of 



tropical moist forest (Tosi, 1971); known from premon- 
tane dry forest in Los Santos, from tropical dry forest in 
Los Santos, Code, and Panama, from premontane moist 
forest in the Canal Zone and Los Santos, from tropical 
moist forest in the Canal Zone, Bocas del Toro, Herrera, 
Panama, and Darien, from premontane wet forest in 
Chiriqui and Panama, and from tropical wet forest in 
Panama. 

See Fig. 520. 

GEOPHILA D.Don 

Geophila croatii Steyerm., Phytologia 35:401. 1977 

Low creeping herb, less than 10 cm high; stems long- 
trailing, rooting at nodes, minutely papillose, the younger 
ones purplish. Stipules lanceolate to broadly triangular, 
subacute to acuminate at apex, 3-5 mm long, curved 
outward, persistent; petioles 3-8 cm long, with marginal 
rows of thick trichomes on the upper side, the trichomes 
sometimes directed toward base; blades ovate, acute at 
apex, cordate at base, 2.5-6 cm long, 2-4.5 cm wide, 
minutely papillose; veins often purplish. Inflorescences 
solitary or few, terminal, on short axillary branches from 
creeping stems; peduncles 3-20 mm long; heads usually 
bearing 5-7 flowers; flowers sessile or short-pedicellate, 
5-parted; pedicels less than 1 mm long before anthesis, 
2-3 mm long in fruit; calyx lobes recurved, linear-oblong 
or narrowly lanceolate, subcaudate, less than 3 mm long 
before anthesis, to 8-9 mm long in fruit; corolla white, 
to 5.5 mm long, the lobes slender, sometimes tipped with 
maroon; stamens included; filaments fused in basal half, 
the tube with tufts of trichomes at apex; style equaling 
stamens. Berries ± globose, 3-4 mm diam, red, often 
more than 3 per cluster; seeds 2, oblong-elliptic, 3.5-6 
mm long, flattened on one side, half twisted, faintly 
3-ribbed. Croat 6647(type). 

Occasional in the forest, but locally abundant along 
some trails, especially Zetek Trail. Flowering and fruiting 
throughout the rainy season from June to December, with 
most flowers seen at the beginning of the rainy season in 
June and July. The fruits develop in about a month, and 
some may mature while other plants in the clone are still 
in flower. 

This taxon is most closely related to G. gracilis (R. & 
P.) DC. and has been confused with that species (Wil- 
liams, 1973). It is distinguished from G. gracilis by its 
glabrous upper leaf surface and longer calyx lobes. It 
has also been confused with G. macropoda (R. & P.) DC, 
from which it differs by having glabrous, much shorter 
peduncles, acute to acuminate stipules and leaf apices, 
glabrous outer surface of floral bracts, glabrous calyx 
lobes, completely glabrous veins of lower leaf surface, 
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and abundant cystoliths on the lower surface. 
Nicaragua and Panama, probably also in intervening 

areas. In Panama, known only from BCI. 
See Fig. 521. 

Geophila repens (L.) I. M. Johnston, Sargentia 
8:281. 1949 
G. herbacea (Jacq.) K. Schum. 

Low creeping herb, less than 10 cm high, much like 
G. croatii in habit and vegetative characteristics. Stipules 
rounded to broadly ovate, ca 2 mm long; petioles 1-5 cm 
long; blades ovate, rounded to bluntly acute at apex, cor- 
date at base, mostly less than 4.5 cm long. Inflorescences 
usually solitary; peduncles to 2.5 cm long; flowers soli- 
tary or in groups of 2 or 3, sessile; calyx lobes 2-6 mm 
long, slender, acute to acuminate, persisting in fruit; 
corolla white, 1.2-1.5 cm long, glabrous or pubescent, 
the tube 8-10 mm long, the lobes often tinged with laven- 
der, spreading; stamens 5, included, held just below rim 
of corolla tube; filaments free near apex; style 6-7 mm 
long, equaling stamens; style branches 2, puberulent. 
Capsules 1 or 2 per cluster, globose, ca 6 mm diam, red 
becoming black; seeds 2, ± elliptical, 4-5 mm long, 
flattened, twisted, faintly ribbed on both sides. Croat 
10171, 14928. 

Common in the forest and locally abundant, usually 
on trails or in shady, moist places in open areas. Flowers 
mostly in the rainy season, from May to October, espe- 
cially in June and July, and sporadically in the dry sea- 
son. The fruits mature mostly from August to October, 
but as late as December. 

Mexico to Colombia, the Guianas, Peru, and Bolivia; 
West Indies; Central and West Africa; Polynesia; the 
Philippines. In Panama, widespread in tropical moist 
forest in the Canal Zone, Bocas del Toro, Chiriqui, Pa- 
nama, and Darien and known from tropical wet forest 
in Darien and from premontane rain forest in Los Santos. 

See Fig. 522. 

GUETTARDA L. 

Guettarda foliacea Standl., Contr. U.S. Natl. Herb. 
18:139. 1916 
Espino, Guayabo 

Tree, usually less than 10 m tall, branched from near 
ground, often with sucker shoots, the branches often 
vinelike, armed with stout branch-spines (spines termi- 
nating branches) to 5 cm long; stems appressed-pubescent 
when young, glabrate in age. Stipules lanceolate, to 12 
mm long, appressed-pubescent, caducous; petioles 1-2 
cm long, pilose above, appressed-pubescent below; blades 
narrowly elliptic to ovate or obovate-elliptic, acuminate, 

KEY   TO   THE  SPECIES   OF   GEOPHILA 

Blades rounded or blunt at apex; flowers 1-3 per cluster; leaves seldom more than 4.5 cm long .... 
 G. repens (L.) I. M. Johnston 

Blades sharply acute at apex; flowers 4-7 per cluster; leaves often more than 4.5 cm long  
   G. croatii Steyerm. 



Fig. 521. Geophila croatii 
Fig. 523. 

Guettarda fotiacea 
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obtuse to rounded at base, 6-16 cm long, 2.5-6.5 cm 
wide, sparsely pubescent (the trichomes denser on veins), 
sericeous below when young, with tufts of trichomes in 
lower vein axils below. Inflorescences cymose, axillary, 
usually spreading, appressed-puberulent, to 7 cm long, 
bracteate; bracts 5-10 mm long, appressed-pubescent 
outside, ciliate; peduncles slender, to 3 cm long; flowers 
sessile; calyx truncate, 2-3 mm long, cupular, appressed- 
pubescent; corolla narrowly tubular, 2-2.5 cm long, 
white, shallowly 4-lobed, the lobes spreading, rounded at 
apex, ca 5 mm long, sericeous outside; anthers 4, sessile, 
ca 3 mm long, attached just below rim of corolla; pollen 
golden; style slender, to 2.5 cm long, equaling lobes, 
exserted above throat at anthesis; stigma globular. Berries 
globose, 1-3 cm diam, densely short-velutinous, red at 
maturity, the exocarp thin, the mesocarp sweet and fleshy, 
4-loculed; seeds 1 per locule. Croat 6061, 15160. 

Frequent in the forest. Flowers mostly in late June and 
early July. The fruits mature mostly by September but 
often later; they have been observed being eaten during 
November (J. Oppenheimer, pers. comm.). Sporadic 
flowering may occur at other times, especially at the 
beginning of the dry season, with the fruits maturing in 
the late dry or early rainy seasons. 

Animals eat the pericarp and then discard the seed. 
Elsewhere in the Canal Zone trees have been seen with 
longer, vinelike branches. 

Panama and Colombia. In Panama, known mostly on 
the Pacific slope, principally from tropical moist forest 
in the Canal Zone, Veraguas, Panama, and Darien, but 
also from premontane wet forest in Chiriqui. 

See Fig. 523. 

HAMELIA Jacq. 

Hamelia axillaris Sw., Prodr. Veg. Ind. Occ. 46. 1788 
Panchus chapa, Guayabo negro 

Shrub, usually 1.5-3(10) m tall; stems puberulent. Stip- 
ules 3.3-3.7 mm long, subpersistent, attenuate, the sides 
folded together; petioles 1.5-4 cm long, puberulent, 
canaliculate; blades ± elliptic, acuminate, attenuate and 
decurrent at base, mostly 8—23 cm long, 3.5-7(9) cm 
wide, glabrous above, puberulent below at least on veins, 
with short linear cystoliths visible below upon drying; 
major lateral veins in 6-9 pairs, arcuate-ascending, the 
axils often with small tufts of trichomes below, the 
smaller veins reticulate. Inflorescences terminal, short- 
branched cymes; flowers yellow or orange; pedicels ca 1 
mm long; calyx 4-6 mm long, the lobes 5, ca 1 mm long, 
somewhat accrescent and persisting in fruit; corolla yel- 
low, cylindrical, to 10 mm long in bud, becoming ± 

funnelform, to 13 mm long and ca 5 mm wide, the lobes 
5, held mostly erect, 1.3-2 mm long; stamens to 8 mm 
long; filaments ca 2 mm long, continuous with anthers, 
the connective extended beyond apex and spatulate; pistil 
11-13 mm long; style ± equaling petals; stigma oblong, 
ca 2.7 mm long. Berries oblong, 5-6 mm long, green 
turning red then black at maturity, fleshy, 5-celled, each 
cell with many seeds; seeds less than 1 mm long, brown, 
densely reticulate. Croat 6299, 12484. 

Frequent in the forest, especially the older forest. 
Flowers throughout the rainy season, mostly from June 
to September. The fruits mature from August to Decem- 
ber, mostly from August to October. 

Distinguished from other shrubs in the family by the 
funnelform, yellow flowers and many-seeded berries. 

Mexico, Belize, Costa Rica, and Panama to Venezuela, 
Brazil, and Bolivia; West Indies. In Panama, known from 
tropical moist forest in the Canal Zone, Bocas del Toro, 
San Bias, Chiriqui, Los Santos, Panama, and Darien, 
from premontane wet forest in Panama and Darien, and 
from tropical wet forest in Colon and Darien. 

Hamelia patens Jacq. var. glabra Oerst., Vidensk. 
Meddel. 1852:42. 1853 
H. nodosa Mart. & Gal. 
Red berry, Scarletbush, Uvero 

Shrub or small tree, usually less than 6 m tall, nearly 
glabrous. Leaves verticillate, usually 3 (5) at a node, or 
opposite; stipules linear-lanceolate, often curved inward, 
3 (4) at each node, ca 4 mm long; petioles 1-8 cm long, 
narrowly winged at least above, often puberulent, some- 
times reddish; blades elliptic to oblanceolate, abruptly 
short-acuminate, obtuse to attenuate and gradually decur- 
rent at base, mostly 9-23 cm long and 4.5-10.5 cm wide, 
glabrous above, minutely pubescent on veins below, the 
vein axils barbate, often inconspicuously so. Inflores- 
cences terminal, cymose (the flowers all on upper side of 
branches), variable in size, to 15 cm long and 20 cm wide; 
branches often reddish; pedicels 1-5 mm long; calyx lobes 
short, persisting in fruit; corolla tubular, 15-23 mm long, 
orange becoming red-orange at anthesis, 5-lobed, promi- 
nently ridged below lobes; stamens included; filaments 
free much of their length; anthers 8-9 mm long, the 
connective prolonged and acute at apex; pistil 15-24 
mm long, equaling corolla tube; stigma 3.5-5 mm long, 
oblong, swollen. Berries soft, purple or black at maturity, 
to 13 mm long and 10 mm wide, 5-celled; seeds many, 
flattened, brown, markedly reticulate. Croat 4273. 

Occasional, occurring only in clearings, often locally 
abundant. Flowers and fruits throughout most of the 
year; the flowering season usually beginning in the late 

KEY   TO   THE   SPECIES   OF   HAMELIA 

Leaves verticillate, usually 3, 4 or 5 per node, sometimes opposite; flowers orange to red  
 H. patens Jacq. var. glabra Oerst. 

Leaves not verticillate, 2 per node; flowers yellow H. axillaris Sw. 
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dry and early rainy seasons, with a second flush of flow- 
ering activity in the early dry season. The fruits mature 
in about 1 month. 

Leek (1972) reported that four species of birds visit 
flowers for nectar and nine species take the fruit. Feeding 
pressures on fruits are so great in the rainy season that 
even immature fruits are taken. Among the possible 
pollinators are three hummingbirds, Thalurania furcata, 
Damophila julie, and Amazilia tzacatl, and one honey- 
creeper, Coereba flaveola. The fruits are taken by a num- 
ber of birds, including toucans, flycatchers, thrushes, 
warblers, honey creepers, and tanagers (Leek, 1972). 

Mexico, Nicaragua south to Panama and Venezuela, 
Amazonian Brazil, Peru, and Bolivia. In Panama, known 
from tropical moist forest in all provinces and from pre- 
montane wet forest in Code. 

HOFFMANNIA Sw. 

HofFmannia woodsonii Standl., Ann. Missouri Bot. 
Card. 28:471. 1941 

Weak-stemmed, ± glabrous shrub, to 1.5 (3) m tall, 
sometimes somewhat decumbent. Stipules minute, ca 1 
mm long, raised, triangular, deciduous; petioles 2.5-8 
cm long; blades oblanceolate to elliptic, acuminate and 
weakly falcate (the acumen to 1 cm long), attenuate and 
decurrent onto petiole at base, 6-18 cm long, 3-8 cm 
wide. Cymules short-pedunculate, axillary, umbelliform 
clusters ca 3 cm long, bearing 2-6 flowers; pedicels 5-7 
mm long; calyx lobes ca 1 mm long, acute, persistent in 
fruit; corolla 7-8 mm long, greenish-yellow, the lobes 4, 
ca 4 mm long, acute, recurved at anthesis; stamens ex- 
serted; filaments fused to tube near base; anthers ca 4.3 
mm long, introrse, held together in a cluster; style to 8.5 
mm long, unbranched, thickened at apex, held well above 
anthers. Berries ellipsoid, 3-4 mm long, glabrous, deli- 
cately ribbed, yellow-green or reddish; seeds many, ca 
0.5 mm long. Croat 13511. 

Known only from the creek north of the laboratory. 
Flowers from April to August, mostly from May to July. 
The fruits mature in about a month. Elsewhere in Pan- 
ama the species may flower in the early dry season. 

Costa Rica and Panama; mostly at higher elevations. 
In Panama, ecologically variable; known from premon- 
tane moist forest in the Canal Zone, from tropical moist 
forest in the Canal Zone, Bocas del Toro, Colon, Chiri- 
qui, Los Santos, and Darien, from premontane wet forest 
in Chiriqui, Code, and Panama, and from premontane 
rain and lower montane wet forests in Chiriqui. 

ISERTIA Schreb. 

acuminate, gradually tapered to a decurrent base, 10-45 
cm long, 3.5-16 cm wide, glabrous above, tomentose 
and ± viscid below especially on veins. Panicles stout, 
terminal, bracteate, reddish-tomentose, 9-22 cm long, 
the entire inflorescence turning bright orange sometime 
before fruit maturation; pedicels to ca 2 mm long; calyx 
cupular, red-orange, minutely 4-lobed, the lobes ca 1.5 
mm long; corolla tubular, to 3.5 cm long, yellow, the 
lobes 4, ca 7 mm long, bearded inside near tip; filaments 
united to corolla tube, the free part thick, fleshy, flattened; 
anthers to 3.7 mm long, attached near their apex, the 
endothecium dark-spotted; style slender, ca 2.5 cm long; 
stigmas 5, slender, arcuate. Berries 5-carpellate, 6-8 
mm long, red becoming black at maturity, each cartilagi- 
nous wedge containing many seeds; seeds irregular, retic- 
ulate, ca 2 mm diam. Croat 5076. 

Occasional along the shore and in clearings. Common 
and showy along roadsides in the Canal Zone. Flowers 
throughout the rainy season, but mostly in the early 
rainy season. The fruits mature from the middle of the 
rainy season until the early dry season. 

Mexico to Panama, Colombia, and Venezuela; Cuba. 
In Panama, ecologically variable; known from tropical 
moist forest all along the Atlantic slope and on the Pacific 
slope in the Canal Zone, Veraguas, Panama, and Darien, 
from premontane moist forest in the Canal Zone and 
Panama, from premontane wet forest in Panama, from 
tropical wet forest in Bocas del Toro, Colon, Veraguas, 
Code, Panama, and Darien, and from premontane rain 
forest in Code. 

IXORA L. 

Isertia haenkeana DC, Prodr. 4:437. 1830 
Canelito 

Stout shrub, usually 2-3 m tall; stems densely pubescent, 
usually 4-ribbed. Stipules 1-2 cm long, lobed to base, 
the lobes separate, oblong-lanceolate, persistent; petioles 
obscure or to 4 cm long; blades elliptic to obovate, long- 

Ixora coccinea L., Sp. PI. 110. 1753 
Jazmin de coral, Cache de tore 

Small shrub, to 2 m tall, glabrous nearly throughout. 
Leaves sessile or subsessile; stipules to 5 mm long, with 
cusps as long as the broadly flaring base, subpersistent; 
blades ovate to oblong-elliptic, apiculate at apex, rounded 
to shallowly cordate at base, 3.5-7 cm long, 2-3 cm wide 
(some pairs often markedly reduced), moderately thick. 
Flowers 4-parted, in terminal, short-pedunculate dicha- 
sia; branches reddish; calyx 2-3 mm long, the lobes 4, 
ca 1 mm long, acute, reddish; corolla red or orange-red, 
5-7 cm long, the tube ca 1.5 mm wide, the lobes 4, lan- 
ceolate, spreading, to 1.5 cm long; stamens attached to 
corolla rim; filaments with the free part short; anthers 
appressed to corolla, 1-2 mm long; style exserted ca 3 
mm above rim, the branches short, slender. Berries ca 
1 cm long, red becoming dark violet at maturity, the 
mesocarp pulpy, sweet; seeds 2, ovoid, ca 6 mm long. 
Croat 7051. 

Cultivated at the Laboratory Clearing. Apparently 
flowering throughout the year, but not setting fruit. 

Apparently native to Asia; cultivated in Central and 
South America, the West Indies, and Madagascar. In 
Panama, known from premontane moist forest in Panama 
and from tropical moist forest in the Canal Zone, Bocas 
del Toro, Colon, Code, Panama, and Darien. 



MACROCNEMUM P.Browne 

Macrocnemum glabrescens (Benth.) Wedd., Ann. Sci. 
Nat. Bot., ser. 4, 1:76. 1854 
Palo cuadrado, Palo bianco, Madrono 

Mostly glabrous tree, 8-15(25) m tall; trunk to 30(50) cm 
dbh, all but the smallest involuted in long vertical sec- 
tions; outer bark reddish-brown, very thin; inner bark 
tan, thin; sucker shoots often forming near base of trunk. 
Stipules ovate, to ca 1.8 cm long and 1 cm wide, cadu- 
cous; petioles obscure or to 3 cm long, glabrate; blades 
obovate to elliptic, abruptly acuminate, acute to obtuse 
at base, 7-21 cm long, 2.5-9.5 cm wide, glabrate above, 
strigose below especially on veins. Panicles terminal or 
subterminal, to 25 cm long and 20 cm wide; peduncles to 
18 cm long, strigose; flowers sessile or subsessile, many, 
5-parted; calyx lobes ca 0.5 mm long, blunt; corolla ro- 
tate, 1.5 cm long, magenta, the tube at first green, be- 
coming maroon, nearly 1 cm long, densely glandular 
on basal half inside, pubescent near staminal tufts, gla- 
brous above, the limb ca 1.5 cm broad, each lobe some- 
what creased in the middle; filaments fused to corolla 
tube in basal half, with stiff trichomes directed both 
upward and downward near junction with tube; anthers 
opening in bud, held at one side of tube near its rim at 
3 levels, the thecae opening broadly toward opposite side 
of tube; pollen tacky; ovary 2-celled, with many ovules; 
style held below anthers at anthesis, with the 2 thick 
stigmas often closed, later elongating, passing between 
anthers with the stigmas open; nectar copious. Capsules 
cylindrical, 10-20 mm long, 2-4 mm wide, splitting 
longitudinally on 2 sides, exposing seeds; seeds minute, 
membranaceous, winged, ca 3 mm long. Croat 4806. 

Frequent in the forest, especially in the younger forest, 
sometimes locally very abundant. Flowers mostly from 
December to April, especially in January and February, 
rarely later or earlier (October to June). The fruits mature 
from February to June, mostly in April and May. 

Costa Rica to Colombia (Choco). In Panama, known 
most commonly from tropical moist forest in the Canal 
Zone, Bocas del Toro, Chiriqui, Veraguas, Panama, and 
Darien, but also from premontane wet forest in Veraguas 
and Code and from tropical wet forest in Colon and 
Darien. 

MANETTIA L. 

Manettia reclinata L., Mant. PL Altera 553. 1771 
M. coccinea (Aubl.) Willd. 
Churco-guidave 

Vine, to 1 m or more long, glabrate except sometimes 
sparsely pubescent on leaves. Stipules broadly triangular, 
minute, caducous; petioles to 1 cm long; blades ovate to 
elliptic, acuminate, obtuse to acute at base, 2.5-7 cm 
long, 1.5-3 cm wide. Flowers axillary, solitary or in 
umbels; peduncles 2-3.5 cm long; pedicels 1-3 cm long; 
calyx lobes 8, linear-lanceolate, irregular, to 9 mm long, 
puberulent and ciliate, persisting in fruit; corolla red 
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(fading to pink), 15-25 mm long at anthesis, puberulent 
outside especially on tube, the tube with a ring of monili- 
form trichomes at rim and in basal half above the some- 
what expanded base, the lobes (3)4, ovate, to ca 5 mm 
long, obscurely short-acuminate; stamens 4; filaments 
adnate to corolla tube; anthers tightly affixed near rim; 
stigmas 2, thick, oblong, papillate, held well above an- 
thers, receptive while pollen is shed. Capsules 2-valved, 
7-10 mm long, to ca 8 mm wide, green to black at ma- 
turity, somewhat obovate, with a medial groove, the 
valves persisting after opening; seeds many, ca 2.7 mm 
wide, flattened, winged, the margin irregular, the wing 
thin, broad, round. Croat 12740. 

Occasional in old clearings or at the edge of the forest 
along the edge of the lake. Flowers and fruits mostly in 
the early dry season (especially December), rarely also at 
other times of the year. 

Mexico south to Colombia and Venezuela; Cuba and 
Jamaica. In Panama, ecologically variable; known from 
premontane moist forest in the Canal Zone and Panama, 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, San Bias, Chiriqui, Veraguas, Los Santos, Panama, 
and Darien, from premontane wet forest in Chiriqui, 
Veraguas, and Panama, from tropical wet forest in Los 
Santos, Code, and Darien, and from premontane rain 
forest in Chiriqui and Panama. 

OLDENLANDIA L. 

Oldenlandia corymbosa L., Sp. PL 119. 1753 

Slender herb, often decumbent, ± glabrous except for 
sparse pubescence on underside of leaves. Leaves ± 
sessile; stipules minute, persistent, with short flattened 
trichomes on surface and bristles on upper margin; blades 
linear-lanceolate or linear, acute at both ends, 1-3 cm 
long, to 5 mm wide, glaucescent below. Cymes small, 
axillary, bearing few flowers; peduncles to 12 mm long; 
flowers 4-parted; pedicels 2-5 mm long; calyx deeply 
lobed, the lobes 4, narrowly triangular, ca 0.5 mm long, 
with scabrid margins; corolla white to faintly lavender, 
to 1.4 mm long, 4-lobed to about middle, the lobes acute 
to blunt, conspicuously pubescent at base inside; stamens 
4, minute, included; anthers introrse, ca 0.3 mm long; 
style about as long as stigma; stigma held at level of an- 
thers. Capsules 2-carpellate, ca 1.7 mm long and 2.3 mm 
wide, weakly flattened, with a medial groove, rounded 
below, ± flat at apex; seeds 1 per carpel, globular, mi- 
nute (ca 0.5 mm diam), the surface areolate. Croat 7055. 

Infrequent, in clearings or disturbed areas. Probably 
flowering and fruiting throughout the year, especially at 
the beginning of the dry season. 

Widespread in the tropics of Western and Eastern 
hemispheres. In Panama, growing mostly at lower ele- 
vations on the Atlantic slope and at higher elevations on 
the Pacific slope; known from tropical moist forest in the 
Canal Zone, Bocas del Toro, San Bias, Panama, and 
Darien (doubtlessly Col6n as well) and from premontane 
wet forest in Colon and Code. 
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PALICOUREA Aubl. 

Palicourea guianensis Aubl., Hist. PI. Guiane Fr. 
1:173,1.66.1775 

Shrub or small tree, to about 3.5 m tall; stems quadrangu- 
lar, stout; stems and leaves glabrous to inconspicuously 
puberulent on veins. Stipules lobed nearly to base, the 
lobes obtuse, 5-8(15) mm long, long-persisting; petioles 
to 3 cm long; blades ovate to elliptic, acuminate, acute 
to obtuse and weakly decurrent at base, mostly 12-25 cm 
long, 6-13 cm wide, chartaceous; major veins raised on 
both surfaces, the reticulate veins conspicuous. Inflores- 
cences terminal thyrsiform panicles 12-18 cm long; 
branchlets minutely puberulent, reddish-orange in flower, 
becoming red-violet in fruit; peduncles to 10 cm long, 
quadrangular; pedicels 5-8 mm long; calyx lobes 5, 
puberulent, spreading at anthesis, to 1 mm long; corolla 
tubular, ca 1.5 cm long, yellow or orange, weakly inflated 
near apex, puberulent outside, the lobes 5, minute; sta- 
mens included; filaments fused to basal two-thirds of 
corolla tube, densely pubescent; anthers sagittate, the 
connective blue above; style bilobed, slightly exserted. 
Capsules ovoid, 4-8 mm long, purple, apiculate at apex, 
minutely puberulent; seeds 2, ovate, hemispherical, the 
inner side flat, the outer side rounded and 3-5-ribbed, 
roughened. Croat 11082. 

Frequent at the edges of clearings and along the lake- 
shore; also in the young forest. Flowers from late April to 
July, rarely later. The fruits develop in about 1 month, 
mostly from June to October, but some may be seen 
throughout the year. 

Some collections bearing this name from Darien and 
Panama Province (Cerro Jefe) differ from the material 
described here in having corollas 2-2.5 cm long with the 
styles not exserted and somewhat shorter than the sta- 
mens. They may represent another species or variety of 
P. guianensis or possibly another sexual form. The species 
is not heterostylous on BCI. 

Guatemala to Colombia, Venezuela, the Guianas, 
Brazil (Para), and Ecuador; Trinidad and West Indies. 
In Panama, known from premontane moist forest in the 
Canal Zone, from tropical moist forest in the Canal Zone, 
Bocas del Toro, San Bias, Veraguas, Los Santos, Panama, 
and Darien, from premontane wet forest in Colon, Pa- 
nama, and Darien, and from premontane rain forest in 
Panama and Darien. 

See Fig. 524. 

PENTAGONIA Benth. 

Pentagonia macrophylla Benth., Bot. Voy. Sulphur 
105, t. 39.1845 
P. pubescens Standl. 

Hoja de murcielago, Indian ink, Teta de vaca, Tetilla, 
Wild grape 

Shrub, 1.5-5 m tall, often unbranched; stems usually 
4-ribbed near apex, sparsely to densely scurfy. Stipules 
narrowly triangular, 3.5-7 cm long, acuminate; petioles 
6-12 cm long, strigose and often scurfy; blades broadly 

elliptic to obovate, acute at apex, acute to obtuse at base, 
30-65 cm long, 21-37 cm wide, ± glabrate to short- 
pilose on both surfaces but especially below. Flowers few, 
sessile or subsessile, in dense axillary clusters subtended 
by large reddish bracts; calyx lobes 5, 10-20 mm long, 
rounded to obtuse, reddish, persisting in fruit; corolla 
thick, yellow, 3.5-4.5 cm long, 6-10 mm diam, puberu- 
lent outside, the lobes 5, ovate, acute, spreading; stamens 
of irregular lengths, attached to one side of corolla tube, 
the longest to ca 3 cm long; filaments and tube pubescent 
at point of fusion of stamens ca 1 cm above base; style 
ca 2 cm long, the lobes thick, held to one side of tube 
opposite and below anthers; nectary 5-lobed; nectar 
copious. Fruits baccate, spherical but ± tapering into 
the persistent calyx, to 2.5 cm diam, red to orange-red, 
2-carpellate, indehiscent; seeds many, irregularly oblong, 
ca 4 mm long, brown, somewhat flattened, embedded in 
a fleshy white matrix. Croat 6244, 16542. 

Common in the forest, especially the old forest. Flow- 
ers from the late dry to the middle of the rainy season, 
mostly from April to September. The fruits mature from 
the late rainy season to the dry season of the following 
year; they are eaten during September and October by 
white-faced monkeys (Hladik & Hladik, 1969). 

Panama and Colombia (Choco). In Panama, ecologi- 
cally variable; known from tropical moist forest in the 
Canal Zone, Bocas del Toro, San Bias, Panama, and 
Darien, from premontane wet forest in Colon and Code, 
from tropical wet forest in Colon, Code, Panama, and 
Darien, and from premontane rain forest in Darien. 

POGONOPUS Klotzsch 

Pogonopus speciosus (Jacq.) K. Schum. in Mart., Fl. 
Brasil. 6(6):265.1889 
Chorcha de gallo 

Tree, 2-8 m tall and to 20(30) cm dbh; stems lenticellate, 
at least the smallest with appressed trichomes. Stipules 
triangular, to 3 mm high and at least twice as broad, 
entire, persistent; petioles short or to 3 cm long; blades 
elliptic to oblanceolate, abruptly acuminate, gradually 
tapered to base, mostly 8-25 cm long, 3-8 cm wide, 
sparsely appressed-puberulent on veins below. Inflores- 
cences of cymes forming terminal panicles; flowers 
5-parted; pedicels 3-5 mm long; calyx with one lobe 
greatly enlarged, leaflike, bright red, 3.5-6.5 cm long, 
often persisting in fruit, the others slender and short; 
corolla tubular, 2-3 cm long, dark red outside, densely 
puberulent, the trichomes longer and thicker inside, the 
tube white inside, the lobes pink; stamens exserted, ca 
3.5 cm long, held erect at first, later recurved to one side; 
filaments fused to tube ca 7 mm at base, the base of the 
free part surrounded by dense tufts of fine trichomes; 
anthers purple; style scarcely emerging from flower, with 
the stigmas closed, later the style erect, nearly as long as 
stamens, with the stigmas ± reflexed. Capsules ovoid to 
obovoid, 5-8 mm long, 4-6 mm wide, with conspicuous 
whitish lenticels; seeds many, minute, irregularly shaped. 
Foster 1411. 



Fig. 524. Palicourea guianensis 

Posoqueria 
Fig. 525 
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Rare, on the shore. Flowers mostly from September to 
January. The fruits mature in December and January 
(possibly later). 

Mexico to Colombia, Venezuela, and Brazil. In Pan- 
ama, known from drier parts of tropical moist forest in 
the Canal Zone, Colon, Panama, and Darien, from pre- 
montane moist forest in the Canal Zone, and from tropi- 
cal wet forest in Darien. 

POSOQUERIA Aubl. 

Posoqueria latifolia (Rudge) R. & S., Syst. Veg. 
5:227. 1819 
Boca vieja, Boca de vieja, Borajo, Fruta de mono, Fruta de 
murcielago, Huevo de mono, Monkey apple, Mosquitowood, 
Wild coffee, Borojocito del monte 

Glabrous shrub or tree, to 10 m tall; wood red. Stip- 
ules acute, 8-12 mm long, caducous; petioles 5-20 mm 
long; blades elliptic to oblong-elliptic, abruptly short- 
acuminate, acute to obtuse at base, 7-24 cm long, 3.5-13 
cm wide, coriaceous, bicolorous; midrib often arched 
downward, each side of blade turned somewhat upward 
along midrib. Corymbs terminal; flowers sweetly aro- 
matic, 5-parted; pedicels obscure or 4-10 mm long; calyx 
thick and short, ca 5 mm long, the lobes minute and 
blunt; corolla white, fleshy, the tube 13-16 cm long, gla- 
brous except at rim, the lobes 5, oblong, to 2.5 cm long, 
blunt, recurved after anthesis; filaments united to corolla 
tube, exserted above throat after petals recurve; anthers 
united at anthesis, pushed to one side of tube, bursting 
apart violently when contacted, 2 pairs remaining united, 
their filaments reflexing laterally, the fifth filament bend- 
ing forward across tube, its anther carrying with it almost 
the entire cobwebby pollen mass; style contained well 
within tube, ca 9 cm long; stigmas 2, slender, papillate- 
puberulent, somewhat barbellate at apex. Fruits baccate, 
2-locular, round to ovoid, 4-5 cm diam, with a shallow 
circular crater ca 1 cm diam at apex, mottled green be- 
coming somewhat soft and yellow to orange at maturity; 
seeds numerous, smooth, irregularly angulate, less than 
1.5 cm long, embedded in a sweet orange matrix. Croat 
6057, 15062. 

Occasional to locally common in the forest, especially 
the younger forest; uncommon along the shore. Probably 
flowers to some extent all year, but collected from No- 
vember to June, especially in May and June. Mature 
fruits are seen from April to December. 

The flowers always open in the late afternoon and do 
not persist through the next day. The anthers are held 
together until contacted by a flower visitor, presumably 

by a hawkmoth at night. When the stamens spring apart, 
pollen is sprinkled on the visitor. Pollen must be de- 
posited on its tongue as well, because the style never 
reaches the apex of the corolla tube (Percival, 1965). 
Visited flowers tend to fall sooner than unvisited ones, the 
corolla sometimes falling free before the style opens. 
Halle (1967) reported that the flowers are functionally 
staminate until after the stamens have been sprung and 
then are functionally pistillate. 

Mexico to Colombia, Venezuela, the Guianas, Peru, 
and Brazil; Trinidad. In Panama, ecologically variable; 
known mostly from tropical moist forest all along the 
Atlantic slope and in the Canal Zone, Veraguas, Los 
Santos, Panama, and Darien, but also from tropical dry 
forest in Panama (Taboga Island), from premontane 
moist forest in the Canal Zone, Los Santos, and Panama, 
from premontane wet forest in Chiriqui, Code, and 
Panama, and from tropical wet forest in Colon, Veraguas, 
Panama, and Darien. Reported from premontane rain 
forest in Costa Rica (Holdridge et al., 1971). 

See Fig. 525. 

PSYCHOTRIA L. 

Psychotria acuminata Benth., Bot. Voy. Sulphur 
107. 1845 

Shrub, usually less than 2 m tall; stems puberulent or 
glabrous, the younger stems, petioles, axes of inflores- 
cences, pedicels, and calyces densely but inconspicuously 
short-puberulent. Stipules bicuspidate nearly to base, 
persistent, the lobes widely separated, to 3.5 mm long; 
petioles 5-10 mm long; blades oblong-ovate or elliptic, 
cuspidate-acuminate, obtuse or rounded and decurrent 
onto petiole at base, mostly 9-21 cm long and 4-10 cm 
wide, shiny above and glabrous except for minute puber- 
ulence on midrib, dull below; midrib narrow, raised, the 
lateral veins raised, the reticulate veins conspicuous. 
Inflorescences terminal, solitary, much shorter than upper 
leaves; peduncles 1-3 (4.5) cm long, the floriferous part 
to 4 cm long, 4.5 cm wide; inflorescence branches violet- 
purple in fruit; flowers short-pedicellate (the pedicel 
thickening as fruit develops), heterostylous, (3)4- or 
5-parted, 4-6 mm long; corolla white, puberulent outside 
and on lobes inside, the throat yellow, villous at point 
of staminal attachment; short-styled flowers with the 
stamens equaling lobes, exserted ca 3 mm above throat, 
held to one side of tube as in P. pubescens, the anthers 
slender, to 1.2 mm long, the style included, its lobes 
short; long-styled flowers with the stamens included, 
± equaling tube, the styles ca 7 mm long, exserted 2-3 

KEY  TO  THE  SPECIES  OF  PSYCHOTRIA 

Inflorescences axillary: 
Stems and petioles essentially glabrous; peduncles more than 3 cm long P. uliginosa Sw. 
Stems and petioles densely pubescent; peduncles less than 3 cm long: 

Mature plants less than 60 cm tall, often unbranched; stipules to ca 4 mm long; fruits blue at 
maturity p_ emetica L.f. 

Mature plants more than 1 m tall, usually branched; stipules to ca 15 mm long; fruits red at 
maturity p. psychotriifolia (Seem.) Standl. 
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Inflorescences terminal: 
Leaves and stems pubescent or vein axils with pitlike domatia below: 

Leaves with pitlike domatia in vein axils below P. horizontalis Sw. 
Leaves lacking pitlike domatia in vein axils: 

Leaves densely soft-pubescent below, often more than 20 cm long P. micrantha H.B.K. 
Leaves not densely pubescent below, at most with sparse, appressed, slender, white tri- 

chomes, usually less than 20 cm long: 
Stipules persistent, green, bilobed, the lobes widely separated; leaves usually pubescent 

at least on midrib above: 
Bracts conspicuous, exceeding flowers P. furcata DC. 
Bracts inconspicuous or at least shorter than flowers: 

Stipules 10-15 mm long P. racemosa (Aubl.) Raeuschel 
Stipules less than 9 mm long: 

Inflorescences usually less than 4 cm long, pendent; corolla lobes white through- 
out; mature leaves less than 12 cm long; fruits blue or violet at maturity .... 
 P. pittieri Standl. 

Inflorescences usually more than 4 cm long, erect and ± pyramidal; corolla lobes 
often tinged with violet inside near base; mature leaves more than 12 cm 
long; fruits purple-black at maturity P. pubescens Sw. 

Stipules caducous from base, brown, usually 1-2 cm long, bilobed near apex, the lobes 
held together; leaves glabrous above: 

Fruits, including persistent calyx, 10-15 mm long; inflorescences terminal, to ca 10 cm 
long (not known with certainty for the island but to be expected)  
 P. calophylla Standl. 

Fruits, including persistent calyx, to 8 mm long; inflorescences terminal or axillary, 
usually less than 5 cm long: 

Flowers clustered in small, dense, bracteate heads; bracts conspicuous, often longer 
than flowers P. psychotriifolia (Seem.) Standl. 

Flowers in small open panicles; bracts much shorter than flowers     
 P. granadensis Benth 

Leaves and stems essentially glabrous (some leaves sparsely puberulent along midrib below), 
lacking domatia in vein axils: 

Stipules deeply bilobed, divided to or almost to base: 
Bracts conspicuous, equaling or exceeding flowers: 

Bracts purple; leaves 3.5-9(18) cm long, 1.2-3.6(7.5) cm wide P. furcata DC. 
Bracts green; leaves 10-16 cm long, 4-6 cm wide P. brachybotrya Mull. Arg. 

Bracts inconspicuous, shorter than flowers: 
Inflorescences much longer than broad; branchlets glabrous; fruits blue then finally 

white at maturity P. deflexa DC. 
Inflorescences not longer than broad; branchlets often puberulent; fruits grayish-blue at 

maturity P. acuminata Benth. 
Stipules not lobed, or bilobed only halfway: 

Flowers in dense clusters subtended by conspicuous bracts or bracts longer than flowers: 
Stipules much shorter than petiole; inflorescences paniculate; floral bracts as broad as 

long; fruits violet-blue at maturity P. brachiata Sw. 
Stipules nearly as long as or longer than petiole; inflorescences sessile or paniculate with 

slender floral bracts; fruits black or red at maturity: 
Inflorescences minute (less than 2 cm long), sessile; leaves less than 10 cm long; fruits 

red at maturity  P. chagrensis Standl. 
Inflorescences not minute; leaves usually more than 10 cm long; fruits black at 

maturity P. capitata R. & P. 
Flowers not in dense clusters subtended by conspicuous bracts, the bracts not longer than 

flowers: 
Lower midrib of leaves with triangular flaplike protuberances near axils below  
 P. marginata Sw. 

Lower midrib of leaves lacking protuberances: 
Leaf blades on mature stems usually less than 5 cm wide, the petioles less than 1.5 cm 

long; shrubs ca 1.5-2 m tall      P. carthagenensis Jacq. 
Leaf blades on mature stems more than 5 cm wide or, if less than 5 cm wide, the peti- 

oles more than 2 cm long: 
Stipules persistent, cuspidate at apex; peduncles more than 8 cm long ... P. grandis Sw. 
Stipules caducous, rounded or cleft at apex; peduncles less than 4 cm long: 

Leaves 6-14 cm wide; petioles 1.5-6 cm long; reticulate veins not visible  
 P. limonensis Krause 

Leaves 3.5-7 cm wide; petioles 0.5-4.5 cm long; reticulate veins usually clearly 
visible   P. granadensis Benth. 
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mm. Berries depressed-globose, 5-7 mm diam, usually 
bilobed, yellow, turning grayish-blue at maturity; seeds 
2, hemispherical, ca 3.7 mm diam, smooth (not ribbed as 
in most species). Croat 5877, 15077. 

Common in the forest. Flowers mostly from March to 
July, especially in May and June, and sporadically during 
the late rainy and dry seasons as well. The fruits mature 
in 1 or 2 months, mostly from July to October. 

Distinguished by the prominently bilobed fruits, 
cuspidate-acuminate leaves, and persistent, bicuspidate 
stipules. 

Standley (1930b) considered this taxon P. cuspidata 
Bredem. ex R. & S. in his various treatments of the 
Rubiaceae for Venezuela, Colombia, Bolivia, and Peru. 
Steyermark (1972) reported that P. cuspidata is a species 
restricted to the coastal cordillera of northern Venezuela. 

Mexico (Chiapas) to Colombia, the Guianas, and Brazil 
(Bahia); Trinidad. In Panama, ecologically variable; 
known from premontane moist forest in the Canal Zone, 
from tropical moist forest in the Canal Zone, San Bias, 
Veraguas, Los Santos, Herrera, Panama, and Darien, 
from premontane wet forest in the Canal Zone, Colon, 
Code, and Darien, and from tropical wet forest in Colon. 

See Fig. 526. 

Psychotria brachiata Sw., Prodr. Veg. Ind. Occ. 
45. 1788 

Shrub or small tree, to 3 (5) m tall, nearly glabrous; 
branchlets often canaliculate. Stipules ovate, 4-6 mm 
long, persistent, weakly cleft at apex; petioles 1-3 cm 
long; blades elliptic to oblong-elliptic or oblanceolate, 
acuminate, acute to obtuse and decurrent at base, mostly 
10-20 cm long, 4.5-8 cm wide, glabrous or sparsely 
pubescent along midrib below; major lateral veins raised 
on both surfaces, forming almost right angles with midrib, 
widely arcuate-ascending, the reticulate veins visible 
below. Flowers sessile, 5-parted, in closely aggregated 
clusters in open terminal panicles to 12 (16) cm long and 
10 cm wide in fruit; branches sparsely hispidulous, per- 
pendicular to axis; bracts obtuse, equaling or longer than 
calyx; calyx ± truncate, to 0.9 mm long, persisting on 
fruit; corolla campanulate, to 6 mm long, pale yellow to 
yellow-green, hirtellous outside, glabrous inside, the 
lobes short, ovate, acute, spreading, bearing a purplish, 
subapical thickening outside; stamens to 2.7 mm long, 
included; anthers ca 1 mm long; style to 3.3 mm long, 
papillate, the branches 2, short, thick, densely papillate- 
puberulent. Berries closely aggregated, ellipsoid, ca 4 mm 
long at maturity, violet-blue, sparsely puberulent; seeds 2, 
hemispherical, ca 4 mm long, the inside face concave, the 
outside face with 5 ridges. Croat 12457, 15252a. 

Apparently uncommon in the forest; collected on 
Shannon and Lathrop trails. Flowers and fruits most of 
the year, but with most flowers opening from April to 
August and most fruits maturing in the late rainy season. 

Recognized by the yellow flowers, the closely aggre- 
gated blue fruits, and the persistent green stipules, which 
are slightly cleft at the apex. In Panama the species 
merges almost imperceptibly with the South American 

P. caerulea R. & P., which, if taxonomically distinct, 
has the flowers even more closely congested into con- 
spicuously bracteate heads. 

As defined by Steyermark (1972), the species is known 
from the West Indies (Greater Antilles), Trinidad, and 
Central America. P. caerulea is known from Panama, 
Colombia, Venezuela, Ecuador, and Peru. In Panama, 
P. brachiata is ecologically variable; known from tropical 
moist forest in the Canal Zone, Bocas del Toro, Colon, 
San Bias, Los Santos, Panama, and Darien, from pre- 
montane wet forest in Veraguas, Panama, and Darien, 
and from tropical wet forest in Colon, Code (Atlantic 
slope), and Darien. 

Psychotria brachybotrya Mull. Arg. in Mart., Fl. 
Brasil.6(5):327. 1881 

Shrub, 1-1.8 m tall; stems and leaves glabrate. Stipules 
persistent, 3-5 mm long, bifid to near base, the lobes 
distant, acuminate; petioles 1-1.5 cm long; blades ± 
elliptic, acute to acuminate, cuneate at base, 10-16 (20) cm 
long, 4-6 cm wide, drying light green. Racemes short, 
terminal, usually to 1.5 cm long at anthesis, to 3 cm long 
in fruit; peduncles lacking or to 1.2 cm long; inflorescence 
branches, pedicels, and calyces with short, ± erect, sparse 
trichomes, the lowermost branches subtended by a dis- 
tinct, oblong-elliptic bract ca 5 mm long; bracts green, 
ovate, 2-7 mm long, acute, foliate, persistent, subtending 
groups of 2-4(7) flowers, exceeding the flowers; flowers 
white, sessile, ca 3.5 mm long, the tube ca 2 mm long, 
the lobes oblong, to ca 1.5 mm long; filaments ca 0.5 mm 
long, affixed above the middle of the tube; anthers ca 1 
mm long; style ca 4 mm long; stigmas 0.2 mm long. 
Berries ± globose, 3-4 mm diam, flattened laterally and 
somewhat grooved, glabrous or sparsely puberulent at 
least when immature; seeds 2, flat, with a deep groove on 
the inside surface, rounded and 4- or 5-grooved on the 
outside surface. Croat 11132. 

Apparently rare; found in the younger forest south of 
Fairchild Point and in the forest north of Barbour Trail. 
Flowers mostly from June to September, principally in 
July, rarely also in the dry season. The fruits mature from 
July to October, principally in August. 

In Panama, Psychotria brachybotrya is most easily 
confused with P. involucrata Sw., a superfluous name for 
P. officinalis (Aubl.) Sw. (Steyermark, 1972). It differs 
from that species by having distinct bracts beneath the 
lower inflorescence branches and leaves that usually dry 
a lighter green. It usually occurs in drier areas than 
P. officinalis, which occurs principally in premontane 
wet forest and tropical wet forest. Psychotria brachybotrya 
has also been confused with P. furcata DC, but is dis- 
tinguished from that species by its larger, lighter-colored 
leaves and green, rather than purple, inflorescence bracts. 

Panama to Colombia, Venezuela, the Guianas, Brazil, 
Peru, and Bolivia; Trinidad. In Panama, ecologically 
variable; known from tropical moist forest in the Canal 
Zone, Bocas del Toro, Colon, Herrera, Panama, and 
Darien, from tropical dry forest in Panama, and from 
premontane wet forest in Colon, Panama, and Darien. 



Fig. 526. 
Psychotria acuminata 

Fig. 528. Psychotria carthagenensis 
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Psychotria capitata R. & P., Fl. Peruv. 2:59. 1799 

Shrub, usually to 3 (4) m tall; stems glabrous or weakly 
puberulent. Stipules lanceolate, ca 1.5 cm long, bilobed 
at apex, deciduous, sometimes purplish; petioles 5-20 mm 
long; blades elliptic to oblong-elliptic, acuminate, tapered 
to base and somewhat decurrent, mostly 9-20 cm long, 
2.5-7 cm wide, stiff when fresh; lateral veins raised on 
both surfaces, forming nearly right angles with midrib, 
sharply ascending near margin, the basal pair often pubes- 
cent below. Panicles white at anthesis, long-pedunculate, 
terminal, solitary, usually longer than broad, to 13 cm 
long and 7 cm wide (usually smaller), branching at right 
angles; bracts 5-10 mm long, oblanceolate, often purplish 
in fruit; flowers white, heterostylous, usually exceeded 
by bracts, these white at anthesis, becoming green; calyx 
lobes minute; corolla 4-lobed, ca 1 cm long, the lobes 
spreading, ovate, acute or rounded, the tube pubescent 
in upper third inside, the throat yellow; short-styled 
flowers with the stamens attached at apex of tube, exserted 
5-7 mm above throat, the style included, held at apex of 
throat; long-styled flowers with the stamens included and 
hidden among long trichomes in throat, the style exserted 
5-7 mm above throat. Berries subovate to oblong, 4-6(7) 
mm long, 3.5-5 mm wide, black; seeds 2, hemispherical, 
ca 4.7 mm long, 3-4 mm wide, the inside face fiat with 
a slight fissure, the outside face 4- or 5-ridged at maturity. 
Croat 12414,14960. 

Occasional in the forest; common in a few localities, 
mostly in the old forest; occasional to locally common on 
Zetek Trail. Flowers and fruits sporadically throughout 
the year, but mostly in June. 

A small black-and-white Heliconius butterfly (probably 
H. cydno or possibly H. sappho; Nymphalidae, Ithomiinae) 
visits the flowers at anthesis. The same butterfly visits 
Psiguria warscewiczii (131. Cucurbitaceae). The species 
is also visited by small hummingbirds. 

Belize to Peru and Brazil; Trinidad and Tobago. In 
Panama, ecologically variable; known from tropical 
moist forest in the Canal Zone, Colon, San Bias, Panama, 
and Darien, from premontane wet forest in Colon and 
Code, and from tropical wet forest in Colon, Panama, 
and Darien. 

See Fig. 527. 

Psychotria carthagenensis Jacq., Enum. Syst. PL Ins. 
Carib. 16. 1760 

Shrub, usually 1.5-2(3) m tall, nearly glabrous; inter- 
nodes very short. Leaves subsessile or on petioles to 
1.5 cm long; stipules ovate-spatulate, 4-6 mm long, 
abruptly cuspidate, entire, caducous; blades obovate, 
acute to short-acuminate, attenuate at base, 5-16 cm long, 
2.5-5.5 cm wide; veins 6-8 on each side. Panicles solitary, 
terminal, to 7 cm long; peduncles 2-4 cm long; bracts 
minute, caducous; flowers sessile; calyx 3-5 mm long, 
irregularly and usually minutely toothed; corolla white, 
3-4 mm long, 5-lobed, the lobes ca 2 mm long; stamens 
inserted at middle of tube; filaments ca 2 mm long; 
anthers oblong, ca 1 mm long; style 2-2.5 mm long; 
stigma bifid, 0.7-1 mm long. Berries oblong to elliptic, 

ca 6 mm long and 2.5 mm wide; seeds 2, the inside face 
flat, the outside face 5- or 6-costate. Croat 10337. 

Occasional, in the younger forest along Barbour Trail. 
Seasonal behavior uncertain. Flowers at least throughout 
the dry season and early in the rainy season, but mostly 
from April to June. The fruits mature mostly from May 
to July. 

Belize south to Paraguay and southern Brazil; Trinidad 
and Tobago. In Panama, known from tropical dry forest 
in Los Santos and Code, from premontane moist forest 
in Veraguas and Los Santos, from tropical moist forest in 
the Canal Zone, Bocas del Toro, Los Santos, Herrera, 
Panama, and Darien, and from premontane wet forest 
in Code. 

See Fig. 528. 

Psychotria chagrensis Standl., J. Wash. Acad. Sci. 
15:105.1925 

Shrub, usually less than 1.2 m tall, glabrous; branchlets 
slender, mostly ± erect from upper side of branches. 
Leaves clustered on ends of small branchlets on upper 
side of branches; stipules with long slender apex, cadu- 
cous, 8-15 mm long; petioles obscure or to 8 mm long; 
blades obovate-elliptic to elliptic, abruptly acuminate, 
gradually tapered to base and decurrent, 2.5-10 cm long, 
1.3-3.5 cm wide, bicolorous; major lateral veins drying 
with minute wrinkles. Inflorescences less than 2 cm long, 
terminal, the heads sessile, bearing few flowers, sur- 
rounded by scarious, brownish bracts to 1 cm long; flowers 
heterostylous, 5 (6)-parted; calyx thin, enclosed in sheath, 
irregularly toothed; corolla white, 8-10 mm long, the 
lobes apiculate inside, recurved at anthesis, the throat 
densely pubescent above point of staminal attachment; 
short-styled flowers with the stamens fused to throat 
near rim, ca 2 mm long, the anthers exserted at anthesis, 
the style included and ca 2-3 mm long; long-styled 
flowers with the stamens fused to throat near rim but 
included, ca 1 mm long, the style ca 10 mm long, exserted 
ca 5 mm. Berries usually 1-3, narrowly ovate, (5)8-10 
mm long, bright red; seeds 2, narrowly ovate, ca 6 mm 
long, flattened on one side, the other side rounded and 
with 5 ribs. Croat 14643. 

Frequent in the forest; collected in the swampy area 
north of Zetek Trail 300 and on Shannon Trail. Seasonal 
behavior uncertain. Probably flowers and fruits through- 
out the year, but most flowers are seen in May and 
August. 

Recognized by the small, obovate-elliptic leaves and 
minute, sessile flowers in small, brown-bracted heads. 

Mexico to Panama. In Panama, known from tropical 
moist forest in the Canal Zone, Colon, Panama, and 
Darien, from premontane wet forest in Panama, and 
from tropical wet forest in Colon and Darien. 

Psychotria deflexa DC, Prodr. 4:510. 1830 
P. patens sensu auct. non Sw. 
Garricillo 

Glabrous shrub, to 3 m tall; younger stems flattened at 
nodes. Stipules bilobed nearly to base, the lobes ca 1 cm 



long, distant, linear, green, persistent; petioles 2-10 mm 
long; blades ovate-elliptic, gradually long-acuminate and 
often somewhat falcate at apex, mostly obtuse to rounded 
and decurrent at base, 8-18 cm long, 3.5-7 cm wide, 
entire or minutely crenulate, dark green and glossy above, 
duller below; midrib narrow, markedly raised, the major 
lateral veins arcuate-ascending, the reticulate veins con- 
spicuous. Inflorescences pedunculate, terminal, usually 
3-10 cm long, narrow, the branches, calyces, and corollas 
minutely puberulent to glabrous; flowers heterostylous, 
white, sessile to short-pedicellate; calyx lobes minute, 
acute; corolla ca 3.3(4) mm long at anthesis, yellow 
in throat, barbate at point of staminal attachment, the 
lobes 3-5, recurved; short-styled flowers with the stamens 
exserted ca 1-2 mm, sometimes unequally so, with 2 ± 
included, the style included; long-styled flowers with the 
stamens included, the style exserted ca 1 mm above rim, 
with 2 slender branches. Berries 2-celled, broader than 
long, becoming blue (may dry green or black), eventually 
the exocarp rupturing to expose foamy white mesocarp; 
seeds 2, globose, 2.5-3 mm diam, the inside face grooved, 
the outside face subcostate. Croat 11926, 15575. 

Frequent in the forest, occurring also in clearings. 
Flowers from May to July. The fruits mature mostly 
from August to December, especially from August to 
October. 

Distinguished by the slender, terminal inflorescences 
and persistent, linear, bilobed stipules. 

Mexico to Peru and Bolivia; West Indies. In Panama, 
known from tropical moist forest in the Canal Zone, 
Bocas del Toro, San Bias, Veraguas, Herrera, Code, 
Panama, and Darien, from premontane wet forest in 
Veraguas, Code, and Panama, and from tropical wet 
forest in Panama and Darien. 

See Fig. 529. 

Psychotria emetica L.f., Suppl. PL Syst. Veg. 144. 1781 
False ipecac, Rachilla 

Shrub, usually less than 60 cm tall; stems strigose, often 
unbranched. Stipules narrowly lanceolate, ca 4 mm long, 
strigose, subpersistent; petioles ca 1 cm long, strigose; 
blades oblong-lanceolate or oblong-obovate, acute to 
short-acuminate, cuneate to obtuse at base, 8-17 cm long, 
2-6.5 cm wide, bicolorous, essentially glabrous above, 
strigose below especially on veins; major lateral veins 
often impressed above, arcuate-ascending, forming an 
obscure collecting vein. Inflorescences axillary, subrace- 
mose, bearing few flowers; peduncles to ca 1 cm long; 
flowers sessile, 4-parted, white, ca 5 mm long, glabrous 
outside, with very short stiff trichomes inside; corolla 
lobes acute; stamens 5, attached to corolla tube at about 
its middle; anthers narrowly oblong, ca 1.5 mm long, 
pilose. Berries oblong when juvenile, becoming rounded 
and bright blue, paler and somewhat lavender at maturity, 
to 1 cm long, the mesocarp foamy; seeds 2, elliptic, 
ca 5 mm long, brown, flattened on one side, twisted. 
Croat 5750. 

Common in the forest. Flowers mostly in the late dry 
and early rainy seasons, especially in April and May and 
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again in July and August, with a few flowers seen in June. 
The fruits mature mostly in the middle rainy season, 
especially in August and September. 

Distinguished by its small size and blue fruits. 
Guatemala to Bolivia. In Panama, known from tropical 

moist forest in the Canal Zone, Bocas del Toro, San Bias, 
Panama, and Darien and from tropical wet forest in 
Colon and Panama. 

See Fig. 530. 

Psychotria furcata DC, Prodr. 4:512. 1830 
P. involucrata sensu auct. 

Shrub, usually 1-1.5(4) m tall; branches slender, terete 
to flattened, puberulent. Stipules bilobed to base, per- 
sistent, the lobes slender, ca 4 mm long; petioles to 5 mm 
long; blades broadly elliptic to lanceolate-elliptic, acu- 
minate, cuneate and decurrent at base, 3.5-9 (18) cm 
long, 1.2-3.6(7.5) cm wide, glabrous and shiny above 
(sparsely white-lineolate when dry), sparsely puberulent 
below especially on veins, membranaceous; lateral veins 
impressed above, raised below. Inflorescences terminal, 
solitary, subcapitate, usually 5-20 mm long, contracted, 
bearing few flowers; bracts maroon, acute, slightly to 
much longer than corolla; pedicels very thick and maroon 
in fruit; corolla white, ca 3 mm long; stamens 4 or 5; 
filaments short, fused part way to tube; anthers linear- 
oblong, ca 1 mm long; style to 2 mm long; stigma lobes 
oblong. Berries globose, (3)4-6 mm diam, maroon 
becoming purple or black at maturity, puberulent; seeds 
2, hemispherical, ca 3.3 mm long, the inside face con- 
cave, the outside face rounded with 4 or 6 broad ridges. 
Croat 6272. 

Frequent in the forest. Flowers in the late dry season 
and no doubt in the early rainy season. The fruits mature 
throughout the rainy season and in the early dry season, 
especially in the middle of the rainy season. 

Recognized by the usually small leaves and tiny inflo- 
rescences with prominent, violet-purple bracts. 

Costa Rica, Panama, and Colombia (Chooo). In Pan- 
ama, known principally from tropical moist forest in the 
Canal Zone, Bocas del Toro, San Bias, Los Santos, 
Herrera, Code, Panama, and Darien; known also from 
premontane wet forest in Colon, Chiriqui, Panama, and 
Darien. 

Psychotria granadensis Benth., Vidensk. Meddel. 
12. 1852 
Huesito 

Shrub, usually to 2 m tall (shorter along trails probably 
owing to being cut back), glabrous except for minute 
puberulence on leaf veins below and on inflorescence 
branches; stems usually mottled. Stipules 7-15 mm long, 
bilobed ca one-third the way to base, deciduous, the lobes 
long-acuminate; petioles 0.5-4.5 cm long; blades oblan- 
ceolate to oblong-elliptic, acuminate, attenuate and de- 
current at base, 12-18 cm long, 3.5-7 cm wide; midrib 
and lateral veins often whitish above, the reticulate veins 
inconspicuous. Inflorescences of usually 3 or 4 panicles, 
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small, terminal, branched, closely compacted, less than 
2.5 cm long; flowers sessile, 5-parted; calyx to ca 1 mm 
long (usually less), the lobes triangular; corolla puberulent 
outside, glabrous inside except for long trichomes at 
throat between anthers, the tube campanulate, as long as 
lobes, the limb to 4 mm diam, the lobes ovate, 1.5-2.7 
mm long, spreading to reflexed, acute and swollen at 
apex, greenish to white; stamens attached at throat and 
exserted slightly above rim; anthers ca 0.5 mm long, 
introrse; style 2.5-3 mm long, exserted ca 2 mm; stigmas 
broader than style, densely papillate-puberulent. Berries 
ovoid to ellipsoid, ca 4 mm long and wide, becoming red; 
seeds 2, ca 3 mm long, the inside face flat, with a small 
longitudinal ridge, the outside face rounded, 4- or 
5-ridged. Croat 7316, 14997. 

Locally common in the old forest above the escarp- 
ment, along trails, where it often grows to less than 30 cm 
tall. This short habit is probably due to clearing of the 
trails, since elsewhere in the Canal Zone plants reportedly 
grow much taller. Flowers in June and July. The fruits 
mature in the late rainy and early dry seasons (October 
to January). 

Guatemala to Panama. In Panama, known from tropical 
moist forest in the Canal Zone and Veraguas. 

Psychotria grandis Sw., Prodr. Veg. Ind. Occ. 43. 1788 

Shrub or small tree, to 6 m tall (rarely so tall on BCI); 
stems glabrous, usually with prominent longitudinal 
ridges, with prominent leaf scars. Leaves glabrous; 
stipules broadly ovate, to 12 mm long, 8-13 mm wide, 
with a cusp 2-3 mm long, cupulate, green, persistent 
or subpersistent; petioles obscure or to 2 cm long; blades 
mostly oblong-obovate, short-acuminate, gradually ta- 
pered to base, 13-28(50) cm long, 4.5-10(16.5) cm wide; 
midrib and major lateral veins raised on both sides, the 
midrib often whitish. Inflorescences panicles, terminal, 
to about 30 cm long, often about as wide as long, branched 
many times; peduncles stout, 8-16 cm long; branches and 
calyces puberulent; flowers heterostylous; calyx lobes 
broadly triangular; corolla white, ca 4.5 mm long, lobed 
more than a third of the way to base, the lobes 5 (6), 
spreading, glabrous except for dense beard at point of 
staminal attachment inside; long-styled flowers with the 
stamens exserted at anthesis, much shorter than style, 
the style lobes short, nearly as broad as long; short-styled 
flowers with the stamens exserted ca 2 mm above throat, 
the style included. Fruiting inflorescences usually over- 
topped by new growth; berries globose, to 9 mm diam, 
orange, the pulp fleshy and sweet; seeds 2, hemispherical, 
2.5-3 mm long, the inside face planar, ungrooved, the 
outside face faintly 6-ribbed. Croat 14872, Duke 8773. 

Occasional as adult plants; seedlings common in some 
areas beyond the Tower Clearing. Flowers to some extent 
throughout the year, especially in the early rainy season 
in June. The fruits probably mature in 4-6 weeks. 

Mexico to Colombia and Venezuela; Greater Antilles. 
In Panama, known from tropical moist forest in the Canal 
Zone, Bocas del Toro, San Bias, Chiriqui, Veraguas, 
Panama, and Darien and from premontane wet forest 
in Colon, Code, Panama, and Darien. 

Psychotria horizontalis Sw., Prodr. Veg. Ind. Occ. 
44. 1788 

Shrub, 1.5-3(6) m tall; stems terete or flattened, glabrous. 
Stipules ovate, to 6 mm long, entire, caducous, often 
strigose on inside, the trichomes to 1 mm long; petioles 
3-11 mm long, slender; blades elliptic to oblanceolate, 
acuminate, usually ending abruptly and rounded at base, 
7-20 cm long, 2.5-7 cm wide, bicolorous, glabrous or 
sparsely puberulent below, usually with pitlike domatia 
on bases of secondary veins below, the margins sometimes 
undulate; veins in 6-11 pairs. Inflorescences terminal, 
paniculate, pedunculate, usually less than 8 cm long in 
flower, about as broad as long, somewhat larger in fruit; 
flowers white, 5-parted, to 7 mm long; calyx lobes to 
1 mm long, blunt to lanceolate-linear; corolla lobes acute, 
strongly recurved at anthesis, the tube bearded inside at 
point of staminal attachment; anthers in throat held 
tightly around style; style erect, long-exserted, ca 7 mm 
long, the lobes 2, enlarged and densely papillate. Berries 
subglobose, minutely puberulent, red at maturity, 4-5 
mm diam; seeds 2, hemispherical, ca 3-5 mm long, the 
inside face flat, the outside face rounded with 5 broad 
ribs, the grooves narrow. Croat 6383. 

Common in the forest. Flowers asynchronously in the 
late dry and early rainy seasons, from March to August, 
principally from April to July after the rains begin and 
only sporadically at other times of the year. The fruits 
mature principally in August and September, but some- 
times as late as December. 

Elsewhere the calyx persists, but BCI fruits commonly 
do not have a persistent calyx. This species and P. mar- 
ginata are the two most abundant species of Psychotria 
on the island. 

Mexico to Ecuador; West Indies. In Panama, eco- 
logically variable; known from tropical moist forest in 
the Canal Zone, San Bias, Veraguas, Los Santos, Herrera, 
Code, Panama, and Darien, from tropical dry forest in 
Code and Panama (Taboga Island), from premontane 
moist forest in the Canal Zone and Panama, from pre- 
montane wet forest in Chirqui and Code, and from 
tropical wet forest in Darien. 

Psychotria limonensis Krause, Bot. Jahrb. Syst. 54, 
Beibl. 119:43. 1916 

Shrub, usually less than 1.5 m tall, glabrate. Leaves 
opposite-decussate; stipules broad, 5-10 mm long, 
rounded or sometimes minutely forked at tip, caducous; 
petioles 1.5-6 cm long; blades broadly elliptic, bluntly 
acuminate, obtuse to attenuate and decurrent at base, 
mostly 10-30 cm long and 6-14 cm wide, minutely puber- 
ulent on veins, bicolorous; midrib flattened above, the 
veins forming right angles with midrib, joined by sub- 
marginal collecting vein. Inflorescences terminal in flower 
(sometimes becoming axillary in fruit), 2-8 cm long, 
somewhat globose, ebracteate; flowers white, congested, 
to 4 mm long; calyx lobes short, acute; corolla lobed to 
middle, 5 (6)-parted, with tufts of white trichomes alter- 
nating with stamens at apex of tube; stamens equaling 
corolla lobes; anthers shedding pollen before anthesis; 
style short; stigma bilobed, the lobes blunt, ± open in 
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bud, held somewhat below anthers. Berries subglobose, 
6-7 mm wide, bright red at maturity; seeds 2, hemi- 
spherical, 3-4 mm long, 3.5-5 mm wide, the inside face 
planar, the outside face rounded, usually with 5 ridges. 
Croat 8717. 

Frequent in the forest. Flowers and fruits to some 
extent throughout the year, especially in the dry season. 
Individuals may flower more than once per year and often 
bear flowers and fruits simultaneously. Most plants are 
seen in fruit during the early rainy season. 

Distinguished by the short height, the large, broadly 
elliptic leaves, and the short, almost globular inflo- 
rescences. 

Southern Mexico to northern Colombia. In Panama, 
known from tropical moist forest in the Canal Zone, 
Bocas del Toro, San Bias, and Darien and from tropical 
wet forest in Colon. 

See Fig. 531. 

Psychotria marginata Sw., Prodr. Veg. Ind. Occ. 
43. 1788 

Shrub, 2-3(6) m tall, nearly glabrous. Stipules to 11 mm 
long, entire, caducous; petioles obscure or to 3 cm long, 
slender, canaliculate above; blades oblong-oblanceolate 
to ± elliptic, acuminate, attenuate and decurrent at base, 
mostly 7-20 cm long and 2.5-6 cm wide, ± bicolorous 
(drying grayish); major lateral veins impressed above, 
raised below, the midrib below with flaplike protuber- 
ances near axils. Panicles terminal; peduncles 5-8 cm 
long, often almost as long as floral rachis; flowers white, 
to 4.7 mm long; pedicels longer than fruit; stamens fused 
to tube near its pubescent apex, shedding pollen in bud; 
style held above anthers in bud, exposed by recurved 
corolla lobes. Berries rounded, 4-8 mm broad, red-orange 
turning violet-purple at maturity; seeds 2, hemispherical, 
ca 3.3 mm long, the inside face flat, the outside face 
rounded, usually with 5 ribs. Croat 5775. 

Common in the forest; one of the most commonly 
encountered Psychotria on the island. Flowers and fruits 
throughout the year, mostly in the late rainy and early 
dry seasons. Individuals usually flower twice per year 
(R. Foster, pers. comm.). The fruits mature mostly in the 
early rainy season, from May to July. 

The only common Psychotria that does not begin 
flowering after the first rains. 

Mexico to Peru and Bolivia; Trinidad, Jamaica, and 
Cuba. In Panama, known from tropical moist forest in the 
Canal Zone, Bocas del Toro, Colon, San Bias, Veraguas, 
Los Santos, Panama, and Darien, from premontane wet 
forest in Code, Panama, and Darien, and from tropical 
wet forest in Colon and Darien. 

Psychotria micrantha H.B.K., Nov. Gen. & Sp. 
3:363, pi. 284. 1819 
P. rufescens sensu auct. non H.B.K., non H. & B. ex R. & S. 

Shrub, 1.5-5 m tall, softly short-pilose to hirtellous 
nearly throughout. Stipules ovate, 1-1.5 cm long, bilobed 
at apex, caducous, one lobe slightly longer than the other; 
petioles 5-25 mm long; blades oblong-elliptic or obovate, 

acuminate, acute to obtuse at base, 12-30 cm long, 5.5-13 
cm wide, short-pilose especially on veins below; midrib 
often ferruginous. Inflorescences terminal or upper- 
axillary, solitary, to 15 cm long; peduncles 5-8 cm long; 
flowers 5-parted, clustered at ends of short branches; 
calyx short, obscurely lobed; corolla white, ca 4 mm long, 
lobed somewhat past middle, glabrous or puberulent 
outside, the tube hispid inside at point of staminal attach- 
ment, the lobes recurved; stamens included; filaments 
adnate to basal half of tube; anthers 0.8-1.3 mm long, 
rigidly attached to filament below middle; style to 3.2 mm 
long and exserted above throat, the branches short and 
thick. Berries globose to ellipsoid, 3-4 mm long, pubes- 
cent; seeds 2, the inner face flat, the outer face 5-ribbed. 
Croat 6235. 

Uncommon, at least as an adult plant in the forest; 
juvenile plants are more abundant. Flowers mostly from 
June to August, rarely earlier or later. The fruits mature 
mostly from August to October. 

Nicaragua to southwestern Colombia, Venezuela, 
Ecuador, and Peru. In Panama, known from tropical 
moist forest in the Canal Zone, Bocas del Toro, Colon, 
San Bias, Code, and Darien. Reported from premontane 
rain forest in Costa Rica (Holdridge et al., 1971). 

See Fig. 532. 

Psychotria pittieri Standl., Contr. U.S. Natl. Herb. 
18:132.1916 
P. dispersa Standl. 

Shrub, usually 1-1.6 m tall; stems and inflorescences 
moderately pubescent with short, mostly erect, stiff 
trichomes. Stipules bilobed to base, the lobes linear, 5-7 
mm long, subpersistent, green, soon becoming brown; 
petioles mostly 5-10 mm long; blades mostly elliptic to 
obovate, acuminate, acute at base, 4-12 cm long, 1.5-4.5 
cm wide, glabrate above except on midrib, appressed 
white-pubescent below especially on veins. Panicles 
terminal, pendent, 2-10 cm long; flowers subtended by a 
slender bract to ca 3 mm long; calyx lobes ca 0.5 mm 
long, acute; corolla white, 4-6 mm long, puberulent 
outside, the throat pale yellow, the tube minutely pubes- 
cent at point of staminal attachment at apex of tube, the 
lobes strongly recurved; stamens regularly arranged and 
slightly longer than style, or both style and stamens 
weakly exserted, or the stamens held in a row on one 
side of corolla and long-exserted above throat, the style 
included; style densely papillate-puberulent; stigma 
bifid, ca 1 mm long, thick. Berries subrotund, 5-6 mm 
diam, minutely pubescent, fleshy, violet becoming blue 
at maturity, the pericarp inflated; seeds 2, ± obovate, to 
2.7 mm long, brown, the inside face flat, the outside face 
rounded, obscurely 5-ribbed. Croat 4107. 

Frequent in the forest. Flowers from March to Sep- 
tember, but mostly from May to July. The fruits mature 
mostly from July to September. 

Distinguished by its small size, its pubescence, and 
its small, pendent inflorescence. 

Belize, Costa Rica, and Panama. In Panama, known 
from tropical moist forest on BCI and in Bocas del Toro 
and San Bias and from premontane wet forest in Code. 



Psychotria psychotriifolia (Seem.) Stand!., Contr. 
U.S. Natl. Herb. 18:133. 1916 

Shrub, to 1(2) m tall; young stems, petioles, and parts 
of inflorescences crisp-pubescent to glabrate. Stipules 
broad, 7-15 mm long, sharply bilobed at apex, turning 
brown, caducous; petioles obscure or to 2 cm long; blades 
oblanceolate, abruptly acuminate, gradually tapered to 
base and decurrent onto petiole, 9-18 cm long, 3-6 cm 
wide, glabrous above, puberulent on petiole and major 
veins below, bicolorous; lateral veins loop-connected near 
margin. Flower heads dense, short-pedunculate, bracteate, 
terminal or axillary, the bracts often longer than flowers; 
flowers sessile, to 4.3 mm long; calyx lobes ± irregular, 
to ca 1 mm long, acuminate; corolla lobes spreading, the 
apex cucullate, lobed on outside, the tube very short; 
stamens attached at apex of tube, interspersed with and 
exceeded by dense white trichomes; style shortly exserted, 
bilobed, papillose-puberulent. Berries ovoid to oblong, 
ca 7 mm long, red, the mesocarp thick, fleshy, sweet; 
seeds 2, oblong-elliptic, the inside face flattened, the 
outside face 5(7)-ribbed. Croat 12883. 

Rare; collected once along the shore south of Fairchild 
Point. Flowers mostly in the early rainy season, especially 
in June, but also in the dry season, especially in early 
dry season (December). The fruits mature throughout 
the year, but mostly in the middle of the rainy season. 

The species is related to P. granadensis, but differs in 
having the prominently lobed calyx, the short corolla 
with a very reduced, subrotate tube, the capitate, densely 
flowered heads, and the minutely puberulent veins of the 
lower leaf surface. 

Costa Rica to Colombia, Venezuela, and Ecuador. 
In Panama, known from tropical moist forest in the 
Canal Zone, Bocas del Toro, Colon, San Bias, Veraguas, 
Panama, and Darien, from premontane wet forest in 
Chiriqui and Code, and from tropical wet forest in 
Colon. 

See Fig. 533. 

Psychotria pubescens Sw., Prodr. Veg. Ind. Occ. 
44. 1788 
P. hebeclada DC. 

Shrub, usually ca 2 m tall; stems and peduncles hispid. 
Stipules 3-5 mm long, deeply bifid to near base, the 
lobes linear, subpersistent; petioles obscure or to 3 cm 
long; blades mostly elliptic to oblong-elliptic, acuminate, 
obtuse to acute and long-decurrent at base, 8-21 cm 
long, 2-9.5 cm wide, glabrate or minutely asperous above 
(the trichomes often restricted to veins), hispidulous 
below especially on veins. Inflorescences terminal, erect, 
paniculate, rounded or elongated, 3-9 cm long; peduncles 
to 6 cm long; inflorescences and pedicels purplish; flowers 
heterostylous; calyx lobes acute, ca 1 mm long; corolla 
white, 4-7 mm long, 5-lobed, the lobes often tinged with 
violet near base inside, puberulent outside, villous inside 
about midway; short-styled flowers with the stamens 
5-6.5 mm long, held to one side of tube opposite 2 lobes 
(less commonly regular), the filaments fused to corolla 
tube in basal half, the anthers exserted at anfhesis (owing 
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to spreading of corolla lobes), the style at first much 
shorter than stamens, becoming weakly exserted opposite 
anthers, its 2 short branches densely papillate; long- 
styled flowers similar to short-styled ones but with the 
style exserted 4-5 mm, the anthers included and evenly 
spaced in tube. Berries ± flattened-globose, 4-7 mm 
diam, minutely pubescent, bilobed, purple or black at 
maturity; seeds 2, oblong-hemispherical, ca 3.3 mm long, 
the outside face usually with 3 (5) ribs, the inside face 
with a longitudinal groove. Croat 10846. 

Occasional, most frequently encountered in clearings 
or open areas. Flowers mostly in the early rainy season, 
in June and July, rarely earlier or later in the year. The 
fruits mature from July to December, mostly by Sep- 
tember or October. 

Mexico to Colombia and Ecuador; West Indies. In 
Panama, ecologically variable; known from premontane 
moist forest in the Canal Zone and Panama, from tropical 
moist forest in the Canal Zone, Bocas del Toro, Colon, 
San Bias, Veraguas, Panama, and Darien, from premon- 
tane wet forest in Chiriqui and Code, and from tropical 
wet forest in Colon. 

Psychotria racemosa (Aubl.) Raeuschel, Nomen. Bot. 
ed. 3. 56. 1797 

Shrub, usually less than 2 m tall; stems, lower leaf sur- 
faces, and inflorescence branches usually puberulent. 
Stipules bilobed nearly to base, the lobes widespread, 
1-1.5 cm long, linear, persisting, turning brown; petioles 
obscure or to 2 cm long; blades elliptic or oblong-elliptic, 
acuminate, attenuate and decurrent at base, mostly 8-19 
cm long, 3-7.5 cm wide, bicolorous; lateral veins mark- 
edly impressed above, raised below, the reticulate veins 
very conspicuous. Inflorescences short-pedunculate, 
mostly 2-5 cm long, ca as long as broad, usually terminal; 
flowers 4-6 mm long, 4- or 5-parted; corolla white or 
greenish, papillate-puberulent outside and on lobes in- 
side, the throat yellowish, the tube villous above inser- 
tion of stamens, the lobes cucullate, spreading, greenish; 
stamens included, white or purplish, attached just below 
throat; style and stigma papillate-puberulent; style be- 
coming exserted at anthesis; stigma 5-lobed. Berries 
somewhat congested, rounded, 5-6 mm diam, green be- 
coming orange and finally purple or black at maturity; 
seeds 5, ca 2.7 mm long, shaped like segments of an 
orange, the outside face slightly costate. Croat 6189a, 
15116. 

Frequent in the forest. Flowers from May to July, 
mostly in June. The fruits mature from August to De- 
cember, mainly in September. 

Distinguished by the closely congested cluster of usu- 
ally five-celled fruits, whereas all other species have two 
hemispherical seeds. The mature black fruits disappear 
quickly. 

Costa Rica to Colombia, Venezuela, the Guianas, 
Brazil, and Bolivia. In Panama, known from tropical 
moist forest in the Canal Zone, Bocas del Toro, Colon, 
San Bias, Chiriqui, Los Santos, Panama, and Darien, 
from premontane wet forest in Code, Panama, and 
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Darien, and possibly from premontane rain forest in 
Los Santos. 

See Fig. 534. 

Psychotria uliginosa Sw., Prodr. Veg. Ind. Occ. 
43. 1788 

Shrub or subshrub, to 2 m tall, ± glabrous; stems usually 
simple. Stipules obtuse or truncate, 1.5-3.5 mm long, 
persistent, connate into a horny sheath; petioles 4-7 cm 
long; blades obovate to oblong-elliptic, short-acuminate, 
attenuate at base, 15-30 cm long, 7-11 cm wide; major 
veins 11-17 on each side. Panicles axillary or subterminal, 
to 7(13) cm long; peduncles 2.5-5(9) cm long; bracts 
2—3.5 mm long; flowers sessile or subsessile; calyx cylin- 
drical, ca 1 mm long, ± truncate; corolla white, ca 4 mm 
long, the lobes pink, reflexed, horned at tip; stamens 5, 
attached to corolla near mouth of tube; filaments short; 
anthers oblong, ca 1 mm long; stigmas 2. Berries oblong, 
capped by the persistent calyx, 6-7 mm long, red at 
maturity; seeds 2, hemispherical, the inside face flat, 
occasionally with a median ridge evident on only 1 seed, 
the outside face 3-ridged, the middle ridge more promi- 
nent. Starry 90. 

Known only from one collection on Wheeler Trail; 
possibly no longer present on the island. Flowers in the 
rainy season (July to December). Mature fruits are pres- 
ent much of the year but mostly in the late rainy and early 
dry seasons. 

Mexico to Colombia, Ecuador, and the Guianas; West 
Indies. In Panama, known mostly from wetter parts of 
tropical moist forest or at higher elevations; known also 
from tropical moist forest on BCI and in Bocas del Toro, 
San Bias, Veraguas, Los Santos, Code, and Darien, from 
premontane wet forest in Colon, Veraguas, Code, Pa- 
nama, and Darien, and from premontane rain forest in 
Panama. 

RANDIA L. 

Randia armata (Sw.) DC, Prodr. 4:387. 1830 

Jagua macho, Miel quema, Rosetillo 

Dioecious tree, to 8(10) m tall, nearly glabrous; branches 
often with stout spines at ends and sometimes at nodes. 
Leaves sessile or nearly so; stipules lanceolate to vaguely 
scoop-shaped, 5-10 mm long, caducous; blades oval or 
obovate, acuminate, attenuate to cuneate at base, 11-22 
cm long, 4-10 cm wide, frequently with tufts of tri- 
chomes in vein axils below. Flowers white, in clusters 
of (1) 2-4 (8) at ends of branches; pedicels slender, 1-2 
cm long, sparsely pubescent; calyx 5-lobed, the lobes 

spreading and ca 5 mm long; corolla glabrate but with 
short-villous pubescence in vicinity of anthers, white, 
the tube greenish, usually 2.5-3 cm long, the limb to 
ca 3 cm wide, the lobes 5, rounded and oblique at apex; 
anthers 5, sessile, mounted on rim of tube, ca 5 mm long; 
style as long as the corolla tube; stigma ca 3 mm long, 
bilobed, the lobes ca 2 mm wide. Fruits baccate, sub- 
globose to oblong, somewhat longer than broad, 3-4 cm 
long, 2.5-3 cm wide, densely covered with minute lenti- 
cels, becoming pale yellow-orange at maturity; seeds 
numerous, ca 1 cm long and less than 2 mm thick, in 4 
separate longitudinal stacks, ± 3-sided, much flattened. 
Croat 7378, 9131. 

Common in the forest. Flowers mostly synchronously 
between March and June, mostly in April and May; 
flowering may be completely finished for most individ- 
uals in 3 or 4 days. The fruits mature mostly from July 
to December. Sporadic individuals may flower and fruit 
at other times of the year. Plants lose their leaves just 
before flowering, and the flowers usually appear concur- 
rently with new, usually fully formed leaves. 

The fruits are eaten by white-faced monkeys (Hladik 
& Hladik, 1969). 

Mexico to Colombia, Venezuela, the Guianas, Brazil, 
and Bolivia; West Indies. In Panama, known from tropi- 
cal dry forest in Panama (Taboga Island), from tropical 
moist forest in the Canal Zone, Bocas del Toro, Colon, 
San Bias, Los Santos, Panama, and Darien, from tropical 
wet forest in Darien, and from premontane wet forest in 
Code, Panama, and Darien. 

Randia formosa (Jacq.) K. Schum. in Mart., Fl. Brasil. 
6(6):342. 1889 

Dioecious shrub or small tree, unarmed, widely branched; 
stems glabrous in age, slender. Leaves clustered at ends 
of small lateral branches; stipules short, broadly triangu- 
lar, often ± scoop-shaped, acute, 1.5-3 mm long, brown, 
persisting below leaf clusters; petioles obscure or to 1 cm 
long; blades oblanceolate-elliptic, acuminate, attenuate 
and decurrent at base, mostly 3-11 cm long, 1.5-3 cm 
wide, sparsely pubescent and dark green above, duller 
and more densely pubescent below. Flowers single at 
branch ends, densely sericeous; calyx 13-20 mm long, 
lobed, persisting in fruit, the lobes 5, linear, 8-10 mm 
long; corolla tubular, 11-19 cm long, the tube greenish, 
papillose inside at apex, soon becoming velutinous in 
upper part, then glabrous, the lobes 5, white, 3-5 cm 
long, tapered to a slender tip; filaments adnate to tube; 
anthers 5, ca 5.3 mm long, attached at flared apex of tube; 
style with ascending trichomes near apex; stigma broadly 
bilobed, held slightly above anthers. Fruits baccate, ± 
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Flowers solitary at ends of branches; corolla 11-19 cm long; fruits ± spherical, green with whitish 
bands  R. formosa (Jacq.) K. Schum. 

Flowers usually in clusters of 2-4 at ends of branches; corolla less than 6 cm long; fruits longer 
than broad, green turning yellow at maturity R. armata (Sw.) DC. 



Fig. 536. Tocoyena pittieri 

Fig. 537. Uncaria tomentosa 
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spherical, to 25 mm diam, dark green, with several broad 
white bands extending from apex to middle or beyond, 
sparsely covered with appressed trichomes; seeds num- 
erous, flattened laterally, stacked in 4 rows, white. Croat 
11296, 11888. 

Occasional; known from the shore near Colorado Point 
and in the second growth west of the tower. It occurs 
at the margins of forest elsewhere in the Canal Zone. 
Flowers in July and August. The fruits mature in August 
and September. 

Panama to Colombia, Venezuela, Peru, and western 
Amazonian Brazil; Tobago. In Panama, known from 
tropical dry forest in Panama (Taboga Island), from pre- 
montane moist forest in the Canal Zone, from tropical 
moist forest in the Canal Zone, Colon, Chiriqui, Panama, 
and Darien, and from premontane wet forest in Darien. 

See Fig. 535. 

SABICEA Aubl. 

Sabicea villosa Willd. ex R. & S. var. adpressa (Wern- 
ham) Standl., Publ. Field Columbian Mus., Bot. Ser. 
7:52. 1930 

Liana, the younger parts herbaceous; all parts pubescent, 
the trichomes stiff, ± appressed, sparse on leaf surfaces 
but conspicuous on veins below. Stipules broadly ovate, 
acute, 7-10 mm long, persistent; petioles 5-18 mm long; 
blades ovate to elliptic, acute to acuminate, obtuse to 
rounded at base, mostly 6-13 cm long and 2.5-7 cm wide, 
purplish below when young. Flowers sessile, 5 (6)-parted, 
in short, axillary clusters to 3 cm long; calyx lobes 5-7 
mm long, recurved, persisting in fruit; corolla white, 8-10 
mm long, the tube glabrous inside except near anthers, 
the lobes short; anthers 5 (6), 1.3-2.3 mm long, opening 
in bud, fused to tube near base of corolla lobes; style 
variable, to 5 (8) mm long, the branches 5, to 3 mm long, 
held well below anthers within the narrow corolla tube; 
nectar copious. Berries globose, ca 10 mm diam, sparsely 
to densely pubescent, red becoming dark purple; seeds 
many, tan, minute. Croat 11725. 

Occasional in older clearings, on trails, and at the 
margin of the forest along the lake; less commonly climb- 
ing to the top of the forest canopy and sometimes rooting 
in water (Shattuck 704). Flowers and fruits to some extent 
throughout the year, but mostly in the dry season, from 
December to April, and again from June to August. Most 
fruits mature in the middle to late rainy season. Flowers 
and mature fruits are common on the same stem. 

The genus is so poorly known that the geographic 
limits are uncertain. The species is found from Belize 
and Honduras south to Colombia, Venezuela, and Guy- 
ana, and the variety adpressa ranges from Costa Rica to 
Colombia. In Panama, the species consists of two inter- 
grading varieties: the typical variety has spreading tri- 
chomes and is found in Bocas del Toro; var. adpressa, 
which is more widespread, is known from tropical moist 
forest in the Canal Zone, Bocas del Toro, San Bias, Pa- 
nama, and Darien, from premontane moist forest in the 
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Canal Zone, and from premontane wet forest in Panama 
and Darien. Intermediate forms are found in Bocas del 
Toro and central Panama on the Atlantic slope. 

SPERMACOCE L. 

Spermacoce tenuior L., Sp. PI. 102. 1753 

Erect or sprawling herb, glabrous or nearly so, rarely 
more than 60 cm tall. Leaves short-petiolate; stipules 
of several slender bristles; blades lanceolate or linear- 
lanceolate, acuminate, gradually attenuate at base, 3-7 
cm long, 5-15 mm wide. Inflorescences 1-sided axillary 
clusters, bearing many flowers; bracts borne among the 
sessile flowers, slender but short and inconspicuous; 
sepals triangular, 0.5-1 mm long (variable throughout 
the range); corolla white, 1.5-2 mm long, lobed to about 
middle, conspicuously villous in throat; stamens about 
as long as tube; pistillate parts not seen. Capsules usu- 
ally obovoid, ca 3 mm long, glabrous. Woodworth & 
Vestal 476. 

Apparently rare; collected only once on the island. 
Seasonal behavior uncertain. Temperate collections show 
flowering and fruiting from May to October. A few trop- 
ical records show flowering and fruiting mostly in the 
early rainy season. 

The plant is inconspicuous and can be confused with 
Diodia ocimifolia, which can be distinguished by the 
pubescence on at least the leaves and capsules. 

Southwestern Ohio and southern Missouri to Florida, 
Mexico, Central America, and South America as far 
south as Argentina and Uruguay; West Indies. In Pan- 
ama, apparently infrequent; known only from tropical 
moist forest in the Canal Zone, San Bias, and Panama, 
but no doubt growing elsewhere in tropical moist forest. 

TOCOYENA Aubl. 

Tocoyena pittieri (Standl.) Standl., Contr. Arnold 
Arbor. 5:151. 1933 

Tree, to 15(25) m tall, ± glabrous; stems with prominent 
leaf scars. Leaves clustered at ends of branchlets; stipules 
triangular, 5-10 mm long; petioles 1-2 cm long; blades 
obovate, obtuse to acute at apex, cuneate at base, 18-28 
cm long, 7-14 cm wide, sparsely pubescent below with 
pocketlike domatia in most vein axils. Panicles congested, 
terminal, nearly sessile or on pedicels to 8 mm long; 
flowers 5-parted; calyx green, obscurely toothed; corolla 
yellow, becoming yellow-orange, the tube 8-12 cm long, 
ca 5 mm diam, the lobes obovate, ca 1.5 cm long, rounded 
at apex, spreading at anthesis, reflexed in age; anthers 
sessile, attached at base to rim of corolla; stigma exserted, 
the lobes 2, very thick, becoming reflexed after anthers 
have fallen. Fruit baccate, globose to ellipsoid, to 11 cm 
long and 8 (12) cm diam, green, the exocarp to ca 9 mm 
thick, shiny, yellow inside; seeds many, ovate, ca 19 mm 
long and 3 mm thick, brown, flattened, irregular, em- 
bedded in a fleshy matrix. Croat 8529, 14877. 
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Occasional, in the forest, at least in the vicinity of the 
Laboratory Clearing. Flowers from March to July, mostly 
from April to June. The fruits take about a year to mature 
and are eaten by white-faced and spider monkeys in 
April and September (Hladik & Hladik, 1969). 

Southern Costa Rica to northern Colombia. In Pan- 
ama, known from tropical moist forest in the Canal Zone, 
Panama, and Darien. 

See Fig. 536. 

UNCARIA Schreb. 

Uncaria tomentosa (Willd.) DC, Prodr. 4:349. 1830 
Bejuco de agua 

Large armed liana; trunk to 25 cm diam near the ground; 
outer bark thick, deeply fissured, coarse, dark brown; 
inner bark somewhat orange; younger stems square, ± 
pubescent, armed at nodes with stout, recurved spines 
to ca 1.5 cm long and ca 1 cm wide at base. Stipules ± 
ovate, ca 8 mm long; petioles 1-1.5 cm long; blades ovate 
to elliptic, bluntly acuminate, rounded to cordate at base, 
4-13 cm long, 3-8 cm wide, glabrous above except strig- 
illose on midrib, whitish-strigillose below, the trichomes 
longer and sparser on veins. Flower heads very dense, 
globular, pedunculate, axillary or terminal, to 2.5 cm 
diam, terminating stiff, spinelike peduncles or stiff 
branches of open panicles ca 10 cm long and 12 cm 
wide; peduncles 2-4 cm long, flattened, to ca 8 mm wide 
at base; flowers 5-parted, with sweet aroma, golden- 
yellow, sessile; calyx cylindrical, ca 2 mm long, truncate, 
sericeous; corolla tubular, ca 8 mm long, tomentose out- 
side, papillate inside, the lobes to 1.5 mm long, rounded, 
spreading; stamens fused to rim of corolla tube; anthers 
exserted, to ca 1.5 mm long; style thickened at apex, un- 
lobed, shorter than anthers in bud, later exserted to ca 3 
mm, then often recurving into flower. Capsules ellipsoid, 
6-8 (17) mm long, 3-4 mm wide, brown-tomentulose, 
densely clustered in spherical heads ca 1.5 cm diam, 
irregularly dehiscing along several lines, only a few of 
the ovaries in the head developing into fruits; seeds many, 
elliptic to round, flattened, ca 0.5 mm long, bearing a 
slender scarious wing ca 1.5 mm long on both ends. Croat 
8288, Montgomery 11. 

Common, growing high in the canopy to 30 m or 
more. Flowers from January to March, mostly in Feb- 
ruary. The fruits mature quickly, with the seeds dispersed 
chiefly in the late dry season, but with at least some seeds 
persisting into the rainy season, sometimes as late as 
September. 

The fruits form a basketlike structure at maturity, 
similar to those of Aristolochia (44. Aristolochiaceae), 
which permits the seeds to be slowly carried away in the 
wind. 

Central America, Colombia, Venezuela, and the Gui- 
anas; Trinidad. In Panama, known from tropical moist 
forest in the Canal Zone (Atlantic slope), Bocas del Toro, 
Panama, and Darien. 

See Fig. 537. 

WARSCEWICZIA Klotzsch 

Warscewiczia coccinea (Vahl) Klotzsch, Monatsb. 
Akad. Ber. 497. 1853 
Crucero, Guna 

Tree, to 15 m tall, nearly glabrous. Leaves sometimes 
minutely pubescent on petioles and veins; stipules ovate, 
long-acuminate, to 3 cm long, entire, persistent; petioles 
to 2.5 cm long, stout; blades oblong-elliptic to elliptic, 
acuminate, obtuse at base, 15-30(50) cm long, 6-15 (20) 
cm wide. Inflorescences terminal and axillary, to 80 cm 
long, ca 3 cm wide, the cymes short-pedunculate, to 2 cm 
apart on floral rachis; flowers sessile, 5-parted, protogy- 
nous, developing acropetally, densely congested; one 
flower in each cluster usually bearing a calycine lobe, 
this red, leaflike, ± elliptic, long-stipitate, to 12 cm long 
and 4 cm wide; other calyx lobes to 1 mm long, rounded; 
corolla funnel-shaped, 6-8 mm long, red-orange, lobed 
to ca one-third its length, the tube weakly pubescent on 
the outside and at point of staminal attachment inside, 
the lobes erect, ovate, blunt; stamens attached somewhat 
below base of lobes; filaments thick; anthers ± oblong, 
ca 1.5 mm long, exserted, attached near base, often 
held horizontally; pollen arachnoid, tacky, orange; style 
4.5-5.5 mm long, the lobes 2, short and thick, exserted 
from corolla before it is fully expanded (while anthers 
unopened). Capsules subglobose, 2-valved, ca 5 mm long, 
persisting; seeds minute, many, probably wind dispersed. 
Croat 6032, 7340. 

Rare; seen only along the shore. Flowers from the late 
dry season to the middle of the rainy season, especially in 
July and August, sporadically at other times of the year. 
The fruits mature quickly and are probably mostly dis- 
persed during the late rainy and dry seasons. 

The expanded calycine lobe, though turning brown 
and persisting, apparently serves no direct dispersal func- 
tion, since the capsule valves persist after the seeds have 
been shed. It may cause fluttering of the capsule that 
dislodges the seeds. 

Mexico to Colombia, Venezuela, the Guianas, Brazil, 
and Bolivia; Trinidad; introduced ornamentally to Africa. 
In Panama, a characteristic tree of tropical moist forest 
(Holdridge & Budowski, 1956); known from tropical 
moist forest in the Canal Zone, Colon, Veraguas, Panama, 
and Darien, from premontane wet forest in Chiriqui, 
Veraguas, Code, Panama, and Darien, and from tropical 
wet forest in Code and Darien. 

131. CUCURBITACEAE 

Herbaceous tendriled vines (sometimes woody at base), 
the tendrils simple or branched, spiraled, arising from 
upper side of petiole base; stems often angled or striate. 
Leaves alternate, petiolate; blades simple, palmately 
divided, or merely palmately lobed, entire or sharply 
serrate, often with apiculate teeth; venation palmate; 
stipules lacking. Flowers 5-parted, unisexual (plants 
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Mature leaves divided to the base (each leaflet borne on a distinct petiolule); fruits ± cylindrical: 
Plants with long sparse trichomes; calyx orange, the lobes acuminate, spreading; corolla yellow 
    Gurania coccinea Cogn. 

Plants glabrous or nearly so; calyx green, the lobes short, blunt; corolla red or orange Psiguria 
Mature leaves not divided to the base (sometimes deeply lobed but not completely to base); fruits 

cylindrical or not: 
Calyx orange; stems sparsely pilose; flowers densely aggregated, capituliform or umbelliform 
 Gurania (in part) 

Calyx green; stems not pilose; inflorescences not capituliform or umbelliform: 
Most adult leaves with 5 or more lobes: 

Leaves asperous (at least when dry); anthers straight or slightly curved; fruits ovoid, mot- 
tled with light and dark green stripes, indehiscent; flower pedicels lacking leafy bracts 
 Melothria trilobata Cogn. 

Leaves smooth; anthers conduplicate; fruits turbinate, beaked at apex, orange, fleshy, split- 
ting to expose red seeds; flower pedicels with leafy bract near base  
 Momordica charantia L. 

Most leaves unlobed or to 3-lobed: 
Leaf blades entire, neither toothed nor lobed; corolla less than 2 mm long; plants forest 

vines; leaves not asperous above  Sicydium coriaceum Cogn. 
Leaf blades with the lateral veins ending in sharp or gland-tipped teeth and/or the blades 

lobed; corolla more than 4 mm long: 
Leaf blades mostly less than 7 cm long, usually not lobed, deeply cordate with a narrow 

sinus; fruits many-seeded, less than 3 cm long; slender vine Melothria pendula L. 
Leaf blades usually more than 8 cm long, lobed or not, not cordate or cordate with a 

broad sinus; fruits 2-6-seeded or many-seeded and more than 8 cm long: 
Leaf blades mostly obtuse to truncate at base (very slightly cordate in C. denticulata); 

fruits probably always less than 3 cm long  Cayaponia 
Leaf blades cordate with a broad sinus; fruits globose or gourdlike, more than 7 cm 

diam: 
Blades ± entire except for a few glandular teeth; stems glabrous; seeds 6, disk- 

shaped, more than 4 cm wide Fevillea cordifolia L. 
Blades shallowly or deeply 3(7) lobed; stems densely short-villous; seeds numerous, 

narrowly obovoid, less than 1 cm diam Posadaea sphaerocarpa Cogn. 

dioecious or monoecious), actinomorphic, axillary, soli- 
tary or in cymose (often contracted) panicles; calyx united 
with the base of corolla into a hypanthium; corolla tubu- 
lar, campanulate or ovate {Fevillea); staminate flowers 
with the stamens usually partially attached to ccrolla tube, 
2 {Gurania, Psiguria), or 5 with unilocular anthers longi- 
tudinally dehiscent, or 5 variously fused: (a) into 2 pairs 
and a single stamen (the pairs appearing as simple sta- 
mens with 2-locular anthers), (b) into a single column 
with free or fused anthers variously disposed, or (c) 
with the anthers fused and the filaments free; pistillode 
often present; pistillate flowers with the ovary 1, inferior, 
the carpels basically 5, mostly reduced to 3 (4); placenta- 
tion parietal; ovules usually numerous (solitary in Sicy- 
dium), anatropous; style 1; style branches or stigmas 
equaling number of carpels. Fruits pepos (berrylike), 
usually indehiscent; seeds 1 to many, lacking endosperm. 

Members of the family may be recognized by being 
herbaceous vines with tendrils, by their unisexual, usu- 
ally tubular to bell-shaped flowers, by their unusually 
modified staminate flowers, and by their berrylike, many- 
seeded fruits. 

Flowers are often unusually modified, and many no 
doubt require specialized pollinators. Both Gurania and 
Psiguria are pollinated in part by butterflies of the genus 

Heliconius, which collect pollen (Ehrlich & Gilbert, 
1973). Elsewhere Gurania is also pollinated by hum- 
mingbirds (L. Gilbert, pers. comm.). Some South Ameri- 
can species of Cayaponia are bat pollinated (Vogel, 1958). 

The fruits of Melothria, Cayaponia, and Momordica 
are probably dispersed by birds of clearings, those of 
Sicydium by forest birds, and the larger-fruited forest 
species, Fevillea, Gurania, and Psiguria, by mammals. 
Squirrels and other rodents may be important in the dis- 
persal of seeds of Gurania (L. Gilbert, pers. comm.). 
Fevillea cordifolia is dispersed chiefly along waterways, 
according to Ridley (1930). 

About 100-110 genera and 650-850 species; mainly in 
the tropics and subtropics. 

CAYAPONIA Manso 

Cayaponia denticulata Killip ex C. Jeffrey, Kew Bull. 
25:206. 1971 

Vine, climbing into canopy; stems slender, conspicuously 
ribbed (at least on drying), densely crisp-villous to puber- 
ulent at least in grooves. Petioles 2-2.5 cm long, densely 
villous, some of the trichomes stouter and uncinate; 
blades ovate, abruptly acuminate, truncate to weakly 
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Leaves divided nearly to base into 3 leaflets  C. granatensis Cogn. 
Leaves entire or lobed, not divided to base: 

Lower blades with densely pubescent veins, lacking winglike margins on drying  
 C. denticulata C Jeffrey 

Lower blades with the veins glabrous (except along margins), the blades drying with conspicu- 
ous winglike margins: 

Corolla ca 15 mm long; fruits with 6 seeds C. glandulosa (Poepp. & Endl.) Cogn. 
Corolla less than 5 mm long; fruits with 2 or 3 seeds C. racemosa (P. Mill.) Cogn. 

cordate at base, 8-15 cm long, 5-9 cm wide, chartaceous, 
the upper surface glabrate except on major veins, the 
lower surface densely short-villous, the margins entire 
except for a regular series of free-ending veins forming 
minute teeth; veins 3 at base, pinnate above, the basal 
lateral veins extending ca two-thirds the length of blade, 
all veins prominently raised on underside. Flowers and 
fruits not seen. Montgomery 96. 

Collected once in the canopy near the Laboratory 
Clearing. 

The collection was determined by C. Jeffrey. The 
identification remains dubious until fertile material is 
collected. 

Cayaponia glandulosa (Poepp. & Endl.) Cogn. in 
A. DC, Monogr. Phan. 3:755. 1881 
C. poeppigii Cogn. 

Monoecious tendriled vine; stems pubescent to glabrate; 
tendrils 1- or 2-branched below middle. Petioles 2-8 
cm long, puberulent; blades cordate to ovate in outline, 
entire or 3-lobed, 6-19 cm long, 3-18 cm wide, rounded 
to acute at apex, cordate to cuneate at base, pubescent 
on both surfaces, the veins usually glabrous except along 
the margin of the flattened, winglike portion, the upper 
surface pustulate, the lower surface with sessile glands 
near the base. Inflorescences axillary, paniculate or race- 
mose, occasionally 1-flowered; rachis to 20 cm long; 
pedicels 1-5 mm long; calyx campanulate, 5-lobed, ca 1 
cm long, pubescent; corolla greenish-white, 5-lobed to 
below the middle, the lobes ovate-lanceolate to oblong, 
ca 1.5 cm long, pubescent; staminate flowers with the 
stamens 3, ca 1 cm long, the filaments filiform, the anthers 
folded, forming an irregular mass ca 0.7 mm long; pis- 
tillate flowers with the ovary ellipsoid, puberulent to 
glabrate, 4-6 mm long, the styles ca 1.5 cm long, the 
staminodia minute. Berries ovoid-ellipsoid to subglobose, 
ca 2 cm long and 1.5 cm diam, black, the surface smooth, 
glabrous; seeds 6-15, obovate, ca 6 mm long, ca 4 mm 
wide, compressed, brown and white mottled, the base 
somewhat truncate. Kenoyer 573, Standley 41133. 

Reported by Standley, but probably no longer occur- 
ring on the island—it is less likely to reoccur than is 
the more common C. racemosa. Seasonal behavior not 
determined. 

Panama and Colombia, Venezuela, Ecuador, Peru, and 
Bolivia. In Panama, known only from tropical moist 
forest in the Canal Zone, Bocas del Toro, Colon, Chiri- 

qui, and Darien, from tropical wet forest in Colon (Rio 
Guanche), and from either lower montane wet forest or 
lower montane rain forest in Chiriqui (Las Nubes). 

Cayaponia granatensis Cogn. in A. DC, Monogr. 
Phan. 3:794. 1881 

Dioecious vine; most of the vegetative growth ± herba- 
ceous, but arising from larger woody stems; younger 
stems and leaves glabrous; tendrils trifid from near base. 
Petioles 2.5-9 cm long; blades 3-lobed to near base, the 
lobes oblong to narrowly elliptic, long-acuminate (the 
acumen sometimes very narrow and to 2.5 cm long), 
15-25 cm long, the center lobe 4-9 cm wide, the base 
truncate to cordate, both surfaces light-punctate, the 
lower surface also obscurely and minutely papillate; veins 
at base 3; juvenile leaves entire, ovate-oblong to oblan- 
ceolate, becoming 2- or 3-lobed. Staminate flowers in 
axillary fascicles of few flowers, 3-3.5 cm long, white 
with green lines; calyx campanulate, glabrous, the tube 
ca 2 cm long, fused to corolla, the lobes 5, slender, 2-3 
mm long; corolla lobes 5, ca 1 cm long, 5-7 mm wide, 
usually 4- or 5-striate, scabridulous outside, crisp-villous 
inside and on margins; stamens apparently 3 (actually 
5 with 2 pairs of fused stamens); pistillate flowers not 
studied. Berries globose, ca 1.5 cm diam, reddish (drying 
orange), glabrous at maturity except near the peduncle, 
the pericarp weakly coriaceous, ca 1 mm thick or less; 
seeds few, enveloped in a fleshy matrix, flattened, to 11 
mm long, 7 mm wide, 2-3 mm thick. Foster 2208, Croat 
11640. 

Occasional, in the old forest, sometimes climbing 
trunks of trees into the canopy. Flowers at least in March 
and April and possibly as early as January. The fruits 
mature in the late dry and early rainy seasons (April 
and May). 

Panama, Colombia, Venezuela, and Peru. In Panama, 
known from tropical moist forest on BCI and in Darien 
(Cana), from premontane wet forest in San Bias, and 
from tropical wet forest in Panama. It is also known from 
Cerro Tute in Veraguas (life zone uncertain). 

Cayaponia racemosa (P. Mill.) Cogn. in A. DC, 
Monogr. Phan. 3:768. 1881 

Monoecious tendriled vine; stems grooved, glabrate to 
villous; tendrils 2-branched below the middle. Petioles 
1.5-6 cm long; blades entire or lobed, cordate to acute at 



base and abruptly decurrent onto petiole, 5-15 cm long, 
3-15 cm wide, the lobes 3 or 5 (or 7), obtuse to acumi- 
nate, the lower surface and midrib of upper surface pu- 
berulent to hispid, the upper surface very asperous, with 
erect to scabrous pustular-based trichomes, the margins 
with remote gland-tipped teeth; lower midrib with a 
broad flattened rib along its margin. Flowers unisexual, 
solitary or few in axils or in axillary racemes, the pistil- 
late flowers slightly smaller than staminate flowers; calyx 
broadly campanulate, ca 6 mm long, pubescent, the lobes 
5, ovate; corolla greenish-white to yellow, 4-5 mm long, 
densely tomentose on outside, with long slender tri- 
chomes inside; stamens apparently 3 (4 fused in 2 pairs); 
filaments free; anthers coherent, one of them 1-celled; 
staminodia minute in pistillate flowers; ovary 3-locular 
(or 1-locular by abortion); stigmas 3, dilated, reflexed. 
Berries ellipsoid to ovoid, 1.3-2 cm long, 8-10 mm wide, 
orange to red at maturity, the surface smooth, glabrous; 
seeds usually 2 or 3, compressed-ellipsoid, ca 8 mm long, 
orangish-brown, roughened. Bailey 577. 

A weed of clearings, possibly once common on the 
island but probably no longer occurring there. Flowers 
and fruits throughout the rainy season and in the early 
dry season (July to January). The fruits mature mostly 
from November to May. 

Standley reported the species to be frequent in thickets 
(1928). 

Florida and Mexico to Panama and Colombia and 
across northern South America to Venezuela, Guyana, 
Brazil, and Peru; Trinidad, West Indies. In Panama, 
known from tropical moist forest in the Canal Zone, 
Bocas del Toro, Colon, Veraguas, Code, Panama, and 
Darien and from premontane wet forest in Chiriqui 
(Boquete). 

FEVILLEA L. 

Fevillea cordifolia L., Sp. PL 1013. 1753 

Dioecious tendriled vine, climbing into canopy; stems 
glabrous, 5-costate; tendrils branched once near apex. 
Leaves simple; petioles 2-8 cm long; blades ovate- 
cordate, acuminate, 4-15 cm long, as broad as long, entire 
or usually with a few blunt glandular teeth, glabrate to 
weakly short-pubescent especially on veins above, the 
veins of lower surface drying flattened, with weblike 
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axillary pockets; venation palmate. Staminate inflores- 
cences paniculate, terminal or axillary, mostly to 25 
cm long; axes, branches, and pedicels densely short- 
puberulent; each branch bearing a fleshy, ovate to rounded 
bract at base; pedicels filiform, 2-6 mm long; staminate 
flowers yellow-green, 5-parted, 7-8 mm diam; calyx ca 
half as long as corolla, lobed to middle, weakly pubes- 
cent and ciliate, the lobes ribbed medially in basal half; 
corolla lobes broadly obovate, rounded at apex, ca 3-3.5 
mm long, glabrous on outer surface, weakly pubescent 
inside and bearing a narrow flap of tissue medially in 
basal third of petal; stamens 5, free, extrorse, ca 1 mm 
long; anthers about as broad as long, equaling or longer 
than filaments; pistillate flowers similar to staminate, the 
ovary globose, 3-4 mm diam. Fruits globose or nearly 
so, smooth (drying with very minute bumps), 7-12 cm 
diam, bearing a circumferential scar one-fourth to one- 
third of the way down from apex when juvenile, nearer 
the apex on mature fruits; seeds 6, in 3 carpels in ap- 
pressed pairs, lenticular, 5-5.5 cm long, 4-5 cm wide, 
to ca 1 cm thick but the margin very thin. Croat 11918. 

Apparently uncommon; seen once in the canopy of 
the old forest south of Zetek Trail. Flowers from May 
to August. Mature fruits have been found on the ground 
during October. 

The size of the fruits suggests that they are probably 
dispersed by larger frugivores, perhaps by monkeys. 
Some fruits with the thick rind broken open have been 
found on the ground, so they are possibly dispersed by 
floor foragers also. 

Costa Rica to Ecuador and the Amazon basin; Greater 
Antilles. In Panama, known only from tropical moist 
forest in the Canal Zone, Chiriqui (Bartolome), and 
Los Santos. 

See Fig. 538. 

GURANIA Cogn. 

Gurania coccinea Cogn., Diagn. Cucurb. Nov. fasc. 
1. 42. 1876 
Ya te vi 

Dioecious vine; stems 5-10-sulcate, sparsely white-pilose, 
tendrils simple. Leaves usually palmately trifoliolate 
(juvenile leaves sometimes simple and entire or deeply 
2- or 3-lobed); petioles 2-6 cm long, sparsely white- 

KEY  TO  THE  SPECIES  OF  GURANIA 

Mature leaves divided to the base, each leaflet borne on a distinct petiolule   G. coccinea Cogn. 
Mature leaves not divided to the base (leaves lobed but not to the base): 

Staminate flowers long-pedicellate; calyx puberulent or glabrate, lobed less than one-fourth 
its length, the lobes to 1.2 cm long, much shorter than hypanthium tube; leaves mostly 
3-parted; older stems woody, corky; flowers usually borne on older, leafless stems  
   G. megistantha Donn. Sm. 

Staminate flowers nearly sessile; calyx densely villous, lobed more than half its length, the lobes 
to 4 cm long, equaling or longer than hypanthium tube; many leaves more than 3-parted; 
older stems herbaceous; flowers not borne on older, leafless stems   
   G. makoyana (Lem.) Cogn. 



Fig. 540. 
Gurania megistantha 



131. CUCURBITACEAE/GURANIA     833 

pilose; petiolules to 5 mm long; leaflets acuminate, 12-18 
cm long, 5-8 cm wide, sparsely pubescent above, more 
densely so on veins, pilose below especially on veins, 
the margins irregular, sparsely ciliate, with apiculate 
teeth; terminal leaflet elliptic to obovate, equilateral, acute 
at base; lateral leaflets strongly inequilateral, with a broad 
cordate lobe on outer side. Inflorescences sparsely pilose; 
flowers 5-parted; calyx orange; corolla yellow; staminate 
racemes solitary, umbelliform, pendent; peduncles 15-30 
cm long; pedicels 4-15 mm long; flowers 10-15 mm long; 
calyx bulbous at base, lobed one-third to one-half of the 
way to base, the outer surface pilose, the inner surface 
papillose-puberulent, the lobes narrowly triangular, 
3-5 mm long; corolla lobes densely papillose-puberulent 
on both surfaces, somewhat longer than calyx; anthers 2, 
included, sessile, dorsifixed; pistillate flowers solitary or 
few in axils or on leafless nodes of the flexuous stem, 
5-8 cm apart, the stem then usually pendent for 1 m 
or more; pedicels less than 1 cm long at anthesis (to 2 
cm in fruit); calyx to 1.5 cm long, fused to corolla almost 
throughout; corolla to 2 cm long, densely papillose- 
puberulent, the lobes 5, narrowly acute, imbricate, 6-9 
mm long; style thick, almost as long as corolla lobes. 
Fruits oblong-elliptic, to 6.5 cm long, somewhat flat- 
tened, to 2.3 cm wide and 1.6 cm thick, pale green with 
lighter spots, becoming faded in age; seeds many, ovoid, 
± flattened, white. Shattuck 641, Croat 14077. 

Rare, in the older forest, often twining up tree trunks 
and then hanging pendent from branches. Flowering 
throughout the dry season (December to April). Mature 
fruits have been seen during May and June. 

The fruits are very bitter before maturity. 
Known only from Panama, at elevations to 1,000 m, 

from tropical moist forest in the Canal Zone (Atlantic 
slope), Bocas del Toro, and San Bias (Puerto Obaldia), 
from premontane wet forest in Code and Panama, and 
from tropical wet forest in Colon, Veraguas, and Code. 

Gurania makoyana (Lem.) Cogn., Diagn. Cucurb. 
Nov.fasc. 1. 17. 1876 
G. seemanniana Cogn.; G. donnell-smithii Cogn. 
Ya te vi 

Dioecious vine; stems and leaves sparsely to densely 
white-villous; tendrils simple. Petioles 4-10 cm long; 
blades usually deeply (3) 5 (7)-lobed, 15-30(40) cm long, 
nearly as wide as long, cordate at base, chartaceous, the 
lobes acuminate, 4-7 cm wide, with apiculate teeth, the 
upper surface minutely pustulate; juvenile leaves often 
entire or shallowly lobed. Inflorescences sparsely to 
densely pilose; flowers 5-parted; calyx orange; corolla 
yellow; staminate inflorescences solitary, pendent; pedun- 
cles to 15 cm long; staminate flowers sessile, in subglo- 
bose clusters; floral rachis 1-2 cm long; calyx ovoid at 
base, densely villous, the lobes almost filiform, to 4 cm 
long; corolla fleshy, acute at apex, only slightly exceeding 
anthers, conspicuously papillose-puberulent, to 15(24) 
mm long, the tube constricted above anthers; anthers 2, 
included, dorsifixed, subsessile, narrowly ovate, 5-6 mm 

long; pistillate flowers pedicellate, several per axil, on 
usually leafless nodes at the stem apex; pedicel and ovary 
together 1.5-2 cm long; pedicels 4-5 cm long in fruit; 
inner surfaces of calyx and corolla glabrous, otherwise 
much like staminate flowers. Fruits cylindrical, 4-6 cm 
long and 2-2.5 cm broad, green at maturity with the old 
flowers persisting; seeds many, depressed-ellipsoid, 6-9 
mm long and 3-5 mm broad, white. Croat 5674, 9408. 

Occasional, in open areas of the forest and along trails 
and margins of clearings. Flowering throughout the dry 
season and in the early rainy season (December to June), 
perhaps longer. Mature fruits have been seen in the late 
dry and early rainy seasons. 

Guatemala to Panama, perhaps into South America. 
In Panama, known from tropical moist forest in the Canal 
Zone (both slopes), Bocas del Toro, San Bias, Chiriqui, 
Panama, and Darien, from premontane wet forest in 
Panama, and from tropical wet forest in Colon (Santa 
Rita Ridge), Veraguas, Code, and Darien. 

See Fig. 539. 

Gurania megistantha Donn. Sm., Bot. Gaz. (Craw- 
fordsville) 33:251-52. 1902 
G. suberosa Standl. 

Dioecious vine, growing into lower canopy; older stems 
stout, woody, with a thick, 5-10-sulcate, corky outer 
bark; younger stems sparsely pilose; tendrils simple. 
Petioles 3-7 (11) cm long, moderately pilose; blades usu- 
ally deeply trilobate, acuminate, cordate at base, 12-20 
cm long, 10-18 cm wide, short, ± erect-pubescent espe- 
cially on veins. Flowers unisexual, both sexes in pedun- 
culate, capituliform racemes arising from leafless woody 
stems, rarely branched from short herbaceous branches, 
arising from the woody stems; peduncles nearly lacking 
or to 9 cm long, sparsely strigose; rachis 1-3 cm long; 
pedicels 1-2.5 cm long, puberulent; calyx orange, tubular, 
with a bulbous base, 1.5-3.5 cm long, 5-lobed to ca one- 
fourth its length, the lobes linear, 4-12 mm long, spread- 
ing at anthesis; corolla yellow, to 4 cm long, equaling 
or exceeding calyx at anthesis, fused to calyx tube, the 
lobes 5, narrowly acute, densely papillose-puberulent 
outside and on tube inside; staminate flowers with the 
stamens 2, included, to ca 2 cm long, tapered to apex, 
the thecae lateral, the connective prolonged and granular- 
puberulent; pistillate flowers with the stigma bilobed. 
Fruits similar to those of G. coccinea but borne in a tight 
cluster 4-5 cm long and as much as 2 cm wide. Croat 
5782,12217. 

Occasional, in the forest. Flowering throughout the 
year; the flowers are seen more easily than the associated 
vegetation, which may be high in the canopy. The fruits 
are rarely seen, but have been recorded in May. 

Costa Rica and Panama. In Panama, known from 
tropical moist forest in the Canal Zone (Atlantic slope), 
Bocas del Toro, and Panama, from premontane wet 
forest in Code and Panama, and from tropical wet forest 
in Colon, Veraguas, and Code. 

See Fig. 540. 
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Leaves not lobed or weakly lobed; plants common in clearings M. pendula L. 
Leaves deeply 5-lobed; plants rare or absent from the island M. trilobata Cogn. 

MELOTHRIA L. 

Melothria pendula L., Sp. PI. 35. 1753 
M. guadalupensis (Spreng.) Cogn. 

Very slender, small, monoecious vine; stems almost gla- 
brous to weakly pubescent; tendrils simple. Petioles 
1-4 cm long; blades cordate-ovate, acute to acuminate, 
mostly 4-7(10) cm long and to 7(10) cm wide, irregularly 
toothed, sometimes weakly 3-5-lobed, asperous above, 
the basal sinus open to nearly closed, to 2.5 cm deep. 
Flowers unisexual, yellow, 5-6 mm long; calyx ca 4 mm 
long, fused to corolla, the lobes 5, narrow; corolla papil- 
lose, the lobes 5, rounded, the limb to 1 cm wide; stami- 
nate flowers several, in long-pedunculate racemes, 1-3 
cm long; stamens 3; anthers situated in the upper part of 
corolla tube; filaments fused to corolla in basal half; 
anthers ca 1.7 mm long, fringed marginally with orange 
papillae; pistillode globose; pistillate flowers solitary; 
pedicels to 3 cm long (to 4.5 cm in fruit); calyx and 
corolla as in staminate flowers; ovary ellipsoid, glabrous, 
smooth; styles 3, 2-2.7 mm long, connate; stigmas 3, 
linear. Fruits ovoid, 1.5-2.5 cm long, 1-1.5 cm wide, 
glabrous, black at maturity, sweet; seeds many, ovoid in 
outline, flattened, ca 5 mm long, greenish. Croat 5250, 
8277. 

Common in clearings, less so along the shore. Flower- 
ing and fruiting throughout the year, especially in the 
rainy season. 

Tropical areas of continental America; Bahamas, West 
Indies. In Panama, known from tropical moist forest in 
the Canal Zone (Atlantic slope), Bocas del Toro, Colon, 
and San Bias, from tropical dry forest in Panama (Taboga 
Island), and from tropical wet forest in Bocas del Toro 
(Santa Catalina). 

Melothria trilobata Cogn. in Mart., Fl. Brasil. 
4(6):26. 1878 
Wild cucumber, Sandillita 

Monoecious vine; stems glabrate to sparsely crisped- 
pilose; tendrils simple. Petioles 1-5 cm long, sparsely 
pilose and sometimes also with very short, granular tri- 
chomes; blades circular in outline, deeply 5-7-parted, 
cordate at base, 6-10 cm diam, densely short-pubescent 
on veins above, sparsely to densely pubescent below, 
bicolorous, asperous, often minutely white-pustulate, the 
lobes acute to acuminate and apiculate at apex, the lateral 
lobes with a basal auricle. Flowers small, 5-parted, simi- 
lar to those of M. pendula; calyx campanulate to sub- 
cylindrical, ca 3 mm long, the lobes triangular, to 1 mm 
long; corolla yellow, the lobes ovate-oblong, obtuse, the 
outer surface villous, the inner surface glabrate; staminate 

flowers in axillary, long-pedunculate racemes, the pedun- 
cles very slender, the rachis 1-3 cm long, the pedicels 
very slender, short or to 1 cm long, the stamens 3, free, 
the filaments short, the anthers oblong, densely ciliate; 
pistillate flowers solitary, the pedicels ca 1 cm long, the 
calyx and corolla as in staminate flowers, the ovary ovoid, 
glabrous, smooth, the styles 3, connate, the stigmas 3, 
linear, the staminodia 3, minute. Fruits ± ovoid, 4-5 cm 
long, almost as long as broad, mottled and striped with 
light and dark green, dark green at apex, light green at 
base; seeds whitish, flattened, narrowly ovate, ca 7 mm 
long and 3 mm wide. Zetek 4996. 

Collected once on the island; possibly no longer occur- 
ring there, but to be expected in clearings and at the edge 
of the forest. Seasonal behavior not determined. 

Mexico to Surinam. In Panama, known most com- 
monly from tropical moist forest in the Canal Zone, 
Bocas del Toro, and Darien; known also from premon- 
tane moist forest in the Canal Zone (Ancon Hill) and 
from tropical wet forest in Colon (Miguel de la Borda). 

MOMORDICA L. 

Momordica charantia L., Sp. PI. 1009. 1753 
Balsam pear, Basamino 

Slender monoecious vine; stems, petioles, and blades 
(especially on veins) sparsely short-villous; tendrils sim- 
ple, leaf-opposing. Petioles mostly 1-2 cm long; blades 
usually deeply 5-7-lobed, subrounded, 3-6(12) cm diam, 
the margins weakly apiculate-toothed, the lobes mostly 
obtuse and mucronulate at apex, narrow at base, the outer 
lobes auriculate. Flowers 5-parted, yellow, unisexual, 
long-pedunculate; staminate flowers ca 1.5 cm diam; 
calyx pubescent, to 7 mm long, lobed to about middle, 
the lobes ovate, acute; petals oblong-obovate, rounded at 
apex, fused to calyx just below lobes, conspicuously 
veined and pubescent outside and on upper edge inside, 
the trichomes in part glandular; staminal cluster orange, 
4.5-5 mm long; filaments 3, the basal one-third to one- 
half fused to corolla; anthers to 3 mm, sigmoid-folded, 
1 pair borne on each of 2 filaments, a solitary anther 
borne on the third filament, the mass somewhat aggluti- 
nated; pistillate flowers not studied. Fruits turbinate, 
5-12 cm long, pointed on both ends, orange, fleshy, echi- 
nate, the pericarp 2-3 mm thick, bursting irregularly to 
expose several seeds; seeds depressed-ellipsoid, rough- 
ened on the ends, ca 9 mm long and 5 mm wide, tan, the 
covering thin, sweet, tasty, bright red. Croat 6372. 

Infrequent, in clearings. Flowers and fruits throughout 
the year. 

The bright red seeds, displayed against the orange 



interior of the fruit, are no doubt dispersed by birds. 
In the tropics and subtropics of the Western and East- 

ern hemispheres. In Panama, known from tropical moist 
forest in the Canal Zone, Colon, San Bias, Chiriqui, 
Veraguas, Los Santos, Panama, and Darien, from pre- 
montane dry forest in Los Santos, from premontane wet 
forest in Panama, and from tropical wet forest in Chiri- 
qui (San Bartolo Limite). 

See Fig. 541. 

POSADAEA Cogn. 

Posadaea sphaerocarpa Cogn., Bull. Acad. Roy. Sci. 
Belgique, ser. 3, 20:477. 1890 

Monoecious herbaceous vine, sparsely to densely short- 
villous on most parts; tendrils simple or bifid, thickened 
toward base. Petioles 3-12 cm long; blades ovate to 
orbicular, entire to usually weakly or deeply 3-lobed 
(to 7-lobed), acuminate, cordate at base, usually to 18 cm 
long and 19 cm broad, membranaceous, the basal sinus 
about as broad as long, the margins conspicuously and 
rather remotely toothed; major lateral veins nearly pal- 
mate. Flowers white, ebracteolate or minutely bibracteo- 
late; staminate flowers in short, slender, few-flowered 
racemes; calyx tube campanulate, 8-9 mm long, the 
lobes ca 3 mm long; corolla yellow, 5-parted, rotate, 
puberulent outside, the lobes rounded, notched, 8-9 mm 
long; stamens 3 (1 unilocular, 2 bilocular), attached to 
corolla tube; anthers dorsifixed, white, 2 mm long, the 
thecae recurved at apex; pistillate inflorescences 2-5 cm 
long; calyx lobes 2 mm long; corolla segments ca 1 cm 
long, 4-5 mm wide; staminodia 5, obtuse, 1.5-2 mm 
long; ovary elliptic-ovoid, sparsely pubescent; style 3 mm 
long; stigmas 3, dilated, obcordate, subreflexed, ca 3 mm 
wide. Fruits globose, gourdlike, 8-10 cm diam, the pulp 
white, the cortex ± woody, the surface finely warty; 
peduncles tapered, swollen; seeds numerous, compressed, 
narrowly obovate, rounded at apex, attenuate at base, 
12-14 mm long, 7-8 mm wide, 2-2.5 mm thick. 
Shattuck 90. 

Old collections from in or near the Laboratory Clearing 
are the only record from the island; probably no longer 
occurring on the island. Seasonality uncertain. Flowers 
at least in the late rainy and early dry seasons. Mature- 
sized fruits have been seen in the dry season and may be 
accompanied by flowers. 

Guatemala to Panama, Colombia, the Guianas, Ecua- 
dor, and Brazil, doubtless elsewhere; Trinidad. In Pan- 
ama, known from tropical moist forest in the Canal 
Zone and Panama (Rio Tapia). 

131. CUCURBITACEAE/PSIGURIA     835 

PSIGURIA Arn. ex Hook. 

Psiguria bignoniacea (Poepp. & Endl.) Wunderlin, 
Phytologia 38:219. 1978 
Anguriapachyphylla Donn. Sm. 

Dioecious canopy vine, ± glabrous except for sparse 
pubescence on stems, denser at nodes; stems stout; ten- 
drils simple. Leaves palmately trifoliolate, deeply cordate, 
thick, coriaceous; petioles 2.5-5 cm long; petiolules 1-2 
cm long; terminal leaflet irregularly broadly elliptic, 
acuminate, acute at base, 12-21 cm long, 8.5-13 cm 
wide; lateral leaflets asymmetrical, the outer margins 
irregular, 9-19 cm long, 6-10 cm wide. Flowers red to 
orange, unisexual; staminate flowers in long-pedunculate 
spikes; peduncles to 27 cm long; floral rachis 1-2 cm 
long; calyx tubular, ca 11 mm long, 3-4 mm wide, the 
lobes 5, short, recurved; corolla orange, extending less 
than 5 mm beyond calyx, the lobes 5, ± obovate, densely 
short-pubescent, the tube with a few long trichomes 
between stamens; anthers 2, sessile, dorsifixed, the con- 
nective somewhat produced; pistillate flowers solitary or 
few in leaf axils, otherwise like staminate flowers. Fruits 
similar to those of P. warscewiczii. Croat 8082, 16518. 

Rare, known only from the vicinity of Snyder-Molino 
Trail 200. Flowering season uncertain. Probably flowers 
to some extent all year. Single plants certainly flower for 
several months—the plant over Snyder-Molino Trail 
flowered from at least February to September 1970, but 
may not have flowered at all during 1971. 

Southern Mexico to Peru; at elevations between 170 
and 1,000 m. In Panama, known from tropical moist 
forest in the Canal Zone, Bocas del Toro, Los Santos, 
and Darien, from premontane wet forest in Colon and 
Panama, and from tropical wet forest in Veraguas and 
Panama. 

See Fig. 542. 

Psiguria warscewiczii (Hook.f.) Wunderlin, Phytologia 
38:219. 1978 

Anguria warscewiczii Hook.f. 

Dioecious vine, ± glabrous; stems slender, usually grow- 
ing over shrubs and trees in the understory; tendrils 
simple. Leaves palmately trifoliolate, thin; petioles 3-6 
cm long; terminal leaflet ± irregularly elliptic, acuminate, 
cuneate at base, 11-17 cm long, 5-8 cm wide; lateral 
leaflets asymmetrical bilobed to near middle, the lobes 
acuminate or rounded, 11-15 cm long, 5.5-10 cm wide. 
Flowers unisexual, to 2.5 cm long, the limb 1.5-2.5 cm 
wide; staminate flowers in axillary racemes; peduncles 
to 27 cm long; pedicels to ca 5 mm long at anthesis; 

KEY TO THE SPECIES OF PSIGURIA 

Leaves thick, coriaceous when dry; lateral leaflets often more than 15 cm long, usually only shal- 
lowly lobed  P. bignoniacea (Poepp. & Endl.) Wunderlin 

Leaves very thin, papyraceous when dry; lateral leaflets less than 15 cm long, usually lobed to near 
middle  P. warscewiczii (Hook.f.) Wunderlin 



y&. 

Fig. 541. Momordica charantia 

Fig. 542. Psiguria bignoniacea 

Fig. 544. Sicydium coriaceum 
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calyx tubular, to 2 cm long, slightly bulbous at base, 
light green, the lobes and warty spots on tube dark green, 
the lobes 5, short, blunt; petals 5, red-orange, rounded 
to obovate, 5-10 mm long, densely glandular-tomentose 
outside and near apex inside, the tube sparsely pubescent 
inside; anthers 2, sessile, dorsifixed, included, 11-12 mm 
long, adnate much of their length to corolla tube; pollen 
grains large, sticky; pistillate flowers solitary or few in 
axils; styles thick, to 8 mm long, the apex exserted, the 
2 lobes bifid, pale orange. Fruits oblong-ellipsoid, 5.5-7 
cm long, 1.8-2.5 cm wide, acute at base, beaked at apex, 
light green with dark green stripes, the flower often 
persisting; seeds many, stacked in each locule, flattened, 
irregularly narrow-ovate, light brown, ca 7 mm long. 
Croat 4571, 8499. 

Frequent in the forest. Flowers and fruits throughout 
the year, but especially during the rainy season. Plants 
may have both flowers and mature fruits at the same time. 

Trigona bees have been observed visiting the flowers. 
The species is pollinated by butterflies of the genus Heli- 
conius (Nymphalidae, Ithomiinae) (Ehrlich & Gilbert, 
1973). 

Southern Mexico south at least as far as Colombia, 
probably more widespread. In Panama, known from 
tropical moist forest in the Canal Zone (both slopes), 
Chiriqui, Veraguas, Los Santos, Panama, and Darien, 
from premontane wet forest in Veraguas and Panama, 
and from tropical wet forest in Colon and Panama. 

See Fig. 543. 

SICYDIUM Schlecht. 

Sicydium coriaceum Cogn. in A. DC, Monogr. Phan. 
3:906. 1881 

Slender dioecious vine; stems striate; tendrils branched 
once. Petioles 1-5 cm long, inconspicuously puberulent 
and glandular-puberulent, weakly viscid; blades ovate- 
cordate, acuminate at apex, 5.5-12 cm long, 3.4-9 cm 
wide, entire, scabridulous to nearly glabrous above except 
on veins, densely and inconspicuously puberulent and 
glandular below, both surfaces with small irregular cys- 
toliths visible when dried; palmate veins 5-7, the basal 
vein with a branch extending into the basal lobes. Pani- 
cles terminal or axillary, to 17 cm long; flowers 5-parted, 
unisexual, to 2 mm wide, greenish; branches and pedicels 
densely puberulent and glandular-puberulent; calyx 
crisp-villous, the lobes obtuse, to ca half as long as petals, 
ca 0.8 mm long, villous on outer surface, ciliate; pet- 
als narrowly triangular to ca 1.5 mm long, papillate- 
puberulent, erose; staminate flowers with the stamens 3, 
free, borne on a broad flattened disk, the filaments 3-4 
times as long as anthers, the anthers straight, 2 with 2 
locules, 1 with 1 locule, the pistillode apparently lacking; 
pistillate flowers with the calyx and corolla as in stami- 
nate flowers, the ovary 1-celled, narrowly ovoid, ca 2 mm 
long, glandular-pubescent, the ovule 1, pendulous, the 
styles 3. Fruits globose, ca 1 cm diam, indehiscent, fleshy, 
black; seed 1, globose, ca 7 mm diam, heavily ornamented 

with sharp projections of various lengths. Croat 9572, 
12931. 

Rare, growing into trees; seen fertile only once at about 
10 m in a tree. Seasonal behavior uncertain. Mature fruits 
seen in the middle of April. Peruvian collections have 
been seen with flowers in November and March and 
fruits in December. 

Standley (1933) reported S. tamnifolium (H.B.K.) 
Cogn. and correctly described that plant as having soft 
pubescence, but the only collections seen are of 5. cori- 
aceum, which is not soft-pubescent. 

Panama to Peru. In Panama, known only from tropical 
moist forest in the Canal Zone (BCI and near Madden 
Dam); doubtlessly more widespread. 

See Fig. 544. 

132. CAMPANULACEAE 

Suffrutescent herbs; sap milky. Leaves alternate, petio- 
late, simple, subentire to toothed, estipulate. Flowers 
solitary in the upper axils, pedicellate; pedicels bracteo- 
late; calyx lobes 5; hypanthium present; corolla tubular, 
5-lobed, zygomorphic, bilabiate; stamens 5, epipetalous; 
filaments connate; anthers 2-celled, connate, dehiscing 
longitudinally, introrse; ovary 1, inferior, the carpels 
and locules 2; placentas 2, axile; ovules numerous, ana- 
tropous; style 1; stigmas broadly bilobed. Fruits leathery 
berries. 

Only Centropogon occurs on BCI. It is easily distin- 
guished by its milky sap, bilabiate reddish flowers with 
a curved tube, and stamens and anthers fused into a tube. 

Some 60-70 genera and 2,000 species; in temperate and 
tropical areas. 

CENTROPOGON Presl 

Centropogon cornutus (L.) Druce, Bot. Exch. Club 
Soc. Brit. Isles 3:416. 1914 

Suffrutescent herb, 1-3 m tall, often somewhat scandent; 
sap milky; stems hollow, glabrous at base, with stiff 
spreading trichomes above. Petioles 0.5-2 cm long; blades 
mostly oblong to oblong-elliptic, acute or acuminate at 
apex, rounded or tapering onto petiole at base, 10-15 (25) 
cm long, 3-5 cm wide, subentire to denticulate or shal- 
lowly crenate-denticulate, glabrous above, glabrous to 
minutely scaberulous on veins below. Flowers solitary 
in upper axils, 6-8 cm long; pedicels erect, puberulent, 
(3.5)4.5-7(9.5) cm long, the bracteoles paired, ciliate, 
linear, 4-10(15) mm long, borne at or near base; hypan- 
thium glabrous to bristly-pubescent; calyx lobes 5, ± 
narrowly lanceolate, 8.5-20 mm long, denticulate, usually 
wide-spreading at maturity; corolla red or pink (the lobes 
often white or occasionally the corolla completely white), 
the tube 3.5-4.5 cm long, curved throughout its length, 
narrowest at base, gradually widening above, ± glabrous 
to sparsely short-pubescent outside, glabrous inside, the 
lobes 5, falcate, triangular, the 2 upper ones 7-9 mm 
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long, the 3 lower ones slightly shorter with stiff whitish 
trichomes along margin; filament tube 4.5-6 cm long, 
white or white and distally pink, sparsely to moderately 
pilose toward apex, the filaments basally distinct and 
united to corolla tube; anther tube 7.5-9.5 mm long, 
densely hirsute, the terminal pubescence of the 2 shorter 
anthers fused into a triangular, hardened scale about 3 
mm long; ovary truncate at apex. Berries depressed- 
globose, 10-17 mm diam, scarcely inflated, leathery; seeds 
disk-shaped with rounded edges, ca 0.6-1.8 mm diam, 
shallowly foveate-reticulate. Shattuck 424. 

Collected only once on the island, perhaps disappear- 
ing as a result of succession, since it is a plant of weedier 
areas. Specimens have been collected many times in ad- 
joining areas of tropical moist forest in the Canal Zone, 
but the species is probably more at home in regions of 
premontane wet forest. Flowers at least from October to 
February, but also in May and June, possibly all year. 

The flowers are well suited to pollination by hum- 
mingbirds. 

The berries are endozoochorous, possibly taken prin- 
cipally by birds. 

Mexico (Oaxaca), Panama, and throughout northern 
South America, especially in the lowlands, to Bolivia 
and southern Brazil; Lesser Antilles. In Panama, known 
from tropical moist forest in the Canal Zone (Atlantic 
slope), Bocas del Toro, Panama, and Darien and from 
premontane wet forest in Colon (Cerro Santa Rita) and 
Panama (Cerro Trinidad). 

133. COMPOSITAE 
(ASTERACEAE) 

Erect to decumbent herbs or vines, sometimes small trees 
or shrubs. Leaves cauline and alternate or opposite, or 
basal, sessile to petiolate; blades simple or pinnately or 
palmately lobed, entire or serrate; venation pinnate or 
occasionally palmate at base; stipules lacking. Heads 
solitary or in various arrays usually surrounded by spi- 
rally arranged bracts (phyllaries); flowers bisexual or 
unisexual (monoecious or dioecious), subtended by bracts 
(paleae or chaff); calyx presumably represented by the 

chaffy or setaceous pappus (these most fully developed 
in fruit) or lacking; corolla of disk flowers tubular and 
generally 5-lobed, sometimes split on one side, central on 
head when ray flowers present; corolla of ray flowers 
prominently extended into a ligule, usually peripheral 
on head when present, showy; stamens 5 (4 in Rolandra), 
attached to the corolla, syngenesious (± connate into a 
ring), rarely free; anthers 2-celled, introrse, dehiscing 
longitudinally; ovary inferior, unilocular, 2-carpellate; 
placentation basal; ovule solitary, anatropous; style 1, 
2-branched, usually antrorsely barbed, elongating after 
anthesis, thus pushing pollen from staminal tube; stigmas 
slender. Fruits achenes; seeds lacking endosperm. 

Members of the family are distinguished on BCI by 
the bracteate heads, often bearing flowers of two kinds: 
(1) ray flowers around the periphery, these usually showy 
and often sterile or staminate, rarely lacking; and (2) disk 
flowers central on the head, not showy, and usually bi- 
sexual or pistillate. 

The usually small, tubular flowers are probably pol- 
linated principally by butterflies, but they are visited by 
a number of other types of small insects, such as short- 
tongued bees (Percival, 1965). (See the discussion of 
Mikania micrantha.) Pollen grains are small and bees 
specializing on them have pollen baskets that are densely 
plumose (Proctor & Yeo, 1973). The style, which is usu- 
ally roughened or antrorsely barbed, usually pushes the 
sticky and heavily ornamented pollen out of the tube 
formed by the syngenesious anthers. This displays the 
pollen near the apex of the tube. 

Achenes are chiefly anemochorous and to a lesser 
extent epizoochorous; a few are endozoochorous. In 
wind-dispersed achenes the pappus not only acts as a 
plume to carry the achene in the air, but may also serve 
to dislodge the achene by its hygroscopic movements. 
This usually serves to ensure that the achene is presented 
to the wind during dry, usually windy weather, providing 
wider dispersal. The pappus provides the same buoyancy 
in water as it does in air. Ridley (1930) reported that most 
Compositae seeds float. 

In the case of epizoochorous fruits, the pappus is usu- 
ally modified with prominent recurved awns, which 
attach themselves to passing animals. Most species of 

KEY  TO   THE   TAXA   OF  COMPOSITAE 

• Leaves alternate or all basal: 
Leaves basal    Chaptalia nutans (L.) Polak. 
Leaves borne on stem, not all basal: 

Ray flowers conspicuous; heads bisexual; flowers white; plants often 3 m tall, the leaves usu- 
ally deeply lobed, narrowed at base and decurrent onto stem    Verbesina gigantea Jacq. 

Ray flowers lacking or inconspicuous; heads discoid: 
• Individual heads clustered into distinct glomerules or compounded: 

Leaves white-tomentose below (the trichomes in a dense, appressed, cottony mass), not 
decreasing markedly in size toward apex of plant; pappus of short scales: 

Corolla white; outer heads not enveloped in the base of leaflike bracts; phyllaries 
mostly 2, coriaceous, the outermost with a straight, spinelike tip    
 Rolandra fruticosa (L.) O. Kuntze 

Corolla violet; outer heads enveloped in the base of leaflike bracts, these with a spine- 
like tip turned outward; phyllaries ca 6, membranaceous, not armed at apex  
 Spiracantha cornifolia H.B.K. 
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Leaves not white-tomentose below, the lowermost largest, markedly decreasing in size 
toward apex of plant; pappus bristles long and straight or folded: 

Compounded heads globose or hemispheroid, subtended by ovoid bracts; leaves 
densely soft-pubescent below Elephantopus mollis H.B.K. 

Clusters of heads ± cylindroid or ellipsoid; leaves sparsely pubescent below, the sur- 
face punctate Pseudoelephantopus spicatus (Aubl.) C. F. Baker 

• Individual heads free, not clustered into distinct glomerules or compounded: 
Plants weak herbs, usually less than 1 m tall; flowers purplish or greenish; phyllaries in 1 

long series (plus a shorter set in Erechtites), thin and linear; plants often more than 
1 cm high; leaves often deeply lobed along their lateral margins: 

Flowers purplish; phyllaries in 1 series; achenes 5-angled; plants abundant  
 Emilia sonchifolia (L.) DC. 

Flowers greenish-yellow; phyllaries in 2 series; achenes 10-angled; plants rare or 
possibly absent Erechtites hieracifolia (L.) Raf. var. cacalioides (Spreng.) Griseb. 

Plants shrubs or herbs, usually more than 1 m tall (except Conyza apurensis, Pluchea 
odorata, and Vemonia cinerea); flower color various; phyllaries in several series, less 
than 7 mm long; leaves usually entire to toothed but never deeply lobed along their 
lateral margins (Neurolaena lobata sometimes with a pair of lobes near base): 

Plants usually less than 1.5 m tall; leaf blades obovate or oblanceolate to spatulate: 
Flowers white to yellow; heads with both disk and ray flowers; leaf blades ± 

sparsely pubescent on both surfaces Conyza 
Flowers violet to pink or purple; heads with or without ray flowers: 

Ray flowers present; leaf blades ± granular-puberulent ... Pluchea odorata (L.) Cass. 
Ray flowers absent; leaf blades densely pubescent below with ± matted trichomes 
 Vernonia cinerea (L.) Less. 

Plants usually more than 1.5 m tall; leaf blades usually not obovate: 
Flowers yellow; plants large erect herbs, usually 1.5-2.5 m tall; leaf blades markedly 

serrate, often lobed to near base Neurolaena lobata (L.) R. Br. 
Flowers white or pinkish to lavender; plants erect or arching shrubs; leaf blades ± 

entire (not markedly serrate or lobed): 
Leaf blades entire, 3-veined; stems and branches prominently ribbed throughout; 

plants dioecious Baccharis trinervis Pers. 
Leaf blades pinnately veined, often serrate or denticulate; stems not con- 

spicuously ribbed; plants bisexual    Vernonia 
Leaves opposite (the uppermost sometimes alternate): 
• Pappus of numerous bristles or plumose bristle-like scales: 

Heads with both ray and disk flowers; plants small white-flowered herbs; pappus of plumose 
bristle-like scales: 

Ray flowers conspicuous; paleae present; pappus of plumose bristles; plants herbaceous . . . 
   Tridax procumbens L. 

Ray flowers inconspicuous; paleae lacking; pappus lacking; plants shrubs  Clibadium 
Heads with only disk flowers (including Clibadium, with inconspicuous ray flowers): 

Plants vines; phyllaries 4; heads of 4 flowers Mikania 
Plants erect or arching shrubs or herbs; phyllaries more than 5; heads of many flowers: 

Leaf blades broadest at about the middle: 
Leaves petiolate, the blades not decurrent onto petiole and not extending onto stem 
  Koanophyllon wetmorei (B. L. Robinson) King & H. Robinson 

Leaves sessile, amplexicaul (the leaf tissue extending onto stem)    
 Ayapana elata (Steetz) King & H. Robinson 

Leaf blades broadest below the middle: 
Plants small annuals, seldom more than 1 m tall; heads ca 4 mm high (to 6 mm in F. 

sinclairii)   Fleischmannia 
Plants much larger, stout herbs or shrubs; heads usually more than 6 mm high: 

Leaves glabrous or sparsely pubescent on lower surface, entire or with a few, widely 
spaced teeth; plants slender arching shrubs: 

Heads cylindrical, usually less than 4 mm wide; flowers lavender to white; lower 
blade surface with round, yellow, raised, glandular dots  
 Chromolaena odorata (L.) King & H. Robinson 

Heads discoid, usually 6 mm or more wide; flowers usually violet; lower blade 
with glandular dots lacking or at least not yellow, globular, and raised    
 Heterocondylus vitalbis (DC.) King & H. Robinson 

Leaves usually densely pubescent on lower surface, regularly and closely dentate or 
serrate; plants herbaceous: 

Flowers greenish-yellow; blades usually not cordate at base, the margins dentate 
with mucronate teeth  Schistocarpha oppositifolia (O. Kuntze) Rydb. 

Flowers greenish-white; blades cordate at base, the margins crenate    
 Hebeclinium macrophyllum (L.) DC. 
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Pappus not as above: 
Plants ± woody shrubs (sometimes scandent): 

Flowers white; pappus lacking Clibadium surinamense L. 
Flowers yellow or orange; pappus various: 

Pappus lacking; fruits globose, ± fleshy at maturity; phyllaries acute at apex; ray flowers 
present; heads with paleae; plants often scandent Wulffia baccata (L.f.) O. Kuntze 

Pappus of scarious linear scales; fruits narrowly turbinate, not fleshy; phyllaries blunt to 
rounded at apex; ray flowers lacking; heads lacking paleae; plants erect  
 Calea prunifolia H.B.K. 

Plants herbaceous, sometimes large: 
Leaves pinnately lobed, the lobes several; flowers white; herbs often more than 3 m tall 
   Verbesina gigantea Jacq. 

Leaves not pinnately lobed: 
Disk flowers white (sometimes pale yellow): 

Plants nearly glabrous; pappus of 2 or 3 bristles or lacking; ray flowers lacking or few 
  Spilanthes alba L'Her. 

Plants asperous (rough to touch), conspicuously pubescent: 
Leaves oblong-lanceolate to linear, less than 2.5 cm wide; heads with minute ray 

flowers; anthers whitish   Eclipta alba (L.) Hassk. 
Leaves mostly ovate, often with hastate lobes, more than 3 cm wide; heads lacking 

ray flowers; anthers black Melanthera aspera (Jacq.) Small 
Disk flowers yellow: 

Heads chiefly axillary, sessile or short-pedunculate: 
Plants usually erect; heads very congested in axils, usually sessile; ray flowers pres- 

ent; achenes of 2 types, ± flattened, with spines around the entire margin or 
with 2 spines at apex Synedrella nodiflora (L.) Gaertn. 

Plants often decumbent, weak-stemmed; heads loose, often somewhat pedunculate; 
ray flowers absent; achenes ±  turbinate, muricate, several-sided; pappus a 
small crown   Eleutheranthera ruderalis (Sw.) Schultz-Bip. 

Heads mostly terminal or at least appearing so, the peduncles 1-10 cm long: 
Petioles obscure, the blades decurrent along petiole and ± ensheathing stem; plants 

often decumbent or at least rooting at lower nodes; heads usually to 2.5 cm 
wide (including ray flowers); inner phyllaries not enveloping achenes  
 Wedelia trilobata (L.) Hitchc. 

Petioles obvious, slender; plants erect, not reclining and rooting at nodes; heads less 
than 2 cm wide: 

Achenes enclosed in subtending phyllaries; pappus lacking; involucre biseriate; 
blades gradually attenuate at base; plants usually less than 1 m tall  
 Melampodium divaricatum (L. C. Rich.) DC. 

Achenes not enclosed in subtending phyllaries; pappus a crownlike cup; involucre 
not biseriate; blades truncate to abruptly attenuate at base; plants commonly 
more than 1 m tall Baltimora recta L. 

this nature occur in weedy situations, which are not so 
common on BCI. Several species occurring there, how- 
ever, are probably epizoochorous: Elephantopus mollis, 
Pseudoelephantopus spicatus, Spiracantha comifolia, and 
Synedrella nodiflora. Elephantopus and Pseudoelephanto- 
pus have a modified pappus capable of becoming en- 
tangled in hair. Synedrella nodiflora has the pappus or 
the entire lateral margin of the achene modified with 
bumpy projections for epizoochorous dispersal. The 
diaspore of Spiracantha comifolia is probably a glomerule 
of several one-flowered heads, which acts like a sandbur 
rather than individual heads. The inflorescence of Rolan- 
drafruticosa breaks up at maturity into small, one-seeded 
heads. These are dispersed perhaps in part by wind or 
birds (by endozoochory), but may also be epizoochorous 
by the action of their awnlike bracts. Similarly, the 
achenes of Melanthera aspera may be dispersed by their 

sharp scalelike chaff. Eclipta alba lacks a pappus, but the 
achene itself is viscid and becomes sticky upon wetting 
(Ridley, 1930). Wulffia baccata is endozoochorous and 
probably bird dispersed. 

Approximately 950 genera and 20,000 species; cos- 
mopolitan. 

AYAPANA Spach 

Ayapana elata (Steetz) King & H. Robinson, Phytolo- 
gia 27:235. 1973 
Eupatorium datum Steetz 

Herb, 1-2 m tall, branched many times, sparsely short- 
pubescent. Leaves mostly opposite, sessile, amplexicaul; 
blades narrowly lanceolate to oblanceolate, acuminate, 
narrowed to base and sometimes auricled and clasping 



stem at base, 8-25 cm long, 1-5 cm wide, with yellowish, 
globular, viscid glands on lower surface. Panicles large, 
terminal, open, corymbose; heads ca 5 mm long, short- 
pedunculate, bearing many flowers; phyllaries 2-6 mm 
long, in 2 or 3 series; ray flowers lacking; disk flowers 
bisexual, white or greenish, the anthers syngenesious, 
the style shortly exserted. Achenes oblong, ca 1.7 mm 
long, 4- or 5-angled, sparsely hirtellous on angles; pappus 
of many, long, whitish bristles. Croat 9554. 

Occasional along the shore. Flowers and fruits in the 
dry season (February to April). 

Costa Rica, Panama, and Peru. In Panama, known from 
tropical moist forest in the Canal Zone, Bocas del Toro, 
Chiriqui, and Panama and from premontane wet forest 
in Code and Panama. 

See Fig. 545. 

BACCHARIS L. 

Baccharis trinervis Pers., Synops. PL 2:423. 1807 
Santa Maria 

Dioecious, slender, arching shrub, to 3 (4) m tall; branches 
usually scandent; stems closely ribbed, sparsely pubes- 
cent. Leaves alternate; petioles short, canaliculate; blades 
lanceolate-oblong, acuminate, acute to obtuse at base 
and decurrent onto petiole, 3-10 cm long, 1.5-3.5 cm 
wide, usually almost glabrous; veins at base 3. Inflores- 
cences terminal or axillary, of compact rounded corymbs 
at ends of branches; heads 5-7 mm long, discoid, bearing 
many flowers; phyllaries in several series, ovate to oblong, 
the apex scarious and ciliate; receptacle convex, conical, 
1-2 mm wide, muricate; ray flowers lacking; disk flowers 
unisexual, greenish-white, with faint fragrance, the paleae 
2-4 mm long, deciduous; staminate flowers with the 
corolla thick, tubular, ca 3.5 mm long, equaling or ex- 
ceeding pappus, deeply 5-lobed, refiexed at anthesis, 
the stamens syngenesious, white, becoming slightly ex- 
serted, the style stout, the ovary reduced, sterile; pistil- 
late flowers with the corolla very slender, ca two-thirds 
to three-fourths as long as paleae, the lobes reduced to 
glandular trichomes, the style slender, bifurcate near 
apex, almost equaling pappus. Achenes slender, sparsely 
to densely pubescent; pappus of many whitish bristles. 
Croat 7221. 

Frequent at the edges of clearings and along the shore. 
Flowers and fruits throughout the year. 

The flowers are visited by the bees Trigona cupira 
and T. tataira. 

Southern Mexico south to Argentina (but not east to 
Venezuela). In Panama, widespread and ecologically 
variable; known from tropical moist forest in the Canal 
Zone, Colon, Veraguas, Los Santos, Herrera, and Darien, 
from premontane dry forest in Code, from tropical dry 
forest in Los Santos, Herrera, Code, and Panama, from 
premontane moist forest in the Canal Zone and Panama, 
from premontane wet forest in Colon, Chiriqui, Code, 
and Panama, and from tropical wet forest in Code and 
Panama. 
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BALTIMORA L 

Baltimora recta L., Mant. PL Altera 228. 1771 

Polygamous herb, to 3 m tall, ± strigose on all parts. 
Leaves opposite; petioles 8-70 mm long; blades ± ovate, 
acuminate, truncate to abruptly attenuate at base, 2.5-15 
cm long, 1.5-12 cm wide. Inflorescences terminal racemes 
or more often large panicles; peduncles 8-33 mm long; 
heads 7-22 mm diam, 5-8 mm long; phyllaries 3-6, 
3.5-6 mm long, ciliate at apex; paleae 3.5-4.2 mm long; 
ray flowers yellow, 3-8, pistillate, fertile, the ligule 4-6 
mm long, the pappus a small crown; disk flowers 16 or 
more, bisexual, partly fertile, yellow, ca 2.5 mm long, 
the anthers with the appendage truncate. Achenes 2.4-3.2 
mm long, truncate and puberulent at apex; pappus a 
crownlike cup. Kenoyer 593. 

Collected once on Orchid Island; not seen in recent 
years, but very weedy and likely to occur sporadically 
in clearings and along the shore. Flowers and fruits 
throughout the year, especially at the beginning of the 
dry season (December to January). 

Mexico to Panama. In Panama, ecologically variable; 
known from tropical moist forest in the Canal Zone, 
Chiriqui, Veraguas, Herrera, Panama, and Darien, from 
tropical dry forest in Herrera and Code, from premon- 
tane moist forest in the Canal Zone, from premontane 
wet forest in Veraguas, and from tropical wet forest in 
Colon. 

CALEA L. 

Calea prunifolia H.B.K., Nov. Gen. & Sp. 4:294, t. 
406. 1820 
Escobilla 

Shrub, to 2.5(5) m tall. Leaves opposite; petioles scab- 
rous, to 1.5 cm long; blades ovate, acute at apex, obtuse 
to truncate at base and decurrent onto petiole, 4-8 (10) cm 
long, 2.5-5 (6.8) cm wide, rugose, scabrous especially 
on veins, asperous on both surfaces. Inflorescences axil- 
lary or terminal, corymbiform or umbellate; heads dis- 
coid, (3)8-10 mm long; phyllaries in several series, blunt 
to rounded at apex, often concave submarginally, the mar- 
gins scarious, the outer series ovate-oblong to rounded, 
the innermost oblong, glabrous or scattered-hirtellous, 
4.8-6.6 mm long; ray flowers lacking; disk corollas yel- 
low, to 6.5 mm long, 5-lobed, the anthers syngenesious, 
becoming exserted and often directed to one side of 
flower, the pollen bright yellow, the style exserted, 
2-forked, its branches inconspicuously papillate outside. 
Achenes narrowly turbinate, subterete to angular, black, 
pubescent, 1.3-3 mm long, with a distinct carpopodium 
0.5 mm long; pappus shorter than corolla, paleaceous; 
scales narrow, uniseriate. Croat 12278. 

Occasional, on the shore of Orchid Island and on the 
shore near Front # 8 Lighthouse. Flowers throughout the 
rainy season and in the early dry season, from June to 
February. The fruits may be present until June. 



Fig. 545. Ayapana elata 

Fig. 546. Chromolaena odorata 



Costa Rica to Colombia. In Panama, ecologically 
variable, but known principally from tropical moist 
forest in the Canal Zone, Bocas del Toro, Colon, San 
Bias, Panama, and Darien; known also from tropical 
dry forest in Panama, from premontane moist forest in 
the Canal Zone, from premontane wet forest in the Canal 
Zone, Panama, and Darien, and from tropical wet forest 
in Colon (Portobelo) and Veraguas. 

CHAPTALIA Vent. 

Chaptalia nutans (L.) Polak., Linnaea 41:582. 1877 

Polygamous erect herb, to 80 cm tall; lower leaf blades 
and the usually solitary scape densely white-arachnoid- 
pubescent. Leaves 3-6, all basal; petioles clasping; blades 
± lyrate-lobed, much narrowed basally, decurrent onto 
petiole, 5-10(34) cm long, 1.5-3(10) cm wide, the upper 
surface glabrous. Scape usually nodding at apex, to 60 cm 
high, bearing a single head 2.5-3 cm long; ray flowers 
inconspicuous, pistillate, very slender, red-purple, well 
exceeding the pappus, the styles ± equaling the pappus; 
disk flowers bisexual, white, the tube slender, equaling 
pappus, the anthers syngenesious, not protruding from 
the tube, the style only slightly emergent from anthers, 
the stigmas very short. Achenes turbinate, the seminifer- 
ous part less than 4 mm long, tapered above into a slender 
projection; pappus of many bristles, 12-15 mm long, 
those of the disk flowers longer than those of the ray 
flowers. Croat 9205. 

Common in the Laboratory Clearing; seldom seen else- 
where. Flowers and fruits throughout the year. 

Southern United States to Argentina; West Indies. 
In Panama, ecologically variable; known most commonly 
from tropical moist forest all along the Atlantic slope 
and in Chiriqui, Los Santos, Herrera, Panama, and 
Darien; known also from tropical dry and premontane 
moist forests in the Canal Zone, from premontane wet 
forest in Chiriqui, Los Santos, Code, and Panama, and 
from tropical wet forest in Chiriqui and Panama. 

CHROMOLAENA DC. 

Chromolaena odorata (L.) King & H. Robinson, 
Phytologia 20:204. 1970 
Eupatorium odoratum L. 
Christmas bush, Hierba de chiva, Paleca 

Slender arching shrub, to 2.5 (3) m tall; branches decus- 
sate; stems nearly glabrous to villous, sometimes reddish- 
brown. Leaves opposite, petiolate; blades ± rhombic- 
ovate, acuminate, rounded to cuneate at base, 4-8(10) cm 
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long, 2-5.5 cm wide, almost glabrous above, sparsely 
pubescent below with viscid globular glands (especially 
conspicuous on dry specimens), the margins coarsely 
toothed. Inflorescences corymbs, terminating the upper 
branches, bearing many flowers; heads cylindrical, 7-9 
mm long, usually less than 4 mm wide; phyllaries in 
several series, to 7 mm long and 3.5 mm wide, 3-veined, 
rounded or acute; ray flowers lacking; disk flowers bisex- 
ual, lavender to white, fragrant, the corolla ca 5 mm long, 
only slightly exceeding the pappus, the lobes papillate- 
puberulent inside, the filaments fused to basal half of 
corolla tube, the anthers syngenesious, the style lavender, 
long-exserted after anthesis, bifurcate much of its length, 
the distal end papillate. Achenes oblong, 5-ribbed and 
angular, 4-5 mm long, slightly strigose on ribs; pappus 
of long white bristles. Croat 7789. 

Abundant in clearings. Flowers and fruits throughout 
the dry season, especially from December to February. 
The fruits may persist until July. 

Distinguished by the long-exserted style and long 
cylindrical heads. The styles perhaps serve the same 
attracting function as ray flowers, which the flowers lack. 
Some plants investigated appeared to have no pollen in 
the anthers even while in bud. 

Florida and Texas to Paraguay; West Indies; West 
Africa; Malaya. In Panama, widespread and ecologically 
variable; known from tropical moist forest in the Canal 
Zone, Bocas del Toro, San Bias, Chiriqui, Veraguas, 
Herrera, Panama, and Darien, from tropical dry forest in 
Los Santos, Herrera, Code, and Panama, from premon- 
tane moist forest in the Canal Zone, Code, and Panama, 
from premontane wet forest in Bocas del Toro, Colon, 
Chiriqui, Veraguas, Code, and Panama, and from tropi- 
cal wet forest in Colon and Panama. 

See Fig. 546. 

CLIBADIUM L. 

Clibadium asperum (Aubl.) DC, Prodr. 5:506. 1836 

Shrub, 1.5-3 m tall; stems densely strigillose. Leaves 
opposite (or sometimes alternate at branch nodes), asper- 
ous; petioles 1.5-7 cm long, strigillose; blades ovate to 
lanceolate-elliptic, acuminate at apex, attenuate at base, 
6-22(28) cm long, 3-10 cm wide, moderately strigillose 
on both surfaces, denser on the veins, the margins serrate. 
Inflorescences corymbose panicles; peduncles 1-2 mm 
long; heads 4-5 mm long; phyllaries 7-10, ovate to obo- 
vate, 3-4 mm long, 2-3 mm wide; paleae lacking; ray 
flowers 5-9, the corollas 3-lobed, 1.5-2.2 mm long; disk 
flowers 9-22, the corollas 2.5 mm long, pubescent out- 
side, the anthers 1.3 mm long, villous at least near apex. 

KEY  TO  THE  SPECIES  OF  CLIBADIUM 

Lower surface of leaves with conspicuous reticulate veins, hispid    C. surinamense L. 
Lower surface of leaves not with conspicuous reticulate veins, glabrate to strigose  
   C. asperum (Aubl.) DC. 
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Achenes 1.7-2 mm long, ca 1.5 mm diam, puberulent at 
apex; pappus lacking. Croat 12283. 

Apparently rare; collected many years ago by Bailey 
and found recently on the west side of Orchid Island. 
Flowers and fruits prinicpally from May to September, 
occasionally during the rest of the year. 

Panama to northern South America. In Panama, known 
from tropical moist forest in the Canal Zone, San Bias, 
Chiriqui, Panama, and Darien, from premontane wet 
forest in Colon, Chiriqui, and Panama, and from tropical 
wet forest in Colon and Panama. 

Clibadium surinamense L., Mant. PL Altera 294. 1771 
Mastranzo de monte 

Functionally monoecious shrub, 1-2.5 (6) m tall, densely 
hispidulous to scabrous, the trichomes coarse and erect; 
stems often mottled with purple. Leaves opposite, asper- 
ous; petioles 5-20 mm long; blades ovate-oblong, acute at 
apex, obtuse to rounded at base, 5-17 cm long, 2.5-8(10) 
cm wide, scabrous above, ± pilose below, crenate- 
serrulate; reticulate veins prominently raised. Inflores- 
cences terminal corymbs; heads often secund, sessile, 
4-7 mm long; phyllaries 8 or 9, obovate, 3-5 mm long, 
2-4.8 mm wide, acute or acuminate, closely imbricate, 
ciliate; flowers white; ray flowers 3-5, functionally pistil- 
late, lacking stamens, the corolla 3- or 4-lobed, 2-2.7 mm 
long, the style divided nearly to base, exserted at anthesis 
while the head appears immature and the disk flowers are 
still closed; disk flowers 11-14, functionally staminate, 
the corolla 2.5-3.3 mm long, broadened above, densely 
pubescent especially on lobes, the anthers syngenesious, 
the ovary sterile, the style simple, protruding from corolla 
with anthers. Achenes thick, rounded-obovoid, 2-edged, 
glabrous except for densely villous apex, black, to 3 mm 
long; pappus lacking. Croat 6238, 12584. 

Occasional, on the shore, particularly on the northern 
edge of the island. Flowers and fruits principally in 
the rainy season (May to December), but occasionally 
throughout the rest of the year. 

Easily distinguished by the seemingly rayless white 
heads and by the black phyllaries at maturity. 

Stuessy (1975) reported Croat 12718 as a collection 
that intergrades with C. asperum and suggested that the 
two taxa may hybridize. 

Though the style of the pistillate flower may still be 
present when staminate flowers open, the pistillate flowers 
usually have been pollinated and the achene has begun to 
enlarge. The plants are visited by a variety of insects, 
including butterflies, small bees, and wasps. 

Achenes lack a pappus for dispersal, but the phyllaries 

become black at maturity. Birds may remove the entire, 
few-seeded head. 

Costa Rica south to Peru, Bolivia, and Brazil; West 
Indies. In Panama, ecologically variable; known from 
tropical moist forest in the Canal Zone, Colon, Chiriqui, 
Veraguas, Herrera, Code, Panama, and Darien, from 
tropical dry forest in Code and Herrera, from premon- 
tane moist forest in the Canal Zone and Panama, and 
from premontane wet forest in Chiriqui, Veraguas, Code, 
and Panama. 

CONYZA Less. 

Conyza apurensis Kunth in H.B.K., Nov. Gen. & Sp. 
4:73. 1820 
Erigeron spathulatum Vahl 
Horseweed 

Polygamous weak herb, to 1 m tall (smaller in upland 
areas); most parts sparsely short-pilose, especially at base 
of stem; stems often branching, weakly ribbed below each 
leaf. Leaves alternate; petioles slender and narrowly 
winged on lower leaves, reduced near apex of plant; 
blades spatulate, rounded at apex, cuneate toward the 
base, sparingly to densely pilose on both surfaces, strigose 
on veins below, thin, crenate in apical half, otherwise 
entire, ciliate, the lower leaves to 12 cm long, and 5 cm 
wide, becoming gradually smaller toward apex of plant, 
the upper leaves to 5 cm long and 1 cm wide. Panicles 
terminal, open, bearing many flowers, with leafy bracts; 
peduncles slender, 5-25 mm long; heads ± convex, to 
4 mm across; phyllaries linear, imbricate, mostly subequal 
but with a few forming another series, 3-4 mm long, 
sharply acute or acuminate, sparsely pilose with long 
weak trichomes, the margins scarious; ray flowers white, 
pistillate, many, in about 2 series, filiform, ca 2 mm long, 
inconspicuous, barely exceeding the pappus, the style 
long-exserted; disk flowers white, bisexual, ca 3 mm long, 
shallowly 5-lobed, the anthers ca 0.5 mm long, with 
narrow deltoid appendages at apex, obtuse, the style 
branches flattened. Achenes compressed, the margins 
± thickened by 2 prominent veins, moderately pubescent; 
pappus of fine strigillose bristles in 1 series, about as 
long as disk flowers. Croat 8676. 

Rare; collected at the Laboratory Clearing. Flowers 
and fruits principally in the early rainy season (April 
to July). 

Large, lowland specimens of C. apurensis may be 
confused with C. bonariensis. However, the larger recep- 
tacle of C. apurensis distinguishes it. 

Native to Asia; wide-ranging through tropical America. 

KEY  TO   THE   SPECIES   OF   CONYZA 

Receptacle to 4 mm across; phyllaries 3-4 mm long; leaves crenate in upper half . 
C. apurensis Kunth 

Receptacle 2-2.5 mm across; phyllaries 4-6 mm long; leaves entire to sparingly toothed  
 C. bonariensis (L.) Cronq. 
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In Panama, known from tropical moist forest in the Canal 
Zone, Chiriqui, Los Santos, and Panama, from premon- 
tane moist forest in Panama, from premontane wet forest 
in Chiriqui, Code, and Panama, and from tropical wet 
forest in Darien. 

Conyza bonariensis (L.) Cronq., Bull. Torrey Bot. 
Club 70:632. 1943 
Erigeron bonariensis L. 
Tabaquillo 

Coarse erect herb, to 1.5 m tall, sparingly branched; most 
parts sparsely short-pilose; stems striate, green. Leaves 
alternate, sessile or sometimes with a petiole-like region; 
blades oblanceolate, rounded to acute, cuneate at base, 
6-9 (12) cm long, 1-3 cm wide, largest at base of plant, 
strigose to glabrate on midrib below, thin, entire to spar- 
ingly toothed, ciliate. Panicles terminal, open, bearing 
many flowers, with leafy bracts; peduncles slender, 5-35 
mm long; phyllaries imbricate in ca 2 series, 4-6 mm 
long, sharply acute or acuminate, sparsely pilose with 
long weak trichomes, the margins scarious; heads flat or 
± convex, 2—2.5 mm diam; ray flowers pistillate, very 
numerous, white, capillary, inconspicuous, 3-4.5 mm 
long; disk flowers bisexual, few, yellow, 2-3 mm long, 
clearly differentiated about halfway up into a slender, 
cylindrical limb, shallowly and acutely 5-lobed, the 
anthers ca 0.8 mm long, narrowly appendaged above, 
basally auriculate, the style branches broadly flattened, 
with deltoid appendages. Achenes compressed, ca 1 mm 
long, pubescent especially toward base, the margins 
± thickened by 2 prominent veins; pappus of fine, strigil- 
lose bristles in 1 series, ca 1.5 mm long. Bailey 363 (BH). 

Collected once by Bailey near the laboratory. Appar- 
ently flowers and fruits principally in the early rainy 
season (April to September). 

Confused with large plants of C. apurensis, which have 
a receptacle to 4 mm diam. 

Nearly cosmopolitan in distribution; Cuatrecasas 
indicated that it may be native to Argentina (1969). In 
Panama, widespread and ecologically variable; known 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, Chiriqui, Los Santos, Panama, and Darien, from 
premontane moist forest in the Canal Zone and Panama, 
from premontane wet forest in Chiriqui and Panama, 
from premontane rain forest in Code (Cerro Pilon), 
from lower montane wet forest in Chiriqui, and from 
lower montane rain forest in Chiriqui (Cerro Horqueta). 

ECLIPTA L. 

Eclipta alba (L.) Hassk., PI. Jav. Rar. 528. 1848 
E. prostrata (L.) L. 

Polygamous herb, usually more than 75 cm tall but rarely 
to 1 m, often epiphytic; stems somewhat succulent, 
usually weak; all parts except flowers appressed-pubescent 
with stiff white trichomes. Leaves opposite, sessile; blades 
lanceolate, acute, tapering to base, 5-10(16) cm long, 
1-2.6 cm wide, subentire to serrulate. Heads 1 to several, 

axillary, campanulate and ca 5 mm wide in flower, be- 
coming green, cushion-shaped, and to 1 cm wide in fruit; 
peduncles 1-4.5 cm long, slender; flowers interspersed 
with paleae, the paleae slender, ± equaling flowers, 
bristled near apex; ray flowers pistillate, white, ca 1.5 mm 
long; disk flowers bisexual, ca 1 mm long, ± campanu- 
late, 4-lobed, pale yellow to whitish, the stamens syn- 
genesious, the filaments free below, the anthers dark, 
included, the style branches short, slightly exserted. 
Achenes 2-4-sided, ca 2.5 mm long, white becoming 
brown, muricate; pappus reduced to an irregular crown. 
Croat 9562. 

Occasional, along the shore, often epiphytic on debris 
or on tree stumps in the lake. Flowers and fruits through- 
out the year. 

Widespread in the tropics and subtropics. In Panama, 
known from tropical moist forest all along the Atlantic 
slope and in the Canal Zone, Chiriqui, Los Santos, 
Panama, and Darien, from tropical dry forest in Code, 
from premontane moist forest in the Canal Zone and 
Panama, from premontane wet forest in Chiriqui, Code, 
and Panama, and from tropical wet forest in Colon. 

ELEPHANTOPUS L. 

Elephantopus mollis H.B.K., Nov. Gen. & Sp. 4:26. 
1820 

Bushy perennial herb, mostly 30-150 cm tall; branches 
few. Leaves alternate, chiefly cauline but near base of 
stem; petioles obscure, ciliolate, clasping at base; blades 
oblong to obovate or oblanceolate, ± acute at apex, 
gradually tapered to decurrent base, to 25 cm long and 
8 cm wide at base, resin-dotted, sparsely appressed- 
pubescent above, densely soft-puberulent below, crenate. 
Inflorescence a solitary, terminal, corymbose panicle, 
branched many times; glomerules ca 1 cm long, 1-2 cm 
wide, with ca 40 heads, compounded at the ends of 
branches and subtended by ovate bracts; heads discoid, 
slender, ca 1 cm long, 4-flowered; phyllaries 8, in 2 series; 
ray flowers lacking; disk flowers bisexual, the corolla 
4-5 mm long, white, 5-lobed, the anthers syngenesious, 
the style weakly barbed outside, emerging from the tube 
with anthers but elongating beyond them, the short styles 
recurving. Achenes narrowly turbinate, 2-3 mm long, 
10-ribbed, resin-dotted and strigillose; pappus of 5 barbed 
bristles. Croat 13155. 

Uncommon, in clearings. Flowers and fruits prin- 
cipally throughout the dry season (January to April). 

Throughout the tropics and subtropics of the world. 
In Panama, very ecologically variable; known from most 
life zones and all provinces. 

ELEUTHERANTHERA Poit. ex Bosc. 

Eleutheranthera ruderalis (Sw.) Schultz-Bip., Bot. 
Zeitung (Berlin) 24:165. 1866 

Small herb, to 50 cm tall, frequently creeping; stems 
4-6-angulate, short-pilose with white trichomes. Leaves 



846 DICOTYLEDONEAE 

opposite; petioles to 1 cm long; blades ovate, acute at apex, 
abruptly attenuate at base, 2-4 (6) cm long, 1-2.5 (3.5) cm 
wide, covered with minute, viscid, globular glands, 
serrate. Inflorescences terminal aggregates of 2-5 heads; 
heads discoid, ca 1 cm wide, usually solitary or few in 
axils, short-pedunculate to nearly sessile; phyllaries 
leaflike, equaling florets, frequently 5 large and 1 smaller; 
paleae equaling or exceeding corolla; ray flowers usually 
absent (if present, small and sterile); disk flowers yellow, 
mostly bisexual, ca 2 mm long, broadened above the 
narrow base, the lobes short, ovate, acute, bearing fleshy 
short trichomes inside, the filaments apparently at first 
syngenesious, becoming recurved and free, included, the 
style branches minutely bristled, slightly exserted and 
strongly recurved. Achenes turbinate, to 2.3(3) mm long, 
usually 4-sided, coarsely muricate and minutely pubes- 
cent; pappus cuplike, pubescent, brown. Croat 7057. 

Seasonally abundant in clearings. Flowers and fruits 
primarily from June to December. 

Texas south to Peru, Bolivia, and Brazil; West Indies. 
In Panama, known from tropical moist forest in the Canal 
Zone, Bocas del Toro, San Bias, Chiriqui, Herrera, 
Panama, and Darien, from tropical dry forest in Code 
and Panama, from premontane moist forest in the Canal 
Zone and Panama, and from premontane wet forest in 
Chiriqui, Code, and Panama. 

See Fig. 547. 

EMILIA Cass. 

Emilia sonchifolia (L.) DC, Prodr. 6:302. 1837 
Tassel flower 

Erect, weak-stemmed herb, 10-50 cm tall, glabrous or 
sparsely pubescent. Leaves alternate, to ca 12 cm long, 
the lower ones spatulate to lyrate-lobed, the upper ones 
narrowly triangular, sessile, and with the base sagittate- 
clasping. Panicles irregular, sparsely branched, terminal, 
slender-pedunculate, ca 1 cm long; heads few; phyllaries 
uniseriate, thin, somewhat shorter than the flowers; ray 
flowers usually lacking; disk flowers bisexual, the corolla 
tubular, 8-12 mm long, purplish, the stamens syngene- 
sious, apparently remaining within corolla tube, the style 
very minutely papillate outside (apparently not emerging 
from anthers). Achenes brown, 5-angled, the angles 
minutely strigillose; pappus of numerous fine bristles. 
Croat 9196. 

Common in clearings, especially at the laboratory. 
Apparently flowers year-round. 

Florida and Mexico to Brazil; West Indies. In Panama, 
ecologically variable; known most commonly from tropi- 
cal moist forest in the Canal Zone, Bocas del Toro, and 
Chiriqui; known also from tropical dry forest in Panama, 
from premontane moist forest in Herrera, and from 

premontane wet forest in the Canal Zone and Colon 
(mouth of Rio Piedras). 

ERECHTITES Raf. 

Erechtites hieracifolia (L.) Raf. var. cacalioides 
(Fisch. ex Spreng.) Griseb., Fl. Brit. W. Ind. 381. 1861 

Polygamous erect herb, to 1(3) m tall, hirsute to glabrate. 
Leaves alternate, sessile; blades lanceolate to linear- 
lanceolate, acute to acuminate at apex, auricled and 
clasping stem at base (especially the lower leaves), 4-12 
cm long, 1-4 cm wide, coarsely dentate or incised-lobed. 
Corymbs pedunculate heads 1-2 cm long; phyllaries 
linear, ca 1 cm long, uniseriate, sometimes with a few 
shorter ones at base; ray flowers lacking; disk flowers 
greenish-yellow, heterogamous, the outer flowers pistil- 
late, very slender, the inner flowers bisexual, tubular, 
the anthers syngenesious, the style slightly exserted. 
Achenes linear-oblong, ca 3 mm long, 10-ribbed or 
-striate, slightly pubescent; pappus of long, soft, white 
bristles. Shattuck 757. 

Collected once by Shattuck; not seen in recent years, 
but to be expected in clearings. Flowering and fruiting 
to some extent all year, but mostly in the rainy season. 

Canada to northern South America; Greater Antilles; 
central Europe; Hawaii. According to Adams (1972), the 
typical variety does not occur in Central America. In 
Panama, var. cacalioides is known from tropical moist 
forest in the Canal Zone, Bocas del Toro, San Bias, 
Chiriqui, Los Santos, and Darien, from tropical dry 
forest in Panama, from premontane moist forest in Pan- 
ama, from premontane wet forest in Colon, Chiriqui, 
Panama, and Darien, and from tropical wet forest in 
Panama. 

FLEISCHMANNIA Schultz-Bip. 

Fleischmannia microstemon (Cass.) King & H. 
Robinson, Phytologia 19:204. 1970 
Eupatorium microstemon Cass. 

Annual herb, 15-100 cm tall; stems and petioles mod- 
erately short-villous. Leaves opposite; petioles 5-35 mm 
long; blades ± ovate, acute to acuminate at apex, abruptly 
attenuate at base, 1.5-5 cm long, 1-3 cm wide, sparsely 
strigillose on veins of both surfaces especially below, the 
surfaces (especially the lower) glandular-dotted, the 
margins crenate except along lower edge. Inflorescences 
of terminal or axillary, subcorymbiform panicles; pedun- 
cles 2-5 mm long; heads discoid, ca 4 mm long; phyl- 
laries mostly oblong, 1.5-4.5 mm long, 3- or 4-veined, 
rounded to blunt, glabrous except sometimes weakly 
pubescent on midrib, usually ciliate and apiculate at 

KEY  TO   THE  SPECIES   OF   FLEISCHMANNIA 

Pedicels 2-5 mm long; heads in narrow corymbiform panicles  
 F. microstemon (Cass.) King & H. Robinson 

Pedicels 3-15 mm long; heads in broad open panicles F. sinclairii (Benth.) King & H. Robinson 
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apex; ray flowers lacking; disk flowers bisexual, 5- or 
6-lobed, lavender, to 2.5 mm long, slightly longer than 
pappus, the style branches thick. Achenes prismatic, 
scarcely constricted near apex, usually blackish with 
yellowish ribs, the ribs and distal lateral surfaces scabrid; 
pappus of 25-30 slender bristles. Standley 31443. 

Collected once in the Laboratory Clearing. Flowers 
and fruits from June to December, especially in the 
middle of the rainy season. 

Mexico to northern South America; West Indies. In 
Panama, ecologically variable; known from tropical 
moist forest in the Canal Zone, Bocas del Toro, San 
Bias, Panama, and Darien, from premontane wet forest 
in Panama (Cerro Azul), and from tropical wet forest in 
Bocas del Toro and Panama (Cerro Jefe). 

Fleischmannia sinclairii (Benth. in Oerst.) King & 
H. Robinson, Phytologia 19:206. 1970 
Eupatorium sinclairii Benth. in Oerst. 

Herb, to 1 m tall; stems terete, often branched many 
times, bearing ± uncinate trichomes. Leaves opposite; 
petioles 1-3 cm long; blades ± rhombic, mostly acute 
at apex, acute at base and decurrent onto petiole, 2-5 cm 
long, 1-3 cm wide, punctate, the upper surface with 
straight erect trichomes, the lower surface with recurved 
trichomes on veins, the margins crenate above middle. 
Panicles lax, open, terminal and upper-axillary; pedun- 
cles 3-15 mm long, slender; heads discoid, ca 4-6 mm 
high; phyllaries in several series, to 5 mm long, the outer 
acuminate, the inner acute, ciliate near apex; ray flowers 
lacking; disk flowers bisexual, the corolla ca 2.3 mm long, 
the tube white, the lobes and style lavender, the stamens 
syngenesious, included, the style exserted at anthesis. 
Achenes slender, weakly pubescent, ca 1.3 mm long, 
5-striate, bearing a nipple-like projection at base; pappus 
of numerous awns, ± equaling or shorter than corolla. 
Croat 8934. 

Occasional in clearings. Flowers and fruits from De- 
cember to June, especially throughout the dry season 
(December to April). 

Mexico to Panama. In Panama, ecologically variable; 
known from tropical moist forest in the Canal Zone, 
Colon, Veraguas, Herrera, Code, Panama, and Darien 
(no doubt other provinces as well), from tropical dry 
forest in Darien (Punta Garachine), from premontane 
moist forest in the Canal Zone, from premontane wet 
forest in Chiriqui, Los Santos (Loma Prieta), and Pan- 
ama, and from tropical wet forest in Colon. 

HEBECLINIUMDC. 

Hebeclinium macrophyllum (L.) DC, Prodr. 5:136. 
1836 
Eupatorium macrophyllum L. 

Coarse herb, 1-2 m tall; branches striate; young parts 
densely short-pilose. Leaves opposite; petioles to 5 cm 
long; blades broadly ovate, acute to acuminate, truncate 
to cordate at base, 8-13(15) cm long, 6-12(20) cm wide, 
slightly pubescent above, densely woolly below, crenate. 
Panicles rounded, compact, corymbose; heads 6-7 mm 

long, ca 5 mm wide, bearing many flowers; phyllaries 
lanceolate, to 5 mm long, in many series, the outer shorter; 
ray flowers lacking; disk flowers bisexual, the corolla 
greenish-white, ca 2 mm long, the anthers syngenesious; 
pistillate parts not seen. Achenes oblong, 5-angled, ca 1.2 
mm long; pappus of long white bristles. Aviles 5. 

Not seen in recent years on the island, but probably 
occurring periodically in clearings. Flowers and fruits 
from June to February, especially from the middle of the 
rainy season to the early dry season. 

Mexico to Paraguay; West Indies. In Panama, occur- 
ring most commonly at middle elevations in premontane 
wet and tropical wet forests; known from tropical moist 
forest in the Canal Zone, Bocas del Toro, Chiriqui, Los 
Santos, Panama, and Darien, from premontane wet forest 
in Panama and Darien, and from tropical wet forest in 
Chiriqui, Los Santos, and Panama. 

HETEROCONDYLUS King & H. Robinson 

Heterocondylus vitalbis (DC.) King & H. Robinson, 
Phytologia 24:391. 1972 
Eupatorium vitalbae DC. 

Arching shrub or vine, usually 2-3 (6) m tall; stems 
glabrous or sparsely pubescent, glabrous in age. Leaves 
opposite, short-petiolate; blades oblong-ovate, acuminate, 
obtuse to rounded at base, mostly 5-10(12) cm long, 
3-7 cm wide, glabrous above except on midrib, sparsely 
pubescent on veins below, entire or the margins remotely 
toothed in distal two-thirds; basal veins 3-5. Panicles 
terminal and upper-axillary, bearing few flowers; heads 
discoid, 1-1.5 cm long, widely spaced; phyllaries glandu- 
lar, striate, lanceolate-oblong, 7-11 mm long, the outer 
series much broader than the inner series; ray flowers 
lacking; disk flowers bisexual, the corolla violet, ca 8 mm 
long, the anthers syngenesious, remaining in tube, the 
style long-exserted, white to lavender, minutely papillate 
outside. Achenes oblong, ca 3.5 mm long, sparsely his- 
pidulous, 5-angulate; pappus of many white bristles ± 
equaling corolla. Croat 8776. 

Occasional, at the edges of clearings. Flowers and 
fruits principally during the dry season (January to April), 
rarely as late as June. 

Honduras south to Peru, Bolivia, and Brazil. In Pan- 
ama, ecologically variable; known from tropical moist 
forest in the Canal Zone, Chiriqui, Veraguas, Herrera, 
and Panama, from premontane moist forest in Panama, 
from premontane wet forest in Chiriqui, Los Santos, 
and Panama, from tropical wet forest in Chiriqui, Pan- 
ama, and Darien, and from premontane rain and lower 
montane moist forests in Chiriqui. 

KOANOPHYLLON Arruda 

Koanophyllon wetmorei (B. L. Robinson) King & 
H. Robinson, Phytologia 28:67. 1974 
Eupatorium hypomalacum var. wetmorei B. L. Robinson 

Slender erect shrub, 2-3 (5) m tall; stems crisp-pubescent 
and with viscid, ± globular glands. Leaves opposite; 
petioles 10-20 cm long; blades broadly to narrowly 
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elliptic, long-acuminate, gradually tapered to base and 
decurrent onto petiole, 8-20 cm long, 2.6-5 (6.5) cm 
wide, glabrate or weakly pubescent and densely covered 
with viscid, ± globular glands on lower surface, sparsely 
serrate. Inflorescences paniculate, terminal, bearing many 
flowers; heads discoid, 5-6 mm high; phyllaries in several 
series, sharp-pointed, 2-5 mm long; ray flowers lacking; 
disk flowers bisexual, the corolla white, tubular, the lobes 
small, the anthers syngenesious, remaining in tube, the 
stigmas papillate outside, long-emergent after anthesis. 
Achenes narrowly turbinate, sharply angled, very sparsely 
pubescent, ca 2 mm long; pappus of numerous bristles. 
Croat 13273. 

Uncommon along the shore and occasional southwest 
of Slothia Island on shaded shores. Flowers from the 
late rainy season through the dry season (November to 
April). 

Panama and adjacent Costa Rica. In Panama, known 
from tropical moist forest in the Canal Zone (BCI) and 
in Bocas del Toro and from premontane wet forest in 
Panama. 

See Fig. 548. 

MELAMPODIUM L. 

Melampodium divaricatum (L. C. Rich.) DC, Prodr. 
5:520. 1836 

Polygamous annual herb, usually less than 1 m tall; stems 
sparsely pubescent, occasionally with purple longitudinal 
lines. Leaves opposite, petiolate; blades lanceolate to 
rhombic-ovate, acute to acuminate at apex, cuneate to 
attenuate and decurrent onto petiole at base, mostly 
6.5-15 cm long, 2-7.5 cm wide, scabrous above, sparsely 
hispid below, the margins usually inconspicuously 
toothed; basal veins 2, arcuate, ascending, intersecting 
other lateral veins. Heads solitary, terminal, 10-17 mm 
wide; peduncles 2-8.5 cm long; flowers yellow; phyllaries 
in 2 series, the outer 4 or 5, rounded, imbricate, ciliate, 
the inner not bractlike, enveloping achene; ray flowers 
pistillate, rounded or emarginate at apex, 4.5-6 mm long, 
3-3.5 mm wide, often with green lines on lower surface; 
disk flowers bisexual (the ovaries abortive), ca 2.7 mm 
long, each subtended by a fimbriate-margined palea. 
Achenes 2.8-4 mm long, the lateral surfaces with diagonal 
striations and enlarged margins; pappus lacking. 
Croat 7680. 

Often abundant in the Laboratory Clearing, less fre- 
quent in other clearings. Flowers and fruits throughout 
the year. 

According to T. Stuessy (pers. comm.), seeds may 
fall to the ground and germinate rapidly. Since plants 
are self-fertile, they are provided with the capability of 
rapid colonization of an area. 

Southern Mexico to Brazil. In Panama, known from 
tropical moist forest in the Canal Zone, Bocas del Toro, 
Los Santos, Panama, and Darien, from premontane moist 
forest in the Canal Zone, and from premontane wet forest 
in Code and Panama. 
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MELANTHERA Rohr 

Melanthera aspera (Jacq.) Small, Bull. Torrey Bot. 
Club 36:164. 1909 
Clavellina de monte, Julio, Sirvulaca 

Widely branching herb, to ca 1 m tall; stems weakly 
ribbed, asperous, with appressed trichomes. Leaves 
opposite, petiolate; blades elliptic to ovate, acuminate, 
mostly 5-12 cm long, 2.5-6.5 cm wide, asperous, the 
trichomes ± appressed, the margins crenate, the larger 
leaves abruptly narrowed and decurrent onto petiole, 
often hastate-lobed at base; basal veins 3. Heads solitary 
(or few), terminal or upper-axillary, discoid, long- 
pedunculate, bearing many flowers; phyllaries ovate, 
unequal, in 2 or 3 series; ray flowers lacking; disk flowers 
bisexual, developing centripetally, the outermost falling 
before the innermost open, ca 4.7 mm long, each sub- 
tended by an oblong, acute, keeled scale, the corolla 
white, ca 6 mm long, narrowed at base, the stamens syn- 
genesious, the filaments free almost to base, the anthers 
black, shedding pollen in bud, emerging somewhat from 
tube, later receding as the filaments shrivel, the connective 
white, the style elongating simultaneously, carrying 
pollen with it on the bristled outer surface of stigmas, 
opening and recurving only after emerging from anthers, 
the nectary prominent, yellow. Achenes slender, angled, 
ca 3 mm long, glabrous, truncate at apex; pappus of a 
few, short, barbed awns. Croat 12886. 

Probably once abundant, now uncommon, occurring 
sporadically in clearings. Flowers and fruits throughout 
the dry season (December to April). 

The mature heads become loose, and the sharply 
pointed phyllaries, which often envelop the much shorter 
achenes at their base, may attach the seeds to passing 
animals. 

Florida and Mexico to northern South America in 
areas bordering the Caribbean; West Indies. In Panama, 
widespread and ecologically variable; known from tropi- 
cal moist forest in the Canal Zone, Bocas del Toro, Colon, 
San Bias, Chiriqui, Panama, and Darien, from tropical 
dry forest in Panama (Taboga Island), from premontane 
moist forest in Los Santos and Panama, from premontane 
wet forest in Bocas del Toro (Rio Guarumo), Colon, 
Chiriqui, Veraguas, Code, and Panama, and from tropical 
wet forest in Bocas del Toro (Santa Catalina), Colon, and 
Code (Boca de Toabre). 

MI KAN IA Willd. 

Mikanla guaco H. & B., PL Aeq. 2:84. 1809 

Herbaceous vine or slender liana. Leaves opposite, petio- 
late; blades ovate, acute or acuminate, acute and decurrent 
at base, 6-13(25) cm long, 3.5-10(15) cm wide, nearly 
glabrous or scabrous, ± entire. Heads in large paniculate 
cymes, 4-flowered, ca 1 cm long; phyllaries 4, oblong, 
4-6 mm long, rounded at apex, puberulent; ray flowers 
lacking; disk flowers bisexual, white or greenish-yellow, 
the anthers syngenesious, the style exserted, forked, its 
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KEY   TO  THE   SPECIES  OF  MIKANIA 

Heads spicate, evenly disposed on the elongated branches of open panicles M. leiostachya Benth. 
Heads not spicate, conspicuously clustered in globular or flat-topped clusters: 

Blades cordate at base M. micrantha H.B.K. 
Blades not cordate at base: 

Phyllaries usually less than 3 mm high; heads in glomerulate, ± globular corymbs  
• • • M. tonduzii B. L. Robinson 

Phyllaries 4-5 mm high; heads in flat-topped or ± globular corymbs: 
Heads almost all in groups of 3, often in flat-topped corymbs; style appendages hirsute with 

long papillae; style base papillose M. guaco H. & B. 
Heads not in groups of 3, in glomerulate, ± globular corymbs; style appendages not hirsute, 

with short papillae; style base glabrous M. hookeriana DC. 

branches long, hirsute. Achenes oblong, 4- or 5-angled, 
ca 2 (4) mm long, glabrous; pappus tan to reddish, of 
slender bristles ca 5 mm long. Wilson 9 (F). 

Not seen in recent years on the island, but to be ex- 
pected. The species probably flowers and fruits in the 
dry season. 

Widely distributed in tropical America from Mexico 
to Peru, Bolivia, and Brazil. In Panama, known from 
tropical moist forest in the Canal Zone, Bocas del Toro, 
Panama, and Darien, from premontane wet forest in 
Chiriqui and Panama, and from tropical wet forest in 
Chiriqui. 

Mikania hookeriana DC, Prodr. 5:195. 1836 

Slender liana; stems terete, striate, slightly puberulent 
to sparsely hirsute. Leaves opposite; petioles 1-5 cm 
long, canaliculate; blades ovate to broadly ovate or ovate- 
elliptic, rounded to acuminate at apex, rounded to cuneate 
at base, (3)6-10(15) cm long, (1.5)3-7(15) cm wide, 
sparsely puberulent to glabrate on upper surface, 
brownish-puberulent on lower surface; major lateral 
veins with 2 pairs prominent in the basal fourth of blade, 
the upper pair of these ascending to apex. Panicles ter- 
minal or upper-axillary, the branches short; heads 8-9 
mm long, in small clusters at the tips of short branches, 
sessile; phyllaries 4, ca 4 mm long, ca 1 mm wide, sparsely 
puberulent and glandular on outside, glabrous and paler 
on inside; corolla whitish, fragrant, 4.5-5.5 mm long, 
the tube 1-1.5 mm long, the limb narrowly campanulate, 
the lobes glandular and short-pubescent near the tip; 
anther appendages ovate-triangular; style base glabrous, 
the style appendages short-papillate. Achenes 4- or 
5-ribbed, ca 3.5 mm long; pappus bristles 40-50, mostly 
in one series, sharply angled. Aviles 500, Bangham 
597 {US). 

Rare or perhaps no longer present. The species flowers 
and fruits mostly from July to September, but a few 
collections were made in flower and fruit in January and 
March. Possibly the species flowers twice per year. 

Southern Mexico to Peru and Brazil. In Panama, 
known mostly from wetter forest life zones at medium 
elevations; known from tropical moist forest on BCI, 
from premontane wet forest in Colon, Code, and Panama, 
from tropical wet forest in Colon and Panama, and from 
premontane rain forest in Panama (Cerro Jefe). 

Mikania leiostachya Benth., PL Hartweg. 201. 1845 

Slender vine; branches nearly perpendicular to axis; 
stems puberulent and glandular when young, glabrate in 
age. Leaves opposite; petioles ca 1.5 cm long, moderately 
puberulent; blades ovate, acuminate, obtuse to rounded 
(sometimes slightly subcordate) at base, 3.5-12(18) cm 
long, 2-6(11) cm wide, sparsely pubescent below and on 
veins above, entire. Panicles axillary, to ca 30 cm long, 
the branches long, strictly spicate; heads discoid, ca 5 mm 
long, arranged in spikes and evenly disposed on rachis; 
phyllaries 4, pubescent, ca 3 mm long; ray flowers lacking; 
disk flowers bisexual, with a strong sweet aroma, the 
corolla white, shallowly lobed, the tube bent somewhat 
outward above the phyllaries, the anthers syngenesious, 
not becoming exserted, the style well-exserted, the outer 
edges papillate near apex, the stigmas rolling inward 
after emerging. Achenes ± oblong, 5-angled, glabrous; 
pappus bristles many, white, slightly exceeding corolla. 
Croat 13245. 

Frequent in the canopy of the forest, occasionally over 
vegetation near the edge of the lake. Flowers and fruits 
principally in the dry season (January to April). 

The sweet fragrance can be detected at considerable 
distances. 

Honduras to Ecuador. In Panama, known only from 
tropical moist forest in the Canal Zone and Panama. 

See Fig. 549. 

Mikania micrantha H.B.K., Nov. Gen. & Sp. 4:105. 
ed. fol. 1818 

Slender vine; stem weakly pubescent. Leaves opposite; 
petioles 3-7 cm long; blades ovate-cordate, acuminate, 
3.5-13 cm long, 2-8.5 (10) cm wide, glabrate or sparsely 
pubescent, often glandular-dotted below, coarsely serrate; 
palmate veins at base 5-7. Heads discoid, 4-flowered, 
4-5(8) mm long, in long-pedunculate, axillary, sub- 
corymbiform clusters; phyllaries 4, oblong, acute, 3-6 
mm long; ray flowers lacking; disk flowers bisexual, the 
corolla white above constriction, green below, twisted 
outward above constriction, the stamens syngenesious, 
exserted at anthesis, the style long-emergent after anthe- 
sis, bending outward away from flower, the stigmas 
pubescent outside. Achenes oblong, ca 2 mm long, 4- or 
5-ribbed, with viscid globular dots (at least on dried 
specimens); pappus of numerous barbellate bristles, 
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almost equaling corolla. Croat 12949. 
Uncommon, usually over low vegetation near the 

edge of the lake and at the edges of clearings; locally 
very abundant. Flowers and fruits throughout the year, 
especially in the late rainy and early dry seasons. 

The flowers are visited by two different species of 
Trigona bees. 

Mexico to northern South America; West Indies. In 
Panama, widespread and ecologically variable; known 
from tropical moist forest in all provinces, from tropical 
dry forest in Los Santos, Herrera, Code, and Panama, 
from premontane moist forest in Panama, from premon- 
tane wet forest in Colon, Chiriqui, Veraguas, Code, 
Panama, and Darien, and from tropical wet forest in 
Bocas del Toro, Colon, Code, Panama, and Darien. 

Mikania tonduzii B. L. Robinson, Proc. Boston Soc. 
Nat. Hist. 31:256. 1904 

Stout herbaceous vine climbing into canopy, glabrous to 
inconspicuously puberulent on stems, petioles, and lower 
leaf surfaces; internodes elongate. Leaves opposite; pet- 
ioles 2-4.5 cm long; blades ovate, acuminate to caudate- 
acuminate, acute to rounded at base and decurrent onto 
petiole, 6-15 cm long, 3-10 cm wide, bicolorous, pli- 
veined, the veins 5. Panicles terminal, 30-50 cm long, 
branched many times, the branches 8-15 cm long; 
branches, pedicels, and at least the lower part of phyllaries 
densely and inconspicuously puberulent and glandular- 
puberulent; heads 7-8 mm long, sessile or nearly so, in 
branched semicircular clusters; phyllaries 4, rounded at 
apex, to 2.5 mm long; ray flowers lacking; disk flowers 4, 
bisexual, ca 4 mm long, greenish, the lobes 5, narrowly 
acute, the style exserted, its branches to ca 4 mm long. 
Achenes narrowly oblong, 1.5-2 mm long, prominently 
ridged; pappus bristles antrorsely barbed, slightly ex- 
ceeding corolla. Croat 7972. 

Apparently rare, in the canopy; collected once in 
February. Seasonal behavior uncertain. Probably flowers 
in the dry season. 

The corolla of this species distinguishes it from other 
Mikania by being narrow and lacking a distinct tube. 

Southern Mexico to Panama. In Panama, known only 
from BCI. 

NEUROLAENA R. Br. 

Neurolaena lobata (L.) R. Br., Trans. Linn. Soc. 
London 12:120. 1817 
Contragavilana 

Coarse herb, usually 1-3 m tall; stems ribbed, appressed- 
strigose. Leaves alternate; petioles 5-20 mm long; blades 
oblong-lanceolate, acute to acuminate, gradually tapered 
to a decurrent and sometimes inequilateral base, 8-23 cm 
long, 3-6.5 cm wide, appressed-strigose, the lower surface 
more densely pubescent, glandular, the glands numerous, 
viscid, round, the margins remotely and sharply toothed 
(more so on juveniles), the lower leaves deeply trilobate. 
Panicles large, terminal, corymbose; heads discoid, ca 
7 mm long; phyllaries in several series, blunt, 3-veined; 

ray flowers lacking; disk flowers yellow, bisexual, each 
subtended by a thin blunt bract, the tube constricted 
somewhat below the syngenesious anthers, the anthers 
and style emerging simultaneously from tube, the stigmas 
then emerging from anthers and recurving. Achenes 
oblong-turbinate, ca 1.5 mm long, black, with a con- 
striction near base; pappus of numerous soft bristles in 
1 series, shorter than corolla. Croat 9112. 

Occasional, in brushy places and clearings; one collec- 
tion from a tree stump in the lake. Flowers and fruits 
principally in the dry season, December to April (some- 
times to June). 

Southern Mexico to Colombia, Ecuador, and Peru; 
West Indies. In Panama, ecologically variable; known 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, Colon, Chiriqui, Los Santos, Panama, and Darien, 
from premontane moist forest in the Canal Zone (Ancon), 
from premontane wet forest in Colon, Chiriqui, Code, 
Panama, and Darien, and from tropical wet forest in 
Colon, Chiriqui, Code, Panama, and Darien. 

PLUCHEA Cass. 

Pluchea odorata (L.) Cass. in Levr., Diet. Sci. Nat. 
42:3. 1826 
P. purpurascens (Sw.) DC. 

Polygamous annual herb, 20-90(120) cm tall, ± granular- 
puberulent. Leaves alternate; petioles 2-7 mm long; 
blades ± oblanceolate-elliptic, acute or acuminate at 
apex, tapering to base, 4-8 cm long, 1.5-3 cm wide, 
irregularly and often markedly serrate. Inflorescences 
terminal, subcorymbiform; heads few, closely aggregated, 
ca 1 cm wide and 1.5 cm high; phyllaries in several series, 
4-7 mm long, weakly pubescent outside, glabrous inside, 
the margins ± scarious and regularly ciliate, the outer- 
most ± ovate, the inner ones mostly oblong-elliptic; 
flowers pinkish-purple; ray flowers pistillate, in several 
series, with the corolla filiform, shorter than the style; 
disk flowers bisexual but mainly sterile, ca 4 mm long, 
often with the style undivided, the fertile ones with 
the anthers exserted above the corolla tube at anthesis. 
Achenes 4- or 5-angled; pappus bristles many, uniseriate, 
basally united. Woodworth & Vestal 611. 

Apparently rare, in marshes along the shore. Seasonal 
behavior not determined. Flowering plants have been 
collected on BCI in February and July. 

Seeds are probably dispersed by both wind and water. 
Atlantic and Gulf states in the United States south to 

Honduras; Panama and Colombia; West Indies. In Pan- 
ama, adventive; known only from two collections on BCI. 

PSEUDOELEPHANTOPUS Rohr 

Pseudoelephantopus spicatus (B. Juss. ex Aubl.) 
C. F. Baker, Trans. Acad. Sci. St. Louis 12:45, 
55. 1902 
Escobilla blanca, Chicoria 

Coarse herb, to 1(1.2) m tall; stems dichotomously 
branched, with loose trichomes borne on the bulbous 
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base. Leaves alternate; petioles short, sheathing; blades 
narrowly elliptic to obovate, acute at apex, dilated and 
clasping at base, mostly 6-13 (21) cm long, 1-4 (6) cm 
wide, hispid above, glabrous to sparsely appressed- 
pubescent and resin-dotted below, sparsely serrate. Heads 
sessile, 4-flowered, usually in axillary clusters but often 
forming long terminal spikes; phyllaries ca 1 cm long, 
in 4 pairs, sharply pointed; ray flowers lacking; disk 
flowers bisexual, the corolla deeply 5-lobed, the tube 
white, 5-6 mm long, the lobes violet, the anthers syn- 
genesious, the filaments united to the tube, the style with 
antrorse bristles, the stigmas curling up after emerging 
from anthers. Achenes narrowly obovoid, 5-7 mm long, 
10-striate, hispidulous principally on ribs; pappus of 5-15 
unequal bristles, 2 of them folded and refolded near apex. 
Croat 8565. 

Very abundant in flower and fruit in the Laboratory 
Clearing, especially in the late rainy season and during 
the dry season. 

Continental tropical America; West Indies; introduced 
in Africa and eastern Asia. In Panama, known principally 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, Colon, San Bias, Chiriqui, Los Santos, Panama, 
and Darien; known also from tropical dry forest in Pa- 
nama, from premontane dry forest in Panama, from 
premontane moist forest in the Canal Zone and Panama, 
and from premontane wet forest in Colon, Chiriqui, 
Code, and Panama. 

ROLANDRA Rottb. 

Rolandra fruticosa (L.) O. Kuntze, Rev. Gen. PL 
1:360. 1891 
Niagurgin 

Tall herb, to 1.5 m, mostly unbranched; stems with long, 
fine, white trichomes. Leaves alternate; petioles short; 
blades ovate to elliptic, acute at apex, obtuse to acute at 
base, 4-11 cm long, 1-5 cm wide, white-woolly below, 
nearly glabrous above in age, entire. Heads very numer- 
ous, glomerate in axils, sessile, the glomerules 1-1.5 cm 
wide, each head consisting of a single, bisexual disk 
flower subtended by usually 2 phyllaries, these unequal, 
coriaceous, straight, with spinelike awns; corolla white, 
ca 3.5 mm long, the lobes 4, sometimes with greenish tips; 
stamens 4; filaments united to tube below lobes, not 
elongating after anthesis; anthers syngenesious, ca 1 
mm long, exposed after petals open; style barely forked, 
elongating and emerging after anthesis; stigmas re- 
curved. Achenes oblong-turbinate, ca 1.5 mm long, 4- or 
5-costate, resin-dotted; pappus a minute, lacerate crown. 
Croat 8589. 

Occasional, locally common in clearings. Flowers 
and fruits in the dry season, December to March (some- 
times November to April). 

Honduras to the Guianas, Peru, and Brazil; West 
Indies. In Panama, ecologically variable, but principally 
in wetter areas especially on the Atlantic slope; known 
from tropical moist forest in the Canal Zone, Bocas del 
Toro, Colon, San Bias, Herrera, Panama, and Darien, 

from tropical dry forest in Code (Penonome), from pre- 
montane moist forest in the Canal Zone (Ancon Hill), 
from premontane wet forest in Colon, Chiriqui, Code, 
and Panama, from tropical wet forest in Veraguas (At- 
lantic slope), Colon, and Panama, and from premontane 
rain forest in Panama (Cerro Jefe). 

SCHISTOCARPHA Less. 

Schistocarpha oppositifolia (O. Kuntze) Rydb., N. 
Amer. Fl. 34:306. 1927 

Hermaphroditic or polygamous, coarse, erect herb, 
1-1.5(3) m tall; branches short-hirsute. Leaves opposite; 
petioles 3-15 cm long, wing-margined; blades broadly 
ovate, acuminate, abruptly narrowed to cuneate base and 
decurrent onto petiole, 10-20 cm long, 4-12 cm wide, 
densely hirsutulous, dentate, with mucronate teeth. Pani- 
cles cymose, terminal and upper-axillary; heads numer- 
ous, 6-9 mm high, very short-pedunculate; phyllaries 
in 3 or 4 series, imbricate, obtuse at apex; paleae 6-7 mm 
long; ray flowers lacking or minute and pistillate; disk 
flowers bisexual, yellowish or greenish-yellow, ca 5 mm 
long, the anthers syngenesious, the style forked. Achenes 
oblong, ca 1.5 mm long, glabrous, black and shiny; pap- 
pus of slender soft bristles ca 5 mm long. Aviles 16. 

Collected once by S. Aviles; not seen in recent years, 
but to be expected. Flowering throughout the year, espe- 
cially in the early rainy season (July and August). 

Mexico to Bolivia. In Panama, known from tropical 
moist forest in the Canal Zone, Bocas del Toro, Los 
Santos, and Panama, from premontane wet forest in 
Colon, Los Santos, Code, and Panama, from tropical wet 
forest in Colon, and from lower montane wet forest in 
Chiriqui. 

SPILANTHES Jacq. 

Spilanthes alba L'Her., Stirp. Nov. 7, t. 4. 1785 
5. ocymifolia (Lam.) A. H. Moore f. mdiifera A. H. Moore 

Erect herb, usually to 60 cm tall (rarely less than 10 cm 
or more than 100 cm); stems spreading-pubescent. Leaves 
opposite; petioles 5-30 mm long; blades ovate, acute to 
acuminate, obtuse to rounded and decurrent at base, 
1.5-9 cm long, 0.5-5 cm wide, nearly glabrous to sparsely 
± appressed-pubescent on both surfaces, dentate to sub- 
entire, sparsely appressed-ciliate; lateral veins mostly in 
3 pairs, from near base. Inflorescences of 1 or 2 heads 
emerging terminally, but later in the dichotomies of the 
stem; peduncles 1.5-10 cm long; heads lenticular to round 
and finally ovoid, 8-14 mm diam, bearing many flowers; 
phyllaries lanceolate, ca 8, in 1 or 2 series; paleae ± 
equaling corolla, yellowish at apex, folded longitudinally 
to envelop flower; ray flowers yellow, to 1.5 mm long, 
mostly lacking or few, pistillate; disk flowers numerous, 
bisexual, the corolla tubular, white, 4-5 mm long, with 
5 oblique lobes, minutely papillate-granular inside and 
out; anthers syngenesious, ca 0.5 mm long, with deltoid 
appendages; ovary obovate, flattened; style base globose; 
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style branches yellow or orange. Achenes compressed, 
oval, black, with a hyaline margin, ca 2 mm long, bearing 
2 caducous setae or awns at apex and a dense row of cilia 
on margin; pappus lacking, or of 2 or 3 weak bristles. 
Croat 7782. 

Occasional, in the Lighthouse Clearing. Flowers and 
fruits from November to May, especially during the dry 
season. 

Mexico to Peru, Bolivia, and Brazil. In Panama, eco- 
logically variable; known from tropical moist forest in 
the Canal Zone, Veraguas, Los Santos, Herrera, Panama, 
and Darien, from premontane dry forest in Los Santos, 
from tropical dry forest in Panama, from premontane 
wet forest in Code and Panama, and from tropical wet 
forest in Colon. 

SPIRACANTHA H.B.K. 

Spiracantha cornifolia H.B.K., Nov. Gen. & Sp. 
4:28. 1820 

Herb, 30-150(200) cm tall; stems often maroon or 
streaked with maroon, covered with long loose trichomes. 
Leaves alternate; petioles 5-15 mm long, basally clasping; 
blades elliptic, acute, with a stiff spine at apex, obtuse to 
acute at base, 2-11 cm long, 1-4 cm wide, sparsely pubes- 
cent above (glabrate in age), densely woolly below with 
long straight trichomes on veins. Flower clusters dense, 
capitate, to 1.5 cm diam, mostly at ends of axillary 
branches, with 20-25 subsessile glomerules, the lower- 
most glomerules partially enclosed by leaflike bracts; 
bracts ovate, ca 2 cm long, membranaceous, with a sharp, 
horizontally directed mucro ca 1.5 mm long; heads 3-11 
per glomerule, bearing 1 flower, developing centripetally, 
never more than 1 or 2 open at a time, soon falling; phyl- 
laries about 6, imbricate, linear, thin and translucent, 
ca 4 mm long, unarmed at apex, with conspicuous, silky, 
white pubescence at base; ray flowers lacking; disk flowers 
bisexual, the corolla violet, to 4 mm long, deeply 4- or 
5-lobed, the anthers syngenesious, 0.9 mm long, basally 
sagittate, the apical appendage ca 0.3 mm long; style 
branches 0.3 mm long, glabrate. Achenes obovate, ca 2 
mm long (possibly immature), smooth, white; pappus 
with whitish resin dots on upper edge like those on phyl- 
laries; scales narrow, brownish, ciliate, to 1 mm long. 
Croat 11998. 

Locally abundant in the Rear #8 Lighthouse Clearing. 
Flowers and fruits principally during the dry season. 

The plant has been confused with Rolandra fruticosa, 
which also has 1-flowered heads arranged in similar spiny 
clusters. Rolandra differs in having white flowers and 
usually two coriaceous phyllaries, with the outer one 
produced into a sharp acumen. Spiracantha cornifolia has 
violet flowers and about six membranaceous phyllaries, 
which are not spinescent. It is confused, however, because 
the lowermost glomerules of the inflorescences are par- 
tially enclosed by even spinier bracts turned outward. 

Belize to Venezuela. In Panama, known principally 
from tropical moist forest in the Canal Zone, Colon, 
Panama, and Darien; known also from tropical dry forest 

in Herrera and Code, from premontane moist forest in 
the Canal Zone and Panama, from premontane wet forest 
in the Canal Zone and Panama, and from premontane 
rain forest in Panama. 

See Fig. 550. 

SYNEDRELLA Gaertn. 

Synedrella nodiflora (L.) Gaertn., Fruct. & Sem. PI. 
2:456. 1791 

Polygamous erect herb, to 75(150) cm tall, with appressed 
white trichomes. Leaves opposite; petioles winged, ciliate, 
short; blades ovate, acute to acuminate, abruptly or grad- 
ually tapered to base and broadly decurrent onto petiole, 
mostly 2.5-7.5(10) cm long, 1.5-5 cm wide, rugulose 
in age, crenate to subentire; basal veins 3. Heads 1 to 
few, nearly sessile, axillary, to 1 cm long, inconspicuous; 
phyllaries with the 2 outer pubescent, leaflike, to 1 cm 
long, exceeding flowers, the inner ones oblong, thin, 
ciliate; flowers yellow; ray flowers 3-5 (9), ca 5 mm long, 
inconspicuous, pistillate, anthers lacking, the style forked, 
equaling ligule; disk flowers bisexual, 6-10(13), ca 4 
mm long, yellow, the corolla lobes short, round, short- 
pubescent inside, the filaments fused to tube below mid- 
dle, the anthers syngenesious, black, emerging somewhat 
from tube, the stigmas heavily antrorse-barbed outside, 
emerging from anthers. Achenes dimorphic, those of the 
ray flowers oblong to obovate, much flattened, the body 
black, 4-4.5 mm long, the margins pale green, the lateral 
and upper margins bearing 2 fin-shaped scales to 2 mm 
long; achenes of the disk flowers ± turbinate, weakly 
2-edged, one side with bumpy projections; pappus of 2 
or 3 stiff bristled awns to 5 mm long. Croat 9187. 

Seasonally abundant in clearings, especially at the 
laboratory. Flowers and fruits principally in the dry 
season (January to May). 

Seeds are probably epizoochorous. 
Widespread in the tropics. In Panama, ecologically 

variable; known from tropical moist forest in the Canal 
Zone, Bocas del Toro, Colon, San Bias, Chiriqui, Her- 
rera, Panama, and Darien, from tropical dry forest in Los 
Santos and Panama, from premontane moist forest in 
the Canal Zone and Panama, and from premontane wet 
forest in Bocas del Toro, Colon, Code, and Panama. 

TRIDAX L. 

Tridax procumbens L., Sp. PL 900. 1753 

Polygamous, prostrate or erect herb, to 40 cm tall, hirsute, 
branched from the base, sometimes rooting at nodes. 
Leaves opposite; petioles short; blades ± ovate to ovate- 
lanceolate, acute or acuminate, cuneate at base, 2-6(12) 
cm long, 1-4 (6) cm wide, incised-dentate (the basal tooth 
sometimes very large). Heads to 1 cm diam, solitary, on 
long terminal peduncles; phyllaries with the 2 outer 
ovate, green, 6-10 mm long; flowers interspersed with 
paleae, these acute, maroon-tipped; ray flowers pistillate, 
white, few, the ligule to 7 mm long, 2- or 3-lobed; disk 



Fig. 550. Spiracantha cornifolia 

Fig. 551. 
Verbesina gigantea 



flowers bisexual, yellow, 6-7 mm long; anthers weakly 
exserted; style branches slender, flattened, with subulate 
tips. Achenes hispid, ca 2 mm long; pappus of 18-20 plu- 
mose bristle-like scales, on ray-flower achenes to ca 2 mm 
long, on disk-flower achenes ca 5 mm long. Croat 7004. 

Very abundant locally in the Laboratory Clearing; 
occasional elsewhere. Flowers and fruits throughout the 
year. 

Distinguished by the solitary pedunculate heads with 
few white ray flowers. 

Native to Central America; now widespread in the 
tropics and subtropics. In Panama, ecologically variable, 
but chiefly from drier areas and mostly on the Pacific 
slope; known from tropical dry forest in Los Santos, 
Code, and Panama, from premontane moist forest in the 
Canal Zone, Los Santos, and Panama, from tropical 
moist forest in the Canal Zone, Bocas del Toro, Chiriqui, 
and Panama, and from premontane wet forest in Chiriqui, 
and Code, and Panama. 

VERBESINA L. 

Verbesina gigantea Jacq., Coll. 1:53. 1787 
V. myriocephala Schultz-Bip. 
Cerbatana, Lengua de buey 

Polygamous, stout, usually unbranched herb, mostly 
2.5-3.5 m tall; stems smooth, purplish, glabrous, pruinose 
when young. Leaves mostly alternate, sessile, the lower- 
most deciduous; blades deeply pinnatifid, narrowed at 
base and decurrent onto stem, 20-40 cm long, densely 
pubescent especially below, the margins sharply and 
irregularly toothed. Corymbs large, terminal, pubescent; 
heads ca 7 mm high; phyllaries keeled, pubescent, acumi- 
nate, similar to paleae subtending each flower of the head; 
flowers white, the tube with stiffly ascending trichomes 
near base; ray flowers 1-3, pistillate, the ligule small, 
weakly trilobate; disk flowers many, bisexual, the anthers 
syngenesious, the style emerging from tube simultane- 
ously with anthers but continuing to elongate, the stigmas 
recurving, their outer surfaces weakly antrorsely barbed. 
Achenes 2-edged, ciliate; pappus of two barbed bristles, 
shorter than corolla tube. Croat 4387. 

Occasional, in clearings. Flowers and fruits principally 
in the dry season (December to April). 

Mexico to Panama. In Panama, known from tropical 
moist forest in the Canal Zone and Panama, from pre- 
montane moist forest in the Canal Zone, Code, and 
Panama, and from premontane wet forest in Colon and 
Panama. 

See Fig. 551. 
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VERNONIA Schreb. 

Vernonia canescens H.B.K., Nov. Gen. & Sp. 
4:35. 1820 
Hierba de San Juan 

Arching shrub, usually 2-3 m long, the stems densely 
± appressed-pubescent. Leaves alternate, short-petiolate; 
blades ovate to ovate-oblong, acuminate, obtuse to 
rounded at base, 4.5-11 (12) cm long, to 5 cm wide, rugu- 
lose and short-pubescent above, densely pilose below 
especially on veins, the margins entire or remotely dentic- 
ulate. Panicles terminal or upper-axillary; branches usu- 
ally long, recurving; heads bell-shaped, 6-7 mm high, 
widely spaced and chiefly on upper side of branches; 
phyllaries with the outer ones triangular-subulate, 
spinose-tipped, the inner ones lanceolate, acuminate, 
scarious; ray flowers lacking; disk flowers bisexual, devel- 
oping centripetally, the corolla pale lavender (fading 
white), the lobes long and slender, tipped on outside 
with glandular droplets, loosely reflexed after anthesis, 
the filaments not elongating, the anthers syngenesious, 
the style densely barbed on outside, the stigmas usually 
not recurving until totally extended. Achenes narrowly 
turbinate, ca 2 mm long, 10-ribbed, with ascending white 
trichomes; pappus bristles many, weakly barbed, shorter 
than corolla. Croat 8777. 

Common in clearings; occasional on the shore. Flowers 
and fruits throughout the dry season (January to May). 

Mexico to Colombia, Venezuela, and Peru. In Panama, 
ecologically variable; known from tropical moist forest 
in the Canal Zone, Veraguas, Los Santos, Herrera, and 
Panama, from tropical dry forest in Code and Panama 
(Taboga Island), from premontane moist forest in the 
Canal Zone and Panama, from premontane wet forest in 
Colon and Panama, from tropical wet forest in Panama, 
and from lower montane wet and rain forests in Chiriqui. 

Vernonia clnerea (L.) Less., Linnaea 4:291. 1829 

Erect herb, less than 75 cm tall (to 150 cm elsewhere); 
stems ribbed; pubescence whitish, ± appressed, dense 
except on upper blade surface. Leaves alternate, often 
with 1 to several smaller leaves on a very short axillary 
branch; petioles less than 1 cm long; blades ovate or sub- 
rhombic, blunt at apex, obtuse at base and abruptly de- 
current nearly to base of petiole, 1.5-5 cm long, 1-3 cm 
wide, weakly sinuate-dentate. Flowers in terminal pani- 
cles; heads discoid, ca 6 mm long, on short slender pedun- 
cles; phyllaries in several series, acuminate; ray flowers 
lacking; disk flowers bisexual, orchid, ca 4 mm long, the 
corolla lobes long and slender, spreading at anthesis 

KEY  TO  THE   SPECIES   OF   VERNONIA 

Plants herbs, usually less than 1.5 m tall V. cinerea (L.) Less. 
Plants arching shrubs or small trees, more than 2 m tall: 

Plants erect shrubs or small trees; phyllaries green-tipped, bicolorous; blades mostly appressed- 
pubescent  V. patens H.B.K. 

Plants arching shrubs or vines; phyllaries concolorous, their tips not dark green; blades with 
erect trichomes V. canescens H.B.K. 



IB Haw 

Fig. 552. 
Vernonia patens 

Fig. 553. Wulffia baccata 

1 
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to expose syngenesious anthers, the style exserted, its 
branches bristled on outside. Achenes terete, ca 1.5 mm 
long, bristly pubescent; pappus of numerous barbed 
bristles, slightly shorter than corolla. Croat 6879. 

Occasional in the Laboratory Clearing. Flowers and 
fruits throughout the year. 

Native to the Old World, but naturalized in the New 
World and distributed widely in the tropics and sub- 
tropics. In Panama, known from tropical moist and pre- 
montane moist forests on both slopes of the Canal Zone 
and from tropical dry forest in Panama (Taboga Island). 

Vernonia patens H.B.K., Nov. Gen. & Sp. 4:41. 1820 
Boton de pegapega, Lengua de buey o vaca, Palo bianco, 
Salvia, Sanalego, Tuete 

Slender shrub or small tree, to 3.5(8) m tall; trunk mostly 
unbranched to near apex; stems moderately to densely 
pubescent with ± viscid trichomes, 3-ribbed, the ribs 
originating below each petiole. Leaves alternate; peti- 
oles short; blades narrowly elliptic or lanceolate, acumi- 
nate, acute at base, 6-19 cm long, 1-5 cm wide, sparsely 
appressed-puberulent especially on veins, the margins 
with small apiculate teeth. Panicles 1-sided, scorpioid; 
heads sessile, ca 9 mm long; phyllaries in several series, 
acute, darker green at apex, the margins thin, ciliolate; 
ray flowers lacking; disk flowers bisexual, white (at least 
some flowers of the outer ring tinged with lavender), to 
5.3 mm long, usually bent outward, the lobes long and 
slender, often remaining erect, the anthers syngenesious, 
becoming exserted, the style branches becoming long- 
exserted, antrorsely barbed outside. Achenes minutely 
pubescent, ca 1.5 mm long; pappus of many barbed bris- 
tles, equaling length of corolla on inner flowers, shorter 
than length of corolla on outer ring of flowers. Croat 
8778. 

Common in clearings. Flowers and fruits throughout 
the dry season (January to April). 

Mexico to Colombia and Venezuela. In Panama, 
known from tropical moist forest in the Canal Zone, 
Bocas del Toro, Colon, Chiriqui, Veraguas, Herrera, 
Panama, and Darien, from tropical dry forest in Code, 
from premontane moist forest in Panama, from premon- 
tane wet forest in Colon, Chiriqui, and Panama, from 
tropical wet forest in Chiriqui and Panama, and from 
lower montane wet forest in Chiriqui. 

See Fig. 552. 

WEDELIA Jacq. 

Wedelia trilobata (L.) Hitchc, Annual Rep. Missouri 
Bot. Gard. 4:99. 1893 
Clavellin de playa 

Polygamous low herb, often decumbent, sometimes root- 
ing at lower nodes, to 2 m long; stems sparsely strigose 
or glabrous, weakly ribbed when dry. Leaves opposite, 
sessile or short-petiolate or perfoliate; blades obovate- 
elliptic to subrhombic, acute at apex, conspicuously 
narrowed in basal third and obtuse to rounded at base, 
5-12 (18) cm long, 2.5-4.5 cm wide, sparsely scabrous 
above, less so below, broadly and irregularly serrate, 
sometimes shallowly trilobate. Heads ca 2.5 cm diam, 

solitary from upper axils; peduncles and phyllaries stri- 
gose; peduncles 3-9 cm long; phyllaries in ca 3 series, 
the outermost foliaceous and longer than the inner ones; 
flowers yellow; ray flowers pistillate, ca 1 cm long, the 
style minutely trilobate; disk flowers bisexual, ca 4.7 mm 
long, the lobes pubescent inside, the anthers black, syn- 
genesious, included, the style yellow, exserted, its lobes 
2, recurved. Achenes ca 5 mm long, weakly pubescent, 
with a few glands; pappus minute, cup-shaped, the mar- 
gins irregular. Croat 11350. 

Locally abundant in clearings and on beaches of the 
lakeshore. Flowers and fruits in the rainy season (April 
to December). 

Florida, Central and South America; West Indies; 
West Africa. In Panama, found in disturbed, wet places, 
principally on the Atlantic slope; known from tropical 
moist forest in the Canal Zone, Bocas del Toro, Colon, 
San Bias, Los Santos, and Panama, from tropical dry 
forest in Panama, from premontane moist forest in Pa- 
nama, from premontane wet forest in Colon and Panama, 
and from tropical wet forest in Colon and Veraguas. 

WULFFIA Neck, ex Cass. 

Wulffia baccata (L.f.) O. Kuntze, Rev. Gen. PI. 
1:373. 1891 

Vine or scrambling shrub, usually 2-4 m long, moder- 
ately strigose; branches perpendicular to axis; stems 
slightly angulate, asperous, mottled with purple. Leaves 
opposite; petioles 1-2 cm long; blades lanceolate-elliptic 
to ovate, falcate-acuminate, obtuse to acute and often 
inequilateral at base, 9-20 cm long, 3.5-9 cm wide, asper- 
ous below. Inflorescences terminal or upper-axillary, or 
2 or 3 pedunculate heads, often on short lateral branches; 
peduncles 2-4 cm long; heads large, bearing many flow- 
ers; phyllaries in ca 2 series, green to orange, subequal, 
narrowly acute and recurved; ray flowers 8-15, yellow, 
sterile, irregular, oblong, weakly bifid at apex, 1-2 cm 
long; disk flowers bisexual, orange, each subtended by 
paleae, the paleae orange, to 7 mm long, longer than the 
disk flowers in bud but considerably shorter at anthesis, 
the corolla ca 6 mm long, shortly 5-lobed, the tube nar- 
rowed just above the base, the stamens syngenesious, the 
filaments fused to slender part of corolla, the anthers ca 
2 mm long, black, the connective acute above, orange, the 
style branches exserted and spreading, orange, conspic- 
uously antrorse-pubescent. Achenes ± globose, ca 5 mm 
diam, minutely pubescent at apex, dark green and fleshy 
at maturity, contrasting sharply with the persistent orange 
palea; pappus lacking. Croat 11466. 

Common at margins of the forest or in tree-fall areas 
within the forest. Flowers and fruits principally in the 
rainy season (July to December). 

Panama south to Bolivia and Brazil; West Indies. In 
Panama, known from tropical moist forest in the Canal 
Zone, Bocas del Toro, San Bias, Herrera, Panama, and 
Darien, from premontane moist forest in the Canal Zone 
and Panama, from premontane wet forest in Colon, 
Code, Panama, and Darien, and from tropical wet forest 
in Colon, Panama, and Darien. 

See Fig. 553. 



Key to Sterile Woody Plants 

Nearly 700 species are included in this key. Excluded 
are species that are both cultivated and known only from 
the Laboratory Clearing; species that are usually mostly 
herbaceous; and some species that are probably no longer 
on the island. Some of the more common coarse herba- 
ceous vines in the forest are included, because they will 
be more frequently encountered and would otherwise 
be difficult to identify. 

Approximately 60% of the woody plants can be iden- 
tified with little difficulty, the remainder with varying 
degrees of difficulty. Species with excessive variation, or 
with juvenile forms that do not resemble the adult plants, 
may not key out. A few couplets terminate with two 

species because no characters could be found that would 
adequately distinguish the species from each other in 
sterile condition. 

Identifications should be thoroughly checked against 
the text descriptions and compared with herbarium speci- 
mens where possible. Troublesome couplets should be 
marked and the plant keyed out two or more ways, for 
even if the process yields several possibilities, it is faster 
and easier to check these in an herbarium than to attempt 
identification in most other ways. 

Pairs of symbols were added before selected couplets to 
facilitate progress through the keys. 

For further discussion of this key, see p. 53. 

KEY  TO  STERILE   WOODY  PLANTS 

Leaves simple: 
Leaves opposite or whorled KEY I, p. 861 
Leaves alternate or spiraled: 

Plants not lianas KEY 2, p. 877 
Plants lianas KEY 3, p. 896 

Leaves compound: 
Leaves palmately compound with 4 or more leaflets KEY 4, p. 899 
Leaves pinnately compound or with 3 or fewer leaflets: 

Leaves compound more than once KEY 5, p. 899 
Leaves pinnate or with 3 or fewer leaflets KEY 6, p. 901 

KEY   i:  LEAVES SIMPLE,  OPPOSITE  OR  WHORLED 

• Blades with the major veins arising at or near base and ± paralleling midrib for length of leaf, usually with tertiary 
veins perpendicular to and connecting these major laterals: 

Blades maroon beneath  Miconia rufostellulata (107. Melastomataceae) 
Blades not maroon beneath: 
• Blades lacking stellate or densely branched trichomes and lacking fimbriate scales along lower midrib: 

• Blades essentially glabrous (possibly pubescent on veins or in axils below): 
Plants lianas; blades entire: 

Stems (at least older ones) armed; blades with white trichomes in small tufts in axils  
  Strychnos brachistantha (115. Loganiaceae) 

Stems not armed; blades lacking tufts of white trichomes in axils: 
Blades with tufts of long, brownish trichomes in axils at base; petioles glabrous or puberulent  
 Strychnos darienensis (115. Loganiaceae) 

Blades not tufted in axils at base; petioles with long brownish or white trichomes  
 Strychnospanamensis (Fig. 447; 115. Loganiaceae) 

Plants shrubs or small trees: 

A 



862        STERILE WOODY PLANTS 

Blades usually with small tufts of trichomes in basal vein axils below; larger stems spiny  
 •  Strychnos brachistantha (115. Loganiaceae) 

Blades lacking tufts in axils: 
Blades obscurely crenulate, with sparse stiff setae arising from vein ends near apex; plants shrubs 
 Miconia lateriflora (107. Melastomataceae) 

Blades entire, without marginal setae: 
Plants trees, usually 6-10 m tall  Miconia hondurensis (107. Melastomataceae) 
Plants shrubs, usually less than 3.5 m tall (much shorter in parasitic Oryctanthus): 

Plants not epiphytic or parasitic; petioles ca 5 mm long  
 Conostegia cinnamomea (Fig. 431; 107. Melastomataceae) 

Plants epiphytic or parasitic; petioles 1-2 cm long: 
Plants large epiphytic shrubs; leaves thin, deciduous in the dry season; tertiary veins conspic- 

uous, perpendicular to major veins      Topobaea praecox (107. Melastomataceae) 
Plants small parasitic shrubs; leaves thick, not deciduous; tertiary veins not visible, not per- 

pendicular to major veins: 
Leaf blades obtuse to rounded at base (rarely subcordate)  
 Oryctanthus alveolatus (42. Loranthaceae) 

Leaf blades broadly rounded to subcordate at base . .. Oryctanthus cordifolius (42. Loranthaceae) 
• Blades pubescent: 

Petioles and stems glabrous or inconspicuously pubescent in age: 
Blades more than 10 cm wide, entire Bellucia grossularioides (107. Melastomataceae) 
Blades less than 5 cm wide, coarsely toothed: 

Blades asperous above, ovate to elliptic, shallowly toothed Calea prunifolia (133. Compositae) 
Blades smooth above, rhombic-ovate, usually coarsely toothed  
 Chromolaena odorata (Fig. 546; 133. Compositae) 

Petioles and stems conspicuously pubescent: 
Plants lianas: 

Branches not paired and divaricate; blades minutely strigose below; petioles and stems near nodes 
short-rufous-pubescent Adelobotrys adscendens (107. Melastomataceae) 

Branches always paired and divaricate: 
Pubescence on stems and blades long, conspicuous; blades lacking axillary domatia below  
 Strychnos toxifera (Fig. 448; 115. Loganiaceae) 

Pubescence short; blades with axillary tufts between inner pair of lateral veins below  
 Strychnos darienensis (115. Loganiaceae) 

Plants shrubs or small trees: 
Lateral veins with the inner pair departing midrib 5 mm or more above basal pair: 

Blades ending abruptly at base, often inequilateral; trichomes on stems erect and spreading  
 Clidemia dentata (Fig. 428; 107. Melastomataceae) 

Blades ± decurrent onto petioles; trichomes on stems appressed or acropetal; pairs of leaves often 
unequal  Miconia nervosa (Fig. 436; 107. Melastomataceae) 

Lateral veins all departing midrib at or very near base (less than 5 mm above base): 
Trichomes on stems, petioles, veins below, and margins of blade brown, more than 5 mm long ... 
 Clidemia collina (107. Melastomataceae) 

Trichomes on stems and petioles less than 5 mm long: 
Larger blades with 7 veins from base; blades broadly rounded to subcordate at base, often with 

some stellate trichomes on upper surface  
 Leandra dichotoma (Fig. 433; 107. Melastomataceae) 

Blades with 3-5 veins from base; trichomes on upper surface simple or lacking: 
Stems and petioles with purplish trichomes much longer than trichomes on midrib  
 Miconia lacera (Fig. 435; 107. Melastomataceae) 

Stems and petioles with trichomes not purplish, ± the same size as trichomes on midrib: 
Blades conspicuously pubescent above and below, usually acute at base   
  Conostegia bracteata (Fig. 430; 107. Melastomataceae) 

Blades ± glabrous above and minutely strigose below, usually ± rounded at base    
 Adelobotrys adscendens (107. Melastomataceae) 

• Blades with some stellate or densely branched trichomes or fimbriate scales below: 
* Major lateral veins departing midrib more than 5 mm above base: 

A Stellate or densely branched trichomes below very minute (appearing merely granular in hand lens), ± 
restricted to veins: 

Blades less than 2.5 times longer than broad: 
Blades sparsely pilose above, the margins dentate, with ± irregular, pilose cilia  
   Ossaea quinquenervia (107. Melastomataceae) 

Blades glabrous to granular-puberulent above, the margins ± entire, with sparse, short cilia  
 Clidemia septuplinervia (107. Melastomataceae) 

Blades more than 2.5 times longer than broad: 
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Petioles more than 1 cm long; blades long-decurrent onto petiole  
 Miconia lonchophylla (107. Melastomataceae) 

Petioles usually less than 1 cm long; blades not conspicuously decurrent onto petiole: 
Blades usually less than 6 cm wide, often to 8 cm wide; lateral veins spaced mostly 3-5 mm apart, 

the smallest reticulate veins clearly visible, darker than surface     
 Conostegia cinnamomea (Fig. 431; 107. Melastomataceae) 

Blades usually more than 8 cm wide, rarely less than 6 cm wide; lateral veins 5-12 mm apart, the 
smallest reticulate veins not clearly visible, not darker than surface  
  Miconia prasina (Fig. 437; 107. Melastomataceae) 

• Stellate or densely branched trichomes below very dense and/or conspicuous: 
Blades pubescent above at maturity: 

Blades with 3 veins from base; trichomes above sparse, ± appressed; trichomes below with a single 
strong central axis and with many fine radial arms at base  
 Henriettea succosa (Fig. 432; 107. Melastomataceae) 

Blades with 5-7 veins from base; trichomes above dense, erect; trichomes below of 2 types (simple 
and stellate)   Conostegia speciosa (107. Melastomataceae) 

Blades glabrous above at maturity: 
Blades subsessile, subcordate, often more than 10 cm wide  
 Miconia impetiolaris (107. Melastomataceae) 

Blades petiolate: 
Petioles 1-1.5 cm long; blades usually less than 7 cm broad  
   Conostegia xalapensis (107. Melastomataceae) 

Petioles more than 4 cm long; blades more than 10 cm wide  
  Miconia serrulata (107. Melastomataceae) 

• Major lateral veins all departing midrib at or less than 5 mm above base: 
Blades densely pubescent above; plants with simple, glandular, and stellate trichomes: 

Blades cordate at base; trichomes on stem 5 mm long or more; blade surface smooth  
 Clidemia octona (Fig. 429; 107. Melastomataceae) 

Blades obtuse at base; trichomes on stem short; blade surface bullate  
   Clidemia capitellata (Fig. 427; 107. Melastomataceae) 

Blades glabrous or sparsely pubescent above; plants lacking gland-tipped trichomes (except Miconia elata): 
Lateral veins obscure or closely spaced (less than 2 mm apart): 

Plants shrubs or small trees, not epiphytic, usually on shore; blades narrowly ovate, long-acuminate; 
lateral veins obscure, not at all raised; stems slender, drying smooth    
  Miconia borealis (107. Melastomataceae) 

Plants shrubs, epiphytic, usually in the forest, rarely on shore; blades ± obovate, not long-acuminate; 
lateral veins distinctly raised; stems thick, drying wrinkled  
    Topobaea praecox (107. Melastomataceae) 

Lateral veins prominent, more than 2 mm apart: 
Trichomes below long, stout, simple (densely branched at base); blades with 3 strong lateral veins  .. 
 Henriettea succosa (Fig. 432; 107. Melastomataceae) 

Trichomes not as above: 
Lower blade surface completely covered with minute stellate trichomes: 

Lower blade surface brownish, with many, minute, dark-brown, glandular areas scattered among 
the trichomes Miconia elata (107. Melastomataceae) 

Lower blade surface whitish, lacking dark-brown glandular areas  
 Miconia argentea (Fig. 434; 107. Melastomataceae) 

Lower blade surface not completely covered with minute stellate trichomes: 
Lower blade surface often purple, sparsely pubescent  
 Miconia rufostellulata (107. Melastomataceae) 

Lower blade surface green, sparsely to densely pubescent: 
Blades acute at base; stellate trichomes minute, inconspicuous  
 Miconia affinis (107. Melastomataceae) 

Blades cordate at base: 
Trichomes below minute, stellate, restricted-to veins  
   Clidemia purpureo-violacea (107. Melastomataceae) 

Trichomes below simple or with long lateral branches, scattered on blade, more dense on 
midrib   Miconia shattuckii (107. Melastomataceae) 

Blades with the major veins not arising at or near base and not ± parallel to midrib for length of leaf: 
® Plants with interpetiolar stipules or their scars continuous between the petioles; milky sap lacking: 

O Stipules not entire, irregularly divided or slightly bifid at top to divided all the way to base and thus appearing 
as 2 separate lobes or caducous, leaving a row of interpetiolar setae or with the lobes aristate, with tri- 
chomes more than 2 mm long: 

n Stipules bifid only at tip or divided less than two-thirds their length, otherwise entire (margins may be ciliate 
but not aristate), not represented by an interpetiolar line of stiff setae: 
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Young stems conspicuously pubescent, the trichomes brown, matted, spreading (not appressed), ca 0.5 mm 
long: 

Upper blade surface densely short-pubescent, ± scabrous  
 Psychotria micrantha (Fig. 532; 130. Rubiaceae) 

Upper blade surface essentially glabrous, smooth Psychotria psychotriifolia (Fig. 533; 130. Rubiaceae) 
Young stems glabrous or with very closely appressed trichomes: 

Lateral veins below ± the same thickness and length throughout the blade; reticulate veins inconspic- 
uous, often barely visible on young blades  Psychotria granadensis (130. Rubiaceae) 

Every second, or second and third, lateral vein below much thinner and shorter than the others; reticu- 
late veins below conspicuous, connecting the lateral veins: 

Stipules 8-15 mm long, foliaceous, caducous, bifid for less than one-fifth their length  
 Psychotria capitata (Fig. 527; ] 30. Rubiaceae) 

Stipules 4-10 mm long, mostly persistent, usually bifid more than one-third their length: 
Stipules coriaceous, their margins as durate as the body, the lobes usually flaring away from the 

stem, some of the stipules usually divided almost to base, the sinus between the lobes usually 
broadly U-shaped Palicourea guianensis (Fig. 524; 130. Rubiaceae) 

Stipules ± herbaceous, their margins ± thin, usually dissipating before the main body, the lobes 
not flaring, not divided nearly to base, the sinus between the lobes usually V-shaped  
 Psychotria brachiata (130. Rubiaceae) 

• Stipules divided completely to base or more than two-thirds their length or otherwise not entire or with con- 
spicuous setae on margins ca 4 mm long or caducous and represented only by an interpetiolar line of 
stiff setae: 

Young stems glabrous (sometimes with several widely dispersed trichomes): 
Stipule margin with several, long, stiff setae ca 4 mm long; shrubs less than 50 cm tall    
  Cephaelis ipecacuanha (Fig. 516; 130. Rubiaceae) 

Stipule margin lacking long stiff setae: 
Stipules represented by a line of broad-based setae: 

Setae ca 5 mm long Mouriri myrtilloides subsp. parvifolia (107. Melastomataceae) 
Setae ca 0.5 mm long Psychotria carthagenensis (Fig. 528; 130. Rubiaceae) 

Stipules not a line of setae: 
Stipule lobes linear: 

Petioles 1.5-4.5 cm long; leaves attenuate at base Cephaelis discolor (Fig. 515; 130. Rubiaceae) 
Petioles 0.2-1 cm long; leaves ± rounded at base: 

Stipule lobes ca 10 mm long, their bases 1.5-2 mm wide  
 Psychotria deflexa (Fig. 529; 130. Rubiaceae) 

Stipule lobes ca 3 mm long, their bases ca 1 mm wide  
 Psychotria acuminata (Fig. 526; 130. Rubiaceae) 

Stipule lobes ovate to lanceolate: 
Petioles to 3 cm long; leaves 12-25 cm long; stipule lobes usually ± ovate and ± rounded at 

apex, sometimes irregularly divided Palicourea guianensis (Fig. 524; 130. Rubiaceae) 
Petioles 1-1.5 cm long; leaves 10-16 cm long; stipule lobes usually ± lanceolate, ± acute or 

apiculate at apex  Psychotria brachybotrya (130. Rubiaceae) 
Young stems variously pubescent, often inconspicuously so: 

Trichomes on young stems densely spreading, ca 1.5 mm long; upper blade surface conspicuously 
pubescent  Cephaelis tomentosa (Fig. 517; 130. Rubiaceae) 

Pubescence not as above: 
Plants lianas; stipules caducous  Trigonia floribunda (72. Trigoniaceae) 
Plants shrubs: 

Stipules represented by a line of short bristles ca 0.5 mm long; stems and terminal buds densely se- 
riceous with appressed trichomes; terminal buds conspicuous, ca 8 mm long [if only a line of 
short bristles are present and the plant does not fit the rest of this description, look for stipules 
at the very tips of the branches and return to o on the preceding page]  
 Amaioua corymbosa (130. Rubiaceae) 

Stipules not represented by a line of bristles, otherwise not as above: 
Stipules 10-15 mm long or, if less than 10 mm, the lobes separated at base, persistent: 

Stems cinereous, with dense appressed trichomes ca 0.5 mm long; blades 10-45 cm long; stip- 
ules ciliate, glabrous to appressed-pubescent  Isertia haenkeana (130. Rubiaceae) 

Stems merely puberulent to ± cinereous, with appressed trichomes ca 0.1 mm long; blades 8-19 
cm long; stipules not ciliate, glabrous to inconspicuously strigose with minute, black, slen- 
der trichomes Psychotria racemosa (Fig. 534; 130. Rubiaceae) 

Stipules usually less than 10 mm long, the lobes not separated at base: 
Blades usually 3.5-12 cm long and 1.2-4.5 cm wide: 

Young stems conspicuously cinereous, with appressed, often matted trichomes ca 1 mm long; 
lower midrib with dense appressed trichomes ca 0.5 mm long    
 Psychotria pittieri (130. Rubiaceae) 
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Young stems minutely pubescent, with erect trichomes; lower midrib glabrous or puberulent, 
with appressed or spreading trichomes ca 0.1 mm long: 

Blades usually more than 12 cm long, at least the larger blades more than 3.5 cm wide; 
major lateral veins usually 10 or more on each side of midrib  
 Psychotria acuminata (Fig. 526; 130. Rubiaceae) 

Blades usually less than 10 cm long and 3.5 cm wide; major lateral veins usually 9 or fewer 
on each side of midrib Psychotria furcata (130. Rubiaceae) 

Blades usually 8-21 cm long and 2-10 cm wide: 
Younger parts of plant minutely puberulent, appearing almost glabrous, the trichomes scat- 

tered, less than 0.1 mm long Psychotria acuminata (Fig. 526; 130. Rubiaceae) 
Younger parts of plant more conspicuously puberulent, sometimes appearing cinereous, the 

trichomes to ca 0.2 mm long: 
Stipules 3-5 mm long, triangular, pliable Psychotria pubescens (130. Rubiaceae) 
Stipules more than 6 mm long, slender-lanceolate, stiff  
 Psychotria racemosa (Fig. 534; 130. Rubiaceae) 

O Stipules entire: 
Young stems densely pubescent, the trichomes 0.5 mm long or longer: 

Stipules glabrous or with at least some part of the outer surface glabrous (may have dense trichomes only 
on midrib and/or at base): 

Youngest blades with the upper surface bearing scattered, broad-based, appressed trichomes to ca 0.4 
long: 

Blades 3-6(11) cm long and 1.5-3 cm wide; petioles obscure or to 1 cm long; stipules 1.5-3 mm long, 
triangular, often scoop-shaped and projecting away from stem  
 Randia formosa (Fig. 535; 130. Rubiaceae) 

Blades and petioles longer than above; stipules not as above: 
Plants arching shrubs or lianas; blades briefly decurrent onto petiole; lower blade surface in dried 

specimens appearing finely wrinkled between lateral veins  
  Chomelia psilocarpa (130. Rubiaceae) 

Plants trees; blades rounded to obtuse at base, not at all decurrent onto petiole; lower blade surface 
not wrinkled   Guettarda foliacea (Fig. 523; 130. Rubiaceae) 

Youngest blades with the upper surface glabrous: 
Plants trees, to 15(25) m tall; blades blunt to rounded at apex; stipules ovate, to 1.8 cm long; trunk 

deeply involuted Macrocnemum glabrescens (130. Rubiaceae) 
Plants shrubs, to 3 m tall; blades sharply acute at apex; stipules acute, to 0.5 (1) cm long; trunk not 

involuted: 
Stipules joining above petiole; trichomes straight, slender Bertiera guianensis (130. Rubiaceae) 
Stipules separate above petiole; trichomes ± curly, matted  
 Psychotria emetica (Fig. 530; 130. Rubiaceae) 

Stipules with the outer surface completely and evenly pubescent: 
Lower blade surface (not veins only) conspicuously and permanently densely pubescent, the trichomes 

more than 0.5 mm long: 
Plants trees, to 15 m tall; stipules long-attenuate; trichomes on upper blade restricted mostly to veins 
 Antirrhoea trichantha (130. Rubiaceae) 

Plants shrubs or vines, the younger parts herbaceous; stipules ovate and apiculate at apex; trichomes 
on upper blade scattered evenly over surface  Sabicea villosa var. adpressa (130. Rubiaceae) 

Lower blade surface ± glabrous to minutely puberulent (may have dense trichomes on veins or widely 
scattered trichomes less than 0.5 mm long): 

Stipules densely brown-tomentose, to 1 cm long; lower stipule scars represented by a line of dark bris- 
tles ca 0.5 mm long; trees to 15 m tall  Amaioua corymbosa (130. Rubiaceae) 

Stipules and habit not as above: 
Midrib of upper surface of young blades with dense, appressed trichomes ca 0.5 mm long  
   Guettarda foliacea (Fig. 523; 130. Rubiaceae) 

Midrib of upper surface of young blades essentially glabrous: 
Plants usually 2-4 m tall; stems and veins of lower blade surface smoothly and densely appressed- 

pubescent (subsericeous), the trichomes whitish; stipules narrowly triangular, to 5 mm long, 
pubescent like stems Bertiera guianensis (130. Rubiaceae) 

Plants usually less than 1 m tall, often less than 30 cm dbh; stems and veins of lower blade surface 
coarsely and sparsely strigose and with scattered debris fragments (appearing very dirty), the 
trichomes white or gray but not conspicuous; stipules inconspicuous, triangular, less than 2 
mm long, strigose   Psychotria emetica (Fig. 530; 130. Rubiaceae) 

Young stems glabrous to densely pubescent, the trichomes less than 0.3 mm long (or longer than 0.3 mm and 
widely scattered): 

o Reticulate veins not directly visible; tertiary veins completely obscure; plants, if lianas, with persistent 
stipules: 

Blades 2-5(10) cm long and 1.3-4(6) cm wide: 
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Stipules ca 8-15 mm long, with the cusp ± equaling the main stipular body; plants shrubs, frequent 
 Psychotria chagrensis (130. Rubiaceae) 

Stipules to ca 4 mm long, with the cusp 3 or more times longer than the short, flaring base; plants 
shrubs, often climbing and vinelike, rare   Chiococca alba (130. Rubiaceae) 

Blades 5-30 cm long and 2.5-14 cm wide: 
Blade apex rounded; stipules ± obovate Cosmibuena skinneri (Fig. 518; 130. Rubiaceae) 
Blade apex acuminate to obtuse; stipules not obovate: 

Blades 5-10(16) cm long and 2.5-5.5 cm wide; lower stipules represented by a dense line of setae ca 
0.7 mm long Psychotria carthagenensis (Fig. 528; 130. Rubiaceae) 

Blades larger than above, lacking setae: 
Stipules represented by a low, thick, forward-projecting ridge ca 1.5-3.5 mm high  
 Psychotria uliginosa (130. Rubiaceae) 

Regular stipules present, 5-10 mm long  Psychotria limonensis (Fig. 531; 130. Rubiaceae) 
o Reticulate veins directly visible (may be very small); quaternary veins often also visible: 

Blades 30-65 cm long and 21-37 cm wide; stipules ca 7 cm long  
 Pentagonia macrophylla (130. Rubiaceae) 

Blades and stipules smaller: 
Plants lianas, the stems with thick-based, recurved spines usually less than 10 mm long; blade base 

cordate to rounded   Uncaria tomentosa (Fig. 537; 130. Rubiaceae) 
Plants with the stems unarmed; blade base not cordate or rounded: 
o Midrib on lower surface of young blades variously pubescent and/or the blades with tufts of 

trichomes in vein axils: 
Trichomes on midrib of younger blades below erect to vaguely appressed or less than 0.2 mm 

long: 
Lower surface of young (to half-mature) blades densely covered with short erect trichomes, 

giving the leaf a velvety feel Genipa americana (Fig. 520; 130. Rubiaceae) 
Leaf pubescence not as above: 

Branches with the 2-10 cm below the tips mostly glabrous, with conspicuous white lenticels: 
Lenticels roundish; vein axils below with conspicuous tufts of trichomes; blades acute to 

obtuse at apex  Coutarea hexandra (Fig. 519; 130. Rubiaceae) 
Lenticels elongate, slender; vein axils not tufted; blades briefly acuminate at apex  
 Pogonopus speciosus (130. Rubiaceae) 

Branches not as above: 
Lateral veins below usually somewhat enlarged, with pitlike domatia in axils, the trichomes 

on veins very short, granular, not densely pilose in axils  
 Psychotria horizontalis (130. Rubiaceae) 

Veins and trichomes not as above: 
Blades with conspicuous flaplike projections on midrib near vein axils below  
 Psychotria micrantha (Fig. 532; 130. Rubiaceae) 

Blades lacking axillary flaps: 
Stipules glabrous, usually ± scoop-shaped, sharply acute, 5-10 mm long; branches 

often spinescent, usually stiff, with the bark peeling into small flakes; leaf scars 
often visible, shield-shaped   Randia armata (130. Rubiaceae) 

Stipules and branches not as above: 
Trichomes on veins below curled, ± matted and appressed, to ca 0.5 mm long; 

stems mostly pubescent and petioles to ca 1 cm long  
 Psychotria emetica (Fig. 530; 130. Rubiaceae) 

Trichomes not as above and/or petioles longer than 1 cm: 
Petioles stout, less than 1 cm long; veins below mostly glabrous except for axil- 

lary tufts of trichomes; leaves acute at base  
 Alibertia edulis (Fig. 511; 130. Rubiaceae) 

Leaves not as above: 
Stipules subpersistent, 2-37 mm long, slender-attenuate; midrib below on 

young blades glabrous to puberulent; plants not weak-stemmed and 
decumbent: 

Leaves 3 or 4 at each node  Hamelia patens (130. Rubiaceae) 
Leaves 2 at each node Hamelia axillaris (130. Rubiaceae) 

Stipules and leaves not as above: 
Underside of veins on half-mature blades densely appressed-pubescent; 

plants trees Chimarrhis parviflora (130. Rubiaceae) 
Underside of veins on half-mature blades glabrous or puberulent; plants 

weak-stemmed, often decumbent shrubs  
 Hoffmannia woodsonii (130. Rubiaceae) 

Trichomes on underside of midrib closely appressed and/or longer than 0.5 mm: 
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Stipules 1.5-2 cm long, obovate, rounded at apex, not caducous  
  Macrocnemum glabrescens (130. Rubiaceae) 

Stipules not as above: 
Stipules to ca 15 mm long; leaves 15-42 cm long, the underside covered with short erect 

trichomes, giving the surface a velvety feel ... Genipa americana (Fig. 520; 130. Rubiaceae) 
Stipules and leaves not as above: 

Young branches with conspicuous, white, elongate lenticels; stipules persistent, to 2 mm 
long; leaf bases decurrent onto the short, obscure petiole  
 Pogonopus speciosus (130. Rubiaceae) 

Branches and leaves not as above: 
Stipules 5 mm long or less: 

Stems usually mostly glabrous; trichomes, when present, usually ca 0.1 mm long ... 
 Hoffmannia woodsonii (130. Rubiaceae) 

Stems usually ± pubescent; trichomes at least 0.3 mm long: 
Stipules joining above petiole; trichomes straight, slender  
 Bertiera guianensis (130. Rubiaceae) 

Stipules separate above petiole; trichomes ± curled, matted  
 Psychotria emetica (Fig. 530; 130. Rubiaceae) 

Stipules more than 5 mm long: 
Conspicuous lateral veins usually in 5-8 pairs per blade: 

Petioles usually 2-5 mm long; stipules subpersistent, the pairs joined at base .... 
 Bertiera guianensis (130. Rubiaceae) 

Petioles (7)10-25 mm long; stipules caducous, not joined at base: 
Terminal bud area with trichomes to ca 2 mm long  
 Calycophyllum candidissimum (Fig. 514; 130. Rubiaceae) 

Terminal bud area lacking such long trichomes, at most densely sericeous: 
Blades with the midrib above densely short-appressed-pubescent; blades not 

long-attenuate at base   Guettarda foliacea (Fig. 523; 130. Rubiaceae) 
Blades with the midrib above glabrous; blades long-attenuate at base   
 Chimarrhis parviflora (130. Rubiaceae) 

Lateral veins usually in more than 12 pairs per blade: 
Stipules to 3 cm long, ca 7 mm wide at base, ± persistent  
   Warscewiczia coccinea (130. Rubiaceae) 

Stipules to 1.2 cm long, less than 5 mm wide at base, caducous: 
Half-mature blades with the trichomes on veins below less than 0.2 mm long, 

soft, ± curled  Chimarrhis parviflora (130. Rubiaceae) 
Half-mature blades with the trichomes on veins below appressed, straight, more 

than 0.7 mm long Alseis blackiana (Fig. 512; 130. Rubiaceae) 
o Midrib on lower surface of young blades glabrous; blades lacking tufts of trichomes in vein axils 

(the pitlike domatia themselves may be pubescent inside in Alibertia and Tocoyena): 
• Stipules 7-30 mm long: 

Midrib of blade below bearing conspicuous flaplike projections near each major lateral vein: 
Leaves clustered at branch tips, usually with less than 12 pairs of major lateral veins  
 Tocoyena pittieri (Fig. 536; 130. Rubiaceae) 

Leaves not clustered at branch tips, usually with more than 12 pairs of major lateral veins 
 Psychotria marginata (139. Rubiaceae) 

Midrib of blade below lacking flaps: 
Lateral veins at confluence with midrib below usually somewhat enlarged and with pitlike 

domatia, but lacking tufts of trichomes in the pits  
 Psychotria horizontalis (130. Rubiaceae) 

Lateral veins lacking pitlike domatia or, if small pits present, the pits usually pubescent 
inside: 

Lower lateral vein axils with pubescent, pitlike axillary domatia: 
Leaf blades drying green or brown, the largest blades less than 17 cm long and 8 cm 

wide Alibertia edulis (Fig. 511; 130. Rubiaceae) 
Leaf blades drying black, the largest more than 25 cm long and 10 cm wide  
 Tocoyena pittieri (Fig. 536; 130. Rubiaceae) 

Lower lateral vein axils not as above: 
Stipules with a cusp ± as long as stipule body Faramea occidentalis (130. Rubiaceae) 
Stipules lacking a cusp or the cusp much shorter than stipule body: 

Stipules subpersistent, to 12 mm long, 8-13 mm wide, ovate, with a cusp 2-3 mm 
long Psychotria grandis (130. Rubiaceae) 

Stipules not as above: 
A Stipules caducous, not broadly triangular, usually densely cinereous; blades ± cori- 



868        STERILE WOODY PLANTS 

aceous, usually attenuate at base; plants rare  
 Chimarrhis parviflora (130. Rubiaceae) 

A Stipules and leaves not as above: 
Leaves appearing clustered at ends of branches, thin; midrib below often with 

flaps in the axils Tocoyena pittieri (Fig. 536; 130. Rubiaceae) 
Leaves not clustered at ends of branches, ± coriaceous; midrib lacking flaps 
 Posogueria latifolia (Fig. 525; 130. Rubiaceae) 

• Stipules less than 7 mm long or, if longer, lacking conspicuous pits at base of secondary veins: 
Lateral veins with conspicuous pits in the side near axils below  
 Psychotria horizontalis (130. Rubiaceae) 

Lateral veins lacking pits in the side: 
Lower leaf surface with conspicuous pits in the vein axils; petioles ca 5 mm long  
 Coussarea curvigemmia (130. Rubiaceae) 

Lower leaf surface lacking axillary pits; petioles may be much longer than 5 mm: 
Stems with conspicuous white lenticels 2-10 cm from tip, the twigs usually straight, stiff: 

Lenticels round, not more than 2 times longer than wide  
 Coutarea hexandra (Fig. 519; 130. Rubiaceae) 

Lenticels elongate, several times longer than broad ... Pogonopus speciosus (130. Rubiaceae) 
Stems lacking white lenticels, the twigs various: 

Stipules ending in a conspicuous cusp about as long as the broadly flaring base: 
Blades abruptly acuminate, the acumen 7-10 mm long; lateral veins in 7-9 pairs per 

blade; major veins below ± sunken into the leaf matrix; plants in the forest ... 
 Faramea luteovirens (130. Rubiaceae) 

Blades acute or with a slightly projecting acumen; lateral veins in more than 12 pairs 
per leaf; major veins below outstanding on the blade surface; plants cultivated at 
the Laboratory Clearing Ixora coccinea (130. Rubiaceae) 

Stipules lacking a long cusp: 
Plants trees; young branches usually ca 5 mm thick; stipules triangular, subpersistent, 

sharply acute, often somewhat projecting away from stem; blades 18-28 cm long 
and 7-14 cm wide Tocoyena pittieri (Fig. 536; 130. Rubiaceae) 

Plants not as above: 
Petioles to 1.5 cm long; blades 5-16 cm long; all veins arising from midrib of ± 

equal widths and lengths; stipular scars with a minute line of trichomes; stip- 
ules ± blunt at apex Psychotria carthagenensis (Fig. 528; 130. Rubiaceae) 

Petioles and blades longer than above; alternate veins arising from midrib much 
more slender and short than the others; stipule scars lacking a line of trichomes; 
stipules often sharp at apex: 

Stipules ± persistent, linear, ca 4 mm long; leaves often 3 or 4 per node; younger 
parts usually very minutely pubescent  
 Hamelia patens var. glabra (130. Rubiaceae) 

Stipules caducous; leaves 2 per node: 
Plants trees, growing near the shore  
 Cassipourea elliptica (104. Rhizophoraceae) 

Plants weak-stemmed shrubs, growing in the forest  
 Hoffmannia woodsonii (130. Rubiaceae) 

® Plants lacking interpetiolar stipules (or if stipules or scars present, not continuous between petioles); milky sap 
often present: 

iV Leaf pairs markedly unequal (often subopposite): 
n Blades lacking stellate trichomes below: 

Blades drying with prominent cystoliths; stems usually quadrangular in age; blades glabrous above and 
with scattered trichomes on veins below Trichanthera gigantea (129. Acanthaceae) 

Blades not drying with cystoliths: 
Blades with tufts of trichomes in vein axils below; most leaves alternate  
 Lycianthes synanthera (124. Solanaceae) 

Blades lacking axillary tufts (except Solanum antillarum, with the leaves mostly opposite): 
Blades ± glabrous below, usually ± equilateral at base: 

Leaves arising opposite one another at nodes; branch tips with the terminal buds naked, reddish- 
brown Neea amplifolia (Fig. 227; 48. Nyctaginaceae) 

Smaller leaves arising from the axils of the larger, the leaves sometimes alternate; branch tips not as 
above: 

Blades with inconspicuous axillary tufts of trichomes Solanum antillarum (124. Solanaceae) 
Blades lacking axillary tufts Solanum arboreum (Fig. 484; 124. Solanaceae) 

Blades pubescent below, usually inequilateral at base: 
Plants armed in leaf axils  Pisonia aculeata (Fig. 228; 48. Nyctaginaceae) 
Plants not armed: 
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Blades pubescent only on midrib below, subcordate on one side at base  
 Rinorea sylvatica (Fig. 397; 95. Violaceae) 

Blades densely pubescent below: 
Blades elliptic-oblong Cordia panamensis (121. Boraginaceae) 
Blades ovate-cordate   Cyphomandra hartwegii (Fig. 481; 124. Solanaceae) 

D Blades with stellate trichomes below: 
Blades armed on midrib with recurved prickles; prickles on stems recurved: 

Plants lianas; blades petiolate   Solanum lanciifolium (124. Solanaceae) 
Plants shrubs; blades sessile or nearly so (larger blades may be petiolate)  
 Solanum jamaicense (Fig. 486; 124. Solanaceae) 

Blades unarmed: 
Blades glabrous above in age; pubescence below so dense as to obscure surface; stems densely pubescent; 

plants often small trees Solanum hayesii (Fig. 485; 124. Solanaceae) 
Blades conspicuously pubescent above in age; pubescence below dense but surface visible; stems 

densely pubescent when young but sparsely so in age; plants small shrubs   
 Solanum subinerme (124. Solanaceae) 

•a Leaf pairs ± equal: 
• Blades, when held to light, with punctations or glandular or pellucid dots or lepidote scales below (may be 

on veins): 
Plants lianas; branch axils sometimes with long recurved spines: 

Most parts with stalked or sessile T-shaped trichomes; lower blade surface with a few, large, rounded 
glands near base (sunken into tissue, not at all free or peltate)  
   Tetrapteris macrocarpa (Fig. 312; 71. Malpighiaceae) 

Plants lacking T-shaped trichomes; blades either lacking glands altogether or with glandlike peltate 
scales scattered over lower surface: 

Blades reddish-brown-pubescent on lower surface, the veins more densely pubescent; stems apparently 
lacking recurved axillary spines  
  Combretum laxum var. epiphyticum (Fig. 420; 105. Combretaceae) 

Blades glabrous or nearly so on underside except on veins or in vein axils; stems sometimes with prom- 
inent axillary spines: 

Stems with axillary spines; underside of blades glabrous on veins, possessing axillary tufts, lacking 
conspicuous, pale, peltate scales over the surface  
   Combretum decandrum (Figs. 416,417, and fig. on p. 20; 105. Combretaceae) 

Stems lacking axillary spines; underside of blades pubescent on veins, lacking axillary tufts, pos- 
sessing conspicuous, pale, peltate scales over the surface  
 Combretum fruticosum (Fig. 418; 105. Combretaceae) 

Plants not as above: 
• Blades pubescent at least on veins below: 

Blades with at least some stellate trichomes below: 
Blades mostly subcordate at base   Vismia macrophylla (92. Guttiferae) 
Blades usually not subcordate at base: 

Blades sparsely pubescent below; sap clear Siparuna guianensis (57. Monimiaceae) 
Blade surface below obscured by dense (sometimes minute) pubescence; sap yellow or orange: 

Blades usually ovate, broadest near base; petioles more than 1.5 cm long; blades brown or whit- 
ish below, conspicuously stellate-pubescent, reddish-pellucid-punctate  
  Vismia baccifera (Fig. 394; 92. Guttiferae) 

Blades elliptic, broadest near middle; petioles ca 1 cm long; blades usually green below, very 
inconspicuously pubescent, black-opaque-punctate  
 Vismia billbergiana (Fig. 395; 92. Guttiferae) 

Blades lacking stellate trichomes below: 
Most blades less than 3 cm wide: 

Largest blades less than 6 cm long: 
Blade margins distinctly undulate Eugenia nesiotica (Fig. 424; 106. Myrtaceae) 
Blade margins not undulate Eugenia principium (106. Myrtaceae) 

Largest blades more than 6 cm long: 
Punctations opaque when dry Adenaria floribunda (102. Lythraceae) 
Punctations pellucid: 

Blades caudate-acuminate, the acumen to 1.5 cm long Myrcia fosteri (106. Myrtaceae) 
Blades acuminate but not caudate  Eugenia venezuelensis (106. Myrtaceae) 

Most blades more than 3 cm wide: 
• Plants lianas (Aegiphila elata sometimes a climbing shrub); blades ovate or broadly elliptic: 

Petioles less than 2 cm long; blades all simple; tendrils lacking  
 Aegiphila elata (122. Verbenaceae) 

Petioles more than 3 cm long; adult plants with some blades bifoliolate; tendrils simple  
   Cydista heterophylla (Fig. 492; 126. Bignoniaceae) 
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• Plants shrubs or trees; blades oblong-elliptic to narrowly elliptic or lanceolate: 
T-shaped trichomes restricted to midrib above and below; blades with a few round glands, es- 

pecially at tip and base Spachea membranacea (71. Malpighiaceae) 
Trichomes not T-shaped; blades lacking glands: 

Younger parts with conspicuous orange punctations (black and opaque when dry); blades 
villous mostly on veins below, glabrate above Adenaria floribunda (102. Lythraceae) 

Younger parts lacking orange (black or opaque when dry) punctations; blades with appressed, 
often minute trichomes on surface below: 

Lateral veins in more than 12 pairs, prominentiy raised below; blades ± thick, obtuse to 
short-acuminate Psidium guajava (106. Myrtaceae) 

Lateral veins in fewer than 10 pairs; blades not thick, usually acuminate: 
Blades glabrous above, with minute stellate trichomes below; sap yellow or orange ... 
 Vismia billbergiana (Fig. 395; 92. Guttiferae) 

Blades with trichomes at least on midrib above, with fine, simple, appressed pubescence 
below; sap clear: 

Most blades less than 10 cm long and with a long blunt acumen  
 Eugenia galalonensis (106. Myrtaceae) 

Most blades more than 10 cm long, sometimes mucronate or with a sharp acumen .. 
• • • Aegiphila panamensis (Fig. 478; 122. Verbenaceae) 

• Blades essentially glabrous: 
o Petioles less than 5 mm long or lacking: 

Blades sessile, less than 4 cm wide Mouriri myrtilloides subsp. parvifolia (107. Melastomataceae) 
Blades petiolate: 

Blades less than 7 cm long: 
Young stems quadrangular or with 4 slender winglike ribs, glabrous or inconspicuously 

appressed-pubescent or minutely and inconspicuously puberulent: 
Blades not noticeably glandular-punctate on surfaces, very sparsely pellucid-punctate, the 

youngest stems inconspicuously puberulent  
 Mouriri myrtilloides subsp. parvifolia (107. Melastomataceae) 

Blades conspicuously glandular-punctate on surfaces, densely pellucid-punctate, the young- 
est stems glabrous or appressed-pubescent: 

Youngest stems wholly glabrous; tertiary venation of upper blade surface clearly visible, 
weakly raised, much less conspicuous than major lateral veins  
  Psidium friedrichsthalianum (Fig. 425; 106. Myrtaceae) 

Youngest stems sparsely appressed-pubescent; tertiary venation of upper blade surface 
obscure but scarcely less conspicuous than major lateral veins  
 Calycolpus warscewiczianus (Fig. 423; 106. Myrtaceae) 

Young stems terete, lacking wings, conspicuously short-puberulent or inconspicuously 
appressed-pubescent: 

Young stems and petioles inconspicuously appressed-pubescent: 
Leaf blades usually drying greenish (at least on lower surface), the veins all prominulous 

on upper surface (including the reticulate veins)   Myrcia gatunensis (106. Myrtaceae) 
Leaf blades usually drying brown (the upper surface usually dark brown), the veins of 

upper surface obscure, especially the collecting vein, the reticulate veins not at all 
visible Calycolpus warscewiczianus (Fig. 423; 106. Myrtaceae) 

Young stems and petioles conspicuously short-puberulent: 
Blades coriaceous, pale brown on drying, seldom more than 5 cm long, the midrib con- 

spicuously puberulent on lower surface, glabrous on upper surface  
  Eugenia principium (106. Myrtaceae) 

Blades not coriaceous, drying green, frequently more than 5 cm long, the midrib glabrous 
on lower surface, sometimes inconspicuously puberulent along midrib on upper 
surface Eugenia oerstedeana (106. Myrtaceae) 

Blades more than 7 cm long: 
Blades abruptly acuminate, with a short sharp cusp ca 1 mm long, the punctations below often 

brown, conspicuous Combretum fruticosum (Fig. 418; 105. Combretaceae) 
Blades not as above: 
o Blades caudate-acuminate: 

Blades more than 12 cm long Psidium anglohondurense (106. Myrtaceae) 
Blades less than 10 cm long: 

Leaf blades usually drying greenish (at least on lower surface), the veins all prominu- 
lous on upper surface (including the reticulate veins)  
 Myrcia gatunensis (106. Myrtaceae) 

Leaf blades usually drying brown (the upper surface usually dark brown), the veins of 
upper surface obscure, especially the collecting vein, the reticulate veins not at all 
visible Calycolpus warscewiczianus (Fig. 423; 106. Myrtaceae) 



KEY  I        87I 

o Blades abruptly acuminate: 
Blades less than 12 cm long    Psidium friedrichsthalianum (Fig. 425; 106. Myrtaceae) 
Blades more than 12 cm long: 

Blades acute to abruptly and usually bluntly acuminate, drying ± concolorous, usually 
brown; stems tending to be somewhat flattened near nodes  
 Eugenia coloradensis (106. Myrtaceae) 

Blades narrowly long and sharply acuminate, drying bicolorous, green, much paler be- 
neath; stems terete; new leaves reddish .... Psidium anglohondurense (106. Myrtaceae) 

o Petioles at least sometimes more than 5 mm long: 
Blades more than 3 times longer than broad: 

Blades toothed Koanophyllon wetmorei (Fig. 548; 133. Compositae) 
Blades entire: 

Plants lianas or small shrubs; blades with lepidote scales below  
 Combretum fruticosum (Fig. 418; 105. Combretaceae) 

Plants trees; blades lacking lepidote scales: 
Reticulate veins connecting the major lateral veins very conspicuous, sinuate; blades to 9 cm 

wide Marila laxiflora (92. Guttiferae) 
Reticulate veins not conspicuously sinuate; blades to 6 cm wide  
 Syzygium jambos (Fig. 426; 106. Myrtaceae) 

Blades less than 3 times longer than broad: 
Sap copious, milky; stems with ridges: 

Plants lianas; reticulate veins conspicuous; punctations restricted to veins, not raised  
 Odontadenia puncticulosa (Figs. 458-60; 118. Apocynaceae) 

Plants trees; reticulate veins obscure; punctations raised, not obviously associated with veins 
 Tabernaemontana arborea (Fig. 464; 118. Apocynaceae) 

Sap clear or the stems lacking ridges: 
Basal vein axils with dense clusters of glands below  
   Cydista heterophylla (Fig. 492; 126. Bignoniaceae) 

Basal vein axils lacking dense clusters of glands below: 
Reticulate veins connecting the lateral veins very conspicuous, sinuate  
 Marila laxiflora (92. Guttiferae) 

Reticulate veins very inconspicuous, not sinuate: 
Lower blade surface with dense, conspicuous, peltate, usually concave scales  
 Combretum fruticosum (Fig. 418; 105. Combretaceae) 

Lower blade surface lacking peltate scales, with conspicuous, often raised glands but 
these never appearing at all free from the leaf tissue: 

At least the younger stems with 4 ribs, appearing quadrangular  
  Psidium friedrichsthalianum (Fig. 425; 106. Myrtaceae) 

Stems not ribbed or quadrangular, sometimes flattened laterally so as to appear ± 
2-edged Eugenia coloradensis (106. Myrtaceae) 

Blades lacking punctations, glandular and pellucid dots, and lepidote scales below: 
Leaves often verticillate or congested at tips of branches: 

Leaves not congested at apex of branches but verticillate with 4 or 5 leaves per node; sap milky  
  Allamanda caihartica (118. Apocynaceae) 

Leaves clustered at tips of branches; sap not milky: 
Blades less than 10 cm long, with axillary domatia below; stipules lacking   
  Terminalia amazonica (Figs. 421, 422; 105. Combretaceae) 

Blades more than 15 cm long, lacking axillary domatia; interpetiolar stipules caducous  
 Alseis blackiana (Fig. 512; 130. Rubiaceae) 

Leaves not verticillate, not congested at apex of branches: 
A Plants parasitic shrubs or lianas, the blades generally coriaceous: 

Stems square, or 2-edged at least near apex: 
Stems square; blades less than 1.5 cm wide Phoradendron quadrangule (42. Loranthaceae) 
Stems 2-edged at least near apex; blades more than 2 cm wide  
  Phthirusa pyrifolia (42. Loranthaceae) 

Stems terete: 
Blades usually ± elliptic, acuminate, ± acute at base  
 Phoradendron piperoides (Fig. 212; 42. Loranthaceae) 

Blades ovate, usually rounded at apex, obtuse to subcordate at base: 
Plants lianas, more than 1 m long; blades less than 5 cm long  
 Struthanthus orbicularis (42. Loranthaceae) 

Plants shrubby, less than 1 m long; blades more than 5 cm long: 
Blades ± cuneate, the petioles more than 5 mm long  
 Oryctanthus occidentalis (Fig. 211; 42. Loranthaceae) 

Blades rounded to subcordate at base, the petioles less than 5 mm long: 
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Leaf blades broadly rounded to subcordate at base . . . Oryctanthus cordifolius (42. Loranthaceae) 
Leaf blades obtuse to rounded at base (rarely subcordate)  
 Oryctanthus alveolatus (42. Loranthaceae) 

A Plants not parasitic: 
• Plants lianas: 

® Blades pubescent below: 
Trichomes simple, erect to ± appressed: 

Young stems and blades below conspicuously and densely soft-pubescent: 
Blades ± rounded or obtuse at base; midrib not arched  
 Aegiphila cephalophora (122. Verbenaceae) 

Blades often subcordate at base; midrib arched   Prestonia ipomiifolia (118. Apocynaceae) 
Young stems and blades not conspicuously and densely pubescent: 

Blades toothed: 
Plants epiphytic lianas, often rooting at nodes; blades inequilateral at base  
 Drymonia serrulata (Fig. 503; 127. Gesneriaceae) 

Plants arching shrubs or lianas; blades equilateral at base: 
Blades rounded to cordate, often with 3-5 palmate veins at base, less than 13 cm long 
  Heterocondylus vitalbis (133. Compositae) 

Blades obtuse to acute at base, not palmately veined, often more than 13 cm long  
   Wulffia baccata (Fig. 553; 133. Compositae) 

Blades entire: 
Stems with stout axillary spines Pisonia aculeata (Fig. 228; 48. Nyctaginaceae) 
Stems lacking spines: 

Blades with reticulate venation not conspicuous (tertiary veins often visible on Mande- 
villa villosa); most blades less than 8 cm long: 

Blades with major lateral veins obscure, the tertiary veins not visible; canopy lianas 
 Cynanchum recurvum (119. Asclepiadaceae) 

Blades with major lateral and secondary veins conspicuous  
 Mandevilla villosa (Fig. 453; 118. Apocynaceae) 

Blades with reticulate venation conspicuous without magnification (on dried speci- 
mens); at least some blades more than 8 cm long: 

Petioles ca 1.5 cm or more long; blades with the lateral veins arising mostly from 
basal half of midrib Mikania leiostachya (Fig. 549; 133. Compositae) 

Petioles less than 1 cm long; blades with the lateral veins distributed evenly along 
midrib: 

Stems usually with interpetiolar ridges; blade midribs and major lateral veins 
bearing both pilose and puberulent trichomes    
 Porsteronia myriantha (118. Apocynaceae) 

Stems lacking interpetiolar ridges; blade midribs and major lateral veins glabrous 
or merely sparsely pilose Combretum cacoucia (105. Combretaceae) 

Trichomes T-shaped, often appearing as appressed, 2-ended trichomes but peltately attached 
(swivels on center): 

Blades densely pubescent below: 
Trichomes contiguous below, obscuring surface: 

Blades ovate, broadly rounded at base, less than twice as long as broad  
 Stigmaphyllon hypargyreum (71. Malpighiaceae) 

Blades oblong-elliptic, narrowly rounded at base, more than twice as long as broad  
 Hiraea faginea (71. Malpighiaceae) 

Trichomes below not contiguous: 
Trichomes below stalked: 

Blades less than 10 cm wide, long-acuminate; petioles with 2 conspicuous, slender 
glands at apex; stems sparsely pubescent Hiraea quapara (71. Malpighiaceae) 

Blades more than 10 cm wide, cuspidate to short-acuminate; petioles lacking glands at 
apex; stems densely ferruginous-tomentose  
 Hiraea grandifolia (Fig. 308; 71. Malpighiaceae) 

Trichomes below not stalked, appressed: 
Petioles ca 1 cm long, with small, inconspicuous glands   
 Banisteriopsis cornifolia (71. Malpighiaceae) 

Petioles more than 1.5 cm long, with a conspicuous pair of glands at apex: 
Blades broadly ovate, occasionally lobed, often palmately veined at base, less than 

twice as long as broad . . . Stigmaphyllon lindenianum (Fig. 311; 71. Malpighiaceae) 
Blades elliptic or ovate-elliptic, not lobed or palmately veined, more than twice as 

long as broad  Stigmaphyllon puberum (71. Malpighiaceae) 
Blades not densely pubescent below: 
O Blades mostly obovate, the base narrow and subcordate...  Hiraea reclinata (71. Malpighiaceae) 
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O Blades ± ovate or elliptic, the base obtuse to rounded or subcordate: 
Petioles with 2 glands at apex: 

Blades elliptic, not palmately veined at base  
   Stigmaphyllon ellipticum (71. Malpighiaceae) 

Blades ovate, palmately veined at base  
 Stigmaphyllon lindenianum (Fig. 311; 71. Malpighiaceae) 

Petioles lacking glands: 
Stems with sparse to dense, appressed, T-shaped trichomes, soon glabrate to glabrous; 

blades acuminate, obtuse to rounded at base  
   Mascagnia nervosa (Fig. 309; 71. Malpighiaceae) 

Stems tomentose with sessile and stalked T-shaped trichomes, at least the sessile ones 
persisting on stems; blades very short-acuminate or acute  
   Tetrapteris macrocarpa (Fig. 312; 71. Malpighiaceae) 

© Blades essentially glabrous below (may have cystoliths appearing as trichomes): 
Plants with milky sap: 

Blades mostly less than 5 cm wide: 
Blades with several (1-4) conspicuous glands at base of midrib above: 

Blades lacking axillary pits below, often rounded at base  
 Mesechites trifida (Fig. 454; 118. Apocynaceae) 

Blades with pits in axils below, usually obtuse at base, coriaceous   
 Forsteronia viridescens (118. Apocynaceae) 

Blades lacking conspicuous glands at base of midrib, usually acute at base: 
Blades with small pitlike domatia in axils below . . Forsteronia peninsularis (118. Apocynaceae) 
Blades lacking small pitlike domatia in axils: 

Blades markedly bicolorous, the lateral veins inconspicuous, the apex gradually 
acuminate   Prestonia acutifolia (118. Apocynaceae) 

Blades not markedly bicolorous, the lateral veins conspicuous, the apex abruptly acu- 
minate or mucronate Rhabdadenia biflora (118. Apocynaceae) 

Blades mostly more than 5 cm wide: 
Blades with pitlike axillary domatia below and 1-4 conic glands at base of midrib above ... 
 Forsteronia viridescens (118. Apocynaceae) 

Blades lacking pitlike axillary domatia and glands: 
Stems corky, with many conspicuous lenticels Prestonia obovata (118. Apocynaceae) 
Stems ± smooth: 

Blades ovate-cordate; petioles ca 6 cm long Cynanchum cubense (119. Asclepiadaceae) 
Blades not ovate-cordate; petioles less than 6 cm long: 

Blades usually with 10 or more pairs of lateral veins  
   Odontadenia macrantha (Figs. 455-57; 118. Apocynaceae) 

Blades usually with 9 or fewer pairs of lateral veins: 
Reticulate veins conspicuous below, the midrib lacking a raised ridge; veins with 

sessile, opaque, plate-shaped glands; apex of blades not markedly downturned 
 Odontadenia puncticulosa (Figs. 458-60; 118. Apocynaceae) 

Reticulate veins inconspicuous and/or the midrib with a raised ridge in center; 
veins lacking glands; apex of blades various: 

Reticulate veins fine, distinct; blades usually obtuse but sometimes rounded at 
base  Prestonia portobellensis (Fig. 461; 118. Apocynaceae) 

Reticulate veins obscure, few; blades mostly rounded at base, becoming sub- 
cordate  Marsdenia crassipes (119. Asclepiadaceae) 

Plants lacking milky sap: 
D Blades broadly rounded at base: 

Blades asperous: 
Blades densely covered with minute lepidote scales especially below; margins often scab- 

ridulous Petrea aspera (Fig. 479; 122. Verbenaceae) 
Blades lacking lepidote scales; margins glabrous    
  Prionostemma aspera (Fig. 334; 78. Hippocrateaceae) 

Blades not asperous: 
Stems with very short, simple trichomes Mikania tonduzii (133. Compositae) 
Stems glabrous or with T-shaped trichomes: 

Petioles with 2 conspicuous glands 1-2 mm long at apex: 
Petioles slender, 1-3 cm long .... Stigmaphyllon ellipticum (Fig. 310; 71. Malpighiaceae) 
Petioles thick, 0.7-1.5 cm long Mascagnia hippocrateoides (71. Malpighiaceae) 

Petioles lacking 2 conspicuous glands: 
Blades orbicular to very widely elliptic; young stems and buds golden-puberulent.. 
   Tetrapteris macrocarpa (Fig. 312; 71. Malpighiaceae) 

Blades elliptic; young stems and buds not golden-puberulent: 
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Stipule scars lacking Hylenaea praecelsa (78. Hippocrateaceae) 
Stipule scars present, sometimes encircling stem: 

Reticulate veins not obvious Tontelea richardii (Fig. 335; 78. Hippocrateaceae) 
Reticulate and even tertiary veins evident  
  Mascagnia nervosa (Fig. 309; 71. Malpighiaceae) 

D Blades ± acute at base: 
Blades somewhat toothed: 

Young stems densely puberulent, lacking wings below petiole when dry  
 Hippocratea volubilis (Fig. 333; 78. Hippocrateaceae) 

Young stems glabrous, with minute wings below petiole when dry  
 Anthodon panamense (Figs. 331, 332; 78. Hippocrateaceae) 

Blades entire: 
Blades with 3-5 palmate veins from near base Mikania tonduzii (133. Compositae) 
Blades pinnately veined throughout: 

Blades sometimes broadly ovate, with the lateral veins inconspicuous; plants large, 
much-branched lianas  
 Gnetum leyboldii var. woodsonianum (Figs. 41, 42; 13. Gnetaceae) 

Blades ± elliptic to obovate, with the lateral veins distinct: 
Blades asperous and minutely lepidote below, the margins often scabridulous  
 Petrea aspera (Fig. 479; 122. Verbenaceae) 

Blades not asperous below: 
Blades drying with linear cystoliths; largest blades less than 12 cm long; plants li- 

anas on the forest floor Justicia graciliflora (Fig. 506; 129. Acanthaceae) 
Blades not drying with crystals or cystoliths; largest blades usually more than 12 

cm long: 
Young stems puberulent, the trichomes erect, simple; blades often narrowly sub- 

cordate at base ... Combretum laxum var. laxum (Fig. 419; 105. Combretaceae) 
Young stems with appressed or stalked, T-shaped trichomes; blades not nar- 

rowly subcordate at base (usually acute to obtuse or subrounded): 
Blades subcoriaceous, drying brown, the reticulate venation raised, conspicu- 

ous; pubescence reddish-brown, the younger parts tomentose  
 Heteropteris laurifolia (71. Malpighiaceae) 

Blades moderately thin, drying green or brownish, the reticulate venation 
scarcely raised, not conspicuous; pubescence whitish, ± sericeous but 
mostly soon deciduous: 

Blades usually long-acuminate, 2.5-3 times longer than wide; considerable 
pubescence persisting on stems.... Tetrapteris discolor (71. Malpighiaceae) 

Blades acute to short-acuminate, ca 2(2.5) times longer than wide; stems 
soon essentially glabrous Tetrapteris seemannii (71. Malpighiaceae) 

* Plants shrubs or trees, not lianas: 
o Blades pubescent: 

Blades densely and conspicuously pubescent below: 
Blades with 10 or fewer pairs of lateral veins: 

Blades entire, smooth above; veins ± equidistant; stems with prominent leaf scars and stalked 
T-shaped trichomes Byrsonima crassifolia (71. Malpighiaceae) 

Blades conspicuously toothed, asperous above; veins closer to base than apex; stems lacking 
prominent leaf scars, the trichomes simple: 

Reticulate veins of lower leaf surface conspicuous, densely hispid (the trichomes stiffly 
erect)  Clibadium surinamense (133. Compositae) 

Reticulate veins of lower leaf surface not raised, glabrate to strigose (the trichomes ± 
appressed or strongly leaning)    Clibadium asperum (133. Compositae) 

Blades with 11 or more pairs of lateral veins: 
Stems ± square; trichomes on blades stellate  
 Siparuna pauciflora (Figs. 246, 247; 57. Monimiaceae) 

Stems terete; trichomes on blades simple: 
Stems and lower blade surfaces brown; blades ending abruptly at base; plants trees, more 

than 6 m tall at maturity Vochysia ferruginea (73. Vochysiaceae) 
Stems and lower blade surfaces not brown; blades decurrent onto petioles; plants usually 

shrubs, less than 3 m tall Aphelandra sinclairiana (129. Acanthaceae) 
Blades not densely pubescent below: 
o Trichomes T-shaped: 

Blades subsessile or with densely ferruginous young stems: 
Blades subsessile; plants shrubs, less than 2 m tall; young stems not densely ferruginous- 

pubescent  Malpighia romeroana (71. Malpighiaceae) 
Blades conspicuously petiolate; plants trees, usually more than 10 m tall; young stems 

densely ferruginous-pubescent Byrsonima spicata (71. Malpighiaceae) 
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Blades petiolate and not with ferruginous pubescence on young stems: 
Trichomes on underside of blades restricted to midrib, brownish  
 Spachea membranacea (71. Malpighiaceae) 

Trichomes on underside of blades sparse to moderate, throughout surface (may be mi- 
nute), whitish Bunchosia comifolia (71. Malpighiaceae) 

o Trichomes not T-shaped: 
Petioles mostly more than 1 cm long: 

Blades with conspicuous glands at base of midrib and sometimes along margins    
 Colubrina glandulosa (81. Rhamnaceae) 

Blades lacking glands: 
Blades with 3-5 strong basal veins, often remotely toothed  
  Heterocondylus vitalbis (133. Compositae) 

Blades pinnately veined, entire: 
Blades drying without prominent cystoliths; stems terete; blades ± elliptic   
 Guapira standleyanum (Fig. 226; 48. Nyctaginaceae) 

Blades drying with prominent cystoliths; stems often quadrangular; blades hetero- 
morphic, often ± asymmetrical Trichanthera gigantea (129. Acanthaceae) 

Petioles mostly less than 1 cm long: 
Blades less than 1.5 cm broad or mostly more than 5.5 cm broad, entire, estipulate: 

Plants epiphytic shrubs; blades to 1.5 cm wide .. Columnea billbergiana (127. Gesneriaceae) 
Plants shrubs or small trees; blades more than 3 cm wide (usually more than 5.5 cm).. 
 Siparuna guianensis (57. Monimiaceae) 

Blades 1.5-5.5 cm broad, usually toothed, stipulate: 
Blades oblique and rounded to slightly subcordate at base  
 Rinorea sylvatica (Fig. 397; 95. Violaceae) 

Blades usually ± equilateral, acute to obtuse at base: 
Blades caudate-acuminate, sparsely hirsute on veins below, less than 13 cm long ... 
 Rinorea squamata (95. Violaceae) 

Blades acuminate, not caudate, densely puberulent throughout below, to 17 cm long 
 Aegiphila panamensis (Fig. 478; 122. Verbenaceae) 

o Blades essentially glabrous (some with cystoliths): 
• Petioles mostly more than 1 cm long: 

Lateral veins very closely spaced and/or inconspicuous: 
Blades oblong, emarginate at apex; lateral veins ± perpendicular to midrib; plants not 

epiphytic  Calophyllum longifolium (92. Guttiferae) 
Blades not oblong, not emarginate at apex: 

Blades obovate, rounded at apex; lateral veins ascending; plants epiphytic trees: 
Blades very thick and leathery, drying opaque . ..  Clusia odorata (Fig. 387; 92. Guttiferae) 
Blades thick but not leathery, drying translucent  
  Havetiopsis flexilis (Fig. 388; 92. Guttiferae) 

Blades oblong-elliptic, acuminate at apex: 
Lateral veins very inconspicuous, ascending: 

Blades usually broadest above the middle, coriaceous, the midrib moderately indis- 
tinct, smooth, the primary lateral veins numerous and close, the reticulate vena- 
tion not visible   Clusia odorata (Fig. 387; 92. Guttiferae) 

Blades usually broadest at about the middle, relatively thin, the midrib obviously 
raised beneath, bearing close minute projections under magnification, the primary 
lateral veins mostly in 8-12 pairs, ca 1 cm apart  
 Tovomitopsis nicaraguensis (Fig. 393; 92. Guttiferae) 

Lateral veins conspicuous, ± perpendicular to midrib: 
Blades dull on both surfaces (especially below); veins not raised, the marginal collect- 

ing vein not visible; sap in younger parts whitish-yellow; upper surface, when 
dry, with the reticulate veins not prominulous and the collecting vein obscure 
 Rheedia edulis (Fig. 389; 92. Guttiferae) 

Blades at least weakly shiny; veins weakly raised, the collecting vein clearly visible 
on both surfaces; sap in younger parts bright yellow; upper surface, when dry, 
with the reticulate veins prominulous and the collecting vein evident  
 Rheedia acuminata (92. Guttiferae) 

Lateral veins conspicuous and distant: 
A Larger blades more than 15 cm long: 

* Plants shrubs, less than 2 m tall, or hemiepiphytic shrubs or small trees: 
Plants hemiepiphytic shrubs or small trees, usually restricted to higher canopy, rare; 

blades rounded to acute at apex Hydrangea peruviana (60. Saxifragaceae) 
Plants not hemiepiphytic; blades acuminate at apex: 

Younger branchlets ferruginous-pubescent, slender, lenticellate; blades lacking a 
marginal connecting vein Neea amplifolia (Fig. 227; 48. Nyctaginaceae) 
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Younger branchlets glabrous, thick, not lenticellate; blades with a marginal connect- 
ing vein Dendropanax stenodontus (109. Araliaceae) 

* Plants trees, more than 3 m tall: 
Sap yellow: 

Trees ca 10 m tall with stilt-roots; largest blades usually more than 25 cm long .... 
    Tovomita longifolia (Fig. 391; 92. Guttiferae) 

Trees ca 5 m tall, lacking stilt roots; largest blades usually less than 25 cm long 
(juveniles sometimes larger): 

Petioles less than 1.5 cm long; lateral veins below conspicuously loop-connected, 
with the secondary veins many, closely spaced, parallel, prominulous, con- 
necting the lateral veins Marila laxiflora (92. Guttiferae) 

Most petioles more than 2 cm long; lateral veins below at most weakly loop- 
connected, with the secondary veins reticulate  
 Tovomitopsis nicaraguensis (Fig. 393; 92. Guttiferae) 

Sap not colored: 
Petioles to 3 cm long, averaging ca 1.5 cm  
  Guapira standleyanum (Fig. 226; 48. Nyctaginaceae) 

Petioles less than 1.5 cm long, averaging ca 0.7 cm  
 Petrea aspera (Fig. 479; 122. Verbenaceae) 

A All blades less than 15 cm long: 
Plants hemiepiphytic shrubs; blades usually rounded (sometimes acute) at apex; reticulate 

veins prominent below when dry Hydrangea peruviana (60. Saxifragaceae) 
Plants not hemiepiphytic; blades acuminate at apex: 

Blades somewhat palmately veined at base, with 2 glands at base on either side of petiole 
and with other glands scattered along blade margins  
 Colubrina glandulosa (81. Rhamnaceae) 

Blades pinnately veined throughout, lacking glands: 
Young stems densely ferruginous-pubescent; older stems rough; sap clear; plants 

usually medium-sized trees; blades drying dark  
  Guapira standleyanum (Fig. 226; 48. Nyctaginaceae) 

Young stems ± glabrous; older stems smooth; sap yellow; plants usually small trees; 
blades not drying dark Tovomita stylosa (Fig. 392; 92. Guttiferae) 

a Petioles mostly less than 1 cm long: 
Plants with milky or yellow sap: 

Blades obovate or oblanceolate: 
Blades acuminate at apex, the veins inconspicuous; sap milky; plants not hemiepiphytic 
 Stemmadenia grandiflora (Figs. 462, 463; 118. Apocynaceae) 

Blades rounded at apex, the veins obscure; sap yellow; plants hemiepiphytic trees: 
Blades very thick, leathery, drying opaque   Clusia odorata (Fig. 387; 92. Guttiferae) 
Blades thick, not leathery, drying translucent  
  Havetiopsis flexilis (Fig. 388; 92. Guttiferae) 

Blades oblong or elliptic: 
Sap milky; lateral veins more than 5 mm apart; stems not wrinkled when dry: 

Blades elliptic or lanceolate-elliptic, long-acuminate, with axillary domatia below .... 
 Malouetia guatemalensis (Fig. 452; 118. Apocynaceae) 

Blades oblong, short-acuminate, lacking axillary domatia  
  Lacmellea panamensis (118. Apocynaceae) 

Sap yellow; lateral veins either closely spaced or ± obscure; stems with longitudinal 
wrinkles when dry: 

Blades less than 8 cm long and 3 cm wide; plants very large trees with adventitious roots 
 Symphonia globulifera (Fig. 390; 92. Guttiferae) 

Blades more than 8 cm long and 3 cm wide; plants small to medium-sized trees lacking 
adventitious roots: 

(Fresh) Blades dull on both surfaces, especially below; veins obscure, not at all raised; 
marginal collecting vein not visible; sap in younger parts whitish-yellow; (Dry) 
Reticulate veins not prominulous on upper surface; collecting vein obscure to 
lacking above Rheedia edulis (Fig. 389; 92. Guttiferae) 

(Fresh) Blades at least weakly shiny; veins weakly raised; collecting vein usually 
clearly visible on both surfaces; sap in younger parts bright yellow; (Dry) Retic- 
ulate veins prominulous on upper surface; collecting vein also prominulous on 
upper surface Rheedia acuminata (92. Guttiferae) 

Plants lacking yellow or milky sap: 
•< Plants hemiepiphytic: 

Plants small shrubs, less than 1 m tall; blades usually less than 3 cm wide  
  Codonanthe crassifolia (Fig. 502), C. uleana (127. Gesneriaceae) 

Plants trees or large shrubs, more than 1 m tall; blades more than 3 cm wide: 
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Blades gradually tapered to base, thick, the veins obscure; sap thick and copious; plants 
common   Clusia odorata (Fig. 387; 92. Guttiferae) 

Blades ending abruptly at petiole, thin, the veins conspicuous; sap not thick or copious; 
plants rare Hydrangea peruviana (60. Saxifragaceae) 

•fr Plants not hemiepiphytic: 
Mature blades mostly less than 7 cm long; at least the youngest stems winged when dry: 

Plant a cultivated shrub at the Laboratory Clearing; most larger stems winged  
  Thunbergia erecta (129. Acanthaceae) 

Plants shrubs or trees, not cultivated; older stems not winged: 
Blades mostly sessile, sharply acuminate, obtuse to rounded at base, lacking domatia; 

plants usually shrubs  
 Mouriri myrtilloides subsp. parvifolia (107. Melastomataceae) 

Blades petiolate, with a rounded acumen, acute at base, bearing a small subterminal 
cavity; plants medium-sized trees  
 Lafoensia punicifolia (Figs. 410, 411; 102. Lythraceae) 

Mature blades mostly more than 7 cm long or the younger stems not winged when dry 
{Calycolpus warscewiczianus with leaves to only 8 cm long but the stems not winged): 

Largest blades less than 3 cm wide; lateral veins many (more than 15 pairs) and closely 
spaced (less than 2 mm apart)  
 Calycolpus warscewiczianus (Fig. 423; 106. Myrtaceae) 

Largest blades more than 3 cm wide; lateral veins fewer and more widely spaced: 
Blades estipulate, drying with prominent linear cystoliths  
 Justicia graciliflora (Fig. 506; 129. Acanthaceae) 

Blades stipulate, drying without linear cystoliths: 
Stems and petioles essentially glabrous; blades inconspicuously toothed in apical 

half, the lateral veins loop-connected  
 Cassipourea elliptica (104. Rhizophoraceae) 

Stems and petioles with T-shaped trichomes: 
Plants shrubs, usually less than 2 m tall; stipules interpetiolar  
 Malpighia romeroana (71. Malpighiaceae) 

Plants lianas or trees, usually more than 3 m tall; stipules axillary or lacking: 
Plants lianas or scandent shrubs; mature blades glabrous above, coriaceous 
 Heteropteris laurifolia (71. Malpighiaceae) 

Plants trees, not scandent; mature blades pubescent on midrib above, not 
coriaceous: 

Most blades with conspicuous glands near midrib at base below and often 
scattered on surface Spachea membranacea (71. Malpighiaceae) 

Most blades eglandular Byrsonima spicata (71. Malpighiaceae) 

KEY  2:   LEAVES   SIMPLE,  ALTERNATE   OR  SPIRALED;  PLANTS  NOT   LIANAS 

Petioles with paired, usually stipitate glands near apex; sap milky; leaves very shallowly crenate or entire; plants not 
stellate-pubescent  " Sapium aucuparium, S. caudatum (Fig. 325; 75. Euphorbiaceae) 

Petioles lacking glands near apex or the sap not milky: 
• Blades not entire (toothed or sinuate): 

• Blades essentially glabrous: 
• Petioles mostly more than 1 cm long: 

Leaves nearly 1 m long, densely clustered at apices of stout stems; stems with numerous, persistent, imbri- 
cate, long stipules   Cespedezia macrophylla (89. Ochnaceae) 

Leaves and stems not as above: 
Blades 5-lobed; petioles more than 20 cm long   Carica cauliflora (Fig. 409; 99. Caricaceae) 
Blades not lobed; petioles less than 10 cm long: 

Petioles with a pair of large glands at apex; blades evenly pinnately veined, lacking axillary domatia 
below Sapium caudatum (Fig. 325; 75. Euphorbiaceae) 

Petioles lacking glands at apex: 
Blades with conspicuous glands at base: 

Blades with axillary domatia below Alchomea latifolia (75. Euphorbiaceae) 
Blades lacking axillary domatia: 

Basal glands red on both surfaces when fresh, inconspicuous when dry; twigs tan, not pubes- 
cent; basal veins extending less than one-third the length of blade  
 Alchomea costaricensis (Fig. 318; 75. Euphorbiaceae) 

Basal glands green above, not visible below, conspicuous when dry; twigs reddish-brown- 
pubescent when young; basal veins extending more than two-thirds the length of blade 
 Hasseltia floribunda (Fig. 399; 96. Flacourtiaceae) 

Blades lacking glands: 
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Plants shrubs, with slender trunks, usually less than 4 m tall: 
Blades sparsely toothed, at most 20 teeth on each side of blade  
 Dendropanax stenodontus (Fig. 443; 109. Araliaceae) 

Blades with more than 30 teeth on each side of blade: 
Leaves always broadest well above the middle, clustered at apex of stem; plants erect shrubs, 

usually more than 2.5 m tall; stems more than 1 cm diam  
   Gustavia fosteri (103. Lecythidaceae) 

Leaves broadest usually at or below the middle; plants shrubs, usually less than 1 m tall or 
vinelike; stems usually less than 7 mm diam: 

Plants usually less than 1 m tall; blade margins with minute, subulate, regular teeth; peti- 
oles to 2 cm long Ardisiapellucida (112. Myrsinaceae) 

Plants usually vinelike shrubs more than 2 m long; blades irregularly toothed; most peti- 
oles more than 3 cm long  Urera eggersii (Fig. 210; 40. Urticaceae) 

Plants trees, with stout trunks: 
Blades more than 30 cm long, oblanceolate; leaves densely spiraled at apices of branches: 

Lateral veins apparent Gustavia superba (Figs. 414, 415; 103. Lecythidaceae) 
Lateral veins obscure Grias fendleri (Fig. 413; 103. Lecythidaceae) 

Blades less than 25 cm long, usually broadest near or below the middle; leaves not congested 
at apices of branches: 

Blades ± attenuate to acute at base, decurrent onto petiole; blades ovate  
   Roupala montana (41. Proteaceae) 

Blades obtuse to acute at base, ending abruptly at petiole: 
Blades coarsely toothed, mostly with 6 or fewer pairs of lateral veins  
 Alchomea costaricensis (Fig. 318; 75. Euphorbiaceae) 

Blades finely toothed, with 7 or more pairs of lateral veins  
 Saurauia laevigata (88. Dilleniaceae) 

• Petioles mostly less than 1 cm long: 
Blades nearly 1 m long, densely clustered at apices of stout stems; stems with numerous, persistent, imbri- 

cate, long stipules   Cespedezia macrophylla (89. Ochnaceae) 
Blades and stems not as above: 

Blades with pellucid punctations or striations and/or conspicuous axillary domatia: 
Blades not pellucid-punctate, rounded to subcordate at base and ± inequilateral; domatia in axils 

below pocketlike, untufted Tetrathylacium johansenii (Fig. 400; 96. Flacourtiaceae) 
Blades with pellucid punctations or striations, not both rounded and inequilateral at base: 

Branchlets short, with terminal spines; blades less than 5.5 cm long  
   Casearia aculeata (96. Flacourtiaceae) 

Branchlets not short, lacking terminal spines; blades more than 5.5 cm long: 
Petioles 1-4(6) mm long; blades ± equilateral at base, usually with axillary domatia below  
   Casearia corymbosa (96. Flacourtiaceae) 

Petioles 5-10 mm long; blades often inequilateral at base, lacking axillary domatia: 
Blade margins with 2-4 serrations per cm; blades elliptic Laetia thamnia (96. Flacourtiaceae) 
Blade margins with 5-8 serrations per cm; blades oblong Laetia procera (96. Flacourtiaceae) 

Blades lacking pellucid punctations and axillary domatia: 
Serrations mostly glandular-tipped; trunk spiny, the spines often branched: 

Blades usually less than 2.5 times longer than wide, shallowly toothed    
 Xylosma oligandrum (96. Flacourtiaceae) 

Blades usually more than 2.5 times longer than wide, deeply toothed  
 Xylosma chloranthum (Fig. 401; 96. Flacourtiaceae) 

Serrations not glandular-tipped: 
Lateral veins loop-connected: 

Blades mostly more than 60 cm long Grias fendleri (Fig. 413; 103. Lecythidaceae) 
Blades less than 25 cm long: 

Largest blades less than 14 cm long Mabea occidentalis (75. Euphorbiaceae) 
Largest blades more than 15 cm long: 

Stipules amplexicaul   Olmedia aspera (Fig. 205; 39. Moraceae) 
Stipules lateral, paired: 

Blades asperous Trophis racemosa (39. Moraceae) 
Blades smooth Sorocea affinis (39. Moraceae) 

Lateral veins not loop-connected: 
Lateral veins not raised below; stipules subpersistent; petioles slightly canaliculate, with sharp 

margins Ouratea lucens (89. Ochnaceae) 
Lateral veins raised below: 

Petioles canaliculate; blades with inconspicuous, flaplike axillary domatia below, rounded to 
subcordate at base and inequilateral. . Tetrathylacium johansenii (Fig. 400; 96. Flacourtiaceae) 

Petioles not canaliculate; blades lacking axillary domatia, acute and equilateral at base  
 Casearia commersoniana (Fig. 398; 96. Flacourtiaceae) 
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Blades pubescent, at least on veins: 
• Blades palmately veined at base: 

Blades with simple trichomes: 
Petioles less than 2 cm long: 

Plants shrubs, often vinelike, armed with recurved spines on stem (inconspicuously on juveniles) .. . 
 Celtis iguanaeus (38. Ulmaceae) 

Plants shrubs or small trees, unarmed: 
Blades somewhat cordate at base; stipules caducous: 

Blades 5-15 cm long, 1.5-5 cm wide Trema micrantha (Fig. 193; 38. Ulmaceae) 
Blades (10)15-33 cm long, 6-16 cm wide Apeiba tibourbou (84. Tiliaceae) 

Blades not cordate at base; stipules caducous or persistent, slender: 
Blades rounded onto petiole; tertiary veins prominulous; petioles often more than 1 cm long; 

stipules persistent  Acalypha diversifolia (Fig. 315; 75. Euphorbiaceae) 
Blades acute at base; tertiary veins not prominulous; petioles less than 1 cm long; stipules 

caducous Casearia guianensis (96. Flacourtiaceae) 
Petioles more than 2 cm long: 

Petioles ± glabrous; blades lobed or unlobed: 
Blades 3-5-lobed   Cochlospermum vitifolium (Fig. 396; 94. Cochlospermaceae) 
Blades not lobed  Myriocarpa yzabalensis (40. Urticaceae) 

Petioles conspicuously pubescent with simple trichomes; blades unlobed: 
Blades with conspicuous cystoliths above when dry, acute, obtuse, or rarely subcordate at base: 

Blades often more than 20 cm long   
 Myriocarpa yzabalensis (40. Urticaceae) 

Blades less than 18 cm long  Urera eggersii (Fig. 210; 40. Urticaceae) 
Blades lacking cystoliths, cordate or subcordate at base: 

Plants shrubs to 2 m tall; blades less than 10 cm long Melochia lupulina (87. Sterculiaceae) 
Plants trees or shrubs more than 3 m tall; blades more than 10 cm long: 

Blades ovate, 10-20 cm long; stipules less than 13 mm long; petioles more than 4 cm long ... 
 Acalypha macrostachya (Fig. 316; 75. Euphorbiaceae) 

Blades elliptic, more than 20 cm long; stipules more than 15 mm long; petioles less than 3 cm 
long Apeiba tibourbou (84. Tiliaceae) 

Blades with stellate or arachnoid trichomes above or below: 
Blades with the surface below obscured by dense arachnoid pubescence (some with stellate trichomes 

also): 
Petioles more than 2 cm long, ferruginous; sap copious; twigs with large bud scales at apex  
 Coussapoa panamensis (Fig. 198; 39. Moraceae) 

Petioles less than 2 cm long: 
Blades inequilateral at base, cordate on one side, ± acute on the other, usually less than 8 cm long; 

petioles less than 5 mm long Muntingia calabura (83. Elaeocarpaceae) 
Blades ± equilateral at base, more than 10 cm long; petioles more than 8 mm long: 

Lower blade surface with chiefly arachnoid, brownish pubescence  
 Luehea seemannii (84. Tiliaceae) 

Lower blade surface with both arachnoid and stellate pubescence  
 Luehea speciosa (Fig. 359; 84. Tiliaceae) 

Blades lacking arachnoid pubescence: 
+ Blades cordate or subcordate at base: 

Trichomes on blade below a mixture of simple and stellate: 
Blades lobed, armed with minute prickles Hibiscus bifurcatus (Fig. 363; 85. Malvaceae) 
Blades unlobed, unarmed Melochia lupulina (87. Sterculiaceae) 

All trichomes below stellate: 
Blades with 4 or fewer pairs of lateral veins above the basal pair (usually arising in apical half of 

blade); blades often shallowly lobed: 
Blades deeply cordate, the sinus of the larger leaves usually more than 1.5 cm deep; margins 

crenate (i.e., the teeth blunt) Hibiscus sororius (Fig. 364 and fig. on p. 12; 85. Malvaceae) 
Blades not so deeply cordate, the sinus usually less than 1 cm deep; margins variously serrate 

with ± sharp teeth: 
Upper blade surface with long, acicular trichomes interspersed with short, stellate, many- 

pointed ones Heliocarpus popayanensis (Fig. 358; 84. Tiliaceae) 
Upper blade surface with trichomes of ± uniform size, either simple or few-pointed: 

Blades 10-20 cm wide, cordate  Pavonia dasypetala (85. Malvaceae) 
Blades usually 4-10 cm wide, truncate or only very shallowly cordate  
 Pavoniapaniculata (85. Malvaceae) 

Blades with 5 or more pairs of major lateral veins above the basal pair (usually ± equally 
spaced): 

Blades ovate, broadest below the middle; petioles more than 3 cm long, with a row of glands at 
apex  Croton panamensis (75. Euphorbiaceae) 
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Blades usually elliptic or oblong-elliptic; petioles less than 3 cm long, lacking glands: 
Blades softly rufous-pubescent below; stellate trichomes stalked; petioles and young 

branches long-pilose    Apeiba tibourbou (84. Tiliaceae) 
Blades harshly grayish-pubescent below; stellate trichomes sessile: 

Blades usually inequilateral at base; plants trees more than 3 m tall  
 Guazuma ulmifolia (87. Sterculiaceae) 

Blades ± equilateral at base; plants shrubs less than 2.5 m tall  
    Waltheria glomerata (87. Sterculiaceae) 

* Blades not cordate or subcordate at base: 
Lateral veins ± uniformly spaced along midrib, sometimes lacking just above base: 

Petioles more than 1.5 cm long; branchlets essentially glabrous; blades usually with 2 red glands 
at base Alchornea costaricensis (Fig. 318; 75. Euphorbiaceae) 

Petioles less than 1 cm long; branchlets conspicuously stellate-pubescent; blades lacking glands 
    Waltheria glomerata (87. Sterculiaceae) 

Lateral veins clustered in apical half of blade: 
Blades more than twice as long as broad, often with tufts of trichomes in apical axils below, not 

lobed   Trichospermum mexicanum (Fig. 360; 84. Tiliaceae) 
Blades less than twice as long as broad, lacking tufts in axils below, the larger ones sometimes 

lobed: 
Blades with 3-5 serrations per cm, the serrations ca 2 mm deep  
 Pavonia paniculata (85. Malvaceae) 

Blades with 6 or more serrations per cm, the serrations ca 1 mm deep: 
Plants shrubs less than 2.5 m tall; upper blade surface with only stellate trichomes of vari- 

ous sizes Triumfetta lappula (Fig. 361; 84. Tiliaceae) 
Plants trees more than 6 m tall; upper blade surface with long acicular trichomes inter- 

spersed with short stellate ones Heliocarpus popayanensis (Fig. 358; 84. Tiliaceae) 
• Blades not palmately veined at base: 

Blades with pellucid dots: 
Blades lacking sharp teeth, abruptly acuminate at apex: 

Blades densely pubescent below, rounded to subcordate at base; petioles densely pubescent  
 Zuelania guidonia (Figs. 403, 404; 96. Flacourtiaceae) 

Blades sparsely pubescent below, acute at base; petioles glabrous or sparsely pubescent  
   Casearia aculeata (96. Flacourtiaceae) 

Blades sharply toothed, usually gradually acuminate at apex: 
Blades less than 10 cm long, with conspicuous pellucid dots, the margins finely serrate  
 Casearia arborea (96. Flacourtiaceae) 

Blades more than 10 cm long: 
Pellucid dots minute, red-orange; margins finely serrulate with subulate teeth; blades more than 

20 cm long Ardisia pellucida (112. Myrsinaceae) 
Pellucid dots usually clear, conspicuous or inconspicuous; margins coarsely serrate; blades less than 

20 cm long: 
Blades broadest above the middle, the pellucid dots conspicuous  
 Casearia guianensis (96. Flacourtiaceae) 

Blades broadest at or below the middle, the pellucid dots inconspicuous  
 Casearia arguta (96. Flacourtiaceae) 

Blades lacking pellucid dots: 
Lower blade surface densely and conspicuously pubescent (sometimes sparsely so in Banara but the 

petioles with glands at apex): 
Blades either more than 10 cm wide and subcordate at base or ± truncate at base with prominent 

glands at apex of petiole and on tips of serrations: 
Blades with glands at apex of petiole and on serrations, less than 7 cm wide, never subcordate at 

Dase Banara guianensis (96. Flacourtiaceae) 
Blades eglandular, more than 10 cm wide, often subcordate at base; teeth consisting of marginal 

tufts of trichomes Castilla elastica (39. Moraceae) 
Blades less than 10 cm wide, lacking glands: 

Blades mostly acute to attenuate at base; petioles often fused at base with a very short branch  
 Cordia spinescens (121. Boraginaceae) 

Blades obtuse to subcordate at base; petioles not as above: 
Many leaves opposite or subopposite; blades sharply toothed, sometimes ovate   
  Clibadium surinamense (133. Compositae) 

Leaves all alternate; blades usually obscurely toothed Vernonia canescens (133. Compositae) 
Lower blade surface not densely pubescent: 
® Petioles more than 2 cm long: 

Blades cordate at base; trunk armed  Hura crepitans (75. Euphorbiaceae) 
Blades acute to rounded at base; trunk unarmed: 

Blades less than 12 cm long, toothed only in apical half   Roupala montana (41. Proteaceae) 
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Blades more than 20 cm long, obscurely toothed or sinuate to dentate throughout  
 Sloanea zuliinsis (83. Elaeocarpaceae) 

® Petioles less than 2 cm long: 
Blades toothed ± throughout, often prominently so: 

Serrations glandular-tipped; stipules subulate, persistent    
  Turnera panamensis (Fig. 405; 97. Turneraceae) 

Serrations not glandular-tipped; stipules ovate and persistent, or caducous, or lacking: 
Stipules to 3 mm long, persistent, ovate, whitish; blades ± elliptic   
 Hybanthusprunifolius (95. Violaceae) 

Stipules small and caducous or lacking: 
Blade margins with 8-12 serrations per cm; petioles 1-2.5 cm long   
 Ardisia pellucida (112. Myrsinaceae) 

Blade margins with 4-6 shallow serrations per cm; petioles less than 0.8 cm long  
 Casearia arguta (96. Flacourtiaceae) 

Blades toothed only near apex or obscurely toothed: 
Blades glabrous above: 

Lateral veins ascending; blades less than 12 cm long Lozania pittieri (37. Lacistemaceae) 
Lateral veins ± perpendicular to midrib; blades more than 12 cm long: 

Trees usually 5-15 m tall; stems greenish when dried, sparsely puberulent, the trichomes ca 
0.5 mm long, the surface smooth, not with brownish structures like sand grains  
   Olmedia aspera (Fig. 205; 39. Moraceae) 

Trees 8-25 m tall; stems brown, densely granular-puberulent, the trichomes to ca 0.2 mm 
long, the surface roughened with brown structures like sand grains  
 Trophis racemosa (39. Moraceae) 

Blades pubescent above: 
Blades caudate-acuminate, gradually tapered to base; lateral veins often ± perpendicular to 

midrib; stipules amplexicaul   Olmedia aspera (Fig. 205; 39. Moraceae) 
Blades acute to acuminate at apex, ± abrupt at base; lateral veins ascending: 

Stems rufous-tomentose  Couratari panamensis (Fig. 412; 103. Lecythidaceae) 
Stems essentially glabrous: 

Plants trees or shrubs, often unbranched except near apex, growing only in clearings, 
estipulate; blades rugose above Vernonia patens (Fig. 552; 133. Compositae) 

Plants trees, usually branched, usually growing in the forest, stipulate; blades not rugose 
above   Trophis racemosa (39. Moraceae) 

Blades entire (some lobed but the lobe margins not toothed, not sinuate): 
O Blades lobed: 

Blades deeply lobed, nearly to or beyond middle: 
Blades peltate: 

Blades smooth above, remaining intact and open after falling .... Cecropia insignis (Fig. 194; 39. Moraceae) 
Blades scabrous or rough above, rolling up after falling: 

Blades lobed more than three-fourths the way to base, flat or slightly folded  
  Cecropia obtusifolia (Fig. 196; 39. Moraceae) 

Blades lobed to or slightly beyond middle, folded (not able to be flattened): 
Basal pulvinus of petiole with uniform velvetlike layer of trichomes; plants common   
 Cecropia peltata (Fig. 197; 39. Moraceae) 

Basal pulvinus of petiole with brown, velvetlike layer of trichomes interspersed with dense, longer, 
white trichomes; plants rare Cecropia longipes (Fig. 195; 39. Moraceae) 

Blades not peltate: 
Blades densely grayish-white-arachnoid below or glabrous and waxy below (waxy lower surface some- 

times appearing pubescent): 
Blades grayish-white-arachnoid below, more than 20 cm wide, asperous above; plants of the forest 
 Pourouma guianensis (39. Moraceae) 

Blades glabrous and waxy below, less than 15 cm wide, smooth above; plants cultivated shrubs  
 Manihot esculenta (75. Euphorbiaceae) 

Blades below not arachnoid-pubescent, not glabrous and waxy: 
Plants suffrutices; spines on stems, petioles, and blades below small, recurved; trichomes on blades 

below of 2 types (forked and simple) Hibiscus bifurcatus (Fig. 363; 85. Malvaceae) 
Plants large trees; spines lacking: 

Trichomes on blades below mostly stellate; trunk without swollen rings  
  Sterculia apetala (Fig. 379; 87. Sterculiaceae) 

Trichomes on blades below mostly simple; trunk with swollen rings  
 Cavanillesia platanifolia (Fig. 369; 86. Bombacaceae) 

Blades shallowly lobed: 
D Blades glabrous or with simple trichomes: 

Blades uniform, almost all lobed; plants cultivated shrubs Jatropha curcas (75. Euphorbiaceae) 
Blades dimorphic, one leaf much smaller, in subopposite pairs, only the younger or lower blades lobed; 



882        STERILE WOODY PLANTS 

plants of open areas in the forest    Cyphomandra hartwegii (Fig. 481; 124. Solanaceae) 
• Blades with stellate pubescence: 

At least the larger blades cordate or subcordate at base: 
Blades palmately veined, smooth above in age, sparsely puberulent or glabrous above; plants often 

medium-sized trees Ochroma pyramidale (Fig. 370; 86. Bombacaceae) 
Blades pinnately veined, densely pubescent above; plants shrubs  
 Solatium ochraceo-ferrugineum (124. Solanaceae) 

Blades acute to obtuse at base: 
Blades sessile Solarium jamaicense (Fig. 486; 124. Solanaceae) 
Blades conspicuously petiolate: 

Plants slender shrubs, 1.5-4 m tall; blades to 15 cm long and 9 cm wide, the margins usually weakly 
to strongly sinuate; branchlets armed with stout spines Solarium subinerme (124. Solanaceae) 

Plants stout trees, usually more than 5 m tall (on BCI); at least the largest blades 16 cm or more 
long, more than 10 cm wide, the margins usually entire, rarely sinuate; branchlets usually un- 
armed, the larger branches sometimes armed Solarium hayesii (Fig. 485; 124. Solanaceae) 

o Blades not lobed: 
Stems with conspicuous swollen nodes; sap not milky, often with pleasant aroma; plants shrubs or small 

trees, usually sterile only a short part of the year  Piper (36. Piperaceae) [see fertile key] 
Stems and habit not as above: 
o Fully formed blades pubescent, perhaps only on veins: 

o Blades above glabrous or essentially so, even on midrib: 
• Fully grown blades with the pubescence below chiefly restricted to veins: 

Blades conspicuously broadest above or below the middle: 
Blades broadest below the middle: 

Plants epiphytic trees; blades more than 10 cm wide, palmately veined at base; sap red or 
yellowish Coussapoa magnifolia (39. Moraceae) 

Plants suffruticose shrubs; blades less than 10 cm wide, pinnately veined at base; sap clear 
   Witheringia solanacea (Figs. 488, 489; 124. Solanaceae) 

Blades broadest above the middle: 
Blades less than 10 cm long: 

Blades lacking axillary domatia Ficus colubrinae (39. Moraceae) 
Blades with axillary domatia: 

Vein axils below with tufts of brownish trichomes; leaves spiral in pseudoverticils; plants 
large trees Terminalia amazonica (Figs. 421,422; 105. Combretaceae) 

Vein axils below with flaplike pockets; leaves alternate; plants shrubs or small trees  
 Annona acuminata (55. Annonaceae) 

Blades usually more than 12 cm long (to 30 cm): 
Leaves scattered along branchlets, pubescent only on midrib below  
 Ficus paraensis (Fig. 203; 39. Moraceae) 

Leaves clustered at apex of branchlets, pubescent on midrib and lateral veins below and 
sometimes on surface: 

Blades with 12-20 pairs of major lateral veins Pouteria fossicola (113. Sapotaceae) 
Blades with 21-50 pairs of major lateral veins     Pouteria sapota (113. Sapotaceae) 

Blades broadest at or near the middle: 
Plants with stipules: 

Blades lacking axillary domatia: 
Stipules amplexicaul, 5-10 mm long, leaving a distinct scar encircling the stem; major 

lateral veins of blade distinctly and regularly loop-connected, the lower surface drying 
brown, the reticulate veins lighter than the surface . . .  Perebea xanthochyma (39. Moraceae) 

Stipules not amplexicaul, 1.5-3 mm long, not leaving a circumferential scar on stem; major 
lateral veins of blade only loosely and indistinctly loop-connected, the lower surface 
drying pale green, the reticulate veins darker than the surface  
 Margaritaria nobilis (75. Euphorbiaceae) 

Blades with axillary domatia: 
Stipules ocreate (encircling stem)    Coccoloba acuminata (46. Polygonaceae) 
Stipules not ocreate (at most half encircling stem) Lozania pittieri (37. Lacistemaceae) 

Plants lacking stipules: 
Most blades less than 4.5 cm wide: 

Midrib prominently raised above; sap milky; blades lacking axillary domatia; plants trees to 
10 m tall Pouteria stipitata (113. Sapotaceae) 

Midrib not prominently raised above; sap not milky; blades with axillary domatia; plants 
shrubs or trees usually less than 5 m tall Annona acuminata (55. Annonaceae) 

Most blades more than 5 cm wide: 
A Petioles usually more than 1.5 cm long; leaves alternate or subopposite: 

Leaves subopposite Neea amplifolia (Fig. 227; 48. Nyctaginaceae) 
Leaves strictly alternate: 
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Leaf blades membranaceous, the tertiary veins not at all raised; plants of clearings and 
clearing edges   Cestrum latifolium (124. Solanaceae) 

Leaf blades coriaceous or subcoriaceous, the tertiary veins prominently raised (on dried 
specimens); plants of the forest: 

Blades ca 7 times longer than petioles; areoles of reticulate veins less than 1 mm 
diam; plants trees, more than 20 m tall   Ocotea pyramidata (58. Lauraceae) 

Blades less than 4 times longer than petioles; areoles of reticulate veins mostly more 
than 1 mm diam; plants shrubs or trees, less than 15 m tall  
 Garcia nutans (75. Euphorbiaceae) 

A Petioles less than 1.5 cm long; leaves alternate: 
Plants scandent shrubs or vines; young stems glabrous   
 Toumefortia angustiflora (Fig. 475; 121. Boraginaceae) 

Plants small trees; young stems rufous-pubescent: 
Blades usually broadest above the middle, the midrib usually raised or fiat (rarely 

slightly sunken), relatively broad, usually densely and conspicuously pubescent, 
the trichomes long, curved, brownish  Annona hayesii (55. Annonaceae) 

Blades usually broadest at the middle, the midrib deeply and narrowly sunken, rela- 
tively sparsely and inconspicuously pubescent or glabrous  
 Desmopsis panamensis (Fig. 236; 55. Annonaceae) 

• Fully grown blades pubescent on surface below (not just on veins): 
Blades stellate-pubescent or fimbrillate-lepidote: 

Petioles mostly less than 1 cm long: 
Blades with 9 or fewer pairs of lateral veins; plants scandent shrubs  
 Solanum argenteum (124. Solanaceae) 

Blades with 11 or more pairs of lateral veins: 
Blades with fewer than 15 pairs of lateral veins, stalked-stellate below; plants medium-sized 

trees  Virola sebifera (Figs. 242, 243; 56. Myristicaceae) 
Blades with 20 or more pairs of lateral veins, sessile, stellate-pubescent below; plants tall 

trees Virola surinamensis (Figs. 244, 245; 56. Myristicaceae) 
Petioles mostly more than 1 cm long: 

Blades narrowly acuminate at apex or conspicuously cordate at base: 
Blades attenuate at base; plants shrubs, usually less than 2 m tall; trichomes restricted to a 

brownish band on either side of midrib on lower surface  
 Parathesis microcalyx (Fig. 445; 112. Myrsinaceae) 

Blades cordate at base; plants small trees, more than 3 m tall; trichomes throughout blade on 
lower surface Croton billbergianus (75. Euphorbiaceae) 

Blades rounded to obtuse at apex, slightly subcordate at base: 
Blades with 11 or more pairs of major lateral veins   
 Virola sebifera (Figs. 242, 243; 56. Myristicaceae) 

Blades with 5-7 pairs of major lateral veins: 
Blades inequilateral at base; stems densely stellate-pubescent; plants without a sweet odor 
 Solanum hayesii (Fig. 485; 124. Solanaceae) 

Blades equilateral at base; stems fimbriate-lepidote; plants usually with a sweet odor: 
Plants usually trees less than 10 m tall; stems and lower blade surface densely stellate- 

pubescent  Quararibea pterocalyx (Fig. 376; 86. Bombacaceae) 
Plants usually large trees (to 25 m tall); stems and lower blade surface fimbrillate- 

lepidote   Quararibea asterolepis (Figs. 374, 375; 86. Bombacaceae) 
Blades not stellate-pubescent, not fimbrillate-lepidote: 
tz Petioles often more than 1 cm long: 

Trichomes on blade below so dense as to be contiguous: 
Lower blade surface reddish-brown; trichomes straight, T-shaped; blades broadly elliptic; 

sap usually not copious Chrysophyllum cainito (113. Sapotaceae) 
Lower blade surface grayish or light green; trichomes arachnoid; blades ovate; sap copious 
 Coussapoa panamensis (Fig. 198; 39. Moraceae) 

Trichomes on blade below not contiguous: 
Pubescence of blades below conspicuous, erect, moderately long on veins; blades broadly 

ovate-elliptic; plants cultivated trees  Persea americana (58. Lauraceae) 
Pubescence of blades below inconspicuous and/or appressed, the veins glabrous or 

appressed-pubescent: 
• Axils below with tufts of trichomes: 

Blades conspicuously palmately 3-veined Phoebe mexicana (Fig. 251; 58. Lauraceae) 
Blades not palmately 3-veined: 

Largest blades less than 20 cm long, usually broadest above the middle, abruptly 
short-acuminate  Ocotea skutchii (Fig. 250; 58. Lauraceae) 

Largest blades usually more than 20 cm long, usually broadest at middle or below, 
gradually long-acuminate Nectandra globosa (58. Lauraceae) 
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• Axils below lacking tufts of trichomes: 
Sap copious, milky, reddish, or turbid: 

Petioles more than 5 cm long; blades ovate-oblong, palmately veined; sap reddish or 
yellowish  Coussapoa magnifolia (39. Moraceae) 

Petioles less than 4 cm long: 
Petioles and stems with long, arachnoid, deciduous trichomes; blades obovate, 

bluntly acuminate Fiats colubrinae (39. Moraceae) 
Petioles and stems not with such pubescence: 

Blades caudate-acuminate, asperous below with inconspicuous hirsute pubes- 
cence    Olmedia aspera (Fig. 205; 39. Moraceae) 

Blades not caudate-acuminate: 
Petioles and stems with scurfy, brown, peeling outer bark, the petioles scurfy; 

stipules apical; blades often punctate below with short trichomes, con- 
spicuously 3-veined at base Fiats maxima (Fig. 202; 39. Moraceae) 

Petioles and stems smooth; stipules lacking; blades with T-shaped trichomes 
below, not 3-veined at base Cynodendron panamense (113. Sapotaceae) 

Sap not colored, copious, or turbid: 
Blades 3-veined near base, with the basal pair of lateral veins widely spaced from 

upper pairs Phoebe mexicana (Fig. 251; 58. Lauraceae) 
Blades ± equally veined throughout, acute to narrowly acute at base: 

Blades ± elliptic; reticulate veins conspicuous below; pubescence on petioles ap- 
pressed; blades drying grayish below  
 Beilschmiedia pendula (Fig. 248; 58. Lauraceae) 

Blades slightly obovate; reticulate veins obscure below; pubescence on petioles 
usually ± erect; blades not drying grayish below  
 Ocotea oblonga (58. Lauraceae) 

* Petioles less than 1 cm long: 
Largest blades less than 1.5 cm wide or more than 6 cm wide: 

Largest blades less than 1.5 cm wide, lanceolate  
 Xylopia frutescens (Figs. 240, 241; 55. Annonaceae) 

Largest blades more than 6 cm wide, elliptic: 
Petioles thick, swollen (scarcely so in Perebea), usually less than 5 mm long; plants small 

trees, lacking milky sap: 
Plants with conspicuous amplexicaul stipules 5-10 mm long; stems with conspicuous, 

circumferential stipule scars  Perebea xanthochyma (39. Moraceae) 
Plants lacking stipules or conspicuous stipule scars: 

Larger blades cordate, ± inequilateral at base  
   Guatteria amplifolia (Figs. 237, 238; 55. Annonaceae) 

Larger blades not cordate, ± equilateral at base  
 Desmopsis panamensis (Fig. 236; 55. Annonaceae) 

Petioles not swollen, usually more than 10 mm long; plants medium-sized trees, with 
milky sap at least in trunk; blades equilateral at base  
 Cynodendron panamense (113. Sapotaceae) 

Largest blades usually 1.5-6 cm wide: 
Blades whitish, densely arachnoid below, the trichomes contiguous  
 Licania hypoleuca (61. Chrysobalanaceae) 

Blades not whitish, sparsely to densely pubescent below but the trichomes not contiguous: 
Blades acute at base, with short trichomes on surface but not on veins; branches smooth, 

glabrous, divaricately branched, often with a leaf in the branch axil  
 Cordia lasiocalyx (Fig. 474; 121. Boraginaceae) 

Blades and branches not as above: 
Blades verrucose above  Guatteria dumetorum (55. Annonaceae) 
Blades not verrucose above: 

Blades densely brown-sericeous below Chrysophyllum cainito (113. Sapotaceae) 
Blades not densely brown-sericeous below: 

Plants with persistent, paired stipules Margaritaria nobilis (75. Euphorbiaceae) 
Plants lacking stipules Xylopia macrantha (55. Annonaceae) 

o Blades pubescent above, at least on midrib or veins: 
• Blades pubescent above only on midrib or veins: 

• Blades below with the pubescence restricted to major veins or glabrous: 
* Stipules ocreate (stipules or scars encircling stems): 

Blades more than 2.5 times longer than wide; plants medium-sized trees, the trunk often to 30 
cm dbh; stems hollow, inhabited by fiercely stinging ants  
 Triplans cumingiana (Fig. 223; 46. Polygonaceae) 
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Blades less than 2 times longer than broad; plants small trees or vines, the trunk slender; stems 
not hollow: 

Most blades broadly ovate to suborbicular; plants often vinelike   
 Coccoloba parimensis (46. Polygonaceae) 

Most blades obovate; plants trees  
   Coccoloba manzanillensis (Figs. 221, 222; 46. Polygonaceae) 

* Stipules lacking or not ocreate: 
Petioles usually less than 3 mm long: 

Blades ± glabrous below, merely scabrid on midrib above  
 Phyllanthus acuminatus (75. Euphorbiaceae) 

Blades pubescent below, short- or long-pubescent above: 
Leaves usually 8 or more per branchlet; trichomes of ± uniform length  
 Hirtella racemosa (Fig. 252; 61. Chrysobalanaceae) 

Leaves usually 7 or fewer per branchlet; trichomes of 2 types, long acropetal ones inter- 
spersed with short erect ones  Hirtella triandra (Fig. 253; 61. Chrysobalanaceae) 

Petioles more than 5 mm long: 
Blades ovate, long-acuminate, solitary at the apex of short (ca 1 cm long) branches   
  Coccoloba acapulcensis (Fig. 219; 46. Polygonaceae) 

Blades not as above: 
Blades more than 20 cm long; petioles short, swollen  
   Guatteria amplifolia (Figs. 237, 238; 55. Annonaceae) 

Blades less than 20 cm long; petioles not swollen: 
Blades oblong-elliptic, ca 2.5 times longer than broad; petioles stout: 

Blades usually acute to bluntly acuminate, obtuse to rounded at base; lateral veins in 
13 or more pairs  Couratari panamensis (Fig. 412; 103. Lecythidaceae) 

Blades gradually acuminate, acute to attenuate at base; lateral veins usually in 9 or 
fewer pairs Ocotea pyramidata (58. Lauraceae) 

Blades elliptic or obovate, ca 2 times longer than broad: 
Blades rounded or obtuse at apex; petioles densely short-pubescent with appressed, 

brownish trichomes, slender Sloanea terniflora (83. Elaeocarpaceae) 
Blades abruptly short-acuminate; petioles villous  
 Terminalia amazonica (Figs. 421, 422; 105. Combretaceae) 

A Blades pubescent throughout surface below: 
Blades stellate-pubescent: 

Blades palmately veined at base Croton billbergianus (75. Euphorbiaceae) 
Blades pinnately veined  Virola sebifera (Figs. 242, 243; 56. Myristicaceae) 

Blades with simple pubescence only: 
Plants with stipules; blades with the midrib ± raised above: 

Blades densely to moderately pubescent below Hirtella americana (61. Chrysobalanaceae) 
Blades sparsely pubescent below: 

Leaves usually 8 or more per branchlet; trichomes ± uniform in length  
 Hirtella racemosa (Fig. 252; 61. Chrysobalanaceae) 

Leaves usually 7 or fewer per branchlet; trichomes of 2 types, long acropetal ones inter- 
spersed with short erect ones  Hirtella triandra (Fig. 253; 61. Chrysobalanaceae) 

Plants lacking stipules; blades with the midrib raised above or not: 
Blades with domatia in axils below: 

Domatia pitlike; leaves narrowly elliptic to broadly oblanceolate, well scattered on stem 
  Ocotea oblonga (58. Lauraceae) 

Domatia consisting of tufts of trichomes in axils; leaves obovate, clustered at apices of 
branches Terminalia amazonica (Figs. 421, 422; 105. Combretaceae) 

Blades lacking axillary domatia: 
Lower leaf surface and stems densely rufous-pubescent   
 Chrysophyllum cainito (113. Sapotaceae) 

Lower leaf surface and stems not rufous-pubescent below: 
Pubescence on lower surface uniform, sparse, appressed; blades drying verrucose 

(bumpy)  Guatteria dumetorum (55. Annonaceae) 
Pubescence on lower surface more dense on veins than on surface, not appressed; 

blades usually not drying verrucose: 
Petioles mostly more than 1 cm long (to 4 cm) Cestrum latifolium (124. Solanaceae) 
Petioles 3-6 mm long: 

Leaves mostly elliptic, the midrib above not densely pubescent  
 Desmopsis panamensis (Fig. 236; 55. Annonaceae) 

Leaves mostly lanceolate, the midrib above densely pubescent  
 Diospyros artanthifolia (114. Ebenaceae) 
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• Blades pubescent above on surface as well as on veins: 
Trichomes stellate on blade below: 

Blades palmately veined at base, obtuse to rounded or cordate, equilateral: 
Petioles less than 4 cm long; tufts of simple trichomes in vein axils below  
 Apeiba membranacea (Fig. 375; 84. Tiliaceae) 

Petioles more than 4 cm long; tufts lacking in vein axils below: 
Lateral veins with only 1 or 2 pairs above the basal pair, near apex of leaf  
 Hampea appendiculata var. longicalyx (Fig. 362; 85. Malvaceae) 

Lateral veins with 3 or more pairs above the basal pair, ± uniformly spaced along midrib: 
Stellate trichomes below reddish-brown; petioles lacking glands  
 Ochroma pyramidale (Fig. 370; 86. Bombacaceae) 

Stellate trichomes below whitish; petioles with 2-4 glands at apex: 
Stellate trichomes moderately dense throughout blade above; petioles more than 7 cm 

long  Croton panamensis (75. Euphorbiaceae) 
Stellate trichomes very sparse above except on veins; petioles less than 7 cm long .... 
 Croton billbergianus (75. Euphorbiaceae) 

Blades not palmately veined at base, obtuse to attenuate or rounded, inequilateral: 
Blades ovate, less than 2.5 times longer than broad: 

Blades  lepidote,  not  actually  stellate-pubescent,  the  scales  appearing  like  branched 
trichomes  Hyeronima laxiflora (Figs. 322, 323; 75. Euphorbiaceae) 

Blades stellate-pubescent: 
Plants not armed Solatium hayesii (Fig. 485; 124. Solanaceae) 
Plants armed on stem and/or the petioles with recurved spines: 

Blades densely, softly and conspicuously pubescent, with both sessile and stalked, stout, 
stellate trichomes, the individual trichomes often difficult to distinguish with the 
naked eye, the surface usually not dark, dull  
 Solatium ochraceo-ferrugineum (124. Solanaceae) 

Blades sparsely and inconspicuously pubescent with minute, sessile, stellate trichomes, 
the individual trichomes easily distinguishable with the naked eye, the surface 
drying dark, often semiglossy Solarium subinerme (124. Solanaceae) 

Blades ± oblanceolate or lanceolate, more than 2.5 times longer than broad: 
Trichomes very minute, stellate under magnification; stems becoming sparsely pubescent, 

with conspicuous lenticels; plants trees usually more than 8 m tall; nodes of stems 
prominently enlarged Cordia alliodora (Fig. 473; 121. Boraginaceae) 

Trichomes conspicuously stellate; stems densely pubescent, lacking lenticels; plants shrubs 
or small trees usually less than 5 m tall; nodes of stems not enlarged: 

Most stellate trichomes on stems stalked, white  
 Solatium umbellatum (Fig. 487; 124. Solanaceae) 

Most stellate trichomes on stems ± sessile, generally light brown: 
Leaves mostly less than 5 cm wide Solarium asperum (124. Solanaceae) 
Leaves mostly more than 5 cm wide     Solatium rugosum (124. Solanaceae) 

Trichomes not stellate on blade below: 
• Mature blades densely pubescent below: 

Stems conspicuously rufous-pubescent: 
Plants lacking milky sap; stipules paired, persistent, linear  
 Hirtella americana (61. Chrysobalanaceae) 

Plants with milky sap; stipules apical, caducous, leaving prominent scars on stem: 
Trichomes on upper midrib whitish, extending onto blade, variable in length, scarcely or 

only slightly longer than those on blade surface Ficus popenoei (39. Moraceae) 
Trichomes on upper midrib rufous, mostly erect and in a ± narrow line, considerably 

longer than those on blade surface Ficus bullenei (Fig. 200; 39. Moraceae) 
Stems not conspicuously rufous-pubescent; sap not milky; plants lacking apical, caducous stip- 

ules, lacking prominent stipule scars on stem: 
® Plants trees, with a large stout trunk, usually more than 6 m tall: 

Pubescence below so dense as to totally obscure blade surface (less dense on juvenile 
leaves) Cordia bicolor (121. Boraginaceae) 

Pubescence below dense but not obscuring surface: 
Blades dimorphic, the larger  ±  oblong-elliptic, subtended by a smaller ovate or 

rounded blade; young stems with both short and long, stiff, erect trichomes  
 Cordia panamensis (121. Boraginaceae) 

Blades  ±   uniform; young stems sparsely to densely, uniformly crisp-villous or 
appressed-puberulent: 

Lateral veins in 20 or more pairs, densely pubescent  
 Annona spraguei (Fig. 235; 55. Annonaceae) 

Lateral veins in 10 or fewer pairs, glabrous  
 Beilschmiedia pendula (Fig. 248; 58. Lauraceae) 
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® Plants shrubs or trees, vinelike or slender, without a stout trunk, seldom more than 3 m tall: 
Blades deeply cordate at base, inequilateral, puberulent below and on midrib above; 

leaves with a large one often subtended by a smaller one, appearing subopposite 
   Cyphomandra hartwegii (Fig. 481; 124. Solanaceae) 

Blades not as above; leaves strictly alternate: 
Blades ± inequilateral at base; trichomes on smaller stems of 2 sizes: 

Leaves dimorphic, acute to obtuse at base, the larger ones more than 9 cm wide; 
plants lacking stipules Cordia panamensis (121. Boraginaceae) 

Leaves uniform, rounded to subcordate at base, less than 5 cm wide; plants with 
stipules  Pouzolzia obliqua (Fig. 209; 40. Urticaceae) 

Blades ± equilateral at base; trichomes on smaller stems ± uniform in length: 
Blades less than 4.5 cm wide Vernonia canescens (133. Compositae) 
Blades more than 4.5 cm wide: 

Stems light brown, the trichomes of one type, 1-2 mm long, very dense, often 
conspicuously curved, the large swollen bases frequently contiguous or nearly 
so; blade surface usually glossy, lacking a dense layer of short puberulent 
trichomes Tournefortia hirsutissima (121. Boraginaceae) 

Stems dark brown, the trichomes of 2 types, the longer 4-6 mm long, moderately 
sparse, straight, the bases never close to being contiguous; blade surface ± 
dull, densely covered with a layer of short puberulence  
    Tournefortia cuspidata (Fig. 477; 121. Boraginaceae) 

• Mature blades not densely pubescent below: 
Blades conspicuously broadest above the middle; plants large trees; blades with axillary doma- 

tia below, obtuse at base and decurrent onto petiole; leaves clustered at tips of branches 
 Terminalia amazonica (Figs. 421, 422; 105. Combretaceae) 

Blades broadest at or below the middle: 
Blades ovate or ovate-oblong: 

Petioles less than 1 cm long or the blades usually less than 5 cm wide: 
Plants with stipules; petioles usually articulate at apex  
 Dalbergia brownei (63C. Papilionoideae) 

Plants lacking stipules; petioles not articulate at apex  
 Securidaca diversifolia (Fig. 314; 74. Polygalaceae) 

Petioles more than 1 cm long, the blades more than 5 cm wide; plants soft-wooded shrubs 
of forests and clearings, lacking stipules: 

Blades not occasionally subopposite with a reduced opposing leaf, short-villous on 
lower surface, the trichomes jointed Cestrum latifolium (124. Solanaceae) 

Blades occasionally subopposite with a reduced opposing leaf, puberulent or strigillose, 
the trichomes not jointed: 

Blades puberulent throughout below  
   Cyphomandra hartwegii (Fig. 481; 124. Solanaceae) 

Blades strigillose only on veins below  
   Witheringia solanacea (Figs. 488, 489; 124. Solanaceae) 

Blades not ovate: 
Blades caudate-acuminate, with a conspicuous collecting vein: 

Blades elliptic-oblong; stipules 5 mm long, lateral Trophis racemosa (39. Moraceae) 
Blades obovate; stipules 5-7 mm long, amplexicaul  
   Olmedia aspera (Fig. 205; 39. Moraceae) 

Blades not caudate-acuminate, lacking a prominent collecting vein; stipules less than 5 
mm long or lacking: 

Blades more than 20 cm long, more than 3 times longer than broad (Annona hayesii to 
more than 20 cm long, but less than 3 times longer than broad): 

Blades rounded to subcordate at base; petioles very stout; some blades more than 30 
cm long   Guatteria amplifolia (Figs. 237, 238; 55. Annonaceae) 

Blades tapered to an acute, decurrent base; petioles not stout; blades less than 25 cm 
long  Nectandra cissifiora (58. Lauraceae) 

Blades mostly less than 20 cm long: 
Margins minutely toothed, revolute; blades more than 3 times longer than broad, 

usually less than 12 cm long Vernonia patens (Fig. 552; 133. Compositae) 
Margins entire, not revolute; blades less than 3 times longer than broad: 

Blades less than 4.5 cm wide Hirtella triandra (Fig. 253; 61. Chrysobalanaceae) 
Blades usually more than 5 cm wide: 

Blades abruptly acuminate, rounded at base Annona hayesii (55. Annonaceae) 
Blades gradually acuminate, tapered to an acute, decurrent base  
   Nectandra cissifiora (58. Lauraceae) 

) Fully formed blades glabrous even on veins (some with tufts of trichomes in vein axils below): 
O Plants with both amplexicaul stipules and copious, clear, turbid, viscid, yellow-brown, or milky sap: 
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Lateral veins less than 1 cm apart along midrib of mature blades: 
Stipules more than 2.5 cm long; plants tall trees with regular trunks: 

Blades mostly less than 4.5 cm wide; stipules usually less than 5 cm long; lateral veins 2-4 mm 
apart Ficusyoponensis (39. Moraceae) 

Blades mostly more than 4.5 cm wide; stipules usually more than 5 cm long; lateral veins 4-10 
mm apart Ficus insipida (39. Moraceae) 

Stipules less than 2.5 cm long; plants usually stranglers or with the base ± stilted: 
Outer bark of young stems scurfy; blades ± obovate: 

Leaves (including petioles) less than 11 cm long; petioles less than 1 cm long  
 Ficus perforata (39. Moraceae) 

Leaves (including petioles) more than 11 cm long; petioles mostly more than 1 cm long  
 Ficus paraensis (Fig. 203; 39. Moraceae) 

Outer bark of young stems smooth; blades elliptic to ovate, long-acuminate: 
Lateral veins conspicuously straight and parallel, 1.5-2 mm apart, the reticulate veins very 

weak Ficus yoponensis (39. Moraceae) 
Lateral veins not conspicuously straight and parallel, more than 2 mm apart, the reticulate 

veins evident: 
Leaves distichous  Pseudolmedia spuria (39. Moraceae) 
Leaves spiral: 

Blade margins not white, at least at apex; blades often narrowly rounded to subcordate at 
base  Ficuspertusa (Fig. 204; 39. Moraceae) 

Blade margins white all around; blades acute at base Ficus retusa (39. Moraceae) 
Lateral veins more than 1 cm apart along midrib of mature blades: 

Plants armed  Poulsenia armata (Fig. 206; 39. Moraceae) 
Plants unarmed: 

Blades ovate, usually cordate, with 5 palmate veins at base: 
Blades deeply cordate (the sinus narrow, more than 2 cm deep), abruptly short-acuminate at 

apex, smooth below Ficus nymphiifolia (39. Moraceae) 
Blades slightly and broadly cordate (the sinus broad, less than 1 cm deep), obtuse to rounded 

at apex, asperous below  Coussapoa magnifolia (39. Moraceae) 
Blades not ovate-cordate: 

Blade apex rounded or at most shortly and bluntly acuminate: 
Blades with the lateral veins ± perpendicular to midrib at middle of blade or the leaves 

clustered densely at apex of stem and conspicuously broader beyond the middle; stip- 
ules glabrous: 

Blades oblong-obovate, markedly tapered toward base; leaves clustered at apex of stem 
 Ficus obtusifolia (39. Moraceae) 

Blades broadly elliptic; leaves not clustered at apex of stem  ... Ficus tonduzii (39. Moraceae) 
Blades and veins not as above; stipules pubescent (except in Ficus citrifolia): 

Blades with 3 or fewer pairs of lateral veins  Ficus colubrinae (39. Moraceae) 
Blades with 6 or more pairs of lateral veins: 

Submarginal collecting vein and outer ends of lateral veins below weaker than lateral 
veins near midrib; petioles sometimes more than 5 cm long; stipules glabrous; trees 
usually less than 12 m tall Ficus citrifolia (39. Moraceae) 

Submarginal collecting vein and lateral veins below ± equally conspicuous through- 
out; petioles less than 5 cm long; stipules often pubescent; trees often more than 
15 m tall: 

Leaf blades generally broadest at the middle; stipules appressed-pubescent (seri- 
ceous), the stipular scars on younger stems with long trichomes  
 Ficus trigonata (39. Moraceae) 

Leaf blades often broadest above the middle; stipules patulous-pubescent (appearing 
almost villous), the stipular scars on younger stems with a few to many long 
trichomes Ficus costaricana (39. Moraceae) 

Blade apex distinctly acuminate or sharp: 
Petioles mostly less than 1 cm long: 

Blades smooth; stipules lateral to half-amplexicaul    
   Brosimum alicastrum subsp. bolivarense (39. Moraceae) 

Blades asperous; stipules fully amplexicaul   Olmedia aspera (Fig. 205; 39. Moraceae) 
Petioles mostly more than 1 cm long: 

Blades acute at base, asperous below: 
Blades conspicuously caudate-acuminate at apex; petioles asperous but not scurfy .... 
   Olmedia aspera (Fig. 205; 39. Moraceae) 

Blades acuminate but not caudate at apex; petioles scurfy  
 Ficus maxima (Fig. 202; 39. Moraceae) 
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Blades obtuse to rounded at base or subcordate, not asperous below: 
Blades broader toward apex; stems scurfy; petioles generally less than 2.5 cm long.... 
 Ficus paraensis (Fig. 203; 39. Moraceae) 

Blades generally not broader toward apex; stems smooth; petioles usually more than 2.5 
cm long: 

Trees usually less than 12 m tall; trunk grayish   Ficus citrifolia (39. Moraceae) 
Trees often more than 15 m tall; trunk reddish-brown .... Ficus dugandii (39. Moraceae) 

o Plants lacking amplexicaul stipules and/or the sap not copious, clear, turbid, viscid, yellow-brown, or 
milky: 

Leaves with large, overlapping, persistent stipules Erythroxylum multiflorum (66. Erythroxylaceae) 
Leaves lacking such stipules: 

Leaves with a large one subtended by a smaller one, appearing subopposite: 
Lacking tufts of trichomes in vein axils below Solarium arboreum (Fig. 484; 124. Solanaceae) 
Blades with tufts of trichomes in vein axils below Lycianthes synanthera (124. Solanaceae) 

Leaves not appearing subopposite and unequal: 
• Petioles when fresh conspicuously terete-pulvinate for entire length or at apex (drying wrinkled 

in Neea amplifolia) or with a produced wing (sometimes small) at apex: 
Petioles swollen for entire length, either short (usually less than 1 cm long) or with a produced 

wing at apex: 
Blades less than 20 cm long; petioles with a produced wing (sometimes minute) at apex .. . 
 Swartzia simplex var. ochnacea (Fig. 280; 63B. Caesalpinioideae) 

Blades more than 20 cm long; petioles lacking a wing: 
Leaf blades usually rounded at base, sometimes obtuse, frequently with small lobes onto 

the petiole, these usually turned upward (i.e., at an angle to the remaining blade sur- 
face); petioles 4-6 mm diam; plants shrubs or small trees, (2.5)4-5(6) m tall  
   Guatteria amplifolia (Figs. 237, 238; 55. Annonaceae) 

Leaf blades usually acute to obtuse at base, sometimes rounded, but never with small ± 
erect lobes; petioles 1-4 mm diam; plants usually trees more than 7 m tall (on BCI) 
or less than 3 m tall: 

Plants trees, usually more than 7 m tall; major lateral veins often conspicuously loop- 
connected; tertiary veins usually at least in part straight and connecting major 
lateral veins Unonopsis pittieri (Fig. 239; 55. Annonaceae) 

Plants shrubs, usually less than 2.5 m tall; major lateral veins free to the margins; ter- 
tiary veins almost always anastomosing, rarely straight and interconnecting major 
lateral veins Neea amplifolia (Fig. 227; 48. Nyctaginaceae) 

Petioles not swollen for entire length, lacking a produced wing: 
Blades lepidote below; petioles canaliculate   
  Hyeronima laxiflora (Figs. 322, 323; 75. Euphorbiaceae) 

Blades not lepidote; petioles not canaliculate: 
Blades seldom exceeding 8 cm long, rounded to subcordate at base  
 Dalbergia brownei (63C. Papilionoideae) 

Blades mostly (10)15-50 cm long: 
Blades at most acute at apex  Theobroma cacao (87. Sterculiaceae) 
Blades mostly acuminate at apex Capparis frondosa (59. Capparidaceae) 

• Petioles not terete-pulvinate and lacking a produced wing at apex: 
D Most blades widest conspicuously beyond the middle: 

Larger blades more than 50 cm long, clustered at apex of branches; smaller leaves sessile 
 Griasfendleri (103. Lecythidaceae) 

Blades less than 50 cm long: 
Blades rounded at apex: 

Plants hemiepiphytic, liana-like shrubs  
 Souroubea sympetala (Fig. 385; 90. Marcgraviaceae) 

Plants trees, not hemiepiphytic: 
Trees less than 10 m tall; blades obovate, 6-15.5 cm long, to twice as long as wide 
 Anacardium occidentale (76. Anacardiaceae) 

Trees 10-37 m tall; blades oblong-oblanceolate, 14-31 cm long, more than twice as 
long as wide Anacardium excelsum (Figs. 326, 327; 76. Anacardiaceae) 

Blades acute to acuminate at apex: 
Plants weak-stemmed shrubs, less than 2 m tall, lacking milky sap  
 Lycianthes maxonii (124. Solanaceae) 

Plants shrubs or trees, more than 2 m tall, with or without milky sap: 
Mature blades more than 15 cm long; sap milky  
 Thevetia ahouai (Fig. 465; 118. Apocynaceae) 

Mature blades less than 15 cm long; plants with or without milky sap: 
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Lateral veins obscure Temstroemia tepezapote (Fig. 386; 91. Theaceae) 
Lateral veins conspicuous: 

Young stems and blades with T-shaped trichomes ca 0.5 mm long; sap conspic- 
uously milky; trunks not conspicuously buttressed  
 Pouteria stipitata (113. Sapotaceae) 

Young stems and blades minutely rufous-pubescent, soon glabrous, lacking 
T-shaped trichomes; sap not milky; trunk usually with many buttresses 
   Terminalia chiriquensis (105. Combretaceae) 

• Most blades widest at or below the middle: 
o Blades with conspicuous pellucid or black punctations or short striations or lepidote scales 

or axillary domatia: 
Blades with axillary domatia (i.e., thickened, pocketlike or flaplike structures, or tufts of 

glands or trichomes in axils of lateral veins below): 
Base of blade with 2-4 glands near midrib, obtuse to rounded  
 Alchornea latifolia (75. Euphorbiaceae) 

Base of blade lacking glands, variable in shape: 
Domatia consisting of a flap in axils of lower surface; lateral veins sometimes prom- 

inulous, flattened before joining midrib; blades glabrous to sparsely pubescent: 
Blades less than 3 cm broad Annona acuminata (55. Annonaceae) 
Blades more than 3 cm broad: 

Blades strictly pinnately veined Annona muricata (55. Annonaceae) 
Blades 3-veined from base    Celtis schippii (38. Ulmaceae) 

Domatia consisting of tufts of trichomes in axils of lower surface; lateral veins not 
broadened before joining midrib, usually downturned: 

Base of blade ending abruptly, usually rounded or subcordate: 
Blades ± oblong, the sides often straight and parallel, not conspicuously nar- 

rowed at base; stipules large (17 mm long and 3 mm wide), foliaceous, 
caducous Tetrathylacium johansenii (Fig. 400; 96. Flacourtiaceae) 

Blades elliptic to obovate; stipules not as above: 
Blade tips minutely mucronate, rounded to subcordate at base  
  Adelia triloba (Fig. 317; 75. Euphorbiaceae) 

Blade tips not mucronate, obtuse at base  
 Lycianthes synanthera (124. Solanaceae) 

Base of blade obtuse to attenuate, continuous with margin of petiole: 
Lowermost pairs of veins much longer than those at the middle of the blade.. . 
  Nectandra savannarum (58. Lauraceae) 

Lowermost pairs of veins much shorter than those at the middle of the blade: 
Leaves, at least those near apex of stem, with a smaller subopposite leaf; some 

blades unequal at base   Solanum antillarum (124. Solanaceae) 
Leaves strictly alternate, ± equal in size; blades usually equal at base: 

Reticulate veins conspicuous above ... Nectandra purpurascens (58. Lauraceae) 
Reticulate veins not conspicuous above  
  Ocotea skutchii (Fig. 250; 58. Lauraceae) 

Blades lacking axillary domatia: 
o Lower blade surface lepidote, the scales round, peltate, easily removed, sometimes 

sparse and inconspicuous: 
Scales sparse: 

Blades generally oblong-lanceolate, acute at base, more than 3 times longer than 
broad  Mangifera indica (76. Anacardiaceae) 

Blades variously shaped but not oblong-lanceolate, rounded to cordate at base, 
less than 2.5 times longer than broad: 

Petioles more than 3 cm long; stipules borne on stems  
  Hyeronima laxiflora (Figs. 322, 323; 75. Euphorbiaceae) 

Petioles less than 3 cm long: 
Stipules ocreate; scales not fimbrillate  
 Coccoloba coronata (Fig. 220; 46. Polygonaceae) 

Stipules not ocreate; scales fimbrillate  
 Quararibea asterolepis (Figs. 374, 375; 86. Bombacaceae) 

Scales very dense, almost contiguous: 
Blades palmately veined at base, broadest well below middle, brown on lower sur- 

face; scales ± entire; plants small trees Bixa orellana (93. Bixaceae) 
Blades not palmately veined at base, broadest at or above middle, not brown on 

lower surface; scales fimbrillate; plants usually large trees: 
Blades not lepidote on upper surface; plants with sweet aroma (even dried 

specimens) Quararibea asterolepis (Figs. 374, 375; 86. Bombacaceae) 
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Blades lepidote on upper surface; plants lacking sweet aroma  
  Hyeronima laxiflora (Figs. 322, 323; 75. Euphorbiaceae) 

o Lower blade surface variously punctate, pellucid, or opaque, not lepidote: 
At least half the punctations lineate (i.e., many times longer than broad): 

Lower blade surface with a brownish band along midrib (composed of minute 
stellate trichomes) Parathesis microcalyx (Fig. 445; 112. Myrsinaceae) 

Lower blade surface concolorous: 
Blades with the visible punctations and lines reddish, darker than the remaining 

leaf tissue Ardisia bartlettii (112. Myrsinaceae) 
Blades with the visible punctations and lines clear, lighter than the remaining 

leaf tissue  Heisteria (43. Olacaceae) 
Punctations all or chiefly round, not lineate: 

Punctations opaque: 
Plants moderately large trees with a stout trunk; punctations not obvious when 

held to light Mangifera indica (76. Anacardiaceae) 
Plants small trees with a slender trunk; punctations visible when held to light, 

dark and red Ardisia fendleri (Fig. 444; 112. Myrsinaceae) 
Punctations pellucid: 

Blades moderately thin or thick, the larger ones much more than 14 cm long; 
branches equally leafy throughout; stipules lacking: 

Blades not glaucous on lower surface, the major lateral veins in more than 20 
pairs, mostly less than 5 mm apart; tertiary veins prominulous; pellucid 
punctations reddish Stylogyne standleyi (112. Myrsinaceae) 

Blades glaucous on lower surface, the major lateral veins in fewer than 10 
pairs, mostly ca 1 cm or more apart; tertiary veins not prominulous; 
pellucid punctations ± clear Crematosperma sp. (55. Annonaceae) 

Blades moderately thin, less than 14 cm long; branches leafy mostly near apex; 
stipules caducous: 

One side of blade arising considerably above the other at base  
 Laetia thamnia (96. Flacourtiaceae) 

Both sides of blade arising at ± the same point at base: 
Stipules lanceolate, ocreate, more than 5 mm long at apex of twigs; blades 

inconspicuously pellucid-punctate when dry  
 Ficus pertusa (Fig. 204; 39. Moraceae) 

Stipules not ocreate, small, caducous; blades conspicuously pellucid- 
punctate when dry Casearia sylvestris (96. Flacourtiaceae) 

o Blades lacking conspicuous pellucid or black punctations, short striations, lepidote scales, 
and axillary domatia (Unonopsis pittieri and Solarium arboreum with small glandular 
white dots when dried; Dendropanax arboreus drying with indistinct dark spots): 

Leaves ± whorled, clustered at tips of branches, oblanceolate, ca 3 times longer than 
broad  Ternstroemia tepezapote (Fig. 386; 91. Theaceae) 

Leaves not as above: 
• Petioles usually more than 1 cm long: 

A Petioles usually more than 3 cm long: 
At least some blades distinctly lobed: 

Blades with 5-7 lobes, to 25 cm long and 15 cm wide; plants cultivated in the 
Laboratory Clearing Jatropha curcas (75. Euphorbiaceae) 

Blades with 3 lobes, to 15 cm long and 7 cm wide; plants growing in the forest 
 Dendropanax arboreus (Figs. 441, 442; 109. Araliaceae) 

Blades never lobed: 
Stipules ocreate (leaving scar encircling stem)    
   Coccoloba manzanillensis (Figs. 221, 222; 46. Polygonaceae) 

Stipules not ocreate or lacking: 
Blades less than 15 cm long; petioles usually less than 5(8) cm long  
 Dendropanax arboreus (Figs. 441, 442; 109. Araliaceae) 

Blades usually more than 15 cm long; petioles usually more than 5 cm long: 
Leaves crowded, some subopposite, usually broadly elliptic, tapered and 

acute at base Oreopanax capitatus (109. Araliaceae) 
Leaves well-spaced, alternate, variously shaped: 

Blades ovate Roupala montana (41. Proteaceae) 
Blades oblong-elliptic: 

Blades with 11 or more pairs of lateral veins  
 Mangifera indica (76. Anacardiaceae) 

Blades with 10 or fewer pairs of lateral veins  
• •'•• Lindackeria laurina (96. Flacourtiaceae) 
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A Petioles usually less than 3 cm long: 
Lateral veins inconspicuous; margins sometimes revolute; sap red (rarely yellow or 

white); plants large forest trees Aspidosperma cruenta (118. Apocynaceae) 
Plants not as above: 

Blades 2.5-3 times longer than broad, with a conspicuous collecting vein; sap 
viscid, becoming milky Maquira costaricana (39. Moraceae) 

Blades and sap not as above: 
Sap in trunk whitish; blades obtuse to narrowly and gradually attenuate at 

base, less than 5.5 cm wide: 
Blades usually broadest well beyond middle, drying dark green  
 Pouteria stipitata (113. Sapotaceae) 

Blades usually broadest near the middle, drying brownish to light green: 
Blades with 3-5 palmate veins; stipule rings often visible around stems 
  Ficuspertusa (Fig. 204; 39. Moraceae) 

Blades strictly pinnately veined; stipules not leaving ring around stem 
 Pouteria unilocularis (Fig. 446; 113. Sapotaceae) 

Sap not whitish; blades mostly obtuse to acute at base, often more than 5.5 cm 
wide: 

Reticulate veins subparallel, ± perpendicular to midrib, prominulous on 
both surfaces when dry; sap red  
 Compsoneura sprucei (56. Myristicaceae) 

Reticulate veins not as above or the sap not red: 
Lateral veins ± parallel from midrib to a distinct, conspicuous collecting 

vein; stipule rings inconspicuous  
 Maquira costaricana (39. Moraceae) 

Lateral veins not parallel; collecting veins lacking (except in Coccoloba); 
stipule rings, when present, sometimes conspicuous: 

Petioles less than 12 mm long; blades caudate-acuminate, ca 2.5-3 
times longer than broad, with inconspicuous axillary tufts of 
trichomes Nectandra purpurascens (58. Lauraceae) 

Petioles mostly more than 12 mm long; blades acuminate to rounded, 
mostly less than 3 times longer than broad: 

Twigs herbaceous; twigs and leaves drying black: 
Blades membranaceous, usually drying blackish, often appearing 

punctate beneath with the minute bases of old trichomes... 
 Toumefortia angustiflora (Fig. 475; 121. Boraginaceae) 

Blades weakly coriaceous, usually drying brownish, not appearing 
punctate beneath  
 Toumefortia bicolor (Fig. 476; 121. Boraginaceae) 

Twigs woody (all but youngest); blades not drying black: 
Blades more than 8 cm wide, with conspicuous collecting vein, ± 

bullate between veins  
   Coccoloba manzanillensis (Figs. 221, 222; 46. Polygonaceae) 

Blades less than 8 cm wide (except in Oreopanax capitatus): 
Lateral veins numerous, mainly restricted to basal half of blade, 

the blades markedly coriaceous, sinuate to incised around 
apex  Roupala montana (41. Proteaceae) 

Lateral veins, if numerous, not restricted to basal half of blade: 
Petioles of irregular lengths, some more than 2.5 cm long (to 

8 cm): 
Blades less than 15 cm long   

.. Dendropanax arboreus (Figs. 441, 442; 109. Araliaceae) 
Blades to 35 cm long ... Oreopanax capitatus (109. Araliaceae) 

Petioles ± uniform in length, 1-3 cm long: 
Veins more widely spaced along midrib near base than 

near apex; blades with weakly developed domatia in 
basal vein axils below  
 Phoebe mexicana (Fig. 251; 58. Lauraceae) 

Veins equally spaced along midrib; blades lacking domatia 
in vein axils below: 

•k Blades acute at base and decurrent onto petiole: 
Margins drying conspicuously wavy; blades often 

with 5 or fewer pairs of lateral veins; midrib 
usually raised, the lateral veins not whitish on 
upper surface Ocotea cernua (58. Lauraceae) 
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Margins not always drying wavy; blades usually with 
6 or more pairs of lateral veins; midrib usually 
flat or sunken, the major lateral veins usually 
whitish on upper surface  
 Ocotea pyramidata (58. Lauraceae) 

* Blades obtuse to rounded at base, ± ending abruptly at 
petiole: 

Plants small trees of swamps and marshes .. Annona 
glabra (Fig. 234 and fig. on p. 12; 55. Annonaceae) 

Plants forest trees, often more than 10 m tall: 
Blades shiny, coriaceous, the lateral veins not con- 

spicuous  Heisteria concinna (43. Olacaceae) 
Blades not shiny, subcoriaceous, the lateral veins 

conspicuous: 
Most blades elliptic to oblanceolate  
 Heisteria longipes (43. Olacaceae) 

Most blades lanceolate   
 Cestrum racemosum (124. Solanaceae) 

D Petioles usually less than 1 cm long: 
• Blades mostly more than 2.5 times longer than broad: 

Blades mostly more than 3 times longer than broad: 
Shrubs usually less than 1.5 m tall; young stems minutely ribbed  
 Heisteria costaricensis (43. Olacaceae) 

Shrubs or trees more than 1.5 m tall; stems not ribbed: 
Plants with stipules: 

Stipules short, persistent, fused to base of petiole; stems and petioles red- 
dish; sap red in time after being cut  
 Licania platypus (Figs. 254, 255; 61. Chrysobalanaceae) 

Stipules not as above; stems, petioles, and sap not reddish: 
Blades shiny above: 

Blades acute at apex  
 Erythroxylum panamense (Fig. 295; 66. Erythroxylaceae) 

Blades acuminate at apex  Mabea rccidentalis (75. Euphorbiaceae) 
Blades dull above: 

Blades lacking a prominent collecting vein, the acumen long but not 
caudate ... Lacistema aggregatum (Figs. 191, 192; 37. Lacistemaceae) 

Blades with a prominent collecting vein, the apex abruptly caudate- 
acuminate: 

Stems granular-puberulent; leaf blades asperous on both surfaces 
 Trophis racemosa (39. Moraceae) 

Stems almost or completely glabrous except perhaps when very 
young; leaf blades smooth to touch on both surfaces: 

Blades shiny when dried; stems smooth or scurfy but bearing few 
if any lenticels; pubescence on youngest parts ± appressed 
 Maquira costaricana (39. Moraceae) 

Blades dull when dried; stems conspicuously and densely lenticel- 
late; pubescence on youngest parts puberulent (short and 
stiffly erect) Sorocea affinis (39. Moraceae) 

Plants lacking stipules: 
Trees more than 10 m tall: 

Blades drying green, the lower surface glaucous; reticulate veins scarcely 
or not at all visible Crematosperma sp. (55. Annonaceae) 

Blades drying brown, the lower surface not at all glaucous; reticulate 
veins prominulous, close  
 Pouteria unilocularis (Fig. 446; 113. Sapotaceae) 

Trees or shrubs less than 8 m tall: 
Blades oblanceolate, tapered to base; collecting vein obscure or ca 1 mm 

from margin Cestrum megalophyllum (Fig. 480; 124. Solanaceae) 
Blades narrowly elliptic, acute to obtuse at base; collecting vein usually 

conspicuous, 3-6 mm from margin  
 Anaxagorea panamensis (Figs. 232, 233; 55. Annonaceae) 

Blades mostly 2.5-3 times longer than broad: 
• Lateral veins ± parallel from midrib to a distinct, conspicuous, loop-connecting 

vein near margin (the distance between lateral veins nearly the same at the 
connecting vein as at midrib); blades long-acuminate: 
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Largest blades less than 5 cm wide; margins often undulate  
 Mabea occidentalis (75. Euphorbiaceae) 

Largest blades more than 5 cm wide; margins not distinctly undulate: 
Stems smooth, neither strongly lenticellate nor pubescent; blades smooth 

on both sides: 
Reticulate veins of blades not raised, the areoles (areas enclosed by the 

veinlets) minute, usually less than 0.2 mm diam, usually lighter than 
the surface (on dried plants); pubescence of youngest parts minute, 
uncinate, usually turned backward somewhat along the axis (but not 
appressed) Brosimum alicastrum subsp. bolivarense (39. Moraceae) 

Reticulate veins of blades markedly raised, the areoles more than 1 mm 
diam, usually the same color as the surface (on dried plants); pubes- 
cence of youngest parts minute, appressed, not uncinate  
 Maquira costaricana (39. Moraceae) 

Stems  not  smooth,   either  densely   lenticellate   or  densely  granular- 
puberulent; blades smooth or asperous: 

Blades smooth to the touch; stems essentially glabrous, conspicuously 
lenticellate Sorocea affinis (39. Moraceae) 

Blades asperous; stems densely granular-puberulent  
 Trophis racemosa (39. Moraceae) 

• Lateral veins lacking a distinct marginal collecting vein; blade apex various: 
Plants with conspicuous milky sap; blades ± obovate or elliptic: 

Blades ± elliptic, the major lateral veins in more than 15 pairs, the lower 
surface ± glaucous (at least when dried), the midrib sunken on upper 
surface Aspidosperma megalocarpon (118. Apocynaceae) 

Blades ± oblanceolate, the major lateral veins mostly in 5-7 pairs, the 
lower surface not glaucous, the midrib sharply raised on upper surface 
 Pouteria stipitata (113. Sapotaceae) 

Plants lacking conspicuous, milky sap; blades mostly elliptic (obovate in 
Cordia lasiocalyx): 

Stems divaricately branched, often with a leaf at branch nodes  
 Cordia lasiocalyx (Fig. 474; 121. Boraginaceae) 

Stems not divaricately branched: 
Blades with a discolorous area on both sides of midrib below; plants 

shrubs or small trees usually less than 3 m tall; stems often with 
persistent inflorescence bases  
 Erythroxylum panamense (Fig. 295; 66. Erythroxylaceae) 

Blades lacking a discolorous area along midrib below; plants shrubs or 
trees usually more than 3 m tall: 

Blades ± rounded and ending abruptly at base; blades ± lanceolate 
 Cestrum racemosum (124. Solanaceae) 

Blades acute or at least not ending abruptly at base; blades ± elliptic: 
Plants stipulate; midrib of blade not arched: 

Stipules persistent, deltoid; young stems reddish-brown; blades 
with 7-12 pairs of lateral veins  
 Margaritaria nobilis (75. Euphorbiaceae) 

Plants not as above: 
Stipules deciduous, linear, to 9 mm long, ciliate; blades with 3 

or 4 pairs of lateral veins; veins drying conspicuously 
wrinkled  
.... Lacistema aggregatum (Figs. 191, 192; 37. Lacistemaceae) 

Stipules caducous, linear-subulate; blades with 5-8 pairs of 
lateral veins; veins not drying conspicuously wrinkled... 
 Casearia commersoniana (Fig. 398; 96. Flacourtiaceae) 

Plants estipulate; midrib of blade prominently arched (not promi- 
nently arched on Cestrum): 

Blades with domatia in axils below  
 Nectandra purpurascens (58. Lauraceae) 

Blades lacking axillary domatia: 
Blades with the acumen less than 1 cm long; young branchlets 

densely rufous-tomentulose  
   Terminalia chiriquensis (105. Combretaceae) 

Blades with the acumen more than 1 cm long or the blades 
gradually acuminate, the acumen not distinct; young 
branchlets essentially glabrous: 



KEY 2        895 

Leaf blades ± coriaceous, abruptly acuminate, the acumen 
conspicuous, more than 1 cm long, the reticulate veins 
clearly visible without magnification; plants occurring 
in the forest Ocotea cernua (58. Lauraceae) 

Leaf blades membranaceous, gradually acuminate, the acu- 
men not conspicuous, the reticulate veins not clearly 
visible; plants occurring in clearings and open areas... 
 Cestrum nocturnum (124. Solanaceae) 

Blades mostly less than 2.5 times longer than broad: 
Blades less than 4.5 cm long, inconspicuously scabrid on midrib  
 Phyllanthus acuminatus (75. Euphorbiaceae) 

Blades more than 4.5 cm long: 
Leaves borne at apex of very short (2-3 mm) branchlets; blades ovate, caudate- 

acuminate, 6-9 cm long; plants small trees  
   Coccoloba acapulcensis (Fig. 219; 46. Polygonaceae) 

Leaves and habit not as above: 
i> Plants with stipules (some caducous): 

Plants with the lateral veins ± parallel with prominent collecting vein; 
blades generally more than 5 cm wide; stipules caducous; petioles 
scurfy; sap viscid: 

Leaves usually less than 8 cm long, frequently less than 6 cm long, the 
primary lateral veins scarcely more conspicuous than the secondary 
lateral veins; stipules usually persistent (drying darker than stem) 
 Ficus pertusa (Fig. 204; 39. Moraceae) 

Leaves usually more than 10 cm long, frequently more than 12 cm long, 
the primary lateral veins much more conspicuous than the secondary 
lateral veins; stipules usually deciduous: 

Reticulate veins of blade not raised, the areoles (areas enclosed by the 
veinlets) minute, usually less than 0.2 mm diam, usually lighter 
than the surface (on dried plants); pubescence of youngest parts 
minute, uncinate, usually turned backward somewhat along the 
axis (but not appressed)  
 Brosimum alicastrum subsp. bolivarense (39. Moraceae) 

Reticulate veins of blade prominently raised, the arecles more than 1 
mm diam, usually the same color as the surface (on dried plants); 
pubescence of youngest parts minute, appressed, not uncinate 
 Maquira costaricana (39. Moraceae) 

Plants not as above: 
Petioles forked below base of blade, bearing 2 subulate appendages (ves- 

tigial leaflets)  
 Swartzia simplex var. ochnacea (Fig. 280; 63B. Caesalpinioideae) 

Petioles not bearing subulate appendages: 
Blades with lowermost major lateral veins stronger than any of the re- 

maining lateral veins, arch-ascending to apical one-third to one- 
half of the blade Celtis schippii (38. Ulmaceae) 

Blades with lowermost major lateral veins weaker or at least not stron- 
ger than the remaining lateral veins, ascending to no more than 
the basal one-third of the blade: 

Blades moderately coriaceous, drying flat, the acumen blunt at tip, 
the reticulate veins not prominulous (at least not both close and 
prominulous): 

Blades drying grayish, usually long-acuminate at apex; stipules 
subpersistent Maytenus schippii (11. Celastraceae) 

Blades drying brownish, the acumen blunt, emarginate; stipules 
caducous Vantanea occidentalis (65. Humiriaceae) 

Blades mostly membranaceous, the acumen very sharp at tip, the 
major lateral veins drying wrinkled or the reticulate veins both 
close and prominulous: 

Basal pair of lateral veins reaching margin above the lower third 
of blade; stipules caducous, 5-9 mm long, marginally ciliate 
or pubescent  
  Lacistema aggregatum (Figs. 191, 192; 37. Lacistemaceae) 

Basal pair of lateral veins reaching margin in the lower fourth of 
blade; stipules subpersistent, 1.5-3 mm long, the margins 
glabrous Margaritaria nobilis (75. Euphorbiaceae) 
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•k Plants estipulate: 
At least the younger stems usually densely appressed-pubescent: 

Pubescence on younger stems coarse, the trichomes not nearly contigu- 
ous and interspersed with many minute glandular globules; sap 
clear, not viscid; plants slender, erect or climbing shrubs    
 Toumefortia bicolor (Fig. 476; 121. Boraginaceae) 

Pubescence on younger stems fine, the trichomes often so dense as to be 
contiguous, lacking minute glandular globules; sap milky or clear; 
plants erect trees: 

Leaf blades usually broadest at the middle, usually drying blackened, 
the tertiary veins anastomosing and running ± parallel to the 
major lateral veins Cynodendron panamense (113. Sapotaceae) 

Leaf blades often broadest above the middle, usually drying green, the 
tertiary veins often running straight between and perpendicular 
to the major lateral veins Annona hayesii (55. Annonaceae) 

Younger stems glabrous or nearly so (at least not densely appressed- 
pubescent): 

Stems ± herbaceous; stems and leaves drying blackened    
 Toumefortia angustiflora (Fig. 475; 121. Boraginaceae) 

Stems woody; stems and leaves not drying blackened: 
Leaf margins not revolute and not hyaline; midrib often ± arched: 

Leaves clustered at ends of branchlets in pseudowhorls, minutely 
verrucose   Terminalia chiriquensis (105. Combretaceae) 

Leaves alternate, not clustered at ends of branches, not verrucose: 
Plants large forest trees, usually more than 20 m tall; leaves thick, 

the acumen thickened and often discolored at its tip    
 Drypetes standleyi (Fig. 321; 75. Euphorbiaceae) 

Plants shrubs or small trees, usually in clearings or at the edge of 
the forest, usually less than 5 m tall; leaves thin, the acumen 
not at all thickened or discolored  
 Cestrum noctumum (124. Solanaceae) 

Leaf margins somewhat revolute and/or hyaline: 
Acumen thickened near its apex and hyaline or discolored, the 

thickened area extending somewhat down either margin; blade 
margins weakly hyaline, not noticeably revolute, with a sub- 
marginal vein along much of its length  
 Drypetes standleyi (Fig. 321; 75. Euphorbiaceae) 

Acumen not as above; blade margins revolute, lacking a submar- 
ginal vein for all or most of its length: 

Blades coriaceous, shiny, the lateral veins not conspicuous  
 Heisteria concinna (43. Olacaceae) 

Blades subcoriaceous, not shiny, the lateral veins conspicuous 
below   Heisteria longipes (43. Olacaceae) 

KEY   3:   LEAVES  SIMPLE,  ALTERNATE   OR  SPIRALED;  PLANTS  LIANAS 

Blades peltate, ovate: 
Pubescence of sparse, long, spreading trichomes or puberulent Cissampelos tropaeolifolia (54. Menispermaceae) 
Pubescence long and sericeous or short and tomentose  Cissampelos pareira (54. Menispermaceae) 

Blades not peltate: 
• Blades palmately veined at base (the 2-4 pairs of major lateral veins sometimes departing midrib 1-2 mm above 

base): 
o Petioles less than 1 cm long, the plants unarmed, or the blades deeply cleft at apex of midrib (juveniles so 

deeply cleft as to appear bifoliolate): 
Blades deeply cleft at apex: 

Trichomes on petioles and blades below obscure, appressed, less than 0.5 mm long  
 Bauhinia guianensis (Fig. 274; 63B. Caesalpinioideae) 

Trichomes on petioles and blades below ferruginous, erect to reclining, ca 1 mm long  
 Bauhinia reflexa (63B. Caesalpinioideae) 

Blades not cleft at apex: 
Blades glabrous or nearly so: 

Petioles swollen at apex Abuta racemosa (Fig. 230; 54. Menispermaceae) 
Petioles not swollen at apex Smilax lanceolata (26. Smilacaceae) 
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Blades pubescent: 
Lower blade surface very densely pubescent with erect, crisp trichomes, the upper surface with sparse 

scabrous pubescence  Pouzolzia obliqua (Fig. 209; 40. Urticaceae) 
Lower blade surface sparsely to densely pubescent, the upper surface often glabrate: 

Blades often shallowly cordate at base Gouania lupuloides (81. Rhamnaceae) 
Blades obtuse to rounded at base Securidaca diversifolia (74. Polygalaceae) 

o Petioles more than 1 cm long or the plants armed; blades not cleft at apex: 
Mature blades deeply 3-5-lobed: 

Plants glabrous; leaves coriaceous, lacking teeth; tendrils trifid, branched from near base   
 Cayaponia granatensis (131. Cucurbitaceae) 

Plants pubescent; leaves not coriaceous, with ± apiculate teeth; tendrils simple: 
Pubescence dense, minute, ferruginous; blades with several round glands on margin at bases of sinuses 

between lobes Passiflora vitifolia (98. Passifloraceae) 
Pubescence usually white-pilose or white-villous; blades eglandular: 

Many mature blades 5-lobed, to 30 cm long and wide  Gurania makoyana (131. Cucurbitaceae) 
Mature blades mostly 3-lobed, to 20 cm long and wide  
 Gurania megistantha (Fig. 540; 131. Cucurbitaceae) 

Mature blades not lobed: 
Most blades more than 3 times longer than wide, cordate at base, conspicuously punctate above when dry 
 Aristolochia chapmaniana (Fig. 215, 216; 44. Aristolochiaceae) 

Blades less than 3 times longer than wide: 
• Plants armed or with conspicuous glands at apex or base of petiole: 

Plants armed: 
Plants armed with recurved spines on stems, petioles, and midribs of blades  
 Byttneria aculeata (Fig. 377; 87. Sterculiaceae) 

Plants armed on stems only; blades toothed  Celtis iguanaeus (38. Ulmaceae) 
Plants unarmed: 

Blades rounded at apex; petioles with 2 large glands at apex  
   Omphalea diandra (Fig. 324; 75. Euphorbiaceae) 

Blades long-acuminate; petioles with 2 protruding glands at base  
 Smilax lanceolata (26. Smilacaceae) 

• Plants unarmed and lacking glands on petiole: 
Lateral veins ending in a sharp tooth on margin: 

Blades densely arachnoid below, the trichomes obscuring the surface  
• • • •   Vitis tiliifolia (Figs. 355, 356; 82. Vitaceae) 

Blades sparsely to densely pubescent below, not arachnoid, the surface not obscured: 
Blades glabrous or with simple, villous pubescence, mostly ovate-oblong, monomorphic, the lar- 

ger not cordate Cissus sicyoides (82. Vitaceae) 
Blades pubescent at least on veins below with minute, close puberulence and often with ap- 

pressed, T-shaped trichomes, ovate, dimorphic, the larger ones cordate  
   Cissus pseudosicyoides (Fig. 354; 82. Vitaceae) 

Lateral veins not ending in a sharp tooth on margin: 
Blades densely short-white-pubescent below, the trichomes completely obscuring surface (less so on 

juveniles) Chondrodendron tomentosum (Fig. 231; 54. Menispermaceae) 
Blades not so densely pubescent below: 

Blades with domatia or nectaries in vein axils below at base of blade: 
Domatia pocketlike   Fevillea cordifolia (Fig. 538; 131. Cucurbitaceae) 
Domatia flat, glandular areas or nectary pores: 

Blades pubescent at least on veins below  
 Odontocarya tamoides var. canescens (54. Menispermaceae) 

Blades glabrous Odontocarya truncata (54. Menispermaceae) 
Blades lacking domatia and nectaries in vein axils: 

Petioles enlarged and usually curved and rugose at apex: 
Petioles mostly less than 3 cm long  Abuta racemosa (Fig. 230; 54. Menispermaceae) 
Petioles mostly more than 4 cm long Abuta panamensis (54. Menispermaceae) 

Petioles not enlarged or curved at apex: 
Blade margins usually ± crenate; blades longer than broad, drying with conspicuous cysto- 

liths above Urera eggersii (Fig. 210; 40. Urticaceae) 
Blade margins entire; blades nearly orbicular, lacking cystoliths  
 Ipomoea phillomega (Fig. 471; 120. Convolvulaceae) 

• Blades not palmately veined at base: 
o Blades pubescent above on surface: 

D Plants with stellate trichomes and/or armed: 
Plants armed with recurved spines on stems and midribs of blades   Solanum lanciifolium (124. Solanaceae) 
Plants unarmed: 
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Petioles (5)10-20 mm long, the wings flaring upward at base Tetracera volubilis (88. Dilleniaceae) 
Petioles 3-10 mm long, the wings obscure or lacking at base  
 Tetracera portobellensis (Fig. 383; 88. Dilleniaceae) 

• Plants lacking stellate trichomes and unarmed: 
Stems essentially glabrous: 

Blades toothed and gradually acuminate (rarely entire); blade surface glabrous or with long, sparse, slen- 
der trichomes Doliocarpus dentatus (88. Dilleniaceae) 

Blades entire (or obscurely toothed at apex), rounded or bluntly acuminate at apex; blade surface scab- 
ridulous except for long, slender, ± appressed trichomes on veins .... Davilla nitida (88. Dilleniaceae) 

Stems conspicuously pubescent: 
Stems densely pubescent with T-shaped trichomes Heteropteris laurifolia (71. Malpighiaceae) 
Stems lacking T-shaped trichomes: 

Stems with 2 types of pubescence: very long (more than 4 mm), spreading trichomes and minute pu- 
berulence or the trichomes shorter with prominent bulbous bases: 

Trichomes on stems of 2 types, very long ones interspersed with short puberulence  
    Tournefortia cuspidata (Fig. 477; 121. Boraginaceae) 

Trichomes on stems of a single type, bending toward apex with a prominent bulbous base  
 Tournefortia hirsutissima (121. Boraginaceae) 

Stem pubescence of a single type, lacking bulbous bases: 
Stems lacking stipular glands at bases of petioles; blades ciliate, emarginate at apex with tufted 

apiculum   Iseia luxurians (120. Convolvulaceae) 
Stems with small, round, stipular glands at bases of petioles; blades ciliate or not: 

Pubescence on blades and stems appressed; blades usually acute to obtuse at apex, rounded to 
cuneate at base Securidaca diversifolia (Fig. 314; 74. Polygalaceae) 

Pubescence on blades and stems erect and spreading; blades obtuse to rounded at apex, broadly 
rounded or truncate at base Securidaca tenuifolia (74. Polygalaceae) 

o Blades glabrous above or with trichomes on veins only: 
Plants parasitic lianas; lateral veins nearly invisible; blades usually less than 5 cm long  
 Struthanthus orbicularis (42. Loranthaceae) 

Plants not parasitic; lateral veins visible: 
Stipules ocreate; blades with very minute peltate scales on both surfaces  
 Coccoloba parimensis (46. Polygonaceae) 

Stipules lacking: 
Plants with long recurved spines in branch axils; vein axils with tufts of trichomes below; midrib raised 

and pubescent above ....  Combretum decandrum (Figs. 416, 417, and fig. on p. 20; 105. Combretaceae) 
Plants lacking spines and axillary tufts: 

Midrib conspicuously sunken above: 
Midrib arched; lower blade surface smooth; lateral veins scarcely raised below    
 Maripa panamensis (120. Convolvulaceae) 

Midrib not arched; lower blade surface asperous or not; lateral veins very prominently raised be- 
low; petioles narrowly winged or sharply canaliculate below blade: 

Leaf blades broadest at or below middle, markedly asperous on lower surface, rounded or obtuse 
at base, drying grayish-green Tetracera hydrophila (88. Dilleniaceae) 

Leaf blades broadest somewhat above middle, smooth on lower surface, acute at base, drying 
dark brown Doliocarpus multiflorus (88. Dilleniaceae) 

Midrib flat or raised above (slightly sunken in Doliocarpus dentatus and D. olivaceus): 
Young stems usually 5-angulate and narrowly winged; blades with conspicuous punctations on 

both surfaces (inconspicuous on juveniles) Doliocarpus major (Fig. 380; 88. Dilleniaceae) 
Stems not markedly ribbed or winged; blades not punctate: 

Stems, except oldest parts, herbaceous, green; plants dark brown or black when dry, usually with 
minute, granular projections on young blades (bases of old trichomes): 

Blades membranaceous, usually drying blackish, often appearing punctate beneath with the 
minute bases of old trichomes   Tournefortia angustiflora (Fig. 475; 121. Boraginaceae) 

Blades weakly coriaceous, usually drying brownish, not appearing punctate beneath  
 Tournefortia bicolor (Fig. 476; 121. Boraginaceae) 

Stems woody, not green; plants not blackening and lacking granular projections on blades when 
dry: 

Stems densely pubescent with T-shaped trichomes .... Heteropteris laurifolia (71. Malpighiaceae) 
Plants lacking T-shaped trichomes: 
A Lateral veins conspicuous; blades lacking rows of minute glands near margins, the margins 

frequently toothed, sometimes pubescent; petioles narrowly winged; plants not epi- 
phytic: 

Blades essentially glabrous: 
At least some blades conspicuously dentate Doliocarpus dentatus (88. Dilleniaceae) 
Blades usually entire to obscurely dentate  
 Doliocarpus olivaceus (Figs. 381, 382; 88. Dilleniaceae) 
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Blades pubescent: 
Blades scabridulous over surface, the trichomes on veins longer and ± appressed; mar- 

gins entire or dentate only at apex Davilla nitida (88. Dilleniaceae) 
Blades with long slender trichomes over surface; at least some blades markedly dentate 
 Doliocarpus dentatus (88. Dilleniaceae) 

A Lateral veins obscure; blades glabrous, with rows of minute glands near margins, the mar- 
gins entire; petioles not winged; plants hemiepiphytic shrubs: 

Blades oblong to oblong-lanceolate, usually rounded or acute and ending abruptly at base, 
long-acuminate at apex; branches long-pendent  
 Marcgravia nepenthoides (Fig. 384; 90. Marcgraviaceae) 

Blades not oblong or oblong-lanceolate: 
Blades ovate to obovate, acute to rounded at base; leaves irregular on stem, often sub- 

opposite  Markea ulei (Figs. 482, 483; 124. Solanaceae) 
Blades usually obovate, gradually tapered to an acute base; leaves spirally arranged 
 Souroubea sympetala (Fig. 385; 90. Marcgraviaceae) 

KEY  4:   LEAVES  PALMATELY  COMPOUND   WITH   FOUR   OR  MORE   LEAFLETS 

Blades pubescent below: 
Blades densely brown-sericeous, the trichomes simple, totally obscuring surface below  
 Didymopanax morototoni (109. Araliaceae) 

Blades sparsely to densely pubescent below, the trichomes stellate, not obscuring surface: 
Leaves alternate; blades pubescent above only on veins; leaflets usually more than 25 cm long  
 Herrania purpurea (Fig. 378; 87. Sterculiaceae) 

Leaves opposite; blades pubescent above throughout; leaflets less than 15 cm long  
    Tabebuia ochracea var. neochrysantha (126. Bignoniaceae) 

Blades glabrous or lepidote below: 
Leaflets conspicuously petiolulate, the petiolules usually more than 1.5 cm long; blades ending abruptly at petio- 

lule; leaves opposite or subopposite (except Ceiba): 
Blades with plate-shaped glands at least in lower vein axils Tabebuia rosea (Figs. 500, 501; 126. Bignoniaceae) 
Blades lacking plate-shaped glands in vein axils: 

Leaflets often more than 5 cm broad, tufted with stellate trichomes in axils below  
 Tabebuia guayacan (Fig. 499; 126. Bignoniaceae) 

Leaflets less than 4.5 cm broad, not tufted in axils   Ceiba pentandra (fig. on p. 10; 86. Bombacaceae) 
Leaflets sessile or the petiolules less than 1 cm long; blades tapered at base; leaves alternate: 

Older branches and trunk armed: 
Leaflets often more than 5 cm wide, usually obovate .... Bombacopsis quinata (Figs. 366, 367; 86. Bombacaceae) 
Leaflets less than 4.5 cm wide, usually oblong-lanceolate to oblong-elliptic: 

Leaflets glaucous on lower surface, drying pale bluish-green; reticulate veins not visible  
 Jacaratia spinosa (99. Caricaceae) 

Leaflets not glaucous on lower surface, drying brownish; reticulate veins prominulous  
   Ceiba pentandra (fig. on p. 10; 86. Bombacaceae) 

Branches and trunk not armed: 
Leaflets rounded to emarginate at apex Bombacopsis sessilis (Fig. 368; 86. Bombacaceae) 
Leaflets acute to acuminate or mucronate at apex: 

Leaflets articulate; trunk bark lacking green vertical bands Pachira aquatica (Fig. 371; 86. Bombacaceae) 
Leaflets not articulate; trunk bark with prominent, green, vertical bands  
 Pseudobombax septenatum (Figs. 372, 373; 86. Bombacaceae) 

KEY   5:   LEAVES  PINNATELY  COMPOUND   MORE  THAN   ONCE 

T> Leaves biternate or the basal set of leaflets ternate or with prominently winged rachis: 
• All leaves biternate (i.e., with 3 sets of 3 leaflets each) or with the terminal set replaced by a tendril or tendril scar: 

Leaflets densely and softly rufous-pubescent below Serjania cornigera (Fig. 347; 80. Sapindaceae) 
Leaflets not rufous-pubescent: 

Blades with the midrib glabrous above: 
Leaves always biternate; stem unarmed; wood composite, consisting of a central woody core surrounded 

by 3 smaller peripheral bundles Serjania paucidentata (Fig. 349; 80. Sapindaceae) 
Leaves sometimes biternate at apex but always 2- or 3-pinnate lower on stem; stems usually armed with 

short prickles; wood simple, lacking peripheral bundles ... Serjania mexicana (Fig. 348; 80. Sapindaceae) 
Blades with the midrib pubescent above: 

Rachis not winged: 
Leaflets lacking axillary tufts; stems 5- or 6-costate Serjania decapleuria (80. Sapindaceae) 
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Leaflets with the axils conspicuously tufted below; stems terete to square: 
Leaflets prominently toothed, the lateral leaflets nearly sessile   
 Serjania pluvialiflorens (80. Sapindaceae) 

Leaflets entire, all distinctly petiolulate Pleonotoma variabilis (126. Bignoniaceae) 
Rachis narrowly winged: 

Blades with black lines, especially below  Serjania atrolineata (80. Sapindaceae) 
Blades lacking black lines: 

Stems terete; leaflets ± glabrous below except for tufts of trichomes in axils   
 Paullinia fuscescens (80. Sapindaceae) 

Stems ribbed; leaflets pubescent below or lacking tufted axils: 
Leaflets sparsely pubescent below, occasionally with tufts in axils; stems with simple wood  

• • • • Serjania mexicana (Fig. 348; 80. Sapindaceae) 
Leaflets densely soft-pubescent below, lacking axillary tufts; stems with composite wood, having 3 

peripheral bundles  Serjania rhombea (80. Sapindaceae) 
• Blades not strictly biternate, but with the basal set of leaflets ternate, or with more than 3 leaflets on the basal 

pinnae: 
Terminal leaflets less than 4 cm long; leaves partially 3-pinnate; older stems 3-ribbed  
   Serjania trachygona (Fig. 350; 80. Sapindaceae) 

Terminal leaflets more than 4 cm long: 
Stems terete; basal set of leaflets with 3 leaflets Paullinia glomerulosa (Fig. 343; 80. Sapindaceae) 
Stems ribbed; basal set of leaflets with 3-8 leaflets; stems often armed  
 Serjania mexicana (Fig. 348; 80. Sapindaceae) 

ii Leaves not biternate, simply bipinnate, the rachis unwinged: 
Leaflets more than 5 mm wide: 

Petioles or rachises with glands: 
Petioles with a large conspicuous gland at apex (many times larger than other glands on leaf): 

Gland at apex of petiole less than 3 mm high; leaflets 3-5 per pinna, acute at apex, ovate   
 Leucaena multicapitula (Fig. 267; 63A. Mimosoideae) 

Gland at apex of petiole ca 10 mm high; leaflets 7-12 per pinna, often rounded at apex, oblong  
  Pithecellobium macradenium (Figs. 271, 272; 63A. Mimosoideae) 

Petioles lacking a large gland at apex: 
Each pinna with 8 or more pairs of leaflets Schizolobium parahybum (63B. Caesalpinioideae) 
Each pinna with 7 or fewer pairs of leaflets: 

Leaflets rounded at apex, narrowly ovate Albizia guachapele (Fig. 258; 63A. Mimosoideae) 
Leaflets not rounded at apex, not ovate: 

Pinnae with 2 leaflets, with recurved spines at base of leaf  
 Pithecellobium hymeneaefolium (Fig. 270; 63A. Mimosoideae) 

Pinnae with 4-7 pairs of leaflets, lacking spines Pithecellobium dinizii (63A. Mimosoideae) 
Petioles and rachises lacking glands: 

Plants lianas: 
Leaflets subsessile, the sides usually straight, broadest near apex  
 Adenopodia polystachya (63A. Mimosoideae) 

Leaflets petiolulate, the sides curved, broadest at middle . .. Entada monostachya (Fig. 259; 63A. Mimosoideae) 
Plants trees: 

Leaflets rounded at both ends, emarginate at apex, equilateral at base with the lateral veins inconspicuous; 
juveniles with resinous stems Schizolobium parahybum (63B. Caesalpinioideae) 

Leaflets acuminate at apex: 
Leaflets inequilateral at base and decurrent onto base of petiole, truly bipinnate; stipules lacking; plants 

large trees, usually more than 20 m tall Jacaranda copaia (Figs. 493,494; 126. Bignoniaceae) 
Leaflets ± equal at base, the petioles distinct; blades simple, only appearing bipinnate due to deciduous 

branches; stipule at each leaf minute, triangular, persistent; plants shrubs or small trees, less than 
8 m tall Phyllanthus acuminatus (75. Euphorbiaceae) 

Leaflets less than 5 mm wide: 
Stems unarmed: 

Pinnae each with 14 or fewer pairs of leaflets; petioles, rachises, and lower leaflet surfaces tawny-tomentose 
  Pithecellobium barbourianum (Fig. 269; 63A. Mimosoideae) 

Pinnae each with 15 or more pairs of leaflets; leaflets not tawny-tomentose: 
Leaflets less than 5 mm long; young stems, petioles, and rachises ferruginous  
 Enterolobium schomburgkii (63A. Mimosoideae) 

Leaflets more than 6 mm long; stems, petioles, and rachises usually glabrate, not ferruginous though 
sometimes ± cinereous: 

Stems, petioles, and rachises usually glabrate; leaflets in 3 or 4 pairs per cm along rachis  
 Enterolobium cyclocarpum (Fig. 260; 63A. Mimosoideae) 

Stems, petioles, and rachises ± cinereous; leaflets in 5-7 pairs per cm along rachis  
  Acacia glomerosa (63A. Mimosoideae) 

Stems armed (often rachises also): 
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Spines bullhorn-like, black, hollow, more than 3 cm long Acacia melanoceras (63A. Mimosoideae) 
Spines not as above: 

Stems and rachises densely rufous-pubescent; rachises armed throughout at each node  
 Mimosa pigra (63A. Mimosoideae) 

Stems and rachises not densely rufous-pubescent; rachises sparsely armed: 
Plants large buttressed trees  Acacia glomerosa (63A. Mimosoideae) 
Plants small trees or lianas or shrubs: 

Leaflets 3-7 mm long, glabrous or conspicuously pubescent on lower inner edge  
 Acacia riparia (Fig. 257; 63A. Mimosoideae) 

Leaflets 9-14 mm long, glabrous or pubescent, but the trichomes never restricted to lower inner edge 
nearest rachis: 

Older stems usually deeply 4-sulcate Acacia acanthophylla (63A. Mimosoideae) 
Older stems usually subterete and with 5 prominent ribs but not 5-sulcate  
 Acacia hayesii (63A. Mimosoideae) 

KEY  6:   LEAVES  COMPOUND,  PINNATE   OR  WITH   THREE   OR  FEWER  LEAFLETS 

* Leaves at most 2- or 3-foliolate: 
Plants trees or shrubs: 

Leaflets palmately veined at base; trunk spiny: 
Plants large trees; spines on trunk broad, corky; leaflets rounded at apex, less than 8 cm broad, broadest near 

middle  Erythrina fusca (Fig. 287; 63C. Papilionoideae) 
Plants small, slender trees; spines short, small, not corky; leaflets acuminate, more than 10 cm broad, broadest 

near base Erythrina costaricensis var. panamensis (Figs. 285,286; 63C. Papilionoideae) 
Leaflets not palmately veined at base; trunk unarmed: 

Leaflets 3, lacking wings on margin of petiole: 
Leaflets sessile; axils of lower blade surface with tufts of pubescence  
 Allophyluspsilospermus (80. Sapindaceae) 

Leaflets petiolulate, lacking axillary tufts on lower surface: 
Leaflets thick, rounded at base, the petiolules with a terete pulvinus, not canaliculate; younger parts 

reddish-tomentose Connarus panamensis (Fig. 256; 62. Connaraceae) 
Leaflets moderately thin, cuneate to attenuate at base, the petiolules canaliculate, not at all swollen; 

younger parts glabrate to puberulent  Vitex cooperi (122. Verbenaceae) 
Leaflets 2 or petioles with produced winglike margins at apex: 

Leaflets 3, ± equilateral, often with some simple leaves: 
Leaflets ± elliptic, ending abruptly on petiolule, distinctly petiolulate, obtuse to rounded at base  
  Swartzia simplex var. grandiflora (63B. Caesalpinioideae) 

Leaflets oblanceolate, decurrent onto petiolule or sessile, acute and tapered at base (adults often with 5 
leaflets)  Quassia amara (68. Simaroubaceae) 

Leaflets 2, inequilateral: 
Petioles less than 5 mm long; leaflets usually emarginate at apex, sessile at apex of petiole  
 Cynometra bauhiniifolia (63B. Caesalpinioideae) 

Petioles more than 10 mm long; leaflets usually not emarginate at apex: 
Margins at base of leaflet not meeting petiolule at the same point, separated by 2-3 mm; leaflets not 

long-acuminate Hymenaea courbaril (63B. Caesalpinioideae) 
Margins at base of leaflet joining petiolule at ± the same point; leaflets long-acuminate  
 Peltogynepurpurea (63B. Caesalpinioideae) 

Plants lianas: 
• Leaflets toothed: 

Blades with round, pellucid punctations throughout; stems hollow   
  Stizophyllum riparium (126. Bignoniaceae) 

Blades not pellucid-punctate throughout: 
Tendrils coiled like a watchspring, axillary; leaflets irregularly, broadly toothed, usually crenate or not 

sharply toothed: 
Leaflets lacking tufts of trichomes in axils below Serjania circumvallata (80. Sapindaceae) 
Leaflets with tufts of trichomes in axils below: 

Leaflets palmately veined at base  Thinouia myriantha (80. Sapindaceae) 
Leaflets not palmately veined at base Paullinia turbacensis (Fig. 346; 80. Sapindaceae) 

Tendrils not coiled like a watchspring; leaflets ± regularly toothed and usually serrate-apiculate or closely 
irregularly crenate (Cissus erosa); leaves opposite: 

Terminal leaflet rhombic; plants densely pubescent with glandular and/or eglandular trichomes; stip- 
ules on young branches lanceolate to linear-lanceolate, 3-6 mm long  
 Cissus rhombifolia (82. Vitaceae) 

Terminal leaflet elliptic to obovate; plants usually glabrous or with sparse eglandular trichomes; stipules 
on young branches broadly ovate to subrotund, 2-4 mm long or stipules lacking: 
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Stems tetragonal, often winged, sometimes speckled with maroon at nodes ....  Cissus erosa (82. Vitaceae) 
Stems terete to ribbed or subangulate, not winged, not speckled: 

Petioles and petiolules conspicuously but sparsely white-pilose; terminal leaflet usually more than 
12 cm long Gurania coccinea (131. Cucurbitaceae) 

Petioles and petiolules not conspicuously pubescent; terminal leaflet usually less than 12 cm long 
 Cissus microcarpa (Fig. 353; 82. Vitaceae) 

• Leaflets entire: 
Leaflets 2, the tendrils arising from stems or axes of inflorescences: 

Trichomes on petiole and lower blade surface obscure, appressed, less than 0.5 mm long  
 Bauhinia guianensis (Fig. 274; 63B. Caesalpinioideae) 

Trichomes on petiole and lower blade surface erect to reclining, ca 1 mm long  
 Bauhinia reflexa (63B. Caesalpinioideae) 

Leaflets 3 or leaflets 2, the terminal (third) leaflet replaced by a tendril or tendril scar: 
Young parts densely rufous-pubescent; lower petioles often more than 10 cm long; leaves trifoliolate, lack- 

ing both tendrils and stipels; plants often arching trees  
 Connarus panamensis (Fig. 256; 62. Connaraceae) 

Young parts not densely rufous-pubescent; all petioles usually less than 10 cm long; leaves trifoliolate, 
with tendrils and/or stipels, the terminal leaflet sometimes replaced by a tendril: 

Plants lacking tendrils (except Cymbosema); stipels acicular; pseudostipules lacking: 
Blades sparsely to densely pubescent above and below: 

Trichomes on major veins below mostly more than 1.2 mm long, usually closely appressed  
  Dioclea reflexa (Fig. 283; 63C. Papilionoideae) 

Trichomes on major veins below mostly less than 1 mm long, spreading or vaguely appressed: 
Plants often tendriled Cymbosema roseum (63C. Papilionoideae) 
Plants lacking tendrils  Dioclea guianensis (63C. Papilionoideae) 

Blades sparsely pubescent to glabrate below, glabrous except on veins above: 
Trichomes on veins below reddish, darker than those on surface  
  Dioclea wilsonii (Fig. 284; 63C. Papilionoideae) 

Trichomes concolorous: 
Leaflets ± elliptic, with more than 10 pairs of lateral veins; stipels lanceolate and persistent, ca 5 

mm long Clitoria javitensis (63C. Papilionoideae) 
Leaflets ovate to ovate-elliptic, with fewer than 10 pairs of lateral veins; stipels acicular, cadu- 

cous: 
Terminal leaflet usually ± rhombic-ovate; leaflets glabrous below, at least the younger ones 

covered on underside with sessile, orange glands  
 Rhynchosia pyramidalis (63C. Papilionoideae) 

Terminal leaflet ovate-elliptic; leaflets lacking orange glands, sometimes with stiff, irritating 
trichomes on underside  
 Mucuna mutisiana (Figs. 291, 292), M. rostrata (63C. Papilionoideae) 

Plants with tendrils; acicular stipels lacking; pseudostipules usually present; leaves 2- or 3-foliolate, 
mostly glandular-lepidote; stems usually with either interpetiolar ridges or interpetiolar glandular 
fields (except Psiguria, with tendrils opposite trifoliolate leaves): 

Blades densely white- or grayish-pubescent below  Arrabidaea candicans (126. Bignoniaceae) 
Blades not whitish-pubescent below: 
• Stems (all but the largest) markedly 4-, 6-, or 8-angulate and ribbed: 

Stems 6- or 8- angulate; lateral veins mostly arising from near base of leaf: 
Blades stellate-pubescent in axils below, whitish below; lepidote scales dense, contiguous 

except on veins below; pseudostipules sickle-shaped, to 5 mm long  
 Amphilophium paniculatum (126. Bignoniaceae) 

Blades with plate-shaped glands in axils below, green above and below; lepidote scales sparse 
on both surfaces; pseudostipules spatulate, 7-19 mm long  
 Pithecoctenium crucigerum (126. Bignoniaceae) 

Stems square: 
Leaflets 3, the terminal one never replaced by a tendril; petiolules ± equal on a leaf; blades 

eglandular, not lepidote; plants mostly herbaceous vines lacking pseudostipules  
 Psiguria bignoniacea (Fig. 542; 131. Cucurbitaceae) 

Leaflets sometimes 2, the terminal one replaced by a sometimes deciduous tendril; petiolules 
of terminal leaflets (when present) longer than those of lateral leaflets; blades with few to 
many round glands and scurfy scales; plants lianas, often with pseudostipules: 

Blades pellucid-punctate throughout; stems hollow  
  Stizophyllum riparium (126. Bignoniaceae) 

Blades with few round glands; stems solid: 
Petioles with conspicuous glandular field at apex; pseudostipules vertically 3-seriate .... 
 Pachyptera kerere (Fig. 496; 126. Bignoniaceae) 

Petioles lacking glands at apex; pseudostipules small or lacking: 

L\ 
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Leaflets ± elliptic, with few glands scattered below; pseudostipules small, clustered in 
leaf axils Clytostoma binatum (126. Bignoniaceae) 

Leaflets ± ovate, with dense glands in basal vein axils below; pseudostipules lacking 
except on youngest stems Cydista aequinoctalis (Fig. 491; 126. Bignoniaceae) 

Stems terete or subterete, not ribbed (slightly ribbed in Clytostoma): 
Basal vein axils below with tufts of trichomes, domatia, or glands: 

Blades with a few round glands near midrib below: 
Stems with interpetiolar glandular fields; most parts drying reddish  
 Arrabidaea chica (126. Bignoniaceae) 

Stems lacking interpetiolar glands; no parts drying conspicuously reddish: 
Axils of major lateral veins of lower blade surface with small, pitlike, pubescent domatia; 

stems lacking interpetiolar ridges; leaf blades obtuse to broadly rounded at base; ten- 
drils simple    Callichlamys latifolia (Fig. 490; 126. Bignoniaceae) 

Axils of major lateral veins lacking domatia; stems with interpetiolar ridges; leaf blades 
truncate to asymmetrically cordate at base; tendrils trifid  
 Martinella obovata (Fig. 495; 126. Bignoniaceae) 

Blades mostly lacking glands: 
Blades often orbicular or ovate, abruptly acuminate, with sunken axillary domatia below 
 Ceratophytum tetragonolobum (126. Bignoniaceae) 

Blades ± elliptic, ± gradually acuminate, with tufted axils below: 
Midribs below markedly pubescent (villous); stems lacking interpetiolar glands  
 Arrabidaea patellifera (126. Bignoniaceae) 

Midribs below inconspicuously pubescent; stems with interpetiolar glands at some nodes 
 Arrabidaea verrucosa (126. Bignoniaceae) 

Basal vein axils below lacking long trichomes, domatia, and glands: 
Mature blades conspicuously pubescent, the trichomes at least 0.5 mm long  
 Cymbosema roseum (63C. Papilionoideae) 

Mature blades glabrous or with trichomes less than 0.5 mm long: 
Blades with very conspicuous yellow glands ca 0.1 mm diam on lower surface  
  Stizophyllum riparium (126. Bignoniaceae) 

Blades lacking such glands: 
Stems with conspicuous interpetiolar glandular fields, often with a thin, raised ridge on 

stem above the field; pseudostipules of several subulate scales 3-4 mm long, ± 
persistent Pachyptera kerere (Fig. 496; 126. Bignoniaceae) 

Stems and pseudostipules not as above: 
Pseudostipules ± persistent, foliaceous, not longitudinally striate, 4 at each node, 3-13 

mm long, 1.5-10 mm wide Anemopaegma chrysoleucum (126. Bignoniaceae) 
Pseudostipules not present or, if present, less than 3 mm long or longitudinally striate: 

Pseudostipules ca 5 mm long, longitudinally striate; tendrils trifid and clawlike; 
phloem rays irregular, many-armed . . . Macfadyena unguis-cati (126. Bignoniaceae) 

Pseudostipules, tendrils, and phloem rays not as above: 
Blades lepidote above and below, yielding a sweet odor when freshly crushed; 

petioles with a glandular field at apex; pith with 4 phloem arms; pseudostip- 
ules of 2 or 3 subulate scales, appressed to twig; young branchlets usually 
with conspicuous, raised, warty lenticels ca 0.6 mm long  
 Paragonia pyramidata (126. Bignoniaceae) 

Plants not with the above combination of characters: 
Tendrils trifid; pith strongly 4-angular; blades usually broadly ovate, attenuate 

at apex, bicolorous; fresh vegetative parts with odor of cloves; pseudostip- 
ules lacking    Tynnanthus croatianus (126. Bignoniaceae) 

Plants not with the above combination of characters: 
• Pith 4-angulate: 

Blades drying very reddish, ± ovate, sharply long-attenuate at apex, not 
subcordate at base Arrabidaea chica (126. Bignoniaceae) 

Blades not drying reddish, variously shaped: 
Blades usually truncate to subcordate at base, not drying with a conspic- 

uous white margin, lacking branched trichomes on midrib below; 
pefiolules abruptly and conspicuously expanded at apex  
 Adenocalymma arthropetiolatum (126. Bignoniaceae) 

Blades not as above: 
Blades drying with a conspicuous white margin and a dark pewter 

color; pseudostipules small, pointed, ± ovate  
 Adenocalymma apurense (126. Bignoniaceae) 

Blades not drying with a white margin, usually drying olive-green to 
olive-gray; pseudostipules inconspicuous or lacking: 
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Midribs below with branched trichomes to ca 0.3 mm long    
 Xylophragma seemannianum (126. Bignoniaceae) 

Midribs below lacking such trichomes    
 Arrabidaea florida (126. Bignoniaceae) 

A Pith 8-16-angulate: 
Leaves simple to bifoliolate, usually strongly 3-veined from base; petioles 

usually less than 3 cm long  
  Cydista heterophylla (Fig. 492; 126. Bignoniaceae) 

Leaves all bifoliolate; petioles often more than 3 cm long: 
Conspicuous glandular area restricted to basal axils on underside of 

blade; lateral veins in 3-5 pairs   
 Cydista aequinoctalis (Fig. 491; 126. Bignoniaceae) 

Dense glandular area in basal axils lacking; lateral veins often in more 
than 5 pairs: 

Pseudostipules conspicuous, appearing as small bromeliads; blades 
elliptic, sharply acuminate, acute at base  
 Clytostoma binatum (126. Bignoniaceae) 

Pseudostipules lacking or very inconspicuous; blades ± ovate, not 
sharply acuminate, rounded to subcordate at base   
 Phryganocydia corymbosa (Fig. 497; 126. Bignoniaceae) 

• Some leaves with 4 or more leaflets: 
© Petioles or rachises bearing conspicuous raised glands: 

O Rachis winged: 
Blades glabrous above except possibly on veins: 

Blades pubescent below at least on veins: 
Stipules persistent, striate, to 10 mm long; largest leaflets usually more than 5.5 cm wide; rachis winged 

throughout or only near apex; young parts ferruginous-pubescent; stems light, not conspicuously 
lenticellate Inga sapindoides (63A. Mimosoideae) 

Stipules caducous, not striate, 5-6 mm long; largest leaflets less than 5.5 cm wide; rachis winged only at 
apex; young parts not ferruginous-pubescent; stems dark brown, conspicuously lenticellate  
 Inga pezizifera (63A. Mimosoideae) 

Blades essentially glabrous below: 
Leaflets obovate Inga fagifolia (63A. Mimosoideae) 
Leaflets elliptic: 

All leaves with 2 pairs of leaflets; rachis wing tapering to base Inga marginata (63A. Mimosoideae) 
Some leaves with more than 2 pairs of leaflets: 

Leaves with 2 or 3 pairs of leaflets (usually 3); rachis wings becoming obsolete well before base 
 Inga umbellifera (Fig. 266; 63A. Mimosoideae) 

Leaves with 3-5 pairs of leaflets (usually 4); rachis wings narrow  
 Inga pezizifera (63A. Mimosoideae) 

Blades pubescent above on surface and veins: 
Stems conspicuously pubescent with long, dense, reddish-brown trichomes: 

Leaflets with gland on upper surface of midrib ca 1-2 cm from base; stipules ovate  
 Inga goldmanii (Fig. 261; 63A. Mimosoideae) 

Leaflets lacking gland on midrib; stipules apiculate: 
Branchlets densely ferruginous-velutinous; terminal leaflets at least 7 cm wide or visibly pubescent 

above  Inga mucuna (Fig. 263; 63A. Mimosoideae) 
Branchlets glabrous in age; terminal leaflets less than 7 cm wide and not visibly pubescent above (may 

be densely puberulent) Inga pauciflora (Fig. 264; 63A. Mimosoideae) 
Stems not conspicuously pubescent with reddish-brown trichomes, at least in age: 

Petioles usually more than 2 cm long: 
Lower leaflet surface densely pubescent, the trichomes on veins contiguous; glands on rachis ca 2.5-3 

mm diam; stems ribbed between leaves; stipules 2-3 mm long, caducous   
 Inga minutula (Fig. 262; 63A. Mimosoideae) 

Lower leaflet surface sparsely pubescent, the trichomes on veins not contiguous; glands on rachis 1-2 
mm diam; stems not ribbed; stipules to 10 mm long, persistent  
 Inga sapindoides (63A. Mimosoideae) 

Petioles usually less than 2 cm long: 
Apical leaflets usually more than 9 cm wide, glabrous or sparsely pubescent above even when young 

(few appressed trichomes); leaves with 2 or 3 pairs of leaflets (usually 2)  
 Inga spectabilis (63A. Mimosoideae) 

Apical leaflets less than 9 cm wide, moderately to densely pubescent above (at least when young) with 
erect trichomes; leaves with 3-6 pairs of leaflets: 

Leaves usually with more than 4 pairs of leaflets; rachis glands more than 1 mm diam  
   Inga vera (63A. Mimosoideae) 

Leaves with 4 or fewer pairs of leaflets; rachis glands less than 1 mm diam: 
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Blades softly puberulent below  Inga pauciflora (Fig. 264; 63A. Mimosoideae) 
Blades glabrate or scabrous below   Inga hayesii (63A. Mimosoideae) 

© Rachis not winged: 
• At least some leaves with more than 4 pairs of leaflets: 

All leaves with 5 or fewer pairs of leaflets: 
Blades densely pubescent below with appressed trichomes, scabrid above with the midrib densely 

appressed-pubescent Inga thibaudiana (63A. Mimosoideae) 
Blades sparsely pubescent or glabrate below, the trichomes chiefly erect (or at least not markedly acro- 

petal), not scabrid above, the midrib not densely appressed-pubescent: 
Glands on rachis more than 1.5 mm wide; blade margins undulate  
 Pithecellobium rufescens (Fig. 273; 63A. Mimosoideae) 

Glands on rachis less than 1.5 mm wide; blade margins not markedly undulate: 
Rachis margined to narrowly winged; blades not noticeably puberulent on veins below    
 Inga pezizifera (63A. Mimosoideae) 

Rachis not margined, not winged; blades puberulent on veins below  
 Inga ruiziana (Fig. 265; 63A. Mimosoideae) 

At least some leaves with more than 5 pairs of leaflets: 
Some leaves with more than 8 pairs of leaflets; blades sparsely pubescent above except more densely so 

on midrib, shiny above, pubescent below especially on veins, the trichomes on midrib acropetal; 
apical leaflets less than 5 cm wide Inga multijuga (63A. Mimosoideae) 

All leaves with 8 or fewer pairs of leaflets: 
Upper surface glabrous or very sparsely puberulent on midrib; leaves predominately narrowly obo- 

vate Inga ruiziana (Fig. 265; 63A. Mimosoideae) 
Upper surface villous on midrib; leaves predominately elliptic or lanceolate: 

Leaf rachis often with linear appendage ca 4 mm long at apex; basal leaflets usually somewhat 
asymmetrical Inga thibaudiana (63A. Mimosoideae) 

Leaf rachis without a linear appendage at apex; basal leaflets usually ± symmetrical  
 Inga cocleensis (63A. Mimosoideae) 

• All leaves with 4 or fewer pairs of leaflets: 
Petioles longer than rachises; rachis glands subulate to oblong-conic, not at all cupulate; leaflets 4: 

Leaflets less than 3.5 cm wide; rachis with glands between both pairs of leaflets  
   Cassia undulata (Fig. 276; 63B. Caesalpinioideae) 

Leaflets more than 3.5 cm wide; rachis with only one gland (between lower pair of leaflets)    
 Cassia fruticosa (63B. Caesalpinioideae) 

Petioles shorter than rachises; rachis glands subcupulate: 
Rachis conspicuously pubescent: 

Blade surface above softly puberulent with reddish-brown trichomes, softly puberulent to hirtellous 
below; blades acute or obscurely acuminate at apex; stems densely rufous-pubescent  
 Pithecellobium rufescens (Fig. 273; 63A. Mimosoideae) 

Blade surface not softly puberulent with reddish-brown trichomes; blades short- to long-acuminate: 
Young stems essentially glabrous; internodes with ribs extending down from stipule scars  
 Inga punctata (63A. Mimosoideae) 

Young stems moderately pubescent; internodes lacking ribs Inga quaternata (63A. Mimosoideae) 
Rachis glabrous or inconspicuously pubescent: 

Internodes with ribs extending down from stipule scars  Inga punctata (63A. Mimosoideae) 
Internodes lacking ribs: 

Leaves mostly with 2 pairs of leaflets; leaflets obovate, broadly acuminate or blunt at apex  
 Inga fagifolia (63A. Mimosoideae) 

Leaves with 3 or 4 pairs of leaflets; leaflets ± elliptic or lanceolate, long-acuminate at apex  
 Inga pezizifera (63A. Mimosoideae) 

® Petioles and rachises lacking glands: 
O Rachis winged: 

Plants trees or shrubs: 
Plants large trees; leaves with 12-14 pairs of leaflets; rachis continuously winged  
 Dipteryx panamensis (63C. Papilionoideae) 

Plants shrubs or trees less than 4 m tall; leaves with 2-5 pairs of leaflets; rachis wing interrupted at leaflets: 
Rachis wing sharply toothed at apex; stipules acicular, ca 3 mm long  
 Swartzia simplex, juvenile (63B. Caesalpinioideae) [see fertile key] 

Rachis wing flat or rounded at apex; stipules lacking  Quassia amara (68. Simaroubaceae) 
Plants lianas; leaflets 5: 

Stems terete; leaflets usually ± entire, with the axils below tufted with trichomes  
 Paullinia fibrigera (Fig. 342; 80. Sapindaceae) 

Stems angulate or ribbed; leaflets usually toothed: 
Stems and petioles hispid, the trichomes conspicuous, long, brown, more than 2 mm long; petioles not 

winged Paullinia baileyi (80. Sapindaceae) 
Stems and petioles not conspicuously hispid: 
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Axils of veins below shortly tufted; leaflets with few appressed trichomes  
 Paullinia pinnata (Fig. 344; 80. Sapindaceae) 

Axils of veins not tufted; leaflets with conspicuous erect trichomes below; petioles winged; stipules 
more than 4 cm long, persistent, usually brown Paullinia bracteosa (Fig. 341; 80. Sapindaceae) 

D Rachis not winged: 
o Leaflets opposite (or slightly subopposite on basal pairs of leaflets but no pairs alternate): 

Leaves paripinnate: 
Petioles pulvinate at base, the pulvinus terete; stipules acicular or foliaceous: 

Stipules paired, deciduous, compound, leaflike; stems ribbed; leaves with more than 12 pairs of 
leaflets Tachigalia versicolor (63B. Caesalpinioideae) 

Stipules not as above: 
Blades pellucid-punctate at least on margins (punctations visible when leaf held to light): 

Leaflets 2 or 4 (1 or 2 pairs), glabrous; plants often large trees  
 Prioria copaifera (Figs. 277, 278; 63B. Caesalpinioideae) 

Leaflets 6 or more, glabrous or pubescent; plants small to large trees  
 Zanthoxylum [see key to 67. Rutaceae] 

Blades not pellucid-punctate; plants shrubs or small trees: 
Leaflets densely soft-pubescent below; stems and petioles soft-pubescent  
 Cassia reticulata (Fig. 275; 63B. Caesalpinioideae) 

Leaflets not densely soft-pubescent; stems and petioles sometimes densely tomentose  
 Brownea macrophylla (63B. Caesalpinioideae) 

Petioles not pulvinate at base with a terete pulvinus, the pulvinus (when present) usually flat and ± 
ribbed on upper side (except Cedrela odorata, with petioles often subterete at base and not ribbed); 
stipules lacking: 

Lateral veins markedly widened at base before joining midrib; plants large forest trees, the bark dark, 
very deeply and coarsely fissured on adults; vein axils sometimes with pocketlike domatia    
 Cedrela odorata (Fig. 305; 70. Meliaceae) 

Lateral veins not widened before joining midrib, either joining at right angles or turning basally be- 
fore joining; plants usually small trees, the bark not coarsely fissured: 

Leaves large, to 2 m long, often with more than 7 pairs of leaflets; petioles and young stems usually 
densely ferruginous-pubescent Guarea multiflora (Figs. 306, 307; 70. Meliaceae) 

Leaves less than 0.5 m long, usually with less than 7 pairs of leaflets; petioles and young stems not 
densely ferruginous-pubescent: 

Leaflets less than 3 cm wide, usually sparsely ciliate and revolute Trichilia hirta (70. Meliaceae) 
Leaflets more than 4 cm wide, not ciliate Guarea glabra (70. Meliaceae) 

Leaves imparipinnate: 
Leaves opposite; plants glabrous: 

Leaflets toothed; stipules not interpetiolar  
    Turpinia occidentalis subsp. breviflora (Figs. 336, 337; 79. Staphyleaceae) 

Leaflets entire; interpetiolar stipules leaving scar Platymiscium pinnatum (63C. Papilionoideae) 
Leaves alternate: 

Leaflets toothed: 
Leaflets more than 5; plants shrubs or trees: 

Leaflets pellucid-punctate Zanthoxylum [see key to 67. Rutaceae] 
Leaflets not pellucid-punctate  Astronium graveolens (76. Anacardiaceae) 

Leaflets 5; plants lianas: 
Blades with dense simple pubescence on lower surface; stipules large, suborbicular, fimbriate 
  Paullinia rugosa (Fig. 345; 80. Sapindaceae) 

Blades ± glabrous throughout; stipules lanceolate-linear .... Paullinia pterocarpa (80. Sapindaceae) 
Leaflets entire: 
o Petioles pulvinate at base with a terete pulvinus; petiolules pulvinate and articulate at base; plants 

with stipules (these sometimes caducous); sap seldom distinctly aromatic: 
Stems with prominent ribs: 

Leaflets often more than 5 cm wide; stipules, when present, deltoid, 1-2 mm long  
 Ormosia coccinea var. subsimplex (Fig. 293; 63C. Papilionoideae) 

Leaflets less than 5 cm wide; young stems reddish; stipules deciduous, paired, looking like 
reduced compound leaves Tachigalia versicolor (63B. Caesalpinioideae) 

Stems lacking ribs: 
• Leaves mostly with more than 7 leaflets: 

Leaflets each subtended by a stipel, the margins subrevolute, the surfaces glabrous except 
on midrib below  Andira inermis (63C. Papilionoideae) 

Leaflets lacking stipels, the margins not revolute, the lower surface glabrous to densely 
puberulent: 

Lateral veins on one side of midrib 4-6 per leaflet; leaflets mostly glabrous below  
 Ormosia macrocalyx (63C. Papilionoideae) 
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Lateral veins on one side of midrib 8-18 per leaflet; leaflets densely but minutely pubes- 
cent below Lonchocarpus pentaphyllus (63C. Papilionoideae) 

• Leaves mostly with 3, 5, or 7 leaflets: 
Reticulate veins all raised and closely anastomosing below: 

Lower surface with the trichomes usually appressed, not raised higher than veinlets, the 
reticulate veins inconspicuous  Lonchocarpus pentaphyllus (63C. Papilionoideae) 

Lower surface with the trichomes ± erect, raised higher than veinlets, the reticulate veins 
conspicuous Lonchocarpus velutinus (Fig. 288; 63C. Papilionoideae) 

Reticulate veins not raised and closely anastomosing below; leaves mostly with 3 or 5 leaflets 
(Connarus turczaninowii with 7): 

Petioles and petiolules densely pubescent; blades densely rufous-pubescent below  
 Cnestidium rufescens (62. Connaraceae) 

Petioles glabrous or sparsely pubescent except possibly on pulvinus: 
Plants lianas; blades ± glabrous, usually with fewer than 8 pairs of lateral veins, not 

caudate-acuminate   Connarus turczaninowii (62. Connaraceae) 
Plants trees; blades not as above: 

Blades moderately golden-pubescent below, with 10-16 pairs of lateral veins  
 Ormosia panamensis (63C. Papilionoideae) 

Blades glabrous or with trichomes only on veins, with 9 or fewer pairs of lateral 
veins, caudate-acuminate   
  Swartzia panamensis (Fig. 279; 63B. Caesalpinioideae) 

o Petioles and petiolules not pulvinate and not articulate at base (or, if pulvinate, the pulvinus not 
terete); plants lacking stipules; sap usually distinctly aromatic: 

At least some leaves with 6 or more pairs of lateral leaflets, the leaflets less than 3.5 cm wide: 
Leaflets at most bluntly short-acuminate, often acute or even rounded at apex, the midrib on 

upper surface thick, prominently raised, densely pubescent; reticulate veins obscure .... 
 Mosquitoxylum jamaicense (Fig. 328; 76. Anacardiaceae) 

Leaflets narrowly long-acuminate, the midrib flat or very slender and weakly raised, usually in 
a sunken trough, glabrous; reticulate veins conspicuously visible  
 Trichilia hirta (70. Meliaceae) 

All leaves with fewer than 6 pairs of lateral leaflets or the leaflets more than 3.5 cm wide: 
Leaflets pubescent below (trichomes may be restricted to veins): 

Leaflets asperous on upper surface; petioles flat on upper surface, usually more than 7 mm 
broad near base, the margin prominently raised  
    Trattinnickia aspera (Fig. 304; 69. Burseraceae) 

Leaflets not asperous on upper surface; petioles not markedly flattened on upper surface 
with a raised margin: 

Stems glabrous, the stems and trunk with paper-thin, brown, peeling bark; trichomes on 
lower blade surface ± erect but not stiff and straight  
 Bursera simaruba (69. Burseraceae) 

Stems densely pubescent, the bark not as above; trichomes on lower blade surface stiffly 
erect, straight Protium costaricense (69. Burseraceae) 

Leaflets ± glabrous or sparsely pubescent below: 
Petiolules mostly less than 1 cm long: 

Terminal leaflet often more than 8 cm wide; leaflets (3) 5-7 per pinna  
 Trichilia montana (70. Meliaceae) 

Terminal leaflet usually less than 7 cm wide; leaflets 7-11 per pinna  
 Tetragastris panamensis (Fig. 303; 69. Burseraceae) 

Petiolules mostly more than 1 cm long: 
Largest leaflets usually more than 8 cm wide, not papillose; lateral veins not raised below 
 Protium panamense (Fig. 302; 69. Burseraceae) 

Largest leaflets usually less than 8 cm wide: 
Leaflets minutely papillate below; lateral veins conspicuously raised below (a fingernail 

run down the blade catches on them)  
 Protium tenuifolium var. sessiliflorum (69. Burseraceae) 

Leaflets not papillate; lateral veins not conspicuously raised below: 
Plants villous to velutinous (the trichomes either not straight or long and very dense); 

leaves usually drying blackened; blades lacking a submarginal collecting vein 
 Spondias radlkoferi (76. Anacardiaceae) 

Plants glabrous or pubescent, some parts merely puberulent (the trichomes short and 
straight); leaves not drying blackened; blades with a conspicuous submarginal 
collecting vein Spondias mombin (Figs. 329, 330; 76. Anacardiaceae) 

o Leaflets alternate (or subopposite on apical pairs but definitely alternate near base): 
• Plants lianas (or scandent shrubs or trees when young): 

A Leaf nodes on mature plants armed with ± recurved spines: 
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Most leaves with more than 20 leaflets: 
Largest leaflets more than 5 mm wide Machaerium milleflorum (63C. Papilionoideae) 
Largest leaflets less than 5 mm wide  Machaerium microphyllum (63C. Papilionoideae) 

Most leaves with fewer than 20 leaflets: 
All leaves with 7 or fewer leaflets Machaerium arboreum (63C. Papilionoideae) 
At least some leaves with 8 or more leaflets: 

Leaflets all less than 3 cm wide: 
Leaflets rounded to retuse at apex  Machaerium riparium (63C. Papilionoideae) 
Leaflets acuminate at apex, the acumen blunt  Machaerium seemannii (63C. Papilionoideae) 

Largest leaflets often more than 3 cm wide: 
Stems (except nearest apex) densely covered with erect spiny trichomes; leaflets ± glabrous 

below (at least in age), long-acuminate   
 Machaerium kegelii (Figs. 289, 290; 63C. Papilionoideae) 

Stems lacking dense spiny trichomes; leaflets densely appressed-pubescent below, obtuse to 
short-acuminate Machaerium floribundum (63C. Papilionoideae) 

A Leaf nodes on mature plants lacking spines: 
Leaves mostly with 4 or 5 leaflets (never more than 5): 

Leaflets ovate; petioles mostly less than 3 cm long; rachis usually flexuous in apical half  
   Dalbergia monetaria (63C. Papilionoideae) 

Leaflets ± elliptic; petioles usually more than 4 cm long; rachis straight  
   Connarus turczaninowii (62. Connaraceae) 

Leaves mostly with 3 leaflets or some leaves with more than 5 leaflets: 
Leaves mostly with 3 leaflets (rarely 5); blades glabrous above  
 Connarus panamensis (Fig. 256; 62. Connaraceae) 

At least some leaves with more than 5 leaflets; blades pubescent at least on midrib above: 
Leaflets densely rufous-pubescent below Cnestidium rufescens (62. Connaraceae) 
Leaflets inconspicuously puberulent to glabrous below except on veins: 

Leaflets with the reticulate veins somewhat to markedly prominulous on both surfaces  
 Rourea glabra (62. Connaraceae) 

Leaflets with the reticulate veins scarcely or not at all visible   
   Connarus turczaninowii (62. Connaraceae) 

• Plants trees or shrubs: 
Leaflets pellucid-punctate, at least on margins: 

Pellucid punctations round Zanthoxylum [see key to 67. Rutaceae] 
Some pellucid punctations elongate Myroxylon balsamum var. pereirae (63C. Papilionoideae) 

Leaflets not pellucid-punctate: 
* Leaves usually with 9 or fewer leaflets: 

Leaflets conspicuously pubescent at least on veins below: 
Leaflets toothed, round or acute at apex: 

Leaflets densely reddish-brown-pubescent along midrib above; stems with long reddish-brown 
trichomes; some leaves simple  Cupania rufescens (Fig. 339; 80. Sapindaceae) 

Leaflets ± glabrate above or the pubescence not reddish-brown; stems glabrous or with short 
trichomes: 

Blades below whitish, densely tomentose with contiguous trichomes  
   Cupania cinerea (80. Sapindaceae) 

Blades below green, glabrate to sparsely pubescent and papillate; some leaves simple; some 
leaflets subopposite Cupania latifolia (80. Sapindaceae) 

Leaflets entire, acuminate at apex: 
Rachis densely pubescent, the trichomes erect or appressed but not stiff and straight: 

Plants small trees less than 4 m tall; petiolules not equally pulvinate throughout, not articu- 
late at base; stipules lacking Cupania sylvatica (Fig. 340; 80. Sapindaceae) 

Plants large trees to 25 m tall; petiolules equally pulvinate throughout, articulate at base; 
stipules minute   Pterocarpus rohrii (63C. Papilionoideae) 

Rachis glabrate to short-puberulent: 
Midrib flat or sunken above when dry   Trichilia verrucosa (70. Meliaceae) 
Midrib raised above (markedly in apical half) Trichilia cipo (70. Meliaceae) 

Leaflets essentially glabrous: 
Petiolules pulvinate: 

Leaflets long-acuminate, often falcate; plants lacking stipules  
 Picramnia latifolia (68. Simaroubaceae) 

Leaflets acute or short-acuminate; plants with stipules  
 Ormosia coccinea var. subsimplex (Fig. 293; 63C. Papilionoideae) 

Petiolules not pulvinate: 
Terminal leaflets more than 8 cm wide Trichilia montana (70. Meliaceae) 
Most terminal leaflets less than 8 cm wide: 
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Midrib flat or sunken above (when dry); minute, aborted leaflets often at base; most leaves 
with 5 leaflets (not including aborted leaflets)   Trichilia verrucosa (70. Meliaceae) 

Midrib prominently raised in apical half; minute leaflets lacking, most leaves with 7 leaflets 
 Trichilia cipo (70. Meliaceae) 

t< At least some leaves with more than 9 leaflets: 
Leaflets mostly more than 5 cm wide: 

Leaves usually with more than 9 pairs of leaflets; all leaflets usually less than 6.5 cm wide, lacking 
a prominent collecting vein; stems often with reduced, leaflike structures at apex  
 Talisia princeps (80. Sapindaceae) 

Leaves usually with 8 or fewer pairs of leaflets; at least the terminal leaflets often more than 6.5 
cm wide; lateral veins with a conspicuous submarginal collecting vein; stems lacking re- 
duced leaflike structures    Talisia nervosa (80. Sapindaceae) 

Leaflets mostly less than 5 cm wide: 
Lateral veins mostly obscure; leaflets not acuminate (some acute to retuse at apex) or the petioles 

and leaflets pilose below: 
Most leaflets retuse at apex Platypodium elegans (63C. Papilionoideae) 
Leaflets not retuse at apex: 

Lateral veins obscure; leaflets oblong to oblanceolate  
 Simarouba amara (Figs. 300, 301; 68. Simaroubaceae) 

Lateral veins conspicuous, at least below: 
Leaflets widest below the middle; reticulate venation conspicuous  
 Dalbergia retusa (Fig. 282; 63C. Papilionoideae) 

Leaflets widest above the middle; reticulate venation obscure  
 Mosquitoxylum jamaicense (Fig. 328; 76. Anacardiaceae) 

Lateral veins conspicuous; leaflets acuminate: 
Rachis ridged or minutely winged toward apex; lateral veins raised below more than above: 

Plants glabrous or pubescent, parts merely puberulent (the trichomes short and straight); 
leaves not drying blackened; blades with a conspicuous submarginal collecting vein 
 Spondias mombin (Figs. 329, 330; 76. Anacardiaceae) 

Plants villous to velutinous (the trichomes either not straight or long and very dense); leaves 
usually drying blackened; blades lacking a submarginal vein    
 Spondias radlkoferi (76. Anacardiaceae) 

Rachis not ridged or winged; lateral veins, if raised below, then about the same below and 
above: 

Petiolules not pulvinate, less than 4 mm long Astronium graveolens (76. Anacardiaceae) 
Petiolules pulvinate, to 4 mm or more long: 

Leaflets acute to obscurely acuminate, short-pilose below, sometimes becoming glabrous 
with age Dalbergia retusa (Fig. 282; 63C. Papilionoideae) 

Leaflets shortly and abruptly acuminate, glabrous below or with minute appressed tri- 
chomes  Pterocarpus officinalis, Vatairea erythrocarpa (63C. Papilionoideae) 



Species Excluded 

A total of 138 names have been excluded from the flora. 
Most of these are the result of misidentification by 
Standley at the time of the writing of the Flora (1933), 
but some reflect the different interpretations of later 
workers. Others are cultivated plants that no longer grow 
on the island. A few species, such as Bidens pilosa, Poro- 
phyllum ruderale, and Lemna cyclostasa, are species for 
which no BCI specimens have been found. I believe that 
Standley reported some of these names merely because 
he thought they would be found on the island. 

The following species and specimens were reported 
by Standley for BCI unless otherwise indicated. 

Acalypha villosa Jacq. (75. Euphorbiaceae): Shattuck 
843 is A. macrostachya. 

Aeschynomene hispida Sw. (63C. Papilionoideae): 
Bailey 763 is A. ciliata. 

Albizia adinocephala (Donn. Sm.) Britt. & Rose (63A. 
Mimosoideae): Bailey 281 is Leucaena multicapitula. 

Alsophila ternerifrons H. Christ (9. Cyatheaceae): 
Based on misidentification of Nephelea cuspidata. 

Annona purpurea Moc. & Sesse ex Dunal (55. Anno- 
naceae): Reported in the Flora of Panama. Bangham 
610 (US) carries a BCI label that is marked out and 
replaced with "Government Reservation—Ancon." 

Anthurium crassinervium (Jacq.) Schott (21. Araceae): 
One of several species confused by Standley with 
A. tetragonum. A. crassinervium is a species restricted 
to South America. 

A. maximum (Desf.) Engler: Confused with A. tetra- 
gonum by Standley. A. maximum is a Colombian 
species of higher elevations. 

A. ramonense Engler & Krause: Reported in the Flora 
of Panama. Standley 41149 is A. littorale. 

A. schlechtendalii Kunth: No specimen was cited by 
Standley. Shattuck 638, cited in the Flora of Panama, 
is A. tetragonum. 

A. turrialbense Engler: Reported in the Flora of Pan- 
ama. Standley 31386 and 40887 ate probably A. 
littorale. 

A. undatum Schott: Based on misidentification of 
A. bombacifolium. 

Aphelandra tetragona (Vahl) Nees (129. Acanthaceae): 
Based on a sterile collection oiAlseis blackiana (130. 
Rubiaceae). 

Apodanthes flacourtiae Karst. (45. Rafliesiaceae): 
Based on misidentification of A. caseariae. 

Ardisia compressa H.B.K. (112. Myrsinaceae): Con- 
fused by Standley with A. bartlettii. 

Bauhinia purpurea L. (63B. Caesalpinioideae): A 
cultivated species no longer present on the island. 

Bellucia costaricensis (L.) Tr. (107. Melastomataceae): 
A synonym of B. axinanthera Tr., which does not 
occur on the island. The report for the island by 
Gleason in the Flora of Panama (1958) was based on 
Shattuck 1119, which is B. grossularioides. 

Bidens pilosa L. (133. Compositae): No specimen has 
been seen and none was cited by Standley. 

Blechum panamense Lindau (129. Acanthaceae): Based 
on misidentification of the narrow-leaved form of 
B. costaricense. 

Borreria suaveolens G. Meyer (130. Rubiaceae): 
Shattuck 421 is B. densiflora. 

Bunchosia nitida (Jacq.) DC. (71. Malpighiaceae): 
Probably based on Bangham 508, which is Malpighia 
romeroana. 

Byrsonima coriacea (Sw.) Kunth (71. Malpighiaceae): 
Starry 129 is B. spicata. According to Cuatrecasas 
(1958), B. coriacea is confined to Jamaica. 

Calathea altissima Koern. (33. Marantaceae): Confused 
by Standley and others with C. inocephala. C. altissima, 
which does not occur in Panama, differs in having a 
smaller head with clavigulate bracteoles and capsule 
walls that are not fleshy. 

C. violacea (Rose.) Lindl.: Based on misidentification of 
C. latifolia. C. violacea is restricted to Brazil. 

Casearia javitensis H.B.K. (96. Flacourtiaceae): Con- 
fused by Standley with C. commersoniana. C. javitensis, 
a South American species, does not occur in Panama. 

Cassia tora L. (63B. Caesalpinioideae): Confused with 
C. obtusifolia. C. tora is an Old World species. 

Celosia argentea L. (47. Amaranthaceae): Reported by 
Standley as a probable escapee from cultivation. The 
species no longer occurs on the island. 

^V 
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Centrosema virginianum (L.) Benth. (63C. Papilio- 
noideae): All BCI specimens originally determined as 
this species are C. pubescens. 

Chaetochlamys panamensis Lindau (129. Acantha- 
ceae): No specimen has been cited, and the plant has 
not been seen growing on the island in recent years. 

Citrus medica L. (67. Rutaceae): Shattuck 861, deter- 
mined by Standley as this species, is C. limon. 

Clidemia petiolata (Rich.) DC. (107. Melastomata- 
ceae): No specimen has been seen. This species is a 
narrow endemic (fide J. Wurdack, pers. comm.) and 
definitely does not occur on the island. 

Clusia rosea L. (92. Guttiferae): No specimen has been 
seen. Possibly reported on the basis of Shattuck 684 
(685?), which is probably a juvenile collection of C. 
odorata. 

Coccoloba changuinola Standl. (46. Polygonaceae): 
This is a synonym of C. lehmannii Lindau, which is 
not known for BCI. Probably reported on the basis of 
misidentification of C. coronata. 

Combretum punctulatum Pitt. (105. Combretaceae): 
A synonym of C. spinosum Bonpl. Wilson 128 is C. 
decandrum. 

Cordia nitida Jacq. (121. Boraginaceae): Wilson 69 and 
Shattuck 813 and 853 are C. lasiocalyx. 

C. sericicalyx A. DC: This name was used by Standley 
for C. panamensis. It is similar to C. panamensis and 
ranges from western Colombia to Trinidad and Suri- 
nam, but has not been collected in Panama. 

Costus spicatus (Jacq.) Sw. (32. Zingiberaceae): No 
specimen has been seen. C. spicatus is a West Indian 
species. 

Croton glandulosus L. (75. Euphorbiaceae): Confused 
with C. hirtus. C. glandulosus does not occur in Panama. 

Cucurbita pepo L. (131. Cucurbitaceae): Cultivated on 
the island at one time, but no longer present. 

Cuphea wrightii Gray (102. Lythraceae): Apparently 
based on misidentification of C. carthagenensis. 

Dalbergia ecastophyllum (L.) Taub. (63C. Papilio- 
noideae): Probably based on Kenoyer 387 and 629, 
which are D. brownei. 

Davilla kunthii St.-Hil. (88. Dilleniaceae): A synonym 
of D. aspera (Aubl.) Ben., which does not occur on the 
island. Based on misidentification of D. nitida ( Wood- 
worth & Vestal 331). 

D. rugosa Poir.: Based on misidentification of D. nitida. 
Dichromena pubera Vahl (18. Cyperaceae): Standley 

40831, reported in the Flora of Panama, is Rhynchos- 
pora nervosa. 

Dieffenbachia aurantiaca Engler (21. Araceae): Bailey 
335 is D. oerstedii. 

Dillenia indica L. (88. Dilleniaceae): Reported by 
Standley as planted at the laboratory. It no longer 
occurs there. 

Diphysa robinoides Benth. (63C. Papilionoideae): 
Shattuck 869 is Platymiscium pinnatum. 

Epidendrum fragrans Sw. (35. Orchidaceae): Shattuck 
551 is Encyclia chimborazoensis. 

Epiphyllum pittieri Britt. & Rose (101. Cactaceae): 
Shattuck 603 is E. phyllanthus var. columbiense. E. 

phyllanthus var. pittieri does not occur on the island. 
Eriochloa punctata (L.) Desv. (17. Gramineae): Shat- 

tuck 323 is Brachiaria mutica. 
Eschatogramme furcata (L.) Trev. (10. Polypodiaceae): 

Based on misidentification of Dicranoglossum pan- 
amense. 

Eugenia sericiflora Benth. (106. Myrtaceae): A syno- 
nym of E. bicolor L. No specimen was cited and none 
has been seen. The species is not easily confused with 
any other, but it is not believed to occur on the island. 

Eupatorium billbergianum Beurl. (133. Compositae): 
Based on misidentification of Koanophyllon wetmorei. 

Ficus crassiuscula Warb. (39. Moraceae): Based on 
misidentification of F. insipida. 

F. glabrata H.B.K.: Based on misidentification of F. 
insipida. 

F. hemsleyana Standl.: A synonym of F. goldmanii 
Standl., which does not occur on the island. Many 
specimens of F. citrifolia were annotated by Standley 
as F. hemsleyana. 

F. involuta (Liebm.) Miq.: Based on misidentification of 
F. obtusifolia, a distinct species. 

F. padifolia H.B.K.: This is a highland species from 
western Panama and Costa Rica that was confused 
by Standley with F. pertusa. 

F. velutina Willd.: A species occurring in Panama only 
at higher elevations in Chiriqui. Bailey 408 is a juvenile 
form of F. bullenei. 

Gossypium barbadense L. (85. Malvaceae): This is 
G. mexicanum sensu Standl. non Todaro. Probably 
originally planted near the laboratory, but no longer 
growing on the island. 

Guarea guarea (Jacq.) P. Wils. (70. Meliaceae): Wood- 
worth & Vestal 747is G. multiflora. 

Guatteria dolichopoda Donn. Sm. (55. Annonaceae): 
Kenoyer 359 is G. dumetorum. 

Hampea panamensis Standl. (85. Malvaceae): A syn- 
onym of H. appendiculata Donn. Sm. var. appendicu- 
lata, which occurs in western Panama, Costa Rica, 
and Honduras. 

Heisteria macrophylla Oerst. (43. Olacaceae): Standley 
40877, also listed in the Flora of Panama, is H. 
costaricensis. 

Heliconia acuminata A. Rich. (31. Musaceae): Based 
on misidentification of H. vaginalis. 

H. pendula Wawra: Based on misidentification of H. 
irrasa. H. pendula does not occur in Panama. 

H. platystachya Baker: Reported by both Standley and 
the Flora of Panama. This South American species has 
been confused with H. catheta. 

H. subulata R. & P.: Reported in the Flora of Panama, 
on the basis of misidentification of H. vaginalis. H. 
subulata is a Peruvian species. 

H. villosa Klotzsch: Restricted to South America. 
Reported in the Flora of Panama, on the basis of 
misidentification of H. irrasa. 

Hiraea fagifolia (DC.) Adr. Juss. (71. Malpighiaceae): 
Probably based on misidentification of Mascagnia 
nervosa. No specimen was cited, but Shattuck 1057 
and 1156 and Bangham 602 (all F), originally deter- 
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mined by Standley as H. fagifolia, are Mascagnia 
nervosa. 

Hyeronima alchorneoides Allem. (75. Euphorbiaceae): 
According to Webster and Burch in the Flora of Pan- 
ama (1967), a species from Brazil that does not occur 
in Panama. Probably based on misidentification of 
H. laxiflora. 

Hymenocallis littoralis (Jacq.) Salisb. (28. Amaryl- 
lidaceae): Called Pancratium littorale Jacq. in the 
Flora of Panama. Both based on misidentifications of 
H. pedalis. 

Ichnanthus nemorosus Doell. (17. Gramineae): Ap- 
parently confused by Standley with /. brevivaginatus. 

Ipomoea triloba L. (120. Convolvulaceae): Bailey 673 
and Starry 121 are /. tiliacea. I. triloba does not occur 
in Panama. 

Lasiacis divaricata (L.) Hitchc. (17. Gramineae): Bailey 
285 is Chusquea simpliciflora. 

L. ruscifolia (H.B.K.) Hitchc: Shattuck 528 is L. sor- 
ghoidea. 

Lemna cyclostasa (Ell.) Chev. (Lemnaceae): A syn- 
onym for L. valdiviana Phil. Reported by Standley on 
the basis of someone else's report. However, no speci- 
mens have been seen on BCI and I have not seen it 
growing there. It could easily occur in the water of 
Gatun Lake. 

Luffa cylindrica (L.) Roem. (131. Cucurbitaceae): No 
longer cultivated on the island. 

Machaerium darienense Pitt. (63C. Papilionoideae): 
Reported in the Flora of Panama by Dwyer (1965) for 
BCI on the basis of Killip 40014 (misspelled M. dar- 
lense Pitt.). The Killip collection does not differ from 
other collections of M. arboreum and the key characters 
used to separate the two taxa are quite variable. M. 
darienense is now considered a synonym of M. striatum 
J. R. Johnston. 

Malpighia glabra L. (71. Malpighiaceae): Shattuck 511 
is M. romeroana. 

Monstera pertusa (L.) DeVr. (21. Araceae): Confused 
with M. dubia. 

M. pittieri Engler: Based on misidentification of a 
juvenile specimen of M. dilacerata. 

Mucuna urens (L.) Medic. (63C. Papilionoideae): 
Probably based on Bailey & Bailey 348 and Shattuck 
286, which are both M. mutisiana. 

Musa paradisiaca L. (31. Musaceae): No longer cul- 
tivated at the Laboratory Clearing. 

Myrosma panamensis Standl. (33. Marantaceae): 
Standley apparently confused this plant with Calathea 
panamensis. Myrosma panamensis is a synonym of 
Hylaeanthe panamensis (Standl.) H. Kenn., which does 
not occur on the island. 

Nectandra glabrescens Benth. (58. Lauraceae): A 
species that occurs in Panama only along the Carib- 
bean coast and most closely resembles N. globosa. 
Confused by Standley with N. purpurascens. 

Neea psychotrioides sensu Standl. non Donn. Sm. 
(48. Nyctaginaceae): This is N. laetevirens Donn. Sm., 
which does not occur on the island. Shattuck 121 is 
N. amplifolia. 

Ossaea micrantha (Sw.) Macfad. (107. Melastomata- 
ceae): No specimen has been cited, and the plant has 
not been seen growing on the island. 

Ouratea nitida (Sw.) Engler (89. Ochnaceae): Shattuck 
243 is O. lucens. The two names may be synonymous. 

Paullinia alata Don. (80. Sapindaceae): Standley 31281 
(US) is P. bracteosa. 

Peltophorum sp. (63B. Caesalpinioideae): Woodworth & 
Vestal 743 is a fruit of Tachigalia versicolor. 

Peperomia viridispica Trel. (36. Piperaceae): Reported 
by Standley on the basis of a single sterile and possibly 
juvenile specimen (Shattuck 207). This specimen 
does not appear to be any of the other reported species 
but cannot be assigned to any species with certainty. 

Petrea volubilis Jacq. (122. Verbenaceae): Reported by 
Moldenke for BCI in the Flora of Panama (1973). 
Aviles 14 and Shattuck 412 are P. aspera. 

Pharus glaber H.B.K. (17. Gramineae): Apparently 
confused by Standley with P. parvifolius. 

Phaseolus vulgaris L. (63C. Papilionoideae): This 
garden bean is no longer cultivated on the island. 

Philodendron wendlandii Schott (21. Araceae): Based 
on misidentification of P. inconcinnum. 

Pilea serpyllacea (H.B.K.) Liebm. (40. Urticaceae): 
Shattuck 196 represents a cultivated plant that no 
longer grows on the island. 

Piper breve C. DC. (36. Piperaceae): A synonym for 
P. pseudo-fuligineum C. DC, which does not occur 
on the island. Possibly Standley confused this with 
P. dilatatum. 

P. frostii Trel.: An unpublished name. The specimens 
cited are P. aequale. 

P. lucigaudens C. DC: Reported in the Flora of Pan- 
ama. Standley 31288 and 31387 are P. hispidum. 

P. polyneurum C. DC: A synonym for P. augustum 
var. cocleanum (Trel.) Yunck. Though this species 
has been collected near Frijoles, no specimen has been 
seen for BCI. Starry 63 is P. grande. Neither Aviles 36 
nor Starry 95, also cited by Standley, has been located. 

P. pseudo-cativalense Trel.: Confused by Standley 
with P. dilatatum. 

Polybotrya caudata Kunze (10. Polypodiaceae): Prob- 
ably based on misidentification of P. villosula. The 
two species are doubtfully distinct. 

P. osmundacea H. & B.: No collection of this species 
has been seen at lower elevations in Panama. 

P. tectum Kaulf.: Bailey 513 is an aberrant specimen 
of P. ciliatum. 

Porophyllum ruderale (Jacq.) Cass. (133. Compositae): 
No specimen has been seen from the island, and the 
plant has not been seen growing there. 

Pouzolzia occidentalis Wedd. (40. Urticaceae): Based 
on Aviles 24, which has not been located. Aviles 24b 
is P. obliqua and was originally determined as P. 
occidentalis. 

Prestonia exserta (A. DC.) Standl. (118. Apocynaceae): 
Woodworth & Vestal 498 is P. acutifolia. 

Psychotria calophylla Standl. (130. Rubiaceae): No 
specimen has been seen for the island. All collections 
are from areas near the Atlantic coast or from areas of 
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higher elevation, usually premontane wet or tropical 
wet forest. 

Randia lisiantha Standl. (130. Rubiaceae): Starry 8 is 
R. armata. 

Renealmia occidentalis (Sw.) Sweet (32. Zingibera- 
ceae): This species was treated as a synonym of R. 
aromatica (Aubl.) Griseb. in the Flora of Panama, 
where Kenoyer 238 was listed for BCI. Presumably 
this is the same collection on which Standley based 
his report. Kenoyer 238 is R. alpinia. 

Rivea campanulata (L.) House (120. Convolvulaceae): 
A synonym of Stictocardia campanulata (L.) Merr., 
which Standley reported on the basis of misidentifica- 
tion of Ipomoea phillomega. 

Rudgea cornifolia (H. & B.) Standl. (130. Rubiaceae): 
Apparently based on Standley 41058 (found unlabeled 
with other R. cornifolia specimens). This is Coussarea 
curvigemmia. 

Salvinia auriculata Aubl. (11. Salviniaceae): No speci- 
men has been seen from the island. Other specimens 
identified as 5. auriculata are 5. radula. 

Schomburgkia sp. (35. Orchidaceae): Shattuck 500 is 
Caularthron bilamellatum. 

Scleria bracteata Cav. (18. Cyperaceae): Shattuck 144 
is 5. secans. 

Securidaca coriacea Bonpl. (74. Polygalaceae): Wood- 
worth & Vestal 505 is 5. tenuifolia. 

Sicydium tamnifolium (H.B.K.) Cogn. (131. Cucur- 
bitaceae): Apparently confused by Standley with 5. 
conaceum. 

Simarouba glauca DC. (68. Simaroubaceae): Starry 
144 has not been located. It is probably 5. amara. 

Solanum bicolor Willd. (124. Solanaceae): The species 
is probably not found in Panama. The name is applied 
to several other species, including 5. rugosum, S. 
umbellatum, S. asperum, and 5. erianthum D. Don. 
No BCI specimen has been found that originally bore 
the name. 

S. nlgrum L.: No specimen has been found. Probably 
(according to W. G. D'Arcy, pers. comm.) Standley 
was referring to 5. americana P. Mill., which is a 
common garden weed in Panama. Neither 5. americana 
nor any of its close relatives occurs on the island. 

Spathiphyllum patinii (Hogg) N. E. Brown (21. 
Araceae): Reported from Colombia and probably 
confused by Standley with 5. phryniifolium, though 
no collection bearing the name 5. patinii from BCI 
has been found. 

Stachytarpheta cayennensis (L. C. Rich.) Vahl 
(122. Verbenaceae): Woodworth & Vestal 739 is S. 
jamaicensis. 

Stenorrhynchus sp. (35. Orchidaceae): Reported by 
Standley on the basis of an undesignated Kenoyer 
collection. None has been found, but according to R. 
Dressier, the specimen probably was confused with 
Spiranthes lanceolata. 

Stigmaphyllon humboldtianum Adr. Juss. (71. Mal- 
pighiaceae): Based on misidentification of 5. linden- 
ianum. 

Stylogyne laevis (Oerst.) Mez (112. Myrsinaceae): 
Probably based on misidentification of Ardisia fendleri. 

S. ramiflora (Oerst.) Mez: A synonym of 5. laevis 
(Oerst.) Mez, which does not occur on the island. 
Probably based on misidentification of 5. standleyi. 

Tetracera oblongata DC. (88. Dilleniaceae): Apparently 
based on misidentification of T. portobellensis. 

T. sessiliflora Tr. & Planch.: A synonym of T. porto- 
bellensis, according to the Flora of Panama. Probably 
based on misidentification of T. hydrophila. 

Tillandsia melanopus E. Morr. (22. Bromeliaceae): 
Starry 101 is a juvenile plant that cannot be determined 
(fide L. B. Smith). Since no mature plants of T. melan- 
opus have been found, I am assuming that Starry 101 
is a juvenile of another Tillandsia. 

T. usneoides L.: Reported by Standley on the basis of a 
sterile fragment (Shattuck 414). There is reason to 
believe that the species could occur on BCI, since it 
occurs in tropical moist forest in Bocas del Toro and 
Darien; but Shattuck 414 has roots and an indumentum 
different from those of T. usneoides, and therefore it 
cannot be this species. Mason Hale (pers. comm.) has 
ruled it out as a lichen. It remains undetermined. 

Tradescantia cumanensis Kunth (23. Commelinaceae): 
A synonym of Tripogandra multiflora, which does not 
occur in Panama. Probably confused with Tripogandra 
serrulata. 

Triplaris americana L. (46. Polygonaceae): Based on 
misidentification of T. cumingiana. 

Tripogandra elongata (G. Meyer) Woods. (23. Com- 
melinaceae): Standley 41079, reported in the Flora 
of Panama (Woodson & Schery, 1944), is Callisia 
ciliata. 

Vigna repens (L.) O. Kuntze (63C. Papilionoideae): 
A synonym of V. luteola (Jacq.) Benth. Bailey & 
Bailey 299 has not been located, but it is probably 
Phaseolus trichocarpus. 

Vincetoxicum dubium (Pitt.) Standl. (119. Asclepiada- 
ceae): A synonym of Gonolobus dubium Woods. Wet- 
more (sfAbbe 202 is G. allenii. 

Virola guatemalensis (Hemsl.) Warb. (56. Myristica- 
ceae): Shattuck 694 and Wetmore & Abbe 155 are 
V. surinamensis. 

Vismia guianensis (Aubl.) Pers. (92. Guttiferae): Based 
on misidentification of V. baccifera. 

Xylosma hemsleyana Standl. (96. Flacourtiaceae): 
A synonym otX.flexuosa (H.B.K.) Hemsl. This species 
apparently occurs only at higher elevations in Chiri- 
quf. Kenoyer (1929) confused this with Casearia 
guianensis and Standley may have done the same. 

X. intermedia (Tr. & Planch.) Griseb.: This species is 
known for certain only from Chiriqui. Confused by 
Standley with X. chloranthum. 

Zanthoxylum microcarpum Griseb. (67. Rutaceae): 
Known only from Panama Province, but not from BCI. 
Confused by Standley with Z. belizense. 

Zeea mays L. (17. Gramineae): No longer cultivated 
on the island. 
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Aceituno, 495 
Achiote, 618 
Achiote tigre, 615 
Achote, 618 
African tulip tree, 771 
Aguacate, 414 
Aji, 740 
Ajicillo, 370 
Aji picante, 740 
Ala de angel, 639 
Alazano, 799 
Alcabu,491,493 
Alcarreto, 702 
Alcornoque, 480, 481 
Alcotan, 393 
Alfaje, 503 
Alfajeo Colorado, 503 
Algarrobo, 450 
Algodoncito, 581 
Almacigo, 497 
Almendro, 470 
Almendro corozo, 470 
Almendro del rib, 459 
Amansa mujer, 451 
Amarillo, 643, 654 
Amarillo carbonero, 627 
Amarillo de fruto, 643 
Amarillo fruto, 643 
Amarillo papito, 643 
Amarillo real, 654 
American oil palm, 171 
Anamu, 388 
Anatto, 618 
Anil, 473 
Anime, 499 
Anon, 397 
Anona pifia, 205 
Anon de puerco, 397 
Apple 

monkey, 814 
pond,397 
rose, 661 
star, 691 

Arano gato, 748 
Arbol de mal casada, 697 
Arbol santo, 532 
Arcabu,490,491,493 
Arenillo, 459 

Ariza, 447 
Arracheche, 677 
Asedera, 790 
Atadero, 181 
Avocado, 414 
Avocado pear, 414 

Badu, 225 
Ballester, 702 
Balsa, 589 
Balsam, 480 
Balsam of Peru, 480 
Balsam pear, 834 
Balso, 589 
Banana, 61, 258 
Bandera espanol, 735 
Baquero, 527 
Barbados pride, 447 
Barbasco, 327, 555, 559 
Barillo, 611 
Barrigon, 591 
Basamino, 834 
Bashful plant, 439 
Bastard cedar, 594 
Batatilla, 723 
Batatilla amarilla, 725 
Barilla, 569 
Bayalte, 702 
Bean, tonka, 470 
Beef-steak heliconia, 255 
Beggarlice, 465 
Bejuco amarrar, 517 
Bejuco de agua, 571, 828 
Bejuco de cadena, 446 
Bejuco de canjura, 545 
Bejuco de cerca, 393 
Bejuco de estrella, 543 
Bejuco de mono, 446 
Bejuco de peine mico, 733 
Bejuco de saina, 252 
Bejuco frijolillo, 464 
Bejuco loco, 569 
Bejuco mulato, 517 
Benjamin, 806 
Berba, 344 
Berbena, 736 
Bermuda grass, 131 
Bijao, 267 
Bird of paradise flower, 447 
Bitterwood, 494 

Black palm, 165 
Bledo, 383 
Bloodwood, 483 
Blue porterweed, 736 
Boca de vieja, 814 
Boca vieja, 814 
Boda, 169 
Bogamani, 403 
Bogum, 611 
Bois immortelle, 473 
Bola, 169, 178 
Bonewood, 806 
Bongo, 587 
Borajo, 814 
Borojocito del monte, 814 
Boton de pegapega, 857 
Brazilian rose, 618 
Brazilian tea, 736 
Breadfruit, 344 
Breadnut, 362 
Bribri, 435,437 
Broomweed, 575 
Bully tree, 531 

Cabbage bark, 459 
Cabeza de negrito, 594 
Cabezona, 144, 145 
Cacao, 597 

wild, 594 
Cacao cimarron, 594 
Cache de tore, 810 
Cacique negro, 447 
Caciqui, 360 
Cactus, mistletoe, 641 
Cadillo, 130, 240, 383, 577 
Cafecillo, 691 
Cagajon, 631 
Cagalara, 341 
Caimito, 691 
Cainillo, 670 
Cainillo de cerro, 670 
Calaba, 609 
Calabash vine, 779 
Calalu, 383, 388 
Calzoncillo, 633 
Camacarlata, 633 
Camara, 735 
Camaron, 397 
Camaroncillo, 417 
Camfine, 503 

Camito, 691 
Camote, 722 
Campanilla, 461 
Cafia blanca, 133 
Cana de mico, 262 
Canagria, 181, 262 
Canallito, 669 
Canalua, 482 
Cana verde, 169 
Candelillo, 551 
Cane, wild, 133 
Canelito, 810 
Canjura, 494, 696 
Canotillo, 327, 336 
Cansa boca, 435 
Cantivo, 451 
Capa, 726 
Capulin, 341 
Capulin macho, 341 
Caracucha, 461 
Carambola, 485 
Carano, 500, 624 
Caranon, 631 
Carapelo, 645 
Carapoto, 417 
Carate, 497 
Carbonero, 541, 627 
Carcuera, 482 
Carpetgrass, 128 
Carricillo, 131, 137, 138 
Carrizo, 147 
Cashew, 539 

wild, 537 
Cassava, 532 
Cativo, 451 
Cattail, 120 
Cauchillo, 362 
Caucho, 344 
Cedar 

bastard, 594 
cigar-box, 501 
Spanish, 501 
spiny, 585 
white, 531 

Cedro, 501 
Cedro espinoso, 585 
Cedro macho, 501 
Ceiba, 587 
Ceibo, 587 
Ceibo barrigon, 591 
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Ceibo nuno, 587 
Cepa de caballo, 577 
Cerbatana, 855 
Cerillo, 611 
Ceriman, 205 
Cero, 610, 611 
Chaparron, 611 
Chavelita de monte, 739 
Cherry, Surinam, 658 
Chicharron, 417 
Chichiquelite, 735 
Chicoria, 851 
Chile, 740 
Chili de perro, 380 
Chilillo, 380 
Chinese hibiscus, 581 
Chirimoya, 398 
Chocolatillo, 594 
Chontadua, 737 
Chopo cucullo, 627 
Chorcha de gallo, 812 
Chorola, 370 
Christmas bush, 843 
Chuella, 483 
Chumico, 603 
Chunga, 165 
Chupachupa, 651 
Churo-guidave, 811 
Chutras, 499 
Cierito, 677 
Cierrate, 439 
Cierra tus puertas, 439 
Cigar-box cedar, 501 
Cinco dedos, 591 
Cinco negritos, 735 
Clavelito, 711 
Clavellina de monte, 849 
Clavellin de playa, 857 
Clavo, 160 
Coco, 645 
Cocobola, 464 
Coco de mono, 645 
Coconut, 169 
Cocu, 459 
Cocua, 360 
Coffee, wild, 685, 814 
Coffee tree, 685 
Cogollos, 234 
Cojon de gato, 713 
Cola de millo, 736 
Coleus, 737 
Collins machete, 471 
Colmillo de puerco, 545 
Coloradito, 370 
Comida de loro, 624 
Comida de mono, 499 
Common ginger, 263 
Common reed, 147 
Conejo, 417, 627 
Conejo Colorado, 504 
Congolo, 645 
Contragavilana, 851 
Copa, 499 
Cope, 609 
Copey, 609 
Copidijo, 403 
Copperleaf, 523 
Coquillo, 532 
Coquillo macho, 531 
Coquito, 645 
Coralillo, 438, 442 

Coratu, 429 
Cordoncillo, 327,329,331 
Corn root, sweet, 267 
Coro, 225 
Coroba, 403 
Corocito, 171 
Corotu, 429 
Corozo, 171 
Corozo Colorado, 171 
Cortadera, 161 
Corta lengua, 626 
Cortes, 575 
Cortezo, 575 
Costilla, 482 
Cotton tree, 587, 589 
Courbaril, 450 
Cowfoot, 331 
Cow itch, 363 
Coyontura, 239 
Crabgrass, 133 
Croton, 527 
Crucero, 828 
Cruceta, 494 
Cuapinol, 450 
Cuchillito, 447 
Cucua, 360 
Cucumber, wild, 834 
Cuipo, 587 
Cuje, 432 
Culantro, 686 
Culantro coyote, 686 
Cundeamor, 723 
Curutu, 429 
Cutarro, 451 

Dama de noche, 741 
Danger flower, 735 
Dormidera, 439,449 
Dormilon, 439 
Dos caras, 670, 674 
Dove orchid, 298 
Dragon blood tree, 483 
Duerme boca, 333 

Ear tree, 429 
Ebo, 470 
Elm 

Spanish, 565 
West Indian, 594 

Elsota, 517 
Encibe, 411 
Escoba duke, 752 
Escobilla, 575, 584, 841 
Escobilla amarga, 752 
Escobilla blanca, 851 
Espave, 537 
Espigadilla, 139 
Espino, 807 
Espino hueco, 594 

Faldita morada, 267 
False ipecac, 819 
Faragua, 134 
Fiddlewood, 801 
Fig, wild, 536 
Fitweed, 686 
Flor de Alacran, 729 
Flor de indio, 442 
Flor de la cruz, 735 
Flor de mayo, 516, 735 
Flower bence, 447 

Fosforito, 503 
Friega plata, 747 
Friega platos, 670 
Frijol de palo, 460 
Frijolillo, 463 
Fruta de mono, 814 
Fruta de murcielago, 696, 814 
Fruta de pava, 678 
Fruta de pavo, 642 
Fruta dorada, 403 
Fruto de piojo, 575 

Gallito, 447, 463,473 
Gallote, 362,474 
Garapata, 419 
Gargoran, 683 
Garlic weed, 388 
Garricillo, 818 
Garrocho, 591 
Genipap, 806 
Genisero, 429 
Gervao, 736 
Ginger, common, 263 
Goat wood, 648 
God bush, 369 
Golondrina, 526 
Gonzolo alves, 539 
Goosegrass, 133 
Gorgojero, 549 
Gorgojillo, 670 
Gorgojo, 549, 670 
Gorgojo bianco, 549 
Gorgoran, 403 
Gorotillo, 545 
Grama de camino, 142 
Granadilla, 139, 636 
Granadillo de monte, 636 
Grape, 571 

wild, 812 
Grass 

Bermuda, 131 
guinea, 141 
Java, 147 
nut, 155 
saw, 153 
uva, 133 
worm, 694 

Guacamaya, 255 
Guachiban, 181 
Guacimo, 576, 594 
Guacimo de ternero, 594 
Guacimo molenillo, 576 
Guairo santo, 733 
Guama, 432 
Guamo, 432 
Guanabana, 398 
Guanacaste, 429 
Guandu, 460 
Guaro, 733 
Guarumo, 345, 347 
Guarumo bianco, 345 
Guarumo macho, 360 
Guarumo poludo, 347 
Guate-guate, 633, 636 
Guava, 432, 433,435,438, 661 

wild, 794 
Guava de castilla, 437 
Guava del mono, 435 
Guava real, 437 
Guavita cansa-boca, 435 
Guavito, 435,494 

Guavito amargo, 494 
Guavo, 432, 433,437 

wild, 661 
Guavo amargo, 494 
Guavo cimarron, 627 
Guavo de mono, 432, 433 
Guayabillo, 591, 655, 656, 677 
Guayabito de monte, 655 
Guayabo, 807 
Guayabo de agua, 661 
Guayabo de montana, 654 
Guayabo de monte, 654 
Guayabo hormiguero, 380 
Guayabo negro, 809 
Guayacan, 771 
Guayacillo, 621 
Guayaha, 661 
Guayatil bianco, 806 
Guayatil Colorado, 806 
Guayava peluda, 661 
Guinea grass, 141 
Gum tree, tar, 609 
Guna, 828 
Gusanillo, 327 

Haba de monte, 469 
Hackberry, 341 
Hamati, 587 
Harino, 442, 799 
Helecho de manglar, 84 
Heliconia, beef-steak, 255 
Hibiscus, Chinese, 581 
Hierba de agua, 639 
Hierba de alacran, 553 
Hierba de chiva, 843 
Hierba de gallinazo, 741 
Hierba de pasmo, 405 
Hierba de polio, 526 
Hierba de puerco, 584 
Hierba de San Juan, 855 
Hierba gallota, 741 
Hierba meona, 805 
Higo, 350 
Higueron, 350 
Hinojo, 327, 338 
Hog plum, 541 
Hoja blanca, 267 
Hoja de murcielago, 812 
Hoja hedionda, 744 
Holly, prickly, 491 
Holy Ghost, 298 
Hombre grande, 494 
Horseweed, 844 
Huechichi, 497, 702 
Huesillo, 806 
Huesito, 504, 648, 805, 

806, 819 
Hueso, 376 
Huevo de gato, 713 
Huevo de mono, 814 
Huevo de tigre, 713 
Hule, 344 

Ice cream beans, 432, 433 
Ikor, 493 
Immortal, 473 
Indian ink, 812 
Indio, 451 
Indio desnudo, 497 
Ipecac, false, 819 
Iraca, 181 
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Jaboncillo, 388, 566 
Jacob's coat, 523, 737 
Jagua, 806 
Jagua amarillo, 806 
Jagua blanca, 806 
Jagua Colorado, 806 
Jagua de montana, 806 
Jagua macho, 825 
Jagua negro, 806 
Jaguey, 645 
Jamaica, 736 
Jarina, 429,430 
Jarino, 442 
Java grass, 147 
Javillo, 531 
Jazmin de coral, 810 
Jipijapa, 181 
Jira, 177 
Jobillo, 541 
Jobitillo, 533 
Jobo, 541 
John Crow wood, 603 
Jordancillo, 341 
Julio, 849 
Junco, 155 
Junco menudo, 160 

Kenna, 677 

Lagartillo, 794 
Lagarto, 491,493 
Lagrimas de Maria, 803 
Lana, 589 
Lancewood, 799 
Laurel, 726 
Laurel bianco, 726 
Laurel negro, 726 
Laureno, 449 
Lavaperro, 713 
Lechosa, 362 
Lechuga de agua, 218, 242 
Lechugo, 713 
Lemon, 490 
Lemonwood, 799 
Lengua de buey, 181, 855, 857 
Lengua de vaca, 857 
Lily, swamp, 271 
Lime, 489 
Limon, 489 
Limoncillo, 407, 648 
Limon verde, 489 
Lirio, 247 
Llema de huevo, 801 
Locust, West Indian, 450 

Machari, 610 
Madrono, 610, 794, 795, 

799,811 
Mahoho, 369 
Maize, 61, 914 
Majagua, 576 
Majaguillo, 572, 576 
Mako, 624 
Malaguela de montana, 403 
Malagueto hembra, 401 
Malvecino, 451 
Mamar, 624 
Mamey, 691 
Mamey de Cartagena, 610 
Mamey de tierra, 691 
Mamon de monte, 562 

Manaca, 177 
Mancha, 403 
Mancha-mancha, 670 
Mandarin orange, 490 
Mangabe, 360, 683 
Manglillo, 606 
Mango, 539 
Mangosteen, 609 
Mangrove vine, 711 
Manihot, 61 
Manzanilla de sabana, 606 
Maquenque, 175 
Maragua, 360 
Maranon, 539 
Maria, 609 
Mastate, 360 
Mastate bianco, 344 
Mastranzo de monte, 844 
Mata, 716 
Matamba, 171 
Mata negro, 422 
Matapalo, 609 
Mata rama, 369 
Mato palo, 367 
Mecri, 516 
Membrillo, 603, 645, 647 
Membrillo hembra, 647 
Membrillo macho, 603, 645 
Miel quema, 825 
Milkweed, 716 
Millo, 137 
Mistletoe cactus, 641 
Mocri, 516 
Molenillo, 591, 621 
Monca prieto, 741 
Mongo lolo, 168 
Mongreo, 369 
Monkey apple, 814 
Monkey comb, 575 
Monkey tambrin, 437 
Morado, 450 
Morillo, 362 
Mosquito wood, 541, 814 
Musk okra, 579 

Nacaspiro, 432 
Naked Indian, 497 
Namaqua, 360 
Name, 249, 251 
Name de agua, 249 
Nance, 507 
Nance bianco, 507 
Nance Colorado, 507 
Nancillo, 507 
Naranja, 490 
Naranjillo, 370 
Naranjillo Colorado, 370 
Naranjita, 453 
Nargusta, 654 
Nazareno, 450 
Negrito, 398 
Niagurgin, 852 
Nino muerto, 716, 804 
Nipa, 536 
Noli, 169 
Nune, 531 
Nuno, 531 
Nuru, 169 
Nut grass, 155 
Nutmeg, wild, 403 
Nutsedge, purple, 155 

Ojocho macho, 362 
Ojo de venado, 479 
Okra 

musk, 579 
wild, 579 

Olivo, 536 
Orange, 490 

Mandarin, 490 
Seville, 489 
sour, 489 
sweet, 490 
wild, 713 

Orchid, 52 
dove, 298 

Oreja de mula, 670, 674 
Ortiga, 365 
Oto, 225 

Pacaya, 169 
Pacito, 572 
Pagoda flower, red, 735 
Paja macho de monte, 158 
Pajita de raton, 138 
Pajon, 149, 150 
Paleca, 843 
Palm 

American oil, 171 
black, 165 
Panama hat, 181 
pejibaye, 168 
stilt, 177 
wild, 591 

Palma, 246 
Palma brava, 168 
Palma de coco, 169 
Palma de escoba, 169 
Palma del norte, 246 
Palma real, 177 
Palmilla, 178 
Palmita, 181, 246 
Palo bianco, 811, 857 
Palo bobo, 473 
Palo chancho, 531 
Palo cuadrado, 811 
Palo de agua, 790 
Palo de bura, 764 
Palo de la cruz, 447, 624 
Palo escrito, 806 
Palo malin, 516 
Palo negro, 670 
Palo ortigo, 365 
Palo santo, 380, 471,473 
Pamarosa, 661 
Panama, 595 
Panama hat palm, 181 
Panama redwood, 482 
Panama wood, 595 
Panchus chapa, 809 
Pantano, 531 
Panula, 591 
Papaturra blanca, 376 
Papaya, 638 
Pape, 583 
Papelillo, 670 
Papo, 581 
Papo de la reina, 581 
Parimonton, 626 
Pasionaria, 636 
Pasmo, 405, 407 
Pasmo de sol, 603 
Pasmo tetano, 407 

Pasorin, 716, 735 
Pava, 683 
Pavo, 683 
Pea, sweet, 432 
Pear, wild, 419 
Pegadera, 466 
Pega-pega, 130, 145, 147,458, 

465,466,469 
Pegle, 516 
Peinecillo, 575 
Peine de mico, 575 
Pejibaye palm, 168 
Pelmax, 702 
Pena blanca, 376 
Pepper, red, 740 
Periquito, 572 
Pernillo de monte, 480 
Peronil, 462 
Physic nut, 532 
Pica lengua, 623 
Pica-pica, 479 
Pickerelweed, 242 
Pie de gallo, 775 
Pigeon pea, 460 
Pigeon plum, 417 
Pilon,459,531 
Pimiento, 659 
Pina, 231 
Pineapple, 61,231 
Pingwing, 227 
Pink bell, 775 
Pino amarillo, 643 
Pifion, 532 
Pinta-mozo, 615, 616 
Pita, 227 
Pito,471,473 
Pixba, 168 
Plantain, 61 
Platanillo, 253, 255, 271 
Platanillo de montana, 271 
Platano, 531, 801 
Plum 

hog, 541 
pigeon, 417 
wild, 541 
wild pigeon, 417, 605 

Pokeberry, 388 
Poleo, 327 
Pompolluda, 737 
Pond apple, 397 
Poro-poro, 618 
Porterweed, blue, 736 
Portorrico, 181 
Potato, sweet, 722 
Prickly holly, 491 
Prickly yellow, 491,493 
Primrose malanga, 225 
Provision tree, 589 
Puesilde, 494 
Pummelo, 490 
Purple heart, 450 
Purple nutsedge, 155 
Pusley, 389 

Quapinol, 450 
Quassia, 494 
Quina, 804 
Quipo, 587 
Quira, 459, 482 

Rabo de chibo, 127 
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Rabo de iguana, 594 
Rabo de mono, 149, 150 
Rabo de venado, 127 
Rachilla, 819 
Raicella, 799 
Ramon, 362 
Rampira, 181 
Rangay, 594 
Raspa lengua, 623, 626 
Rayado, 403 
Red berry, 809 
Red pagoda flower, 735 
Red pepper, 740 
Redwood, Panama, 482 
Reed, common, 147 
Rinchao, 736 
Roble, 774 
Roble de sabana, 774 
Rockrope, 569 
Rosa del monte, 447 
Rose, Brazilian, 618 
Rose apple, 661 
Rosetillo, 825 
Rosewood, 464 
Rubber tree, 344 

Saca teta, 526 
Sal, 267 
Salamo, 799 
Salvia, 857 
Sambo gum, 611 
Sanalego, 857 
Sandbox, 531 
Sandillita, 834 
Sangaree, 528 
Sangre, 419 
Sangre de drago, 483 
Sangre de gallo, 483 
Sangre de perro, 615 
Sangrillo, 482, 527, 528, 

615,616 
Sanguinaria, 381 
Santa Maria, 331, 338, 841 
Sapo, 645 
Sapote longo, 589 

Sastra, 611 
Satro, 610 
Saw grass, 153 
Scarletbush, 809 
Scarlet glorybower, 735 
Senna, 449 

wild, 449 
Sensitive plant, 439 
Sequarra, 656 
Seville orange, 489 
Shaddock, 490 
Shameface, 439 
Shameweed, 439 
Sigua, 410, 411,413 
Sigua blanca, 410, 414 
Sigua negra, 410 
Silkcotton tree, 587 
Sirvulaca, 849 
Sisa guidup, 464 
Solacra, 677 
Souca, 504 
Sour orange, 489 
Soursop, 398 
Spanish cedar, 501 
Spanish elm, 565 
Spiny cedar, 585 
Spiritweed, 686 
Star apple, 691 
Stilt palm, 177 
Suela, 483 
Sugarcane, 148 
Sulfatillo, 697 
Sur espino, 481 
Surinam cherry, 658 
Suspiro de monte, 737 
Swamp kaway, 482 
Swamp lily, 271 
Sweet broom, 752 
Sweet corn root, 267 
Sweet orange, 490 
Sweet pea, 432 
Sweet potato, 722 
Sweetwood, 410,433 

Tabaquillo, 845 

Tabegua, 403 
Tachuelo, 490,493 
Tangerine, 490 
Tapo, 581 
Tar gum tree, 609 
Tassel flower, 846 
Terciopelo, 572 
Teta de vaca, 812 
Tetilla, 812 
Tigre, 482 
Tigrillo, 539 
Tinecu, 451 
Tonka bean, 470 
Tromp, 794 
Trompito, 794 
Trompy, 345 
Tronador, 531 
Trumpet tree, 345, 347 
Tuete, 857 
Tulip tree, African, 771 

Ule, 344 
Urari, 696 
Uru cimarrona, 569 
Uva, 571 
Uva grass, 133 
Uvero, 809 
Uvito, 167 
Uvre, 627 

Vanilla, 307, 308 
Vaquero, 682 
Vara santa, 380 
Vasika, 801 
Velario Colorado, 403 
Venenillo, 713 
Verbena, 736 
Verbena azul, 736 
Verdolaga, 389 
Vervain, 736 
Viranjo, 360 
Viuda, 735 
Volador, 702 

Water hyacinth, 242 

Water lettuce, 218 
Waterlily, 390 
West Indian elm, 594 
West Indian locust, 450 
White cedar, 531 
Wild cacao, 594 
Wild cane, 133 
Wild cashew, 537 
Wild coffee, 685, 814 
Wild cucumber, 834 
Wild fig, 536 
Wild grape, 812 
Wild guava, 794 
Wild guavo, 661 
Wild nutmeg, 403 
Wild okra, 579 
Wild orange, 713 
Wild palm, 591 
Wild pear, 419 
Wild pigeon plum, 417, 605 
Wild plum, 541 
Wild senna, 449 
Winged yam, 249 
Worm grass, 694 

Yam, 249, 251 
Yampi, 251 
Yatevi,831,833 
Yava blanca, 401 
Yedi, 741 
Yema de huevo, 801 
Yemeri macho, 516 
Yemeri mayo, 516 
Yemeri wood, 516 
Yerba meona, 805 
Yuca, 532 
Yuca de monte, 587 
Yuquillo, 716 

Zapatero, 531 
Zapatito del Obispo, 463 
Zapote, 419 
Zaragosa, 374 
Zarza, 245, 439, 594 
Zorro, 539 
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Abelmoschus, 579 
moschatus, 9,47, 579 

Abuta, 24,391 
panamensis, 29,48, 391, 897 
racemosa, 40, 391,392, 393, 896, 897 

Acacia, 424, 425 
acanthophylla, 7, 48, 425, 901 
glomerosa, 18,44, 425, 900, 901 
hayesii, 44,424, 425, 901 
melanoceras, 41, 425, 426, 901 
polyphylla, 425 
riparia, 21, 44,424, 425, 426, 427, 901 

Acalypha, 25, 519,521 
arvensis, 29,40, 520, 521 
diversifolia, 7, 42, 521, 522, 523, 879 
macrostachya, 15, 24, 25, 45, 521, 522, 

523,879,911 
villosa, 911 
wilkesiana, 24,49, 521, 523 

var. macageana, 523 
ACANTHACEAE, 21, 38-47 passim, 63, 314, 

782, 868, 874, 875, 877 
Acanthorrhiza warscewiczii, 169 
Achimenes panamensis, 781 
Aciotis, 662 

levyana, 28, 46, 662 
Acroceras, 126 

oryzoides, 13,45, 125,126,134, 141 
Acrostichum, 12, 13, 73, 84, 85, 397, 583, 

633, 720 
aureum, 84, 85 
danaifolium, 85 

Adelia, 523 
triloba, 24, 38, 519, 521,522, 523, 890 

Adelobotrys, 662, 663 
adscendens, 7, 46, 315, 662, 663, 862 

Adenaria, 642 
floribunda, 18, 43, 642, 869, 870 

Adenocalymma, 754, 757 
apurense, 49, 756, 757, 760, 903 
arthropetiolatum, 44, 754, 757, 903 
flos-ardeae, 111 
inundatum, TS1 

Adenopodia, 426,429 
polystachya, 44, 424, 426, 900 

Adiantum, 72, 73, 85 
decora turn, 17, 85 
fructuosum, 17, 85, 87 
humile, 15, 85, 86, 87 
killipii, 86 
lucidum, 17, 85, 86, 87 

lunulatum, 17, 29, 85, 86 
obliquum, 15, 85, 86 
petiolatum, 15,17,85,86, 88, 89 
philippense, 86 
pulverulentum, 17, 85, 89 
seemannii, 17, 29, 85, 89 
tetraphyllum, 86 

Aechmea, 227, 229 
magdalenae, 17, 39, 227,228, 229 
pubescens, 41,228, 229 
setigera, 42, 229,230 
tillandsioides, 227, 229, 231 

var. kienastii, 21, 42, 229,230, 231, 
287, 325, 641, 777 

Aegiphila, 732, 733 
cephalophora, 40, 732, 733, 872 
elata, 40, 732, 733, 869 
martinicensis, 733 
panamensis, 7,43, 732, 733, 734, 

870,875 
Aeschynomene, 457, 458 

americana, 458 
var. glandulosa, 9, 38, 458 

ciliata, 13,41,458,459,911 
hispida, 911 
hispida, 459 
sensitiva, 13,46,458, 459 

Albizia, 425, 429 
adinocephala, 438, 911 
guachapele, 38,424,427, 429, 900 
longepedata, 429 

Alchornea, 521, 524 
costaricensis, 24,42, 524, 525, 877, 

878, 880 
latifolia, 24,39,524, 877, 890 

Alibertia, 794 
edulis, 24,40, 793, 794, 796, 866, 867 

ALISMATACEAE, 39, 62, 117, 118, 120, 310 
ALISMATALES, 62 
Allamanda, 700, 702 

cathartica, 21, 46, 314, 701, 702, 871 
Allophylus, 547, 548 

occidentalis, 549 
panamensis, 548 
psilospermus, 13, 25, 41, 312, 548, 901 

Alseis, 795 
blackiana, 6, 8,43, 793, 794, 795, 796, 

867,871,911 
hondurensis, 795 
schippii, 795 
yucatanensis, 795 

Alsophila 
microdonta, 84 
rostrata, 81 
ternerifrons, 911 
trichiata, 84 

Alternanthera, 381 
ficoidea, 47,381, 382 
halimifolia, 381 
sessilis, 28, 47, 381 

Amaioua, 795 
corymbosa, 24, 40, 793, 794, 795, 

864, 865 
AMARANTHACEAE, 38, 39, 46, 47, 62, 312, 

313,315,318,380,381 
Amaranthus, 383 

gracilis, 383 
viridis, 25, 28, 47, 381, 383 

AMARYLLIDACEAE, 34,43,47,48,62, 117, 
119,246,309 

Amaryllis, 246 
belladonna, 24, 48, 246 

Amphilophium, 758 
paniculatum, 45, 753, 755, 757, 758, 

769.902 
ANACARDIACEAE, 38,40,41, 42, 45, 62, 

311, 320,497, 500, 536, 889, 890, 
891, 906, 907, 909 

Anacardium, 320, 536, 537 
excelsum, 6, 8, 18, 30, 41, 537, 538, 889 
occidental, 24,45, 537,539, 889 

Ananas, 227, 231 
comosus, 24, 48, 61, 227, 231 

Ananthacorus, 89 
angustifolius, 71, 89 

Anaxagorea, 397 
panamensis, 8, 48, 395,396, 397, 893 

Andira, 458, 459 
inermis, 6, 7, 13,43,457,458, 459, 906 

Andropogon, 126, 127 
bicornis, 13,47, 123,127 
brevifolius, 149 
glomeratus, 13, 41, 123,127, 128 
leucostachyus, 45, 124, 127 
virginicus, 39, 123, 127,128 

Aneilema geniculata, 240 
Anemopaegma, 758 

chrysoleucum, 44, 754, 755, 756, 757, 
758.903 

punctulatum, 758 
Anepsias, 219 

moritzianus, 219 
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Anetium, 89 
citrifolium, 71, 88, 89 

ANGIOSPERMAE, 62,63 
Anguria 

pachyphylla, 835 
warscewiczii, 835 

Aniseia, 720 
martinicensis, 46, 720, 721 

Annona, 395, 397, 633, 720 
acuminata, 43, 395, 397, 882, 890 
glabra, 12, 13, 43, 84, 395,396, 397, 

583, 893 
hayesii, 6, 7,42, 395, 397, 883, 887, 896 
muricata, 24, 43, 395, 397, 398, 890 
purpurea, 911 
spraguei, 7, 30, 42, 395, 397, 398, 

399, 886 
ANNONACEAE, 42-48 passim, 62, 321, 395, 

882-96 passim 
Anthephora, 128 

hermaphrodita, 29,47, 122, 128 
Anthodon, 543 

panamense, 45, 543, 544, 874 
ANTHOPHYTA, 62, 63,117 
Anthurium, 22, 24, 184, 186,187, 193, 

203, 231 
acutangulum, 47, 188,189 
baileyi, 193 
bakeri,47, 186,188,189, 193 
bombacifolium, 47, 185, 187,190, 911 
brownii, 9, 15, 45, 185, 187,190,191 
clavigerum, 41, 185, 187, 190,191 
crassinervium, 196, 911 
flexile, 28,48, 187,192 
friedrichsthalii, 41, 186, 188,192, 193 
gracile, 15,45, 187,192 
gracile, 192 
holtonianum, 190 
lapathifolium, 193 
linearifolium, 192 
littorale, 41, 188, 193,194, 911 
maximum, 196, 911 
ochranthum, 15, 17,42, 184, 185, 187, 

193,195 
panduratum, 190 
porschianum, 188 
ramonense, 188, 911 
rigidulum, 193 
scandens, 42, 187,193,194 
schlechtendalii, 196,911 
scolopendrinum, 192 
tetragonum, 41, 186, 187,195, 196, 911 
triangulum, 193 
turrialbense, 911 
undatum, 190,911 
wendlandii, 190 

Antirrhoea, 797 
trichantha, 13, 30, 43, 792, 794, 797, 865 

Apeiba, 320, 573, 575 
aspera, 575 
membranacea, 6, 8, 18, 30,44, 573,574, 

575, 886 
tibourbou, 6, 8, 30,44, 573, 575, 

879, 880 
Aphelandra, 783, 784 

sinclairiana, 38, 783, 784, 874 
tetragona, 911 

APIACEAE, 63, 685 
APOCYNACEAE, 19,21,42-48 passim, 63, 314, 

318, 319, 700, 716, 871, 872, 873, 876, 
889, 892, 894 

Apodanthes, 374 
caseariae, 7, 21, 24,40, 312, 374, 

577,911 

flacourtiae, 374, 911 
panamensis, 374 

ARACEAE, 17, 21, 22, 24, 28, 39-48 passim, 
62, 117,118,119,184 

ARALES, 62 
ARALIACEAE, 22, 40, 44, 45, 48, 63, 311, 

316, 682, 876, 878, 891, 892, 899 
Araucaria, 113 

excelsa, 24, 25, 48,113 
ARAUCARIACEAE, 48, 62, 63,113 
Ardisia, 687 

bartlettii, 15,40,687,891,911 
compressa, 911 
fendleri, 46, 687, 688, 689, 891, 914 
myriodonta, 689 
pellucida, 8,15,42,687, 689, 878, 

880, 881 
ARECACEAE, 62,162, 
Aristolochia, 19, 372, 828 

chapmaniana, 45, 372,373, 897 
costaricensis, 314 
gigantea, 44, 372,374 
pilosa, 49, 372,373, 374 
syhicola, 374 

ARISTOLOCHIACEAE, 19,44,45, 49, 62, 
316, 372, 897 

ARISTOLOCHIALES, 62 
Arrabidaea, 756, 758 

candicans, 45, 754, 756, 758, 
759, 902 

chica, 43, 754, 759, 903 
corallina, 759, 760 
florida, 44, 754, 757, 759, 760, 904 
pachycalyx, 758 
panamensis, 760 
patellifera, 44, 754, 756, 759, 760, 903 
verrucosa, 44, 755, 756, 759, 761, 903 

Arthrostema, 664 
alatum, 40, 662, 664 

Arthrostylidium racemiflorum, 147 
Artocarpus, 342, 344 

altilis, 24,25,41,343,344 
communis, 344 

ASCLEPIADACEAE, 19, 21,40, 44,46,49, 
63,314,700,715,872,873 

Asclepias, 715, 716 
curassavica, 46, 715, 716 

Aspasia, 275 
epidendroides 

var. principissa, 275 
principissa, 38, 274, 275,276 

Aspidosperma, 702 
cruenta, 6, 8, 18,44, 701, 702, 

703, 892 
megalocarpon, 8,44, 701, 702, 894 

Asplenium, 74, 89, 90 
auritum 

var. auriculatum, 15, 90 
delitescens, 7, 15, 17, 74, 88, 90 
falcinellum, 74, 90 
laetum, 15,90 
pteropus, 29, 90, 91 
serratum, 71, 90, 91 

Asplundia, 179 
alata, 15,25,42,179 

ASTERACEAE, 63, 838 
Asterogyne, 162 
Astrocaryum, 162,165 

aculeatum, 165 
standleyanum, 25,44, 162, 163,164, 

165, 168 
Astronium, 311, 536, 539 

graveolens, 6, 8, 24, 38, 537, 539, 
906, 909 

Averrhoa, 485 
carambola, 24, 38, 311, 485 

Axonopus, 128 
compressus, 47, 123, 124,128, 131 

Ayapana, 840 
elata, 38, 839, 840, 842 

Baccharis, 841 
trinervis, 24,46, 839, 841 

Bacopa, 751 
procumbens, 752 
salzmannii, 29, 39, 310, 751 
violacea, 751 

Bactris, 25, 162, 163, 165, 167, 169 
augustinea, 168 
balanoidea, 168 
barronis, 42,164,165 
coloniata, 41, 165,166, 167 
coloradensis, 167 
coloradonis, 8,49, 165,166, 167 
gasipaes, 24, 42, 163, 165,168 
major, 43, 162, 165,166,168 
superior, 168, 169 

Baltimora, 841 
recta, 25, 38, 840, 841 

Bambusa, 122,128, 129 
amplexifolia, 48,128, 129 
arundinacea, 24, 48,129 
glaucescens, 24,48,129 

Banara, 622 
guianensis, 29, 40, 622, 880 

Banisteria ferruginea, 515 
Banisteriopsis, 506 

cornifolia, 44, 506, 872 
cornifolia, 506 

Bauhinia, 19,423,442, 443, 446 
excisa, 446 
guianensis, 30, 41,445, 446, 896, 902 
manca, 446 
purpurea, 911 
reflexa, 44,446, 896,902 

Begonia, 25, 639 
ciliibracteola, 640 
filipes, 44, 639 
fischeri 

var. tovarensis, 640 
guaduensis, 44, 639, 640 
patula, 13,29,46, 310, 639,640 
serratifolia, 640 

BEGONIACEAE, 21,44,46, 63, 310, 
316, 639 

Beilschmiedia, 409 
pendula, 8, 18, 26, 30, 41, 406, 407, 408, 

409,414,884,886 
Bellucia, 663, 664 

axinanthera, 664, 911 
costaricensis, 664, 911 
grossularioides, 29,40, 662, 663, 664, 

862,911 
Beloperone graciliflora, 787 
Belotia panamensis, 511 
Bertiera, 794, 797 

guianensis, 39, 793, 797, 865, 867 
Besleria, 776 

laxiflora, 47, 776 
Bidens pilosa, 28, 911 
BIGNONIACEAE, 19, 21, 33, 38,42-49 

passim, 63, 310, 311, 751, 753, 869, 
811, 899-904 passim 

Billbergia, 231 
macrolepis, 41, 227, 231 

Bixa, 618 
orellana, 45, 321, 618, 890 

BIXACEAE, 45, 63, 321, 618, 890 
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Blechnum, 74, 91 
occidentale, 91 
serrulatum, 29, 91 

Blechum, 784 
brownei, 9, 38, 783, 784, 785, 786 

f. puberulum, 784 
costaricense, 15, 38, 783, 784, 911 
dariense, 785 
panamense, 785, 911 
pyramidatum, 784 

Blepharodon, 716 
mucronatum, 9, 44, 715, 716, 717 

Boehmeria, 363 
cylindrica, 13, 25, 40, 310, 362, 

363,364 
Bolbitis, 91, 93 

cladorrhizans, 15, 73, 91, 92, 93 
nicotianifolia, 73, 92, 93 

BOMBACACEAE, 38, 40,41, 45, 63, 311, 
316, 320, 584, 881, 882, 883, 886, 
890, 899 

Bombacopsis, 584, 585 
fendleri, 585 
quinata, 6, 7, 8,18,30,38,584,585, 

586, 587, 899 
sessilis, 7, 8, 18, 30, 38, 585, 586, 

587, 899 
Bombax barrigon, 591 
BORAGINACEAE, 39-45 passim, 63, 319, 

726, 737, 869, 880-87 passim, 892, 894, 
896, 898 

Borreria, 794, 797, 798, 805 
densiflora, 9, 41, 791, 796, 797, 911 
laevis,9,48, 791, 797,798 
latifolia, 9,47, 791, 797, 798 
ocimoides, 9,47, 791, 797, 798 
spinosa, 797 
suaveolens, 911 

Bothriochloa, 126,129 
bladhii, 130 
intermedia, 45, 123,129 

var. intermedia, 129 
pertusa, 37, 122, 129,130 

Brachiaria, 126,130 
mutica, 41, 124, 126,130, 132, 912 

Brassia, 275, 277 
caudata, 39, 274,276, 111 

BROMELIACEAE, 21, 22, 26, 37-43 passim, 
48,62,119,227 

Brosimum, 342, 344 
alicastrum, 342 

subsp. alicastrum, 344 
subsp. bolivarense, 8, 25,41, 343, 344, 

888, 894, 895 
bernadetteae, 344 

Browallia, 318, 738, 739 
americana, 47, 738, 739 

Brownea, 447 
macrophylla, 42,443, 447, 906 

Bulbophyllum, 275, 277 
pachyrrhachis, 38, 274, 277 

Bulbostylis junciformis, 158 
Bunchosia, 506 

cornifolia, 43, 505, 506, 875 
nitida, 911 

BURMANNIACEAE, 21, 39, 62, 118, 
271,312 

Bursera, 497 
simaruba, 13, 24, 30, 43, 495, 497, 907 

BURSERACEAE, 42,43,44,45, 62,310, 
495, 500, 537, 907 

Byrsonima, 506, 507 
coriacea, 507,911 
crassifolia, 8, 13, 30, 42, 505, 507, 874 

cumingiana, 507 
spicata, 7,40, 505, 507, 874, 877, 911 

Byttneria, 19, 319, 593, 594 
aculeata, 19,21,44, 593, 594, 596, 897 

CACTACEAE, 21,40,41,49, 63,312,640 
Caesalpinia, 447 

pulcherrima, 24,48,443, 447 
CAESALPINIOIDEAE, 62, 310,311,312, 320, 

423,442, 443,458, 889, 895, 896, 
900-907 passim 

Cajanus, 455,460 
bicolor, 24,38,455,460 

Caladium, 187, 196 
bicolor, 24, 25, 39, 184,196 

Calathea, 265, 266 
allouia, 267 

var. violacea, 267 
altissima, 911 
barbillana, 265 
inocephala, 15, 17, 39, 265, 266, 911 
insignis, 39, 118, 265, 266 
lagunae, 267 
latifolia, 15, 39, 265, 266, 267,268, 911 
lutea, 47, 265, 266, 267,268 
macrosepala, 269 
marantifolia, 15, 39, 265, 266, 267 
micans, 7, 39, 266, 269 
microcephala, 269 
panamensis, 15, 39, 265, 266,268, 

269,913 
villosa, 24, 39, 266, 269 
violacea, 267, 911 

Calea, 841 
prunifolia, 41, 840, 841, 862 

Callichlamys, 761 
latifolia, 44, 754, 755, 756, 761, 

762, 903 
Callisia, 238, 239 

ciliata, 41, 239, 914 
Calocarpum mammosum, 691 
Calophyllum, 607, 609 

longifolium, 8, 18, 44, 315, 607, 
609, 875 

Calopogonium, 456, 460 
caeruleum, 38, 456, 458, 460 
mucunioides, 9, 38,456, 458, 460 

Calycolpus, 654, 655 
warscewiczianus, 47, 655, 657, 

870, 877 
Calycophyllum, 799 

candidissimum, 7, 45, 792, 794, 799, 
800, 867 

Calyptrocarya, 152 
glomerulata, 15, 25, 39,152 

Camaridium ochroleucum, 293 
CAMPANULACEAE, 48, 63, 316, 837 
CAMPANULALES, 63 
Campelia, 238, 239 

zanonia, 15, 39, 239 
Campylocentrum, 277 

micranthum, 43, 274, 277 
pachyrrhizum, 48, 273, 277, 278,279 
panamense, 277, 278 
poeppigii, 277 

Canavalia, 457, 461 
brasiliensis, 461 
dictyota, 45, 456, 458, 461 

CANNACEAE, 265 
CAPPARIDACEAE, 45,46, 62, 311, 312, 321, 

415, 889 
Capparis, 415 

baducca, 415 
frondosa, 6, 45, 321, 415, 889 

CAPRIFOLIACEAE, 547 
Capsicum, 738, 740 

annuum 
var. annuum, 24, 46, 739, 740 

frutescens, 740 
macrophyllum, 750 

Carica, 319, 638 
cauliflora, 24,42, 637, 638, 877 
papaya, 24,46, 638 

CARICACEAE, 42,46,48,63,311, 319, 
638, 877, 899 

Carludovica, 25, 179 
drudei, 15, 17, 39,179,180, 181 
integrifolia, 181 
palmata, 9, 41, 179, 181,182 

CARYOPHYLLACEAE, 40, 62, 315,389 
Casearia, 21, 317, 374, 621, 622 

aculeata, 41, 374, 621, 622, 623, 626, 
878, 880 

arborea, 7, 8,40, 623, 880 
arguta, 41, 621, 623, 880, 881 
belizensis, 626 
commersoniana, 40, 621, 623, 624, 625, 

878,894,911 
corymbosa, 28, 30,43, 622, 623, 

624, 878 
guianensis, 6, 7, 8, 30, 39, 374, 623, 

624, 879,880, 914 
var. rafflesioides, 622 

javitensis, 911 
javitensis, 624 
nitida, 624 
stjohnii, 623 
sylvestris, 8, 43, 623, 626, 891 

Cassia, 442,443, 447 
fruticosa, 9, 30, 48, 443, 447, 905 

var. gatunensis, 449 
hayesiana, 449 
maxonii, 449 
obtusifolia, 38, 443, 447, 449, 911 
reticulata, 38, 443, 446, 447, 448, 

449,906 
tora, 449, 911 
undulata, 21,41, 443,447,448, 

449, 905 
Cassipourea, 648 

elliptica, 46, 315, 648, 868, 877 
podantha, 648 

Castilla, 342,344 
elastica, 18,24, 25, 30, 42, 343, 344, 880 
panamensis, 344 

Catasetum, 25, 272, 273, 275, 278 
bicolor, 43, 278 
viridiflavum, 15, 44, 278,279 
warczewitzii, 278 

Catharanthus, 703 
roseus, 46, 701, 703 

Catopsis, 231, 232 
sessiliflora, 24, 25,43, 227, 231, 232 

var. dioica, 231, 232 
Cattleya, 280 

patinii, 41, 273, 280 
skinneri, 280 

var. autumnalis, 280 
Caularthron, 280 

bilamellatum, 38, 273, 280, 914 
Cavanillesia, 584, 585, 587 

platanifolia, 8, 30, 38, 585, 587, 588, 881 
Cayaponia, 25, 829 

denticulata, 48, 829, 830 
glandulosa, 28, 40, 830 
granatensis, 19, 24, 41, 830, 897 
poeppigii, 830 
racemosa, 28, 45, 830 
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Cecropia, 8, 18, 24, 316, 342, 343, 345 
arachnoidea, 347 
eximia, 345 
insignis, 6, 8, 41, 345, 346, 881 
longipes, 42, 342, 345,346, 347, 881 
mexicana, 347 
obtusa, 348 
obtusifolia, 13, 46, 342, 345, 347, 

349, 881 
panamensis, 347 
peltata, 42, 342, 345, 347, 349, 881 

Cedrela, 500, 501 
angustifolia, 501 
odorata, 8,18,25, 30,44, 501,502,906 

Ceiba, 311, 584, 585, 587 
pentandra, 8,10, 18, 30, 38, 505, 584, 

585, 587,899 
CELASTRACEAE, 42, 62, 320,542, 895 
Celosia argentea, 28, 911 
Celtis, 19,341 

iguanaeus, 25, 40,341, 879, 897 
schippii, 7, 18,49, 341, 890, 895 

Cenchrus, 126,130 
brownii, 41, 122,130 
viridis, 130 

Centropogon, 837 
cornutus, 28,48, 316, 837 

Centrosema, 457, 461 
pubescens, 47,456,458,461,912 
virginianum, 461, 912 

Cephaelis, 792, 799 
discolor, 40, 794, 799, 800, 864 
ipecacuanha, 15, 45, 793, 799, 800, 864 
tomentosa, 46, 794, 799, 801, 802, 864 

CERATOPHYLLACEAE, 48, 62, 309,390 
Ceratophyllum, 391 

demersum, 13,25,48, 309, 390, 391 
Ceratophytum, 761 

tetragonolobum, 43, 754, 755, 757, 761, 
768, 903 

tobagense, 761 
Ceratopteris, 80 

pteridoides, 13, 29, 72, 80 
Cespedezia, 603 

macrophylla, 18, 44, 321, 603, 877, 878 
Cestrum, 738, 739, 740 

baenitzii, 740 
latifolium, 9,40, 740, 883, 885, 887 
megalophyllum, 42, 740, 742, 893 
nocturnum, 45, 740, 741, 895, 896 
panamense, 741 
racemosum, 49, 740, 741, 893, 894 

var. panamense, 741 
Chaetochlamys panamensis, 783, 912 
Chamaedorea, 169 

wendlandiana, 18, 24,45, 162, 163,169, 
170 

Chamaesyce, 25, 520, 521, 526 
hirta, 46, 525, 526 
hypericifolia, 9,46, 526 
hyssopifolia, 9,46,525, 526 
thymifolia, 47, 520, 526, 527 

Chamissoa, 383 
altissima, 21, 39, 381,382, 383 

Chaptalia, 843 
nutans, 25, 46, 838, 843 

Chelonanthus,314,697 
alatus, 9,44, 697, 698,699 

Chimarrhis, 801 
parviflora, 43, 793, 794, 801, 866, 

867, 868 
Chiococca, 794, 803 

alba, 47, 791, 792, 803, 866 

Chloris, 122, 126, 130 
radiata, 45,130 
virgata, 37, 130, 131 

Chomelia, 793, 803 
psilocarpa, 21,49, 791, 803, 865 

Chondrodendron, 393 
hypokucum, 393 
tomentosum, 24,40, 391,392, 393, 897 

Chromolaena, 843 
odorata, 9, 38, 839, 842, 843, 862 

CHRYSOBALANACEAE, 39,41,47,49, 62, 
317-21 passim, 416, 884-87 passim, 893 

Chrysochlamys eclipes, 615 
Chrysophyllum, 690, 691 

cainito, 8,24,44,690,691, 883,884, 885 
panamense, 691 

Chrysothemis, 776, 777 
friedrichsthaliana, 40, 776, 777, 781 

Chusquea, 122, 126,131 
simpliciflora, 17,48, 122,131,132, 

148,913 
Chysis, 280 

aurea, 38, 273, 280 
macula ta, 280 

Cissampelos, 24, 318, 319, 320, 391, 393 
pareira, 9,46, 391,393, 896 
tropaeolifolia, 46, 391, 394, 896 

Cissus, 19, 312, 566, 567 
erosa, 19,47,567,902 
microcarpa, 19,40, 567, 568, 569, 902 
pseudosicyoides, 19, 38, 567, 568, 

569,897 
rhombifolia, 19,40, 567,569, 901 
salutaris, 567 
sicyoides, 19,46, 566, 567, 569, 897 

Citrus, 24, 300, 301, 321, 366, 488, 489 
aurantifolia, 41, 489 
aurantium, 41,489 
grandis, 48,489,490 
limon, 48, 489, 490, 912 
medica, 912 
reticulata, 39,489, 490 
sinensis,41,489,490 

Cladium, 152,153 
jamaicense, 25, 42, 152,153 

Cleome, 415 
aculeata, 415 
anomala, 415 
houstoni, 416 
houstoni, 415 
panamensis, 415 
parviflora, 415 

subsp. parviflora, 13, 29,46, 311, 
312, 415 

pilosa, 415 
Clerodendrum, 314, 732, 735 

paniculatum, 24,49, 732, 735 
Clibadium, 839, 843 

asperum, 48, 843, 844, 874 
surinamense, 9, 25,40, 840, 843, 

844, 874,880 
Clidemia, 662, 663, 664 

capitellata, 46, 663, 664,665, 666, 863 
collina, 42, 665, 862 
dentata, 46, 665, 666, 862 
neglecta, 664 
octona, 46, 663, 665, 666, 863 
petiolata, 912 
purpureo-violacea, 15, 42, 665, 667, 863 
septuplinervia, 46, 663, 665, 667, 862 

Clitoria, 457,462 
arborescens, 462 
arborescens, 462 

glaberrima, 462 
javitensis, 41, 456, 458, 462, 902 
leptostachya, 462 
portobellensis, 462 
rubiginosa, 9,41,456, 462 

Clusia, 22, 607, 609 
odorata, 24,46, 607, 608, 609, 875, 876, 

877, 912 
rosea, 912 

CLUSIACEAE, 63, 606 
Clytostoma, 763 

binatum, 49, 755, 757, 763, 903, 904 
ocositense, 763 

Cnemidaria, 72, 81 
petiolata, 15, 81, 82 

Cnestidium, 421 
rufescens, 44, 421, 907, 908 

Coccoloba, 25,375 
acapulcensis, 8, 18, 30, 38,375, 376,377, 

885, 895 
acuminata, 46, 375, 376, 882 
changuinola, 912 
coronata, 18, 24, 40, 376, 377, 890, 912 
lehmannii, 912 
leptostachya, 379 
manzanillensis, 13, 30, 45, 375, 376,378, 

379,885,891,892 
nematostachya, 376 
obovata, 376 
parimensis, 40, 376, 379, 885, 898 

Cochleanthes, 275, 281 
lipscombiae, 38, 274,279, 281 

COCHLOSPERMACEAE, 38, 63, 320, 
618, 879 

Cochlospermum, 618 
vitifolium, 13, 29, 30, 36, 38, 320, 618, 

620, 879 
Cocos, 169 

nucifera, 24, 25, 48, 163, 169 
Codiaeum, 321, 527 

variegatum, 24, 25,48, 520, 527 
Codonanthe, 21, 22, 776, 777 

calcarata, 777 
confusa, 111 
crassifolia, 47, 776, 777, 778, 780, 876 
uleana, 47,778, 876 

Coleus, 737 
blumei, 24,48, 736, 737 

Colubrina, 565 
glandulosa, 38, 314, 315, 316, 319, 565, 

875, 876 
rufa var. glandulosa, 565 

Columnea, 21, 22, 778 
arguta, 778 
billbergiana, 47, 776, 778, 875 
purpurata, 22, 28,46, 776, 778 

COMBRETACEAE, 19, 38, 39, 42, 44, 63, 
313, 316, 648, 869-74 passim, 882-90 
passim, 894, 896, 898 

Combretum, 19, 313, 316, 648, 649 
cacoucia, 29, 39, 648, 649, 872 
decandrum, 20, 30, 39, 649, 650, 869, 

898,912 
epiphyticum, 651 
farinosum, 651 
fruticosum, 44, 648, 649, 651, 652, 869, 

870, 871 
laxum, 649, 651 

var. epiphyticum, 42, 648, 649, 651, 
652, 869 

var. laxum, 44, 649, 651, 652, 874 
punctulatum, 912 
spinosum, 912 
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Commelina, 240 
elegans, 240 
erecta, 46,239,240 

COMMELINACEAE, 9, 39, 41, 45, 46, 47, 
62, 119,238,239 

COMMELINALES, 62 
COMPOSITAE, 9, 21, 38-41 passim, 46, 47, 

48, 63, 312, 313, 316, 838, 862, 871- 
75 passim, 880, 881,887 

CONIFERALES, 62 
CONIFEROPHYTA, 62, 63, 113 

CONNARACEAE, 19,44,45, 62, 310,311, 
312,421,423, 901, 902, 907,908 

Connarus, 311, 421 
panamensis, 21, 45, 312, 420, 421, 422, 

901, 902, 908 
turczaninowii, 21, 45, 421,422, 907, 908 

Conostegia, 662, 663, 667 
bracteata, 42, 667, 668, 862 
cinnamomea, 47, 663, 667, 668, 669, 

862, 863 
micromeris, 669 
speciosa, 9,46,667, 669, 863 
subcrustulata, 669 
xalapensis, 9,46,667, 669, 863 

CONVOLVULACEAE, 9, 19, 21, 38-49 passim, 
63,319,720,897,898 

Conyza, 25, 839, 844 
apurensis, 39, 839, 844, 845 
bonariensis, 40, 844, 845 

Corchorus, 573, 575 
orinocensis, 575 
siliquosus, 28,44, 573, 575 

Cordia, 726 
alliodora, 6, 7, 18, 30, 41, 726, 727, 886 
bicolor, 42, 726, 728, 886 
ferruginea, 729 
lasiocalyx, 6, 8, 41, 726, 727, 728, 884, 

894,912 
nitida, 912 
panamensis, 8, 24,40, 726, 728, 869, 886, 

887, 912 
sericicalyx, 912 
spinescens, 9, 18,45, 726, 729, 880 

Cordyline, 243 
fruticosa, 24, 44, 119,243 

Corozo oleifera, 171, 173, 177 
Coryanthes, 275, 281 

maculata, 48, 274, 281 
Cosmibuena, 22, 803 

grandiflora, 803 
macrocarpa, 803 
paludicola, 803 
skinneri, 44, 792, 794, 802, 803, 866 

Costus, 258, 259, 261, 262 
allenii, 15, 39, 258, 259 
friedrichsenii, 259 
guanaiensis, 258 

var. macrostrobilus, 9, 39, 259,260 
hirsutus, 262 
laevis, 17, 39, 258, 259,260, 261 
pulverulentus, 15, 43, 258, 259, 

260, 261 
sanguineus, 261 
scaber, 17, 43, 258, 259, 261 
spicatus, 912 
villosissimus, 42, 258, 259, 262 

Couratari, 643, 645 
panamensis, 8, 18,44, 643, 644, 645, 

881, 885 
Coussapoa, 22, 24, 342, 348 

magnifolia, 13, 48, 343,348, 882, 

nymphiifolia, 348 
panamensis, 13, 22,42, 343, 348, 349, 

879, 883 
Coussarea, 803 

curvigemmia, 6, 8, 43, 792, 794, 803, 
868, 914 

impetiolaris, 804 
Coutarea, 804 

hexandra, 44, 792, 794, 802, 804, 
866, 868 

Crematosperma, 395, 398 
sp., 48, 398, 891, 893 

Crinum, 119,246,247 
erubescens, 13,43, 117, 246, 247, 

248, 309 
Crotalaria, 458,463 

retusa, 28,46, 455, 457, 463 
vitellina, 40, 455,456, 463 

Croton,25, 520, 521,527 
billbergianus, 40, 527, 883, 885, 886 
glandulosus, 912 
hirtus, 47, 520, 527, 528, 912 
panamensis, 47, 527, 528, 879, 886 

Cryosophila, 169 
albida, 169, 171 
guagara, 169, 171 
warscewiczii, 7, 39, 162,169,170 

Ctenitis, 72, 93 
protensa 

var. funestra, 15, 72, 92, 93 
sloanei, 73, 93 

CUCURBITACEAE, 7,9, 19, 39-48 passim, 
63,311,316,828,897,902 

Cucurbita pepo, 912 
CUCURBITALES, 63 
Cupania, 25, 547, 548, 549, 551 

americana, 551 
cinerea, 40, 549, 550, 551, 908 
costaricensis, 549 
fulvida, 551 
latifolia, 40, 549, 550, 908 
oblongifolia, 551 
papillosa, 549, 551 
rufescens, 8, 41, 548, 549,550, 551, 908 
scrobiculata, 551 
seemannii, 551 
sylvatica, 8, 18,41, 548, 549,550, 

551, 908 
Cuphea, 641, 642 

carthagenensis, 9, 39, 315, 642, 912 
wrightii, 912 

Cyathea punctifera, 81 
CYATHEACEAE, 15, 62, 72, 73,80 
Cyathula, 383 

prostrata, 9, 15, 47, 381, 383 
CYCLANTHACEAE, 21,39,41,42,62, 118, 

162,178, 179 
CYCLANTHALES, 62 
Cyclanthus, 118, 179,181 

bipartitus, 15, 25,42, 179,181,183 
Cyclopeltis, 95 

semicordata, 15, 17, 73, 94, 95 
Cyclosorus, 97, 110 
Cydista, 763 

aequinoctalis, 46, 754, 755, 756, 762, 
763,903,904 

heterophylla, 42, 755, 756, 762, 763, 764, 
869,871,904 

Cymbosema, 463, 464 
roseum, 48,455, 456, 463, 902, 903 

Cynanchum, 716 
cubense, 49, 715,716,873 
recurvum, 7, 19,49, 715, 718, 872 

Cynodendron, 690, 691 
panamense, 45, 690, 691, 884, 896 

Cynodon, 131 
dactylon, 45, 123, 126, 131 

Cynometra, 450 
bauhiniifolia, 13, 28, 42, 312, 443, 446, 

450, 901 
retusa, 443 

CYPERACEAE, 9,21, 24, 37, 39,42,45,47, 
62, 117, 119,151,152 

Cyperus, 24, 152,153, 154 
brevifolius, 45, 151,153 
caracasanus, 155 
densicaespitosus, 47, 151, 153,154, 155 
diffusus, 9,45, 153,154 
ferax, 155 
giganteus, 13, 39, 152, 153,154 
haspan, 13,47, 153,154 
luzulae,45, 151, 152, 153,154 
odoratus, 13, 153,155 
rotundus, 39,45, 153, 155 
sesquiflorus, 45, 151, 153, 154, 155 
simplex, 15,39,152,153,155,156 
tenuis, 45, 153, 155,156 

Cyphomandra, 738, 739, 741 
allophylla, 28, 47, 739, 741 
costaricensis, 741 
hartwegii, 46, 739,741, 742, 869,882, 887 
heterophylla, 741 
mollicella, 741 

Dalbergaria sanguinea, 778 
Dalbergia, 464 

brownei, 13, 39, 320, 455, 457, 458, 
464, 887, 889,912 

ecastophyllum, 912 
monetaria, 13, 21,45, 457,458, 464, 908 
retusa, 30,43,457,458, 464,468, 909 

Dalechampia, 25, 312, 317, 519, 521, 528 
cissifolia 

subsp. panamensis, 19,46, 528 
dioscoreifolia, 19,44, 520, 528, 529 
panamensis, 528 
tiliifolia, 15, 19,44, 528, 529 

Danaea, 74 
nodosa, 15, 73, 74, 75 

Davilla, 597, 598 
aspera, 598, 912 
kunthii, 598, 912 
multiflora, 598 
nitida, 41, 598, 898, 899, 912 
rugosa, 598, 912 

Dendropanax, 682 
arboreus, 8, 30,40, 682, 684, 891, 892 
stenodontus, 40, 682, 683, 684, 876, 878 

Dennstaedtia, 95 
cicutaria, 13, 73, 95 
rubiginosa, 95 

Desmodium, 456, 458, 465, 467 
adscendens, 9,47, 465, 467 
asperum, 467 
axillare, 466 

var. acutifolium, 46, 465, 466 
var. stoloniferum, 15, 47, 465, 466 

cajanifolium, 28, 44,455, 465, 466 
canum, 9, 46, 455, 465, 466 
distortum, 28, 46, 465, 467 
frutescens, 466 
purpureum, 467 
scorpiurus, 38, 465, 467 
tortuosum, 28, 46, 465, 467 
triflorum, 38, 456, 458, 465, 469 
wydlerianum, 15, 49, 465, 469 
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Desmoncus, 21, 162,171, 178 
chinanthlensis, 171 
isthmius, 25,44, 162,171 
orthacanthos, 171 

Desmopsis, 397, 398 
panamensis, 6, 7, 8,42, 395, 397, 398, 

399, 883, 884, 885 
Diacrium bilamellatum, 280 
Diastema, 779 

exiguum, 779 
raciferum, 15, 29,40, 776, 779 

var. lilacinum, 779 
Dichaea, 274, 275, 281 

panamensis, 38, 281, 283 
powettii, 281 
trulla, 39,281 

Dichorisandra, 238, 240 
hexandra, 17, 39, 239, 240 

Dichromena 
ciliata, 160 
pubera, 160,912 
radicans, 160 

DICOTYLEDONEAE, 62, 63, 309 
Dicranoglossum, 95 

panamense, 72, 94, 95, 912 
Dicranopteris, 77 

flexuosa, 29, 77 
pectinata, 77 

Dictyoxiphium, 95 
panamense, 15, 17, 71, 94, 95 

Didymopanax, 682, 683 
morototoni, 6, 7, 8,44, 311, 682, 

683,899 
Dieffenbachia, 25, 185, 186, 196, 197, 200 

aurantiaca, 912 
longispatha, 17, 39,197,198, 199 
oerstedii, 15, 17, 43,197,199, 912 
pittieri, 7, 17,43, 184, 197, 200,201 
sequine, 197 

Digitaria, 123, 124,131 
adscendens, 131 
ciliaris, 29,47,131, 133 
horizontalis, 47, 128, 131,133 
sanguinalis, 133 
sanguinalis, 131 
violascens, 48, 131,133 

Dillenia indica, 912 
DILLENIACEAE, 19, 21, 40-47 passim, 63, 

319,321,597,878,898,899 
Dimerandra, 283 

emarginata, 44, 273,282, 283 
Dimerocostus, 258, 262 

strobilaceus 
subsp. strobilaceus, 15, 48, 258, 262 

uniflorus, 262 
Dioclea, 455, 458, 469 

guianensis, 9, 29,41,458, 463, 469, 902 
paraguariensis, 470 
reflexa, 45, 458,468,469,470, 902 
violacea, 470 
wilsonii, 43,468,469, 470, 902 

Diodia, 794, 804, 805 
denudata, 15, 39, 791, 804, 805 
nudata, 805 
ocimifolia, 9,46, 791, 805, 827 
sarmentosa, 22,46, 791, 805 

Dioscorea, 24, 118,249 
alata, 9, 24, 48, 249 
cymosula, 252 
haenkeana, 19,48, 249, 250 
macrostachya, 19,45, 250, 251, 252 
polygonoides, 19, 48, 250, 251, 252 
sapindoides, 9, 19,44, 250, 251 

trifida, 24, 37, 249, 251 
urophylla, 19,44, 249, 250, 251, 

252,254 
DIOSCOREACEAE, 19,37,44,45,48,62, 

118,249 
Diospyros, 693 

artanthifolia, 8, 24,49, 319, 693, 885 
Diphysa robinoides, 912 
Diplazium, 95 

delitescens, 90 
grandifolium, 17, 74, 95, 96 

Dipteryx, 458, 470 
panamensis, 6, 8, 18, 30,44, 457, 458, 

470,905 
Doliocarpus, 597, 598, 599, 601 

brevipedicellatus, 599 
dentatus, 41, 598, 599, 898, 899 
guianensis, 601 
major, 40, 598, 599, 600, 601, 898 
multiflorus, 41, 598, 599, 601, 898 
olivaceus, 40, 598, 599, 600, 601, 898 

Dorstenia, 342, 348 
contrajerva, 24,40, 343, 348 

Dracontium, 184, 186, 200 
dressleri, 17, 39, 184, 186, 200 

Drymaria, 389 
cordata, 40, 315,389 

Drymonia, 776, 779 
serrulata, 41, 776, 779, 780, 872 
spectabilis, 779 

Dryopteris, 97 
ampla, 93 
dentata, 110 
gongylodes, 111 
nicaraguensis, 110 
poiteana, 110 
sordida, 29, 72, 97 

Drypetes, 519, 521, 529 
standleyi, 8, 24,40, 520, 529, 

530, 896 

EBENACEAE, 49,63, 319,693, 885 
EBENALES, 63 
Eclipta, 845 

alba, 25, 46, 840, 845 
prostrata, 845 

Eichhornia, 13, 117,241,242 
azurea, 39,241,242 
crassipes, 48, 241, 242 

Eichlerodendron, 629 
Elaeis, 171 

oleifera, 25, 44, 163,171,172 
ELAEOCARPACEAE, 38,40,46, 63, 318,321, 

571, 879,881,885 
Elaphoglossum, 71, 97 

hayesii, 29, 97 
herminieri, 96, 97 
sporadolepis, 96, 97 

Eleocharis, 151, 152, 157 
caribaea, 13, 15, 45,157 
plicarhachis, 13,45, 157 
variegata 

var. laxiflora, 157 
Elephantopus, 840, 845 

mollis, 9, 38, 839, 840, 845 
Eleusine, 133 

indica, 47, 123, 126,133 
Eleutheranthera, 845 

ruderalis, 40, 840, 845, 848 
Elleanthus, 275, 283 

longibracteatus, 48, 273, 283 
trilobatus, 283 

Elodea, 121 

Elytraria, 782, 784, 785 
imbricata, 29, 38, 783, 785 

Emilia, 846 
sonchifolia, 46, 839, 846 

Encyclia, 273, 275, 283, 285 
chacaoensis, 48, 282, 283, 285 
chimborazoensis, 48, 283, 284, 285, 912 
pygmaea, 284 
triptera, 39, 273, 283, 284, 285 

Entada, 429 
gigas, 429 
monostachya, 42, 424,425, 428, 

429, 900 
polystachya, 426, 429 

Enterolobium, 424, 429, 430 
cyclocarpum, 8, 18, 30, 43,424, 428, 

429,430,900 
schomburgkii, 18,41, 424, 430, 900 

Epidendrum, 24, 273, 275, 284, 285 
anceps, 47, 284, 285 
coronatum, 48, 284, 285 
decipiens, 287 
difforme, 43, 275, 284, 285 
fragrans, 912 
ibaguense, 287 
imatophyllum, 38, 281, 285,286 
ionophlebium, 283 
laterale, 288 
lockhartioides, 38, 285, 287 
moyobambae, 284 
nocturnum, 47, 285,286, 287 
pygmaeum, 284 
radicans, 41, 272, 285, 287 
rigidum, 44, 285, 287 
rousseauae, 48, 274, 285, 288 
schlechterianum, 38, 285, 288 
sculptum, 44, 285, 288 
stangeanum, 48, 285, 288 
stenopetalum, 283 
strobiliferum, 44, 285, 288 
subpatens, 284 

Epiphyllum, 641 
phyllanthus, 641 

var. columbiense, 41, 640, 641, 912 
var. phyllanthus, 640 
var. pittieri, 912 
var. rubrocoronatum, 49, 640, 641 

pittieri, 912 
Episcia panamensis, 781 
Erechtites, 846 

hieracifolia 
var. cacalioides, 25, 28, 40, 839, 846 

Erigeron 
bonariensis, 845 
spathulatum, 844 

Eriochloa punctata, 130, 912 
Eriope, 737 
Ervatamia,318, 703 

coronaria, 24, 46, 701, 703 
Eryngium, 685, 686 

foetidum, 47, 685, 686 
Erythrina, 455, 471 

costaricensis, 471 
var. panamensis, 7, 30, 43,455, 458, 

471,472,901 
fusca, 13, 28, 30, 45, 458, 471, 472, 

473,901 
glauca, 473 
panamensis, 471 

ERYTHROXYLACEAE, 45, 62, 320, 487, 
889,893,894 

Erythroxylum, 487, 488 
amplum, 488 
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lucidum 

var. costaricense, 487 
macrocalyx, 488 
multiflorum, 6, 45, 488, 889 
panamense, 45, 486, 488, 893, 894 

Eschatogramme 
furcata, 95, 912 
panamensis, 95 

Eugenia, 655, 656 
banghamii, 658 
bicolor, 912 
coloradensis, 40, 655, 871 
galalonensis, 13, 38, 656, 870 
jambos, 661 
melanosticta, 655 
nesiotica, 8, 30, 42, 655, 656, 657, 

678, 869 
oerstedeana, 30, 38, 655, 656, 870 
origanoides, 658 
principium, 48, 656, 658, 869, 870 
schippii, 659 
sericiflora, 912 
uniflora, 24,48, 655, 656, 658 
venezuelensis, 39, 656, 658, 869 

Eulophia, 275, 289 
alta, 44, 272, 289 

Eupatorium 
billbergianum, 912 
elatum, 840 
hypomalacum 

var. wetmorei, 847 
macrophyllum, 847 
microstemon, 846 
odoratum, 843 
sinclairii, 847 
vitalbae, 847 

Euphorbia, 521 
brasiliensis, 526 
brasiliensis, 526 
heterophylla, 535 
hirta, 526 
hypericifolia, 526 

EUPHORBIACEAE, 9, 38-49 passim, 62, 
310-21 passim, 519, 877'-900 passim 

FABACEAE, 62,423 
Faramea, 792, 794, 805 

luteovirens, 42, 794, 805, 806, 868 
occidentalis, 6, 8, 43, 794, 804, 806, 867 
zetekii, 806 

Fevillea, 829, 831 
cordifolia, 7, 19, 24, 40, 829, 831, 

832, 897 
Ficus, 22,23, 25, 30, 46, 317, 342, 343, 

344,350,352 
bullenei, 18, 350, 351,352, 886, 912 
citrifolia, 351, 353, 354, 888, 889, 912 
colubrinae, 351, 353, 882, 884, 888 
costaricana, 18, 351,352, 353, 357, 888 
crassiuscula, 354, 912 
dugandii, 18,351,353,889 
glabrata, 354, 912 
goldmanii, 912 
hartwegii, 353 
hemsleyana, 912 
insipida, 8, 13, 18, 342, 350, 354, 

888, 912 
involuta, 356, 912 
maxima, 350,354,355, 884, 888 
nitida, 351 
nymphiifolia, 350, 354, 888 
obtusifolia, 8, 18, 22, 342, 351, 354, 356, 

888,912 

oerstediana, 356 
padifolia, 912 
panamensis, 356 
paraensis, 351,355, 356, 882, 888, 889 
perforata, 7, 350, 356, 357, 888 
pertusa, 18, 350, 356,358, 888, 891, 

892,895,912 
popenoei, 350, 356, 886 
retusa, 24, 351, 356, 357, 888 
tonduzii, 7, 18, 350, 357, 888 
trigonata, 18, 351, 357, 888 
turbinata, 353 
velutina, 912 
yoponensis, 8, 18, 357, 888 

FILICALES, 62 
Fimbristylis, 157 

annua, 157 
dichotoma, 47, 152,157 
diphylla, 157 

Fischeria, 718 
funebris, 29, 49, 715, 718 
martiana 

var. funebebris, 718 
FLACOURTIACEAE, 21, 39-44 passim, 63, 

317, 318, 321, 339, 519, 621, 877-81 
passim, 890, 891, 894 

Fleischmannia, 839, 846 
microstemon, 40, 846 
sinclairii, 9, 38, 839, 846, 847 

Forsteronia, 701, 703 
myriantha, 48, 703, 872 
peninsularis, 42, 703, 704, 873 
viridescens, 42, 703, 704, 873 

Fuirena, 152,157 
robusta, 157 
umbellata, 12, 13, 15, 45, 152,157 

Funestrum 
clausum, 719 
seibertii, 719 

Garcia, 531 
nutans, 25, 43, 520, 531, 883 

Garcinia, 609 
mangostana, 24, 25, 41, 607, 609 

Genipa, 794, 806 
americana, 30,47, 793, 794, 806, 808, 

866, 867 
var. caruto, 806 

cam to, 806 
GENTIANACEAE, 21, 38,40,44,46, 63, 

312, 314, 697 
GENTIAXALES, 63 
Geoffroea inermis, 459 
Geonoma, 25, 162, 173 

binervia, 175 
cuneata, 8, 15, 43, 118, 163,173,174 
decurrens, 173 
interrupta, 42, 163, 173,175 
oxycarpa, 175 
procumbens, 15, 42, 118, 163, 173, 

174,175 
Geophila, 792, 794, 807 

croatii, 15, 40, 807, 808 
gracilis, 807 
herbacea, 807 
macropoda, 807 
repens, 15,40,807,505 

GERANIALES, 62 
GESNERIACEAE, 21, 22, 40-47 passim, 63, 

313, 314, 751, 776, 872, 875, 876 
Gibasis, 240 

geniculata, 15, 45, 239, 240 
Gilbertia arborea, 682 

Gleichenia, 77 
bifida, 77 

GLEICHENIACEAE, 62, 71, 72, 77 
Glycine uncinata, 484 
GNETACEAE, 21, 45, 62, 63, 115, 314, 874 
GNETALES, 62 
GNETOPHYTA, 62, 63,115 
Gnetum, 19, 115 

leyboldii 
var. leyboldii, 116 
var. woodsonianum, 24,45, 115, 116, 

116, 314, 874 
Gomphrena, 381, 383 

decumbens, 28, 46, 381, 383 
dispersa, 383 

Gongora, 274, 275, 289 
maculata, 289 

var. tricolor, 289 
quinquenervis, 38, 289, 290 
tricolor, 38, 289 

Gonolobus, 718 
allenii, 29, 49, 715, 718, 914 
dubium, 914 

Gossypium 
barbadense, 912 
mexicanum, 912 

Gouania, 19,316,565, 566 
adenophora, 40, 565 
lupuloides, 44, 565, 566, 897 
mollis, 566 
polygama, 566 
tomentosa, 566 

GRAMINALES, 62 
GRAMINEAE, 9, 17, 24, 26, 37-49 passim, 

62,117,119,121,122,151,309 
Grias, 643, 645 

fendleri, 13, 49, 643, 645, 646, 878, 889 
megacarpa, 691 

Guadua, 121 
Guapira, 384, 385 

costaricana, 385 
itzana, 385 
standleyanum, 8, 18, 24,42, 384, 385, 

386, 875, 876 
Guarea, 500, 501 

glabra, 7, 8, 24,42, 501, 503, 906 
guarea, 503, 912 
guidonia, 503 
kunthiana, 503 
multiflora, 7, 8, 24,44, 501, 502, 503, 

906, 912 
tonduzii, 503 

Guatteria, 397, 401 
amplifolia, 46, 395, 397,399, 401, 884, 

885, 887, 889 
dolichopoda, 912 
dumetorum, 8, 18,46, 395, 397, 401, 

884, 885, 912 
Guazuma, 593, 594 

ulmifolia, 9, 30, 45, 320, 593, 594, 880 
Guettarda, 793, 807 

foliacea, 8, 18, 45, 792, 794, 807, 808, 
865, 867 

Gulielma 
gasipaes, 168 
utilis, 168 

Gurania, 24, 829, 831 
coccinea, 7, 19, 42, 829, 831, 833, 902 
donnell-smithii, 833 
makoyana, 15, 19, 39, 831, 832, 833, 897 
megistantha, 46, 831, 832, 833, 897 
seemanniana, 833 
suberosa, 833 
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Gustavia, 316, 643, 645, 646, 647 
angusrifolia, 647 
fosteri, 40, 643, 645, 878 
grandibracteata, 643, 647 
superba, 6, 42, 643, 647, 878 

GUTTIFERAE, 22, 39-47 passim, 63, 315, 
606, 610, 615, 869, 870, 871, 875, 
876, 877 

Guzmania, 227, 232 
lingulata, 232 

var. minor, 15, 43, 232,233 
minor, 232 
monostachya, 43, 232,233 

GYMNOSPERMAE, 62, 63 
Gynerium, 121, 126, 133 

sagittatum, 9, 13, 24, 47, 123,132, 133 

Habenaria, 272, 275, 290 
alata, 43, 290 
bicornis, 26, 48, 290 
repens, 13,48,290 

HAEMODORACEAE, 62, 245 
Hamelia, 809 

axillaris, 8, 15,40, 793, 794, 809, 866 
nodosa, 809 
patens, 794 

var. glabra, 9, 48, 793, 809, 866, 868 
Hampea, 61, 579, 581 

appendiculata 
var. appendiculata, 581, 912 
var. longicalyx, 8, 24, 44, 321, 579, 

580, 581, 886 
panamensis, 912 

Hasseltia, 621, 622, 626 
floribunda, 39, 622, 625, 626, 877 

Havetiopsis, 22, 607, 610 
flexilis, 24, 39, 607, 610, 612, 876 

Hebeclinium, 847 
macrophyllum, 28,46, 839, 847 

Heisteria, 370, 891 
concinna, 8, 45, 370, 893, 896 
costaricensis, 7,40, 370, 371, 893, 912 
longipes, 6, 7, 8, 40, 370, 893, 896 
macrophylla, 370, 912 

Heliconia, 238, 252, 253, 257, 258 
acuminata, 912 
catheta, 17, 39, 253, 912 
irrasa, 7, 39, 253,254, 255, 912 
latispatha, 9, 39, 253,254, 255 
longa, 257 
mariae, 46, 253, 255,256 
metallica, 24, 48, 253, 257 
pendula, 257, 912 
platystachya, 255, 912 
pogonantha, 24, 39, 253,256, 257 
subulata, 17, 912 
vaginalis, 47, 253, 257, 912 
villosa, 912 
wagneriana, 47, 253, 257 

Helicostylis latifolia, 344 
Heliocarpus, 573, 576 

popayanensis, 25, 38, 573,574, 576, 
879, 880 

Heliotropium, 726, 729 
indicum, 28, 39, 726, 729 

Hemidictyum, 97 
marginatum, 15, 29, 74, 97 

Hemidiodia ocimifolia, 805 
Hemitelia petiolata, 81 
Henriettea, 670 

succosa, 40, 662, 663, 668, 670, 863 
Herpetacanfhus, 785 

panamensis, 40, 783, 785 

Herrania, 593, 594 
purpurea, 41, 311, 593, 594, 596, 899 

Heterocondylus, 847 
vitalbis, 21, 38, 839, 847, 872, 875 

Heteropteris, 508 
laurifolia, 21, 39, 505, 506, 508, 874, 

877, 898 
Heterotrichum octonum, 665 
Hibiscus, 579, 581 

bifurcates, 13,41, 579, 580, 581, 
879, 881 

rosa-sinensis, 24, 46, 579, 581 
sororius, 12, 13, 46, 579, 582, 583, 879 

f. albiflorus, 583 
Hippeastrum puniceum, 246 
Hippocratea, 542, 543 

malpighiifolia, 543, 545 
volubilis, 46, 543, 544, 874 

HIPPOCRATEACEAE, 19,21,43,45,46, 62, 
315,519,542,545,873,874 

Hippomane mancinella, 687 
Hiraea, 506, 508 

croatii, 508n 
fagifolia, 912 
faginea, 48, 508, 872 
grandifolia, 44, 508, 510, 872 
hippocrateoides, 511 
obovata, 509 
quapara, 40, 508, 509, 872 
reclinata, 39, 508, 509, 872 
smilacina, 509 

Hirtella,416,417 
americana, 6, 8,41, 417, 885, 886 
americana, 417 
racemosa, 6, 39, 320, 417, 418, 885 
triandra, 6, 7, 8,47, 417, 418, 885, 887 

Hoffmannia, 810 
woodsonii, 43, 793, 810, 866, 867, 868 

Homalomena, 184, 203 
wendlandii, 15, 17, 25,42, 185, 193, 

202, 203 
Homalonema, 203 
Homolepis, 133 

aturensis, 47, 125,133 
Hufelandia pendula, 409 
HUMIRIACEAE, 7, 48, 62, 321, 487, 895 
Hura,519,531 

crepitans, 6, 7, 8, 25, 30, 43, 520, 
521,531,880 

Hybanthus, 619 
anomalus, 619 
prunifolius, 6, 319, 619, 881 

Hydrangea, 21, 22, 416 
oerstediana, 416 
peruviana, 21,40, 313, 314, 416, 875, 

876, 877 
Hydrilla, 9,13, 53, 120,121 

verticillata, 13, 24, 26,48, 117, 120, 121, 
309,391 

HYDROCHARITACEAE, 26,48, 62, 117, 118, 
120, 309,310 

Hydrocleys nymphoides, 121 
Hydrocotyle, 685, 686 

umbellata, 13, 46, 310, 316, 685, 686 
Hyeronima, 519, 521, 531 

alchorneoides, 913 
laxiflora, 8, 18, 24, 45, 520, 530, 531, 

886, 889, 890, 891, 913 
Hygrophila, 784, 787 

guianensis, 13, 38, 783, 787 
Hylaeanthe panamensis, 913 
Hylenaea, 543, 545 

praecelsa, 43, 543, 545, 874 

Hymenachne, 126,134 
amplexicaulis, 13, 47, 122,134 

Hymenaea, 443, 446, 450 
courbaril, 7, 8,41,443,446, 450, 901 

Hymenocallis, 246, 247 
littoralis, 247, 913 
pedalis, 15,47, 246, 247,248, 913 

HYMENOPHYLLACEAE, 21, 22, 24, 62, 71, 
72,73,77, 78 

Hymenophyllum, 78 
brevifrons, 78 

Hyparrhenia, 126,134 
rufa, 45, 122, 134 

Hyperbaena panamensis, 391 
Hypolytrum, 158 

nicaraguense, 158 
schraderianum, 45, 152, 158,159 

Hyptis, 737 
brevipes, 29, 48, 736, 737 
capitata, 9, 38, 736, 737, 738 
mutabilis, 9, 38, 736, 737, 738 

Ichnanthus, 125, 126, 134 
brevivaginatus, 15,48,134, 913 
nemorosus, 913 
pallens, 15, 41, 134, 135, 141 
tenuis, 15, 29,48, 134,135 

Indigofera, 473 
mucronata, 9,28,47,457,458,473 

Inga, 22,423,424,430 
cocleensis, 41, 431, 432, 905 
confusa, 437 
edulis, 433 
fagifolia, 8, 13, 30, 41, 431, 432, 433, 

904, 905 
goldmanii, 45, 431, 432, 433,434, 904 
gracilipes, 438 
hayesii, 40,431, 432, 435, 905 
laurina, 432 
leptoloba, 435 
marginata, 7, 8,45,431, 433, 904 
minutula, 49,431, 433, 434, 904 
mucuna, 7, 13, 44, 431, 432, 433, 

434,904 
multijuga, 45, 431, 433, 438, 905 
oerstediana, 433 
panamensis, 437 
pauciflora, 42, 431, 433,435,436, 

904,905 
pezizifera, 42,431, 433,435, 904, 905 
pittieri, 437 
punctata, 44,431, 435, 905 
quaternata, 43, 423,430, 435, 438, 905 
roussoviana, 435 
ruiziana, 49, 431, 435, 436, 437, 905 
sapindoides, 13,45,431, 437, 904 
spectabilis, 8, 43, 430, 431, 437, 904 
thibaudiana, 41, 431, 435, 437, 905 
umbellifera, 45,423,431,436, 438, 904 
vera, 423, 433,435 

subsp. spuria, 42, 431, 438, 904 
Ionopsis, 274, 290 

satyrioides,41,274, 290 
utricularioides, 42, 290, 291 

Ipomoea, 720, 722 
batatas, 24,38, 722 
morelli, 723 
phillomega, 19, 43, 722, 724, 897, 914 
polyanthes, 725 
quamoclit, 47, 720, 722, 723 
squamosa, 9, 38, 722, 723, 724 
tiliacea, 41, 722, 723, 913 
triloba,913 
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triloba, 722 
vestallii, 723 

Iresine, 384 
angustifolia, 38, 381, 384 
celosia, 24, 28, 38, 381, 384 

Iriartea exorrhiza, 178 
IRIDACEAE, 43, 62, 119,246,252 
Isachne, 126, 135 

polygonoides, 13, 45, 125,135 
Ischaemum, 122, 126, 135, 136 

indicum, 37,135, 136 
rugosum, 37, 122, 136 

Ischnosiphon, 269 
leucophaeus, 17, 39, 265,269 
pruinosus, 17, 43, 265, 269,270 

Iseia, 720, 723 
luxurians, 49, 720, 723, 898 

Isertia, 810 
haenkeana, 43, 793, 794, 810, 864 

Ixora, 810 
coccinea, 24,46, 792, 794, 810, 868 

Jacaranda, 764 
copaia, 18, 30, 42, 753, 755, 764, 

765, 900 
Jacaratia, 638, 639 

spinosa, 24, 48, 311, 638, 639, 899 
Jacquinia, 686 

aurantiaca, 686, 687 
macrocarpa, 24, 42, 319, 686 

Jatropha, 532 
curcas, 24, 25, 30,42, 319, 519, 532, 

881, 891 
Jussiaea 

decurrens, 679 
leptocarpa, 680 
natans, 680 
suffruticosa, 680 

var. ligustrifolia, 680 
var. octofila, 680 

Justicia, 787 
graciliflora, 8, 21,45, 783, 786, 787, 

874, 877 
pectoralis, 9, 38, 783, 787 

Koanophyllon, 847 
wetmorei, 38, 839, 847, 848, 871, 912 

Kohleria, 779 
tubiflora, 9, 44, 776, 779, 780 

Kyllingia 
brevifolia, 153 
odorata, 155 
pumila, 154 

LABIATAE, 38,48, 63,314, 736 
Lacistema, 339 

aggregatum, 39,339,340, 893, 
894, 895 

LACISTEMACEAE, 39,40, 62, 313, 317,338, 
339, 881, 882, 893, 894, 895 

Lacmellea, 700, 702, 704 
edulis, 704 
panamensis, 43, 701, 702, 704, 876 

Laetia, 621, 622, 626 
procera, 43, 621, 626, 878 
thamnia, 8, 42, 622, 626, 627, 878, 891 

Lafoensia, 642, 643 
punicifolia, 44, 642, 643, 644, 877 

LAMIACEAE, 63, 736 
Lantana, 314, 735 

camara, 9,46, 732, 735 
Lasiacis, 122, 125, 126,136 

divaricata, 131, 913 

oaxacensis, 9,41,136 
procerrima, 9, 39, 125, 136, 137 
ruscifolia, 913 
sorghoidea, 136 

var. sorghoidea, 44, 136,137, 913 
LAURACEAE, 18, 26, 40-49 passim, 62, 318, 

407, 410, 690, 883-95 passim 
Leandra, 670 

dichotoma, 15, 46, 662, 663, 670, 
672, 862 

LECYTHIDACEAE, 40,42,44,49, 63, 316, 
643, 878, 881, 885, 889 

Lecythis, 645 
Leersia, 126, 137 

hexandra, 13,47,125,137 
LEGUMINOSAE, 9, 19, 22, 26, 38-49 passim, 

62, 310, 311, 312, 320, 421, 423, 517 
See also CAESALPINIOIDEAE; 

MIMOSOIDEAE; PAPILIONOIDEAE 
Leiphaimos 

albus, 699 
simplex, 699 

Lemna 
cyclostasa, 911, 913 
valdiviana, 913 

LENTIBULARIACEAE, 47,48,63, 309, 781 
Leochilus, 275, 291 

scriptus, 38, 275,291 
Lepidagathis alopecuroides, 790 
Leptochilus 

cladorrhizans, 91 
nicotianifolius, 93 

Leptochloa, 137 
virgata, 29, 47, 124,137 

Leucaena, 438 
multicapitula, 13, 40,424, 438, 440, 

900,911 
trichodes, 439 

Licania,317,416,417,419 
hypoleuca, 41, 317, 318, 419, 884 
platypus, 8, 18,49, 417, 419, 420, 893 

LILIACEAE, 44,62, 119,242, 243, 246 
LlLIALES, 62 
Limnobium, 120, 121 

stoloniferum, 13, 24, 29,48, 118, 120, 
121,310 

Lindackeria, 621, 622, 627 
laurina, 30, 44, 622, 627, 891 

Lindernia, 751 
Crustacea, 40, 751 
diffusa, 40, 751,752 

Liparis, 275, 291 
elata, 44, 272, 273, 291 

Lithachne, 121, 126, 138 
pauciflora, 15, 25, 47, 124,138 

Lochnera rosea, 703 
Lockhartia, 273, 274, 275, 291, 292 

acuta, 41, 291, 292 
pallida, 291 
pittieri, 38, 292 

LOGANIACEAE, 19,42, 43, 47,48, 49, 63, 
693, 861, 862 

Lomariopsis, 98 
vestita, 73, 98 

Lonchocarpus, 457, 458, 473 
pentaphyllus, 8, 42, 473, 907 
velutinus, 30, 41,473, 474, 476, 907 

LORANTHACEAE, 22,39,46, 62, 312, 313, 
314, 366, 862, 871, 872, 898 

Loranthus piperoides, 369 
Lozania, 339 

pedicellata, 339 
pittieri, 40, 339, 881, 882 

Ludovia, 181 
integrifolia, 7, 25, 39, 118, 179,181,182, 

183, 184 
Ludwigia, 309, 679 

decurrens, 46, 679 
helminthorrhiza, 13, 46, 679, 680 
leptocarpa, 13, 39, 680, 681 
octovalvis, 13,40, 679, 680, 681 
torulosa, 48, 680, 682 

Luehea, 320, 573, 576 
seemannii, 6, 7, 18, 30, 38, 573, 

576, 879 
speciosa, 6, 30, 38, 573, 576, 578, 879 

Luffa cylindrica, 913 
Lycaste, 275,292 

brevispatha, 292 
powellii, 48, 274,286, 292 

Lycianthes, 22, 738, 739, 743 
maxonii, 15, 42, 743, 889 

var. appendiculata, 743 
synanthera, 40, 743, 868, 889, 890 

LYCOPODIACEAE, 21, 61, 67, 70 
LYCOPODIALES, 61 
Lycopodium, 70 

cernuum, 29, 70 
dichotomum, 68, 70 

LYCOPODOPHYTA, 61, 63,67 
Lygodium, 71, 76 

polymorphum, 76 
radiatum, 75, 76 
venustum, 19, 75,76 

LYTHRACEAE, 39,43,44, 63, 315, 641, 
869, 870, 877 

Mabea, 532 
occidentalis, 8, 25,45, 520, 521, 532, 

878,893,894 
Macfadyena, 764 

unguis-cati, 7, 21, 43, 754, 756, 757, 
764, 903 

Machaerium, 19, 457, 458, 474, 475 
arboreum, 21, 30, 44, 474, 475, 

908, 913 
darienense, 475, 913 
darlense, 913 
floribundum, 38, 474, 475, 908 
isadelphum, 477 
kegelii, 13,41, 474, 475, 476,477, 908 
marginatum, 477 
microphyllum, 44,474, 477, 908 
milleflorum, 41, 474, 477, 908 
pachyphyllum, 475 
purpurascens, 477 
riparium, 48, 474, 477, 908 
seemannii, 44,474, 479, 908 
stria turn, 475, 913 
woodworthii, 475 

Macrocnemum, 811 
glabrescens, 18, 41, 793, 794, 811, 

865, 867 
Malouetia, 700, 705 

guatemalensis, 13, 30,42, 701, 705, 
706, 876 

Malpighia, 506, 509 
glabra, 506, 913 
romeroana, 49, 505, 506, 509, 874, 877, 

911,913 
MALPIGHIACEAE, 19, 38-49 passim, 62, 

315, 505, 869-77 passim, 898 
MALVACEAE, 21, 38-47 passim, 63, 320, 

321, 573,579, 593, 879, 880, 
881,886 

MALVALES, 63 
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Mammea, 610 
americana, 24, 25, 44, 607, 610 

Mandevilla, 701, 705 
subsagittata, 28,46, 705 
villosa, 9,47, 705, 706, 872 

Manettia, 21, 811 
coccinea, 811 
reclinata, 9,38, 791, 794, 811 

Mangifera, 536, 537, 539 
indica, 24,41, 320, 537, 539, 890, 891 

Manihot, 532 
esculenta, 24, 25, 48, 61, 317, 519, 

532, 881 
Maquira, 342, 357 

costaricana, 8, 18, 24,42, 342, 343, 357, 
892,893, 894, 895 

MARANTACEAE, 21, 34, 39, 43, 47, 62. 
118,253,263,265 

MARATTIACEAE, 61, 73, 74 
MARATTIALES, 61 
Marcgravia, 22, 605 

nepenthoides, 38, 319, 604, 605, 899 
MARCGRAVIACEAE, 22, 38, 63, 318, 319, 

605, 889, 899 
Margaritaria, 519, 533 

nobilis, 24, 30, 40, 520, 521, 533, 882, 
884, 894,895 

Marica gracilis, 252 
Marila, 606, 607, 610 

laxiflora, 39, 607, 610, 871, 876 
Maripa, 720, 725 

panamensis, 42, 720, 725, 898 
Markea, 22, 738, 743 

panamensis, 743 
ulei, 22,47, 739, 742, 743, 899 

Marsdenia, 718 
crassipes, 29, 40, 715, 718, 873 

Martinella, 766 
obovata, 44, 753, 754, 756, 766, 767,903 
verrucosa, 761 

Mascagnia, 506, 511 
hippocrateoides, 40, 511, 873 
nervosa, 39,510, 511, 873, 874, 912, 913 

Masdevallia, 275, 292 
livingstoneana, 48, 274, 281, 292 

Matalea, 718 
pinquifolia, 29,44, 715, 718 
trianae, 44, 715, 719 
viridiflora, 44, 715, 717, 719 

Maxillaria, 273, 274, 275, 292, 293 
alba, 47,292,293 
camaridii, 48, 293 
crassifolia, 44, 293 
friedrichsthalii, 47, 293, 294 
neglecta, 44, 293, 294 
powellii, 44, 293, 294 
ringens, 294 
uncata, 44, 293, 294 
variabilis, 38, 293, 295 

Maxonia, 22, 98 
apiifolia, 15, 72, 98 

Maytenus, 542 
guyanensis, 542 
schippii, 25, 42, 320, 542, 895 

Mecardonia, 752 
procumbens, 29,48, 751, 752 

Melampodium, 849 
divaricatum, 9, 25, 47, 840, 849 

Melanthera, 849 
aspera, 9, 38, 840, 849 

MELASTOMATACEAE, 9, 22, 24, 39-42 
passim, 46, 47,48, 63, 313, 314, 
315, 662, 678, 861-64 passim, 870, 877 

MELIACEAE, 41, 42, 44, 45, 62, 310,497, 
500, 537, 906, 907, 908, 909 

Melochia, 593, 595 
lupulina, 9, 38, 593,595, 879 
melissifolia, 9, 38, 593, 595 

Melothria, 25, 829, 834 
guadalupensis, 834 
pendula, 9, 47, 829, 834 
trilobata, 28, 41, 829, 834 

Mendoncia, 314, 783, 784, 787 
gracilis, 19, 38, 783, 786, 787 
littoralis, 19,43, 783, 786, 788 

MENISPERMACEAE, 19,40,41,46,48, 62, 
313, 318, 319, 320, 391, 896, 897 

MENYANTHACEAE, 46, 63, 310, 389, 700 
Merremia, 720, 725 

umbellata, 9, 28, 41, 720, 725 
Mesechites, 707 

trifida, 45, 701, 706, 707, 873 
Metaxya, 81 

rostrata, 15, 73, 80, 81, 83 
Miconia, 24, 662, 663, 670 

affinis, 42, 670, 671, 863 
argentea, 6, 7, 39, 662, 670, 671, 672, 

673, 863 
beurlingii, 670 
borealis, 41, 671, 673, 863 
elata, 13, 39, 671, 673, 863 
hondurensis, 41, 671, 673, 862 
hyperprasina, 670 
impetiolaris 

var. impetiolaris, 41, 671, 674, 863 
var. panduriformis, 674 

lacera, 42, 671, 674, 675, 862 
lateriflora, 15, 40, 671, 674, 862 
lonchophylla, 42, 671, 676, 863 
microcarpa, 670 
nervosa, 8,46, 671, 675, 676, 862 
prasina, 42, 671, 675, 676, 863 
rufostellulata, 48, 671, 676, 861, 863 
serrulata, 42, 671, 677, 863 
shattuckii, 40, 671, 677, 863 

Microtea, 387 
debilis, 28, 38, 387 

Mikania, 839, 849, 851 
guaco, 29, 38, 849, 850 
hookeriana, 29, 48, 850 
leiostachya, 38, 848, 850, 872 
micrantha, 9, 48, 850 
tonduzii, 48, 850, 851, 873, 874 

Mimosa, 310,423,424, 439 
casta, 9, 38, 425, 439, 440 
pigra, 47, 425, 439, 901 
polystachya, 426 
pudica, 9, 38, 439 
wilsonii, 430 

MIMOSOIDEAE, 62, 310, 423,458, 900, 901, 
904, 905 

Momordica, 829, 834 
charantia, 9, 25, 46, 829, 834, 836 

MONIMIACEAE, 41, 42, 62, 315, 405, 869, 
874, 875 

MONOCOTYLEDONEAE, 62,63,117 
Monstera, 22, 186, 187, 203, 205, 207 

adansonii 
var. laniata, 203 

deliciosa, 207 
dilacerata, 41, 184, 186, 203,204, 

205, 913 
dubia, 45, 203,204, 205,206, 913 
pertusa, 207, 913 
pittieri, 913 

MONSTEROIDEAE, 187 

Montrichardia, 186, 187, 207 
arborescens, 13, 25, 46, 117, 185, 

206, 207 
MORACEAE, 13, 22, 39-48 passim, 62, 313, 

316,317,318,341,342,343, 
878-95 passim 

Mormodes, 272, 275, 295 
colossus, 295 
powellii, 24, 38, 273, 295 

Mosquitoxylum, 541 
jamaicense, 18, 40, 537, 540, 541, 

907, 909 
Mouriri, 314, 662, 677 

myrtilloides, 662 
subsp. parvifolia, 6, 8, 48, 663, 677, 

864, 870, 877 
parvifolia, 677 

Mucuna, 455,456, 458, 479 
bracteata, 479 
mutisiana, 19,44, 457, 458, 478, 479, 

902, 913 
rostrata, 29, 38,456, 479, 902 
urens, 479, 913 

Muntingia, 571, 572 
calabura, 46, 321, 571, 572, 879 

Musa, 252, 253, 258 
paradisiaca, 913 
sapientum, 24, 25, 48, 61, 253, 258 

MUSACEAE, 21, 34,39,46,47,48, 62, 
118,252,253,265 

Myrcia, 655, 658 
fallax, 659 
fosteri, 40, 658, 869 
gatunensis, 40, 658, 659, 870 
splendens, 659 

Myriocarpa, 317, 362, 363 
yzabalensis, 15, 24, 38, 317, 362, 

363, 879 
MYRISTICACEAE, 45, 62, 313,318, 403, 

883, 885, 892 
Myrosma panamensis, 913 
Myroxylon, 480 

balsamum, 458 
var. pereirae, 8, 43, 457, 480, 908 

MYRSINACEAE, 40, 41, 42, 46, 63, 319, 
320, 687, 878, 880, 881, 883, 891 

MYRTACEAE, 38, 39, 40, 42,46, 47, 48, 49, 
63,314,654,869,870,871,877 

MYRTALES, 63 

Nautilocalyx, 776, 781 
panamensis, 15, 40, 776, 781 

Nectandra, 407, 408, 409, 411 
cissiflora, 8, 18,48, 408, 409, 887 
glabrescens, 410, 913 
globosa, 45, 408, 409, 410, 883, 913 
latifolia, 410 
purpurascens, 6, 7, 13, 45, 408, 409, 

410, 412, 890, 892, 894, 913 
savannarum, 48, 408,409, 410, 890 

Neea, 384,385 
amplifolia, 24,47, 384, 385, 386, 868, 

875,882,889,913 
laetevirens, 385, 913 
pittieri, 385 
psychotrioides, 385, 913 

Nelsonia, 784, 788 
brunellodes, 38, 783, 788, 789 

Neomarica, 252 
gracilis, 17,43, 119,252 

Nephelea, 81 
cuspidata, 15,81,55,911 

Nephrodium terminans, 111 



INDEX  OF  BOTANICAL  NAMES 937 
Nephrolepis, 73, 98 

biserrata, 12, 13, 98 
cordifolia, 99 
pendula, 14, 15,25,98,99 

Neurolaena, 851 
lobata, 39, 839, 851 

Nothopanax guilfoylei, 685 
Notylia, 275, 295 

albida, 48, 295 
barkeri, 38, 295, 296 
panamensis, 295 
pentachne, 38, 295, 296 

NYCTAGINACEAE, 19,41,42,47, 62, 313, 
314, 315, 384, 868, 872, 875, 876, 
882, 889 

Nymphaea, 389, 390 
alba, 390 
ampla, 13,49, 389,390, 392 
blanda, 40, 389. 390 
citrina, 389 

NYMPHAEACEAE, 40,49, 62, 310, 389 
Nymphoides, 700 

humboldtianum, 700 
indica, 13, 46, 310, 698, 700 

OCHNACEAE, 44, 63, 320, 321, 603, 
877, 878 

Ochroma, 584, 585, 589 
lagopus, 589 
limonensis, 589 
pyramidale, 6, 9, 13, 18, 30, 45, 584, 

585, 588, 589, 882, 886 
Ocotea, 24, 407, 408, 409, 411 

caudata, 411, 413 
cernua, 13,42,408,411, 892, 895 
oblonga, 8, 18,49, 408, 411, 413, 

884, 885 
pyramidata, 7, 8,49, 408,411, 413, 883, 

885, 893 
skutchii, 8,41, 408,409, 411,412, 413, 

883, 890 
williamsii, 413, 414 

Odontadenia, 701, 707 
grandiflora, 707 
hoffmannseggiana, 707 
macrantha, 43, 700, 701, 707, 708, 

709, 873 
puncticulosa, 42, 707, 709, 710, 

871, 873 
Odontocarya, 24, 391, 394 

paupera, 394 
tamoides 

var. canescens, 40, 391, 394, 897 
truncata,41,391,394, 897 

Oenocarpus, 162,175 
panamanus, 6, 8, 25, 45, 162, 163, 

174, 175 
OLACACEAE, 40, 45, 62, 319, 320, 370, 891, 

893,896 
Oldenlandia, 794, 811 

corymbosa, 47, 792, 794, 811 
Oleiocarpon panamense, 470 
Olmedia, 342,359 

aspera, 24, 46, 342, 343,358, 359, 878, 
881, 884, 887, 888 

Olyra, 121, 126,138 
cordifolia, 138 
latifolia,25,41, 124,138 

Omphalea, 317, 521,533 
diandra, 25, 30, 42, 520, 521, 533, 

534, 897 
ONAGRACEAE, 39,40,46,48, 63, 309, 

316,679 

Oncidium, 272, 274, 275, 296 
ampliatum, 38, 296 
pusillum, 301 
stipitatum, 38, 274, 296, 297,299 

Oncoba laurina, 627 
Operculina, 725 

codonantha, 48, 720, 725 
OPHIOGLOSSACEAE, 62, 71, 74 
OPHIOGLOSSALES, 62 
Ophioglossum, 76 

reticulatum, 29, 71, 76 
Ophiomeris panamensis, 272 
Oplismenus, 123, 126, 138 

burmanni, 9, 15, 37,138 
hirtellus, 15,47, 138,139 

OPUNTIALES, 63 

ORCHIDACEAE, 21,22, 24,26, 38-48 
passim, 52, 62, 118, 119, 272, 275 

ORCHIDAI.ES, 62 
Oreopanax, 22, 682, 685 

capitatus, 26, 45, 682, 685, 891, 892 
Ormosia, 457, 458, 480 

coccinea 
var. subsimplex, 30, 40,478, 480, 

906, 908 
macrocalyx, 8, 49,480, 481, 906 
panamensis, 42, 457, 480, 481, 907 

Omithidium anceps, 294 
Ornithocephalus, 274, 275, 297 

bicornis, 38, 297 
powellii, 46, 297 

Orthoclada, 126,139 
laxa, 15,37, 124, 125,139,140 

Oryctanthus, 366, 367, 862 
alveolatus, 46, 366, 367, 862, 872 
cordifolius, 46, 366, 367, 862, 872 
occidentalis, 46, 366, 367, 368, 871 
spicatus, 367 

Oryza, 126,139 
latifolia, 29, 45, 123, 139 

Ossaea, 678 
disparilis, 674 

var. adenophora, 674 
diversifolia, 678 
micrantha, 913 
quinquenervia, 46, 662, 663, 678, 862 

Ouratea, 603, 605 
lucens, 6, 44, 320, 603, 605, 878, 913 
nitida, 605, 913 
wrightii, 605 

OXALIDACEAE, 38, 62, 311, 485 

Pachira, 311,584, 585,589 
aquatica, 13, 18, 28, 41, 585, 589, 

590, 899 
Pachyptera, 766 

foveolata, 766 
kerere, 45, 754, 755, 756, 757, 766, 

767, 902, 903 
Palicourea, 794, 812 

guianensis, 40, 792, 812, 813, 864 
PALMAE, 21, 39-49 passim, 62, 118, 

162, 178 
PALMALES, 62 
Palmorchis, 297 

powellii, 17, 39, 272, 297 
trilobulata, 298 

Pancratium littorale, 913 
PANDANALES, 62 
Panicum, 24, 136,139 

barbinode, 130 
fasciculatum, 9, 47, 125, 126, 139, 141 
geminatum, 143 

grande, 13,41, 125, 126, 140, 141 
laxum, 126 
maximum, 9, 47, 125,141 
megiston, 141 
mertensii, 13, 39, 125, 126,141 
milleflorum, 13, 39, 124, 126, 139,142 
pilosum, 9, 15, 47, 124, 139, 142 
polygonatum, 13, 15, 39, 125, 126, 

139,142 
pulchellum, 15, 47, 124, 126, 139, 142 
purpurascens, 130 
trichanthum, 13, 47, 125, 126, 141,142 
trichoides, 45, 126, 141, 143 
zizanoides, 126 

PAPILIONOIDEAE, 62, 310,319,423,455, 
887, 889, 901-9 passim 

Paragonia, 768 
pyramidata, 47, 754, 755, 756, 757, 

768, 903 
Parathesis, 689 

microcalyx, 40, 687, 688, 689, 883, 891 
PARIETAI.ES, 63 
PARKERIACEAE, 62, 72, 80 
Paspalidium, 143 

geminatum, 15, 45, 124, 126, 139,143 
Paspalum, 124,143 

conjugatum, 9, 48, 123, 126, 143 
decumbens, 15, 47, 122, 143,144 
microstachyum, 41, 143, 144 
notatum, 39, 123, 143,144 
paniculatum, 47, 143,144,146 
plicatulum, 39, 143, 144 
repens, 29, 47, 124, 126, 143, 145 
saccharoides, 39, 124, 126, 143, 145 
virgatum, 9, 47, 126, 143,145 

Passiflora, 632 
ambigua, 42, 632 
auriculata, 45, 632, 633 
biflora, 46, 632, 633 
coriacea, 42, 317, 631, 632, 633 
foetida, 632 

var. isthmia, 46, 632, 633, 634, 635 
hispida, 633 
menispermifolia, 29,46, 632, 635 
misera, 635, 636 
nitida, 19,42, 632, 634, 635 
punctata, 13, 46, 632, 635 
seemannii, 29, 44, 632, 636, 637 
vitifolia, 49, 632, 636, 897 
williamsii, 19, 29, 42, 632, 636 

PASSIFLORACEAE, 9, 19, 42-49 passim, 63, 
317,319,631,897 

Paullinia, 26, 311, 547, 548, 552, 553, 557 
alata, 913 
baileyi, 42, 552, 905 
bracteosa, 39, 552, 553, 554, 906, 913 
clavigera, 555 
costaricensis, 555 
flbrigera, 44, 552, 553, 554, 905 
fimbriata, 557 
fuscescens 

var. glabrata, 38, 547, 552, 553, 900 
glomerulosa, 44, 547, 552,554, 555, 900 
pinnata, 44, 552, 553, 555, 556, 906 
protracta, 561 
pterocarpa, 49, 548, 552, 555, 906 
rugosa, 40, 548, 552,556, 557, 906 
turbacensis, 44, 548, 552,556, 557, 901 
wetmorei, 557 

Pavonia, 583 
dasypetala, 15, 29, 38, 579, 583, 879 
paniculata, 28, 38, 579, 583, 879, 880 
rosea, 39, 579, 583 
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Peltogyne, 450 
purpurea, 8, 30, 44, 443,450, 901 

Peltophorum sp., 913 
Pentagonia, 812 

macrophylla, 43, 793, 794, 812, 866 
pubescens, 812 

Peperomia, 24, 313, 321, 322, 325, 327 
baileyae, 325 
caudulilimba 

var. cylindribacca, 325 
var. longependula, 325 

chrysleri, 325 
ciliolibractea, 43,322, 323 
conjungens, 323 
cordulata, 15, 41, 322, 324 
cordulilimba, 325 
ebingeri, 42, 322, 327 
gatunensis, 325 
glabella, 42,323, 325 

var. nervulosa, 323 
killipi, 17,41,323,524 
lignescens, 323 
macrostachya, 7, 39, 321, 323,324, 325 
mameiana, 40, 322, 325,326 
obscurifolia, 39, 323, 325,326 
obtusifolia, 17,41, 323, 325,326 
portobellensis, 325 
pseudo-dependens, 323 
rotundifolia, 48, 322, 323, 327 
viridispica, 913 

Perebea, 343,359 
xanthochyma, 24, 45, 343, 359, 882, 884 

Peristeria, 275, 298 
elata, 44, 272,298 

Persea, 414 
americana, 24, 41, 407, 408, 414, 883 

Petastoma 
breviflorum, 760 
patelliferum, 760 

Petiveria, 387, 388 
alliacea, 15,47,317,387,388 

Petrea, 735 
aspera, 46, 732, 733, 734, 735, 873, 874, 

876, 913 
volubilis, 735, 913 

Phaeosphaerion, 238, 240 
persicariifolium, 7, 15, 41, 239, 240 

Pharmacosyce, 350 
Pharus, 25, 125, 126,145 

glaber, 913 
latifolius, 17, 45,145,146 
parvifolius, 7, 17,45, 145,147, 913 

Phaseolus, 456, 458, 481 
peduncularis, 47, 458,481 
trichocarpus, 13, 47, 456, 481, 482, 

485, 914 
vulgans, 913 

Philodendron, 22, 24, 25, 184, 185, 186, 
187,207,212,218,221 

augustinum, 215 
dementis, 211 
coerulescens, 212 
erlansonii, 211 
fragrantissimum, 7, 39, 208,209, 214 
grandipes, 15, 39, 185, 208,210, 211 
guttiferum, 42, 186, 207, 208,210, 

211,212 
harlowii, 218 
hederaceum, 43, 207, 211,213 
inaequilaterum, 42, 207, 208, 211, 

212, 221 
inconcinnum, 39, 207, 208, 212, 913 
jacquinii, 211 

karstenianum, 214 
nervosum, 42, 207, 208,213, 214 
oxycardium, 218 
panamense, 42, 207, 208, 211,213, 214 
polytomum, 215 
pterorum, 39, 208, 214 
radiatum, 22, 39, 184, 186, 207, 

208, 215 
rigidifo Hum, 211 
sagittifolium, 43, 207, 208, 211,214, 215 
scandens, 46, 207, 212, 218,220 

subsp. scandens 
f. scandens, 218 

tripartitum, 39, 185, 207, 218, 224 
wendlandii, 214, 913 

Phoebe, 407, 414 
cinnamomifolia, 415 
costaricana, 415 
elongata, 415 
mexicana, 24, 40,408,412, 414, 883, 

884, 892 
Phoradendron, 25, 366, 367 

piperoides, 39, 366, 367,368, 871 
quadrangule, 46, 366, 369, 371, 871 
seibertii, 369 
venezuehnse, 369 

Phragmites, 126, 147 
australis, 13,41, 123,147 
communis, 147 

Phryganocydia, 768 
corymbosa, 47, 755, 756, 757, 768, 

770, 904 
Phthirusa, 369 

pyrifolia, 46,366,369, 871 
Phyllanthus, 25, 310, 519, 520, 533 

acuminatus, 43, 520, 533, 535, 885, 
895, 900 

amarus, 38, 535 
conami, 533 
niruri 

var. amarus, 535 
nobilis, 533 
urinaria, 9, 46, 520, 535 

Phyllodes inocephalum, 265 
Physalis, 738, 739, 744 

angulata, 46, 744 
pubescens, 46, 744 

Phytolacca, 387, 388 
rivinoides, 29, 46, 387, 388 

PHYTOLACCACEAE, 9,38,46,47,62, 317, 
318,387 

Picramnia, 311,494 
latifolia, 8, 24,41, 494, 908 

Pilea,312,362,363 
microphylla, 25, 46, 363 
serpyllacea, 913 

Piper, 22, 313, 317, 321, 322, 327, 333, 
334,342, 882 

acutissimum, 329 
aequale, 42, 327, 328, 329,330, 333, 

336, 913 
arboreum, 42,328,329 
arieianum, 15, 41, 328, 329 
aristolochiifolium, 19, 21,48, 327, 329 
augustum 

var. cocleanum, 913 
auritum, 9,47,321,328,330,331 
breve, 913 
carrilloanum, 45, 328, 331,332, 334 
colonense, 333 
cordulatum, 45, 328, 329, 331 
culebranum, 15, 39,329,331,332, 

333, 334 

darienense, 15, 42, 327, 328, 329, 
333,336 

diazanum, 333 
dilatatum, 9,47, 328, 329,333, 

334, 913 
frostii, 329, 913 
grande, 42, 328, 329, 331,333, 913 
hispidum, 42, 321, 328, 333,334, 

335, 913 
var. trachyderma, 334 

imperiale, 15, 45, 328, 334 
laxispicum, 333 
leptocladum, 333 
lucigaudens, 913 
marginarum, 43, 327, 334, 335, 338 
paulownifolium, 331 
peltatum, 338 
peracuminatum, 28,48, 328, 336 
perlasense, 42, 327, 328, 329, 333, 336 
polyneurum, 913 
pseudo-cativalense, 333, 913 
pseudo-fuligineum, 913 
pseudo-garagaranum, 15,48, 328, 329, 

336, 338 
pseudo-variabile, 333 
pubistipulum, 15, 42, 328,336,337 

var. estylosum, 336 
reticulatum, 42, 327, 336,337 
san-joseanum, 334 
smilacifolium, 336, 338 
subnudispicum, 329 
villiramulum, 44, 328, 338 
viridicaule, 15, 48, 328, 336, 338 

PIPERACEAE, 21, 22, 24, 39-48 passim, 62, 
313,317,318,321,322,882 

PIPERALES, 62 
Pisonia, 19, 385 

aculeata, 21, 24, 30, 41, 384, 385, 386, 
868, 872 

Pistia, 186, 187, 218 
stratiotes, 13, 25, 48, 117, 184, 218 

Pitcaimia, 227, 234 
heterophylla, 29, 37, 227, 234 

Pithecellobium, 424, 441 
barbourianum, 29,40, 424,440, 

441,900 
dinizii,41,424,441,900 
hymeneaefolium, 13, 47, 424, 440, 

441, 900 
macradenium, 8, 13, 30, 41, 424,441, 

442,444, 900 
panamense, 441 
rufescens, 13,42,423, 424,441, 442, 

445, 905 
umbriflorum, 441 

Pithecoctenium, 769 
crucigerum, 44, 753, 755, 757, 769, 

770,902 
echinatum, 769 

Pittoniotis trichantha, 797 
Pityrogramma, 99 

calomelanos, 72,99,100 
Platymiscium, 423, 482 

pinnatum, 6, 30, 43, 310, 457, 458, 
482, 906, 912 

polystachyum, 482 
Platypodium, 482 

elegans, 6, 8, 30,43,457, 458, 480, 
482,909 

maxonianum, 482 
Pleiostachya pruinosa, 269 
Pleonotoma, 769 

variabilis, 43, 753, 756, 769, 900 
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Pleurothallis, 273, 275, 281, 298, 305 
acrisepala, 298 
brighamii, 46, 298, 305 
grobyi, 46, 298, 305 
marginata, 298 
trachychlamys, 48, 298, 300 
verecunda, 48, 298,299, 300 

Pluchea, 851 
odorata, 26, 29, 48, 839, 851 
purpurascens, 851 

Poa, 135 
POACEAE, 62, 121 
Pogonia 

cubensis, 307 
mexicana, 307 

Pogonopus, 812 
speciosus, 45, 792, 793, 794,812, 866, 

867, 868 
Poinsettia, 318, 521, 535 

heterophylla, 25, 40, 520, 535 
Polybotrya, 22, 99 

caudata, 99, 913 
ciliatum, 913 
osmundacea, 913 
tectum, 913 
villosula, 15, 72,98,99,100,913 

Polygala, 517 
paniculata, 40, 517,518 

POLYGALACEAE, 19,26,38,40,45, 62, 
320, 517, 887, 897, 898 

POLYGONACEAE, 18,38,40,45,46, 62, 
317, 375, 882, 884, 885, 890-98 passim 

POLYGONALES, 62 
Polygonum, 375, 379 

acuminatum, 29,46, 317, 379 
hydropiperoides, 29,46, 379, 380 
punctatum, 13,46, 379, 380 

POLYPODIACEAE, 9, 15,17,21, 22,24,26, 
62, 71,80,84 

Polypodium, 22, 24, 71, 72, 89,101 
brasiliense, 103 
ciliatum, 101 
costaricense, 101 
costatum, 26,101,104 
crassifolium, 14, 15, 99, 101,102,104 
hygrometricum, 101,102 
lycopodioides, 101,102 
maritimum, 101,102 
occultum, 101,102 
pectinatum, 101,102,105 
percussum, 101,103,104 
phyllitidis, 15,23, 99, 101, 103,105 
polypodioides, 101,103 
tectum, 101 
triseriale, 73, 101,103 
truncatulum, 102 

Polyscias, 685 
guilfoylei, 24, 48, 311, 682, 685 

var. laciniata, 685 
Polystachya, 273, 300 

cerea, 300 
foliosa, 44,300 
masayensis, 38, 300 
minor, 300 

Polytrias, 126,147 
amaura,41, 122, 136,147 
praemorsa, 147 

Pontederia, 241, 242 
cordata, 242 
rotundifolia, 13, 46, 117, 118, 241, 242 

PONTEDERIACEAE, 39,46,48,62, 117, 
118,241,310 

Porophyllum ruderale, 911,913 

Portulaca, 389 
oleracea, 29, 46, 313, 388,389 

PORTULACACEAE, 46, 62,313,316,388 
Posadaea, 835 

sphaerocarpa, 25, 28, 48, 829, 835 
Posoqueria, 814 

latifolia, 47, 792, 793, 794, 813, 814, 868 
Pothomorphe, 313, 321, 338 

peltata, 15, 46, 322, 338 
Poulsenia, 342, 360 

armata, 6, 7, 8, 18, 25, 30,48, 342, 343, 
360, 361, 888 

Pourouma, 342,360 
guianensis, 18, 24,41, 317, 343, 360, 

361, 881 
Pouteria, 690, 691 

fossicola, 8,48,690, 691, 882 
mammosum, 691 
sapota, 7,43, 690, 691, 882 
stipitata, 24,40, 690, 692,882,890, 

892, 894 
unilocularis, 40, 690, 692, 695, 892, 893 

Pouzolzia, 365 
obliqua, 21, 25, 40, 342, 363, 364, 365, 

887, 897, 913 
occidentalis, 913 

Prestonia, 700, 701, 709, 716 
acutifolia, 29,45,709, 873,913 
exserta, 913 
ipomiifolia, 44, 701, 709, 711, 872 
obovata, 43, 709, 711, 873 
portobellensis, 43, 701, 709, 711, 

712, 873 
PRIMULALES, 63 
Prionostemma, 542, 545 

aspera, 21, 43, 543, 545, 546, 873 
Prioria, 310, 442, 451 

copaifera, 6, 7, 8, 13, 45, 443, 446, 451, 
452, 906 

PROTEACEAE, 49, 62, 318,365,878, 880, 
891, 892 

PROTEALES, 62 
Protium, 497 

asperum, 500 
costaricense, 7, 8, 24, 45,495, 497, 907 
neglectum 

var. panamense, 499 
var. sessiliflorum, 499 

panamense, 6, 7, 8, 18, 24, 45, 495, 498, 
499, 907 

salvozae, 497 
sessiliflorum, 499 
tenuifolium 

subsp. sessiliflorum, 7, 8, 24,42, 495, 
499, 907 

Pseudobombax, 584, 585, 591 
septenatum, 6, 8, 30, 38, 584, 585, 

590,591, 899 
Pseudoelephantopus, 840, 851 

spicatus,41, 839, 840,851 
Pseudolmedia, 342, 360 

spuria, 24, 39, 343,360, 888 
Psidium, 654, 655, 659,661 

anglohondurense, 8, 30,40, 655, 659, 
870, 871 

friedrichsthalianum, 46, 659, 660, 661, 
870, 871 

guajava, 24, 42, 655, 659, 661, 870 
Psiguria, 24, 829, 835 

bignoniacea, 19,46, 835, 836, 902 
warscewiczii, 19,47, 818, 835, 836 

Psychotria, 22, 34, 792, 794, 814, 821, 822 
acuminata, 40, 814, 815, 817, 864, 865 

brachiata, 47, 815, 816, 864 
brachybotrya, 40, 815, 816, 864 
caerulea, 816 
calophylla, 815, 913 
capitata, 47, 793, 794, 815, 817, 

818, 864 
carthagenensis, 7, 15, 43, 815, 817, 818, 

864, 866, 868 
chagrensis, 47, 815, 818, 866 
cuspidata, 816 
deflexa, 40, 792, 815, 818, 820, 864 
dispera, 822 
emetica, 43,814, 819, 820, 865,866, 867 
furcata, 43, 815, 816, 819, 865 
granadensis, 8,43, 815, 819, 823, 864 
grandis, 47, 792, 815, 821, 867 
hebeclada, 823 
horizontalis, 43, 815, 821, 866, 867, 868 
involucrata, 816, 819 
limonensis, 42, 815, 820, 821, 866 
marginata, 45, 815, 821, 822, 867 
micrantha, 40, 815, 822, 824, 864, 866 
officinalis, 816 
patens, 818 
pittieri,43,815,822, 864 
poeppigiana, 801 
psychotriifolia, 15,45, 814, 815, 823, 

824, 864 
pubescens, 40, 793, 814, 815, 823, 865 
racemosa, 15, 40, 815, 823, 824, 864, 865 
rufescens, 822 
uliginosa, 29,43, 814, 825, 866 

Psygmorchis, 301 
pusilla, 47, 274, 301 

Pteris, 73,103, 106 
altissima, 15,103, 106 
grandifolia, 15, 73,106 
kunzeana, 103 
propinqua, 106,107 
pungens, 29,106 

Pterocarpus, 457, 458, 483 
hayesii, 483 
officinalis, 6, 18, 30,40, 483, 485, 909 
rohrii, 6,8, 18,40,483,908 

PTEROPHYTA, 61, 63,71 

Quararibea, 316, 584, 585, 591 
asterolepis, 6, 7, 8, 18, 30, 40, 584, 585, 

591, 592, 883, 890 
pterocalyx, 13, 40, 585, 591, 592, 883 

Quassia, 494 
amara, 6, 8, 41, 311, 494, 901, 905 

Quisqualis indica, 806 

RAFFLESIACEAE, 21, 40, 62, 312, 374 
RANALES, 62 
Randia, 24, 794, 825 

armata, 6, 8, 30,43, 793, 794, 825, 
866, 914 

formosa, 40, 792, 794, 825, 826, 865 
lisiantha, 914 

Renealmia, 258, 262, 263 
alpinia, 17, 39, 258, 262, 263,264, 914 
aromatica, 914 
cernua, 17, 39, 258, 263,264 
exaltata, 262 
mexicana, 263 
occidentalis, 263, 914 

Rhabdadenia, 711 
biflora, 13,46,701,711,873 

RHAMNACEAE, 19,38,40,44,62, 314,315, 
316, 319,565, 875, 876, 897 

RHAMNALES, 62 
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Rheedia, 607, 610 
acuminata, 7, 8, 25,41, 607, 610, 611, 

875, 876 
edulis, 25, 41, 607, 611, 612, 875, 876 
madruno, 610 

Rhipidocladum, 126, 147 
racemiflorum, 17, 39, 122, 131,147 

Rhipsalis, 641 
cassytha, 40, 640, 641 

Rhizophora, 648 
RHIZOPHORACEAE, 46, 63, 315, 647, 

868,877 
Rhodospatha, 22, 184, 186, 187, 219, 221 

costaricensis, 221 
forgetii, 219, 221 
moritziana, 15, 39, 185, 186, 219,220 
nervosa, 221 
roseospadix, 221 
wendlandii, 39, 186, 212, 219, 221,222 

RHOEADALES, 62 
Rhynchosia, 484 

phaseoloides, 484 
pyramidalis, 38,455,458,484, 902 

Rhynchospora, 13, 26, 158 
cephalotes, 45, 151,158,759 
corymbosa, 13, 39, 152, 153,158 
micrantha, 29, 39, 152,158 
nervosa, 45, 151, 152, 158,160, 912 

Rinorea,315,619, 621 
squamata, 48, 619, 621, 875 
sylvatica, 6, 39, 619, 620, 621, 869, 875 

Rivea campanulata, 914 
Rivina, 387,388 

humilis, 28,47, 387, 388 
Rolandra, 838, 852 

fruticosa, 9, 39, 838, 840, 852, 853 
Rolfea powellii, 297 
ROSALES, 62 
Rottboellia, 148 

exaltata, 47, 122,148 
Roupala, 365 

darienensis, 365 
montana, 49, 318, 365, 878, 880, 

891, 892 
Rourea,421,422 

adenophora, 422 
glabra,45,421,422, 908 

RUBIACEAE, 9, 18, 19, 21, 22, 38-49 passim, 
63, 313, 791, 864-71 passim 

RUBIALES, 63 
Rudgea cornifolia, 914 
Ruellia, 784, 788 

metallica, 15, 38, 783, 788 
RUTACEAE, 39, 40,41, 44, 48, 62, 311, 

321,488,489,494,906,908 

Sabicea, 21, 794, 827 
villosa, 794 

var. adpressa, 19, 48, 791, 827, 865 
var. villosa, 827 

Saccharum, 123, 126,148 
officinarum, 24, 48,148 
spontaneum, 29, 39,148 

Sacciolepis, 148 
myuros, 149 
striata, 26, 47, 122,148 

Saccoloma, 106 
elegans, 15, 73, 81,106,107 

Sagittaria, 13,120 
lancifolia, 13, 25, 39, 117, 118,120, 310 

Salacia praecelsa, 545 
Saldanhaea seemanniana, 775 

Salvia, 736, 738 
occidentalis, 9, 38, 736, 738 

Salvinia, 112 
auriculata, 112,914 
radula, 13, 71,112, 914 

SALVINIACEAE, 62, 71,112 
SALVINIALES, 62 
SANTALES, 62 
SAPINDACEAE, 18, 19, 38-44 passim, 49, 62, 

311,312,547,899,900,901, 
905-9 passim 

SAPINDALES, 62 
Sapium, 25, 520, 521, 536 

aucuparium, 8,48, 536, 877 
caudatum, 18, 30,40, 354,534, 

536,877 
jamaicense, 536 

SAPOTACEAE, 40-48 passim, 63, 319, 690, 
882, 883, 884, 885, 890-96 passim 

Sarcostemma, 719 
clausum, 13,14, 15, 46, 715, 716, 719 

Saurauia, 597, 598, 601 
laevigata, 29, 40, 319, 598, 601, 878 
zetekiana, 601 

SAXIFRAGACEAE, 21,22,40,62,313,314, 
416, 875, 876, 877 

Scaphyglottis, 273, 301 
behrii, 301 
cuneata, 303 
graminifolia, 38,301, 303 
longicaulis, 46, 301, 302 
prolifera, 48, 301, 303 
unguiculata, 301 

Scheelea, 162,177, 178 
rostrata, 177 
zonensis, 6, 7, 25,43, 78, 89, 99, 102, 

162, 163, 173,776,177 
Schistocarpha, 852 

oppositifolia, 26, 29,47, 839, 852 
Schizachyrium, 126,149 

brevifolium, 45, 123,149 
microstachyum, 41, 124, 127,149 

Schizaea, 76 
elegans, 72, 76 

SCHIZAEACEAE, 21, 62, 71, 72,76 
Schizolobium, 451 

parahybum, 8, 18, 30, 41, 443,446, 
451, 900 

Schomburgkia sp., 914 
Schultesia, 697 

lisianthoides, 38, 697 
Schwackaea, 678 

cupheoides, 41, 662, 678, 681 
Scirpus, 152,160 

cubensis, 13, 29,47, 152,160 
SCITAMINALES, 62 
Scleria, 25, 152,160 

bracteata, 21, 914 
eggersiana, 47,160 
macrophylla, 37, 160,161 
melaleuca, 161 
mitis, 13,39, 160,161 
paludosa, 161 
pterota, 17, 45, 160, 161 

var. melaleuca, 161 
secans,45, 151, 160,161,914 

Scobinaria japurensis, 761 
verrucosa, 761 

Scoparia, 751, 752 
dulcis,47,315,751,752 

SCROPHULARIACEAE, 39, 40, 47, 48, 63, 310, 
314, 315, 738, 750 

Securidaca, 517 
coriacea, 914 
diversifolia, 19, 21, 517, 518, 519, 887, 

897, 898 
tenuifolia, 21, 26, 29,45, 517, 519, 

898, 914 
Selaginella, 67 

arthritica, 15, 67, 69 
conduplicata, 67, 69 
exaltata, 7, 15, 67, 69 
fendleri, 69 
flagellata, 15,69 
haematodes, 15, 17, 67, 68, 69 
horizontalis, 15, 69 
mollis, 15, 68, 69, 70 
schrammii, 70 
sylvatica, 69 

SELAGINELLACEAE, 61, 67 
SELAGINELLALES, 61 
Serjania, 26, 311, 547, 548, 552, 557, 561 

atrolineata, 38, 558, 900 
circumvallata, 38, 548, 557, 558, 901 
cornigera, 38,558,559,560, 899 
decapleuria, 38, 547, 558, 559, 899 
deltoidea, 562 
mexicana, 9, 38, 547, 557, 558, 559, 

560, 561, 899,900 
nesites, 559 
paucidentata, 41, 558,560, 561, 899 
pluvialiflorens, 40, 547, 558, 561, 900 
rhombea, 44, 558, 561, 900 
trachygona, 38, 547, 557, 562, 563, 900 

Setaria, 122, 123,149 
geniculata, 47,149 
paniculifera, 9, 39, 125, 149,150 
vulpiseta, 9, 39, 122, 149,150 

Sicydium, 829, 837 
coriaceum, 19, 25, 48, 829, 836, 837, 914 
tamnifolium, 837, 914 

Sida, 584 
acuta, 9, 15, 44, 579,582, 584 
rhombifolia, 9,46, 579, 584 

Sievekingia, 275, 303 
suavis, 48,274,303 

Simarouba, 311,494, 495 
amara, 494 

var. typica, 6, 8, 25, 41, 494, 495, 496, 
909, 914 

glauca, 914 
SIMAROUBACEAE, 41, 62, 311, 494, 901, 

905, 908, 909 
Siparuna, 405 

guianensis, 25, 29,42, 405, 869, 875 
pauciflora, 25, 41, 405, 406, 407, 874 

Sloanea, 318, 571, 572 
microcephala, 572 
terniflora, 8, 18, 30, 38, 571, 572, 885 
zuliinsis, 18,40, 571, 572, 881 

SMILACACEAE, 19,46,48, 62, 118, 242, 
243,249, 896, 897 

Smilax, 19, 25, 243 
domingensis, 243 
lanceolata, 19, 48, 243, 245, 896, 897 
mollis, 19, 46, 243,244 
panamensis, 19,46, 243, 245 
spinosa, 19, 46, 243, 245 
spissa, 19, 46, 243,244, 245 

Sobralia, 273, 275, 303 
decora, 304 
fragrans, 44, 303 
panamensis, 15, 38, 303 
rolfeana, 48, 303,304 
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suaveolens, 14, 15, 44, 99,302, 
303,304 

Socratea, 162, 177, 178 
durissima, 8, 18, 25,43, 162, 163, 

176, 177 
exorrhiza, 178 

SOLANACEAE, 9, 19, 22, 24,40-49 passim, 
63, 314,318, 319, 738, 751, 868, 869, 
881-99 passim 

SOLANALES, 63 
Solanum, 24, 738, 739, 744 

allophyllum, 741 
amazonicum, 738 
americanum, 914 
antillarum, 48, 744, 745, 868, 890 
arboreum, 45, 745, 746, 868, 889, 891 
argenteum, 8, 45, 745, 883 
asperum, 18,40, 745, 747, 886, 914 
bicolor, 914 
donnell-smithii, 748 
erianthum, 914 
hayesii, 46, 739, 745, 746, 747, 869, 882, 

883, 886 
isthmicum, 748 
jamaicense, 9, 18,40, 745, 746, 747, 

869, 882 
kenoyeri, 745 
lanciifolium, 19,42, 739, 745,748, 

869, 897 
lepidotum, 745 
nigrum, 914 
ochraceo-ferrugineum, 18, 29,47, 745, 

748, 882, 886 
parcebarbatum, 744 
rugosum, 18, 29, 47, 745, 748, 886, 914 
salviifolium, 745 
scabrum, 748 
subinerme, 9, 18, 46, 738, 745, 750, 869, 

882, 886 
tridynamum, 738 
umbellatum, 18,45, 745, 747, 749, 750, 

886, 914 
Sorocea, 362 

affinis, 6, 8, 25,43, 342, 343,362, 878, 
893,894 

Souroubea, 22, 605, 606 
guianensis, 606 
sympetala, 21, 38, 318, 604, 605, 606, 

889, 899 
Spachea, 315, 506, 511 

elegans, 512 
herbert-smithii, 512 
membranacea, 8, 30,40, 505, 506, 511, 

870, 875, 877 
Spananthe, 685, 686 

paniculata, 29,47, 685, 686 
Spathiphyllum, 184, 185, 186, 187, 221 

blandum, 221 
floribundum, 223 
friedrichsthalii, 13,47, 221,222 
patinii, 223, 914 
phryniifolium, 15, 42, 221,222, 914 
zetekianum, 221 

Spathodea, 771 
campanulas, 24, 46, 753, 756, 771 

Spermacoce, 794, 805, 827 
tenuior, 29, 47, 791, 827 

SPERMACOCEAE, 794,805 
Spigelia, 694 

anthelmia, 15, 47, 693, 694 
humboldtiana, 15, 47, 693, 694 

tispica, 694 

Spilanthes, 852 
alba, 9,48, 840, 852 
ocymifolia 

f. radiifera, 852 
Spiracantha, 853 

cornifolia, 9, 39, 838, 840, 853, 854 
Spiranthes, 275, 304 

lanceolata, 49,272,304, 914 
orchiodes, 304 

Spondias, 536, 537, 541 
mombin, 6, 7, 30,42, 537, 540, 541, 

542,907, 909 
radlkoferi, 30,42, 537, 541, 907, 909 

Sporobolus, 121,150 
indicus, 48, 126,150 

Stachytarpheta, 732, 733, 736 
cayennensis, 914 
jamaicensis, 29, 46, 732, 736, 914 

STAPHYLEACEAE, 42,62, 310,547, 906 
Stelis, 304 

crescentiicola, 42, 273, 304 
Stemmadenia, 700, 702, 713 

donnell-smithii, 702 
grandiflora, 7, 8,46, 700, 701, 702, 712, 

713, 876 
Stemodia, 753 

parviflora, 753 
verticillata, 29,47, 751,753 

Stenochlaena vestita, 98 
Stenorrhynchus sp., 304, 914 
Stenospermation, 184, 186, 187, 223 

angustifolium, 47, 186, 223 
Sterculia, 593, 595 

apetala, 8, 25, 30, 43, 317, 593, 
595,596, 881 

STERCULIACEAE, 19, 38-48 passim, 63, 
311, 317, 320, 573,593, 879,880, 881, 
889, 897, 899 

Stictocardia campanulata, 914 
Stigmaphyllon, 505, 506, 512 

ellipticum, 46, 510, 512, 873 
humboldtianum, 914 
hypargyreum, 38, 512, 872 
lindenianum, 46, 512, 513, 514, 872, 

873, 914 
puberum, 13,40, 512, 513, 872 

Stipa, 126 
Stizophyllum, 771 

flos-ardeae, 771 
longisiligum, 771 
perforatum, 771 
riparium, 49, 754, 756, 757, 771, 901, 

902, 903 
Streptochaea, 122, 126, 150 

sodiroana, 17, 49,146,150, 151 
spicata, 17, 45, 150,151 

Streptogyne, 126,151 
americana, 17, 37, 122,151 
crinata, 151 

Stromanthe, 271 
jacquinii, 39, 265, 271 
lutea, 271 

Struthanthus, 366, 369 
orbicularis, 25, 39, 366, 369, 871, 898 

Strychnos, 694 
brachistantha, 21, 49, 693, 694, 861, 862 
darienensis, 48, 693, 696, 861, 862 
panamensis, 21, 30, 43, 693, 695, 

696, 861 
toxifera, 42, 693, 695, 696, 862 

Stylogyne, 687, 689 
laevis, 914 

ramiflora, 914 
standleyi, 25, 41, 687, 689, 891, 914 

Swartzia, 442,451, 453 
panamensis, 13,43,443, 446, 451,453, 

454, 907 
prouacensis, 443 
simplex, 6, 8, 13,443,905 

var. grandiflora, 43,443, 453, 901 
var. ochnacea, 44, 320, 443, 453,454, 

889,895 
Symphonia, 606, 607, 611 

globulifera, 8,47, 607, 611, 612, 876 
Synechanthus, 178 

angustifolius, 178 
ecuadorensis, 178 
panamensis, 178 
warscewiczianus, 25, 45, 162, 163, 

175, 178 
Synedrella, 853 

nodiflora, 9, 26, 39, 840, 853 
Syngonium, 24, 25, 184, 185, 187, 

223, 224 
erythrophyllum, 42, 218, 223, 224 
mauroanum, 224 
podophyllum, 42, 223, 224,226 
sp., 48, 223 

Syzygium, 661 
jambos, 13, 24,49, 655, 660, 661, 871 

Tabebuia, 753, 771 
chrysantha, 774 
guayacan, 8, 30, 38,482, 756, 757,771, 

772, 774, 899 
heterotricha, 11A 
ochracea, 38, 774 

var. neochrysantha, 756, 771, 774, 899 
pentaphylla, 774 
rosea, 30, 42, 756, 771, 772, 773, 

774, 899 
Tabernaemontana, 700, 702, 713 

arborea, 8, 18,43, 701, 713, 714, 871 
Tachigalia, 455 

versicolor, 8, 18, 30,443,446, 454, 455, 
906, 913 

Taetsia fruticosa, 243 
Talisia, 26, 547, 548, 562, 564 

cupularis, 564 
hemidasya, 564 
megaphylla, 564 
nervosa, 41, 562, 909 
princeps, 49, 562, 563, 564, 909 
stricta, 564 
svensonii, 551 
tiricensis, 564 

Tanaecium zetekii, 766 
Tectaria, 106, 108 

euryloba, 15, 72,106, 108,109 
incisa, 17, 74, 108,109 

var. incisa, 108 
var. pilosa, 108 

martinicensis, 108 
Teliostachya, 790 

alopecuroidea, 15, 38, 783, 789, 790 
Teramnus, 456, 484 

uncinatus, 38, 458, 484 
volubilis, 38, 458, 484 

Terminalia,316, 648, 654 
amazonica, 8, 13, 18, 30, 39, 653, 654, 

871, 882, 885, 887 
chiriquensis, 8, 18, 38, 654, 890, 894, 896 
hayesii, 654 
lucens, 654 
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Ternstroemia, 606 
seemannii, 606 
tepezapote, 41, 319,606, 608, 890, 891 

Tetracera, 26, 597, 598, 602 
costata 

subsp. rotundifolia, 602 
hydrophila, 45, 602, 898, 914 
oblongata, 602, 914 
ovalifolia, 602 
portobellensis, 47, 602, 604, 898, 914 
sessiliflora, 602, 914 
volubilis, 44, 602, 603, 898 

Tetragastris, 497, 499 
panamensis, 7, 8, 18, 25, 44,495, 497, 

498,499, 907 
Tetrapteris, 506, 513 

acapulcensis, 515 
alloicarpha, 515 
discolor, 38,513, 515, 516, 874 
macrocarpa, 43,514, 515, 869, 873 
seemannii, 29, 44, 515, 874 

Tetrathylacium, 622, 627 
johansenii, 30, 42, 622, 627, 628, 

878, 890 
Thalia, 13,271 

geniculata, 13,47, 265,270, 271 
THEACEAE, 41, 63,319, 606, 890, 891 
Thelypteris, 72, 97,108, 110 

balbisii, 15, 29,108 
dentata, 15, 17, 108,109,110 
extensa, 15, 108,110 
interrupta, 111 
nicaraguensis, 15, 17, 108,109,110 
poiteana, 15, 17, 74, 108,110 
quadrangularis 

var. quadrangularis, 110 
serrata, 9, 13, 74, 108, 111 
sprengelii, 108 
torresiana, 15,73, 108,111 
totta, 13, 108, 111 
tristis, 110 

Theobroma, 597 
cacao, 24, 48, 593, 597, 889 
purpurea, 594 

THEOPHRASTACEAE, 42, 63, 319,686 
Thevetia, 700, 702, 713 

ahouai, 46, 700, 701, 702, 713, 
714, 889 

nitida, 713 
Thinouia, 547, 548, 564 

marginata, 565 
myriantha, 26, 38, 548, 564, 901 
repens, 565 
tomocarpa, 564 

Thismia.21,272 
panamensis, 39, 118,270, 272, 312 

Thunbergia, 790 
erecta, 24,47, 783,790, 877 

Tibouchina, 662, 678 
longifolia, 9, 46, 662, 678 

TILIACEAE, 38,44, 63,317, 320, 321, 571, 
573, 879,880,886 

Tillandsia, 227, 234, 235 
anceps, 44, 234, 235 
bulbosa, 48,234,235,256 
fasciculata 

var. convexispica, 29, 48, 235 
var. fasciculata, 48, 235,236 

melanopus, 914 
monadelpha, 43, 235 
subulifera, 26, 29, 48, 235, 236 
usneoides, 914 

Tocoyena, 827 
pittieri, 43, 792, 794, 826, 827, 867, 868 

Tontelea, 315, 542, 543,545 
richardii, 43, 543, 545, 546, 874 

Topobaea, 22, 662, 679 
praecox, 22, 30, 42, 313, 662, 663, 679, 

862, 863 
regeliana, 679 

Torenia Crustacea, 751 
Torrubia, 385 

myrtiflora, 385 
rusbyana, 385 
uberrima, 385 

Tournefortia, 319, 726, 729 
angustiflora, 21, 45, 729, 730, 731, 883, 

892, 896, 898 
bicolor, 39,730, 731, 892, 896, 898 
cuspidata, 7, 21, 39, 729, 730, 731, 

887, 898 
hirsutissima, 40, 729, 730, 887, 898 
maculata, 29,42, 730, 732 
obscura, 730 
peruviana, Til 

Tovomita, 607,613 
longifolia, 18, 25, 42, 613, 614, 876 
nicaraguensis, 615 
stylosa, 25,43, 613, 614, 876 

Tovomitopsis, 607,615 
nicaraguensis, 7, 26, 44, 606, 607, 614, 

615, 875, 876 
Tradescantia 

cumanensis, 914 
geniculata, 240 

Trattinnickia, 310,495, 500 
aspera, 6, 7, 8, 18, 25, 30, 44, 495, 498, 

500,907 
Trema, 341 

integerrima, 341, 342 
micrantha, 8, 9, 25, 40,340, 341, 879 

Trichanthera, 782, 790 
gigantea, 18, 38, 783, 790, 868, 875 

Trichilia, 25, 500, 501, 503 
cipo, 6,8,45, 500, 501,503, 504, 505, 

908,909 
hirta, 13,30,44, 501, 503,504, 906,907 
montana, 42, 501, 503, 504, 907, 908 
tomentosa, 504 
tuberculata, 503 
verrucosa, 13,41, 501, 504,505,908,909 

Trichipteris, 84 
Trichocentrum, 275, 305 

capistratum, 48, 275, 305 
panamense, 305 

Trichomanes, 22, 24, 78 
curtii, 78, 79, 80 
diversifrons, 15, 72, 78, 79 
ekmanii, 78, 79 
godmanii, 78, 79 
hookeri 

var. minor, 78 
kapplerianum, 78, 79 
krausii, 79 
ovale, 79 
pinnatum, 15, 73,79 
polypodioides, 79, 80 
punctatum 

subsp. sphenoides, 79, 80 
sphenoides 

var. minor, 79 
Trichopilia, 305 

maculata, 44, 274, 305 
subulata, 44, 275, 305 

Trichopteris, 73, 84 
microdonta, 9, 29, 81, 84 
trichiata, 81, 84 

Trichospermum, 573, 577 
mexicanum, 25, 30,44, 573, 577, 

578, 880 
Tridax, 853 

procumbens, 9, 26,47, 839, 853 
Trigonia, 516 

floribunda, 7, 43, 315, 516, 864 
TRIGONIACEAE, 43, 62,315, 516, 864 
Trigonidium, 275, 305 

egertonianum, 15, 38, 274, 305,306 
Triphora, 21,307 

cubensis, 307 
gentianoides, 46, 272,306, 307 
mexicana, 49, 272, 307 

Triplaris, 375, 380 
americana, 914 
cumingiana, 6, 8, 25, 30, 38, 375, 380, 

382, 884, 914 
Tripogandra, 241 

elongata, 914 
multiflora, 914 
serrulata, 47, 239, 241, 914 

Triumfetta, 573, 577 
lappula, 9, 18,38,317, 573,577, 

578, 880 
Trophis, 342, 362 

racemosa, 25,30,40,343,362, 878, 881, 
887,893, 894 

Turnera, 631 
panamensis, 46, 320, 630, 631, 881 

TURNERACEAE, 46, 63, 320, 631, 881 
Turpinia, 547 

occidentalis 
subsp. breviflora, 8,42, 310, 546, 

547, 906 
subsp. occidentalis, 547 

paniculata, 547 
pinnata, 547 

Tussacia friedrichsthaliana, 777 
Tynnanthus, 775 

croatianus, 44, 754, 756, 760, 775, 903 
Typha, 120 

angustifolia, 120 
domingensis, 13, 25, 37, 117, 120 

TYPHACEAE, 37, 62, 117,120 

ULMACEAE, 19,40,49,62,313, 317,339, 
341, 879, 890, 895, 897 

UMBELLALES, 63 
UMBELLIFERAE, 46,47, 63,310, 313,316, 

682, 685 
Uncaria, 19, 828 

tomentosa, 41, 791, 794, 826, 828, 866 
Unonopsis, 401 

pittieri, 48, 395,400, 401, 889, 891 
Urera, 365 

boliviensis, 365 
eggersii, 25, 40, 363,364, 365, 878, 

879,897 
elata, 365 
killipii, 365 

Urostigma, 351 
URTICACEAE, 38,40,46,62, 310-17 passim, 

341,362, 363,878, 879,887, 897 
URTICALES, 62 
Utricularia, 781 

foliosa, 13, 47, 782 
mixta, 782 
obtusa, 13,48,782 
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Vanilla, 272, 273, 275, 307, 308 
fragrans, 24, 49,307, 308 
planifolia, 307 
pompona, 49, 308 

Vantanea, 320, 487 
occidentalis, 8, 48, 321, 487, 895 

Vatairea, 485 
erythrocarpa, 26, 48,457, 485, 909 

VERBENACEAE, 19,40,43,46,49,63, 311, 
314, 732, 737, 869-76 passim, 901 

Verbesina, 855 
gigantea, 9, 26, 39, 838, 840, 854, 855 
myriocephala, 855 

Vernonia, 839, 855 
canescens, 9, 39, 855, 880, 887 
cinerea, 9, 47, 839, 855 
patens, 9, 18,39,855,856, 857, 

881, 887 
Vigna, 457, 458, 485 

luteola, 482,914 
repens, 482,485, 914 
unguiculata, 482 
vexillata, 47, 456, 458, 485, 486 

Vincetoxicum 
dubium, 914 
pinquifolium, 718 

VIOLACEAE, 38,39,48, 63, 315, 319,619, 
869, 875, 881 

Virola, 25, 403 
guatemalensis, 914 
nobilis, 405 
panamensis, 403 
sebifera, 7, 8, 45,402, 403, 405, 

883, 885 
surinamensis, 6, 7, 8, 18, 30, 45, 403, 

404, 405, 883 
warburgii, 403 

Vismia, 606, 607, 615 
angusta, 616 
baccifera, 45, 615, 616, 617, 869, 914 
billbergiana, 15, 26, 45, 615, 616, 617, 

869, 870 
dealbata, 616 

ferruginea, 616 
guianensis, 616, 914 

subsp. dealbata, 616 
subsp. ferruginea, 616 

latifolia, 616 
latisepala, 615n 
macrophylla, 13,43, 615, 616, 869 
panamensis, 615n 
viridiflora, 616 

VITACEAE, 19, 38,40,46,47,48, 62, 312, 
319,566, 897, 901, 902 

Vitex, 736 
cooperi, 40, 311, 732, 736, 901 

Vitis, 566,571 
tiliifolia, 26, 48, 567, 570, 571, 897 

Vittaria, 71, 111 
graminifolia, 111 
lineata, 15, 111, 112 

Vochysia, 516 
ferruginea, 7,45, 315,516,874 

VOCHYSIACEAE, 45, 62,315,516,874 
Voyria, 21,312, 697, 699 

alba, 40, 698, 699 
tenella, 40, 698, 699 
truncata, 46, 699 

Vriesia, 227, 237 
gladioliflora, 29,43, 237 
heliconioides, 7,44, 237 
ringens, 26, 29,44, 237, 238 
sanguinolenta, 26, 44,236, 237, 238 

Waltheria, 597 
glomerata, 38, 593,597, 880 

Warscewiczia, 828 
coccinea, 43, 792, 793, 794, 828, 867 

Wedelia, 857 
trilobata, 26, 41, 840, 857 

Witheringia, 750 
solanacea, 18,47, 738, 739, 749, 750, 

882, 887 
Wulffia,21,857 

baccata, 19, 21, 41, 840, 856, 
857, 872 

Xanthosoma, 25, 184, 185, 187, 223, 
224, 225 

helleborifolium, 15, 39, 184, 225,226 
mexicanum, 225 
nigrum, 24, 39, 186, 225 
pilosum, 39,225,226 
violaceum, 225 

Xiphidium, 246 
caeruleum, 15,43, 119,246 

Xylobium, 275,308 
foveatum, 49,273,274,308 

Xylophragma, 775 
seemannianum, 30, 43, 754, 755, 756, 

775,904 
Xylopia, 397, 401 

frutescens, 13,43, 395, 400, 401, 884 
macrantha, 8,44, 395,403,884 

Xylosma, 25, 621, 622, 629 
chloranthum, 30, 42, 628, 629, 878, 914 
excelsa, 629 
flexuosa, 914 
hemsleyana, 914 
intermedia, 629, 914 
oligandrum, 8, 39, 628, 629, 878 
sylvicola, 629 

Zanthoxylum, 25, 311,488, 489,490,491, 
906, 908 

belizense, 30, 44, 490, 491,492, 914 
microcarpum, 914 
panamense, 6, 8, 18, 30,40, 491, 492 
procerum, 41,489,491,492,493 
setulosum, 20, 30, 41, 491, 492, 493 

Zeea mays, 61, 914 
Zephyranthes, 249 

tubispatha, 39, 246, 249 
Zingiber, 258, 263 

officinale, 24, 39, 258, 263 
ZINGIBERACEAE, 21, 34, 39, 42, 43, 48, 

62, 119,258 
Zuelania, 622, 631 

guidonia, 7, 8, 30,42, 621, 630, 
631, 880 


