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ABSTRACT

Begonia scct. Gireoudia is the largest of 14
Begonia sections occurring in Central America.
It is a pheunetically related group of species that
can be differentiated from other sections by plaut
habit coupled with floral morphology. Of the 26
species ievein recognized from Central America,
16 are endemic o the region, largely to Costa
Rica and Pavama where they range from sea
level 10 over 2000 m elevation.

Species within Begonia sect. Gireondia from
Central America were reevaluated, based upon
information from ficld work and an examination
of available herbaritum specimens, including
types. Five new species were recognized among
the 26 species in sect. Gireoudia that occur in
Central America; of these, four were Panamanian
and one was Gunatemalan. Two widely ranging
and frequently collected taxa, B. sericoneura,
and B. wrophylla have been reinterpreted as a
result of this research, while two additional
species, B. broussonetiifolia and B. cardiocarpa
which were treated in synonomy in recent floras,
are recognized as distinct. Accompanying this
treatment are discussions of morphological
characters important in distinguishing species in
sect. Gircoudia and illustrations of major floral
and vegetative characters. A detailed key to
Central American species in the section is in-
chuded. Each species is accompanied by a
thorough  description  of its  morphological
features along with a discussion of its relation-
ships to othier taxa in the section from Central
America. Tables were prepared (o compare
phenetically similar taxa and diswibution maps
are included for all species. Recently described
species are illustrated with line drawings. Species
were divided into 13 species groups based upon
morphological similarities among taxa.

INTRODUCTION

Begonia is one of the largest genera
of flowering plants and is represented in
the Neotropics by almost 600 species
which are distributed from Mexico to
southern South America. The genus is
characterized by a pervasive asymmetry
of leaf form, generally succulent petioles,

Central American Begonia section Gircoudia

s

unisexual flowers that are borne within
the same inflorescence, and winged cap-
sules. Because of the foregoing suite of
characters, most begonias are readily
identified to genus even by untrained
horticultural enthusiasts, but species de-
terminations can be difficult even for the
systematist due to many morphological
similarities among taxa. These phenetic
similarities prompted Candolle (1859)
to deplore the division of Begonia into 33
and later 41 genera by Klotzsch (1854,
1855) and propose that differences
among taxa be recognized at the sectional
level. While Begonia appears to be
phenetically cohesive, the relationships
among taxa within Begonia remain
poorly understood and infrequently
studied. The problems with Begonia are
compounded by the lack of a modern
treatise for the genus. The last compre-
hensive monograph of the genus was the
treatment of the Begoniaceae for the
Prodromus (Candolle, 1861).

Since 1925 the major thrust of re-
search in Neotropical and Old World
Begonia has been directed toward re-
gional floristic surveys, with the result-
ing recognition of numerous new taxa
both at the sectional and specific level
with little attempt to discuss relation-
ships among taxa or, in some treatments,
to identify sectional afhnities. Irmscher
(1949, 1953) occasionally provided brief
discussions  of some South American
sections to accompany his new species
descriptions. Floristic treatments of the
Begoniaceae presently exist for many
Latin .American regions, including Ar-
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gentina  (Smith and Schubert, 1911),
Santa Catarina, Brasil (Smith and
Smith, 1971), Bolivia (Smith and Schu-
bert, 1945), Colombia (Smith and Schu-
bert, 1946b), Costa Rica (Standley, 1937),
Peru (Smith and Schubert, 1941), Pana-
ma (Smith and Schubert, 1958) and
Guatemala (Smith and Schubert, 1961).
Smith and Wasshausen (1979) recently
prepared a brief revision of Begonia for

Ecuador, prior to a more comprehensive
treatment for the Flora of Ecuador
project. There are presently some 54
Neotropical sections comprising over 600
species, of which 18 sections are Middle
American and include over 120 species.
Many recently described Neotropical
sections are monotypic.

While a revisionary study of Neco-
tropical Begonia is long overdue, the
very size of the group (4 600 spp) miti-
gates against any revision directed at the
genus as a whole. However, many sections
within the genus appear to be phenetical-
ly and geographically cohesive units that
are only superficially understood from
floristic surveys and await more detailed
systematic research. A good example of
this is found in Begonia sect. Gireoudia,
one of 18 sections occurring in Mexico
and Central America (Appendix 11,
Appendix III). Section Gireoudia, with
the exception of a few wide ranging
species that extend into northern South
America, is restricted to Mexico and
Central America. It is the largest Begonia
section occurring in Central America
with 26 recognized species and forms a
morphologically  coherent group of
species within Begonia that can be dis-
tinguished readily from other sections in
the Ncotropics on the basis of plant
habit, leaf form and floral morphology.
Begonia species in section Gireoudia are
predominantly rhizomatous perennials
with oblique to transverse, palmately
nerved leaf blades, but may infrequent-
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ly be suffrutescent herbs or have straight
leaf blades. In sect. Gireoudia both
staminate and pistillate flowers typically
possess two sepals, while lacking petals.
Moreover, in the pistillate flowers, ovaries
are typically three-locular with bilamel-
late placentae. The three styles are
weakly to strongly fused and are ter-
minated by lunate to bicornute stigmas
where the receptive surface is restricted
to a narrow papillaceous band extend-
ing the length of the stigma. Along with
morphological similarities, species within
sect. Gireoudia appear to be cytological-
ly homogeneous. Of the 34 putative
species that Legro and Doorenbos have
studied, all have diploid chromosome
numbers of 28 (Legro and Doorenbos,
1969, 1971, 1973).

TaxoNoMIic HisTORY

The genus Girecoudia was first dis-
tinguished by Klotzsch (1851) based on
its two-"tepaled” staminate and pistillate
flowers, bilamellate placentae, reniform
stigmas, linear-oblong basally attenuate
anthers and often bracteolate pistillate
flowers. In his treatment of the Begonia-
ceae Klotzsch (1855) included 28 species
within Gireoudia, most of which had
been described previously in Begonia.
Although Alphonse de Candolle (1859)
reduced Gircoudia and many other of
Klotzsch’s genera to sectional status, he
recognized the merit of the distinguish-
ing features that Klotzsch selected and
utilized them in his own sectional de-
limitations. In his treatment for the
Prodromus, Alphonse de Candolle (1864)
recognized 33 species within Gireoudia
and he emended Klotzsch’s description
to include species with staminate flowers
which occasionally had two petals. He
also recognized that not all species in the
section had pistillate flowers with reni-
form (lunate) stigmas. Both Warburg



No. 1

(1894) and Irmscher (1925) treated sect.
Gireoudia along with sections Rachia and
Psathuron as subsections ol sect. Mag-
nusia. Although both Gireoudia and
Magnusia were part ol Klotzsch's con-
spectus (1854), Magnusia was not treated
as a section of Begonia until 1865 (Can-
dolle, 1864). Thus, if sections Gireoudia
and AMagnusia are considered taxo-
nomically synonymous, sect. Gircoudia
has priority since it was recognized first
at the sectional level within Begonia.
Alphonse de Candolle’s treatment of sect.
Gireoudia constituted the last mono-
graphic work within the section. Species
in sect. Gireoudia have most recently
been studied in the context of various
regional floras (Standley, 1937; Smith
and Schubert, 1958, 1961). As currently
recognized sect. Gircoudia encompasses
sections AMagnusia and Psathuron but
not sect. Rachia, a taxon which was re-
cently treated in sect. Knesebeckia (Irm-
scher, 1960). Section Rachia shares with
sect. Knesebeckia staminate flowers with
two sepals and two petals but its pistil-
late have 2 sepals and a petal, unlike
the generally 3-5 tepaled pistillate
flowers most species in of sect. Kuese-
beckia. Also included in sect. Gircoudia
is sect. Auriformia which was described
as having entire placentae. However, an
examination of B. bakeri failed to con-
firm that the placentac were entire. In
all capsules examined the placentae
were bipartite and in critical characters,
B. bakeri is essentially indistinguishable
from B. cardiocarpa which is treated in
sect. Girecoudia. This sitnation is further
addressed in the discussion of B. cardio-
carpa.

INTERSECTIONAL RELATIONSHIPS

Begonia 1s pantropical in its distribu-
tion, but is most abundant in the Far
East and Neouopics. Irmscher (1925)

Central American Begonia section Gircoudia
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recognized two broad centers of diversity
lor the genus, the first of which ranges
from Mexico to the Andes and Brazil,
while the second spans the eastern
Himalayas, moimtains of Indochina,
Malay Archipelago, the Philippines and
New Guinca. Both sect. Begonia and
sect. Knesebeckia occur in the Far East
and in the Neotropics from Mexico to
South America. Begonia 1s thought to
have migrated into North America from
South America as early as the Eocene
(Raven and Axelrod, 1974) and some
Middle American sections including sect.

Gireoudia may have arisen {rom this an-
cestral stock,

Klotzsch (1854, 1855)
the approach to Begonia systematics
when he divided Begonia first into 33
and then 41 distinct genera which he cir-
cumscribed using primarily floral char-
acters that included the numbers of
perianth parts in staminate and pistillate
flowers, anther shape, stigma shape, dis-
tribution of stigmatic papillae, placental
lobes, locule number and style persist-
Klotzsch employed this latter
character, coupled with capsular differ-
ences, to separate the Begoniaceae into
two subfamilies (as suborders), the
Stephanocarpeae, characterized by per-
sistent styles and membranaceous, and
triangular  capsules dehiscing through
arcuate fissures and the Gymnocarpeae,
characterized by deciduous styles and
somewhat cartilaginous turbinate cap-
sules with dehiscence through the wings.
Klotzsch placed the majority of genera
(33) into two tribes, the Begonieae and
Pritzelieac within the subfamily Steph-
anocarpeae. Klotssch’s use of style per-

revolutionized

€nce.

sistence as a primary character to de-
limit subfamilies questioned by
Alphonse de Candolle (1859) who
realized that it was an nnreliable charac-
ter since abscission of styles within an
inflorescence is apparently a random

was
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event. Although Candolle (1859, 1864)
treated most genera Klotzsch described
as sections within Begonia, he recognized
the merit of many characters Klotzsch
utilized and the importance of Klotzsch’s
contribution toward an understanding
of the genus. Many sections have re-
stricted geographical distributions and
represent groups of phenetically similar
taxa. Candolle (1859, 1864) maintained
both Casparya, distinguished from Be-
by its loculicidal
through the horns or capsule wings, and
Mezieria, with parietal placentation, as
distinct genera in the Begoniaceae.
Warburg (1894) and Irmscher (1925) re-
vised some sectional concepts and pro-
vided synopses of the sections, including
both Casparya and Mezieria which Can-
dolle had maintained as distinct, but de-
clined to establish subgenera or other
suprasectional taxa. In Irmscher’s treat-
ment, 60 sections were recognized within
Begonia, the majority of which (33)
were Neotropical. His key to the sections,
which is still utilized today (Smith and
Wasshausen, 1979), followed Candolle’s
(1864) in dividing sections first into
major geographical regions, Africa, Asia
and the Neotropics. Due to the absence
of recent monographic research in Be-
gonia, it is impossible to assess the re-
lationships among Neotropical sections
within the scope of this project.

While the Neotropical sections des-
perately need revisionary study, many
appear to be morphologically, cyto-
logically and geographically coherent. A
key to the Central Americar: sections of
Begonia along with a brief synopsis of
each section is presented in Appendices
II and II1. Section Gireoudia forms a
geographically and phenetically co-
hesive unit within Begonia that can be
distinguished from other Neotropical
sections on the basis of floral morphology
coupled with plant habit and leaf form.

gonia dehiscence
8
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Among Mexican and Central American
sections, sect. Gireoudia appears closely
allied with sect. 1Weilbachia, with which
it shares similar growth forms, blade
form, villous to squamose
and apetalous Howers. These sections
also have similar chromosome numbers,
with 2n=28 (Legro and Doorenbos,
1969; 1971). The most
differences between the sections involve
locule number and capsule orientation.
Ovaries of species within sect. Gireoudia
are characeeristically while
the capsules are only inclined, but in
sect. IWeilbachia ovaries are bilocular
and the capsules strongly nutant. Can-

induments,

conspicuous

trilocular

dolle (1864) associated sect. Gireoudia
with sect. Auesebeckia because of simi-
larities in styles, anthers and overlapping
distributions in Middle America. He
also sect. Rachia, which
Irmscher (1960) included in sect. Knese-
beckia, to be intermediate between these
two sections. Both taxa also share the

considered

same chromosome number, 2n=28
(Legro and Doorenbos, 1969). They

differ from each other in the arrange-
ment of stamens and in the number of
floral parts in both pistillate and stamin-
ate flowers, with sect. Kwnesebeckia
characteristically having staminate [low-
ers with monadelphous stamens, two
sepals and two petals and pistillate flow-
ers with five or rarely three or four
tepals. Species within sect. Knesebeckia
are primarily herbs or suffrutescent
herbs, in contrast to species in sect.
Gireoudia that are primarily rhizoma-
tous herbs and only infrequently su-
firutescent herbs. Section Knesebeckia
was included in sect. Begonia (as sect.
Begoniastrum  ADC.) by Warburg
(1891) and Irmscher (1925) because both
taxa have similar herbaceous to suffrutes-
cent habits, frequently produce bulbils
in the axils of their leaves, have stamin-

ate flowers with two petals and two sepals
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and pistillate llowers with generally five
tepals. These sections differ from each
other primarily in the arrangement of
their stamens which are monadelphous
in sect. Knesebeckia but free in sect.
Begonia. As Warburg (1891) circum-
scribed sect. Begonia, it was restricted
to the Neotropics. Those species from
the Far East which had been included
in sect. Knesebeckia by Klotzsch (1854)
and Candolle (1861), Warburg placed
in sect. Diploclinium (Wight) A.D.C. in
their own subsection, Knesebeckiopsis
Warbg. Irmscher (1925), however, con-
sidered sect. Diploclinium to consist
solely of species with bilocular ovaries
and treated the Far Eastern taxa, which
Warburg had placed in sect. Diplo-
clinum, in sect. Begonia. In a recent
survey of cultivated begonias, Irmscher
(1960) considered sect. Knesebeckia to be
distinct from sect. Begonia.

The apetalous flowers of species in
sect. Gireoudia are a primary character
with distinguishes sect. Gireoudia from
most other Begonia sections. Only nine
other sections have apetalous staminate
and pistillate flowers with two sepals; of
these, only four are Neotropical in their
distribution (Licbmannia, Rossmannia
(K1) A.DC., Ruizopavonia and TWeil-
baclia). In contrast, the vast majority
of Begonia sections have staminate
flowers with two sepals and two petals,
and pistillate flowers with five tepals.
Aside from a superficial floral similarity
resulting from the apetalous condition,
major differences in floral structure, leaf
form or habit exist between sect.
Gircoudia and the four other Neotropical
sections. The three-locular erect or in-
clined capsules of species in sect.
Gircoudia unequivocally distinguish it
from both sect. Liebmannia and sect.
Weilbachia whose species possess two-
locular, strongly nutant capsules. Section
Gireoudia differs strongly from sect.

Central American Begonia section Gireoudia 7

Ruizopavonia in both stigma lorm and
in the distribution of papillac on the
styles and stigmas. Unlike sect. Girconu-
dia, the stigmas in sect. Ruizopavonia
are deeply divided and often even
secondarily divided. Not only are the
stigmas  papillaceous in sect. Ruizopa-
vonia but also the stylar surface is
covered with minute papillac. Section
Gircoudia is also readily distinguished
from sect. Ruizopavonia and sect. Ross-
mannia by the criteria of plant habit and
leaf morphology. Both of these latter taxa
are comprised of species
suffrutescent herbs and possess generally
straight, but  asymmetric, pinnately
nerved leaves. The primary character
which separates sect. Gircoudia from the
remaining five Old World sections are
the bipartite placentae in sect. Gireoudia
versus the entire placentae in these Old
World sections.

which are

DISTRIBUTION AND HABITAT

Begonia sect. Gireoudia ranges from
the states of Durango, Sinaloa and
Tamaulipas in  Mexico throughout
Central America and into Colombia and
Venezuela in northern South America.
No species in the group are endemic to
South America, and the three taxa oc-
curring there are widely distributed
throughout Mexico and Central Ameri-
ca. Species in sect. Gireoudia are most
numerous in Mexico where 86 taxa are
known, and of these, 679 are endemic,
primarily to the states of Oaxaca and
Chiapas. With few exceptions, Mexican
species remain poorly known and poorly
collected.

In Central America, sect.
is best represented in Panama where 16
species are found. Excluding Mexico,
Panama has the highest level of endem-
ism in section (5 spp.: 3297). Another
four taxa are restricted to Costa Rica

Gircoudia



and Panama. Next to Panama the great-
est concentration of species occurs in
Guatemala (14 spp.; 1 endemic) while
sect. Gireoudia is poorly represented in
Nicaragua (6 spp.; no endemics) and
Honduras (8 spp.; 1 endemic). Only a
few widely distributed taxa are known
from Belize and El Salvador. A list of
species in each country is presented in
Appendix 1. Several distribution patterns
are interesting and deserve further recog-
nition. Although B. nelumbiifolia is
widely distributed, ranging from Mexico
to northern South America, it 1S un-
known from Honduras, Nicaragua, and
western Panama. Also lacking from the
floras of Nicaragua and Honduras are
B. strigillosa and B. urophylla which ex-
tend from Mexico to Panama and from
Guatemala to northern South America,
respectively.  These patterns  of
junction may result from the limited
number of collections from wet mon-
tane areas in Nicaragua and Honduras.
Species in  sect.  Gireoudia presently
known from these countries are adapted
primarily to drier climatic conditions.

dis-

Three species abundant and widespread
in Costa Rica, wiz. B. wmultinervia, B.
sericoneura and B. strigillosa, have only
rarely been collected from adjacent
Panama. The poor representation of B.
sericoneura in Panama was unexpected
because it is one of the most widely dis-
tributed species in sect. Gireoudia and is
well-collected in Colombia. The restrict-
ed distribution of B. multinervia appears
anomalous because it occurs in  wet
tropical forests along the Caribbean coast
which are presently continuous from
Mexico to Costa Rica and western Pana-
ma. This species is also common in the
Valle del General and on the lower Pa-
cific slopes of the Talamancas and Fila
Cal in southern Costa Rica.

All but four species from sect. Gireoudia
in this study flower during the dry

Tulane Studies in Zoology and Botany
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season which extends from December to
April in Central America (Vivo Escoto,

1964), and when the rainy season com-
niences in late April or May, most species
have mature or maturing capsules, thus
providing optimum conditions for polli-
nation and subsequent seedling es-
tablishment. Begonia fusca and B. fonse-
cae do not appear to exhibit a distinct
flowering season, while B. plebeja and
B. strigillosa flower profusely during the
latter part of the rainy season from Sep-
tember to December.

Species within sect. Gireoudia occur
primarily in forested areas from sea level
to 3000 m elevation (Fig. 1). Almost two
thirds of the species have been collected
at elevations less than 1000 m while a
third occur above 2000 m elevation. NMost
species have broad eclevational ranges
that span 600-1000 m, but several species
have even wider distributions that ap-
proach 2000 m elevation.

Species in sect. Gireoudia are most
abundant in  wet forests throughout
Mexico and Central America where they
frequently colonize steep slopes and
areas above streams. Only a few Central
American species in the section, however,
have been reported from rainforest life
zones as recognized by Holdridge et al.
(1971). Within forested areas rhizoma-
tous species often occur on tree trunks
and rocks, habitats that arve devoid of
most other flowering plants, while the
suffrutescent species are only rarely
epiphytic or saxicolous. Only a few
species such as B. heracleifolia, B. multi-
nervia and B. urophylla arve successful in
colonizing generally seasonally wet, open
roadbanks where they may form large
populations. Several species, including
B. crassicaulis, B. heracleifolia and B.
plebeja, are adapted to growing in
seasonally dry, deciduous forests through-
out Central America and tolerate high
levels of insolation. Most taxa form ex-
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Fig. 1. Elevational distribution of the Centval Amevican species of Begonia sccl. Gireoudia.

tremely local populations that range in
size from a few to hundreds ol indi-
viduals. These localized populations may
result from poor sced dispersal. Al
though a number of species are widely
distributed and begonias are thought (o
be readily dispersed (Raven and Axel-
rod, 1974), most begonias lack specific
adaptations for dispersal. Their winged

capsules may lunction primarily to en-
hance sced increasing

capsular motion in wind (Pijl, 1972).

expulsion by

For actual dispersal seeds must rely on
animal vectors that inadvertently come
in contact with them or climatic lactors
like wind or rain. While wind is an im-
portant dispersal agent for lighter seeds,
it is particularly significant in exposed
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habitats (Levin and Kerster, 1974). The
ellectiveness of wind as a dispersal agent
for Begonia will be reduced in dense
forest habitats associated with many
species, but may be the primary factor
in the dispersal of seeds from populations
in exposed areas or in deciduous lorests.
‘Ithough most species are usually found
in isolated populations, it is not un-
common to find two or more species in
sect. Gircoudia growing sympatrically
and occupying the same habitats because
species have broad elevational distribu-
frequently similar habitat

tions and

preferences.
MORPHOLOGY

Haprr. Species in sect. Gircoudia are
cither acaulescent or caulescent, long-
lived perennials and can be divided into
two distinct morphological groups based
ont whether the plants are suffrutescent
with erect stems or are rhizomatous. Only
five of the 26 Central American species
in sect. Gircondia ave suffrutescent herbs
(B. broussonetiifolia, B. corredorana, B.
involucrata, B. multinervia, B. sartorii),
the remaining 21 species are caulescent
or acaulescent rhizomatous herbs. The
erect or ascending stems or “canes” of
suflrutescent species are elongate and un-
branched. or only sparingly branched,
reaching 1-3 m long. Rarely when these
species are growing in dense forests on
steep slopes, their stems may become de-
clined or sprawling. An individual plant
consists ol numerous [astigiate stems,
with new stems arising from the root-
stock or bases of older stems. Internodes
are usually elongate, but within a single
stem can vary significantly in length,
possibly vesulting from differences in
available light or moisture during the
growing period. The internodes are
often strongly lenticellate and range [rom
villous to pilose or tomentose in indu-
ment but are never squamose.

Vol. 25

Within the rhizomatous species two
different growth forms are prevalent, de-
pending upon rhizome orientation which
may be characterized as erect to ascend-
ing in one group and repent in the
other. In both groups, rhizome growth
is indeterminate, with older portions of
the rhizome gradually senescing and
dying. The older parts particularly are
often infected with borers. Of the 21
rhizomatous species in Central America,
only four have generally ascending rhi-
zomes, B. crassicaulis, B. cardiocarpa, B.
manicata and B. sericoneura. However,
when specimens of these species are very
young, their rhizomes may be repent and
acaulescent, but with elongation they be-
come more or less vertically oriented and
caulescent. In B. manicata and B. cardio-
carpa, the internodes become somewhat
clongate, reaching 3 cam. In these species
and B. sericoneura, as the rhizome of an
individual plant becomes excessively
elongate, it gradually becomes declined
distally and with further growth becomes
decumbent, rooting where it comes in
contact with its subsirate. Once the rhi-

zome establishes new roots, further
growth is oriented upwards. Within

these species the rhizomes are often
thick and succulent, with large quanti-
ies of pith parenchyma and may func-
tion as moisture reservoirs enabling the
species to endure prolonged dry seasons
in exposed habitats. With age rhizomes
become silver-gray or silver-brown, a
coloration which may be important in

reflecting incident radiation, thereby
helping to maintain a lower internal
rhizome temperature. Growth in B.

cardiocarpa and B. sericoneura can ex-
ceed 50 ¢m a year under favorable con-
ditions. In B. crassicaulis and many
vopulations of B. sericoneura, growth
exhibits periodicity, ceasing during the
dry season when flowering occurs. Simi-
lar periodicity has been observed in B.
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sericoneura  maintained under green-
house conditions. In contrast Begonia
cardiocarpa appears to grow continil-
ously both in the wild and in cultiva-
tion. The internodal indument of these
taxa may be squamose (B. manicata) or
coarsely villous resulting from a mixture
of coarse whiplash trichomes and barbate
trichomes (B. cardiocarpa, B.
caults and B. sericoneura).

crassi-

The largest group ol species in sect.
Gireoudia has characteristically repent
rhizomes that are acaulescent or rarely
Internodes are  generally
short, but occasionally may become elon-
gate and have squamose, coarsely vil-

caulescent.

lous, villous or villoussquamose indu-
ments. Only one species, B. garagarana,
is characterized by its caulescent rhi-
zomes with elongate internodes, but
several populations of B. strigillosa [rom
Guatemala have caulescent
like Rhizomes
quently unbranched or only sparingly
branched, but B. conchifoliec and B.
plebeja have rhizomes that branch freely,
forming dense mats on rocks and tree
trunks. Some species including B. hera-
cleifolia, B. pinetorum and B. plebeja
have thick, succulent rhizomes which,

rhizomes

much runners. are fre-

like the rhizomes of B. sericoneura, may
function as means of drought avoidance
enabling these species to colonize season-
ally dry, inhospitable habitats. Growth
in many of the repent,
species is continuous throughout the year,
but certain species including B. plebeja
and some populations of B. heracleifolia
display periodicity that is maintained

rhizomatous

even under favorable greenhouse con-
ditions.

Although all species in sect. Gireoudia
grow terrestrially, most are capable of
exploiting epiphytic or saxicolous habi-
tats and will frequently occupy all three
habitats within the same general locality,
e.g. B. sericoneura and B. strigillosa. 1t is
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likely that the modifications which have
occurred in the stem and the relationship
between stem and leaves are largely re-
sponsible for the ability of the rhizoma-
tous species to colonize a diversity of
habitats that most angiosperm groups
find unsuitable. Those individuals which
grow epiphytically tend to colonize bases
of tree trunks, but not higher, more ex-
posed canopy situations. The rhizoma-
tous species are frequently successful in
colonizing rocks in dense forests and also
areas ol potentially insolation.
While it appears that most, if not all,
rhizomatous species grow both saxicol-

high

ously and epiphytically, epiphytism is
rare among the suflrutescent species,
having been observed in only one, B.
broussonctiifolia. These species may oc-
casionally grow among rock crevices
where detritus has accumulated, but are
most abundant in
with

terrestrial habitats

sufficient moisture.

VEestiTURE: The importance of Begonia
trichomes to systematics was recognized
by both Fellerer (1892) and Solereder
(1908). Species in sect. Gireoudia dis-
play a diversity of trichome forms which,
when coupled with difterences in tri-
come density, provide important charac-
ters that can be used in species delimita-
While most
vegetative and reproductive parts, intei-
nodal and petiolar induments are par-
ticularly uselul taxonomically. Although

tion. trichomes occur on

trichome density may vary within species,
certain taxa, viz. B. garagarana and B.
thiemet, typically very
induments, while other species including
B. pinetorum are densely tomentose.
Two basic trichome forms have been
recognized in Begonia, glandular or
capitate hairs  (Figs. 24, B) and multi-
seriate hairs (Figs. 2C-F) which include

have sparse

shaggy hairs or villi and whiplash tri-
chomes (Fellerer, 1892). While shaggy
hairs can be described simply as coarse
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Fig. 2. Representative trichome types in sect. Gireoudia. A. Pearl gland. B. Glandular hair. C-D
Villi. E-F Scales. G. Barbate trichome. H. Whiplash trichome.
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trichomes on Begonia petioles (Payne,
1978), they include a range of trichome
types, the most conspicuous of which 1s
the broad lacerate scale. Several trichome
types appear intermediate between true
scales as typified by those of B. urophylla
or B. manicata and whiplash trichomes
observed on petioles of B. sericoneura
and a few other taxa and are herein re-
ferred to as barbate trichomes. The re-
maining group of undifterentiated multi-
seriate trichomes are termed villi.
Because of their widespread distribu-
tion within Begonia, villi are here
thought to represent a primitive con-
dition from which both lacerate scales
and whiplash trichomes are derived.
Villi occur on almost half the Central
American species in sect. Gireoudia and,
on petioles of some species, it 1s not un-
usual to observe very narrow, entire flat
scales intermixed with the villi. Scales
appear to have arisen repeatedly in Be-
gonia, occurring in a number of sections
(Fellerer, 1892) and in sect. Gircoudia
four rhizomatous species from Central
America have squamose petiolar indu-
ments, while two others, B. heracleifolia
and B. strigillosa, have induments rang-
ing from squamose to villous-squamose.
None of the suffrutescent species, how-
ever, are squamose. Among these species
the trichomes are frequently living at
maturity and are transtucent white or, as
in B. manicata, deeply pigmented with
anthocyanins. Almost a third of the
species are characterized by whiplash tri-
chomes, a type of trichome that only
occurs in a few other Begonia sections
(Fellerer, 1892). Villi modified distally
or basally can superficially resemble
whiplash trichomes.

To determine the trichome type pres-
ent, it is often necessary to prepare slides
for microscopic examination. In some
species, however, trichome form was un-
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equivocally determined only when shides
were prepared from living material. This
resulted in a reinterpretation of the tri-
chomes characteristic of B. nelumbiifolia
and B. involucrata. Fellerer (1892) re-
ported villi for both these taxa, but
more recent examination has revealed
that their induments are formed from
whiplash trichomes.

a. Glandular Trichomes.

Glandular trichomes
plant parts and have been observed in
all species of sect. Gircoudia, but be-
cause of their very small size (usually
shorter than 0.1 mm) they are often over-
looked. Included here also are pearl
glands which appear like small trans-
parent globules and may contain ali-
phatic oils (Uphof, 1962). Both glandu-
lar trichomes and pearl glands consist of
small globose to subglobose heads and
(Figs. 2A, B). As
there is a tendency for the heads of
pearl glands to disarticulate, they are

occur on most

multicellular stalks

frequently missing or less dense on older
plant parts of preserved specimens. In
general, no particular taxonomic sig-
nificance is attached to the presence or
distribution of glandular hairs among
plant parts because of their common
occurrence throughout the section. Only
one species, B. heracleifolia, has bracts
which are unusual by being glandular-
serrulate marginally.

b. 1l

Vill ariety ol entire,
multiseriate trichomes containing cells
of relatively uniform size (Figs. 2C, D).
In some species these trichomes often be-
come uniseriate distally. Villi also ex-
hibit a tendency to develop more elon-
gate cells distally, and when this happens
they resemble whiplash trichomes. While

enconipass  a
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a villous indument is generally coarse,
villi may become very slender and are
responsible for the fine tomentose indu-
ments of B. croatii and B. broussonetii-
folia. Unless slides are prepared to de-
termine the trichome type forming the
tomentose indument, it is difficult to de-
termine whether whiplash or villous tri-
chomes are present. Villi occur on most
plant  parts, internodes,
petioles, inflorescences, stipules, bracts
and sepals.

including

¢. Scales.

Scales are flattened multiseriate tri-
chomes consisting of cells of uniform size
size and were first described in detail
for B. manicata by Mayewski (1873)
who termed them ‘“barbules”. They
range in form from very narrow, entire
scales through narrow lacerate scales to
broad lacerate scales (Fig. 2E). In species
with villous petiolar induments some
very narrow, entire scales are often inter-
mixed with the villi (e.g. B. corredorana,
B. morti). Scales are most abundant on
petioles, but may also be found on rhi-
zomes, where they often form concentric
bands around the petiole base, and on
stipules, lower leaf surfaces and pe-
duncles.

d. Whiplash Trichomes.

Whiplash  trichomes are differenti-
ated into a rounded basal section that is
multiseriate or uniseriate and a long
whiplash multiseriate to uniseriate distal
portion consisting of elongate cells (Fig.
2H). Of the eight species with whiplash
trichomes, only two, B. conchifolia and
B. pinetorum have uniseriate basal
sections. Although whiplash trichomes
are usually slender and delicate, when
they occur on rhizomes of certain species,
they are more coarse with thicker basal
portions and whiplike segments and are
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referred to here as coarse whiplash tri-
chomes. In one species, B. nelumbiifolia,
the trichomes are stiffened by sclerenchy-
matous cells from subepidermal layers
(Fellerer, 1892), a condition which was
first reported for villi of B. imperialis
Lem. (sect. Weilbachia (KL & Oerst.)
A.DC.) (Haberlandt, 1888). Trichomes
of this species also occasionally appear
to be glandular tipped apically. Whip-
lash trichomes are found primarily on
petioles, leaf blades, stipules and in-
florescences. These trichomes form the
dense tomentose-lanate
served in B. sericoneura and several other
species.

induments ob-

e. Barbate Trichomes.

These trichomes resemble whiplash tri-
chomes in consisting of two cell regions,
usually thick rounded or flattened basal
portions but differ from whiplash tri-
chomes in having two or more whiplike
projections (Fig. 2G). On petioles of B.
cardiocarpa, these trichomes often form
narrow bands, frequently becoming con-
nate basally and resemble scales, but
difter from scales in their thickened basal
portions and elongate cells distally. Bar-
bate trichomes, however, are most often
associated with rhizome internodes.

LEaves. Begonia leaves have two stip-
ules which initially sheath immature
leaves and the shoot apex. In sect.
Gireoudia, stipules are deciduous to per-
sistent, but in a few species they can be
characterized as caducous or fugacious,
depending on whether they fall before
a new leal begins expanding or as the
leaf is maturing. They are slightly asym-
metric and members of a stipule pair will
be mirror images of each other (Fig. 3A).
Unlike many other Begonia sections,
stipules of species in sect. Gireoudia are
well developed and vary in shape among
the species, ranging in form from tri-
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angular to ovate, oblong or lanceolate.
For some species like B. plebeja stipule
shape is a good diagnostic character.
keeled,
becoming

Stipules are usually strongly
with  the keel frequently
strongly lacerate or fimbriate, especially
distally. In a stipule pair, the keel of
one stipule is excurrent apically, while
in the other, it is excurrent subapically.
In general, only the outer member of a
stipule pair has a lamina that is covered
with an indument; while the lamina of
the inner member is glabrous, the keel
may be lacerate, fimbriate or pilose.
Apically stipules are usually attentuate-
acuminate and aristate or rarely acute
to obtuse and aristate. Stipules of B.
quaternata are unusual in being cucul-
late in the living state, but upon drying
often split distally and appear obcordate.
Since rhizomes are poorly collected in
larger species, stipular information for
these species is less than complete.
Phyllotaxy in sect. Gireoudia is alter-
nate, with the two-ranked leaves borne
on the same side of the stem or rhizome.
The long, succulent petioles are typical-
ly terete or subterete, becoming weakly
canaliculate basally, but, in one popula-
tion of B. heracletfolia (Utley & Utley
6983), they
throughout. They are usually strongly
lenticellate, but this is frequently difhicult
to detect on dried herbarium material.
Although the petiolar indument in a few
species is variable (B. heracleifolia, B.
strigillosa), in most species it is constant,
but varies significantly among taxa, rang-
ing {rom hirtellous or pilose to tomen-
tose, lanate, villous or squamose and is
often a good diagnostic character. Scales
on petioles of B. manicata character-
istically form one to several, dense con-
centric bands on the petioles just be-
neath the petiole-blade junction.

Leal blades of most species are char-

were  multicanaliculate
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taceous Lo coriaceous or infrequently
sitcculent. In several rhizomatous species,
ultimate leaves produced before the onset
of the dry season are succulent, with
thick hypodermal layers. These species
include B. conchifolia, B. cardiocarpua,
B. heracletfolia, B. seviconcura and B.
the mentioned species,
only B. conchifolia typically has succu-
lent leaves throughout the year. This he-

strigillosa;  of

havior is maintained even when plants
are cultivated under greenhouse con-
ditions. Although a [unction ol this con-
dition is not known, it seems possible
that these
temporary

leaves could {function as
water

could then be used to supply some ol the

storage sites which
plant’s water requirements during the
dry season. Leaves are persistent in the
vast majority of taxa but are deciduous
in several rhizomatous species with stic-
culent rhizomes (e.g. B. hervacleifolia, B.
plebeja) which are adapted to seasonally
very dry habitats. Under greenhouse con-
ditions with plentiful water, the leaves
continue to be deciduous and rhizomes
will remain dormant for 2 to 3 months
each year.

With the exception of mature speci-
mens of B. thicmei with palmately com-
pound leaves (Fig. 3B), leaves of Central
American species in sect. Gircoudia ave
simple. Blades are medium to dark green
on their adaxial surface, occasionally he-
coming red marginally. and are general-
ly lighter beneath, but in B. multinervia
the lower leaf surface is often deeply pig-
mented with anthocyanins and appears
deep maroon. Begonia strigillosa from
Mexico and Guatemala, and B. plebeja
frequently have maculate leaves, with
maroon or splotches
the While
viduals with maculate leaves are striking

deep chocolate

throughout lamina. mdi-
and horticulturally desirable, macula-

tion does not appear to be a useful taxo-
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Fig. 3. Stipule and blade form in sect. Gireondia. A. Stipules of B. wrophylla. B. Palmately com-
pound blade of B. thiemer. C. Oblique blade of B. strigillosa. D. Straight, palmately lobed blade
of B. heracleifolia. E. Peltate blade of B. fonsecae. (A from Utley & Utley 5708; B from Martinez-
Calderén 2258; C from Utlley & Utley 5772a; D from Breedlove 33963; E from Standley 29539).

nomic character. Within populations of
B. sirigillosa (1Williaws 26198) and B.
plebeja, individuals with maculate leaves
with plants
plain leaves. The expression ol macula-
tion also appears to be influenced by en-
vironmental parameters  (pers. obs.).
Leaf blades of B. heracleifolia arve often

grow intermixed having

variously colored which has resulted in
leat color forms being recognized as dis-
tinct species (B. punctaia) or varieties

(B. heracleifolia var. viridis). Within a
population of B. hicracleifolia more than
one color form can be observed. Like
maculation, color development in these
forms appears to be influenced by en-
vironmental conditions. The upper leal
surface varies from glabrous to hirtellous,
pilose or hirsute or occasionally tomen-
tose-lanate, but, unlike the lower leaf
surface, is not typically squamose. Scales,
if present, are restricted to principal
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nerves proximally. In species with glab-
upper leaf surfaces, the
leaves are often glandular when im-

rous mature
mature and unexpanded. The abaxial
surface has an indument similar to that
observed on the petioles, but in species
with squamose petioles, the scales are re-
stricted generally to the primary and
secondary nerves.

Leaf morphology within sect. Gircoudia
and Begonia, in general, is characterized
by a pervasive asymmetry. Gentry (1969)
considers leaf form the result of complex
interactions
eters. Leaf blades in sect. Gircoudia ave
similar to those observed in most other
Begonia sections and are obliquely to
transversely inserted on the petioles
(Fig. 3C) in all but four species in which
the blade orientation is straight (Fig.
3D). In at least one of these species, B.
heracleifolia, juvenile leaves are oblique.
The transverse or oblique blade may be
a compromise between efficiency and me-
chanical cost, minimizing the need for

among ccological param-

secondary supporting tissue while op-
timizing water and nutrient transport by
approaching a radial transport system,
which Givnish (1979) suggests is optimal
but impractical for most plants. Leaf
shape is variable within species and
ranges from suborbicular through broad-
ly elliptic or oblong to ovate or obovate.
be observed
among leaves on plants within a popu-
lation and even on a single plant. As
much as a five-fold variation in leal size
within a species can be observed. Some of
variability results because individuals
begin year and
generally will have smaller leaves than
older, more established members of the
population. Begonia leaves are also re-
sponsive to various environmental con-
ditions which may influence leaf size,
thickness and number (Dunn and Costa,
1972). Begonia nelumbiifolia, B. fusca

Great size differences can

llowering their first
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and B. t(hiemer often have extremely
large leaves, with the blades of B. fusca
approaching 90 c¢m in length. Givnish
(1979) me-
chanically more economical than numer-

believes large leaves are
ous smaller leaves which require a more
elaborate support system and may be
conditions. As
these species are rhizomatous, the sup-
port system is restricted (o very suicculent
petioles largely undiflerentiated
parenchyma and a modified stem. Be-
cause blades are often large, complete
leaves of these three species are rarely
collected or often 1mmature
leaves are gathered instead. The morpho-

metric measurements of blade and petiole

favored under certain

with

smaller

size are a rellection of available collec-
tions and not necessarily an accurate
measurement of size variation in these
species.

Leaf apices are usually oblique and at-
sect.
but rarely arc acute to obtuse. Begonia
and B. heracleifolia  Are-
quently lack a well-defined apical region

tenuate-acuminate in Gireoudia,

crassicaulis

because ol their symmetric, lobed leaves.
Basally cordate leaves are most common
in sect. Gireoudia as in other Begonia
sections, but several taxa have different
leaf base forms. The change in leaf base
form {rom cordate to rounded in B.
dressleri and to cuneate in B. buseyi may
have paralleled changes in leaf orienta-
transverse to
straight in both taxa. Begonia fonsecae,
B. conchifolia, B. nelumbiifolia and B.
manicata var. peltata bear basally leaves.

tion [rom oblique or

Among this group B. fonsecae is anom-
alous with its peltate but pseudocordate
leaves (Fig. 3IE). This character combina-
tion has only been observed in sect
Gireoudia in an artificial hybrid (Utley
& Utley 5007a X Utley & Utley 1921) and
a putative natural hybrid between B.
conchifolia and B. sericoncura (Skutch
4600). Smith (1979, pers. comm.) feels
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that the peltate blade form is variable
within individual plants and has ob-
served single specimens with both pel-
tate and non-peltate leaves. Within sect.
Gircoudia this state has only been en-
countered in the previously mentioned
hybrids. In artificial hybrids, leaves on
a single plant may be cordate, peltate or
pseudocordate and peltate, potentially
resulting from developmental abnormal-
ties in the hybrids. Wagner (1962) noted
in a survey of irregular morphological
leal development in hybrid ferns that,
if parents of a particular hybrid differed
greatly in a particular character state,
then that character might tend to de-
velop irregularly in hybrid offspring.
The peltate leaf form with its radial
nerves should provide the most efficient
arrangement of nerves for nutrient and
water transport. Unlike many tropical
that have largely entire leaf
margins, leaf margins are rarely entire
within Begonia. However, herbs and
other understory plants in wet tropical
forests often possess leaves with non-
entire (Bailey and Sinnott,
1916). Reasons for differences in margin-
ation remain unclear but certainly can
influence transpiration rates and convec-
tive heat loss (Givnish, 1979). Perhaps
non-entire Central
American species in the section might
function as multiple drip tips, facilitat-

gr()ups

margins

margins among

ing leal drying. Margination is usually
ciliate and ciliate-denticulate or ciliate-
serrulate and often dentate to doubly
dentate or serrate to doubly serrate at
ends of major nerves. Many taxa have a
broad, but shallow apically rounded
lobe on the side of the blade opposite
the petiole insertion. Leaves of B. wuro-
phylla frequently have a secondary cusp
or shallow lobe a few centimeters be-
hind the apex, on the side opposite the
base. Two species, B. broussonetiifolia
and B. involucrata, have unusual bilobed
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or trilobed leaves. Leaf lobing is most
pronounced in B. heracleifolia and B.
crassicaulis with generally straight, pal-
mately sinuate-lobed leaves. Begonia
sericoneura and B. manicata exhibit
clinal variation in leaf margination with
leaves from the northern part of their
range having cilate and ciliate-denticu-
late margins which are replaced by leaves
with variously lobed margins further
south. Reasons for these differences are
unclear but may be a reflection of subtle
habitat differences. Moreover, margina-
tion characteristic of adult leaves is not
always observed in juvenile foliage (e.g.
B. heracleifolia).

Leaf blades of almost all species in
sect. Gireoudia are palmately nerved
with 5-13 principal nerves but the four
peltately-leaved taxa differ in having
peltinerved blades. Following the classi-
fication of Hickey (1975), leaves of these
species have actinodromous basal nerves
and secondary venation patterns that are
basically craspedodromous. The palm-
ately compound found in B.
thiemei are an exception to this general
pattern since the leaflets are pinnately
veined and craspedodromous.
INFLORESCENCES. Inflorescences of all
species in sect. Gireoudia are borne
laterally from axils of mature or im-
mature leaves. Although they may oc-
casionally appear dioecious because
only staminate or pistillate flowers are
evident, inflorescences within the
section are uniformly monoecious. In-
florescences exhibit great infraspecific
variation in the number of
flowers they produce, which partially de-
pends upon the size of the individual
plant and microhabitat conditions, so
that a large well-developed plant general-
ly will produce inflorescences with larg-
er peduncles and more numerous flow-
ers than a smaller plant within the same
population. In very large species, B.

leaves

size and
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fusca, B. nelumbiifolia and B. thiemer,
the whole peduncle is rarely collected
and occasionally only branches of the

inflorescence will be gathered; thus,
ranges of variation reported for in-

florescence characters in these species
were a reflection of available collections.

It 1s likely these species occasionally have
inflorescences much larger than
been collected. Like petioles, peduncles
are very succulent and brittle with an
indument which correlates well with that
observed on the petioles but is frequent-
ly much less dense and, in some species,
iIs wanting.

Irmscher (1914) presented a survey of
inflorescence types found in Begonia, in
which he recognized two basic inflores-
cence forms, cymes and racemes. An in
depth survey of the inflorescence of B.
cucullata Willd., a commonly cultivated
species, was conducted by Matzke (1938)
who showed that branches of initial di-
chasial cymes in B. cucullata became
modified cincinni. The Central
American sections of Begonia contain
species with predominantly cymose in-
florescences, and the cyme or compound
sect.

have

into

dichasium is characteristic  of
Gireoudia. Although the suffrutescent
species like B. corredorana, B. multi-
nervia, and B. sartorii generally have
symmetric inflorescences (Fig. 4A), the
trend in the section is toward increasing
The majority of
species bear dichasia that are moderate-
ly asymmetric (Fig. 4B) to strongly
asymmetric or unilateral, resulting from
a reduction of one of the two branches
node (Fig. 4C). con-
comitant with a modification of the
cyme in the ultimate and penultimate
nodes, but occasionally in the node im-
mediately preceding the penultimate
node (the subpenuhliimate node). In-
florescence asymmetry has been used to
distinguish among species (Smith and

cyme HS)‘I])I])C[I"V.
J

borne at cach
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Schubert, 1958, 1961), but this character
can be very unreliable unless inlraspecific
variability is well understood and is used
in conjunction with other less equivocal
characters. Inflorescence branching pat-
terns been modified in both 5.
quaternata and B. involucrata. Begonia
modified
metric cymes in which lower nodes are
[rom two to six
7590 of the
possessed  three to four radiate lower
nodes  (Fig. 4D). The
branches per node vary among nodes

have

quaternata produccs Syni-

radiate, but almost

inllorescences  examined
number of

within an inflorescence and between in-
florescences on a single plant (Utley

5688, Utley 5689). Inllorescences of B.
involucrata appear very dense because
many, if not all, of their internodes are
greatly reduced in length, so that many
flowers appear to arise from a single node.
A similar tendency has been observed in
ultimate inflorescence internodes ol
some populations of B. corredorana in
Costa Rica.

Generally, the central llower at cach
dichasial node is staminate, but in some
species the central flower is missing at
the first dichasial node. In several species
cymes are largely symmetric throughout
and ultimate nodes bear three flowers, a
central staminate [lower and two lateral
pistillate flowers (Fig. 4E) or a lateral
pistillate flower and lateral staminate
flower (Fig. 4F). More often, the ult-
mate node, penultimate node and fre-
quently node
modified branching patterns. Generally,
several branching patterns are encounter-

subpenultimate have

ed in a single inllorescence, but without
living material which can be observed
regularly, differences in branching pat-
terns may be difficult to determine from
preserved specimens. In some inflores-
cences the subpenultimate node pro-
normal branch and a central
staminate Hower, but then produces a

duces a
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Fig. 4. Inflorescence form in sect. Gireoudia. A. Symmetric inflorescence. B. Moderately asymmetric
inflorescence. C. Strongly asymmetric or unilateral inflorescence. D. Inflorescence four-radiate at
lowermost nodes. E. Ultimate inflorescence node with a central staminate and two lateral pistil-
late Howers. F. Ultimate inflorescence node with central staminate flower and a lateral staminate
flower and pistillate flower. G-K. Modified ultimate, penultimate and subpenultimate inflorescence
nodes. Several branching patterns are often encountered within a single inflorescence. A W indi-
cates a staminate flower: a @ indicates a pistillate flower.

pistillate f{lower in place of the second
branch, while at the penultimate node
both a staminate and pistillate flower
are borne, along with a branch which
then bears two staminate flowers (Fig.
4G). This sometimes is modified in such a
way that the penultimate node produces
one branch which bears two staminate
flowers and a pistillate flower at the
next node and a second branch that only
has a pistillate flower and a staminate
flower (Fig. 4H). More commonly, the
penultimate node will produce a stamin-
ate flower, a pistillate flower and a
branch which then develops one pistil-

late flower and two staminate flowers at
the ultimate node (Fig. 4I) or, instead
of three flowers, the ultimate node will
only have a staminate and a pistillate
fiower (Fig. 4]). Sometimes the pen-
ultimate node has a second staminate
flower instead of a branch while the
branch bears a pistillate flower and a
staminate flower (Fig. 4K).

Bracts. At each dichasial node in in-
florescences of sect. Gireoudia are pairs
of bracts that ensheath the young buds.
The most frequently encountered ar-
rangement of a bract pair is valvate, with
the bract edges touching but not over-



No. 1

lapping. In B. broussonctiifolia and B.
mvolucrata, the bracts are modified into
an outer and an inner bract, which ve-
sults in the outer bract completely en-
circling the inner bract. In most species
bracts are caducous to persistent, but in
a few species they are fugacious, ap-
parently abscising as soon as the peduncle
begins elongating and remain either
poorly known or unknown. Texture ol
bracts varies from membranaceous and
translucent through chartaceous. Along
with their unusual cochlear arrangement,
bracts of B. broussonetitfolia and B. in-
volucrata  are succulent, but
when dry are most often chartaceous.
Bracts decrease in size and change form
from the lowermost node to the upper-
most node, with the uppermost bracts
greatly reduced in size. The lowermost
pair of bracts is usually navicular and
varies in morphology from oblong-ellip-
tic through suborbicular to transversely
elliptic or broadly obovate. Bracts are
most often glabrous or grandular, but
in a lew species are pilose. The apices
of bracts are most often obtuse or rarely
acute or attenuate-acuminate. Marginal-
ly, bracts range from entire to ciliate-
denticulate or ciliate-serrulate, but in
B. heracleifolia they are unusual by being
glandular-serrulate. Bracts are variable
in color and are commonly green, pink
or deep pink, with more intense colora-
tion often developing in bracts on in-
florescences in exposed locations.

FroraL MorpHOLOGY. Among Central
American species in sect. Gireoudia, all
but one, B. pinetorum, bear staminate
and pistillate  flowers in which it is
possible to distinguish between sepals
and petals. A perianth with two distinct
whorls is not unique to the section, but
rather is widespread among neotropical
sections, occurring particularly in stamin-
ate flowers. Pistillate flowers in many
sections, however, frequently have un-

very
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differentiated perianth parts. This was
recognized by Candolle  (1859; 186)
who referred to parts as sepals or petals
in staminate flowers, but described pistil-
late flowers as being lobed. Neither War-
burg (1891) nor Irmscher (1925) fol-
lowed Candolle but rather standardized
terminology by velerring to perianth
parts collectively as tepals. While Smith
and Schubert (1916b) state they were
able to recognize two distinct perianth
series in staminate flowers, they followed
Warburg and Irmscher in calling the
parts tepals. However, in their charac-
terization of the Begoniales, Smith and
Schubert (1974) used sepals and petals
to describe its perianth. Cronquist (1981)
described staminate [(lowers as often
having 2 unlike valvate sets of 2 tepals.
In familial descriptions, some other
authors (Benson, 1979; Lawrence, 1951)
treat the Begoniaceae as having recog-
nizable sepals and petals in staminate
flowers but tepals in pistillate flowers.
while Hutchinson (1959)
and petals for Begoniaceae flowers in
geneval.

Because of the importance of floral
structure to an understanding of not
only intrasectional velationships, but
also intersectional relationships, it is im
perative that a terminology allowing for
the description of veadily observable
differences in perianth characters be
utilized. Where outer and inner perianth
whorls can be distinguished in stamin-
ate or pistillate Howers (e.g. B. fusca),
1 am calling the outer sepals and the
inner petals. In species with only oune
whorl (e.g. B. manicata), with the ex-
ception of pistillate Howers of B. pine-
torum, 1 refer to members of that whorl

used scpals

as sepals. In morphology this series ap-
pears identical to the outer series ol pre-
viously mentioned flowers and is pre-
sumed to be homologous. Begonia pine-
torum differs in producing pistillate flow-
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ers with typically three to five relatively
uniform perianth segments which are
herein referred to as tepals.

a. Bracteoles

Staminate lowers within sect. Gireoudia
are ebracteolate, and over half the species
also produce ebracteolate pistillate flow-
ers that lack all vestiges of bracteoles, a
condition widespread
among Begonia species. Another group

which appears
of species in sect. Gircoudia, character-
ized as having ebracteolate pistillate
flowers, frequently will bear occasional
pistillate flowers within an inflorescence
that have rudimentary excrescences on
their pedicels and infrequently minute
linear or oblanceolate bracteoles. Sub-
tending the pistillate flowers of four
species (B. crassicaulis, B. conchifolia, B.
plebeja, B. sericoneura) are pairs of well-
developed, deciduous to subpersistent
bracteoles  (Fig. 5A). Bracteoles are
usually borne at the base of the ovary,
but may be several millimeters beneath
the ovary on the pedicel as has been ob-
served in some collections of B. plebeja.
They are submembranaceous to mem-
branaceous and in coloration, pubescence
and margination are comparable to simi-
lar bract characters. Bracteoles vary in
morphology from suborbicular to broad-
ly obovate, transversely elliptic, elliptic,
ovate or oblong. Little taxonomic sig-
nificance is attached
bracteole shape, but their presence or
absence can be useful in distinguishing
among morphologically otherwise simi-
lar taxa and in evaluating putative hy-
brids.

to variations in

b. Sepals

Both staminate and pistillate flowers
consist of two petaloid sepals with val-
vate aestivation which at anthesis are
vertically oriented (Fig. 6A, 5B). In
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cultivation staminate flowers may per-
sist almost a week after anthesis before
abscising with their pedicels as a unit.
In contrast, pistillate flowers will abscise
if pollination has not occurred, but if
it has, the sepals will eventually abscise.
Sepals, which range in color from white
to light or dark pink, depending upon
the species, population and/or hight ex-
posure, vary from elliptic through sub-
orbicular to elliptic, oblong, ovate, obo-
vate, or occasionally in pistillate lowers,
transversely elliptic or reniform. In any
one species, sepals of several different
shapes are commonly observed. With the
exception of B. fusca, and at least some
populations of B. nelumbiifolia, sepals
are generally thin, with the result that
their size and shape occasionally become
distorted during specimen preparation.
Another problem is the tendency for
sepals in some species to change in shape
slightly from suborbicular or ovate to
oblong, obovate or elliptic at anthesis,
making sepal shape a frequently unreli-
able character. Staminate and pistillate
sepals may be approximately the same
size or, in certain species (B. urophylla),
the staminate sepals will be consistently
larger than pistillate sepals. Morpho-
metric differences among taxa, however,
can be very significant since some species
have very small sepals, while others have
intermediate sized or large sepals. Ex-
ternally sepals are either glabrous,
glandular or sparsely pilose in sect.
Gireoudia, with only a few species having
occasionally or typically pilose sepals.

c. Petals

Petals are generally wanting in stamin-
ate and pistillate flowers, but several
species occasionally have staminate flow-
ers with one or two, obovate or oblanceo-
late petals that alternate with the sepals
(Fig. 6B). In pistillate flowers. these



No. 1 Central American Begonia section Gireoudia 2%

same species will [requently have pistil-  to the sepals (Fig. 5C). Petals, when

late flowers bearing usually a single present, may absase shortly after an-
8 8 1 ) )

petal which is oriented at a right angle thesis.

Fig. 5. Floral morphology of pistillate flowers in sect. Gireoudia. A. Profile of bracteolate pistillate
flower. B. Pistillate flower with sepals. C. Pistillatc flower with sepals and a petal. D. Cross-
section of trilocular ovary showing bipartite placentae. E. Cross-scction of bilocular ovary. T. Bi-
cornute stigmas. G. Lunate stigmas. H. Capsule with unequal wings. 1. Capsule with subeqnal
wings. (A-D. G, I from B. conchifolia, Utley & Utley 4458; E from B. dressleri, Drvessler 4141: F, H
from B multinervia, Utley 6015).
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Fig. 6. Floral morphology of staminate flowers
in sect. Gireoudia. A. Staminate flower with
sepals. B. Staminate flower with sepals and petal.
C. Stamens on raised receptacle. D. Profile of
staminate flower. E. Anthers. (from B. couchi-
folia, Ulley & Utley 4458).

d. Androectum

Stamens in sect. Girecoudia ave fascicu-
late on a low or slightly raised subconvex
torus or receptacle (Fig. 6C) and, at an-
thesis, their long axis is oriented per-
pendicular to the long axis of the sepals
(Fig. 6D). Although stamen number has

generally been imprecisely character-
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ized as “‘stamens numerous” or ‘‘stamens
few” and is of little value as such, once
infraspecific has been deter-
mined, stamen number has significant
alue in sect. Girecoudia be-
cause it varies widely among species, with

rariation
taxononic

some species having as few as 5 stamens
(e.g. B. manicata) while others have up
to 82 stamens (e.g. B. fusca). The fila-
ments are short but of varying lengths
within a fascicle, and may be free or
weakly connate basally. Alphonse de
Candolle (1864) described such filaments
in sect. Gircoudia as submonadelphous
and, in B. the filaments
often appear strongly submonadelphous
or even monadelphous. Anthers are simi-
lar in form among the species and are
oblong, oblong-elliptic or obovate, but
vary in size from 0.6-3.1 mm long and are
two-thecate (Fig. 4E). Pollen is shed at
anthesis through arcuate longitudinal
fissures.
Pollen
Gireoudia are typical of wmany other
Begonia taxa in being 3-colporate and
prolate-perprolate  with striate  exines.
Among the Central American members
of the section, pollen is uniformly small.
ranging between 17.5-22.5 X 11-17.5 p.
Although it was reported that grains of
one species (B. heracleifolia) were al-
most twice the size of another (B. nelumn-
biifolia) (Hoover, 1979), such size vari-
ation was not observed in the present
study. Tetrads also have been reported
in Begonia (Erduman, 1966), but none
were seen among the species examined.

quaternata,

grains  of species  in  sect.

(45 (;)’Il()(’('l'llﬁl

The inferior ovary characteristic of
Begonia is three-locular with axial pla-
centation and bipartite placentae in
sect. Gireoudia (Fig. 5D). Although pla-
centae are two-lobed, there is a tend-
ency for lobes to become unequal in



No. 1

some species, like B. cardiocarpa. In B.
fusca and B. garagarana placentae differ
from the placentac usnally observed in
sect. Gireoudia by being strongly vertical-
Iy sinuate-ridged. Placentae, in general,
are  described as  being
throughout” because numerous anatro-
pous ovules are attached to both internal
and external placental surfaces. The bi-
locular ovaries observed on some speci-

“ovuliferous

mens of B. dressleri represent an unusual
modification of the three-locular ovary
in which the two locules are vertically
situated (Fig. 5E). This arrangement of
locules ditlers from that found in the bi-
locular species in sect. 1Weilbachia and is
also Ex-
ternally, ovaries are glabrous, sparingly
glandular or occasionally pitose, but
never s(uamose.

The styles, calyx and corolla, when
present, arise from the summit of the
ovary. Begonia species have from two to
five distinct or basally connate styles
(Hutchinson. 1959, Lawrence, 1951),
but sect.  Gireoudia  pistillate
flowers have three styles that range from
being weakly connate basally to connate
two-thirds their length. Begonia dressleri
is an exception, having two or three
styles  depending the pistillate
flower examined. Among Neotropical

anomalous  within  Begonia.

within

upon

Begonia sections, the bicornute stigma
form predominates and lunate stigmas
are only infrequently encountered. How-
ever, in sect. Gircoudia less than 509 of
the species studied from Central America
had bicornute stigmas (Fig. 5F) while
the majority had lunate stigmas that
ranged from broadly to narrowly lunate
(Fig. 5G). This suggests that, at least
within sect. Gireoudia, lunate stigmas
are a derived condition. Only six rhizo-
matous species occuring in  Central
America (B. croatii, B. fusca, B. garagar-
ana, B. louis-williamsii, B. nelumbiifolia
and B. urophylla) ave characterized by
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no
ot

bicornute stigmas, while the remaining
15 species have lunate stigmas. Bicornute
stigmas predominate among the sutirutes-
cent taxa, with only B. sartorii having
lunate stigmas. Dilterences in stigma
form are very useful in distinguishing
among morphologically otherwise simi-
far taxa and were largely responsible
for a re-evaluation of B. stigmiosa and the
recognition of B. urophylle. The stig-
matic sirface - both stigma types con-
sists of a single, densely papillaceous
band that extends the length of the
stigma.

Carsuris. The [ruit of sect. Gireoudia
and most other begonias is a bony,
loculicidal capsule that dehisces basally
along slits on each side of the wings
(Fig. 5H). Even after capsules shed their
seeds, they remain attached to the senesc-
ing inllorescence. Total capsule lengtl,
from base to apex, or locule length
varied greatly among the species and can
be useful in
species. The external shape of locules

distinguishing  between

varies within species and, therefore, ap-
pears to be of minmmal taxonomic sig-
nificance. In the species examined the
shape ranged from oblong to elliptic, sub-
orbicular, ovate, or transversely elliptic.
The relationship ol capsule wings to one
another can be characterized as equal to
subequal in which all wings are well-
developed and the same size or roughly
similar in size (Fig. 5I) or unequal, in
which case one wing is significantly larg-
er than the other two (Fig. 5H). In
some species with unequal wings, a large
dorsal or primary wing is present but
the lateral wings are greatly reduced
and may appear marginiform, while in
others the dorsal wing is large, but the
lateral wings are well-developed. This
latter condition is potentially inteymedi-
ate between capsules with subequal wings
and those with unequal wings with large-
ly marginiform secondary wings. Since
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lateral wings were frequently margini-
form, only dorsal wings were consistent-
ly measured. Wing length was deter-
mined by measuring the distance from a
capsule’s central axis to the wing tip;
width was measured at the widest point
above the locule chamber (Fig. 5H).
Within a species and frequently within
a single inflorescence several different
dorsal wing shapes exist, but they are

generally  asymmetric  with  oblique
apices. In shape dorsal wings are usually
broadly triangular to ovate, oblong-

elliptic or dolabriform. Lateral wings are
most often broadly asymmetrically tri-

angular, lunate-triangular, lunate or
marginiforni.

SkEDS. Seed coat morphology of Begonia
sect. Squamibegonia Warb. was studied
with SEM by Bouman and De Lange
(1982) who recently surveyed seed coat
structure of a number of Begonia species
representing several sections (Bouman
and De Lange, 1983). Seitner (1972) also
examined seeds, describing
ranges in seed size and variations in seed
coat patterns, but the value of this latter
study is diminished by an apparent lack
of voucher specimens. The numerous
seeds borne in capsules of species in sect.
Gircoudia are small, 0.2-0.55 mm long,
and oblong, oblong-elliptic or occasional-
ly obovate in shape, becoming constrict-
ed proximally (Fig. 7A). The testa is
reticulate and light brown at maturity
(Fig. 7A, B). The seeds contain straight,
oily embryos and no endosperm.

Begonia

BREEDING SYSTEM AND HYBRIDIZATION

Species within sect. Gireoudia are mon-
oecious and produce both pistillate and
staminate [lowers within the same in-
florescence. While this prevents au-
togamy, it does not necessarily increase
xenogamy (outcrossing) unless geitonog-
amy (crossing among flowers within an
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inflorescence) is minimized, since Be-
gonia is self-compatible (East, 1940).
Many monoecious taxa are temporally
dioecious, bearing pistillate and stamin-
ate flowers at different times (Cruden
and Hermann-Parker, 1977). A number
of species in sect. Gireoudia including B.
urophylla and B. multinervia appear to
be temporally dioecious, producing
staminate flowers first and then pistillate
flowers which do not reach anthesis
until most staminate flowers have ab-
scised. A large number of species, such
as B. sericoneura, B. plebeja and B.
quaternata, are temporally dioecious but
toward the end of the pistillate phase
will produce some staminate flowers so
that limited geitonogamy can occur.
Most begonias have several inflorescences,
and in species which tend toward
temporal dioecism, flowering 1is syn-
chronized so that there is little to no
overlap between pistillate and staminate
phases among inflorescences. Examples
of this condition are B. involucrata and
B. multinervia. Although B. conchifolia
and B. strigillosa are initially protand-
rous, pistillate flowers quickly reach
anthesis and there is no further temporal
separation between phases which should
maximize geitonogamy in these species.
This may be important in species that
often occur in small isolated popula-
tions, because it would permit pollina-
tion in the absence of other individuals
with staminate flowers at anthesis simul-
taneously.

Pistillate flowers of Begonia ofter no
obvious rewards to pollinators (Vogel,
1978); staminate flowers ofter only
pollen and neither staminate nor pistil-
late flowers observed in sect. Gireoudia
have a detectable odor, but fragrance
may be associated with flowers of some
other Begonia taxa (Seitner, 1976). It is
now generally recognized that pistillate
flowers of Begonia mimic the staminate
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Fig. 7. Sced coat morphology of Begonia sericoneuwra. \. Sced. X200, B. Close-up
ol seed coat. X500. (from Utley & Utley 1623).
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flowers (Pijl, 1978; Vogel, 1978; Wiens,
1978; Givnish, 1980). In their yellow
coloration and general conformation, the
stigmas look like the androecium and
may deceive pollinators into visiting
them, resulting in “mistake” pollination.
In Carica where “mistake” pollination
was first reported, pollinators visit pistil-
late flowers only briefly before leaving
and searching for more staminate flow-
ers (Baker, 1976). Floral mimicry and
resulting mistake pollination have been
demonstrated recently in another genus
in the Caricaceae (Jacaratia) (Bawa,
1980) and may be important in other
groups as well (Bawa, 1977; Givnish,
1980). Syrphidae (Seitner, 1976) and bees
(Seitner, 1976; Wiens, 1978; Givnish,
1980) have been reported visiting Be-
gonia flowers largely in cultivation, but
I have never observed bees or other po-
tential  pollinators visiting Begonia
flowers in the field in Mexico or south-
ern Central America.

In sect. Gireoudia, flowers of differ-
ent taxa strongly resemble one another in
form, coloration and posture at anthesis,
so that there appear to be no strong
morphological barriers to interspecific
pollination. The major differences
among the staminate flowers of species
involve stamen number and size of
morphological parts. Subtle distinctions
may also exist in inflorescence symmetry,
cyme density and number of flowers per
inflorescence which may be significant
in preventing interspecific pollination as
was noted by Bell (1971) for Umbelli-
ferae. Positive assortative pollination
(Levin, 1970) could also reduce the po-
tential {or hybridization, if species grow-
ing sympatrically were of differing
heights.

Natural hybridization has not been
widely recognized among Begonia species
although begonias readily form artificial,
frequently fertile hybrids in cultivation.
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While hybridization is not rampant in
sect. Gireoudia, it appears to occur often
when two species are sympatric, but does
not usually result in large hybrid swarms.
A primary factor that may diminish the
effects of interspecific pollination is the
generally low level of seedling establish-
ment observed in many Begonia popula-
tions. One described taxon in sect.
Gircoudia, B. Standl., is
thought to be of hybrid origin and a
second, B. fonsecae is suspect because of
its unusual shriveled anthers which pro-
duce no viable pollen. Hybridization in-
volving the following species has been
observed in this study: B. sericoneura x
B. conchifolia, B. seviconeura x B. cor-
redorana, B. sericoneura x B. urophylla
and B. heracleifolia x B. nelumbiifolia.
Skutch 1600 from Pejivalle, Costa Rica
imvolves four specimens at GH, MO,
NY and US. One collection (MO) con-
sists of an element strongly resembling
B. conchifolia in its small, peltate leaves
and few stamens (8-10) but was unusual
in its often deformed anthers. Two other
collections of Skutch 1600 (NY, US) re-
semble B. their thick
rhizomes and basally cordate leaves, but
their leaf blades are smaller than those
generally observed on B. sericoneura
(6.5-10.2 vs. 7-22 c¢m long). The leaves
of these specimens are also unusual in
that they are ciliate-denticulate but not
dentate or serrate to irregularly lobed
like most specimens of B. sericoneura
from Costa Rica. In this respect their
margins are similar to B. conchifolia
margins which are usually denticulate-
serrulate or somewhat crenulate. With
respect to their inflorescences, young in-
florescences have both pistillate and
staminate flowers at anthesis simul-
taneously. Although this is atypical of
B. sericoneura, it is common in B. con-
chifolia inflorescences. Both sepals (5.5-6
vs. (6)8-14 mm long) and ovaries (6.5-

barsalouxii

sericoneura in
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8.5 mm vs. 7-10 mm long) are slightly
smaller than those observed on most
specimens of B. sericoneura. Stamen
number in these specimens also is lower
than usually observed in B. sericoneura
(20-2:4 vs. 35-61) and slightly higher than
B. conchifolia which has 6-13 stamens.
The fourth specimen at GH was anoma-
lous with its basally peltate, but strong-
ly pseudocordate leaves, while other
characters resembled the material at NY
and US. Pollen from all four specimens
was sampled and stained with cotton
blue-lactophenol to gain further evidence
for their hybrid origin. Collections of
B. conchifolia and B. sericoneura were
also sampled to determine their pollen
viability. These data are summarized in
Table 1. Although the putative hybrids
produced about 4095 non-viable pollen
as indicated by non-staining grains, they
also produced significant levels of ap-
parently viable pollen. An artificial hy-
brid between B. conchifolia (Utley &
Utley 5077a) and B. sericoneura (Utley &
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Utley 1921) has recently been synthe-
sized in this study. These hybrids ex-
hibit a range ol leal base forms from
cordate through peltate and pseudocor-
date. In floral
morphology they also resemble the puta-
tive natural hybrids. While pollen vi-

leal margination and

ability was reduced in the putative
natural hybrids, the potential for intro-
gression with one or both parents would
exist, as long as the hybrids produced

some viable pollen.

INTRASECTIONAL RELATIONSHIPS

In his treatment of Gireoudia, Klotzsch
(1855) divided the species he included
into two groups based upon stem orienta-
The first group
suffrutescent species and  species  with
potentially erect rhizomes, while those
with repent rhizomes were placed in a
second group. Beyond this organization
Klotzsch made no attempt to discuss po-
tential species affinities or similarities.

tion. consisted ol

TABLE 1. Morphological comparison of B. conchifolia, B. sericoneura and their putative natural

hybrid.

B. conchifolia

Intermediate

Skutch 1600 B. sericoneura

Leaf blade size (cm) 2-9(14) X 1-8(10)

Leaf base peltate

denticulate-serrulate,
undulate

Marginalion

4) 7-14(22) X
(4) 6-12(16)

6.5-10.2 X 4.1-7

peltate, cordale cordate
or peltate and

pseudocordate

dentate or serrate 1o
doubly deniate,
irregularly lobed

ciliate-denticulate

Sepal size (mm)
Stamen number
Ovary length (mm)

Pollen viability

1-8(13) X 4-8(10.5)
6-13
1-6.5
Utley 5881 1-959,

2959,

3-100%,

Skutch

18-24
1565
1600 (GH)—609,

(NY)—587,
(US)—589%,

(6)8-14 X 8-14(16)

(14)28-61
()7-10
Utley & Utley 3921
1979,
2.9807,

Utley & Utley 4623
93¢
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When Candolle (1864) treated sect.
Gireoudia in his monograph of the Be-
goniaceae, he recognized three sub-
sections within sect. Gireoudia which he
circumscribed primarily on differences in
leaf form. The only species then known
with palmately compound leaves, B.
carolineifolia Candolle
placed in its own intrasectional taxon,
while both species with palmately lobed
leaves, B. crassicaulis and B.
folia, constituted the second subsection.
The remaining 30 species were grouped

from Mexico,

heraclet-

in a subsection that Candolle character-
ized as having variously lobed, dentate
or peltate leaves. Within this taxon
Candolle
groups, those with occasional staminate
those without
petals. Of the three species which Can-
dolle included in the group with occa-
sional petals, only one, B. sericoneura,
is presently included in sect. Gireoudia.
Personally, I have not observed staminate

organized species Into  two

petals  and staminate

flowers with petals in this species, al-
pistillate  Howers
bearing ephemeral petals have been ob-
served. Although B. lindleyana has been
excluded from sect. Gireoudia, its sec-
tional relationships remain in doubt (see
Doubtful and Excluded Species). Most
taxa which Candolle considered to have
apetalous staminate flowers represent a

though occasionally

diversity of growth forms and a number
of species in this group are now known
to have staminate [lowers with petals
infrequently. (1891)

within

Warburg
i
subsections sect.
Gireoudia (as sect. Magnusia), depend-
mg upon the number of pistillate
“tepals.” The majority of taxa were in-
cluded in

1€Cog-

nized three

Gireoudia which
was characterized by pistillate flowers
with two sepals or tepals. Emphasizing
the distinctness of B. pinetorim, War-
burg placed it in its own subsection,
Psathuron, which diflered from other

subsection
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subsections by its pistillate flowers with
four tepals. The remaining subsection,
Rachia, consisted of a single species, B.
incana Lindl., that could be distinguished
by its pistillate flowers with three tepals
and is presently referred to sect. Kuese-
beckia. In his treatment ol the Begonia-
ceae for Die Natiirlichen Pflanzenfami-
Irmscher (1925) concurred with
Warburg in his treatment of sect. Gireou-
dia other Neither
treatment, however, nsight
into species similarities or affinities, ex-
cept in the very broadest context. As
with Candolle’s monograph, the majority

lien,

and most sections.

provided

of species were included in a single
Irmscher’s
treatment, species within sect. Gireoudia
have been studied in the context of flor-
istic surveys and there has been litile
attempt o potential species
affinities or, for many taxa, even to indi-
(Smith

infrasectional taxon. Since

address
cate sectional alliances and
Schubert, 1958, 1961).

Species within sect. Gireoudia have been
here tentatively organized into species
groups based upon phenetic similari-
ties among the species (Table 2), but
these groupings do not constitute a
formal recognition of intrasectional taxa.
A number of Central American species
show no close affinities to other Central
American species and have been placed
in their own species groups. Because in-
sufficient information concerning
demic  Mexican available
during the course of this study, no at-
tempt was made to include them in the
species groups presented.

utilized to divide
taxa into species groups include plant
habit, trichome stipule  form,
stigma type, bracteole presence and cap-
sule wing form. Three of the five
suffrutescent species constitute the multi-
nervia species group which, with the

€n-

taxa was

The characteristics

form,

exception of B. sartorii from Mexico and
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TABLE 2. Species groups of Central American Begonia section Gireoudia.

- dressleri species group—B. buseyi, B. dressleri
. fousecae species group—B. fonsecae

. fusca species group—B. fusca, B. garagarana

. heraclcifolia species group—B. heracleifolia

. manicata species group—B. cardiocarpa, B. manicata
. multinervia species group—B. corredorana, B. multinveria, B. sartorit

. nelumbiifolia species group—B. nelumbiifolia

1
2
3
4
5. involucrata species group—B. broussonetiifolia, B. involucrata
6
7
8
9

. pinetorum species group—B. pinetorum

10. sericoncura species group—B. conchifolia, B. crassicaulis, B. plebeja, B. sericoneura
11. strigillosa species group—B. louis-williamsii, B. morii, B. strigillosa

12. thiemei species group—B. thieinei

13. urophylla species group—B. croatii, BB. quaternata, B. urophylla

Guatemala, is centered in Costa Rica.
Along with their suffrutescent habit
these species have generally symmetric
inflorescences and ebracteolate pistillate
flowers. The two taxa from southern
Central America, B. corredorana and B.
multinervia also share their villous tri-
chomes and bicornute stigmas, while B.
sartorii differs from the group in its whip-
lash trichomes and lunate stigmas. The
remaining suffrutescent taxa, B. brous-
sonettifolia and B. involucrata form the
involucrata species group which is po-
tentially closely allied to the multi-
nervia species group with which it
shares a similar habit, floral and capsu-
lar characters and distribution in south-
ern Central America. The involucrata
species group is distinguished primarily
by its strongly lobed leaves, unusual
bracts and often tomentose indument
formed from slender villi or whiplash
trichomes.

The urophylla species group en-
compasses those taxa which have squa-
mose or villous-ssquamose induments or
rarely villous induments, repent rhi-
romes often similar leafl blades, ebr-
acteolate pistillate flowers and usually
narrowly ovate to oblong or dolabri-
form primary capsule wings and includes
three Central American species. Two of
the species, B. eroatii and B. urophylla,
have bicornute stigmas, while the third,

B. quaternata, is characterized by broad-
ly lunate stigmas. Although B. croatii
and B. quaternata are very
endemics known from only a few locali-
ties, the remaining species in the group,
B. wrophylla, is widely distributed in
Central America. Such broad distribu-
tional patterns have been observed in
only three other species groups. With
similar rhizomes, stipules and squamose,
villous-squamose or villous induments,
species in the strigillosa species group re-
semble the wurophylla species
They, however, stand apart in their
generally smaller leaf blades,
often lunate stigmas and broad primary
capsule wings. Among the group, only
B. louis-williamsii has bicornute stigmas.

narrow

gl'Olll).

much

Aside from B. strigillosa, which has a
range of induments squamose,
through villous-squamose and villous,
indument form the
species. Begonia strigillosa also difters
from the other members in its subequal
capsule wings and broad distribution.

Like the urophylla and strigillosa
species groups, the sericoneura species
group consists of species with rhizoma-
tous habit. Members of this group share
their induments of whiplash trichomes.
lunate bracteolate  pistillate
flowers, broadly ovate to triangular cap-
sule wings and well-developed secondary
capsule wings. In two of the four species

[rom

is constant within

stigmas,
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rhizome orientation is characteristically
erect or ascending. The fonsecae species
group, consisting of only B. fonsecae, a
poorly known species from Honduras, is
closely allied the sericoneura
species group, differing primarily in its
ebracteolate pistillate flowers. The pine-
torum species group is also similar to
the sericoneura species group in its suc-
culent rhizomes and whiplash trichomes,
but it is distinguished from this group
and other species by its pistillate flowers
which regularly have three to four un-
differentiated tepals.

In their succulent ascending rhizomes,
members of the manicata species group
strongly resemble species within the seri-
coneura group. With this group they also
share their lunate stigmas, but differ pri-
marily in their indument which is squa-
mose in B. manicata but villous in B.
cardiocarpa and is comprised of scales
or a mixture of coarse whiplash tri-
chomes and barbate trichomes. This
group differs from the urophylla species
group primarily in its succulent, erect
rhizomes and equal to subequal capsule
wings. Closely allied with both the mani-
cata and sericoneura species groups is
the heracleifolia species group. The re-
lationships among these groups are dis-
cussed in greater detail in the discussions
of individual species.

with

The remaining four species groups
encompass taxa with rhizomatous habits
that have no clear association with other
species groups. They differ from one an-
other in leaf blade orientation and form,
indument, stigma form and primary
capsular wing form. A discussion of the
relationships of species in these groups
to other taxa is presented in the dis-
cussion of each species.

TAXONOMIC TREATMENT

Begonia sect. Gireoudia (K1) A.DC.,

Vol. 25

Ann. Sci. Nat. IV, 11: 133. 1859.

Gireoudia K., Monatsber. Konigl.
Preuss. Akad. Wiss. Berlin 1854: 125.
1854. Lectotype: B. plebeja 1.iebm.

Magnusia  Kl., Monatsber. Konigl.
Preuss. Akad. Wiss. Berlin 1854. 125.
1854. TYPE: Magnusia maxima KL

Begonia sect. Psathuron A.DC., Ann.
Sci. Nat. 1V. 11: 131. 1859. TYPE:
B. pimetorum A.DC.

Begonia sect. Magnusia (K1) A.DC.,
Prodr. 15(1): 333. 1864.

Begonia sect. Aurifornia Ziesenhenne,
The Begonian 41: 13. 1974. TYPE:
B. bakeri C.DC.

Erect suffrutescent herbs, or acaulescent
to caulescent rhizomatous herbs, with
erect or repent, often succulent rhi-
zomes; internodes very short to much
elongate, glabrous to variously pubes-
cent. Leaves alternate, two ranked, blades
simple or rarely palmately compound,
persistent or deciduous, membranaceous
to coriaceous or succulent, oblique to
transverse, rarely straight, basally cordate
or infrequently peltate or rounded to
cuneate, marginally highly variable, pal-
minerved or peltinerved, with 4-13 pri-
mary nerves, glabrous or vatriously pubes-
cent. Stipules fugacious to persistent. In-
florescences axillary, cymose, generally
2-radiate at each node but occasionally
2-6 radiate, internodes elongate, rarely
reduced or aborted, symmetric to asym-
metric or unilateral, few- to many-
flowered. Bracts 2 at each inflorescence
node, fugacious to subpersistent. Stamin-
ate flowers: with two valvate sepals, only
infrequently one or two petals present;
stamens few to numerous, 5-82, fasciculate
on a low torus, filaments free to sub-
monadelphous or monadelphous, an-
thers oblong, elliptic or obovate, dehisc-
ing through arcuate longitudinal fissures.
Pistillate flowers: usually ebracteolate,
but occasionally bracteolate with two
bracteoles at the ovary base or infre-
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quently on the pedicels; sepals two, val-
vate, only infrequently a petal present or
rarely with 3-1 undiflerentiated tepals;
ovary inferior, styles 3 or rarely 2, con-
nate basally to two-thirds their length.
Capsules loculicidal, locules dehiscing
basally on both sides of wings, trilocular
or rarely bilocular with bipartite pla-
centae, ovuliferous on all sides, with $
or rarely 2 wings, wings unequal or oc-
casionally subequal to equal, dorsal or
primary wing variable in form, lateral
wings well-developed or marginiform;
seeds minute, 0.2-0.5 mm long, testa reti-
cilate.

DISTRIBUTION: Central
through Central America to Colombia
and Venerzuela in northern South Ameri-

Mexico

ca.

I bhave selected B. plebeja as the lecto-
type of Gircoudia because it agrees well
with the protologue of Gircoudia and is
one of the more commonly collected and
widely distributed species, ranging from
Mexico to Panama. Although Baranov
and Barkley (1979) designated lectotypes
lor the sections of Begonia including
Gircoudia, they arbitrarily chose the first
species listed by an author in a section
(e.g. ADC., 1859; as per
Klotzsch, 1855 not the original publica-
tion of Klotzsch’s genera, 1851) and with-
out regard lor the protologue. Because
of these factors, their designations of
lectotypes contravene Article 8 of the
International Code of Botanical Nomen-
clature.

or genus

EXPLANATION OF KEY
Characters important in distinguish-
ing the species in Begonia sect. Gireoudia

Central American Begonia section Giveoudia 28

have been described in the section on
morphology. Several traits which are very
useful in species determinations within
the section plant  growth form,
petiolar and internodal indument, stig-
ma shape, stamen number and the cap-
sule wing relationship. Identification of
certain taxa can be difficult unless com-
plete floral material is available because
vegetatively many species are morpho-

are

logically similar or are variable in leaf
[orm and size. With most herbariim ma-
terial it is possible to quickly discern il
a specimen is sufirutescent or rhizoma-
tous have
generally longer internodes that rarely

because sullrutscent taxa
have roots while the majority of the
rhizomatous taxa have shorter internodes
with numerous roots, and specimens ol
these species are frequently accompanied
by quantities of soil and detritus. Two
rhizomatous taxa, B. cardiocarpa and B.
have erect rhizomes,
consequently be mistaken for
suffrutescent  species on occasion, but

manicata, which
may

generally they can be distinguished from
suffrutescent taxa by their shorter, thick-
er internodes and their internodal indu-
ment. Measurements for all morphologi-
taken dried

and floral

cal characters were {from

herbarium  material, for
measurements in particular, it is im-
portant to use only dried material as
floral parts often shrink upon drying.
Where a taxon is variable in a particu-
lar character state, it will key out more
than once. While the key is artificial and
is not meant to indicate relationships
among taxa, morphologically similar
species are frequently nearest neighbors

in the key.
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KEY TO THE CENTRAL AMERICAN STUDIES OF
BEGoNIA SECT. GIREOUDIA

1. Leaves peltinerved or palmately compound.

4

2

Leaves compound; Mexico to Honduras ..........c..cccovovevvevierereririnnns 15. B. thiemer

. Leaves simple

3. Petioles squamose, consisting of lacerate scales; Guatemala ..o

16. B. manicata var. peltata

3. Petioles hirsute, tomentose-lanate or pilose with fine or coarse whiplash
trichomes.

1. Leaf blades large, 15-40 X 11-32 cm; petioles hirsute; Mexico to northern

South AMerica ..., 14. B. nelumbiifolia

4. Leaf blades usually small, 2-15.5 X 1-11 cm; petioles tomentose-lanate, at

least when immature but often becoming pilose with age.

5. Leaf blades 2-9(14) X 1-8(10) cm; staminate sepals 3.5-6.5 X 2.8-6.5 mm;
stamens 6-13; pistillate flowers bracteolate; ovaries 4-6.5 mm long;
wings on ovaries or capsules subequal; Costa Rica-Panama ..................

23. B. conchifolia

5. Leaf blades 13.5-15.5 X 8.5-11 c¢m; staminate sepals 6.5-7 X 6.5-7 mm:
stamens 27-30; pistillate flowers ebracteolate; ovaries 7-10 mm long;
wings on ovaries or capsules unequal; Honduras ..o,

1. Leaves palmately nerved, simple.

6. Leaf blades straight, or occasionally the apex slightly oblique.

7. Leaf blades basally cordate, deeply palmately lobed.

i

/.

8. Petioles squamose, villous-squamose or villous; rhizomes repent; bracts

subpersistent, marginally glandular-serrulate; Mexico-Honduras (Panama)
18. B. heracleifolia

8. Petioles tomentose-lanate, with fine whiplash trichomes; rhizomes erect

or ascending; bracts caducous, marginally cihiate-denticulate to serrulate;
Mexico-Guatemala ..o 19. B. crassicaulis

Leaf blades basally rounded to cuneate, leaves unlobed or with a broad
but shallow lobe, never palmately lobed.

[<=)

9. Leal blades narrowly clliptic, obovate or rhomboid; upper leaf surfaces

glabrous; leafl bases cuneate; stamens 11-13(19); ovaries 2-3 mm long;
capsules 3-1.5 mm long, three-locular with three wings; Panama ............
26. B. buseyi

Leaf blades suborbicular or broadly obovate; upper leaf surfaces hirtel-
lous or glandular-hirtellous; stamens 7-10(13); ovaries 3-4.5 mm long; cap-
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sules 4-5 mm long, three-locular or rarely two-locular, generally with
three wings, but if two-locular, then with two wings; Panama

vernrareeereeens R 200000 a00ORHE B cooooooooo e N e NI e 25. B. dresslert

6. Leaf blades oblique to transverse.

10.

10.

Inflovescence nodes with 3-5(6) branches, only rarely 2-branched at lower-
most nodes; stipules caducous, but if present cucullate or split apically and
appearing obcordate; stamens with filaments submonadelphous to mona-
delphous; Costa Rica-Panama ...... TR ered PO 10. B. quaternata

Inflorescence internodes 2-branched at lowermost nodes, only rarely 3-
branched; stipules caducous to persistent, not cucullate, apically attenuate-
acuminate, acuminate or rarely acute; stamens with filaments borne on a
low or raised torus, occastonally submonadelphous.

11. Petiolar indument squamose or villous-squamose; rhizomatous herbs.

12. Leaves glabrous above to sparsely glandular or if hirsute, then leaves
palmately lobed; stigmas lunate.

13. Leaves palmately lobed ............. RS, ...... 18. B. heracletfolia

13. Leaves unlobed or only with a broad cusp or lobe on the side
of the leaf opposite the petiole insertion.

I4. Internodes generally very short, 0.2-0.8 ¢m long; rhizomes
2-11 (39) cm long, repent; internodes sparsely to moderately
squamose; inflorescences few-flowered; staminate sepals 6-10
X 5.5-10 mm; Southern Mexico to Panami ....coooeeveeiieeenene

I4. Internodes 1.1-3.5 cm long; rhizomes 4-200 cm long, erect
or ascending; internodes glabrous or rarely sparsely squa-
mose or glandular; inllorescences generally many-llowered:
staminate sepals 2.5-6.5(8) X 2-5(7.5) mn; Mexico-Nica-
TAZUEL oot e 16. B. manicata

12. Leaves hirsute above, only rarely glabrous, occasionally with a broad
lobe or cusp on the side of the leat opposite the petiole insertion.
never palmately lobed; stigmas bicornute.

15. Stamens 16-18; leaf blades 8.7-13 X 3.5-5.7 cm; inflorescences
few-flowered; peduncles 6.5-17.5 cm long: ovaries 7-9 mm long,
capsules unknown: Guatemala ...... e 12. B. louis-williamsit

15. Stamens (23)33-61; leaf blades (8.1)10.4-29.3 X (-1.3)6-16.5(19.7)
om; inflorescences generally many-llowered; peduncles (8)(24-80
cm long; ovaries (3.5)4-6.4 mm long; capsules (6)7-10 mm long;
Guatemala to northern South America .......... .. 8. B. wrophylla

I1. Petiolar indument villous, tomentose-lanate, hirsute or pilose, never
squamose or villous-squamose; suffrutescent or rhizomatous herbs.

16. Leaves glabrous above.
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17. Leaves palmmately lobed ..o 18. B. heracleifolia

17. Leaves unlobed or with a broad lobe or cusp on the side of the
leaf opposite the petiole insertion; if bi- or trilobed, then stems
upright.

18. Capsule and ovary wings subequal.

19.

Rhizomes generally repent, internodes generally short,
0.2-0.8 cm long, squamose; inflorescences usually few-
flowered; staminate sepals 6-10 X 5.5-10 mm; stamens 6-
17; pistillate flowers ebracteolate ........ 11. B. strigillosa

. Rhizomes generally erect or ascending; internodes 0.5-

2.3 em long, coarsely villous with whiplash and barbate
trichomes;  inflorescences  usually  many-flowered;
staminate sepals 4-9 X 3.5-9 mm; stamens (12)16-32(37);
pistillate flowers with small bracteoles; Honduras-Costa
RiICA oo 17. B. cardiocarpa

18. Capsule and ovary wings unequal.

20.

20.

Stems upright; inflorescences symmetric to weakly asyni-
metric; suffrutescent herbs.

21. Leaves strongly distally bi- or tri-lobed, the sinus
1/3 to 2/3 the width of the blade; Costa Rica ........
4. B. broussonetiifolia

21. Leaves unlobed or with a broad but shallow lobe
opposite the petiole insertion.

22. Petioles and internodes densely lanate, becom-
ing pilose with age with an indument of whip-
lash trichomes; stamens 11-19; stigmas lunate;
Mexico-Guatemala ... 2. B. sartorii

22, Petioles and internodes villous; stamens 16-27;
stigmas bicornute; Nicaragua, Costa Rica and
Panama ..ocoovveeeniiiiiiiiieeee 1. B. multinervia

Stems repent; inflorescences generally asymmetric to
unilateral; rhizomatous herbs.

23. Internodes generally elongate, 0.9-5.5 cm long,
puberulous when young; stipules caducous, oblong
to lanceolate, 1.7-3.4 X 0.5-0.9 cm; staminate sepals
0.9-1.5 X 0.8-1.6 cm; stamens 30-46; pistillate and
staminate flowers frequently with petals; stigmas
bicornute; capsules 4-8 mm long; dorsal capsule
wing dolabriform, ovate or elliptic, (1.4)2-2.8 X
(0.7)1.1-1.5 cm; lateral wings marginiform; placen-
tae strongly vertically ridged; Panama .................
............................................................ 6. B. garagarana

23. Internodes generally short, 0.2-1 (1.2) cm long;
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villous to squamose; stipules persistent, triangular,
(0.4)0.9-1.6 (2) X 0.4-1.4 cm; staminate sepals 0.4-
1.3 X 0.4-1.1 cm; stamens 11-28; petals rarely pres-
ent (B. plebeja); stigmas lunate; capsules 9-15 mm
long; dorsal capsule wing ovate to asymmetrically
triangular, rarely oblong, 0.8-1.6 X 0.8-1.7 cm;
lateral wings well-developed; placentae unridged.

21. Petioles pilose or glabrate with whiplash tvi-
chomes; internodes 0.8-1.8 (2.5) am diam. with
an indument of coarse whiplash or barbate tri-
chomes: pistillate flowers bracteolate; Mexico
to Panama ... 21. B. plebeja

24. Petioles villous; internodes 0.4-1.1 cm diam.;
villous to squamose; pistillate flowers ebracteo-
late; Panama ............cccoevevveeeeennn. 13. B. morii

16. Leaves pilose to hirsute above.

25. Capsules or ovaries with subequal wings; pistillate flowers with
3-1 tepals; Mexico-Guatemala ... 24. B. pinetorum

25. Capsules or ovaries with unequal wings; pistillate flowers with
2 sepals and occasionally 1 petal.

26. Pistillate flowers bracteolate; petiolar indument of fine
whiplash trichomes; stigmas lunate.

27. Rhizomes generally erect to ascending, often silver-
gray; petioles densely lanate on new growth; stipules
ovate, broadly lanceolate or triangular; stamens (1)
28-61; Mexico to northern South America ...........c.....

20. B. sericoneura

| N}
~1

. Rhizomes repent, brown; petioles sparsely pilose or
glabrate; stipules triangular: stamens 11-24; Mexico-
Panama ooooovveeeiieiiie e e 21. B. plebeja

26. Pistillate flowers ebracteolate; petiolar indument of villi;
stigmas bicornute.

28. Stems upright, internodes (0.6)0.9-10 cm long and
usually less than 1 cm diam.; suffrutescent herbs.

29. Leaf blades essentially unlobed or with a broad but
shallow lobe opposite the petiole insertion; Costa
Rica- Panama ... 31. B. corredorana

29. Leal blades generally strongly lobed with one or
more pronounced secondary lobes.
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30. Leaf blades inarginally ciliate and ciliate-
denticulate; stipules caducous or infrequently
deciduous; internodes 0.6-1.2 cm diam.; in-
florescence internodes greatly reduced or abort-
ed; pedicels of pistillate flowers (0.6)1.6-2.5(3)
cm long, extending to (1.5) 2.1-3.6 (6) cm in
fruit; Costa Rica-Panama ..........cccoceevveeveeeinennen.

30. Leaf blades only rarely ciliate or denticulate ex-
cept at apices of major lobes; internodes 0.2-0.6
cm  diam.; stipules persistent; inflorescence
internodes elongate; pedicels of pistillate flow-
ers 0.6-0.9 (1.4) cm long, extending to 1.1-1.8
(2.1) en in fruit; Costa Rica .o,
............................................ 4. B. broussonetiifolia

28. Stems repent, internodes usually 0.5-3 cm long, but if
longer, then usually more than 1 cm diam.

31.

31.

Petioles tomentose-lanate; staminate sepals mem-
branaceous, 3-4 X 3.5-4.5 mm; staminate petals
wanting; stamens 11-22; capsules 4.5-6.5 mm long;
wings marginally entire; Panama ........ 9. B. croatii

Petioles hirsute; staminate sepals subcoriaceous, 10-
20 mm X 10-19 mm; petals often present; stamens
50-82: capsules 9-15 (19) mm long; wings often
marginally ciliate; Mexico, Guatemala and Hon-

duras ........

1. Begomia multinervia Liebm., Vidensk.
Meddel. Dansk Naturhist. Foren.
Kjgbenhavn 1852: 18. 1852. TYPE:
COSTA RICA: In monte Jaris,
3000 ft, November 1846, Oersied
s.n. (Lectotype: C!; isolectotypes:
B!, C! [2 sheets]).

Gireoudia multinervia  (Liebm.)
KI., Monatsber. Konigl. Preuss.
Akad. Wiss. Berlin 1854: 125.
1854,

Begonia glandulosa sensu A.DC.,,
Prodr. 15(1): 339. 1854. non B.
glandulosa Hook.

Begonia cuspidata C. DC., Bull.
Bot. Soc. Belg. 45: 260. 1896.
TYPE: COSTA RICA: Bords
du Rio Platanar prés Buenos
Aires, February 1892, Tonduz

.................................................... 7. B. fusca

6524 (Lectotype: G!; isolecto-

types: BR! [2 sheets], G!, US!)
Suffrutescent herbs; stems ascendant or
occasionally sprawling, generally un-
branched, 1-3 m tall; internodes elon-
gate, (0.5) 1-7 X 0.2-1.3 cm, hirsute with
rufous to ferrugineous antrorse tri-
chomes 0.4-2 (5) mm long, [requently
with minute glandular trichomes inter-
spersed. Leaf blades simple, chartaceous,
oblique to transverse, asymmetrically
ovate to oblong-elliptic, 7-25 (29.1) X 3-
15 (18.5) cm, basally broadly but shal-
lowly cordate, infrequently deeply and
narrowly cordate with lobes overlapping,
apically attenuate-acuminate to abruptly
short acuminate, marginally entire to
undulate or irregularly serrulate-denticu-
late, rarely cuspidate at ends of major
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nerves, occasionally with a very broad
but shallow apically rounded lobe op-
posite the petiole insertion, upper sur-
face dark green and nitidous, glabrous,
glandular or rarely sparsely hirtellous,
lower surface deep maroon or rarely light
green and glabrous throughout or
sparsely pilose on principal nerves only,
8-12-palmatinerved. Petioles maroon to
light green, 1-16 (21) am X 1-3 (1) mm,
sparsely villous with antrorsely spread-
ing villi (0.3) 0.5-2.5 mm long, occasional-
Iy with minute glandular trichomes inter-
spersed, glabrescent with age. Stipules
persistent to subpersistent, light green
drying to cinnamon-ferrugineous, mem-
branaceous, ascending but spreading to
strongly reflexed with age, asymmetric,
narrowly ovate-triangular to lanceolate,
1.7-3.7 (5) X 0.8-1.9 (2.1) cm, strongly
keeled with the costa excurrent apically
to subapically, marginally revolute and
entire, glabrous. Inflorescences general-
ly exceeding the foliage, regularly cy-
mose, few- to many-llowered, 7.5-32 (36)
cam diam. Peduncles (7) 11-31 (39) em X
1-9 mum, glabrous to sparsely pilose but
glabrescent with age. Bracts caducous,
light green to pink, the lowermost
navicular, ovate, elliptic or suborbicular,
0.7-2.1 X 0.6-1.7 cm, weakly keeled,
apically acute, marginally entire. Stamin-
ate flowers: pedicals 4-10 mm  long;
sepals externally white to pale or deep
pink, suborbicular to broadly elliptic,
ovate or occasionally broadly transverse-
ly elliptic, .5-9 X 5-10 mm, glabrous;
petals wanting; stamens 17-35 (47); fila-
ments 0.3-1.8 mm long, inserted on a low
torus; anthers narrowly oblong-elliptic
or obovate, 1-2 X 0.3-0.9 mm. Pistillate
flowers: pedicels 4.5-15 mm long: brac-
teoles wanting or obsolete; sepals colored
like staminate sepals, suborbicular,
broadly elliptic or transversely elliptic,
(2.,5) 48 X 39 mm, glabrous; petals
wanting; ovary 3.5-8 mm long; styles 3,
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1.2-1.8 mm long, connate to 1/2 their
length, stigmas bicornute. Capsules with
pedicels 5-25 mm long, wilocular, 6-9
(1) mm tong; locule chambers external-
ly suborbicular, broadly oblong-elliptic
or weakly ovate, (-8 (10.5) X 4-7.5 (8.5)
mm; wings unequal, the largest asym-
metrically ovate, triangular, oblong-el-
liptic or infrequently dolabriform, 8-18 X
6.5-13  (17) mm, apically obtuse, the
second symmetric, broadly lunate to tri-
angular, 3.5-7 (11) X 4.5-10 (12) mm,
the third marginiform or shallowly hm-
ate.

DISTRIBUTION AND HABITAT:
Nicaragua to western Panama from sea
level to 1100 m. Begonia multinervia is
an aggressive colonizer, forming large
populations along roadsides, streambanks
and exposed, banks in
tropical and premontane wet regions in
Costa Rica. Although most abundant in
these multinervia
also forms small populations in dense
primary forests. It is one of few Costa
Rican species growing on the calcarcous
soil characteristic of the Fila Cal in SE
Costa Rica (Fig. 9).

FLOWERING: Peak period from No-
vember through AMarch and then spo-
radically through July.

DISCUSSION: Begonia multinervia is
one of the most widespread and abund-
ant Begonia species in Costa Rica, but 1s
mfrequently reported Irom adjacent
Panama and has just recently been col-
lected in Nicaragua (Vincelli 200). The
lack ol collections f[rom both these
countries may be partially a reflection
of the inaccessibility of much of the
Caribbean watershed in these countries.
In these areas it is also likely that suit-
able weedy habitats are not available or
have not been available for sufficient
periods to enable B. multinervia to es-
tablish the dense colonies observed in
Costa Rica.

moist rocky

ruderal habitats, B.
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Begonia multinervia is one of several
suffrutescent species in sect. Gireoudia
from Central America. Tt is recognized
by its habit, lanceolate, strongly keeled
stipules, waxy unlobed leaves that are
frequently deep maroon beneath and
regularly cymose inflorescences. The
major variations observed in B. multi-
nervia involve size, stem orientation and
bracteoles. Stems of individuals f{rom
forested habitats are frequently sprawl-
ing, whereas stems of their counterparts
from exposed habitats are erect or as-
cending. Although leaf blades are very
variable in size, they are uniform in
other characters including the ratio ol
length to width, shape, margination,
pubescence and coloration. Similar size
variation is observed in other morpho-
logical characters. Pistillate flowers of B.
multinervia are characteristically ebr-
acteolate, but individual pistillate tlow-
ers have been observed which possess
one or two minute bracteoles, minute
swellings or excrescences on their pedi-
cels.

I have selected a lectotype for B. multi-
nervia from one of the three sheets at
Copenhagen, and a specimen of Tonduz
6524 at Geneva as a lectotype for B.
cuspidata from the many collections
which Candolle cited in his original
publication of this latter taxon. Begonia
cuspidata was previously treated as a
synonym of B. multinervia (Smith and
Schubert, 1958) and in salient features
agrees with B. multinervia.

Included in B. multinervia is B. glandu-
losa A.DC. (1864), but not B.
glandulosa Hook. Alphonse de Candolle
(1859) identified Seemann 1662 from San
Lorenzo, Veraguas as B. glandulosa,
considering it to be the same taxon as
Hoffman 14 which Klotzsch had pre-
viously annotated as Wagenerta glandu-
losa Kl. an epithet he never published
and Candolle (1864) unequivocally re-

sensu
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jected. Hooker (1861) published B.
glandulosa, citing both Candolle’s an-
notation of the Seemann collection and
material he received under the name
B. nigro-venia from Linden. Recogniz-
ing that Seemann 1662 was the same
species as B. multinervia, Hooker placed
B. multinervia in synonymy with B.
glandulosa. His illustration, plate 5256,
and description concur with each other,
but differ significantly from B. multi-
nervia in both their rhizomatous -habit
and pistillate flowers with 4 tepals and
lunate stigmas. Because of this, Begonia
glandulosa Hook. was recently lecto-
typified by plate 5256 (Burt-Utley,
1981). In the Prodromus, Candolle (1864)
included B. glandulosa, and it is clear
from his descriptions of habit and pistil-
late flowers that he based his concept
of this taxon upon both Seemann 1662
and the Hoffman collection at Berlin.
He, however, cited plate 5256 in his de-
scription and followed Hooker in also
including B. nigro-venia Hort. Linden in
B. glandulosa, but made no mention of
B. multinervia which he treated as a
distinct species. Based both on his de-
scription and the specimens he included,
B. glandulosa sensu A.DC. is clearly
conspecific with B. multinervia.

Begonia multinervia is most closely
allied with two other suffrutescent species
in sect. Gireoudia, B. sartorii and B. cor-
redorana. Relationships within the mudti-
nervia species group are discussed under
B. corredorana and B. sartorii and are
summarized in Table 3. Begonia multi-
nervia is readily diflerentiated from the
remaining suffrutescent taxa in Central
America, B. involucrata and B. brous-
sonetiifolia, by its unlobed leaves which
are frequently deeply pigmented with
anthocyanins beneath and its generally
valvate floral bracts. Both B. broussonetii-
folia and B. involucrata have strongly
sinuate-lobed leaves which are unpig-



No. 1

Central American Begonia section Giveoudia 41

TABLE 3. Morphological comparison of Begonia corvedorana, B. multinervia and B. sartorii.

B. corredorana

Upper leaf surface

Leaf size (cm)

Leaf margination

Petiole length (cm)
Petiolar indument
Trichome type

Intlorescence
internodes

Stamens

Pistillate pedicals
(mm)

Stigmas

hirsute

(13.5)16-28.2 X
(7.4)9-15.5(19)

ciliate-denticulate,
ciliate

7-10
villous
coarse villi

ultimate sometimes
aborted

16-41
5-12(20)

bicornute

B. multinervia B.sartorii

glabrons glabrous

7-25(29) X 3-15(18.5) 12-20(23.9) X 8-16.8
(

cihate-denticulate.
ciliate

entire to undulate or
irregularly denticulate

14-16(21) 5.2-13(22)
villous lanate when immature

coarse villi whiplash trichomes

clongate clongate

17-35(47) 11-19
+.5-15 6-10(18)

bicornute Junate

mented and unusual bracts in which the
outer encircles the inner. Since B. miulti-
nervia’s inflorescence branches are never
aborted or reduced, it can be immedi-
ately separated from B.
which has reduced inflorescence inter-
nodes. These taxa also differ in the
length of their pistillate pedicels. Un-
like B. broussonetiifolia and many popu-

involucrata

lations of B. involucrata which have to-
mentose petiolar induments, those of B.
multinervia are villous.

SPECIMENS EXAMINED: NICARAGUA. Zcl-
aya: 6.3 km S of bridge at Colonia Yolania, 200-
300 m, Vincelli 220 (MO). COSTA RICA: Alaju-
ela: Cuesta de la Vieja, 750 i, Biolley 958 (BR);
La Vicja. Biolley 1000 (BR): Surubres prés San
Matco, Biolley 7048 (BR, CR, G. US); Biolley
17403 (B, US); Collines au Piedades prés San Ra-
moén, 1025 m, Brenes 5485 (CR, F, NY): Brenes
5487 (CR, F); “Alto de la Calera” de San Ramon,
Brenes 5878 (CR); camino de Santiago y La Ca-
lera de San Ramon, Brenes 6479 (CR); Rio Jestis
de San Ramén, Brenes 15003 (CR, F); Alrede-
dores de San Ramén, Brenes 15097 (CR, F); San
Pedro de San Ramén  (Catarata), Brenes 21436
(F); below Cataratas de San Ramoén, Croal 16812
(MO); Rio San Rafael, Hacienda la Marina, 14
km NE of Villa Quesada, 500 m, Molina el al.
17413 (F); Molina et al. 17447 (F); Molina et al,

17450 (F): Cavibbean watershed, Villa Quesada,
850 m, Smith H1633 (F); Caribbean rain forest,
Sucre, Canton  San  Carlos, 1000 m, Smith
FIS50  (F); Los Angeles de  San  Ramoén,
L100 m, Solis Rojas 496 (F, MO); Rio Na-
ranjo, 200 m, Tonduz 7607 (BR, CR, G):
hillsides above Rio  Sarapiqui along rd to
Colonia Virgen del Socorro, 700-800 m, Utley &
Utley 4690 (DUKE); road bauks and distnrbed
primary forest 4-5 kin N of Bijagua, 500-600 m,
Utley 5928 (DUKE, F); about 135 mi E of
Arenal and 6.5 mi W of Fortuna, Wilbur &
Stone 10267 (DUKE): slopes of Volcin Santa
Maria near rd from Liberia to Colonia Blanca,
Wilbur 25100 (DUKE): Atlantic rvain forest arca
on Hacienda La Marina, Rio San Rafael, 150-500
w, Williams et al. 29112 (F). Cartago: rd from
Rio Pacuare to Grano de Oro, 600-1200 m, Croat
36554 (MO): rd from Turrialba o Moravia,
2500 ft, Foster 2722 (GH, US): steep forested
slopes of Rio Reventazén valley on grounds of
HCA, 600 mn, Maas 898 (CR); Schubevt & Roger-
son 614 (US); Schubert & Rogerson 858 (MICH,
US); Rio Turrialba, 500 wm, Smith 6510 (B, GH,
BM, M, US); Adirro, 500 m, Smith 6511 (US);
Pejivalle, 900 m, Standley & Talevio 46885 (US);
foréts de Tuis, Tonduz 10149 (US); Rio de las
Vueltas, Tucurrique, Tonduz 13010 (B, BM, F,
GH, LE, M, P, US); roeky river banks 2-3 km
of La Suiza, 700 m, Utley 6003 (DUKE, ¥, GH,
MO, NY, US); moist voad banks 9.0-12.5 km E ol
Tuis, 800-900 m, Utley 6015 (BR, CAS. CR,
DUKE, F, G, GH, MEXLU, MICH, MO, US);
mountains above Rio Pacuare, about 15 km W
of Moravia, 800 m, Williams 19495 (US): Rio
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Pejibaye near Atirro, 650 m, Williams 19596
(US). Heredia: Rio Puerto Viejo, La Selva, OTS
Field Station, Grayum 2636 (DUKE); La Selva,
Hammel 7890 (DUKE): valley of Rio Sarapiqui,
just above San Rafael, Moore 6579 (BH, US);
Rio Puerto Viejo, Puerto Viejo de Sarapiqui,
Schubert & Holdridge 1358 (A, US). Liméu:
between Limon and Siquirres nearer to Siquirres,
Rio Madre de Dios, Burger 10520 (F): semi-open
banks of Rio Toro Amarillo, Guapiles, 350 m,
Godfrey 66342 (MO); just E of Rio Pacuarito,
5 km E of Siquirres, Utley 6066 (CR, DUKE, F,
GH, MO, US). Puntarenas: Esquinas forest, be-
tween Rio Esquinas and Palmar Sur de Osa,
Allen 5776 (F); 1-2 kin N of Dominical along
road banks bordering river, Almeda & Nakai
4127 (CAS); 9 km N of Villa Neilly, rd to San
Vito, 3000 ft, Almeda, Nakai & Verity 4294
(CAS): orillas del mar de Golfito de Osa (Golfo
Dulce). Brenes 12295 (CR, F); above Rio Terraba
about 10 km ENE of Palmar Norte, 40 m,
Burger & Matte 4652 (BM, CR, MO, NY, US);
5 km W of Rineén de Osa, Osa Peninsula, 50-
200 m, Burger & Liesner 7295 (CR, F); forest
along Rio Barii near Dominical, 0-20 m, Burger,
Visconti & Gentry 10662 (F, MO); undisturbed
forest, Quebrada Palito, Burica Peninsula, 20-
270 m, Croat 22606 (MO, NY, USF); W facing
slopes 5 km N of Villa Neilly, 1500 ft, Gillis &
Plowman 10070 (F); Rio Volcin, 48 km SE of
San Isidvo, 330 m. Jimdnez 3753 (F); AMolina
et al. 18155 (T): mangrove swamp and adjacent
slopes, Rincon de Osa, Liesner 1906 (MO); ridge
trail from Palmar Norte to El Cedral y Maiz,
640-740 m, Moore 6554 (BH. US); Terraba, 260
m., Pittier 3909 (BR., CR, G); for¢t 4 Boruca,
Tonduw: 4144 (BR); Rio Platanar preés Buenos
Aires, Tonduz 6524 (M); Rio Ceibo pres Bucnos
\irves, Tonduz 6568 (BR); 8-10 km N of Villa
Neilly in Fila Cal, 900 m, Utley & Utley 4849
(CR, DUKE, F, MO): 2 km N of Dominical
along CR 223, 40 m, Utley & Ulley 4936 (CR,
DUKE, MO): E of Bucnos Aires along rd to
Puente, 300-400 m, Utley 5949 (CR, DUKE, F,
MEXU, US); 1-2 km E of Dominical, 4 m,
Utley 5978 (B, C, CAS, CR, DUKE, G, GH, K,
MO, NY, TEX, US); 14 km SE of Buenos Aires,
Carretera Intevamericana, ITilbur 20917 (DUKE);
5 km NE of Buenos Aires and 2 ki E of Salitre,
550 m, NWilbur 25308 (DUKE): Maxwell Cone’s
“El Volein” farm at jct of Rio Angel and Rio
Volcan, 450-500 m, Williams, Jiménez & Williamns
24224 (F, US); wet rocky banks in rain forest
area along Rio Sonador, near Panamerican Hwy,
El General Valley, 600 m, 1illiams 28768 (F).
San Jos¢: above Rio Chirrip6é del Pacifico, be-
tween Candan and Chimirol, 1000 m, Burger &
Liesner 7107 (¥, MO, NY, US); 45 mi SW of
Candan, 900 m, Croat 43435 (MO); Candelaria
Hoffmann 14 (B); steep baunks of Rio Pejibaye,
vicinity of San Isidro, 340 m, Molina et al. 18214
(F); El General, Pittier 10622 (BR, CR, US);

Vol. 25

Skutch 2146 (GH, MICH, MO, NY, US); Skutch
3966 (MO, NY, US); Skuich 4716 (F, US); wet
forest at La Hondura, Standley & Valerio 51900
(US); 13-16 km W of San Isidro along CR 223,
900 m, Utley 5976 (DUKE); Finca El Quizaryd,
900 m, Williams et al. 28418 (F, NY). Province
wiknown: La Funta, Kupper 148 (M). PANA-
MA: Chiriqui: moist cliff face along Quebrada
Guanabanito, 1 km W of dam at La Represa,
Busey 482 (MO); second growth on Corotu, 6
mi W of airport at Puerto Armuelles, 100-200
m, Liesner 7 (F, MO, NY, USF); Quebrada
Merida, 4 mi S of Puerto Armuelles, 0-100 1,
Liesner 407 (F, MO); hetween Hato del Jobo
and Cerro Vaca, castern Chiriqui, 700-1000 m,
Pittier 5420 (US); wet mossy bank 6.5 mi S of
Volcin, 3300 ft. Webster 16635 (MO). Coclé: La
Mesa above El Valle de Anton, 860-900 m, Croat
37413 (MO). Veraguas: San Lorenzo, Seemann
1662 (BM, K).

2. Begonia  sartorii Liebm., Vidensk.
Meddel. Naturhist. Foren. Kjgben-
havn 1852: 14. 1852. TYPE: MEXI-
CO: Veracruz: Chistla pa Mirador,
March 1842, Liebmann s.n. (Holo-
type: Cl).

Begonia  sarcophylla liebm. Vi-
densk. Meddel. Naturhist.

Foren. Kjgbenhavn 1852: 12.
1852, TYPE: MEXICO: Oaxa-
ca: Jocotepec (Chinantla), No-
vember 1842, Licbmann
(Lectotype: Cl).
Gireoudia  lobulata
atsber. Konigl.
Wiss, Berlin 1854:
nom. nud.
Gircoudia  sarcophylla  (Liebm.)
KI., Monatsber. Koénigl. Preuss.

S.H.

KI.,
Preuss,
125,

Mon-
Akad.
1854.

Akad. Wiss. Berlin 1854: 125.
1854,

Gireoudia sartorii (Liebm.) KL,
Monatsber.  Komgl.  Preuss.
Akad. Wiss. Berlin 1854: 125.
1854.

Gireoudia lobulata  Kl., Abh.
Konigl.  Akad. Wiss. Berlin

1854: 208. 1855. TYPE: Source
unknown: Ex Hort. Bot. Berol.,
April 1853 (Holotype: B!).
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Begonia  lobulata (K1) A.DC,
Prodr. 15(1): 339. 186.

Begonia cobana C.DC., Bull. Herb.
Boiss. I1.5: 322, 1908. TYPE:
GUATEMALA: Alta Verapaz:
Cobin in silva, 1350 m, May

1907, von Tiirckheim I 1873
(Lectotype:  G!, isolectotypes:
US! [2 sheets])

Suffrutescent  herbs;
branched or unbranched,

stems erect,
1-2.5 m tall;
internodes short to elongate, 1-10 cm X
(5) 7-10 (13) mm, moderately to densely
lanate when immatwre, with rufous to
trichomes  2-6
intermixed with a sparse covering ol

lerrugineous mm long
minute glandular trichomes, but glabrate
with age. Leaf blades simple, chartaceous,
oblique, asymmetric, reniform, ovate or
occasionally oblong, 12-20 (23.9) X 8-16.8
cm, basally broadly but shallowly cord-
ate to narrowly, deeply cordate, apically
attenuate-acuminate to  abruptly short
acuminate or rarely acute, marginally
broadly lobed with a principal lobe op-
posite the petiole insertion, irregularly
dentate, ciliate and ciliate-denticulate to
ciliate-serrulate, glabrous, glandular or
very sparsely pilose basally on principal
nerves above and densely lanate below
when immature but with age becoming
sparsely lanate to pilose, 8-9 (12)-pal-
matinerved. Petioles 5.2-13 (22) em X
1.5-G (8) mum, moderately to densely lan-
ate when immature, becoming glabrate to
sparsely or moderately pilose but only in-
frequently densely pilose when mature
with rufous to ferrugineous whiplash ri-
chomes 2-} mm long intermixed with
Sll'[)ul(’.\’
subpersistent, ascending but spreading to

minute glandular trichomes.
strongly reflexed with age, asymnetric,
narrowly ovate to elliptic or lanceolate,
1.9-2.4 (3.2) X 0.6-1 cm, strongly keeled,
apically obtuse to acute or acuminate,
marginally {requently revolute and entire
to ciliate, glabrous to glandular through-
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out or the keel only pilose to fimbriate-
Laciniate. Inflovescences  generally  ex-
ceeding but occasionally cqualling or
shorter than the foliage. symmetric to
weakly asymmetric, many-flowered, 7.3-
16 (23) em diam. Peduncles 7.1-17 (21.5)
cmr X 2-6 mum, sparsely to moderately
glandular-pilose immature, but
glabrate in age. Bracts caducous, the
lowermost

when

oblanceolate-obo-
vate, 12-15 X 5.5-8 mun, wc;lkly keeled,

navicular,

apically acute to aristate, marginally en-
tire, glabrous or the keel only very
Stammnate  flowers:
pedicels 7-15 (22) nun long: sepals white

sparingly  pilose.
to pink, suborbicular to very broadly
ovate, 6-10 X 5-10 mm, glabrous to
sparingly glandular throughout: petals
wanting or I, rudimentary to oblanceo-
late, 2-1 X 0.7-2 mm; stamens 11-19; fila-
ments 0.5-1.5 mm long, borne on a low
torus; anthers elliptic to oblong-obovate,
1.5-2 (2.2) X 0.6-1 (1.3) mm. Pustillate
flowers: pedicels 6-10 (18) mun long:
sepals colored like staminate sepals, sub-
orbicular, 5-7 X 5-7.5 mm; petals want-
ing: ovary (+4.5) 5.5-8 mm long, glabrous
sparse
glandular trichomes; styles 3, 2-2.5 mm
long, connate brietly basally to 3/ their
length: stigmas broadly lunate. Capsules
with pedicels 12-24 mm long, trilocular,
7-12 mm long; locule chambers external-
Iy appearing oblong-elliptic to obovate,
(5.5) 6-8 (8.5) X (L.5) 5-6 mm: wings 3,
unequal, the largest asymmetrically ovate
to broadly ellipuc, (7) 9-12 (1) X (7)
8-12 mm, apically obtuse to subacute or

or with a imdument ol minute

truncate, the second broadly lunate to
triangular, 16 (7) X 7-9 mm, and the
third marginiform and shallowly hunate.
DISTRIBUTION AND HABITAT:
Southern Mexico o Guatemala in damp
and wet forests between 600-2100 m cle-
vation (Fig. 8).

FLOWERING: Flowering occurs [rom
November to early May.



44 Tulane Studies in Zoology and Botany

Vol. 25

Fig. 8. Distribution of Begonia crassicaulis (squares), B. fonsecae (riangles) and B. sartorii (circles).

DISCUSSION: Liebmann’s collections
at  Copenhagen include sheets
numbered 208 that were annotated as B.
sartorii, but which are clearly not con-
specific. Although both sheets are from
the same locality, they were gathered
during different months. One specimen
dated 3/42 agrees well with Liebmann’s
original description and our present con-
cept of B. sartorii. The second shcet
consisting of a single leal was collected
in 11/41. Because of these differences in
collection dates, the numbers on the
herbarium specimens should not be con-
strued as Liebmann’s original collection
numbers. Similar disparities have been
observed with other Liebmann collec-
tions and Oersted collections. Both
interestingly have numbers in the same
range (i.e. Oersted “197" of B. plebeja)
which appear to have been inscribed on
the sheets in the same handwriting. As
a result of these lactors, I have treated
both Liebmann and Oersted collections
as lacking collector’s numbers. With re-
spect to B. sartorii, Liebmann (1852)
stated that B. sartorii flowered in March,
but his description of floral characters
was incomplete, indicating that he may

two

have had an immature [lowering speci-
men. The Copenhagen specimen (3/42)
is sterile, but earlier type photographs
taken by the Field Museum reveal ad-
ditional material on the sheet with an
immature inflorescence. Since Liebmann
stated the llowering season as March
without indicating any other times, the
specimen gathered in 3/42 should be
considered the holotype ol B. sartorii.

Begonia sarcophylla has been treated as
synonymous with both B. sartorii
(A.DC., 1864) and B. lindleyana sensu
Smith & Schubert (Smith & Schubert,
1946b, 1961) which is herein treated as
B. sericoneura. Only two specimens po-
tentially from the type collection of B.
sarcophylla are known, one at Copen-
hagen and one at Berlin. Although they
bear the same label information and
number (207), they represent disparate
species. The Copenhagen collection of
B. sarcophylla is clearly identifiable with
B. sartorii, while the Berlin sheet is a
different taxon, B. pinetorum. Until re-
cently the only type photographs avail-
able of B. sarcophylla were of the Berlin
specimen which superficially resembles
B. sericoneura. Since the Copenhagen
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specimen  best fits the original descrip-
tion, I am selecting it as the lectotype of

B. sarcophylla.

Included in B. sartorii is B. lobulata
(KL) A.DC. Klotzschr (1855) described
Girecoudia lobulata from a specimen in
the Berlin herbarium prepared from
cultivated material. When Candolle
(1864) included B. lobulata in his treat-
ment of the Begoniaceae, he cited G.
lobulata Kl., the Berlin specimen and
Linden 40. This latter collection has in-
correctly been considered the type of B.
lobulata. Like B. lobulata, B. cobana
was previously treated as a synonym of
B. sartorii by Smith and Schubert (1961)
and is well within the variability pres-
ently recognized in B. sartorii. 1 have
selected as a lectotype for this taxon, von
Tiirckheim I 1873 from Geneva.

In comparison to many other Begonia
species, B. sartorii is velatively well-
collected and existing herbarium ma-
terial indicates that it is a well-defined
species readily distinguished from other
Central American taxa by its suffrutes-
cent habit, with a broad but
shallow lobe opposite the petiole in-
sertion, lanate to pilose petiolar indu-
ment, symmetric cymose inflorescences,
stamen number and lunate
stigmas. Both primary and secondary
floral bracts are conspicuous on in-
inflorescences ol B. sartorii.
inflorescences

leaves

broadly

mature
Based
Lerbarium material, B. sartorii appears
protandrous with a large portion of the
staminate flowers in an inflorescence at
anthesis before pistillate flowers mature.
Although the vast majority of pistillate
flowers and capsules examined lacked
bracteoles or bracteole scars on the pedi-
cels, almost half the flowers had rudi-
mentary excrescences on the pedicels in
positions that would correspond to
bracteolar positions in bracteolate pistil-
late flowers. Bracteoles

upon |n‘csem on

when present
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were small or rudimentary.

Liebmann  (1852) associated both B.
sartorti and  B. multimervia with B,
dichotoma Jacq. on the basis of plant
habit. Although these taxa are vegetative-
ly similar, they differ in floral charact-
ers. The staminate flowers of B. dicho-
toma have 2 sepals and 2 petals while
the pistillate flowers have five tepals. In
contrast, those of B. sartorit and B. multi-
nervia regularly have only two sepals.
Begonia sartorii and B. multinervia ave,
however, similar to each other and have
been placed in the same species group
with B. corredorana. Together with B.
corredorana, they share a common habit,
narrowly ovate-lanceolate stipules, sym-
metric inflorescences, generally apetalous
flowers and similar capsules. The difter-
ences between these three taxa are sum-
marized in Table 3. In both B. sartorii
and B. multinervia, the leaves are typical-
ly glabrous adaxially and the bracts are
valvate. Begonia sartorii differs from B.
multinervia in its ciliate and ciliate-
denticulate leaf margins, lanate petiolar
indument of whiplash trichomes, fewer
stamens and lunate stigmas. In addition
to vestiture, stamen number, and stigma
form, B. sartorii can be distinguished
from B. corredorana by its glabrous
acdaxial leaf  surfaces,
stipules and larger sepals.

subpersistent

SPECIMENS EXAMINED: MEXICO. Chiapas:
paraje of Yehts "UK’um, Municipio of Tenejapa,
4500 fi, Breedlove 748¢ (DS, F, US); road from
Bochil to Simojovel, 4 mi NE of Bochil, Munici-
pio of Bochil, 4500 f1, Breedlove 8834 (DS, US,
WIS); E base of Cerro Tres Picos near Cerro
Bola logging road SW of Colonia Agronomos
Mexicanos, Municipio de Villa Corzo, 1500 m,
Breedlove & Thorme 30213 (DS, MO); 6 km
NW of Rizo de Oro, logging road to Colonia
Figaroa, Municipio of Cintalapa, 1600 m, Breed-
love 31336 (DS, MEXU, MICH, MO): 7 km NE
of Bochil, road 10 Simojovel, Municipio of
Bochil, 1250 m, Breedlove & Smith 32305 (DS,
MEXU); Cervo Brujo between Ranchos Con-
cepeion  and  Olinipo, Langman 3875 (US);
foréts du pins, without further localivy, Linden
40 (K. P); Rio Hondo 4 mi N of Jitotol on road
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to Pueblo Nuevo Solistahuacin, Municipio of
Jitotol, 5500 fi, Raven & Breedlove 19963 (DS,
F, US): Ocosingo, Seler & Seler 2618 (B, GH);
paraje of Mahosik’, Municipio of Tenejapa,
4800 fi, Shilom Ton 1923 (DS, MEXU, NY.
US); paraje of Yash’anal, Municipio of Tene-
japa, 2000 m, Shilom Ton 2084 (DS, MICH,
MSU); Shilon Ton 2089 (NY, US); near Rancho
Mumuntik near Ocosingo, Municipio of Oco-
singo, 4200 fu. Shilom Ton 3519 (DS, MEXU,
MSC, NY, US): near Rancho Viejo of Finca
Prusia, Municipio Angel Albino Corzo, 2400 fi,
Shilom Ton 3529 (DS, DUKE, F, MICH).
Guerrero: about T4 km al SSW del Campamento
El Gallo, el camino a Atoyac. 1950 m, Rzedowski
& McVaugh 63 (MICH). Oaxaca: Hwy 175, 55
mi S of Miahuatlin, 1540 m, Croat 46104 (MO);
Finca Soledad, Alexander 564 (NY); La Soledad,
Ernst 2598 (MEXU, US); Chinantla, Liebmann
sat. (C). Veracruz: Valle de Cordova, Trinidad,
Yourgeau 2100 (B, GH, M, MEXU, P, US);
Purpus 6351 (BM, MO, UC, US): Zacuapan,
Purpus 7758 (GH, MO, UC, US); without
lecality, Liebmann san. (B). GUATEMALA. Aha
Verapaz: Damp woods, Cobin, 4300 fi, Hunne-
well 17175 (GH); 8 km de Villa Hermosa. 1400
m. Molina & Molina 12374 (F, NY): Cobdn.
1260-1440 m, Standley 69451 (F); von Tiircklieim
1159 (B, GH, P, US): von Tiirckhein 11 1619
(BR, G. US): hills about 5 km N of San Pedro
Carcha, 1200 m, Williams et al. 40220 (F, MO);
Sierra Chamd, Rio Cobdn, about 5 km from
Cobdn, 1300 m, Williamns et al. 40633 (F. NY,
US). Baja Verapaz: without further locality,
Seler & Seler 3376 (B, GH); N of divide N of
Santa Rosa, 1650 m, Standley 69913 (F); Sievra
de las Minas, near Pantin, 1600-1800 m, Williams,
Molina & Williams 42130 (DUKE, F). Chiqui-
mula: Montaia Nonojd, 3-5 mi E of Camotin,
G00-1800 m, Steyermark 31684 (F). Huchuelen-
ango: opposite river from Finca Soledad, 5 mi
SE of Barillas, Sierra de los Cuchumatanes,
1150 wm, Steyermark 49502 (¥, GH). Zacapi:
Rillito del Volein de Monos, Volcin de Monos,
1159-2100 m. Steyermark 42385 (F, GH).

3. Begonia corredorana C.DC., Candol-
lea 2: 227. 1925. TYPLE: COSTA
RICA: Llanos de Corredor, March
1897, Pittier 10954 (Holotype:
BR!: isotypes: CR!, Kl Us!).
Begonia valerii Standl., Jour. Wash.

Acad. Sci. 17: 313. 1927. TYPE:
COSTA RICA: Guanacaste: El
Arenal, 485-600 m, January 18-
19, 1926, Standley & Valerio
15215 (Holotype: US!).
Suftrutescent herbs; stems ascendant,
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generally unbranched, 0.5-25 m tall;
internodes short to elongate, 0.9-11.5 cm
X %-9 mm, moderately to densely villous
with deep pink-red to cinnamou or ru-
fous spreading to retrorse trichomes 0.6-3
mm long, frequently with minute glandu-
lar trichomes interspersed. Leaf blades
simple, membranaceous to chartaceous,
transverse or oblique, asymmetric, ovate
or obovate 1o oblong-elliptic or sub-
orbicular, (13.5) 16-28.2 X (7.4) 9-15.5
(19) em, basally broadly but shallowly
cordate, infrequently narrowly,
deeply apically  attenuate-
acuminate, marginally occasionally with
a broad but shallow lobe opposite the
petiole insertion, obsoletely to markedly
undulate, ciliate-denticulate and ciliate,
sparsely to moderately glandular-hirsute
above and beneath but with trichomes
most dense on principal nerves below,
palmately 10-13-nerved. Petioles light
green, occasionally suffused with red, 7-
10 cm X 2-3 mun, moderately to densely
villous spreading rounded or
flattened trichomes 1-3 mm long, only in-
frequently glabrate with age. Stipules
caducous, asymmetric, lanceolate, 1.82.5
X 0.6-0.8 ¢m, strongly keeled, apically
obtuse to acute, marginally entire, sparse-
ly to densely villous throughout. In-
flovescences  typically  exceeding  the
leaves, many-flowered, laxly to densely
cymose, symmetric to only slightly asym-
melric, (6.5) 13-25 cm diam. Peduncles
(12.3) 18.5-35.5 cm X 2.5-5 mm, only
sparsely glandular-pilose, becoming glab-
rate with age. Bracts fugacious, the lower-
most unknown, upper bracts navicular,
broadly ovate to suborbicular or obovate,
apically rounded 10 subacute, marginal-
ly entire, glabrous to sparsely pilose or
glandular throughout. Staminate flowers:
pedicels (3.5) 5-10 (16) mm long; sepals
white to pale pink, ovate or broadly
ovate to subordicular, 256 (7) X 2.5-6
mm, glabrous or pilose, with glandular

only
cordate,

with
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trichomes 1ntermixed: petals wanting;
stamens 16-41; filaments 0.5-1.6 (2) mm
long, inserted on a low to raised torus;
anthers oblong-obovate, (0.3) 0.5-1 (1.3)
X (0.3) 05-0.7  (0.9) mm. Pistillate
flowers: pedicels 5-12° (20) mm long;
sepals colored like staminate sepals, sub-
orbicular to obovate, 3-7 X 3-7.5 mm,
glabrous to  glandular-pilose;  petals
wanting: ovary 3-1 mm long, glabrous to
glandular throughout and, except for
the wings, often pilose, especially basal-
ly; styles 3, 1.5-2 mm long, connate only
briefly basally; stigmas bicornute. Cap-
sules with pedicels (7) 9-19 (23) mm long,
trilocular, 5-9 mm long; locule chambers
externally appearing broadly elliptic to
suborbicular or transversely broadly el-
liptic, 4.5-7 (8) X 3-6 (7) mm; wings 3,
unequal, the largest asymmetrically nar-
rowly ovate to oblong or subdolabriform,
(12) 14-19 (22) X (7) 9-11 mm, apically
subacute to obtuse or tuncate, the
second and third frequently asymmetric,
shallowly lunate or lunate-triangular.

DISTRIBUTION AND HABITAT:
Costa Rica and Panama {rom 20-900 m.
Begonia corredorana forms small popu-
lations on stecp, wet slopes and occasion-
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ally on wet road banks along Costa Rica’s
Caribbean and Pacific slopes. In Panama
it is most lrequently collected on  the
Burica Peninsula near the Costa Rican
border but recently has been found in
the Darien (Fig. 9).

FLOWLERING: December to April.
DISCUSSION: The  characteristics
which distinguish B. corredorana include
its caulescent, nou-rhizomatous habit,
villous internodes and petioles, caducous
stipules, generally unlobed leaves with
ciliate-denticulate margins and hirsute
adaxial  surfaces, lax, many-llowered
symmetric inflorescences, bicornute stig-
mas and uncqual capsule wings.

Subtle differences exist among popula-
corredorana from dillerent
parts of Costa Rica. Those from the
Valle del General are similar to material

tions of B.

from Panama in possessing smaller, glab-
rous sepals, fewer stamens, and shorter
pistillate pedicels than Utley 6071 from
near Turrialba, Staudley & Talerio
16963 from Pejivalle or Lent 2354 [rom
Taus along Costa Rica’s Caribbean slopes
or Utley 5972 from a Pacific cloud forest
in the mountains between Dominical and
San Isidro. Sepals on these specimens
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Fig. 9. Distribution of Begonia corredorana (circles) and B. multinervia (squares).
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were sparsely pilose and the inflores-
cences were characterized by highly re-
duced or aborted ultimate internodes,
much like the ultimate internodes as-
sociated with B. inwvolucrata, but no
other species in sect. Gireoudia. Cot-
related with the aborted ultimate mter-
nodes appears to be the elongate pistil-
late pedicels, as they are observed only
in populations of B. corredorana and in
B. involucrata. Since bracts of B. involu-
crata and a closely related species, B.
broussonetiifolia, are unique in sect.
Gircoudia, it is unfortunate that bracts
of B. corredorana are unknown and un-
available for comparison with these taxa.
Begonia corredorana differs from B. in-
volucrata and B. broussonetiifolia in its
unlobed leaf blades. Material from El
Arenal which includes the type of B.
valeril is size and stamen
number to populations of B. corredorana
previously cited, but has glabrous sepals
and unaborted ultimate inflorescence
internodes like populations from the
Valle del General. Inflorescences of these
specimens differ from both other forms
in their somewhat persistent secondary
floral bracts which in all other material
appear to be caducous or fugacious. The
significance of these differences is pres-
ently not well understood and may in
part be a rellection of the tendency of
B. corredorana to

similar in

form small, geo-
graphically isolated populations. Furth-
er evaluation of these characters must
extensive collections from El
Arenal and the Caribbean slopes.
Begonia corredorana is part of a species
group which includes B. sartorii and B.
multinervia. These species are suffrutes-
cent herbs and, with the exception of B.
sartorit from

await

Guatemala and Mexico,
have induments comprised of villi and
bicornute stigmas. Begonia corredorana
shares with B. multinervia similar stipules
and leaf form, stamen number, bicornute
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stigmas, petiolar indument, and a similar
distribution. Many populations of B.
corredorana also have symmetric, cymose
inflorescences with elongate internodes
like B. multinervia. The major distinc-
tions between these taxa are B. corredor-
ana’s hirsute upper leaf surface, typical-
ly green leaves, and ciliate-denticulate
and cilate leaf margins. In B. wmultinervia
the adaxial surface is glabrous while the
margination is entire to undulate or ir-
regularly denticulate but not ciliate and
the leaves are frequently deep maroon
beneath (Table 3). Begonia corredor-
ana dillers from the remaining member
of the multinervia species group, B. sar-
torii, primarily in its villous indument,
hirsute adaxial leaf surfaces, more
numerous stamens and bicornute stig-
mas. Like B. multinervia, B. sartorii has
glabrous upper leaf surfaces, but stands
apart {rom both B. wmultinervia and B.
corredorana in its leaf blades with
generally a broad lobe opposite the
petiole insertion, whiplash trichomes,
fewer stamens and lunate stiginas (Table
Begonia corredorana has been observed
growing in mixed populations with B.
multinervia in the Fila Cal between Agua
Buena and Villa Neilly, but no evidence
is available to suggest that they hybrid-
ize in regions of sympatry. In the Valle
del General near the Rio Claro, indi-
viduals of B. corredorana (Burger &
Matta /800y have been collected ap-
parently growing sympatrically with B.
sericoneura  (Burger & Matta 1816).
Burger & Matta 4820 which was also
gathered at the same locality is morpho-
logically intermediate between B. cor-
redorana and B. sericoncura. It ve-
sembles B. corredorana in its coarsely
villous stems and petioles, but differs in
its marginally doubly dentate to doubly
serrate leaf blades and inflorescences
with large, bracteolate pistillate flowers
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with broad, lunate stigmas. In these
features the intermediate more closely re-
sembles B. sericoneura. Although cap-
sules were lacking trom Burger & Matta
1820, wing characters can be inferred
from mature pistillate flowers. The prim-
ary wings are broadly triangular and are
similar to the typical B. sericoncura wing
lorm; the secondary wings are also well-
developed, which is unusual in B. cor-
redorana, but common in B. sericoneura.

SPECIMENS ENAMINED: COSTA  RICA.
Cartago: Rio Pejibaye, 0.7 km S of Taus, 740 m,
Lent 2354 (F, MO. NY); Pejivalle, 900 m.
Standley & Talerio 46963 (US); Standley &
I'alerio 47112 (US); abont 16 km NE of Turrial-
ba, rd 1o Siquirres, 900 m, Utley 6071 (DUKE, F,
US). Guanacaste: El Arenal, 485-600 m, Standley
& Falerio 45287 (US). Limén between Limén and
Siquirres nearer 1o Siquirres, Rio Madre de Dios,
Burger, Tisconti & Gentry 10516 (F). Punta-
renas: foresied hills above Palmar Norte de Osa,
500 m, Allen 5860 (F); original forest about 1
km SE of Rio Claro, 20-30 m, Burger & Matta
1800 (CR, F, NY); Croat 32943 (MO, US); Osa
Peninsula, Corcovado National Park, primary
forest 0-1 km upsirecam from ILos Chiles, 300-
400 m, Liesner 3124 (MO). San José: near Alto
San Juan on rd to Dominical, 900 m, Molina et
al. 18110 (F, US); basin of El General, 675-900
m, Skutch 4733 (CR, F, GH, MO, NY, US); wet
roadbanks along rd 1o Dominical, 900 m, Utley
5972 (CR, DUKE, F, GH, MO). PANANMNA.
Chiriqui: Burica Peninsula, San Bartolo, 12 km
W of Puerto Armuelles, 200 m, Busey 712 (F,
GH, MO, NY); Rabo de Puerco, 8 km W of
Puerto Armuelles, 50-150 m, Croat 21974 (F,
MO, NY, USF); primary forest, San Bartolo
Limite near Costa Rican border, 400-500 m,
Croat 22189 (MO); 7 mi W of Puerto Armuelles,
120 m, Croat 35046 (MO). Darién: Rio Tacur-
cuna, vicinity of old Tacarcuna village, 580 m,
Gentry & Mot 13565 (MO, US).

4. Begonia broussonetiifolia A.DC., Ann.
Sci. Nat. 1V. I: 133. 1859. TYPE:
GUATEMALA: without further
locality, 1841, Fricdrichsthal 1031
(Lectotype: W!, isolectotypes: F-
fragments!, W! [2 sheets]).

Suffrutescent herbs; stems frequently

deep red, slender, 0.5-1.0 m tall; inter-

nodes generally elongate, (0.9) 1.8-4.4

(8.5) em long X (2) 3-6 mm, densely
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tomentose, but only sparingly so with
age, with trichomes 1.5-2.5 mm long,
often intermixed with minute glandu-
lar trichomes. Leaf blades simple, ob-
lique to transverse, asymmetric, ellip-
tic, ovate or obovate, (1t.5) 12.5-18 X
6.4-10  (11.5) cm, basally broadly to
narrowly shallowly cordate, apically at-
tenuate-acuminate, marginally  deeply
sinuate-lobed subapically with a large,
well-developed attenuate-acuminate lobe
oblique to the leaf base, occasionally a
second lobe present between the leaf
apex and base, obsoletely undulate, fre-
quently broadly crenulate, infrequently
ciliate, denticulate or serrulate through-
out, but apices of major lobes often cili-
ate-denticulate to ciliate-serrulate, glab-
rous to sparingly hirtellous throughout
or principal nerves only hirtellous above,
and beneath sparsely to moderately hir-
tellous in intercostal regions but dense-
ly tomentose on principal nerves, palm-
ately 9-11-nerved. Petioles often deep red,
slender, 6.8-11 (16) cm X 1-2.5 (3) mm,
densely tomentose, with villi (0.5) 1-1.5
(2) mm long, often with minute glandu-
lar trichomes intermixed., becoming
sparingly tomentose with age. Stipules
persistent, ascending but spreading to
reftexed with age, narrowly ovate to
lance-triangular, 1.1-2 X 0.7-1.1 (1.4) cm.,
weakly keeled, apically obtuse to acute,
marginally entire, glabrous to sparingly
puberulous throughout or only along the
keel. Inflorescences generally exceeding
the leaves, symmetric to weakly asym-
metric, laxly cymose, many-flowered, -4.5-
9 (13) emv diam. Peduncles green suftused
with pink, (14.6) 17.5-27.5 (29) ecm X
2.5-3.5 mm, sparingly to densely tomen-
tose, with minute glandnlar trichomes
often intermixed. Bracts caducous, light
green, the lowermost pair with the outer
completely encircling the inner, glab-
rous to sparingly pilose throughout.

Staminate  flowers: pedicels 7-11 mm
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long; sepals white to pale pink, sub-
orbicular to broadly oblong or ovate, 6-8
(IT)y X 6-9 mm, externally glabrous,
glandular, sparsely pilose or glandular-
pilose throughout; petals wanting; sta-
mens 21-51; filaments 0.4-1.5 mm long,
borne on a low torus; anthers oblong-
elliptic to obovate, 1-1.6 X 0.5-0.8 mm.
Pistillate flowers: pedicels 6-9 (14) mm
long: bracteoles wanting or rudimentary
and fugacious; sepals colored like stamin-
ate sepals and with a similar indument,
transversely elliptic to broadly obovate,
3.5-9 (10y X 7-9 (11) mm; petals general-
ly wzmting, but when present, 1, ob-
lanceolate, 4.5 X 2 mm; ovary 3.5-5.5 mm
long, glabrous to sparingly glandular
throughout but frequently sparsely pilose
basally: styles 3, 1.5 mm long, connate
1/3-1/2 their length; stigmas bicornute.
Capsules with pedicels 11-18 (21) mm
long, trilocular, (5) 6-8 mm long: locule
chambers externally appearing cordate
to oblong, 4.5-6.5 X 4-6.5 mm; wings 3,
unequal, the largest often asymmetric,
oblong-elliptic or mnarrowly ovate-tri-
angular, (11) 12-15 X (7) 8-10 (11) mm,
apically oblique, truncate, obtuse or sub-
acute, the second broadly lunate to asym-
metrically triangular, 4-7 X 6-7 mm, the
third marginiform or subequal to the
second.

DISTRIBUTION AND HABITAT:
Begonia broussonetiifolia has been re-
ported from Guatemala, Nicaragua and
Costa Rica. In Costa Rica this species is
restricted to the Cordillera de Tilarin
where it occurs in cloud forests between
700-1600 m elevation. While B. brous-
sonetiifolia is often gregarious, forming
large colonies on steep, wet forested
slopes, it is not an aggressive colonizer
and is absent from weedy habitats (Fig.
10).

FLOWERING: Populations of B.
broussonctitfolia appear to flower spor-
adically throughout the year, but flower
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most profusely from December to Febru-
ary.

DISCUSSION: The type of collection
from Guatemala and Wright's collection
from Nicaragua are the only collections
ol B. broussoneiiifolia from these
countries and were made over 100 years
ago. More recent field work in these
countries has failed to substantiate the
Guatemalan and Nicaraguan distribu-
tions of this taxon and it is with reserva-
tion that they are included here. I have
selected one of the three Friedrichsthal
specimens at \V as the lectotype of B.
broussonetiifolia.

Begonia  broussonetiifolia is morpho-
logically most similar to B. involucrata
and most recently has been treated as a
synonym of this taxon by Smith and
Schubert (1958, 1961). It shares with B.
involucrata its suffrutescent habit, sinu-
ate-lobed leaves, unique inllorescence
bracts in which the outer encircles the
inner, comparable stamen number, bi-
cornute stigmas and similar capsules. Be-
gonia broussonetiifolia also has a tomen-
tose petiolar indument superficially simi-
lar to that observed on individuals from
many populations of B. involucrata. It is,
however, comprised of fine sericeous villi
and not whiplash trichomes. The major
differences in these taxa include the more
slender stems of B. broussonetiifolia, its
persistent, spreading to reflexed stipules
that are generally smaller than those ob-
served on B. involucrata, elongate in-
florescence internodes and shorter pistil-
late pedicels (Table 4). The leaves of B.
broussonetiifolia are also subtly differ-
ent and are more deeply sinuate-lobed
with generally only one large second-
ary lobe, so that the leaves appear bi-
lobed. The margins are only rarely cili-
ate and ciliate-denticulate, but just be-
hind the apices of the blade and lobes,
they may be both weakly ciliate and cili-
ate-denticulate. Leaves of B. involucrata
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TABLE 4. Morphological comparvison of Begonia broussonetiifolia and B. involucrata.

B. broussonetiifolia

Upper leaft surface
Leaf size (cm)

Leaf margination

Petiole length (cm) 6.8-11(16)

Petiolar indument romentose

Trichome type

Intlorescence internodes clongate
Stamens 21-34
Pistillate pedicels (mm) 6-9(14)

Stigmas bicornute

frequently have several secondary lobes
and are coarsely denticulate-serrulate or
ciliate-denticulate and often doubly den-
tate to serrate. Begonia broussonetiifolia
1s most abundant in wet cloud forests at
elevations under 1600 m (700-1600 m)
while B. involucrata is rarely found in
cloud forests, preferring instead wet mon-
tane forests between 1400-2000 m eleva-
tion, although it grows at lower and high-
er elevations.

SPECIMENS EXAMINED: NICARAGUA: With-
out further locality, Wright s.n. (GH, NY, US).
COSTA RICA: Alajucla: Los Angeles y La Pas
de San Ramén, Brenes 6104 (CR, F, GH, NY);
Piedades Norte v Los Angeles de San Ramén,
Brenes 6719 (CR, F, NY); Calaralas de San
Ramoén, Brenes 13475 (F, NY):; upper drainage
of Rio Perias Blancas below Monteverde Cloud
Forest Reserve, 1250-1350 m, Burger, I'isconti &
Burger 10736 (F); beitween San Ramoén and La
Balsa at Angeles Norte, 1250 m, Croat 16853
(MO); N of San Raman on gravel road to Angeles
Norte and La Balsa, 1200 m, Croat 46864 (MO);
San Antonio de Zarcero, 1550 m, Smith 282
(MICH, US); Atlamic cloud forest, Zarcero,
Smith H250 (F); Pacific cloud forest zone, San
Luis de Zarcero, 1600 m, Smith H568 (F, MO);
Smith NY1177 (GH, NY); about 2 km N of
La Balsa de San Ramén, Utley 5816 (DUKE).
Puntarenas: about 2 km SE of Monteverde, 1500-
1550 m, Burger & Gentry 8556 (CR, F).

glabrous to hirtellous
(11.5)12.5-18 X 6.4-10(11.5)

deeply sinuate-lobed

sericeous villi

B. involucrata

hirteHous or scabrous
(R.7)11.2-27.5(33) X (5.6)8.8-17.2(22.3)
sinuate-lobed, doubly dentate,
ciliate and ciliate-denticulate
(1.7)8-20(37.2)
villous 10 tomentose

couarse to sericcous whiplash
trichomes
reduced 1o aborted
(16)20-41(62)
(6)16-25(30)
bicornute

5. Begonia volucrata Liebm., Vidensk.
Meddel. Dansk. Naturhist. Foren.
Kjpbenhavn 1852, 15. 1852. TYPL:
COSTA RICA: In monte Cande-
laria, 6000 ft, February 1847,
Ocrsted s, (Lectotype: Cl; iso-
lectotypes: B!, C!).

Gircoudia involucrata  (Liebm.)
K1, Monatsber. Konigl. Preuss.
Akad. Wiss. Berlin 1854: 125.
1851.

Gircoudia laciniata KL, Abh.
Konigl.  Akad.  Wiss.  Berlin.
1854: 205. 1855. TYPE: CEN-
TRAL  AMERICA: without
further locality, described from
cultivated material grown
Mathien at Berlin from
sent by Warscewicz (Holotype:
B!).

Begonia laciniosa  A.DC.,
15(1): 310. 1864,
Suffrutescent herbs; stems erect, un-
branched, 1-2 m tall; internodes general-
ly elongate, but occasionally short, (0.6)
1.3-6.3 (9) X 0.6-1.2 cm, lenticellate,
densely tomentose to densely coarsely
villous, becoming moderately to densely

by
seed

Prodr.
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sericeous or moderately villous with age,
with trichomes 1-2 mm long, often inter-
mixed with minute glandular trichomes.
Leaf blades simple, coriaceous to sub-
coriaceouts, oblique to transverse, asym-
metric, oblong, broadly elliptic, ovate or
obovate, (8.7) 11.2-27.5 (33) X (5.6) 8.8-
17.2 (22.3) cm, basally deeply narrowly
infrequently broadly but
shallowly cordate, lobes often
lapping, apically attenuate-acuminate,
marginally strongly sinuate-lobed with 2
or more well-developed often cuspidate
lobes, generally 1 on either side of the
apex, the third, when present, on the
side of the leaf opposite the petiole about
2/3 the distance back from the apex,
doubly dentate to doubly serrate, coarse-
ly ciliate-denticulate to ciliate-serrulate
and ciliate, moderately to densely hirtel-
lous above and beneath, 9-14-palmati-
nerved. Petioles light green, (4.7) 8-20
(32.7) em X 2-4 (6) mm, densely pilose
to tomentose, with soft to coarse whip-
lash trichomes 1-3 mm long, frequently
intermixed with minute glandular tri-
chomes. Stipules infre-
quently deciduous, subelliptic to lance-
(1.2) 232 (3.8) X 08-1.3
(1.6) cm, strongly keeled, apically obtuse
to subacute, marginally entire, sparingly
to moderately pilose throughout or the
lamina glabrous and keel sparingly pilose.
Inflorescences greatly exceeding the foli-
age, symmetric to weakly or moderately
asymmetric, characteristically  densely
cymose, many-flowered, with generally
the upper branches, but frequently both
upper and lower branches greatly re-
duced in length, making the inflorescence
strongly congested distally, (3.5) 5.5-18
(29) em diam. Peduncles light green, (14)
23-47.5 am X (2) 3-6 (9) mm. Bracts ca-
ducous, light green, the lowermost with
the outer completely encircling the inner
in bud, subequal, broadly navicular,
broadly ovate to transversely elliptic,

cordate or
over-

caducous or

triangular,
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(I.2) 153 (3.8) X 1.6-25 (3.9) cm,
apically attenuate-acuminate, marginal-
ly entire, glabrous to sparingly pilose.
Staminate flowers: pedicels (0.9) 1.2-2.3
cm long; sepals white or rarely suffused
with pink, ovate to broadly oblong-ellip-
tic, 8-14 X 6.5-10 mm, glabrous but in-
frequently glandular or sparingly pilose;
petals rudimentary or 1-2,
white, oblanceolate to narrowly obovate,
3-7 X (0.8) 1-2 mm; stamens (16) 20-41
(62); filaments (0.7) 1-2 mm long, borne
on a very low torus; anthers 0.9-1.3 X 0.5-
0.8 mm. Pistillate flowers: pedicels (0.6)
1.6-2.5 (3) cm long; bracteoles wanting;
sepals colored like sepals,
broadly elliptic to transversely elliptic or
suborbicular, (4.5) 6-9 (11) X (3) 49
(10) mm; petals generally wanting, but
when present, 1, white, oblanceolate, 3-
4.5 X 0.6-1.2 mm; ovary 4-7.5 mm long,
glabrous or sparsely puberulous basally;
styles 3, 1.5-2.6 mm long, fused to 1/2
their length; stigmas bicornute. Capsules
with pedicels (1.5) 2.1-3.6 (6) cm long,
trilocular, (6) 7-11 locule
chambers externally appearing oblong-
elliptic, suborbicular, transversely ellip-
tic or obovate, 5-9 X 4-7 mm; wings 3, un-
equal, the largest asymmetric, oblong,
ovate, suborbicular or narrowly dolabri-
form, (8) 11-23 X (7) 8.5-13 (16) mm,
the second marginiform to broadly but
shallowly lunate, (4) 5.5-13 X 5-9 mm,
the third marginiform.

DISTRIBUTION AND HABITAT:
Known only from Costa Rica and the
Chiriqui region in western Panama. The
Guatemalan and Nicaraguan distribu-
tions included by Smith and Schubert
(1958, 1961) are based upon specimens
now referred to B. broussonetiifolia.
While B. involucrata has been collected
at elevations between 1050-3200 m, this
species is most common at elevations
from 1400-2000 m and occurs most fre-
quently in the cool, seasonally drier, wet

wanting,

staminate

mm long;
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lower montane and wmontane Pacific
slopes of the cordilleras. It often forms
local, large colonies on steep forested
slopes and along forested stream banks
(Fig. 10).

FLOWLERING: Most profuse from De-
cember to April and only sporadically
during other months.

DISCUSSION: I have selected one of
the two Oersted collections from Copen-
hagen gathered in February 1847 as the
lectotype of B. involucrata. The most
striking features ol B. involucrata which
readily separate it from other Meso-
american begonias are its denscly cy-
mose inflorescences with the upper and
frequently lower internodes greatly re-
duced in length, and long pistillate and
capsular pedicels. The extent of inter-
ariable not only
within populations of B. involucrata, but
also within individual plants. A feature
which B. shares with B.
broussonctiifolia but is unknown from
other species in the section is an unusual
inflorescence bract form in which the

outer of the lowermost pair of [leshy

node reduction is

mvolucrata

Central American Begonia section Gireoudia 5%

Leaves of B. involucrata have been
characterized the
number of lobes per leaf and their depth

is variable within individual plants (i.c.

as sinuate-lobed but

Burger & Liesner 7043). Similar variation
has been observed in other species with
lobed leaves in
different petiole and internode indu-
ments have been observed in B. involu-
In specimens gathered in the
Cordillera de Talamanca south of Villa
Mills and north of San Isidro along the
Interamerican Highway in Costa Rica,
the internodes and petioles are covered
with coarse whiplash trichomes while in
all other arcas in Costa Rica and Pana-
ma, the indument is tomentose, consist-
ing of fine whiplash trichomes. In leal
form, inflorescence form, stigma shape,

sect. Grreoudia. T'wo

crala.

stamen number and the sizes of various

morphological parts, the populations
were indistinguishable.
Begonia wvolucrata is most closely

allied with B. broussoneliifolia and this
relationship is pursued further in the
discussion of B. broussonetiifolia. The
unusual internode reduction or abortion

bracts completely encloses the inner characteristic of B. involucrata has been
bract. observed in only one other species in the
LI
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Fig. 10. Distribution of Begonia broussonetiifolia (circles) and B. involucrata (squarcs).
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section, B. corredorana. Although some
populations of B. corredorana share this
unusual inflorescence internode reduction
with B.
readily distinguished from each other by
a number of characteristics, including
elevational distribution. The leaves of
these two taxa differ significantly in
margination, with those of B. involucrata
having strong sinuate-lobed
while those of B. corredorana are only
cihiate-denticulate with an occasional
broad, but shallow rounded lobe opposite
the petiole insertion. Pistillate pedicel
length also differs muarkedly between
these taxa, with those of B. involucrata
generally being much longer than those
of B. corredorana. The relationships be-
tween B. involucrata and B. broussonetii-
folia and B. multinervia are discussed
under these taxa.

Begonia involucrata occurs in mixed
populations with B. strigillosa on the
slopes of Volcin Barba, but there is
little opportunity for hybridization
since B. strigillosa flowers during the
rainy months from September to No-
vember in this region. Even if flowering
were concurrent, the potential for
hybridization should be greatly reduced
because of differences in stature between
these species resulting in positive assorti-
tive pollination.

mvolucrata, these taxa can be

margins

SPECIMENS EXAMINED: COSTA RICA:
Alajuela: La Palma de San Ramoén, 1190 m,
Brenes 3805 (F); Brenes 5407 (CR, F, NY); Ca-
taratas de San Ramon, Brenes 13485a (NY); La
Palma de San Ramén, Lent 2369 (CR); Zarcero,
5300 ft, Swmith A377 (F); Smith HI0 (F, MO);
Smith 144 (US); Smith 145 (US); Smith 116 (US):
Smith 287 (F); Caribbean cloud forest, Zapote
de San Carlos, 2000 m, Smith PC288 (F); Smith
H547 (F, GH): cloud forest, Caribbean water-
shed, Tapesco de Zarcero, 1600 m, Smith NY1231
(F, NY); cloud forest, San Luis de Zarcero, 1525
m, Smith P2056 (GH, US); Pacific cloud forest,
6 mi SW of Zarcero, Smith RZI3 (US); La
Ventolera on S slope of Volcin Pods, 1700 m,
Standley 34563 (US): near Tapesco River,
Cordillera Central, about 10 km N of Zarcero,
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1600 m, Iilliams et al. 28921 (F, GH, NY, US).
Cartago: Cartago, 4250 ft, Cooper 5777 (F, US);
N slope of Cerro Carpintera above battlefield at
Laguna de Ochomogo, 1560-1700 m, Dodge &
Thomas 6153 (GH, MO); woods 4 km SW of
Tobosi, 1700 m, Lent 3169 (US): La Carpintera,
Standley 34241 (US); Standley 35489 (US); N
of Cartago along Rio Reventado, 1460 m,
Standley & Valerio 49379 (US); Standley 19548
(US); forest edge, Carpintera, Stork 1080 (F);
Williams 16161 (US); Williams 19437 (US).
Heredia: Rio Porrosati, 1800 m, Leon 522 (CR,
F): 1.7 km W of Porrosati along CR114 to Sacra-
mento, 1900-2000 m, Utley & Utley 4567 (CAS,
CR, DUKE, F, MEXU, MICH, MO, NY, US).
Puntarenas: Pacific watershed, about 2 km SE
of Monteverde, 1500-1550 m, Burger & Gentry
8678 (K, MO). San José: Tarbarcia, 1600 m,
Alfaro 13 (F): San Isidro de Coronado, Alfaro
32393 (US); Allen 537 (F); Allen 539 (F, MO);
2-6 km S of Higuito on drier slopes of Altos de
Tablazo, 4500-5800 ft, Almeda, Nakai & Utley
3733 (CAS); mear San Antonio de Escazi,
Barkley 41549 (US); 25 km N of Sau Isidro de
El General, 1800 m, Burger & Liesner 7043 (CR,
F. MO, NY): Burger & Baker 10077 (NY); Aserri,
Hunnewell 16666 (GH); Hunnewell 16667 (GH);
Qucbrada de los Yases, entre La Guaria y Pal-
milera, Dota, 1700 m, Jiménez 145/ (CR, F, LL,
NY); Alajuelita, ca 4 km of San José, 1550 m,
RKuhbier 104 (CR); Escazt, Nickle & Barvkley sa.
(MO): monte Candelaria, 6000 ft, Oersted s.n.
(C); Curridabat, 1200 m, Pittier 67 (BR, F, US);
Cantina La Lucha, above Las Nubes, Schubert
& Rogerson 633 (US); above Aserri Schubert &
Rogerson 699 (US): ravine above Las Nubes.
Schubert 1022 (F); viverside thicket, vicinity of
El General, 1560 m, Skutch 2988 (GH, MO, NY,
US); Piedra Blanca, 1900 m, Solis 165 (CR, F,
MO); Cerros de Escazii, Solis 271 (F); Standley

32436 (US): Standley 32503 (US): between
Aserri and  Tarbaca, 1600-1900 m, Standley
34107 (L'S); Standley 41407 (US): Santa Maria

de Dota, 1500-1800 m, Standley 41838 (US);
moist thicket along Rio Blanco NE of El Copey,
1800-1900 m, Standley 41888 (US); Santa Maria
de Dota, 1500-1800 m, Standley 42388 (US);
Standley & Valerio 44065 (US); wet forest,
Zurqui, 2000 m, Standley & Valevio 48137 (US);
ruisseau dans les lHanos d’Alajuelita, Tonduz
1506 (BR, CR, US); Santa Maria de Dota, 1300
m, Tonduz 2361 (BR, CR); foréts du Copey, 1800
m, Tonduz 11809 (CR, US); Santa Rosa de
Copey, Tonduz 12178 (CR, US); slopes 5 km
SE of Hiquito, on Calle Tablazo, Altos de
Tablazo, 1800-1900 m, Utley & Utley 3857 (CR,
DUKE, F, MEXU, MO, NY, US); between
Cascajal and San Isidro de Coronado, 500-6000
ft, Utley 5714 (DUKE, MO, US); streambanks
SW of Cerro Daser, Cerros de Escazi, 2000 m,
Utley 5741 (BR, CAS, CR, DUKE, F, GH, MO,
TEX); 4 km SE of Hiquito, Altos de Tablazo,
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Utley 5771 (B, C, CR, DUKE, F, G, K, MICH,
MO, NY, US, W); Utley 5776 (DUKE, ¥, GH,
MO, US); 26 km S of La Georgina along Inter-
american Hwy, 1600-1800 m, Utley 6103 (DUKE);
16 mi N of San Isidro del General near Rio
Paynar, 1580 m, Wilbur & Luteyn 18997 (DUKE);
near Tarbaca, about 15 km S of San Jos¢, 1900
m, Williams 19450 (U'S); cloud forest arca, slopes
of Cordillera de Talamanca, Williams, Jiménez
& Williams 24333 (CR, F, US): ‘Falamanca,
Williams 28597 (F., NY, US). PANAMA. Chiri-
qui: “New Switzerland”, cemural valley of Rio
Chiriqui Viejo, 1800-2000 m, Allen 1319 (F, GFH,
MO, NY, US): E facing slope above Cerro Hor-
queta,  1660-1700 m, Cochrane, Cochrane &
Kowal 6242 (MO, WIS): between Bambito and
Cerro Punta, Croat 10566 (MO): N of Audnbon
cabin, Croat 13629 (MO); above San Felix along
mining rd 18-27 mi oll Panamerican Hwy, 1200-
1500 m, Croat 33075 (MO); Cerro Punta, 0.5 mi
SE of Enure Rios, 1 mi by road from Cerro
Punia, 2000 m, Croat 48577 (MO); Bajo Chorro,
Boquete District, 6000 fr, Davidson 108 (F, GH,
MO, US): oak forest, Rio Piedras Candella, 1800
m, McAlpin 2200 (DUKE); humid oak-laurel
forest near Rio Chiriqui Viejo 1.5 mi W of
Cervo Pumnta, 1700 m. MacDaniel 10126 (DUKE);
Bajo Grande, 1-3 km E of Cerro Punta, 2000-2200
m, Nee 9980 (MO); high forest along Quiel rd
10 km above Boquete, 5500 ft, Proctor 31802
(LL); W slope of El Baru, 7000-8000 ft, Tyson
& Loftin 5968 (US); W of Cerro Punta near Las
Nubes, 6160-6400 ft, Utley 5657 (CAS, DUKE,
MO, NY, US); hillside above rd along Rio Chiri-
qui Viejo, Utley 5687 (B, BR, C, DUKE, F, G,
GH, MEXU, MICH, MO, NY, TEX, US, WIS);
White & White (F, MO, VT); wooded slopes
about 1 km N of Las Nubes. 2000-2300 m,
Wilbur et al. 15250 (DUKE).

6. Begonia garagarana C.DC., Smithson.
Misc. Coll. 69: 2. 1919. TYPL:

PANAMA: Cerro de Garagarad,
Sambu  Basin, southern Darién,

500-940 m, February 7, 1912,
Pittier 5672 (Holotype: US!).
Terrestrial herbs; rhizomes repent, 10-
57 cm long; internodes clongate, 0.9-5.5
X 0.5-1.3 em, puberulous when young,
with spreading or adpressed trichomes
0.1-1 mm long, intermixed with minute
glandular trichomes, glabrescent with
age. Leaf blades simple, chartaceous, ob-
lique, usually asymmetrically suborbicu-
lar or rarely broadly oblong, 16-26 X 11-
20 c¢m, basally narrowly deeply cordate
or occasionally broadly shallowly cor-

Central American Begonia section Giveoudia
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date, apically abruptly short acuminate,
marginally irregularly crenulate to denti-
culate, glabrous throughout above but
glandular in  mtercostal regions  and
glandular-puberulous on nerves beneath,
palmately 1l-13-nerved.  Petioles 13-10
cm X 0.5-5 mm, sparsely pubescent when
mature with minute glandular trichomes
intermixed with the antrorsely adpressed
0.1-1 mm trichomes. Stipules caducous,
chartaceous, asymmetrically oblong to
lanceolate, 1.7-5.1 X 0.5-0.9 cm, weakly
apically acute,
marginally entire, ¢labrous or the costa

to strongly keeled,
only fimbriate. Inflorescences typically
exceceding the leaves, cymes asymmetric
to unilateral, lew- to many-llowered, 7-11
cm diam. Peduncles 39-81.5 cm X 1-6 mumn,
sparsely with  trichomes
spreading to antrorse, but glabrate with
age. Bracts caducous, the lowermost navi-
cular, broadly obovate, 1.4-1.9 X 1-1.6 cm,
weakly keeled distally, apically acute to
obtuse, marginally glabrous.
Staminate flowers: pedicels 1.2-1.5 (1)
cn long; sepals suborbicular to broadly
oblong, 0.9-1.5 X 0.8-1.6 cm, glabrous:
narrowly obovate-

puberulous

entire,

petals wanting or 2,
oblanceolate, 6.5-10 X 3-1 mim; stamens
30-16; filaments 0.1-1 mm long, inserted
on a low torus: anthers narrowly oblong
to obovate, 2-2.8 X 0.4-0.8 mun. Pistillate
flowers: pedicels 1 cm long: bracteoles
wanting; sepals  suborbicular, 0.9-1 X
0.9-1 cm, glabrous; petals wanting, 1 or
2. oblanceolate, -1 X 2 mm: ovaries 4-1.5
nim long; styles 3, connate brielly basal-
ly; stigmas bicornute. Capsules with pedi-
cels 1.7-3 an long, wilocular, 1-8 mm
long: locule chambers externally appear-
ing ovate or cordate, 3-6 X J4-7.5 mm;
wings 3, unequal, the
metrically dolabriform to ovate or ellip-
tic, (1.4) 2-28 X (0.7) 1.1-1.5 ¢m, apical-
ly rounded to broadly ovate, the second
and  third triangular,
marginiforn.

largest asymi-

asymmetrically
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AND HABITAT:
ranging from the

DISTRIBUTION
Endemic to Panama
vicinity of Santa Fé in Veraguas Pro-
vince to Cerro Pirre in the Darién at
elevations between 450-1400 m on wet
forested slopes (Fig. 11).
FLOWERING: Flowering specimens
have been collected between December
and April.

DISCUSSION: Begonia garagarana is
poorly collected and available specimens
lack sufficient floral material to provide
adequate information on variability in
floral Although  poorly
known, B. garagarana stands apart from

characters.

other species in sect. Gireoudia with its
caulescent rhizomatous habit, elongate
internodes, caducous, oblong to lanceo-
late stipules and sparingly puberulent
indument.

With its elongate, puberulous inter-
nodes and bicornute stigmas, Begonia
to the suflrutes-
cent species but differs from these species

garagarana is similar
in its rhizomatous habit, asymmetric to
unilateral intorescences and musual
vertically ridged or sinuate placentae.
The only other rhizomatous species with
bicornute stigmas in the section are B.
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urophylla, B. lowis-williamsii, B. croatii,
B. nelumbiifolia and B. fusca. Begonia
garagarana difters from the first four taxa
in its very sparse indument of villi,
elongate internodes, generally larger
sepals, small capsules with large prim-
ary wings and its unusual ridged pla-
centae. Only one other species in sect.
Gireoudia in  Central America has
strongly ridged placentae, B. fusca, with
which B. garagarana also shares similar
villi, often caducous stipules, pistillate
and staminate flowers occasionally with
petals and often dolabriform capsule
wings. Begonia garagarana ditters from
B. fusca in its more sparse indument,
puberulous internodes, smaller leaves,
membranaceous sepals, fewer stamens and
smaller capsules.

SPECIMENS EXAMINED: PANAMA. Daric¢n:
Pirve, Bristan 465 (MO); Duke 6577 (MO):

Gentry & Clewell 6953 (DUKE, MO). Veraguas:
forested slopes of Cerro Tute, vicinity of Santa
Fé, 2500 ft. Allen 4375 (in part) (MO); near
Escuela Agricola Alto Piedra near trail 10 top
of Cerro Tute, 2200-2400 ft, Antonio 3531 (MO);
stream in valley of Rio Dos Bocas NW of Santa
Fé, 450-550 ., Mori et al. 3812 (MO); Pacific
slopes above stream NW of Santa Fé, Alto de
Piedra, Mori et al. 3953 (MO).

o~

Fig. 11. Distribution of Begonia croatii (squares), B. garagarvana (cixcles) and B. morii (triangles).
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7. Begonia  fusca  Licbm., Vidensk.
Meddel. Dansk. Naturhist. Foren.
Kjgbenhavn 1852: 7. 1852. TYPL:
MEXICO: Oaxaca: S. Jago Amat-
lin, 4500 fi, July 1842, Licbmann

sa. (Lectotype: C!; isolectotype:

Ql).

Magnusia maxima Kl., Monatsber.
Konigl.  Preuss. Akad. Wiss.
Berlin 1854: 125. 1851. nom.
mnud.

Magnusia fusca (Liebm.) KI., Abh.
Konigl.  Akad. Wiss. Berlin

1854: 222, 1855.

Magnusia maxima K1., Abh. Konigl.
Akad. Wiss. Berlin 1854: 223.
1855. TYPE: MEXICO: Hort.
Bot. Berol. July 1853. (Holo-
type: B!).

Herbaceous perennials; rhizomes ve-
pent; internodes 1.5-3 X 1.2-3.5 cm, lenti-
cellate, densely squamose, the fimbriate-
lacerate scales 0.3-1.6 an long. Leaf
blades simple, oblique, asymmetric, sub-
orbicular or broadly elliptic to ovate or
obovate, 18-48 (90) X 13.5-35 cm, basally
narrowly to broadly deeply cordate, with
lobes frequently overlapping, apically
acuminate to
marginally irregularly dentate, ciliate-
denticulate ciliate, sparsely to
moderately hirsute above and beneath
but more dense on principal nerves be-
low, palmately 10-12-nerved. Petioles
26.5-72 (150) cm X 4-13 mun, moderately
to densely hirsute when immature, the
spreading to matted villi 0.5-2 mm long,
frequently with glandular
intermixed. Stipules caducous to semi-
persistent, subcoriaceous, asymmetrical-
ly ovate, 1-2 X 0.8-2 ¢m, strongly keeled,
apically acute, marginally entire, glab-
rous or hirsute throughout, but only the
keel strongly lacerate-fimbriate. In-
florescences potentially exceeding the
foliage, symmetric to weakly asymmetric,
laxly cymose, many-flowered, 15-30 cm

attenuate-acuminate,

and

trichomes

Central American Begonia section Giveoudia
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diam. Peduncles 33-81 X 0.6-1.5 <m,
moderately to densely hirsute or tomen-
tose  when immature, with minute
glandular  trichomes frequently inter-

mixed, but glabrate with age. Bracts ca-
ducous, navicular, asymmetric, ovate to
elliptic, 3.1-1.5 X 1.3-24 oan, weakly
keeled, apically acute to subacuminate,
marginally ciliate-serrulate, this especial-
ly pronounced from midlamina to apex;
densely
casional

hirsute with  oc-
lacerate-fimbriate  scales and
minute glandular trichomes. Staminate
flowers: pedicels 0.8-1.3 (2.3) can long;
sepals white to pink,
broadly elliptic to suborbicular or ovate,

throughout

subcoriaceous,

1-2 X 1-1.9 cm, externally sparsely pilose
medially; petals generally wanting, Dut
when present, 2, chartaceous, narrowly
obovate, 6 X 4 mm; stamens 50-82; fila-
ments 0.8-2 mm long, inserted on a
slightly raised torus; anthers narrowly
oblong, obovate or oblanceolate, 1.9-3.1
X 0.5-1 mm. Pistillate flowers: pedicels
0.5-2 cm long; bracteoles wanting: sepals
subcoriaceous, colored like the stamin-
ate sepals, suborbicular 0.9-1.8 X 0.9-1.6
cm, sparsely pilose to glandular pilose
medially; petals generally wanting, but
when present, 1, elliptic to narrowly obo-
vate, 7-8 X 3.5 mm; ovary 6-10 mm long,
sparingly
throughout, margins of wings commonly

pilose or glandular-pilose
ciliate; styles 3, 2-3 mm long, connate to
1/2 their length: stigmas bicornute. Cap-
sules with pedicels (2.2) 2.5-1.0 (5.5) cm
long, wilocular, 0.9-1.5 (1.9) cm long,
with strongly vertically ridged or sinuate
bipartite placentae: locule chambers ap-
pearing oblong to weakly ovate, 8-13 X
7-22 mm wide; wings 3, unequal, margin-
ally ciliate, the largest variable in form,
asymmetric, ovate, obovate, dolabriform
or occasionally elliptic, 1.6-3.8 X 1.4-2.8
cm, the second asymmetrically lunate to
broadly but shallowly wriangular, 0.7-1.2
(1.5) X 0.9-1.4 (1.7) cm, the third margini-
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form and very shallowly lunate.
DISTRIBUTION AND HABITAT:
Southern Mexico, Guatemala and Hon-
duras between 1000-3000 m elevation
(Fig. 12).

FLOWERING: Flowering material of
B. fusca has been collected throughout
the yeanr.

DISCUSSION: Begouia fusca is perhaps
the largest species in sect. Gireoudia with
leaf blades to 90 ¢m long and petioles
to 150 cm long. Although B. fusca at-
tains these dimensions, the vast majority
of preserved specimens contain plant
parts significantly smaller or lack major
plant parts including rhizomes, petioles
and peduncles. Because size variation was
determined from these specimens, it is
not necessarily an accurate measure of
the upper size limits of many characters
of B. fusca.

I chose as the lectotype of B. fusca a
specimen of Liebmann sn. at Copen-
hagen which was gathered near S. fago
Amatlin in Oaxaca, Mexico. One of the
other collections cited by Liebmann
(1852), Tonaguia, Mexico contained
leaves of a still undetermined taxon.
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Begonia fusca is readily determined by
its large, pilose subcoriaceous sepals,
numerous stamens, strongly vertically
ridged or sinuate placentae, large cap-
sules and capsule wings with ciliate mar-
gins. Like several other species in the
section, both staminate and pistillate
flowers occasionally have petals.

In his treatment of the Begoniaceae,
Klotzsch  (I855) described B. wmaxima
from cultivated material available at
Berlin. While he included M. fusca as a
distinct species within Magnusia, follow-
ing his description of M. maxima,
Klotzsch listed his illustration of M.
fusca. Since there are no apparent differ-
ences between these taxa, it is unclear
whether Klotzsch was placing M. fusca
in synonymy with AM. maxima or whether
this was a typesetter’s error.

With its villous indument and bi-
cornute stigmas, B. fusca resembles

several rthizomatous taxa. Among the
rhizomatous taxa with villous induments
and bicornute stigmas, only B. garagara-
na, a Panamanian endemic, regularly
has staminate and pistillate llowers with
petals and similar placentae. The salient

Fig. 12. Distribution of Begonia fusca (triangles), B. pinetorum (circles) and B. thiemei (squares).
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features which distinguish these taxa are
presented in the discussion of B. gara-
garana.

8

SPECIMENS EXAMINED: MENICO. Chiapas:
near Puerto del Viento, 9 m N of Pueblo Nuecvo
Solistahuacin, Municipio of Rayon, 6100 ft,
Breedlove 10156 (DS, F, MICH); wooded ridge
7 mi N of Jitotol on side road to an oil-well,
Municipio of Jitotol, 6700 ft, Breedlove 15395
(DS, F, MICH, US); Summit of Chuchil Ton,
NE of Bochil, Municipio of San Andrés Lar-
rainzar, 2700 m, Breedlove 6847 (DS, MEXU,
MICH, MO); Breedlove 29264 (DS); Breedlove
34664 (DS); E base of Cerro Tres Picos near
Cerro Bola along logging road SW of Colonia
Agréonomos Mexicanos, Municipio of Villa Corzo,
1500 m, Breedlove & Thorne 30172 (DS); ridge
above Siltepee on road to Huixtla, Municipio of
Siltepec. 2000-2400 m, Breedlove & Smith 32001
(DS, MEXU, MICH, MO); Breedlove 40412 (DS);
Selva Negra 10 km above Rayon Mezcalapa.
Municipio of Rayon, 1700 m, Breedlove &
Smith 32591 (DS): ridge above Jitotol, Municipio
of Jitotol, 6500 ft, Clark 176 (DS); Hwy 195 be-
tween Bochil and Pichucalco, steep slopes below
lookout, 1900-1950 m, Croat 46368 (MO); rd
between Motozintla de Mendoza and Siltepec,
26-30 mi N of Motozintla, 1000-1300 m, Croat
17441 (MO); Hwy 195 between Ixtapa and
Pichucalco ca I mi below lookout, Croat 47808
(MO); Mt. Ovando, Escuintla, Matuda 4210 (GH,
MEXU, MICH); Tres Cruces, Sierra Madre,
2600 m, Matuda 5019 (F); Siltepec, Motozintla,
2100 m, Matuda 38523 (DS, MEXU); ridge above
Pueblo Nuevo Solistahuacin, Municipio of
Pueblo Nuevo Solistahuacin, 6500 f(, Shilom
Ton 287+ (DS, F, MICH); Tillett 636-62 (GH).
Oaxaca: Trapiche de la Concepecion, 3000 ft,
Liebmann sn. (B); Tonaguia, 5000 ft, Liebmann
sm. (C pro parte). Puebla: Apulco, 1400 m.
Boege 1226 (MEXU); Boege 1348 (MEXU);
Boege 2351 (MEXU); Cascades of Rio Frio near
km 350 on rd below Teziutlin, 1400 m, Moore
& O’Gorman 6292 (BH). Veracruz: Environs
d’Orizaba. S. Cristoébal, Botteri & Sumichrast
1631 (P): valle de Cordova, Bourgeau sn. (P,
US); Cerro San Cristébal, Orizaba, Miranda
1854 (MEXU); Agua Santa cerca de Ocotepec.
Municipio de Jalacingo, 1750 m, Fentura 289
(MICH). GUATEMALA. Alta Verapaz: road to
Cobian N of Salama beyond Kilila, Sicrra de las
Minas, Clover 9625 (MICH); road to El Estor
(Lago lzabal) 2 mi E of Hwy, 1300 m, Crouat
41443 (MO); Coban, Joanston 1152 (F); Tactic,
1480 m, Standley 71219 (F); mountains E of
Tactic on road to Tamahu, 1500-1650 m, Standley
71299 (F); Standley 90556 (F); Standley 90574
(F); Standley 91514 (F); wet forest near Tactic,
1400-1500 m. Standley 90460 (F); Tactic-Coban,
von Tuerckheim II 2040 (GH, US); Rio Cobin
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about 5 km SE of Tactic, 1300-1500 m, Hilliams
el al. 40605 (F). Baja Verapaz: N of divide N
of Santa Rosa, 1650 m, Standley 69879 (F).
Quiché: valley of Rio de las Violetas, N of
Nebaj, 5800-6000 ft, Proctor 25259 (DS, LL).
Huehuetenango: without further locality, 7000
ft, Skutch 1122 (GH); Cerro Negro, 2 mi W of
Las Palmas, Sierra de los Cuchumatanes, 1600-
2000 m, Steyermark 51734 (F, GH); Steyermark
51735 (F, GH). Quetzaltenango: above Mujulia,
between San Martin Chile Verde and Colomba,
1500 m, Standley 85530 (F); Standley §5699 (F);
Rio Salama, between Santa Marfa de Jests and
Calahuaché¢, 1200-1300 m, Steyermark 33876 (¥,
US). San Marcos: between San Rafael at NE
portion of  Volcin Tacand and Guatemala-
Mexico line, 2500-3000 m, .\'tt’y(’rnmrk 36346
(F). Zacapa: pine-covered canyon bordering Rio
Lima, Sicrra de las Minas, below Alejandrai,
2000 m, Steyermark 30027 (F). HONDURAS:
Ocotepeque: Belen Gualcho y alredredores 40
km E of Nueva Ocotepeque, 1500-2000 m, Nelson
el al. 3791 (MO).

8. Begonta urophylla Hook., Bot. Mag.
81: t. 1855. 1855. TYPE: Described
from cultivated sent
from Brussels Botanical Garden

to Kew (Holotype: K!).

material

Gireoudia setosa Kl., Monatsber.
Konigl. Preuss. Akad. Wiss.
Berlin 1854: 125. 1854. nom.
nud.

Gireoudia urophylla (Hook.) KI,
Abh. Konigl. Akad. Wiss.

Berlin 1854: 212. 1855.

Gireoudia setosa Kl., Abh. Konigl.
Akad. Wiss. Berlin 1854: 212.
1855. TYPE: CENTRAL
AMERICA:  Chiriqui:  culti-
vated from seed sent to Berlin,
1Warscewtcz 1756 (Holotype:
B!); non Begonia setosa Kl

Begonia setifera  A.DC., Prodr.
15(1):  338: 1864. Substitute
name for G. setosa Kl.

Begonia  squamosa  C.DC., Bull.
Herb. Boiss. 1. 5: 315. 1908.
TYPE: COSTA RICA: Canas
Gordas, 1100 m, February 1897,
Pittier 11181 (Holotype: BR!;
isotypes: BR!, CR!, US!).

Begonia willipetiola C.DC., Smith-
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son. Misc. Coll. 69: 5. 1919.
TYPE: PANAMA: Bismarck
above Penonome, 2000-3000 ft,
March 5-19, 1908, 1Williams 309
(Holotype: US!; isotype: NY!).
Begonia stigmosa sensu Smith &
Schubert, Caldasia 4: 14. 1946.
et seqq.
Begonia  santae-martae  Irmsch.,
Bot. Jahrb. 74: 618-619. 1949.
TYPE: COLOMBIA: Santa
Marta, 4000 {t, December 1898-
1901. Smith 1262 (Lectotype:
B!; isolectotypes: BR!, GH,
MO!, NY! [2 sheets)], US!).
Begonia boquetensis Irmsch., Bot.
Jahrb.  78:  179-180.  1959.
TYPE: PANAMA: Veraguas,
Boquete, Seemann 1659 (Holo-
type: K!; isotype: BM!).
Acaulescent herbs; rhizomes repent, un-
branched when young but often branch-
ing with age, 4-21 cm long: internodes
0.2-1.6 X (0.2) 0.5-2.5 cm, strongly lenti-
cellate, moderately to densely squamose
or squamose-villous with narrow entire or
broad lacerate translucent white scales
2-6 mm long but becoming glabrate in
age; nodes often with a conspicuous
band of scales surrounding the petiole
base or leaf scar. Leaf blades simple, char-
taceous to subcoriaceous, oblique to
transverse, asymmetric, suborbicular,
broadly to narrowly ovate, oblong-ellip-
tic or rarely obovate, (8.1) 10.4-29.3 X
(4.3) 6-16.,5 (19.7) cam, basally narrowly
or broadly shallowly to deeply cordate

with lobes only rarely overlapping,
apically attenuate-acuminate or infre-
quently abruptly short acuminate,

marginally ciliate and ciliate-denticulate
to ciliate-serrulate and dentate or serrate
opposite ends of major nerves, comnion-
ly with a conspicuous cusp on the side
of the blade opposite the petiole in-
sertion, upper leaf surface dark green,
scabrous to hirsute throughout, only
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rarely glabrous, nitidous and lower leaf
surface with principal nerves sparsely to
moderately villous or squamose, but
when squamose, the broad lacerate-
laciniate scales confined to principal
nerves and intercostal regions glabrous,
and if villous, the narrow entire scales
confined to principal nerves or villous
throughout,  occasionally  glandular
throughout, palmately (8) 9-11 (12)-
nerved. Petioles light green to green
deeply suffused with red, (6.5) 11-30.5
(52) em X 1.5-3 (8) mm, strongly lenti-
cellate, either moderately to densely
squamose or squamose-villous through-
out with spreading to reflexed broadly
laciniate-lacerate scales 2-6 mm long X
(0.3) 1-3 mm wide or narrow, entire scales
(1.5) 8.5-5 mm long X 0.1-0.3 mm wide.
Stipules persistent to subpersistent, often
disintegrating with age, commonly trans-
lucent ved but brunneous when dry,
asymmetrically narrowly to broadly
ovate-triangular or ovate, 0.9-1.7 X 0.6-
I.1 (1.2) cm, strongly keeled with the
keel excurrent apically or subapically,
marginally entire, densely villous or squa-
mose-villous throughout or the lamina
glabrous to glandular throughout, but
the keel strongly laciniate-fimbriate es-
pecially  basally. Inflorescences often
greatly exceeding the foliage, symmetric
to weakly or moderately asymmetric,
frequently densely cymose when im-
mature but often becoming laxly so in
age, many-flowered, (4.6) 7-25 cm diam.
Peduneles light green to red, (8) 24-80
X 0.2-1.2 cm, sparingly villous to squa-
mose-villous, often with glandular tri-
chomes intermixed. Bracts
often deep pink to red, the lowermost
often navicular, suborbicular, broadly
oblong-elliptic or subobovate, (6) 11-15
(25) X (4.5) 69 (11) mm, keeled, apical-
ly obtuse or mucronate, marginally cili-
ate-denticulate, moderately to densely
villous or glandular-villous. Staminate

caducous,
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flowers: pedicels (6) 8-13 (17) mm long;
sepals white to pale pink, broadly ovate,
obovate, elliptic or suborbicular, (8) 11-
15 X (6.5) 10-14.5 mum, apically rounded
to acute; petals typically wanting, but il
present, commonly 1 or rarely 2, white,
obovate, 6-9 X 1-3 (4.5) mm; stamens
(23) 33-61; filaments 0.7-2.5 (3) mm long,
occasionally borne on a low torus;
anthers oblong-obovate, (0.7) 0.8-1.2 X
0.3-0.7 mm. Piustillate flowers: pedicels
(3.5) 5-18 (22) mm long; bracteoles want-
ing; sepals colored like staminate sepals,
suborbicular, broadly ovate or trans-
versely elliptic, (4) 6-10 (13) X (4.5) 6.5-
12 (14.5) mm, sparingly glandular
throughout or less {requently glabrous;
petals typically wanting, rarely 1, ob-
lanceolate to subelliptic-obovate, 4-9 X
1-1.5 mm; ovary (3.5) 4-6.5 mm long,
glabrous or glandular throughout; styles
3, 1-1.5b mm long, connate to 1/2 their
length; stigmas bicornute. Capsules with
pedicels (8) 14-22 (37) mm long, tri-
locular, (6) 7-10 mm long; locules ex-
ternally appearing suborbicular, broadly
elliptic, ovate or obovate, (3.5) 5-6 (7.5)
X 4-6 mm; wings 3, unequal, the largest
asymmetric or rarely symmetric, narrow-
ly ovate-triangular to broadly ovate, ob-
long-elliptic or suborbicular, (9) 12-18
(26) X (6.5) 8.5-10 (16) mm, apically
obtuse or mfrequently acute, the second
asymmetrically ovate to broadly tri-
angular or lunate, (4) 5-9 X (6) 7-9 (11)
mm, the third broadly, shallowly lunate
or often marginiform, (4) 5-7.5 X 6-9
mm.

DISTRIBUTION AND HABITAT:
Begoma urophylla extends from Guate-
mala to Colombia and Venezuela. No
collections are presently known from
Nicaragua and Honduras, but B. uro-
phylla has been collected from lower
elevations in northern Costa Rica. Be-
gonia urophylla inhabits wet forested
areas from sea level-2000 m, frequently
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growing on steep forested slopes where
it forms small isolated colonies, but it
may also become established on open
roadbanks (Fig. 13).

FLLOWERING:
from late November to April.
DISCUSSION: In the Flora of Colom-
bia and later in the Floras of Panama
Guatemala, Smith and Schubert
(1946Db, 1958, 1961) treated the specimens
now recognized as B. wurophylla as B.

Flowering is proluse

and

stigmosa, a species they considered wide
ranging, extending Mexico to
northern South America. As B. stigmosa

from

is presently understood, it is restricted
to the Mexican states north of Chiapas,
while B. wrophylla ranges from Central
South America.
Begonia urophylla difters from B. stig-
mosa in several subtle but significant
lloral  characters including
number which ranges from 23 to 61 in
B. uwrophylla versus 6-19 in B. stigmosa
and its bicornute stigmas which are a
marked contrast to the lunate stigmas
observed on B. stigmosa. With leaves of
similar size, shape and indument, these
two species are almost indistinguishable
vegetatively.  Excluding Pana-
manian and Costa Rican populations of
B. urophylle with villous-squamose pe-
tioles, both species have squamose pe-
tioles but occasionally difter in blade
margination; many specimens of B. stig-
mosa have irregularly shallowly lobed
leaves without a conspicuous secondary
cusp opposite the petiole insertion, while
leaves of B. urophylla are unlobed except
for an occasional conspicuous secondary
cusp. The adaxial leaf surfaces of these
species often difter, with those of B. uro-
phylla being generally scabrous or hirsute
and only rarely glabrous, but with those
of B. stigmosa being glabrous or sparing-
ly glandular throughout.

Irmscher (1959), recognizing the sig-
nificant floral differences between B. stig-

America to northern

stamen

some
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Fig. 13. Distribution of Begouia louis-williamsii (triangles), B. strigillosa (civcles) and B. urophylla

(squares).

mosa and Seemann 1659 which Candolle
(1864) mistakenly included in B. stig-
mosa, described B. boquetensis, apparent-
ly unaware of B. wrophylla and several
other earlier epithets applied to this
taxon. Although he discussed the re-
lationship between B. santae-mnartae and
B. stigmosa (Irmscher, 1949), Irmscher
overlooked the potential relationship be-
tween the former taxon and B. boqueten-
sis in this later paper. Begonia santae-
martae was most recently treated as a
synonym of B. stigmosa sensu Smith &
Schubert in the Begoniaceae of Vene-
ruela (Smith, 1973).

Begonia squamosa and B. wvillipetiola
which are here included in B. urophylla
represent the extremes in petiolar vesti-
ture encountered in B. urophylla. Petioles
on the type of collection of B. squamosa
from near Canas Gordas, Costa Rica, are
densely squamose with broad lacerate
scales to 4 mm wide, while the petiolar
indument on the type of B. villipetiola
consists of very narrow (less than 0.5 mm

wide basally) entire to infrequently
lacerate scales. Many specimens including
the types of B. urophylla and Gireoudia
setoka are intermediate in this character
with scales broader than those observed
on the type of B. villipetiola but much
narrower than scales on B. squamosa.
Individuals narrower scales Ire-
quently occur at lower elevations than
broad scaled plants and have modal
values for peduncle length, sepal length
and pedicel length slightly lower than
those observed in the broad scaled speci-
mens, but there is a broad overlap in
these largely morphometric characters.
In stamen number, anther size and shape,
stigma form and capsular characters, the
forms are indistinguishable and are best
treated as part of a single variable species.
Begonia urophylla belongs to the uro-
phylla species group which includes B.
croatii and B. quaternata. The relation-
ships among species in this group are
discussed under the latter
While B. wrophylla differs

with

two taxa.

markedly
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from B. lowis-williamsii in the strigillosa
species group, these taxa overlap in many
morphometric characters and frequently
have similar blade and petiolar indu-
ments. They also share bicornute stigmas
which are uncommon among the rhizo-
matous sect. Gireoudia, but
which are characteristic of all but one
of the suffrutescent species. Begonta uro-
phylla difters from B. lowis-williamsii in
its generally larger size, somewhat broad-
er leaf blades, more numerous flowers
per inflorescence, smaller sepals, more
nwmerous stamens and primary wing
form.

Begonia wrophylla is potentially sym-
patric with a number ol species in sect.
Gireoudia, and has been collected grosw-
ing intermixed with B. sericoneura in a
recently disturbed area in Alajuela
Province, Costa Rica (Utley 5933).
Within the same population were sever-
(Utley

seri-

taxa in

al morphological intermediates
5931, Utley 5927) between B.
concura and B. urophylla which pro-
duced no viable pollen.

SPECIMENS  EXAMINED. GUATEMALA.
Alta Verapaz: between Tactic and Cobidn, von
Tiirckheim II 2040 (NY); Chimaltenango: wet
thicket near Yepocapa, 1350 m, Standley 62325
(F). Quetzaltenango: steep slopes in forest, Co-
lomba, Skutch 2016 (GH): ncar El Muro below
Santa Maria de Jesas, 120 m, Standley 67216 (F);
damp forest, Finca Azucena above Colomba, 1320
m, Standley 68098 (F); Finca Pirineos below
Santa Maria de Jesas, 1350-1380 m, Standley
68436 (F); lower S facing slopes of Volcan Santa

Maria between Santa Maria de  Jestus and
Calahuach¢, 1800-1600 m, Steyermark 33274
(F). Retalhuleu: Rijo Samala, 1700 ft, Smith

1469 (US); E of Chivolandia, 1020 m, Standley
67024 (K); Standley 67049 (F): vpear Chivo-
landia along rd to San Filipe, 650 m,
Standley 87189 (F, GH). San Marcos: steep rocky
cliffs, Finca Armenia near La Trinidad, Croat

47089 (MO); wet thicket, Rio Ixpal, below
Roadeo, 750 m, Standley 68747 (F); lower S
facing slopes of Volcin Tajumulco between

Finca El Porvenir to “Numero 6”7, 1300-1500 m,
Steyermark 37112 (F); Suchitepéquez: SW slopes
of Volcin Zunil in vicinity of Finca Montecristo.
1200-1300 m, Steyermark 35205 (F). Without
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further locality: Rodriguez 162 (P); Rodriguez
530 (P). COSTA RICA. Alajuela: San Pedro de
San Ramoén, 1050 m, Brenes 5380 (CR [in part],
F); Brenes 6582 (F); Brenes 15083 (CR, F);
“Alto de la Calera” de San Ruamon, Brenes 5894
(CR, F); Cataratas de San Ramoén, Brenes 13522
(¥); Brenes 13537 (CR); entre Rio  Jests y
Calera de San Ramon, Brenes 17067 (CR, F,
NY): near La Laguna, 6-8 kin S of Villa Quesada,
1200 m, Molina et al. 17549 (F): San Juan de
Lajas cloud forest, Canton San Carlos, 1400 m,
Smurth 1480 (GH, NY); Caribbean rain forest,
Sucre, San Carlos, 1025 m, Smith 111673 (I); 4
km S of Bajo Rodrigucz on 1d between San
Ramén and Bajo Rodriguez, Utley & Utley
4622 (CR, DUKE, US); disturbed primary forest
4-5 km N of Bijagua, 500-600 m, Utley 3926
(DUKE). Cartago: secondary vegetation between
Navarro and Muiieco, Utley 5880 (CAS, CR,
DUKE. K, MEXU, MO, NY, US). Guanacaste:
cevergreen cloud forest on E slopes of Volcin
Miravalles (Cerro La Gigante), 800 m, Burger
& Gentry 9102 (CR, F, MO). Puntarcnas: forest
bordering airstrip, GROMACO, Buenos Aires,
1100 ft, Arnold 1 (CR): Arnold 7 (CR); road-
side vegetation between Agua Buena and  es-
carpment above Villa Neilly, 1000 m, Burger &
Mata 4588 (CR, F): primary forest along Rio
Coto Brus, near Coton, Croat 266124 (MO):
Terraba, Leon 1126 (CR); lower slopes of Cor-
dillera de Talamanca on property of Compania
Las Alwras, Utley & Utley 4813 (DUKE). San
José: El General, 1130 m, Skutch 3008 (GH,
MO, NY, US). PANAMA. Bocas del Toro: Rio
Terebe just below Puerto Palenque, 350 ft,
Kirkbride & Duke 552 (MO). Canal Zone: Mo-
jinga Swamp ncar mouth of Rio Chagres, 1 m,
Allen 86/ (BR, F, MO, NY); forest along banks
of Quebrada La Palma and Canon of Rio
Chagres, 70-80 m, Dodge & Allen 17368 (MO);
limestone rocks in forest in NW part of Canal
Zone, divide between  Rio  Pina  and  Rio
Media, Johnston 1821 (A, MO); secondary forest
along rd S-1 between Gatun and Pina, 0-170 m,
Liesner 1352 (F, MO); hills W of Canal ncar
Gatin, Standley 27204 (US). Chiriqui: rocky
slope 12 mi from Gualaca ou rd to Cerro Horni-
to, 1300 m, Antonio 1748 (MO); Hwy 11, 0.5 kin
W of Quebrada La Cruzo Coloradito, 2.5 km W
(by air) of Cervo Pando, 1240 1, Cochrane, Coch-
rane & Kowal 6295 (WIS); Cochrane, Cochrane
& Kowal 6303 (MO); Palo Santo, 3§ mi N of
Volcan, Croat 13567 (F, MO, NY); Croat 13571
(MO); highway west of Cerro Pando, 600 ft,
D'Arey & D'Arey 6653 (DUKE, MO); 5 km S of
Volcin on rd to David, 600-750 m, Graham
267 (GH, MICH); Boquete, Lewis et al. 382
(GH, MO, US); Maxon 4947 (NY, US); Pittier
2896 (US); castern Chiriqui between Hato de
Jobo and Cerro Vaca, 700-1000 m, Pittier 5411
(US): Sta. Clara cerca de Cerro Paundo en la
frontera con Costa Rica, Troetsch 46 (MO).
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Coclé: El Valle, 800-1000 m, Allen 213 (MO);
Allen 238 (MO); Allen 1184 (MO); Allen 1664
(F, GH, MO, NY, US); Allen 2906 (GH, MO);
Allen 4216 (MO); 2 mi above El Valle, rd to
La Mesa, Croat 13305 (F, MO); La Mesa, 600-
800 m, Duke & Dwyer 15171 (NY); Margarita,
near chicken farm, Dwyer & Lallathin 8281
(MO); rd back of Club Campestre, El Valle,
Duwyer 11848 (MO); I mi N of EI Valle, Gentry
& Dwyer 3577 (F, MO); 29 km N Penonome on
rd to Coclesito, 500 ft, Hammel 1712 (MO); El
Cope on slope and ridge W of sawmill, Hammel
2418 (MO): 2 mi N of Cerro Pilon, 900 m,
Liesner 740 (F, MO, NY). Darién: premontane
wet forest well below summit, S slope of Cerro
Tacarcuna, 1250-1450 m, Gentry & Mori 13933
(MO). Panama: dirt road to Cerro Campana.
Correa & Dressler 834 (DUKE, MO); Correa &
Dressler 846 (MO): Croat 12059 (MO); La
Eneida, region of Cerrvo Jefe, Dressler 4282
(DUKE, F, MO): Rancho Chorro, mts above
Torti Arriba, Canazas mountain chain, Folsom,
Collins & Alonzo de Monte 6730 (MO); Cerro
Campana above Su Lin Motel, Porter et al.
4156 (MO); Porter et al. 4192 (MO, UC); 800 m,
Utley 5708 (B, BR, C, CGE, DUKE, F, GH,
MICH, MO, NY, US). San Blas: seasonal ever-
green forest along river, headwaters of Rio
Cuadi. Camp Diablo, Duke, Robyns & Terhoek
3631 (MO). COLOMBIA. Boyaci: Cordillera
Oriental, vertiente orienta, Municipio de Taura-
mena, vereda de Malpaso, 1300-1400 m, Uribe
Uribe 3928 (US); la carrctera de Casanare entre
Corinto y cl Salto de Candelas, 1750 m, Uribe
Uribe 6427 (US). Guajira: region del Campano.
Sierra Nevada de Santa Marta, I300 m, Barkley
& Gutierrez 1893 (US): Sierra Nevada de Santa
Marta entre Riohacha y Pueblo Viejo, 700 m,
Barclay & Juajibioy 6859 (US). Magdalena:
strcam above Manaure, 800 m, Haught 3953
(US); Sierta Nevada de Santa Marta above
Minca between Vista-Nieve and Los Cumbres,
1500 m, Hawkes 595 (US); Sierva Nevada de
Santa Marta, Bergwald oberhalg Cincinnati,
1200-1600 m, Schultze 469 (B); Cincinnati, lower
slopes of Mount San Lorenzo, near Santa Marla,
1300 m, Seifriz 56 (US); Vista Nieve, Santa
Marta, Fiereck 8 (US). Meta: mts of Cordillera
Oriental near Villavicencio, 800 m, Epple 372
(US); Cordillera La Macarena, entre el Rio
Giliejar y el cano Guapayita, 500-600 m, Idrobo
& Schultes 835 (US). Norte de Santander: Cor-
dillera Oriental, Sarare, hoya del Rio Margua
entre Junin y Cérdoba, 920-1240 m, Cuatrecasas
13375 (US). VENEZUELA. Lara: Distito
Jiménez, Paso de Angostura, sitio de represa
Yacambu, 500 m, Steyermark & Carreno Espinosa
108743 (US). Merida: Filo del Sai-Sai, El Carrizal,
1850 m, Bernardi 2073 (NY); Distrito Libertador,
Rio Los Micuyes, 1450 m, Ruiz-Terdn & Lopez-
Figueiras 10541 (US); rich woodlands between
La Azulita and La Carbonera, Steyermark
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56068 (NY, US). Zulia: Perija, 1175 m, Gines
1472 (US); Gines 1856 (US); Sierra de Perijd
cerca Ia frontera Colombo-Venezolana, 1440 m,
Steyermark & Dunsterville 105594 (US). State
unknown: Santo Domingo, 2500 m, Bogner 776
(M).

9. Begonia croatii Burt-Utley, Brittonia
31: 196. 1982. TYPE: PANAMA:
Veraguas: Pacific side of divide 5
km W of Sante Fé along road past
Escuela Agricola Alto Piedra, 800-
1200 m, 18 March 1973. Croat
23034 (Holotype: MOY; isotypes:
DUKE!, F!, LL!, NY!, USF!). (Fig.
14).

Herbaceous perennials;
pent, 5-18 cm long; internodes 5-8 X 0.5-
1.5 mm, moderately pilose with trichomes
0.5-2 cm long, glabrescent with age. Leaf

rhizomes re-

blades simple, chartaceous, oblique to
asymmetric, ovate, weakly
suborbicular, 12.5-20.6 X
8.5-15 cm, basally cordate, apically at-
tenuate-acuininate, occasionally abrupt-
ly so, marginally ciliate-denticulate, often
with a secondary cusp on the side of the

transverse,
obovate or

blade opposite the petiole insertion, oc-
casionally additional cusps present, glab-
rous above in intercostal regions but
principal nerves moderately to densely
hirsute. sparingly hirsute to glandular-
hirsute below with trichomes most dense
on major nerves, 9-1l-palmatinerved.
Petioles 12.5-31.7 ecm X 1.5-4 mm, dense-
ly tomentose-pilose when immature but
only sparingly to moderately so at ma-
turity with fine sericeous villi 1-2.5 mm
long often intermixed with minute
glandular trichomes. Stipules persistent
to subpersistent but often absent from
leafless older rhizome segments, re-
flexed with age, asymmetrically tri-
angular to ovate-triangular, 0.9-1.3 X
0.8-1.1 cm, strongly keeled, apically ob-
tuse to acute, marginally entire, moder-
ately to densely puberulous throughout
or glabrous. Inflorescences greatly ex-
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Fig. 14. Begonia croatii. A. Habil. B. Stamiunate flower. C. Pistillaie flower. D. Styles and stigmas. E.
Capsule. (A, B from Allen 4375; C-E from Croat 23037).

ceeding the leaves, symmetric to weakly
asymmetric, laxly to densely cymose,
many-flowered, (7) 9.5-18 cm diam. Pe-
duncles 30-68 (108) X 0.3-1 cm, sparing-
ly pilose to tomentose-pilose but glab-
rate with age. Bracts fugacious, not seen.
Staminate flowers: sepals suborbicular to
very broadly transversely elliptic or in-
frequently ovate, 3-1 X 3.5-1.5 nnn, ex-
ternally glabrous; petals wanting; sta-
11-22; filaments 0.3-1 mm long,
borne on a raised torus; anthers oblong
to oblong-obovate, 0.8-1.4 X 0.4-0.7 numn.
Pistillate flowers: pedicels 4.5-8 mm long;
bracteoles wanting; sepals narrowly obo-
vate, (3.5) 4.5-7 X 3-4 mm, externally
glabrous; petals wanting; ovary 2.5-3 mm
long, glabrous; styles 3, 1.5-2 mm long,
fused 1/3-1/2 their length; stigmas bi-

mens

cornute. Capsules with pedicels (5) 7-16
mm long, trilocular, 4.5-6.5 mm long;
locule chambers externally
broadly ovate to oblong, 4-5.5 X 4-4.5
mm; wings 3, unequal, the largest shight-

appearing

ly asymmetric, narrowly ovate to in-
[requently ablong, (9) 13-16 X (5) 7-
10 mm, apically obtuse, rarely truncate,
the second broadly but shallowly asym-
metrically triangular, (3.5) 4-6 X (3)
4.5-5 mm, the third subequal to the
second, broadly but shallowly lunate,
oblong or marginiform.
DISTRIBUTION AND HABITAT:
Endemic to western Panama where it is
only known from the Sunta Fé region be-
tween 700-1200 m elevation. (Fig. 11).
FLOWERING: Flowering plants have
been collected from February to May.
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DISCUSSION: Begonia croatit is one
of a few species in section Gireoudia with
a tomentose-pilose indument
formed of sericeous villi, not, as in most
members of the section, of whiplash tri-
chomes. 1t is most similar to B. urophylla
Hook, but is distinguished from this
taxon by its indument, apetalous flowers,
smaller sepals (3-4 X 3.5-£5 vs. 8-15 X
6.5-14.5 mun), fewer (11-22 vs. [23] 33-61)
stamens and smalter (4.5-6.5 vs. 6-10 mm)
capsules. Although B. urophylla is wide-

petiolar

Iy distributed in western Panama, it is
not known to the Santa Fé
region with B. croatii. Two radiate in-
{lorescence sub-
persistent stipules and bicornute stigmas
readily separate B. croatit from B. quater-
nata Smith & Schubert. Begonia croatii,
like B. quaternata, is endemic to western
Panama, but it grows in difterent regions
and at different elevations, with B. croatii
occurring between 700 and 1200 m and
B. quaternata between 1660 and 2000 m.

occur 1in

nodes, persistent to

SPECIMENS ENXAMINED: PANAMA. Veraguas:
forested slopes of Cerro Tute in vicinity of Santa
Fé. 2500 fu, Allen 4375 (in part) (MO, No.
1595460, US), primary forest on Caribbean slope
above Rio Primero Brazo, > mi NW of Santa Fé,
700-1200 mi, Croat 23186 (MO); primary forest 0.6
mi bevond Escuela Agricola Alto Piedra. 730 i,
Croat & Folsom 34026 (MO); steep forested
slopes above rock ravine on side of Cerro Tute,
above Santa Fé, Pacific slope, Croat 34225 (MO);
6.4 km outside Santa Fé on road by agriculture
school toward cordillera, Folsom 2946 (MO);
NW of Santa Fé, 2.6 km from Escuela Agricola
Alto Piedra, Mori & Kallunki 4758 (DUKE, MO).

10. Begonia quaternata Smith & Schu-
bert, Journ. Wash. Acad. Sci. 40:
244, 1950. TYPE: PANAMA:
Chiriqui: vicinity of “New Switzer-
land”, central valley of Rio Chiri-
qui Viejo, 1800-2000 m, January 6-
14, 1939, Allen 15356 (Holotype:
US!; isotypes: F!, GH!, MO!, NY!).
Terrestrial herbs: rhizomes vepent and
somewhat  succulent, generally un-
branched, 5-33 cm long; internodes very
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short to elongate, 0.3-2 X 0.6-1.8 cm,
covered with a dense indument of nar-
row fimbriate-lacerate scales 3-5 mm long,
villi and minute glandular trichomes
when immature, but only moderately to
sparsely so with age. Leaf blades simple,
chartaceous to membranaceous, oblique,
asymmetric, obovate to suborbicular,
15.5-32 X 11.7-26 cm, basally broadly
and deeply cordate with lobes occasion-
ally abruptly
acuminate, marginally nregularly denti-
culate to dentate at ends of major nerves,
above g¢labrous in intercostal regions
but sparingly pilose on principal nerves,
beneath intercostal regions glabrous but
principal nerves sparsely to moderately
pilose with villi and narrow lacerate
scales intermixed, the indument 2-5 mm
long, 10-14-palmatinerved. Petioles 14-
32 (45) ecm X 2.5-5 (15) mm, moderately
to densely squamose or villous-squamose
with spreading to retrorse narrow lacer-
ate scales 1.5-6 mm long and occasional
villi intermixed with minute glandular
trichomes. Stipules fugacious to cadu-
cols,
when dry, navicular to cucullate, asym-
metrically broadly oblong to ovate or
when

overlapping, apically

thick and succulent but scarious

dry appearing suborbicular to
transversely ovate, 0.9-1.3 (1.7) X 0.9-
1.5 cm, strongly asymmetrically keeled
from midlamina to apex, apically round-
ed to retuse but when dry, frequently
splitting  and  appearing  obcordate.
marginally entire, glabrous or with a
sparse indument of narrow lacerate
scales and villi. Tuflorescences typically
exceeding the foliage. cymes symmetric
and (2) 3-5 (6) radiate at each lower
node but only 2-branched at the upper
2-3 nodes, many-flowered, (6.5) 8-25.5 cm
diam. Peduncles (20.3) 26.5-58.5 (66) X
0.3-1.4 cm, glabrous or glandular. Bracts
fugacious, not seen. Staminate flowers:
pedicels 3.5-12 mm long: sepals white
to pale pink but frequently drying light
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yellow, broadly ovate to transversely el-
liptic or suborbicular, 2.5-7 X 2.5-7 nimn;
petals wanting; stamens (11) 16-27 (30);
filaments (0.3) 0.7-1.2 (1.6) mm long, in-
serted on a raised torus, with a strong
tendency toward monadelphy; anthers
oblong-clliptic to obovate, 0.5-1 (1.3) X
(0.3) 0.4-0.7 (0.8) mum. Pistillate flowers:
pedicels 2.5-7 (13) mm long; bracteoles
wanting: sepals colored like staminate
sepals, broadly elliptic or transversely
broadly elliptic to suborbicular, 3-6.5 X
3-6 mm; petals wanting; ovary 3-5.5 (7)
mn lonyg; styles 3, 1.3-2 mm long, connate
1/3-1/2 their length: stigmas broadly
lunate. Capsules with pedicels (4.5) 6-11
(16) mm long, trilocular, 5-7.5 (12) mm
long: locule chambers externally appear-
ing broadly ovate to oblong-elliptic, 1-6
(8) X 3-6 mm; wings 3. unequal, the
largest asymmetricatly wiangular, -7
(10) X 3.5-6.5 (9) mm, apically subacute
1o obtuse, the second asymmetric, broad-
ly triangular, 3-5.5 X 3.5-6 (10.5) mm,
apically generally obtuse, the third
marginiform or broadly but shallowly
triangular.

DISTRIBUTION AND HABITAT:
Begonia quaternata is known only from
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Chiriqui Province in western Panama
and
curs at elevations between

adjacent Costa Rica where it oc-
1600-2010
in both wet montane primary lorests
and along roadbanks among disturbed
secondary vegetation. It is locally abund-
ant on the W slopes ol Volcan Chiriqui
Viejo between Cervo Punta and Bam-
bito and on steep, rocky hillsides in the
Llanos del Volcin. (Fig. 15).

FLOWERING: Flowering  speciniens
have been gathered Ifrom November

through February.

DISCUSSION: Begouia qualernata s
unique among  Mesoamerican  begonias
in  bearing inflorescences whose lower
nodes are typically three to five radiate.
but only inlrequently two radiate. Re-
gardless ol the number of branches at
lower nodes, upper nodes resemble those
ol other species in sect. Girecondia and
are characteristically two-branched. This
unusual inflorescence character together
with the fugacious to early caducous,
squamose, cucullate stipules, large broad
obovate to suborbicular leal bladcs, squa-
mose petioles, small monadelphous o
submonadelphous stamens and small cap-
sules readily distinguish B. quaternata

N

Fig. 15. Disiribution of Begonia conchifolia (circles) and B. quaternata (squares).
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from other Central American species in
sect. Gireoudia.

Together B. quaternata, B. urophylla
and B. croatit constitute the urophylla
species group. Among this group B.
quaternata is unusual with its 2-6 radiate
lower inflorescence nodes, caducous stip-
ules which often appear obcordate when
dry and submonadelphous to monadel-
phous filaments. Begonia quarternata
also may be separated from B. urophylla
which occurs in Chiriqui Province, Pana-
ma, by its smaller sepals, fewer stamens,
broadly lunate stigmas and smaller cap-
sules (Table 5). The relationship of B.
quaternata 1o B. croatii is pursued under
that taxon.

SPECIMENS EXAMINED: COSTA RICA:
Puntarenas: upper Rio Burui, 2010 m, Gomez
et al. 21418 (MO). PANAMA: Chiriqui: Cerro
Horqueta, E facing slope above Quebrada Hor-
queta, opposite Cerro Horqueta, 1660-1700 1,

TABLE 5.
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Coclhirane, Cochrane & Kowal 6234 (F, MO,
WIS); Bambito, Croat 10618 (MO); 2 mi N of
El Hato del Volcin, Croat 10662 (MO); vicinity
of Methodist Camp mnear Nueva Suiza, Croat
13512 (MO, NY); forested hill north of Audu-
bon Cabin, Croat 13621 (NY, MO); about 9 mi
by road WNW of Boquete, 1870 m, Davidse &
D’Arcy 10298 (MO); NW of Boquete, Cerro
Horqueta, 5000-5800 ft, Dwyer et al. 459 (GH,
MO); mixed evergreen forest 5.5 mi S of Cerro
Punta along cleared path, 1700 m, Graham 277
(GH, MICH, MO); grassy slopes on lava flow
about 16 km above town at Volcan, 5900 ft,
Hanumel 1566 (MO); llano E of El Hato del
Volcan, Hanmel et al. 6795 (MO); 1.5 mi W of
Cerro Punta, humid oak-laurel forest near Rio
Chiriqui Viejo, 1700 m, McDaniel 10107 (MO);
Bambito, across road from Rio Chiriqui Viejo,
5255 ft, Utley 5688 (B, C, DUKE, GH. K, MICH,
MO, NY, US); Llanos del Volcan, 3.1 kin from
El Hato del Volcin, 5900 ft, Utley 5689 (CAS,
DUKE, MEXU, MO, NY, WIS, US); between
Cerro Punta and Bambito, IWilbur et al. 10958
(DUKE).

11. Begonia strigillosa A. Dietr., Allg.
Gartenzeit. 19: 330. 1851. TYPE:
CENTRAL AMERICA: Chiriqui:

Morphological comparison of Begonia croatii, B. quaternata and B. wrophylla.

B. croatii

B. quaternata

B. urophylla

Upper leaf surface

Leaf blade size (cm)
Petiole length (cm)

Petiolar indument

Trichome type

Stipules

Branches per
inflorescence node

Staminate sepals
Stamen number

Filaments

Stigma shape

Capsule length (mm)

principal nerves
moderately-densely
hirsute
12.5-20.6 X 8.5-15

12.5-31.7

tomentose-pilose
fine, sericeous villi

persistent to
subpersistent

2
3-4 X 3.5-4.5
11-22

free

bicornute

4.5-6.5

sparscly pilose on
principal nerves
15-32 X 11.7-26
14-32(45)
squamose
narrow entire to broad
lacerate scales

fugacious-caducous

(2)3-5(6)
2.5-7 X 2.5-7
(11)16-27(30)

submonadelphous to
monadelphous

lunate

5-7.5(12)

hirsute, only rarely
glabrous

(8.1)10.4-29.3 X (4.3)6-16(19.7)

(6.5)11-30.5(52)

squamose to villous-
squamose

narrow entire to broad
lacerate scales

subpersistent

9

(8)11-15 X (6.5)10-14.5
(23)33-61
free

bicornute

(6)7-10




No. 1

without further locality, described
from material cultivated [(rom
seeds sent by Warscewicz to Berlin;
(Holotype not seen and perhaps
non-existent).
Gireoudia strigillosa (A. Dietr.)
Kl., Monatsber. Kdonigl. Preuss.
Akad. Wiss. Berlin 1854: 125.
1854.
Begonia daedalea Lem., 111. Hortic.
7: misc. 54, 1860; I1l. Hortic. 8:
plL. 269. 1861. TYPE: MEXICO:
exact locality unknown, de-
scribed from cultivated material
taken to Paris by Ghiesbreght
(Holotype: not seen and per-
haps non-existent).
Begomia  barbana  C.DC., Bull.
Soc. Bot. Belg. 35. pt. 1: 261.
1896. TYPE: COSTA RICA:
Heredia: forét de la Esmeralda
massif du Barba, 2000 m, Biol-
ley 7257 (Lectotype; G, iso-
lectotypes: BR!, US!).
Begonia tinctoria Smith & Schubert,
Contr. Gray Herb. 127: 29.
1939. TYPE: GUATEMALA:
Suchitepéquez:  Finca Moca,
4800 ft, Skutch 1556 (Holotype:
GHY).
Acaulescent or rarely caulescent herbs;
rhizomes repent, usually branching with
age, short to elongate, 2-11 (39) cm long;
internodes generally short, rarely elon-
gate, 0.2-0.8 (3.2) am X (3) 4-14 mm,
lenticellate, sparsely to moderately squa-
mose throughout, with trichomes 2-6 mm
long; nodes with scales forming a con-
spicuous band around the petiole base.
Leaf blades simple, membranaceous o
subcoriaceous, oblique to transverse,
asymmetric, vary narrowly to broadly
ovate, oblong or subelliptic, (3.8) 7-14
(18.5) X (2) 4.1-9.3 ¢m, basally usually
broadly, shallowly cordate but occasion-
ally deeply, narrowly cordate, lobes
generally not overlapping, apically at-
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cihiate,
broad-
nerves,
doubly
broad

tenuate-acuminate, marginally
ciliate-denticulate and usually
ly dentate at ends of major
infrequently doubly dentate or
serrate, occasionally with a
shallow, obtuse to acuminate lobe op-
posite the petiole insertion, dark green or
occastonally sparingly to densely macu-
late and glabrous above but beneath
light green with frequently deep red
primary nerves and glabrous to glandu-
lar-puberulous intercostal regions and
sparingly squamose, villous-squamose or
villous primary nerves, 7-10 (11)-palmati-
nerved. Petioles light green, frequently
maculate, (3) 6.3-18 (29.5) cm X 1-3 (7)
mm, indument variable, densely squa-
mose to villous-squamose or villous, con-
sisting of narrow to broad, entire to
lacerate scales, coarse villi or a mixture
of scales villi often with
minute glandular trichomes intermixed,
trichomes translucent white becoming
deep red basally, 3-6 m long. Stipules
persistent, translucent light green, be-
coming spreading to rellexed with age,
asymmetric, narrowly ovate or triangular
to broadly lanceolate (5) 7-15 mm X -
8.3 mm, strongly keeled, apically obtuse
to acuminate, marginally entire, usually

and coarse

glabrous or rarely puberulous but the
keel often fimbriate-laciniate. Inflores-
cences generally exceeding the foliage,
symmetric to  moderately asymmetric.
laxly cymose, uvsually few-flowered, but
occasionally many-flowered, (1.5) 2.5-12
(15) cm diam. Peduncles light green,
often suffused with dark red, frequently
maculate, (5) 6.8-22.9 (31.5) an X 1-3
(5) mm, glabrous to sparingly villous or
villous-squamose often sparingly
glandular. Bracts caducous, light green,
the lowermost navicular, narrowly ellip-
tic to ovate, 1.1-1.5 X 0.7-0.9 ¢m, un-
keeled to weakly keeled distally, apically
acuminate, marginally entire, glabrous
to  sparingly  glandular  throughout.

and
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Staminate flowers: pedicels 6-18 (24) mm
long; sepals white to pale or dark pink,
elliptic to broadly elliptic, suborbicular,
subrhomboid or transversely elliptic, 6-10
mm X 5.5-10 mm, glabrous to sparingly
glandular; petals wanting; stamens 6-17;
filaments 0.5-1.5 mm long, borne on a
low to slightly raised receptacle; anthers
oblong-obovate or subelliptic, 1.3-2 X
(0.5) 0.8-1 mmn. Pistillate flowers: pedicels
4-14 mm long; bracteoles wanting; sepals
colored like the staminate sepals, trans-
versely elliptic. suborbicular to obovate,
59 X 5-7 mm, glabrous to glandular;
min
glabrous or sparingly glandular
throughout; styles 3, 1-2 mm long, con-
nate 1/4-1/2 their length; stigmas lunate.
Capsules with pedicals 8-21  (30) mm
long, trilocular, 9-16 mm long: locule
chambers externally appearing narrow-
ly to broadly oblong or ovate, 5.5-8 (11)
X 3-6.5 (8.5) mm; wings 3, subequal or
rarely unequal, variable in form, the
largest  broadly asym-
metrically triangular or lunate-triangu-
lar, (5) 5.5-12 (14) X (7) 10-15 mm,
apically obtuse to truncate or acute to
subacute, rarely acuminate, the second
usually similar to the frst, 59 X 9-14
mi, the third shallowly Iunate or lunate-
triangular, 4-6 (9) X 7-11 mm.

DISTRIBUTION AND HABITAT:
Begonia strigillosa ranges from Chiapas
in southern Mexico to western Panama
where it occurs at elevations between
1350-2800 m. In Costa Rica B. strigillosa
i1s most abundant on the drier Pacific
slopes of the cordilleras where it fre-
quently forms large populations on
montane and montane
slopes. It often colonizes mossy rocks and
lower portions of tree trunks that are de-
void of other flowering plants (Fig. 13).
FLOWERING:  Begonia strigillosa
flowers most profusely during the latter
part of the rainy season from August to

petals wanting: ovaries (5) 7.5-11

long,

but shallowly

forested lower
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December and only sporadically during
other months.

DISCUSSION: The specimen comimon-
ly accepted as the type of B. strigillosa is
from Hort. Bot. Berol. and was prepared
in 1856, 5 years after Dietrich described
this species. With the exception of the
identification, all relevant label informa-
tion appears to have been inscribed by
Klotzsch when he was working on his
treatment of the Begoniaceae. This speci-
men, therefore, cannot be considered
the wype of B. strigillosa. A second un-
dated sheet consisting of a single leaf
i1s also based on Warscewicz material
from Central America but came from
Hort. Bergemann. Although this speci-
men was determined as B. strigillosa by
Dietrich, it also should not be considered
a type of B. strigillosa because Dietrich
mn his protologue clearly indicated that
Warscewicz sent seed to them at Berlin.
Although no authentic specimen of
B. dacdalea Lem. was available for study,
both Lemaire’s description and illustra-
tion are well within the variability pres-
ently recognized in B. strigillosa. Al-
phonse de Candolle (1864) and Smith
and Schubert (1958, 1961) also con-
sidered B. daedalea to be conspecific with
B. strigillosa. Citing Lemaire's descrip-
tion in which he characterized the leaves
as being peltate and his illustration de-
picting highly maculate leaves, Ziesen-
henne (1970) contends that B. daedalea
is distinct from B. strigillosa. Lemaire
may have chosen an unfortunate word
to describe leaf shape, because the blades
are unequivocally cordate and palmi-
nerved in his illustration. Leaf macula-
tion is highly variable in B. strigillosa,
with populations from Jower Central
America being emaculate while those
from Guatemala and Mexico often con-
tain individuals with maculate leaves. II-
lustrating the potential problem with
utilizing leaf maculation as an important
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taxononiic character is a specimen of B.
strigillosa at the U.S. National Herbar-
wm, Williams 26198 from Guatemala,
which contains individuals with maculate
leaves and a plant with emaculate leaves.
Both B. tinctoria and B. barbana are
also considered to be conspecific with B.
strigillosa. When Smith and Schubert
described B. tinctoria in 1939, little ma-
terial of B. strigillosa was available for
study, and Skutch 1556, with its villous
indument and subequal capsule wings,
appeared distinctive. Begonia barbana
previously has been treated in synonymy
with B. strigillosa by Smith and Schu-
bert (1958, 1961). T have selected a lecto-
type for this taxon, Biolley 7257 at Ge-
neva. One of the other specimens cited
by Casmir de Candolle, Pittier 3908
from near Buenos Aires, Costa Rica, is
referrable to B. plebeja.

Begonia strigillosa exhibits variation
in several vegetative and capsular char-
acters. \While rhizomes on most speci-
mens are acaulescent, specimens from
several localities near San Martin Chile
Verde in the department of Quetzalten-
ango, Guatemala, including Standley
83720 and Standley 85183, have caules-
cent rhizomes with elongate internodes
that may potentially function as runners.
This perplexing growth form has not
been observed within populations of B.
strigillosa from southern Central Ameri-
ca, and more collections are necessary
before the significance of this character
can be interpreted. The petiole indu-
ment ranges from broad, lacerate scales
to coarse villi in specimens studied, and
individuals [requently contain a mixture
of both trichome forms. Although the ex-
tremes were never encountered in the
same population, both forms are found
throughout the entire range of this
species and do not appear to be cor-
related with any other variable charact-
er. Similar variability in petiole vestiture
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has been observed in B. heracleifolia.
Most capsular characters are variable
in size and form. On specimens gathered
in Costa Rica and Panama, locule cham-
bers appear oblong or only slightly ovate,
but on material from
Mexico they often appear broadly ovate.
Along with these dilferences, the shape
of the wings and size relative to one an-
other often differ. While the wings usual-
ly are considered to be subequal, when

Guatemala and

numerous collections were examined it
was obvious that there was a contintuumn
from capsules with strongly subequal or
unequal wings to capsules with only
slightly subequal wings. There seems to
be significant interpopulational variation
in  wing characters with populations
from adjacent areas like Utley 5772 and
Utley 5777 from the Altos de Tablazo
in Costa Rica being most similar but
very different from Utley & Utley 1566
which was collected on the
slopes of Volcan Barba in Costa Rict.

Begonia strigillosa appears to be niost
closely related to B. morii and B. louis-
williamsii. the
strigillosa species group arc puusued in
discussions of B. and B.
williamsit and are summarized in Table

6.

southern

Relationships  within

nori lowuis-

SPECIMENS EXAMINED: MEXICO. Chiapas:
barrio of Chihk Ha’, paraje of Yashanal, Mu-
nicipio of Tenejapa, 5500 ft, Breedlove 9409 (DS,
US); montane rain forest 45-50 km NIE  of
Huixtla along rd to Motozintla, Municipio of
Motozintla de Mendoza, 1900 m, Breedlove &
Smith 22609 (DS): Breedlove & Thorne 30977
(DS); SW slope of Volcin Tacand above 'Tal-
quian, Municipio of Unién Judrez, Breedlove
42508 (DS); rd from Toliman to Niquivil ncar
Ojo de Agua., Municipio of Motozintla de
Mendoza, 2000 m, Breedlove 42662 (DS); clifls.
S exposure, Volcin Tacand, 6000 fi, MacDougall
s (NY)., GUATEMALA. Chimaltenango: Bar-
ranco de La Sicrra, SE of Patziim, 2100 m,
Standley 61522 (F, NY). Guatemala: Pacaya, 7000
fi, Kellerman sn. (US); above Las Calderas.
Volcin de Pacaya, 1800-2000 m, Standley 58416
(F). Huchuectenango: Rio Asul below Jacalien-
ango, Sierra de  los Cuchumaitanes, 1400 m,
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TABLE 6. Morpholopical comparison of Begonta louis-williamsii, B. movii and B. strigillosa.

B. lowis-williamsii

Upper leaf surface hirsute

Leaf blade size (cn) 8.7-13 X 8.7-5.7

Petiolar indument squamose with lacerate

scales
Staminate sepals (mm) 14-17 X 12-17
Stamens 16-18
Stigma shape bicornute
Ovary length (mm) 79

Capsule wings unequal

(5.79-16 X (3.8)5.3-11.1

B. morti B. strigillosa

glabrous glabrous

(3.8)7-14(18.5) X (2)4.1-9.3

villous squamose, villous-

squamose or villous

(5)7-11 X 6-8.5 6-10 X 5.5-10

15-28 6-17
lunate lunate
5-6 (5)7.5-11
unequal subequal,

rarely unequal
Y

Steyermark 51853 (F, GH). Quetzaltenango:
Finca Pirincos, below Santa Maria de Jesus,
1350-1380 m, Standley 68249 (F); Las Nubes, S
of San Martin Chile Verde, 2250 m, Standley
83706 (F. GH): Standley 85183 (F, GH); Boxan-
tin, SE of San Martin Chile Verde, 2400 m,
Standley 83712 (F); Standley 83720 (F): Standley
83727 (F); Rio Samala near Santa Maria de Jesiis,
1500-1560 m, Standley 84675 (F); lower slopes of
Volcin de Zunil on rd to Fuentes Georginas.
2200-2350 m, Standley 85820 (F, GH); old rd be-
tween Finca Pivineos and Patzulin, 1200-1400 m,
Standley 86891 (F); Quebrada San Geronimo,
Finca Pirineos, lower S facing slopes of Volcin
Santa Maria between Santa Maria de Jestis and
Calahuaché, 1300-2000 m, Steyermark 33346 (F);
Volcin Zunil, 2500-3800 m, Steyermark 34627
(F, US). San Marcos: above Rio Tacana near
San Antonio, 2700 m, Standley 66173 (F); NW
slopes of Volcan Tajumulco, 2300-2500 m, Steyer-
mark 36577 (F); 1800-2500 m, Steyermark 36819
(F); 2300-2800 m, Steyermark 36895 (F, US); above
Finca El Porvenir, along Rio Cabus, S facing
slopes of Volcin Tajumulco, 1300-1500 m, Steyer-
mark 37996 (F); rugged canyon S of San Marcos
toward Castalia, 1600-2200 m, Williams, Molina
& Williams 26198 (F, NY, US). EL SALVADOR.
San Salvador: W slopes above Finca Florencia,
1680-1890 m, Carlson 392 (F). COSTA RICA.
Alajuela: Zavcero, Smith A584 (F): Pacific cloud
forest, San Luis de Zarcero, 1525 m, Smith P2055
(GH, US); dry woodland, Zarcero, 1900 m, Smith
RZ32 (US); S slope of Volcin Pois, La Ventolera,
1700 m, Standley 34680 (US). Heredia: Volcin
Barba, 2000 m, Leon 88 (CR); Tonduz 1333
(BR, CR, G, US); CRII4, 17 km W of
Porrosati along rd to Sacramento, 1900-2000
Utley & Utley 4566 (DUKE). Puntarenas:
primary forest along Rio Coto Brus near
Coton, Croat 26612 (MO). Puntarenas-Alajucla
border: Monteverde Nature Reserve, 1450-1650

m, Burger & Baker 9674 (F). San José: near Rio
Parrita Chiquita 5 km N of Santa Maria de Dota,
2000 m, Lent 3936 (US); moist forest between
Aserrf and Tarbaca, 1600-1900 m, Standley 34152
(US); vicinity of Santa Maria de Dota, 1500-
1800 m, Standley {1820 (US); Standley {2477
(US): Standley & Talerio 43309 (US): near Que-
bradillas, about 7 km N of Santa Maria de Dota,
1800 m, Standley 42998 (US): Cerre Daser in
Serros de Escazii, 1900 m, Utley 5749 (B, CR,
DUKE, MO); SE of Higuito on dry road banks
along Calle Tablazo, Altos de Tablazo, Utley
5772 (DUKE, MEXU, US); Utley 5777 (DUKE,
F). Without further locality, Pittier sm. (BR).
PANAMA. Chiriqui: 1.5 mi W of Cerro Punta
near Rio Chiriqui Viejo, 1700 m, McDaniel 10127
(MO). CENTRAL AMERICA: Without locality
(B).

12. Begonia louis-williamsii Burt-Utley,
Brittonia 34: 194. 1982. TYPE:
GUATENMALA :San Marcos: wet
mountain forest near Aldea Fra-
ternidad, between San Rafael Pie
de la Cuesta and Palo Gordo, W
facing slope of Sierra Madre
Mountains, 1800-2400 m, 10-18 De-
cember 1963. Williams, Molina &
Williams 25822 (Holotype: F!;
isotypes: NY!, US!) (Fig. 16).

Acaulescent herbs; rhizomes repent,

6-9 cm long; internodes (0.2) 0.5-1.6 cm

X 2-8 mm, glandular to villous-squamose

or squamose, with narrow to broad entire

or lacerate scales 1-2 mm long often inter-
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Fig. 16. Begoma louis-williamsii. A. Habit. B. Staminate flower. C. Stamen. D, Pistillate flower. E.
Styles and stigmas. F. Stipule. (from Williaws, Molina & Williaws 25822)

mixed with coarse whiplash trichomes.
Leaf blades simple, chartaceous to sub-
coriaceous, oblique to transverse, narrow-
ly oblong-elliptic, 8.7-13 X 3.7-5.7 cm,
basally ~ cordate, apically attenuate-
acuminate, marginally long-ciliate, cili-
ate-denticulate to ciliate-serrulate and
dentate to doubly dentate or serrate at
ends of major nerves, hirsute with tri-
chomes 1-3 mm long above and beneath,
except the principal nerves below which
are moderately to densely squamose, 9-
10-palmatinerved. Petioles 4.7-21.3 an X
1-2 mm, moderately to densely glandu-
lar-squamose with spreading lacerate
scales (1) 2-3 mm long intermixed with
minute glandular trichomes. Stipules
persistent, asymmetrically broadly ovate,
0.7-14 X 0.6-1.2 cm, strongly keeled,
apically obtuse to subacute, marginally
entire, lamina glabrous to very sparing-
ly glandular-squamose, but the keel
usually fimbriate-lacerate. Inflorescences
equal to or shorter than the foliage,
symmetric, laxly cymose, few-flowered,
2.5-7.5 em diam. Peduncles 6.5-17.5 cm X
0.5-2.5 mun, sparsely squamose to villous-
squamose. Bracts fugacious, not seen.

Staminate  flowers:  pedicels 1.3-2 o
sepals suborbicular, broadly trans-
versely elliptic or elliptic-obovate, 1.4-
1.7 X 1.2-1.7 cm, glabrous; petals want-
ing; stamens 16-18; filaments 1-2 mm
long, borne on a very low receptacle;
anthers namrow, oblong to oblong-obo-
vate, 1.3-2 X 0.6-09 mm. Pistillate
flowers:  pedicels 1.6-1.7  an  long;
bracteoles wanting: sepals suborbicular,
0.9-1.3 X 0.9-1.2 cm, glabrous: petals
wanting; ovary 7-9 mm

long;

long, sparingly
glandular throughout; styles 3, 2.5-3 mm
long, connate 1/3-1/2 their length:
stigmas bicornute. Capsules not seen.

DISTRIBUTION AND HABITAT:
Only known from wet mountain forests
and cloud forests in the Sierra Madre
Mountains in the department of San
Marcos, Guatemala where it occurs be-
tween 1800-2400 m elevation (Fig. 13).
FLOWERING:
have been
January.

DISCUSSION: Begonia louis-williamsii
15 characterized by narrowly oblong-el-
liptic leaves with long attenuate-acumin-

Flowering specimens

collected in December and

ate apices, hirsute adaxial leaf surfaces,
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squamose petioles, few-flowered sym-
metric, cymose inflorescences, large
staminate and pistillate sepals and bi-
cornute stigimas. Although capsules are
lacking, certain aspects of wing morph-
ology can be inferred from ovaries of
pistillate flowers at anthesis. The wings
are unequal, the largest appearing broad-
ly oblong to subelliptic, the other two
well-developed and asymmetrically tri-
angular.

Begouia lowis-williamsii belongs to the
strigillosa species group along with B.
strigillosa and B. morii. These taxa are
characterized by similar blade sizes and
shapes, squamose, villous-squamose or
villous induments, similar ranges in
stamen number and well-developed cap-
sule wings. Begonia lowis-williamsii has
been confused with B. strigillosa because
of similar leaf size and usually few-
flowered inflorescences, but differs in
several significant characters. The upper
leaf surfaces of B. louis-williamsii ave con-
spicuously hirsute, while those of B.
strigillosa are glabrous. Frequently the
petiolar indument is villous-squamose or
villous in B. strigillosa whereas only
squamose induments have thus far been
observed in B. When
pistillate flowers or capsules are avail-
able, the bicornute stigmas and unequal
ovary or capsule wings of B. louis-wil-
liamsii will distinguish it from B. strigil-
losa, which
characteristically subequal capsule wings.
Although B. strigillosa frequently has
large staminate sepals, they are smaller
than those observed on B. lowis-william-
sit. 'With the exception of wing form,
these same characters also separate B.
lowis-williamsii  from B. morii. The
differences among members of this
species group are summarized in Table
6. The only other rhizomatous species
occuring in Guatemala with an indu-
ment and stigma form similar to B. louzs-

lowis-williamsii.

has lunate stigmas and
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williamsii is B. urophylla. Begonia louis-
williamsii is easily separated from this
taxon by its generally smaller size, some-
what narrower leaf blades, larger sepals
and fewer stamens.

SPECIMENS EXAMINED: GUATEMALA. San
Marcos: montane cloud forest area on outer
slopes of Tajumulco Volcano, Sierra Madre
Mountains about 8-10 km W of San Marcos, 2300
m, Williams et al. 26810 (F).

13. Begonia morii Burt-Utley, Brittonia
34: 192. 1982. TYPE: PANAMA:
Panamaia: 5-10 km NE of Altos de
Pacora about 15 km from Cerro
Azul, 5 January 1975, Mori, Kal-
lunki & Gentry 4204 (Holotype:
MO!; isotypes: DUKE!, US!). (Fig.
17).

Acaulescent herbs; repent,
branched or simple, 2.5-7.9 cm long;
internodes  0.2-0.4 (1) X 0.4-1.1 cm,
sparingly to moderately villous through-
out, nodes frequently with a sparse band
of narrow lacerate scales surrounding
the petiole base or leaf scar. Leaf blades
simple, chartaceous, oblique to trans-
verse, narrowly to broadly ovate, ob-
long, suborbicular or infrequently obo-
vate, (5.7) 9-16 X (3.8) 5.3-11.1 am,
basally cordate, apically acuminate to at-
tenuate-acuminate, marginally ciliate,
obsoletely undulate, infrequently denti-
culate or irregularly dentate, and oc-
cassionally with a broad but shallow
rounded lobe on the side of the blade
opposite the petiole, glabrous above and
glandular-hirsute beneath with trichomes
most dense on principal nerves, palmate-
ly 9-10-nerved. Petioles (4.5) 7-14.7 cm X
1-2.5 mm, moderately to densely villous
or glandular-villous with trichomes (2)
3-4 mm long often intermixed with nar-
row entire scales. Stipules persistent,
asymmetrically narrowly triangular, (5)
8-12 X (4) 6-8 mm, strongly keeled. In-
florescences often greatly exceeding the

rhizomes
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Fig. 17. Begonia morii. A. Habit. B. Staminate flower. C.

Mori, Kallunki & Gentry 4201).

foliage, strongly asymmetric, laxly cy-
mose when nature, few- to
flowered, 3-10 cm diam. Peduncles (10)
16-45.5 cm X 1-4 mm, sparingly glandu-
lar-pilose. Bracts caducous, the lower-
most occasionally navicular, obovate-el-
liptic or broadly ovate, 8 X 4-6 mm.
Staminate flowers: pedicels 6-13 mm
long; sepals broadly ovate, suborbicular
or transversely elliptic, (5) 7-11 X 6-8.5

many-
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Capsule. D. Styles and stigmas.  (from

mm, externally glandular; petals want-
ing: stanmiens 15-28; filaments 0.3-1.6 mm
long, borne on a raised torus and often
appearing anthers
oblong to obovate, 1-1.5 X 0.1-0.6 mm.
Pistillate  flowers:  Dbracteoles
sepals transversely elliptic or reniform,

submonadelphous:
wanting:
mature sepals not seen and their size

therefore unknown;
ovary 5-6 mm long. glandular through-

petals  wanting:
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out; styles 3, 3 mm long, connate to 1/3
their length; stigmas lunate. Capsules
with pedicels 12-18 mm, trilocular, 9 mm
long; locules externally appearing ovate,
8.5-9 X 7.5 mm; wings 3, unequal, the
largest asymmetric, ovate, 12-13 X 11-13
mm, the second broadly but shallowly
asymmetrically triangular, 6.5 X 9 mm,
the third broadly lunate, 6.5 X 9 mm.

DISTRIBUTION AND HABITAT:
Endemic to Panama where it occurs in
parts of Panama Province E of the Canal
Zone (Fig. 11).

FLOWERING: Flowering material has
been gathered during December and
January.

DISCUSSION: Persistent reflexed
stipules, densely villous petioles, glab-
rous upper leaf surfaces, unilateral in-
florescences, 15 to 28 stamens borne on a
raised torus, ebracteolate pistillate flow-
ers, lunate stigmas and unequal capsule
wings characterize B. morii.

Begonia morii superficially resembles
those populations of Begonia strigillosa
A. Dietr. with villous petiolar induments
in its ovate, oblong or rarely suborbicular
leaves, glabrous leaf surfaces,
blade, petiole and sepal dimensions and
in its lunate stigmas. It differs from B.
strigillosa in its frequently longer pe-
duncles, more numerous stamens and un-
equal capsule wings. While only a few
specimens of B. morii are presently avail-
able, none have the conspicuous squa-
mose or villous-ssquamose indument that
is so frequently observed on specimens
of B. strigillosa. Inflorescences of B. morii
are strongly asymmetric to unilateral
while those of B. strigillosa are only
weakly to moderately so. These species
also have different elevational and geo-
graphic distributions in Panama. Begontia
morii is known only from eastern Pana-
ma at elevations under 350 m, whereas
B. strigillosa has not been found in
Panama east ot the Chiriqui region

upper
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where it occurs at elevations around 1700
m (Table 6). Begonia morii is dis-
tinguished from B. buseyi by its oblique
to transverse basally cordate leaves, blade
size and shape, more numerous stamens,
and larger capsules with broadly ovate
primary wings.

SPECIMENS EXAMINED. PANAMA. Panamai:

tributary of Rio Chagres 5 mi SW of Cerro

Brewster, sandy and rocky river beds, 1000 ft,
Lewis et al. 3380 (DUKE, MO).

14. Begonia nelumbiifolia Schlecht. &
Cham., Linnaea 5: 604. 1830.
TYPE: MEXICO: in sylvis um-
brosis Misantlae, February 182y,
Schiede 730 (Lectotype: B!; iso-
lectotypes: B! [2 sheets], HAL!).
Gircoudra nelumbiifolia (Schlecht.

& Cham.) KIl, Monatsber.

Konigl.  Preuss. Akad. Wiss.

Berlin 1854: 125. 1854.
Begonia deryckxiana Lem., Hort.

Univ. Misc. b: 355, 1844.
TYPE: Locality unknown, de-
scribed {from material culti-

vated at Brussels (Holotype not
seen and perhaps nonexistent).
Begonia caudilimba C.DC., Smith-
son. Misc. Coll. 69(12): 9. 1919.
TYPE: Canal Zone: Forest along
the Rio Indio de Gatun, near
sea level, Maxon 4866 (Holo-

type: US!; isotype: NY!).
Herbaceous perennials; rhizomes re-
pent, 0.01-1.6 m long; internodes short,
0.4-2 X 0.7-2.8 cm, densely villous with
an indument of villi intermixed with
narrow barbate, basally rounded or
flattened richomes 2-6 mm long. Leaf
blades simple, chartaceous to subcori-
aceous, oblique, obovate, broadly ovate,
elliptic or rarely suborbicular, 15-40 X
11-32 cm, basally peltate, apically acumin-
ate, attenuate-acuminate or infrequently
acute, marginally ciliate-denticulate and
often dentate, glabrous throughout above
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or the principal nerves only sparingly
hirsute, and beneath glabrous, glandular
or rarely hirsute in intercostal regions
but sparsely hirsute to glandular-hirsute
on principal nerves, 7-9-peltinerved.
Petioles 11-63.5 ecm X 2-7 (11) mm,
sparsely to moderately hirsute when im-
mature with spreading to retrorse whip-
lash trichomes (0.3) 1-4 mm long inter-
mixed with minute glandular trichomes,
but glabrate with age. Stipules persistent,
asymmetrically triangular to lanceolate,
1.6-3 X 1.1-1.8 cm, strongly keeled with
the costa excurrent apically or sub-
apically, marginally entire or weakly
denticulate and ciliate, especially apical-
ly; hirsute throughout or the keel only
hirsute. Inflorescences commonly exceed-
ing the foliage, symmetric to weakly
asymmetric, regularly laxly to densely cy-
mose, many-flowered, 7-28 cm diam. Pe-
duncles (32.4) 40-142 X 0.2-1.2 cm, often
appearing glabrous but sparsely glandu-
lar or glandular-pilose, becoming glabr-
ate with age. Bracts caducous, ovate to
obovate, weakly keeled, marginally
entire or ciliate-denticulate to ciliate-
serrulate, glabrous to sparingly hirtel-
lous. Staminate flowers: pedicels 5-8 mm;
sepals succulent, white to pale pink, sub-
orbicular to broadly ovate or oblong-
cllipticc, 4-6 X 4-6.5 mm, glabrous to
sparingly glandular externally; petals
wanting; stamens 13-38 (46); filaments
0.2-1 mm long, borne on a raised torus;
anthers oblong to oblong-obovate, 0.8-
1.6 (2) X 0.4-0.8 mm. Pistillate flowers:
pedicels (3) 6.5-10 (13) mm long; brac-
teoles sepals  colored like
staminate sepals, suborbicular, ovate or
obovate, 4-7 X 3.5-7 (8) mm; petals want-
ing; ovary 4.5-7 (8) mm long, glabrous
to sparingly glandular; styles 3, 1.3-2 mm
long, connate briefly basally, stigmas
very broadly lunate to bicornute,
spiralling at the ends. Capsules with pedi-
cels 9-20 (27) mm long; trilocular, 6-9.5

wanting;

Central American Begonia section Giveondia
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(1) long; locule chambers ex-
ternally appearing suborbicular to broad-
ly oblong or ovate, 5-7 (11) X 8.5-5.5 (9)
mm; wings 3, unequal, the largest asym-
metric, ovate to oblong or occasionally
elliptic, (4.5) 7-13 (19) X 7-13 (18) mm,
apically obtuse to subacute or truncate,
the second narrowly Iunate to asym-
metrically lunate, 3.5-9 X 7-13 mm, the
third equal or subequal to the second
or marginiform.

DISTRIBUTION AND HABITAT:
Central Mexico to Colombia from near
sea level to 1000 m elevation. Begonia
nelumbiifolia not been reported
from Honduras, Nicaragua, or western
Panama. While commonly encountered
in Mexico and Guatemala, this species
has only recently been collected in Costa
Rica (Goniez 19567) and is only rarely
collected from the Canal Zone or in
castern Panama. Considering the inac-
cessibility of much of the Caribbean
watershed of Central America, the lack
of collections is not totally unexpected.
(Fig. 18).

FLOWERING: Principally December
to May but sporadically at other times.
DISCUSSION: Begonia nelumbiifolia is
one of the most easily recognized species
within sect. Gireoudia because of its un-
usually large, peltate leaves and many-

min

has

flowered symmetric inflorescences with
ebracteolate pistillate flowers. Since in-
dividuals are [requently very large, pre-
pared specimens of B. nelumbiifolia often
lack rhizomes, petioles and complete pe-
duncles. The observed variation in leaf
blade size may actually underestimate
that which occurs in individual plants
or in populations, as leal blades of a
conventent
plants may be selected for pressing by
botanists with no particular interest in
Begonia. Although pistillate flowers of
B. wnelumbiifolia are characteristically
ebracteolate, close examination of speci-

size or sufficiently small
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Fig. 18. Distribution of Begonia nelumbiifolia
(squares).

mens like Breedlove 35337 {from near
Palenque, Mexico revealed rudimentary
excrescences on pedicels a slight distance
beneath the ovary. In other species
where such outgrowths were noticed,
pistillate flowers with small bracteoles
were eventually encountered.

Of several locations cited by Schlechten-
dal in the original description, only
Schiede and Deppe specimens from Mi-
santla were located. I have selected for
a lectotype of B. nelumbiifolia the sheet
of Schiede 730 at Berlin which best fits
the protologue. Both B. deryckxiana and
B. caudilimba are considered to be con-
specific with B. nelumbiifolia. The vye-
lationship between B. deryckxiana and
B. nelumbiifolia was recognized by Al-
phonse de Candolle (1864) and both B.
devyckxiana and B. caudilimba were in-
cluded by Smith and Schubert in B.
nelumbiifolia (1946, 1958, 1961).
Begonia nelumbiifolia is one of four
taxa is sect. Gireoudia with peltate leaves.
It is immediately distinguished from B.

(triangles), B. plebeja (circles) and B. sericoneura

conchifolia and B. fonsecae by its larger
leafl blades and petioles and by its ovate,
oblong or elliptic dorsal capsule wings.
From the few collections of B. manicata
var. pellaia available, it appears that
this taxon may have leaf blades that ap-
proach B. nelumbiifolia in size, but B.
manicata var. peltata differs sharply
from B. nelumbiifolia in its squamose
petiolar indument and in its subequal
capsule wings. The distinctions between
the peltately leaved species are sum-
marized in Table 7. Begonia nelumbii-
folia has no clear alliances with other
Central American species in sect. Gireou-
dia, sharing its rhizomatous habit with
all but 5 of the species. Although almost
40 percent of these taxa have petiolar
induments formed from whiplash tri-
chomes, B. nelunitbiifolia stands apart in
having whiplash trichomes with scleren-
chymatous cores. It also differs from these
species in its bicornute stigmas and cap-
sule/primary wing form. In this latter
character, B. nelumbiifolia appears most
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TABLE 7. Morphological comparison of Begonia nelumbiifolia, B. manicata var.

chifolia and B. fonsecae.

79

peltata, B. con-

B. nianicata var.
peltata

B. nelumbiifolia

B. couchifolia

Rhizome
diameter (mim) 7-28

Leaf blade

(1.5)2.5-6(11)

B. fousecae

*+15

length (cm) 15-40 (4)7-21.3(27.5) 2.0(14) 13.5-15.5

Petiolar

indument hirsute squamaose tomentose-lanate tomentose

Trichome form basally basally basally
multiserate uniseriate multiseriate
whiplash whiplash whiplash
trichomes trichomes trichomes

Staminate sepal

length (mm) 4-6 (2.5)3-6(8) 3.5-6.5 6.5-7

Stamen number 13-38(46) 5-10(13) 6-13 27-30

Bracteoles cbracteolate ebracteolate bracteolate ebracteolate

Ovary length (mm) 4.5-7(8) 4.5-7(8) 7-10 4-6.5

Capsule wing
relationship

wings unequal

wings equal to
subequal

wings subequal wings uncqual

similar to several poorly known endemic
Mexican taxa including B. karwinskyana
A.DC.

In Mexico B. nelumbiifolia has been
observed growing in close proximity to
several other species in the section. In
one arca of sympatry with B. heracleifolia
in Chiapas near Cascadas Agua Azul,
several putative hybrids between these
taxa were observed and collected (Utley
& Utley 6892). The suspected hybrids
possess large, peltate but pseudocordate,
strongly lobed leaves which appear
vegetatively intermediate between the
large peltate leaves characteristic of B.
nelumbiifolia and the basifixed, strongly
padmately lobed leaves of B. heraclei-
folia.

SPECIMENS EXAMINED: MEXICO: Chiapas:
2-4 km below Ixhuatin along rd to Pichucalco,
Municipto of Solosuchiapa, 1200 m, Breedlove
34881 (DS): rainforest adjacent to small cascad-
ing river at Agua Azul, Municipio of Palenque,
300 m. Breedlove 35337 (DS, MO); hills 20 air

km SW of Tenosique, 150-250 m, Conrad &
Conrad 2996 (MO); on limestone rocks and
ledges of Misola waterfall, Hoover 40 (MO); on
path from ruins of Palenque to village of
Naranja, Hoover 41 (MO): Palenque, Licbmaun
sa. (C); about 1 km S of San Miquel on gravel
road from Palenque, McPherson 753 (MICH);
near junction of Rio Perlas and Rio Jatat¢ at
San Quintin, Sohns 1726 (US). IHidalgo: on
limestone cliff 42 mi N of Jacala. Barkley 17M102
(GH); wet mountainside 35 km N of Jacala
Barkley 17M243 (GH); in tropical rainforest 12
mi S of Tamazunchale. Barkley, Rowell & Web-
ster 7272 (GH); Atlapexco, Seler & Seler 599 (B);
near km 340 on highway below Chapulbuacan,
Moore 2720 (BH, GH, UC, US); slopes by Rio
San  Pedro between Calnali and  Huazalingo,
Moore 3023 (BH, GH, UC); near km 310 on
highway below Chapullinacan, Moore 3409 (B,
GH). Oaxaca: 4.5 mi S Valle Nacional on steep
hills above hiwy 175 between Tuxtepec and Oaxa-
ca, 430 m, Croaet 39709 (MO); Distrito Clhioapam,
Yavea. Arroyo de San Pedro, steep bank above
stream. 430 m, Mexia 9193 (GH, MO, US):
Cuasimulco  (Rancho  Grande), Mivanda 1139
(MEXU); Belleville, Orcutt 6346 (US): base of
Cerro del Palcié, Chiltepee, 300 ft, Scliultes
595 (GH); slopes of Cerro Nariz, Usila, 300 m,
Schultes 667 (GH); Cerro de Lalana, Lalana,
near Choapam, 550 m, Schultes & Reko 810
(GH); San Juan kalana, 550 m, Schultes & Reko
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8§38 (GH, US). Puebla: Presa Mazatepec, camino
a Teziutldn, 900 m, Boege 2760 (MEXU, NY). San
Luis Poltosi: mountains along route 85, ca. 1
mile N of San Luis Potosi-Hidalgo border,
King 4235 (MICH, NY, UC, US). Tabasco: ripa
saxosa flmminis, Teapa, Rovirosa 574 (US). Vera-
cruz: Orizaba, Botteri 140 (in part) (GH); Val-
lee de Cordova, Bourgeau 2260 (F, LE, MEXU,
P); Estacién de biologica tropical Los Tuxilas,
San Andres Tuxtla, Cedillo & Calzada 120 (C);
Wartenberg near Tawnwoyuca, Ervendberg 261
(GH); Cordillera, without further locality, Gale-
otti 198 (P); Municipio Emiliano Zapata: km
368-371 on Jalapa-Veracruz hwy between Cerro
Gordo and Plan del Rio, Gilly, Simpson &
Dobbs 66 (MICH); Cordoba, Karwinsky 732
(LE); Colipa, Liebmann s.n. (C): Volcin de San
Martn, Nevling & Gomez-Pompa 2539 (GH,
MEXU); Dbarranca de Panoaya, Purpus 8543
(GH, MO, NY, UC, US). Yucatan-Tabasco: with-
out further locality, Johnson s.n. (NY). State
unknown: Hacienda de Jovo, Liebmann sa. (C).
BELIZE. Toledo: Union Camp, IThiteford 1687
(BM). GUATEMALA. Alta Verapaz: Sebol, high
forest S on old road to Peién, Contrervas 4399
(DS, LL); Finca Argentina above Papalha, Croat
41552 (MO); Croat 41570 (MO); Cacao, Finca
Trece Aguas, 900-1100 ft, Goll 57 (US); wrail o
Senahii, Goll 109 (US); Chama, 900 fi., Johnston
182 (US); damp thicker, about 360 m, Standley
70753 (F); near Pancajché, 360 m, Standley
70772 (F); Pantin, Dbelow Tamahi, 600 m,
Standley 70839 (F); damp limestone forest along
the Petén Highway, between Campur and
Socoyo, 1100 m, Standley 91717 (F); Rio Polochic
below Tamaha, 975 m, Standley 91761 (F); Rio
Polochic near Pancajché, 900 m. Standley 91835
(F); vicinity of caves SW of Lanquin, 600-1000
m. Steyermark 44115 (F, GH); Cerro Chinajd.
between Finca Yalpemech and Chinaja, 150-
700 m, Steyermark 45557 (F, GH); about 4 km
from Finca Pansamala, Stuart 1 (MICH). Izabal:
Lago lzabal, 1-5 kin from highway CA-9 on rd
to Mariscos, 0-600 m, Jones, Proctor & Facey
3125 (F, NY); gorge of Rio Sauce, El Boquerén,
3-5 mi N of Lake lzabal, E of El Estor, 10-20 m,
Jones & Faeey 3452 (F, LL, NY); between Milla
19.5 and ridge 6 mi from Izabal, Momana del
Mico, 65-300 m, Steyermark 38624 (F); Rio
Dulce, 2-4 mi W of Livingston, on § side, 1-3
m, Steyermark 39519 (F); along Rio Frio on
rocky limestone Dbluffs, Steyermark 41605 (F,
GH). Petén: Dolores, Rio Santo Toribio trail
about 3 km NW in high forest, Contreras 2431
(LL): Lacandon, low forest bordering take, about
3 km N, Contreras 3541 (LL, MO, US); foresta
baja, en orillando el camino para Poctin, at km
25, Tun Ortiz 1082 (BM, F, NY, US). COSTA

RICA: Alajuela: Rio Cacao, 800 m, Gémez
19567 (NOLS). PANAMA: Darién: banks of

Rio Paca, Stern et al. 708 (GH, MO, US); Caiia-
Cuasi  Trail (Camp 1), Chcpymm, Terry &
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Terry 1623 (F, GH). Panami: Ipeti, base of
Serrannia de Maje, Folsom & Laniz 1915 (MO);
without locality, Seemann 1098 (BM). COLOM-
BIA. Antioquia: cerca Villa Arteaga, 150 m,

Gutierrez & Barkley 18C549 (US); humid region

below D’Abeiba, Barkley & Gutierrez-Villigas

35437 (US). Bolivar: Boca Verde on Rio Sinu,

Pennell 4577 (US).

15. Begonia thiemei C.DC., Bot. Gaz.
20:  542. 1895. TYPE: HON-
DURAS: Santa Barbara: San
Pedro Sula, 800 ft, March 1888.
Thieme 5240 (Holotype: G!; iso-
types: G!, US!). \
Begonia macdougallii Ziesenhenne,

The Begonian 14: 220. 1947.
TYPE: MEXICO: Chiapas:
Cerro Carrizal, Rancho Agua-
jito in Ocozocoautla rain forest.
MacDougall C-{0  (Holotype:
Herbarium Ziesenhenne,
isotype: US!).

Herbaceous perennials; rhizomes repent,

often branching with age, 8-30 cm long;

mternodes 1-2 X 0.7-2.3 cm, lenticellate
and glabrous. Leaf blades palmately com-
pound with 7-10 leaflets, chartaceous to
membranaceous, oblique, suborbicular
to broadly ovate, 21-54 X 20-39 c¢m, glab-
rous or occasionally sparsely hirtellous
above and glabrous in intercostal re-
gions but sparingly pilose on primary
nerves beneath; leaflets straight to sub-
falcate, asymmetrically narrowly elliptic,

lanceolate or obovate-oblanceolate, (10)

17-32 X 1.6-7 (10) cm, basally oblique to

cuneate, apically acuminate to attenu-

ate-acuminate or rarely deeply bilobed
to half’ the leallet length, marginally oc-
casionally with a broad acuminate lobe
near the leaflet apex, often serrate op-
posite major nerves, irregularly serrulate
and [requently ciliate. Petioles 36.5-62
cm X 2.5-13 mm, lenticellate, glabrous
to very sparsely pilose or glandular-
pilose; petiolules 1.1-4.5 cm long, glab-
rous. Stipules fugacious, succulent but
becoming scarious when dry, subnavicu-

n.v.;
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lar, asymmetrically broadly ovate to tri-
angular, 1.2-1.9 X 0.6-1.9 cm, weakly
keeled, apically acute, marginally entire.
exceeding  the
leaves, strongly asymmetric to unilateral,

Inflorescences  greatly
laxly cymose, few- to many-llowered, 15-
22 cm diam. Peduncles to 85.5 X 0.7-1.7
cm, glabrous to sparsely pilose. Bracts
fugacious, not seen. Staminate flowers:
pedicels 8-13 mm long: sepals white to
green-white or yellow, broadly ovate to
suborbicular or transversely broadly el-
liptic, 7-9 (13) X 8-11 (1:1) mm, glabrous
to glandular externally; petals wanting;
stamens 21-27 (36): filaments 0.1-1.2 mm
long, inserted on a short torus; anthers
narrowly obovate to oblanceolate, 2-3.1
X 0.6-1 mm. Pistillate flowers: pedicels
7-11 mm long; bracteoles wanting; sepals
colored like staminate sepals, ovate or
obovate, 5-7 X 6-7 mm, glabrous to
glandular externally; petals wanting;
ovary 6-10 long, often sparsely
glandular, styles 3, 1.5-2 mm long, con-
nate only briefly basally; stigmas broad-
ly lunate, weakly spiralling at the ends.
Capsules with pedicels (I4) 16-23 (30)
mm; trilocular, 8-16 mm long: locule
chambers externally appearing ovate, ob-
long or suborbicular, 6.5-11 X 6-11 mm;
wings 3, unequal, the largest variable.
asymmetric or occasionally subfalcate,
ovate to elliptic, 10-21 X 8-20 mm, apical-
ly obtuse to subacute, the second asym-
metrically lunate to lunate-triangular, 5-
10 X 7-12 (14) mm, the third margini-
form or subequal to the second.

DISTRIBUTION AND HABITAT:
Veracruz and Chiapas in southern Mexi-
co to northern Honduras at eclevations
between 50-2000 m. The type. Thicme
52410, 1s the only collection of this species
known from Honduras. With the excep-
tion ol Steyermark /9188 which was
gathered between 1200-2000 m, all other
collections of this taxon were from 50-
800 m elevation. This species colonizes

1mm
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steep lorested slopes, rocky arcas near
streams and occasionally road banks in
both wet primary and secondary forests.
(Fig. 12).

FLOWERING: Flowering specimens
have been collected from March to May.

DISCUSSION: Begonia thiemei may be
distinguished by its glabrous or sparsely
pubescent, palmately compound leaves,
asymmetric cymes, yellow to greenish
white or white sepals and large, narrowly
oblong-obovate to oblanceolate anthers.
While this species typically has bright
green leaves, one population in southern
Mexico was observed in which a deep
naroon
with the typical green form (pers. ob-
servation).

Casmir de Candolle (1895) described
B. thicmei as having herbaceous stems
with clustered, oblong, pinnately nerved
leaves. Careful examination of both the
holotype from Geneva (G) and the iso-
type at U.S. National Herbarium (US)
revealed that this taxon has palmately
compound leaves with penninerved, lan-
ceolate leaflets. Only a few other Be-
gonia species possess this unusual leaf
form, including B. carolineifolia Regel
(sect. Gireoudia) from Mexico and B.
hemsleyana Hook. f. (sect. Petermannia
(KL) A.DC) from China. Early collections
of B. thicmel from Guatemala were re-
ferred by Smith and Schubert to B. caro-
lineifolia probably because of striking
similarities in leat [orm between the
species. Although both taxa are rhizoma-
tous, B. thicmei has a repent rhizome,
while B. carolincifolia has a fleshy erect
or ascending rhizome similar to the rhi-
zomes characteristic of B. sericoneura, B.
crassicaulis and B. cardiocarpa. Begonia
thienel also dillers from B. cavolineifolia
in its sparse petiolar indument of villi,
larger staminate sepals (7-9 [13] X 8-11
[14] vs. 46 X 6.5-8 [9] mm), more
numerous stamens (21-27 (36) vs. 13-19)

leaved form grew intermixed
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and larger anthers (2-3.1 vs. 1-1.7 mm).
Based upon a number of misidentified
collections of B. thicmer, Smith and
Schubert (1961) included B. carolinei-
folia in their treatment of the Begonia-
ceae for the Flora of Guatemala. As B.
carolineifolia is presently interpreted, it
is restricted to the states of Oaxaca and
Veracruz in southern Mexico.

Houghton (1924), in an unpublished
dissertation, placed B. thicmei in sect.

Ruizopavonia because of its seemingly

penninerved, lanceolate leaves. He also
proposed another species in sect. Ruizo-
pavonia, B. lancifolia that was never
published, based on a specimen consist-
ing of only leaf fragments and portions
of an inflovescence, Watson 117 (GH).
This material is treated here as B.
thiemei. Begonia thiemei has been widely
cultivated since its introduction into
horticulture as B. macdougallii. Although
the holotype of B. macdougallii was un-
available for study. from Ziesenshenne's
description and a leaf fragment of B.
macdoungallii in  the U.S. National
Herbarium, it is obvious that B. mac-
dougallii is conspecific with B. thiemei.
Since B. thiemei is one of the larger
species in sect. Gireoudia, it is not sur-
prising that specimens commonly lack
rhizomes and complete petioles and pe-
duncles. Flowering specimens apparent-
ly may reach 2.5 m high (fide Schubert,
Gomez-Pompa & Rojas 1818), vyet the
largest peduncle observed on a specimen
was only 89.5 cm  (Steyermark 39148).
It is also likely that leaves of convenient
size are often selected by collectors. Con-
sidering these factors it is apparent that
lor many characters in B. thiemei, the
magnitude of the variability remains
poorly known and B. thiemei must await
more thorough collection before it can
be adequately evaluated.

SPECIMENS EXAMINED: MEXICO. Chiapas:

Vol. 25

SW side of Prensa de Malpaso, Municipio of
Ocozocoautla de Espinosa, 2200 ft., Shilom Ton
3771 (DS, US). Veracruz: eslacién biologica, Los
Tuxtlas, 170 m, Martinez-Calderén 2258 (A, CAS,
F, MEXU, MICH, US); Sontecomapa, roadside
near San Andres Tuxtla, Schubert, Gdémexz-
Pompa & Rojas 1848 (US). GUATEMALA.
Huehuetenango: Cerro Chiblac, between Finca
San Rafael and Ixcin, Sierra de los Cuchwuma-
tanes, 1200-2000 m, Steyermark 49188 (¥, GH);
Cerro Victoria, across river from Finca San
Rafael, Sierra de los Cuchumatanes, 800 m,
Steyermark 49641 (F). Izabal: Rio Juyamd, SE
of Cheyenne, about 15 mi SW of Bananera, 50-
100 m, Steyermark 39148 (F). Verapaz and Chi-
quimula: eastern portion, without further
locality, Watson 417 (GH).

16. Begonia mauicata Brongn. ex Cels,

Jour. Jard. (Ann. FL. et Pom.) 104.

f. 257, 1842.
Acaulescent or caulescent herbs;
zomes often repent when young, soon be-
coming erect to suberect, 0.4-20 dm long;
internodes very short to elongate, (0.3)
1.1-3.5 em X 6-14 mm, glabrous through-
out or infrequently glandular or very
sparingly squamose. Leaf blades simple,
oblique to transverse, asymmetric, vari-
able in form, ovate, oblong-elliptic. obo-
vate or infrequently suborbicular, 7.9-
25.5 (32.5) X (4) 7-21.3 (27.5) cm, basal-
ly cordate or rarely peltate, apically at-
tenuate-acuminate or abruptly acumin-
ate, but infrequently acute to obtuse,
marginally ciliate, obsoletely to moder-
ately undulate, often dentate or broadly
but shallowly lobed at ends of major
nerves but rarely deeply lobed opposite
the petiole insertion, ciliate-denticulate,
nitidous and glabrous throughout above
but glabrous in intercostal regions and
sparingly squamose with broad lacerate
scales 4.5-6 (7) mm long on principal
nerves beneath, (7) 89 (11)-palmati-
nerved or rarely 9-peltinerved. Petioles
(1.7) 12.3-22.6 (25) cm X 1.5-3 (6) mm,
sparingly to densely squamose through-
out, or rarely only distally, but especial-
ly pronounced distally with one or more
dense concentric rings of scales character-

rhi-
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istically present, indument often con-
sisting of deep, broad lacerate scales 2-7
(10) mm long occurring singly or in
groups 2 to many trichomes long and
one trichome wide. Stipules deciduous,
ascending but spreading to reflexed with
age, narrowly triangular to narrowly or
broadly ovate, 1.1-2.6 X (0.5) 0.7-1..4 ¢m,
strongly keeled. apically acute to acumin-
ate, marginally entire. glabrous but the
keel frequently fimbriate or lacerate. In-
florescences  generally  exceeding  or
greatly exceeding the foliage, moderate-
ly to strongly asymmetric, usually many-
flowered, (3.5) 11-29 cm diam. Peduncles
(6) 14.5-32.5 (48) em X 1.5-7 (11) mm,
glabrous or rarely sparingly squamose.
Bracts caducous, the lowermost ovate to
oblong or obovate, (9.5) 11-13 X -1.5-8
wm, apically subacute, marginally en-
tire or rarely weakly denticulate basally.
Staminate flowers: pedicels (3) 4-10 mm
long; sepals white to light pink, narrow-
ly ovate, weakly obovate to broadly el-
2.5) 3-6.5 (8) X
3-5 (7.5) mm, glabrous; petals wanting:
stamens 5-10 (13); filaments (0.3) 0.4-1
mm long, raised torus;
anthers narrowly oblong or subelliptic
to obovate, (0.8) 1-1.5 X 0.5-0.9 (1) mm.
Pistillate flowers: pedicels (4) 5-10 mm
long; bracteoles wanting or obsolete;
sepals colored like staminate sepals, obo-
vate to suborbicular, 3.5-5.5 (6) X (2.5)
3-1.5 mm, glabrous; petals wanting:
ovary (7) 8.5-11 long, glabrous:
styles 3, 1.5-2 mm long, connate 1/4-1/2
their length; stigmas lunate. Capsules
with pedicels 7-11 mm long, trilocular,
(5.5) 7-12 (13) mm long; locule chambers
externally appearing oblong to subel-
liptic, broadly elliptic or weakly obovate,
5.5-7 (8) X 3.5-5.5 mun; wings 3, forming
broad longitudinal bands from the cap-
sule apex to the pedicel, equal to sub-
equal, the largest broadly but shallowly
asymmetrically wiangular or lunate-tri-

liptic or suborbicular,

borne on a

nin
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angular, 4.5-6.5 (8) X 8-12 mm, apically
obtuse to the second
third equal or subequal to first, shatlow-
ly asymmetrically triangular to
lunate, 4.5-6.5 X 8-11.5 mm.
DISCUSSION: Begonia manicata is at
once distinguished from other Central
American species in sect. Gireoudia by its

subacute, and

sub-

which
typically forms several dense, concentric
rings on the petiole just beneath the
petiole-leaf blade junction and its equal
or subequal capsule wings.

Although other species in the section
have squamose induments, B. wmanicata

squamose  petiolar  indument

is the only taxon with erect or ascending
rhizomes and squamose petioles. Only
three other Central American species
have rhizomes similar to B. manicata,
B. cardiocarpa, B. and B.
sericoneurva, but B. manicata is quickly
distingnished from the latter two taxa
by its squamose indument, while B.

crassicaulls

crassicaults and B. sericoneura have dense
induments of fine sericeous whiplash tri-
chomes. Begonia manicata difters marked-
ly from B. crassicaulis in leaf blade form
which is asymmetric with unlobed or
rarely irregularly lobed margins in B.
manicata, but symmetric with deeply
palmately lobed margins in B. crassi-
caulis  Stamen number i1s lower in
B. manicata than in most other species
in sect. Gircoudia and the lowest counts
obtained in this taxon (5) are also the
lowest reported for sect. Gireoudia. 1.eal
margination is somewhat variable in B.
ntanicata with specimens from the north-
ern parts of its range regularly having
only undulate to dentate margins while
specimens from Nicaragua and Honduras
have irregularly shallowly lobed margins.
Begonia manicata is phenctically most
similar to B. cardiocarpa with which it
shares a similar erect or ascending rhizo-
matous habit, sepal shape and size, lun-
ate stigmas and equal to subequal cap-
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sule wings. These species differ in their
internodal indument which is wanting
or rarely sparsely squamose in B. mani-
cata but coarsely villous with barbate
trichomes in B. cardiocarpa. While the
petiolar indument of B. manicata is
squamose, in B. cardiocarpa it consists of
whiplash and barbate trichomes. Stamen
number also differs between the taxa,
with B. manicata typically having 5-10
(13) stamens while B. cardiocarpa is
characterized by (12) 16-32 (37) stamens.
Bracteoles are rudimentary or wanting
in B. manicata but are conspicuous on
flowers of B. cardiocarpa (Table 8).
Two morphological forms are present-
ly recognized in B. manicata, B. manicata
var. manicata and var. peltata which
differs from the typical varient in having
peltate leaves. Because of scant material,
it was impossible to determine the na-
ture and variation of many other charac-
ters in B. manicata var. peltata. Until
more material is available, var. peltata
1S best maintained as distinct. As such
it is the only known peltately leaved
form of an otherwise non-peltate species
in sect. Gireoudia.

Key to the Varieties of B. manicata
Leaves basally cordate; pahmatinerved
............................................ var. manicata
Leaves basally peltate; peltinerved
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var. peltata
Begonia manicata var. manicata

Begonia manicata Brongn. ex Cels,
Jour. Jard. (Ann. Fl. et Pom.)
104. f. 257. 1842. TYPE: with-
out locality (Holotype: not seen
and perhaps non-existent).

Begonia schizolepis Liebm., Vi-
densk. Meddel. Dansk. Natur-
hist. Foren. Kjgbenhavn 1852:
17. 1852, TYPE: MEXICO:
Veracruz: March 1842, ‘Lieb-
mann s.n. (Lectotype: C!; iso-
lectotypes: C!, P!).

Begonia lepidota Liebm., Vidensk.
Meddel. Dansk. Naturhist.
Foren. Kjgbenhavn 1852: 17.
1852. TYPE: NICARAGUA: in
prov. Segovia. In monte Pantas-
mo, 4500 ft, January 1842,
Oersted s.n. (Holotype: C!).

Gireoudia manicata (Brongn. ex
Cels) KL, Monatsber. Konigl.
Preuss. Akad. Wiss. Berlin 1854:
125. 1854.

Gireoudia  schizolepis  (Liebm.)
Kl., Monatsber. Konigl. Preuss.

Akad. Wiss. Berlin 1854: 125.
1854.

Begonia robustior Standl. & L.
Wms.,, Ceiba 1: 155. 1950.
TYPE: HONDURAS: Olan-

cho: trail between Catacamas

TABLE 8. Character differences between Begonia cardiocarpa and B. manicata.

B. cardiocarpa

B. manicata

Internodal indument villous

Trichome type

whiplash trichomes and

glabrous or rarely
sparingly squamose

lacerate scales

coarse barbate trichomes

Petiolar indument villous

Trichome type

Stamen number

Bracteoles

whiplash and barbate
Irichomes

(12) 16-32 (37)

poorly developed

squamose

broad lacerate scales

5-10 (13)

wanting to obsolete
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and La Presa, N of Catacamas,
500-600 m, Narch 20-25, 1919,
Standley 18516 (Holotype: US!;
isotype: F!).
Leaf blades asynmetric, vartable in
form, ovate, oblong-elliptic, obovate or
suborbicular, basally cordate; palmati-
nerved.
DISTRIBUTION AND HABITAT:
Southern Mexico to Nicaragua, from
200-1800 m elevation. Begonia manicata
is frequently saxicolous and is conmmon
on limestone outcrops throughout its
distribution (Fig. 19).
FLOWERING: November-April.
DISCUSSION: Included in B. manicata
var. manicata are B. lepidota and B.
schizolepis which were fust treated as
synonymous with B. manicata by Can-
dolle (1864). I have selected a lectotype
for B. schizolepis, the Liebmann collec-
tion at Copenhagen that was gathered
in Veracruz, Mexico in March 1842,
from the many specimens of this taxon
collected by Liebmann. Begonia mani-
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cata var. manicata also encompasses B.
robustior with
critical features.

which it agrees in all

SPECIMENS EXAMINED: MEXICO. Chiapas:
lower montane rain forest 13 km N of Berrio-
zibal near Pozo Turipache and Finca El Suspivo,
Municipio of Berriozibal, 900 m, Breedlove
24826 (DS). Oaxaca: along rd between Teotit-
Iian del Camino and Chichotla, 1265 m, Croat
48353  (MO); Croat 48393 (MO); Chichotla,
Huautla de  Jiménez, 1350 m, Maluda 38606
(CAS). Pucbla: Texcaco, 1200 m, Gold 11 (US);
Guachinango, Matudae 29383 (US). Veracruz:
environs de Orizaba, Botteri & Sumichrast 1670
(P); Cordoba, Bourgeau 1983 (GH, MEXU, P);
Bourgeau 1985 (F, M, NY, US); Bourgeau 1987
(GH, US); Galeotti 198 (K); Orizaba, Gray s.n.
(GH, USF); Barranca de Coscomatepee, Lieb-
mann s.an. (C); Mirador, Liebmann sn. (C, UC);
Liebmann san. (C); Liebmann sn. (B); Rio
Jamapa sobre ¢l Camino Calcahualco a Cos-
comatepee, 1600 wm, Lot 1191 (CAS, F, GH,
MEXU); Barranca de Texolo between Coatepec
and Teocelo, 1100 m, Moore 6276 (BH, MEXU,
UC, US); Barranca de Tenampa, Zacuapan, Pur-
pus 2919 (MO); Zacuapan, Purpus 3686 (B,
F, GH, MO, NY, UC, US); moist rocks without
further locality, Purpus 6353 (GH, MO, NY,
UQC); Zacuapan, Purpus 6622 (UC); Purpus 7131
(UC); Cerro de Chiahuaxila-Cuauhtlapan, 1600
m, Rosas 1033 (CAS, GH, MEXU); Barranca

Fig. 19. Distribution of Begouia cardiocarpa (circles), B.

hevacleifolia  (squares), B. manicata var.

manicata (triangles) and B. manicata var. peltata (stars).
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de Tioselo, Schiede s.n. (B): El Cajon, Municipio
de Yecuatla, 1100 m, Fentura 4810 (MICH, P,
WIS); La Barranca, Municipio of Coscomatepec,
1250 m, Tentura 5036 (MICH); Esquilén,
Municipio of Jilotepec, 1400 m, Fentura 7664
(MICH); Coscontla, Municipio de Huatusco, 1400
m, entura 7965 (CAS, MEXU, MICH); Xico,
Cascades de Texolo, 30 km W of Xalapa, 1100
m, Wilkening 28 (WIS). Without locality, Lieb-
mann sa. (US); Sesse et al. (F). GUATEMALA:
Alta Verapaz: between San Pedro Carchd and
Campus, 1200-1350 m, Harmon & Fuentes 2164
(F, GH. MO); lime rocks in woods near Cobdn,
4000 ft, Hunnewell 17176 (GH); Hunnewell
17177 (GH); bosque mixto de Chamal, 1200 m,
Molina & Molina 12155 (F, NY); Quiché Hwy
about 12 km W of San Cristébal, 1100 m,
Standley 89747 (F); Standley §9756 (F); ravine
along Rio Carchda Detween Cobdn and San
Pedro Carcha, 1360 m, Standley 90031 (F);
Standley 90109 (F); Standley 90127 (F, GH);
Standley 90153 (F); Cobaun 1300 m, Standley
90907 (F); Standley 91541 (F); damp forest be-
tween San Cristobal Verapaz and Chixoy, 1200-
1300 m, Steyermark 43916 (F, GH); Cobin, 1350
wm, von Tiirckhetm II 1872 (US); hills about 8
km SE of Cobidn, 1500 m, Williams et al. 10277
(BM. F); wet mossy limestone, valley 1-5 km E
of San Juan Chamelco, 1500-1600 m, Williams,
Wilson & Freeze 40474 (F); Rio Cobin, E of
Cobdn, 1300 m, Williams et al. 10634 (F, NY,
US); Williams et al. 43641 (F, MICH, US).
Chiquimula: Voledn 1pala, 900-1510 m, Steyer-
mark 30507 (F); rocks at summit of Montana
Nonojd in cloud forest, 3-5 mi E of Camotin,
600-1800 m, Steyermark 31707 (F). Zacapi: Rillito
del Volcin de Monos, Volcin de Monos, 1150-
2100 m, Steyermark 42380 (F, GH, US). HON-
DURAS: Morazin: cleared pine forest near
Rosario Mine, San Juancito Mountains, 1500
m, Morton 7364 (US); Chahuité, 800-1075 m,
Standley, Molina & Chacon 5016 (F). Santa
Barbara: limestone ridges on forested slopes of
Cerro Santa Bdrbara, rd to Mochito Mine, 1500
m, Allen 6377 (F, GH, US). Department un-

known: montane forest between Cofridid and
Rancho Quemada, Barkley & Ervazuriz 40310
(GH). NICARAGUA: Jinotega: cloud forest

along Hwy 3 from Jinotega to Matagalpa, 5-8 km
SW of Jinotega, 1500 m. Croat #3051 (MO);
cloud forest area between Sta. Lastenia and Sta.
Martha, above Jinotega, Cordillera Central de
Nicaragua, 1400 m, Molina & Williams 20068
(F, NY, US); cloud forest along Hwy 3 ca 1.9
km NW of Aranjuez rd entrance, Stevens 5604
(BM, MO); montane rain forest or cloud forest,
Ocotillo near Sta. Lastenia, 1350 m, Williams
et al. 27837 (F, NY, US). Madriz: cutover cloud
forest area on Volcin Somoto, Molina & TVil-
liains 20242 (F, NY). Matagalpa: wet dense
forest between El Triunfo and Fuente Pura,
above Santa Maria de Ostuma, 1800 m, Molina
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20404 (F); cut-over cloud forest area El Por-
venir, Cordillera Centwral of Nicaragua, 1700 m,
Molina 20553 (F, NY); premontane moist and
lower montane wet forest, Hacienda Santa Maria
de Ostuma, Cordillera Dariense, 1300-1600 m,
Tomlin 165 (MO); cloud forest area, Sta. Maria
de Ostuma, Cordillera Central between Mata-
galpa and Jinotega, 1300-1500 m, Williams,
Molina & Williaims 23393 (F); Williams, Molina
& Williams 23409 (F, US); Williams, Molina
& Williams 24640 (F,); IWilliams, Molina &
Williams 24690 (F, US).

Begonia manicala var. peltata Smith &

Schubert, Field Mus. Nat.. Hist.
Bot. 24: 175. 1961. TYPE:
GUATEMALA: Alta Verapaz,

Montana Yxocubvain, 2.5 mi W of
Cubilquitz, 300-500 m, March 12,
1942. Steyermark 41980 (Holotype:
GH!)

Leaf blades asymmetric, variable in
{form, ovate, oblong-elliptic or suborbicu-
lar, basally peltate, peltinerved.

DISTRIBUTION AND HABITAT:
Known only from Alta Verapaz, Guate-
mala (Fig. 19).

FLOWERING: March.

DISCUSSION: Begonia manicala var.
peltata differs from the other peltately
leaved taxa in sect. Gireoudia in its con-
spicuously squamose petiolar indument
and its equal capsule wings. The salient
features separating these taxa are sum-
marized in Table 7.

ADDITIONAL SPECIMENS EXAMINED:
GUATEMALA: Alta Verapaz: high forest S
of Cobin Rd, Contreras 43394 (LL).

17. Begonia  cardiocarpa  Liebm., Vi-
densk. Meddel. Dansk. Naturlust.
Foren. Kjgbenhavn 1852: 13. 1852.
TYPE: NICARAGUA: Segovia:
In monte Pantasmo, 4500 {t, Febru-
ary 1848. Oersted san. (Holotype:
C!; isotype: B!).

Glreoudia cardiocarpa  (Liebm.)
Kl., Monatsber. Konigl. Preuss.
Akad. Wiss. Berlin 1854: 125.
1854.



Begonia bakeri C.DC., Bull. Herb.
Boiss. 11. 8: 320. 1908. TYPL:
NICARAGUA: Granada: Vol-
cin Mombacho, February 10,
1903, Baker 2333 (Holotype:
G!; isotypes: K! [2 sheets], MO!,
NY!, US!).

Acaulescent or caulescent
zowes lleshy, green but becoming sil-
very gray with age, often repent or pro-
cumbent when young, but with age erect
to semi-erect and with further elonga-
tion becoming declined and eventually
decumbent, then rooting where in con-
tact with the substrate and re-establish-
ing an upright posture, short becoming
elongate with age, 0.3-15 dm long; inter-
nodes short to elongate, (0.5) 0.9-2.3 X
0.6-1.4 (1.8) cm, moderately to densely
villous, with an indument of whiplash
trichomes imtermixed with coarse, narrow
barbate, basally rounded or flattened tri-
chomes 2-6 mm long, these occasionally
forming a band nodally around the
petiole base. Leaf blades simple, oblique
to transverse, narrowly ovate to oblong
or infrequently suborbicular, (5.5) 7-21
(30) X (3.2) 513 (21.5) cm, basally
broadly shallowly cordate to narrowly
deeply cordate with lobes occasionally

g, apically broadly long at-
tenuate-acuminate,  marginally  often
doubly dentate to doubly serrate, [re-
quently obsoletely undulate or broadly
lobed with one or more lobes, but the
principal Iobe opposite the petiole in-
sertion, apically lobes acute to attenuate-
acuminate or obtuse, ciliate-denticulate
to ciliate-serrulate and ciliate, glabrous
throughout or infrequently sparingly
pilose basally on principal nerves above
and glabrous to sparingly pilose in inter-
costal regions but sparsely to moderately
pilose on principal nerves beneath,
palmately (6) 7-8-nerved. Petioles light
green, but often deep red at bases of

trichomes, (2) 4-19 (31) cm X (0.5) 1-1

herbs; »rhi-

overlapping
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mm, sparingly to moderately villous
throughout, often with minute glandu-
lar trichomes interspersed, but indument
often most dense distally with trichomes
often clustered and (requently basally
connate, forming oblique to transverse
bands 2-8 trichomes long and | trichome
wide, the whiplash or infrequently bar-
bate Dbasally rounded or [lattened tri-
chomes translucent white distally but
deep red basally, 2-1 mm long. Stipules
deciduous, translucent light green but
when dry, pale cinnamon or ferrugin-
cous with darker nerves and hyaline
intercostal  regions, subnavicular  es-
pecially distally, asymmeuvic, triangular
to broadly lanceolate-subovate, 1-3.2 X
0.6-1.8 cm, strongly keeled, apically acute
to acuminate, marginally entire, glabrous
or hirsute but the keel
commonly lacerate and fimbriate. /n-
florescences
the foliage
moderately
6-30 an diam. Peduncles light green,
(4.5) 15-10 (15) em X 1-8.5 mm, glabrous,
¢landular, sparingly pilose or glandular-

throughout,

generally greatly exceeding
when
asymmetric, many-flowered.

mature, weakly o

pilose throughout. Bracts caducous, light
green, the lowermost equitant in bud,
navicular, elliptic to ovate or obovate,
(4-5) 7-12 (22) X (8.5) 185 (13) mm,
weakly keeled especially distally, apical-
ly obtuse, marginally ciliate-denticulate
to ciliate-serrulate, glabrous except for
the keel.  Staminate
flowers: pedicels 6-11 mm long: sepals
white to light pink, suborbicular, ovate
or obovate, (1) 5-8 (9) X (3.5) 1.5-8 (9)
mm, glabrous; petals wanting: stamens
(12) 16-32 (37); filaments 0.5-1.5 (1.8) mm
long, borne on a raised torus: anthers ob-

fumbriate-pilose

long-obovate to narrowly elliptic, 1-1.5
(1.7) X 0.5-0.8 mm. Pistillate flowers:
pedicels -18 mm long; bracteoles ca-
ducous but often present at anthesis,
poorly developed, white to light pink,

(1) 2+l

subequal, oblanceolate-obovate.
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(5) X 0.5-2.5 mm, apically acute to ob-
tuse, marginally sparingly ciliate-serru-
late, glabrous; sepals colored like stamin-
ate sepals, broadly elliptic to suborbicu-
lar, infrequently ovate or obovate, 4-6.5
X 4-6 (8) mm, glabrous; petals wanting:
ovary white, pink or light green, 7-11 mm
long, glabrous or sparingly glandular
throughout; styles 3, 1.5-2 mm long, con-
nate to 2/3 their length; stigmas lunate.
Capsules with pedicels (10) 14-20 (24)
mm long, trilocular, 12-14 (16) mm long;
locule chambers externally appearing ob-
long to subelliptic, (7) 9-10.5 X 5-7 mun;
wings 3, equal or subequal to one an-
other, forming broad longitudinal bands
from capsule apex to pedicel, the largest
asymmetrically broadly but shallowly tri-
angular to broadly lunate or sublunate,
1.5-6.5 (8) X 8-12 mm, apically obtuse or
subacute, the second and third equal or
subequal to the first wing, shallowly
asymmetrically triangular to sublunate,
+.5-6.5 X 8-11.5 mm.
DISTRIBUTION AND HABITAT:
Begonia cardiocarpa ranges from south-
ern Honduras to northern Costa Rica at
elevations between 500-1500 m in pri-
marily cloud forest formations and pre-
montane wet forests where it occurs on
steep forested slopes and roadbanks. In
Costa Rica B. cardiocarpa is often
epiphytic, growing on the lower trunks
of trees in recently disturbed primary
forests in the vicinity of Parque Nacional
Santa Maria (Fig. 19).
FLOWERING: Peak flowering occurs
between December and March.
DISCUSSION: Begonia cardiocarpa is
characterized by its succulent, upright
rhizomes, densely villous internodes, in-
dument of coarse whiplash trichomes, 12-
27 stamens, bracteolate pistillate flowers,
lunate stigmas and equal to subequal
capsule wings which form broad longi-
tudinal bands along the capsule margin.
With only limited material available
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for study, Smith and Schubert (1946b,
1961) wreated B. cardiocarpa as a syno-
nym of B. sericoneura (B. lindeleyana
sensu Smith and Schubert) which it
superficially resembles in rhizome form,
internode indument and stipules. Recent
collections have remained undetermined
or have been misidentified as B. plebeja
but not B. sericoneura, indicating Smith
the significant
existing between the element forming B.
cardiocarpa and the latter taxon. Among
the characters
tinguish B. cardiocarpa from B. seri-

recognizes differences

numerous which dis-
coneura are its villous petiolar indument
of coarse barbate and whiplash tri-
chomes, glabrous adaxial leat surface,
fewer stamens, bracteole size and shape,
small capsules, equal or subequal cap-
sule wings and wing size and shape.

Begonia bakeri, which Casmir de Can-
dolle (1908) described as having entire
placentae, is considered to be conspecific
with B. cardiocarpa. An examination of
the holotype and isotypes failed to sub-
stantiate Candolle’s observation on the
placentae, but did reveal that the pla-
centae, while bipartite, possess strongly
unequal lobes, which may have con-
tributed to Candolle’s erroneous inter-
pretation. Utilizing Candolle’s charac-
terization of placentae, Houghton (1924)
described sect. Auriformia to accomo-
date B. bakeri, but the section remained
unpublished until Ziesenhenne (1974)
resurrected Houghton’s description. Al-
though the type is clearly synonymous
with B. cardiocarpa, sect. Auriformnia
is identical in salient features to sect.
Haagea (K1) A.DC. from the Far East.
The petiolar indument of B. cardio-
carpa consists of coarse barbate basally
rounded or flattened trichomes frequent-
ly intermixed with coarse whiplash tri-
chomes. The trichomes often are aggre-
gated into narrow oblique to transverse
bands one trichome wide and several
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to many trichomes long. In this condi-
tion, adjacent trichomes are usually
weakly connate basally. While the tri-
chome bands are distributed throughout
the petiole, they are characteristically
most dense near the petiole apex. When
these bands are well-developed near the
petiolar apex, the leaves of B. cardiocarpa
resemble those of B. manicata
petioles characteristically have dense,
concentric rings of broad scales near the
petiole apex. The relationship between
B. cardiocarpa and B. manicata is ex-
plored in the discussion of B. manicata
and salient features are summarized in
Table 8.

In Costa Rica Begonia cardiocarpa
occurs sympatrically with B. sericoneura
in Santa Maria National Park and in
Nicaragua it is potentially sympatric with
B. manicata near Santa Maria de Ostuma
mm the Cordillera Central.

whose

SPECIMENS EXAMINED: HONDURAS. El
Paraiso: trail, Danli to Finca Sta. Emilia, Carlson
2532 (GH, US); Carlson 2547 (in part) (MICH);
Montana Apaulis, cerca Danli, 1000 m, Molina
7450 (F); Moutana de Cifuentes entre El Urraco
y Cifuentes, 900 m, Molina 11403 (F, LL, NY,
US). NICARAGUA, Chontales: Santa Domingo,
near summil of Peina Blanca, 800-850 m, Buut-
ing & Licht 1200 (F, NY, US); 28 km N of
Cuapa in forest, 400-500 m, Vincelli 90 (MO).
Granada: upper slopes of Volcin Mombacho
along W shore of Lake Nicaragua, 1100 m,
Croat 39132 (MO); E side of Volcain Mombacho
above Finca Las Delicias, Hall & Bockus 7569
(MO). Jinotega: Jinotega, 1030-1300 m, Standley
10071 (F). Matagalpa: moist bank at Santa
Maria de Ostuma, Cordillera Central de Nica-
ragua; 1400 m, Molina & Williains 20111 (F, NY,
WIS, US); wet forest, La Zopilota, 2 km S of
Santa Maria de Ostuma, 1300 m, Molina 20452
(NY); vicinity of El Porvenir, 4+ km E of Santa
Maria de Ostuma, 1500 m, Molina 22873 (F.
MO, NY); Canada Yasita, Rothschub 322 (B):
along Route 5 toward Tuma, 500-1000 m, Sey-
mour 4047 (MO); Williams 24038 (F); Sta.
Maria de Ostuma, 1300-1500 m, IVilliams, Molina
& Williaws 23592 (F, US); Williams, Molina &
Williams 24645 (F); cloud forest arca N of Sta.
Maria de Ostuma along rd to La Fundadora,
1300-1500 m, Williams, Molina & Williams 24895
(F, LL, NY, US). Zelaya: wail from Cerro El
Inocente toward Cerro Saslaya near source of
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Cano Majagua, 1050-1150 m, Stevens 6707 (MO).
COSTA RICA. Alajuela: Santa Marfa National
Park, 600-900 m, Liesner 4556 (CR, MO);
Liesner 5112 (MO); Liesner 5206 (MO); cloud
forest zone, Guadalupe, Canton Alfaro Ruiz,
1500 m, Swmith P2201 (US); Camino Santa Maria
27.6 km NE of Liberia, 800 m, Utley 5917 (B,
C, CR, DUKE, G, MEXU, MO, US).

18. Begonia  heracleifolia  Schlecht. &

Cham., Linnaea 5: 603. 1830.

TYPE: MEXICO. Hacienda de la

Laguna, Baranca de Tioselo, 1828.

Schiede 720 (Holotype: B!).

Begonia radiata Graham, Edinb.
Phil. Jour. 1833: 182. TYPE:
described from cultivated ma-
terial at the Edinburgh Bo-
tanic Garden from Berlin
(Holotype: not seen and per-
haps nonexistent).

Begonia heracleifolia var. punctaia
Cels, Jour. Jard. 104 1842.
TYPE: described from culti-
vated material (Holotype: not
seen and perhaps nonexistent).

Begonia jatrophifolia Cels, Jour.
Jard. 104. 1842. TYPE: Country
of origin unknown, described
from cultivated material (Holo-
type: not seen and perhaps non-
existent).

Begonia  punctata Link, Kl &
Otto, Ic. PI. Rar. 1: 17, t. 7,
1840-1844. TYPE: MEXICO:
Hort. Berol.,, December 1842
(Holotype: B!).

Gireoudia heracleifolia
& Cham.) KIL, Monatsber.
Konigl.  Preuss, Akad. Wiss.
Berlin 1854: 125. 185-1.

Gircoudia punctata (Link, Kl &
Otto) KI., Monatsber. Konigl.
Preuss. Akad. Wiss. Berlin 1854.
125. 1854,

Gireoudia heracleifolia var. viridis
K1, Abh. Konigl. Akad. Wiss.
Berlin. 1854: 215. 1855. TYPE:
MEXICO: described presum-

(Schlecht.
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ably from material cultivated

at Berlin (Holotype: not seen

and perhaps nonexistent).
Gireoudia heracleifolia var. punc-

tata (Link, KI. & Otto) Kl.,
Abh. Koénigl. Akad. Wiss.
Berlin. 1854: 215. 1855.

Begonia heracleifolia var. nigri-
cans Hook., Bot. Mag. 83: t
4983. 1857.

Begonia longiptla Lem., 111. Hortic.
7: 55. 1860, Ill. Hortic. 8: t.
307. 1861. TYPE: MEXICO:
described from material sent
by Ghiesbreght to Paris ( Holo-
type: not seen and perhaps non-

existent).

Begonia heracleifolia var. longipila
(Lem.) A.DC., Prodr. 15(1):
335. 1864.

Begonia trigonoptera Sprague, Kew
Bull. 218. 1921. TYPE: GUA-
TEMALA: Alta Verapaz: de-
scribed from caterial collected
at Coba and sent to Kew by
Johnson (Holotype: K!) .
Terrestrial, epiphytic or saxicolous oc-
casionally deciduous herbs; rhizomes re-
pent, somewhat succulent, 2-18.5 cm
long; internodes short, 0.3-1.5 X 0.8-3
cm, densely squamose or squamose-vil-
lous when immature with narrow fimbri-
ate-laciniate scales 2-7 (15) mm long or
with coarse villi intermixed with narrow
barbate basally rounded or flattened tri-
chomes and only occasionally scales.
Leaf blades simple, straight or rarely ob-
lique, symmetric or occasionally asym-
metric, suborbicular or rarely ovate, 4-26
X 3-24 am, basally broadly shallowly
cordate to broadly deeply cordate, apical-
ly indistinct or a central lobe more pro-
nounced than other lobes, marginally
deeply sinuate-lobed with 5-9 lobes, the
lobes commonly 1/3-4/5 the blade
length, and often secondarily lobed,
primary lobes triangular becoming at-
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tenuate-acuminate apically, irregularly
incised-dentate to incised-serrate and cili-
ate-denticulate to ciliate-serrulate and
ciliate, glabrous to sparsely glandular or
glandular pilose above and beneath
with trichomes most dense on principal
nerves beneath, 7-10-palmatinerved. Pe-
tioles 3.5-24.5 (41) cm X 1-8 (11) mm, ter-
ete to canaliculate basally or occasionally
multicanaliculate  throughout, mode-
rately to densely villous, villoussqua-
mose or squamose when immature but
only sparsely so at maturity, consisting
of very narrow entire to occasionally
laciniate scales or a mixture of scales
and villi, (2) 5-12 mm long with glandu-
lar trichomes commonly intermixed,
the indument especially pronounced at
the petiole apex with one or more con-
centric rings of fimbriate-laciniate scales
characteristically present. Stipules per-
sistent, asymmetrically ovate-triangular,
0.8-1.5 X 0.8-1.2 cm, strongly keeled,
apically acute, marginally entire, spar-
ingly pilose throughout or the keel
only fimbriate to laciniate. Inflorescences
generally greatly exceeding the foliage,
asymmetric to unilateral, often many-
flowered, 3-20 cm diam. Peduncles 10.5-
66 (86) cm X 1-8 (11) mm, sparsely to
moderately villous with both villi and
narrow scales frequently intermixed
with minute glandular trichomes, but
glabrate with age. Bracts subpersistent,
the lowermost weakly navicular, ovate
to naxrowly ovate, 0.9-1.7 (2.3) X 0.9-1.7
(2.7) em, weakly keeled or the keel in-
distinct, marginally ciliate-sexrulate to oc-
casionally glandular-serrulate, but typi-
cally margins of secondary bracts glandu-
lar-serrulate, sparsely glandular-pilose to
glandular externally. Staminate flowers:
pedicels 3-14 (21) mm long; sepals white
to pale or deep pink, transversely ellip-
tic to suborbicular or ovate to ovate-
elliptic or oblong, 5.5-15 X (4.5) 5.5-12
mm, glabrous to glandular externally:



No. 1

petals wanting; stamens 10-32 (35); fila-
ments 0.4-1.8 mm long, inserted on a
low torus; anthers narrowly oblong or
elliptic to oblong-obovate, 1-2.7 X 0.5-0.9
mm. Pistillate [lowers: pedicels 4-16 mm
long; bracteoles commonly wanting but
excrescences or rudimentary bracteoles
sometimes present, only rarely bracteo-
late, bracteoles when present, ovate to
elliptic or obovate, (1.7) 3-4.5 (8) X 1.5-
2.5 (5.5) mm; sepals colored like stamin-
ate sepals, ovate to broadly elliptic, sub-
orbicular or transversely elliptic, 5-12

(I5) X 5-12 (14) mm, glandular ex-
ternally; petals wanting; ovary 7-11 mm
long, commonly with a sparse mdument
of glandular trichomes; styles 3, 1.5-2.5
mm long, connate to 1/2 their length;
stigmas lunate to broadly lunate. Cap-
sules with pedicels 4-17 mm long, tri-
locular, 8.5-15 mum long; locule chambers
externally appearing ovate to oblong or
broadly elliptic, 7-12 X 4.5-8.5 mm;
wings 3, unequal or rarely subequal,
highly variable in form, the largest asym-
metrically ovate to triangular, oblong or
often very broadly but shallowly asym-
metrically triangular, 6-19 X 8-15 mm,
apically acute to subacute or obtuse; the
second asymmetric, broadly lunate to
shallowly triangular or marginiform, 5.5-
10 X 9-15 mm, the third marginiform
or very shallowly lunate to lunate-tri-
angular.

DISTRIBUTION AND HABITAT:
From the states of Durango and Tam-
aulipas in Mexico south to Honduras be-
tween 50 1o 2400 m elevation, with most
collections from 50-1600 m. A single
specimen, Cowell 395, made during an
expedition to explore Panama, is the
only known collection of this species
south of Honduras. Since this area was
settled at the time Cowell collected, it
is possible that he gathered his material
from cultivation. An examination of
Cowell's field books m the New York
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Botanical Garden Library lailed to pro-
vide any insight into this matter. Be-
hervacleifolia both ter-
restrially and saxicolously in tropical

gonia SrOWs
rain forests and seasonally dry, deciduous
forests. In these latter habitats, popula-
tions of B. heracleifolia may be de-
ciduouns (Fig. 19).

FLOWERING: November to April but

occasionally  [lowering  during  other
months.
DISCUSSION:  Begonia  heracleifolia

has been widely cultivated since the
early nineteenth century in
time
culturally mteresting variants were recog-
nized as distinct species or varieties based
on one or a combination of characters

Europe,

during which numerous  horti-

including leaf blade coloration, depth
and extent of leaf lobing and plant size.
Both Klotzsch (1855) and Alphonse de
Candolle (1864) treated several forms as
varieties ol B. heracleifolia. More recent-
ly B. trigonoptera was described because
of its oblong ovary body and slightly
different wing form. These distinctions
are minimal compared to the overwhelm-
ing similarities between B. trigonoptera
and B. heracletfolia, and do not justify
maintaining B. trigonoptera as a distinct
species. Recognizing the continuous vari-
ation existing in many characters of B.
lieracleifolia including coloration, indu-
ment, blade lobing depth, inflorescence
size and capsule wing form, Smith and
Schubert  (1961) rightly considered B.
heracleifolia 1o be a variable species
without any intraspecific taxa.

Despite  the mentioned
differences, B. hevacleifolia is one ol the
most readily identified species in sect.
Gireoudia because of its unusual sym-
metric  or  only weakly
palmately lobed leaves and asymmetric

previously

asymmetric

to unilateral inflorescences.
Juvenile leaves in this
species, however, are typically oblique

cymose
seedlings  of
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and asymmetric with a clearly dis- group in its asymmetric, broadly tri-

tinguishable apex and shallow lobes at
ends of major nerves. In form these
leaves are similar to those observed on B.
sericoneura {from southern Central Ameri-
ca. Begouia heracleifolia
begin developing its mature, symmetric,
lobed leaves about the time it reaches
flowering size, but flowering specimens
have been observed with juvenile foliage.
Although glandular trichomes have been
observed on virtually all species in sect.
Gireoudia, those of B. heracleifolia differ
from other species by being borne on
longer, more conspicuous stalks and, un-
like other species, the persistent or sub-
persistent inflorescence bracts are typical-
ly glandular-serrulate marginally.

In its straight palmately lobed leaves,
and lunate stigmas, B. heracleifolia is
most similar to B. crassicaulis, but B.
leracleifolia can be distinguished from
this taxon by its squamose, villous-squa-
mose or villous petiolar indument, its
repent rhizomatous habit, its somewhat
persistent  glandular-serrulate
often ebracteolate flowers and generally
strongly unequal capsule wings (Table
9). Begonia heracleifolia also resembles
other members of the sericoneura species

appears to

bracts,

angular to ovate primary capsule wings.
Only two taxa besides B. heracleifolia
have induments comprised of a mixture
of trichome types, B. cardiocarpa and B.
strigillosa. Of these two taxa, only B.
strigillosa has both villi and scales in
its indument, but it differs from B. hera-
cletfolia in its oblique to transverse un-
lobed leaves.

Begonia heracleifolia been ob-
served in Mexico growing sympatrically
with several other species, including B.
nelumbiifolia. In one region of sympatry,
potential hybrids have been encountered.
This is discussed in greater detail under
B. nelumbiifolia.

has

SPECIMENS EXAMINED: MEXICO. Chiapas:
steep moist slope at Yochib, paraje of Kotol Te’,
Municipio of Tenejapa, 4300 ft, Breedlove 7372
(DS); slope from Bochil to Simojovel, 4 mi NE
of Bochil, Municipio of Bochil, 4500 fi, Breed-
love 8829 (DS, US); rain forest on N shore of
Lago Miramay, near San Quintin on Rio
Jataté, Municipio of Las Margaritas, 1200 fi,
Breedlove 9157 (DS, US); cultivated or growing
on sitios of San Cristébal las Casas, Municipio
of San Cristobal las Casas, 7100 f1, Breedlove
16043 (DS); limestone ridges, ruins of Yaxchildan
on banks of Rio Usumacinta, Municipio of Oco-
singo, 300 m, Breedlove 33963 (DS); tropical rain
forest, low ridges at confluence of Rio Ixcin
with Rio Lacantum (Rio Jataté), Municipio of

TABLE 9. Character differences between Begonia crassicaulis and B. heracleifolia.

B. crassicaulis

B. heracleifolia

Rhizome orientation
Adaxial leaf surface

Petiolar indument

Trichome type

Bracts

erect to ascending
sparsely pilose

tomentose-lanate
fine whiplash trichomes

marginally ciliate-denticulate

repent
glabrous to hirtellous

villous, villous-squamose
Or squamose

narrow entire to lacerate scales
or mixture of scales and villi

marginally glandular-serrulate

to ciliate-serrulate

Bracteoles

Wings

pistillate flowers bracteolate

unequal 10 subequal

pistillate flowers ebracteolate,
only rarely bracteolate

usually unequal, only rarely
appearing subequal




No. 1

Las Margaritas, 300 m, Breedlove & McClintock
34237 (DS, MEXU); Lacanja, Municipio of
Ocosingo, 350 m, Breedlove 34475 (DS); steep
slope with evergreen cloud forest along rd from
Toliman to Niquivil, near Ojo de Agua, Munici-
pio of Motozintla de Mendoza, Breedlove 42605
(DS); 20 mi N of Ocozocoautla along gravel rd
to Apitpac ncar km 31 marker, Croat 40657
(MO); Hwy 195 between Chiapa de Corzo and
Pichucalco, 1080 m, Croat 46299 (MO); trail be-
tween Finca California (at base of S slope of
Mt. Ovando and ca 4 km N of Ovando Turquia)
and sunmmit of Cerro Ovando, 450-850 m, Croat
47566 (MO); hillside near Temple of Iuscrip-
tions, ruins of Palenque, Hoover 39 (MO);
limestone rocks and ledges at Misola waterfall,
Hoover 42 (MO); camino Pifucla, Escuintla,

300 m, Matuda 18676 (UC, US): Palenque,
Seler & Seler 5534 (B):; paraje of Kulak’tik,

Muunicipio of Tenejapa, 5800 ft, Shilom Ton 185
(DS); small river in bawrio of Tih Ha’, paraje
of Malibenchauk, Municipio of Tenejapa, 3600
ft, Shilom Ton 2012 (DS, DUKE, MEXU, US,
WIS); wooded slope near Rancho Viejo of Finca
Prusia, Municipio of Angel Albino Corzo, 2400
ft, Shilom Ton 360§ (DS, US, WIS); near Pan-
telho, Municipio of Santa Catarina Pantelho,
2800 ft, Shilom Ton 3665 (DS, WIS); Rio Perlas
and Rio Jataté at San Quintin and near Laguna
Miramar, 200 m, Sohns 1573 (US); tropical rain
forest, Palenque Archeological Site, 500 ft,
Thorne & Lathrop 40527 (DS); near Palenque
Archeological site, Utley & Utley 6983 (NOLS);
Zandino, near Copainald, 3800 ft, Wonderly 37
(MICH). Durango: steep side canyons of Rio
Tamazula between La Bajada and La  Junta,
1300 m, Breedlove 24505 (CAS, MICH, MO).
Guerrero: Distrito Montes de Oca, Vallecitos,
Hinton 11762 (DS, GH, K, MEXU, NY, US).
Hidalgo: slopes above Rio San Pedro on trail
between Calnali and Huazalingo, Moore 3025
(BH, GH, UC, US); Dist. Huejutla, rd from
Huazalingo to Tchuetlin, Moore 3028 (BH,
GH, US); Chapulliunacan, Moore 4964 (BL).
Jalisco: steep rocky mountainsides 8 mi SW
of Piluamo, 500-600 m, Mclaugh & Koelz 1495
(MICH); steep hillside 12-13 km SW of Pihuamo
in dense forest, 500-600 m, Mcl'augh 24453
(MICH); McVaugh 26178 (MICH). Michoacan
and Guerrero: Rio Tecpan, 400 m, langlasse
820 (B, GH, P, US). Nayarit: W of Jalcocotan,
rocky moist roadside, Dressler 1044 (GH, MO).
Oaxaca: Sta. Maria Chimalapa. Matias Romero.
Col. Cuaultemoe, Distrito de Juchitin, 225 m,
Delgado, Perino & Garcia 947 (CAS); Chinantla,
Galeotti 195 (BR, P). Trapiche de Ia Concep-
cion, Liebmann snm. (C); Palomarces, Juchitin,
MacDougall s.n. (NY): District of Tuxtepec,
Chiltepec and vicinity, 20 m, Martinez-Calderon
532 (GH, UC, US); Martinez-Valderén 566 (UC,
US); Distrito Choapam, Yaveo, trail W to Rio
Yaveo, 435 m, Mexia 9174 (CAS, GH, MO, NY,
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UG, US); Rio Totulco between Chacalapa and
Candelaria on Pochutla-Oaxaca rd, 210 m, Moore
8275 (BH, US); 8276 (BH); Sierra Madre,
Reiche 572 (M), Sinaloa: 19.1 mi E of Rio Con-
cordia at Concordia on Mexico 40, Municipio
de Rosario, 2900 ft, Breedlove 1623 (DUKE,
MICH); Hwy 40, 299 mi E ol Concordia, 4800
ft, Breedlove 4247 (DUKE); N facing damp bhank
on rd from Muazatlan to Durango, ncar la
Guayanera, 1000-1500 m, Tloover s.n. (GH).
Tabasco: base of Cerro de Madrugal, ca 4 km
SE of Teapa on rd to Tacotalpa, 300 m, Croat
47903 (MO). Tamaulipas: Canon de Gomers
Farias, Duke 3586 (MO); Martin 12 (MICH);
Palhner 351 (US); without locality, Paliner 283
(US). Veracruz: Zongolica, 1252 m, dlvarado 1
(US); Orizaba, Botteri 328 (GH, US); Botteri &
Swmichrast 1595 (P, US); Botteri & Sumichrast
1670 (P); Cordova, Bourgeau 1583 (BR, C, F,
GH, K, MEXU, NY, P, US); Bourgeau 1983 (GI1,
P, US); Laguna Encantada 7 km al NE of San
Andres Tuxtla, Cedillo & Calzada 83 (MEXU,
MO); Hidalgotitlan, 130-150 m, Dorantes et al.
2815 (MEXU, MO); Wartenberg, near Tanto-
yuca, Ervendberg 268 (GH): Orvizaba, Gray s.u.
(GH, USF); Cordoba. Greemman 137 (GH):
Santiago Tuxtla, Kelly 925 (UC); Fortin, Kerber
205a (CAS, UC); km 324, carreterra a Fortin,
Langman 3417 (MEXU, US): N of Fortin, Lang-
man 4124 (US); Colipa, Liebmann s.n. (C):
Mirador, Liebmann sn. (C); Linden 34 (K);
Atoyac, Martinez 208 (US); Suchilapa, Mell 529
(NY, US); Orizaba, Muller sn. (NY); Catemaco,
Nelson 432 (US); Sanboru., Orcutt 3076 (CAS,
DS, MO); bluffs of Barranca of Chavarrillo, near
Jalapa, 3500 ft, Pringle 7797 (US, VT); Zacua-
pan and vicinity, Purpus 2421 (UC, US): Purpus
4376 (UC); Purpus 5757 (UC): Purpus 6350
(UC); Purpus 7130 (UC); Orizaba, Rosas 259
(CAS, MEXTU): San Miguel, Orizaba, Schubert
& Rojas 1836 (US); near river, Atoyak, just out-
side Cordoba, Schubert & Rojas 1840 (US); Santa
Lucrecia, isthmus of Tehuantepee, Smith 1007
(GH, MEXU, MO, NY, UC, US); Fortin, Troll
51 (M); Brecha Huos. Cedillo-Agustin Melgar,
Hidalgotitlan, Tasquez et al. 49 (C); FPasquez
et al. 495 (BM, MEXU, MO); ElI Puente,
Municipio de Teocelo, 1000 m, Ientura 7834
(MICH); Rio Touto. Ejido de Almilinga, 6 km
W of Campo Experimental de Hule, EI Hulmar,
Zongolica, I'era Santos 2822 (MICH). Fortuiio,
Coatzacoalcos River, 30-50 m, Iilliams 8603
(MICIT). Yucatin and ‘Tabasco: Johnson 131
(K). Without locality, Kerber 502 (US). BELIZE.
Toledo: Maya Mountains between forestry camp
and San Jos¢, Boutin & Schlosser 5194 (BM,
MO); rocks in high ridge, Sulphur Hill, Ed-
wards road beyond Columbia, Gentle 6367 (F,
LL); Gentle 6416 (1.1.). Without district: river
bank of Rio Graude, Schipp §-449 (F); Pueblo
Vicjo, 1700 ft, Schipp S-695 (BM, F, GH, MICH,
MO, NY). GUATEMALA. Alta Verapaz: Sebol,
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high forest about 4 km on Coban Rd., Con-
trevas 4347 (LL); near Finca Sepacuite, Cook &
Griggs 654 (US); Pancajché, Muenscher 12564
(BH); Standley 70777 (F); Standley 70808 (F):
Rio Polochic, near Pancajché, 360 m, Standley
92010 (F); vicinity of caves, SW of Lanquin,
600-1000 m, Steyermark 44122 (F, GH, US);
stone wall of municipal building Cobdn, 1320 m,
Williams et al. 40656 (F). Chimaltenango: low-
er and middle SW slopes of Volcin Fuego, along
Barranco Espinzao and tributary of Rio Panta-
leon, 1200-1600 m, Steyermark 52115 (F). Chigui-
mula: Volcin Ipala, near Amatillo, 900-1510 m,
Steyermark 30471 (F): Rio Tacd, between Chi-
quimula and Montana Barriol, 3-15 mi NE
of Chiquimula, 500-1200 m, Steyermark 30623
(F). El Progresso: trail between Finca Pianonte
E to San Miguel, passing Finca Polonia, Finca
Delicias aldea Cimiento, Steyermark 43747a (F).
Guatemala: without further locality, 5000 ft,
Donnell Smith 1859 (GH, K, US); about 4 i
N of Guatemala City, road to Chinautla, 4400
tt, White 5189 (MICH). Huehuetenango: be-
tween Ixcin and Rio Ixcan, Sierra de los Cu-
chumatanes 150-200 m, Steyermark 49212 (F);
Paso del Boquerom, Rio Trapichillo below La
Libertad, 1200-1300 m, Steyermark 51174 (F).
Izabal: Los Amates, 160 ft, Deam 19 (GH,
MICH). Jalapa: mountains about Chahuite, NW
of Jalapa, 1650 m. Standley 77514 (F). Petén:
Poptuin-San Luis road, in high rain forest of
SE Peten, Lundell 16464 (LL); Rio Pasion Basin,
Rio Pucte, ENE of El Pucte camp, on trail to
La Libertad, Lundell 18206 (LL): forest between
Finca Yalpemech along Rio San Diego and San
Diego on Rio Cancuen, 50-100 m, Steyermark
45420 (F, GH, NY); camino para Santa Ana, a
km 15, lado NE, Twun Ortiz 1669 (BM, F, NY,
US). Zacapd: Rillito del Volcin de Monos, Vol-
cin de Monos, 1150-2150 m, Steyermark 42344
(F, GH); valley of Vegona, between Vegas and
Calera, 1200 m, Steyermark 42977 (F, GH, us).
HONDURAS. Comayagua: Siguatepéque, 1050-
1400 m, Standley 56514 (F, US). Morazin: region
of Chahuité, 800-1075 m, Standley, Molina &
Chacon 5020 (F). Ocotepeque: terrestrial on
slope of river Yoronte between El Moral and
Sinuapa, 1300 m, Molina 24194 (F); Agua
Caliente  river Dbanks, Honduras-Guatemala
border, 900 m, Molina, Molina & Molina s.n.
(MO). EL. SALVADOR. Without further locality,

Calderon 2311 (US). PANAMA: Canal Zone:
Corozal to Pedro Miguel, Cowell 395 (NY).
Source unknown: Hort. Berol. (HAL).

19. Begonia crassicaulis  Lindl., Bot.

Reg. 28: misc. 22, . 44. 1842,
TYPE: GUATEMALA: without
further locality. Hartweg s.n.
(Holotype: CGE!)

Gircoudia crassicaulis (Lindl) KI.,
Monatsber.  Konigl.  Preuss.
Akad. Wiss. Berlin 1854: 125.
1854.

Terrvestrial or epiphytic, often de-
ciduous herbs; rhizomes erect or ascend-
ing, often branched, succulent, 5-30 cm
high; internodes short, 0.8-2.5 X 1-3 cm,
densely villous when immature with
whiplash  trichomes intermixed
narrow barbate, basally rounded or
flattened trichomes 2-5 mm long. Leaf
blades simple, membranaceous to char-
taceous, straight, symimetric, suborbicu-
lar to transversely broadly oblong-ellip-
tic, 12-17 X 19.5-23 ¢, basally shallowly
cordate to broadly, deeply cordate, apical-
ly poorly defined without a distinct apex,
or rarely attenuate-acuminate, marginal-
ly deeply palmately 6-8-lobed and often
secondarily lobed, lobes straight to sub-
falcate, lanceolate to narrowly triangu-

with

lar becoming attenuate-acuminate apical-
ly, irregularly incised-dentate to incised-
serrate and ciliate-denticulate to ciliate-

serrulate  and ciliate, sparsely pilose
throughout above and in intercostal

regions beneath but moderately or dense-
ly tomentose on principal nerves, palm-
ately 6-8-nerved. Petioles 11.3-28 ecm X
4-11 mm, moderately to densely tomen-
tose-lanate when immature, but only
sparingly so with age, with antrorsely
spreading whiplash trichomes 0.5-6 mm
long, often with glandular trichomes
intermixed. Stipules subpersistent, asym-
metrically ovate, 12-17 X 9-13 mm, weak-
Iy keeled, apically acute, marginally
entire, glabrous or glandular through-
out. Inflorescences strongly asymmetric
to unilateral, laxly to densely cymose,
few- to many-flowered, 6.5-25 cm diam.
Peduncles 7.8-18.5 (53.6) em X 1-5 (10)
mm, glabrate to densely tomentose-lan-
ate. Bracts caducous, the lowermost some-
what navicular, very broadly obovate, 9-
13 X 8-11 mm, apically obtuse, marginal-
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ly ciliate-denticulate to ciliate-serrulate;
glabrous to sparsely pilose and often
glandular. Staminate flowers: pedicels
0.7-1.3 (2) an long: sepals suborbicular
to broadly obovate, 6-11 X 5.5-13 mm,
glabrous; petals wanting; stamens 14-26;
filaments 0.5-1.3 mm long, inserted on a
slightly raised torus; anthers oblong to
narrowly obovate, 0.8-2.1 X 0.5-1 mmn.
Pistillate flowers: pedicels 1.3-2 ¢m long;
bracteoles subpersistent, obovate to sub-
orbicular, 5.5-10 X 6-9 mm, apically
rounded, marginally irregularly serru-
late-denticulate, glabrous; sepals broadly
obovate to suborbicular, 5-15 X 5-14 mm;
petals wanting; ovary 1-1.5 cm long, glab-

rous throughout; styles 3, 2-25 mm
long, connate 1/4-3/4 their length;

stigmas broadly lunate. Capsules with
pedicels 1.5-2.4 ecm long, trilocular, 1.3-
1.7 am long; locule chambers externally
appearing suborbicular to broadly ellip-
tic or obovate, 1-1.3 X 0.6-0.9 cm; wings
3, unequal to somewhat subequal, the
largest asymmetrically lunate to broadly
triangular, 7-12 X 10-16 mm, apically
obtuse, the second asymmetrically tri-
angular, 9-11 X 7-16 the third
marginiform or similar to the second.
DISTRIBUTION AND HABITAT:
Begonia crassicaulis is reported from
Guatemala and most recently Mexico
(Moore, s.n., US) at elevations between
1100-1100 m where it is found in exposed
locations, oflten growing epiphytically
(Fig. 8).

FLOWERING: January-March
possibly into May.

DISCUSSION: Begonia crassicaulis is
one of the more poorly known species in
sect. Gireoudia occurring in Central
America, represented by only a handful
of collections. Compounding problems
inherent in studying little material is
the absence of leaves from most herbar-
ium specimens because B. crassicaulis
characteristically flowers when leafless.

mm,

and
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In addition to being deciduous, B. crassi-
caulis typically has thick, succulent rhi-
romes and it 1s likely that these characters
enable B. crassicaulis to succeed in
seasonally very dry habitats or in sunny,
exposed locations.

Sterile specimens of B. crassicaulis may
be readily contused with B. keracletfolia
since both taxa have symmetric, palm-
ately lobed leaves. These taxa, however,
dilfer in their rhizome orientation which
15 erect or ascending in B. crassicaulis
but repent in B. heracletfolia and in their
petiolar indument. Begonia crassicaulis
is one of few species with a tomentose-
lanate indwment of fine whiplash ri-
chomes, while the indument of B. hera-
cletfolia is squamose, villous-squamose or
villous vesulting from various mixtures
of broad lacerate scales and coarse villi.
Both B. crassicaulis and B. leracleifolia
have surongly asymmetric to unilateral
inllorescences, but bracts are commonly
persistent to subpersistent on inllores-
cences of B. heracleifolia while they are
caducous on inflorescences of B. crassi-
caulis, so that they can readily be dis-
tinguished. Bracts also differ in margina-
tion between these species, with those of
B. crassicaulis being cihate-denticulate
to ciliate-serrulate while those ol B. hera-
cleifolia ave typically glandular-serrulate
(Table 9).

Begonia crassicaulis torms a part of the
sericoneura species group. All taxa in
this group are characterized by indu-
ments ol whiplash trichomes, bracteolate
pistillate  flowers, lunate stigmas and
primary capsule wings that arc asym-
metrically lunate to lunate-triangular,
triangular or ovate. Within this group,
B. crassicaulis is most similar morpho-
logically to B. sericoneura. Both species
have generally thick, succulent, erect to
ascending vhizomes. Although B. seri-
conenra lrequently loses most of its
leaves during the dry scason, leaves are
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always present on flowering plants, while
in B. crassicaulis flowering apparently
commences while the rhizomes are leaf-
less. These taxa differ in several signifi-
cant characters including leaf orientation,
lobing, stamen number capsule
wings. The straight palmately sinuate-
lobed leaves of B. crassicaulis are a
marked contrast to the oblique to trans-
verse, dentate or serrate to doubly den-
tate-serrate or irregularly lobed leaves of
B. sericoneura. Staminate flowers of B.

and
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crassicaulis generally bear fewer stamens
than those of B. sericoneura. Capsule
wing size will also distinguish these
species. In B. crassicaulis, the largest cap-
stile wing is typically more shallow than
that observed in B. sericoneura, but its
remaining wings are larger than those
ol B. sericoneura (Table 10).

SPECIMENS EXAMINED: MEXICO. Guerrero:
cultivated material from steep banks along
small river to Canada de Colotlipa between
Chilpancingo and Colotlipa, Moore s.n. (US).

TABLE 10. Morphological comparison of Begonia conchifolia, B. crassicaulis, B. plebeja and B.

sericoneura.

B. conchifolia

B. crassicaulis

Rhizome habit repent

Rhizome diameter (cm) (0.15)0.25-0.6(1.1)

upright to
semi-upright

B. plebeja B. sericoneura

repent upright to semi-
upright
1-3 0.8-1.8(2.5) 0.8-1.8

Leaves persisient deciduous often deciduous often semi-
deciduous

Veination peltinerved palminerved palminerved palminerved

Blade orientation oblique straight oblique to oblique to

Blade size (cm) 2-9(14) X 1-8(10)

12-17 X 19.5-23

transverse

6-18(23) X

fransverse

(4)7-14(22) X

4-13(18) (4)6-12(16)
Margination denticulate- deeply palmately  dentate-cuspidate dentate or serrate
serrulate lobed or doubly dentate to doubly dentate,
occasionally
irregularly
lobed
Petiolar indument moderately to densely sparingly to densely lanate
densely tomentose-  tomentose-lanate  moderately pilose  when immature
lanate when
immature
Trichome base uniseriate multiseriate multiseriate multiseriate
Staminate sepal 4-8(13) X 4-8(10.5) 6-14 X 5.5-13 3.5-6.5 X 2.8-6.5 (6)8-14 X
size (mm) 8-14(16)
Stamens 6-13 14-26 11-21(24) (14)28-61
Stigmas lunate lunate lunate broadly lunate
Capsule length (cm) 0.4-1 1.3-1.7 (0.9)1.1-1.5 0.9-1.6(1.8)
Capsule wings subequal uncqual to uncqual uncqual
subequal
Dorsal wing asymmetrically asymmetrically asymmetrically  broadly triangu-
lunate to lunate to triangular to lar to ovate
lunate- broadly ovate
triangular triangular
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GUATEMALA.  Chimaliecnango:  lower and
middle SW slopes of Volcin Fuego, above Finca
Montevideo, 1200-1600 m, Steyermark 52115 (I,
GH). Qnetzaltenango: San  Jos¢. B.V. Cosla
Cuca, Rodriguez 240 (P); Rodrviguez 241 (P);
Rodriguez 455 (P); between Finca Pirincos and
Finca Soledad. lower S facing slopes of Volcin
Sta. Marfa, between Sta. Maria de Jests and
Calahuaché, 1300-1400 m, Sieyermark 33558 (I,
US). Sacatepéquez: dry sccondary forest, lower
slopes of Volain Fuego, 7 km SW of Alotenango,
1100 m, Williaws & Williamns 43513 (F, MICH).

20. Begonia sericoncure  Liebm., Vi
densk. Meddel. Dansk. Naturhist.
Foren. Kjgbenhavn 1852: 13. 1852.
TYPE: NICARAGUA: In monte
Pantasmo, in prov. Segovia, Janu-
ary, Oersted san. (Holotype: Cl:
1sotype: Bl).

Gireoudia fibrillosa Kl., Monats-
ber. Kénigl. Preuss. Akad. Wiss.

Berlin 1854: 125. 1854. nom.
nud.

Gircoudia pilifera Kl., Monatsber.
Konigl. Preuss. Akad. Wiss.
Berlin 1854: 125. 1854. noni.
nud.

Gireoudia sericoncura  (Liebm.)

K1, Abh. Konigl. Akad. Wiss.
Berlin 1854: 209. 1855.
Gireoudia fibrillosa  Kl., Abh.
Konigl. Akad. Wiss. Berlin
1854. 206. 1855. TYPE: CEN-
TRAL AMERICA: Chiriqui:
described from cultivated
terial sent to Mathieu at Berlin
by Warscewicz (Holotype: B!).
Gircoudia pilifera Ki., Abh. Konigl.
Akad. Wiss. Berlin 1854: 206.
1855. TYPE: CENTRAL
AMERICA: Chiriqui, described
from cultivated material sent
to Mathieu at Berlin by War-
scewicz under #1708 (Lecto-
type: B! isolectotype: B!)
Begonia  pilifera (KL)  A.DC.,
Prodr. 15(1): 337. 1861
Begonia biolleyi C.DC., Bull. Soc.
Bot. 35(1): 263, 1896.

ma-

Belg.
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TYPE:
du  Rio
Aldres,

COSTA RICA:
Ceibo
janvier.
(Lectotype: Gl
BR!).
Begonia  nicaraguensis  Standl,,
Field Mus. Nat. Hist. Bot. Ser.
d: 237, 1929, TYPLE: NICARA-
GUA: On rocky difls and
boulders in shade near Miranda

Bord
pres  Buenos
Pittier 6567

isolectotype:

Bodega, at the confluence ol
Tunkey and Murcielago creeks,
region of Bragmann's Bluff, 25
m, Inglesing 11194 (Holotype:
F.

Begonia hypolipara Sandwith, Kew
Bulletin  1951:  99. TYPE:
HONDURAS: San Pedro, de-
scribed  from  cultuivated ma-
terial taken to Kew by Cott
(Holotype: KI).

Begonia lindleyana sensu Smith &
Schubert, pro parte major, Cal-
dasia 4: 11. 1946. et seqq.

Acaulescent or caulescent herbs;
zomes fleshy, green but silver-gray with
age, often procumbent when young but
with age
further elongation becoming declined
and eventually decumbent, then rooting
and re-establishing an erect posture, 0.4-
10 dm long; internodes short to elongate,
0.3-2.8 X 0.8-1.8 cm, strongly lenticellate,
moderately to densely villous with whip-
lash trichomes and coarse barbate basal-
ly rounded trichomes intermixed. Leaf
blades simple, chartaceous to membrana-
oblique to  transverse,
metrically ovate, suborbicular or broad-
ly elliptic, (1) 7-22 X (1) 6-16 cm, basal-
ly shallowly to deeply cordate, apically
acute  to  altenuate-acuminate, infre-
quently obtuse or ill-defined, marginal-

rhi-

upright to semi-upright, with

Ceolus, asym-

ly variable, ciliate and ciliate-denticutate
to ciliateserrulate, frequently dentate,
doubly dentate to doubly serrate or acute-
ly to acuminately lobed at ends of major
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nerves, hirsute to sparingly pilose
throughout above and densely lanate
beneath when unexpanded, becoming
sparingly pilose or sericeous in intercostal
regions and sparingly to densely lanate
on principal nerves, palmately (5) 6-7
(9)-nerved. Petioles light green but often
suffused with red distally, 4-22 (26) cm
X 1.5-4 (7) mm, densely lanate when im-
mature becoming sparsely to moderately
so or sericeous with age, the whiplash
trichomes 1.5-5 mm long. Stipules per-
sistent, scarious with prominent fuscous-
ferrugineous nerves and hyaline inter-
costal regions that characteristically dis-
integrate with age, asymmetrically tri-
angular, ovate or broadly lanceolate, 1.3-
2.2 X 0.7-1.1 cm, weakly to strongly
keeled, apically attenuate-acuminate,
marginally entire, glabrous to sparingly
pilose throughout or the keel only pilose.
Inflorescences typically greatly exceed-
ing the foliage, slightly to moderately
asymmetric or unilateral, densely cy-
mose, many-flowered, 6-26 cm diam. Pe-
duncles light green, often deeply suffused
with red, (I12) 1555 am X 2-8 mm,
moderately lanate when young, becom-
ing sparingly to densely pilose with age.
Bracts deciduous to caducous, light
green, frequently suffused pink, the low-
er 2 equitant in bud, unequal, obovate
to obtriangular, 1.7-22 X 1.5-25 cm,
apically obtuse, marginally ciliate and
ciliate-denticulate to ciliate-serrulate.
Staminate flowers: pedicels 8-22 mm
long; sepals white to pink, suborbicular
to broadly elliptic or ovate, (6) 8-14 X
8-14 (16) mm, glabrous or occasionally
sparingly pilose externally; petals want-
ing, stamens (14) 28-61; filaments (0.3)
0.5-1.5 (2) mm long, inserted on a low
torus; anthers oblong to narrowly obo-
vate or elliptic, 1-1.5 (2) mm long.
Pistillate flowers: pedicels 5-18 mm long;
bracteoles light green or
white, frequently suffused with pink, sub-

deciduous,
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membranaceous, unequal, the larger
transversely elliptic, very broadly obovate
or occasionally subrhomboid, (4) 6.5-9
X (8) 9-13 mu, the smaller suborbicular
to obovate, 4.5-7 X 5-8 mm, both apically
obtuse, marginally ciliate-denticulate and
ciliate, sparingly pilose
sepals colored like staminate sepals, sub-
orbicular to transversely elliptic, 5-10 X
7-15 mm, externally glabrous or sparing-
ly pilose; petals generally wanting, but
when present, 1, white, rudimentary or
obovate, oblanceolate, 3 X 1 mm; ovary
(4) 7-10 mm long, glabrous; styles 3, 1-3
mm long, connate briefly to 1/3 their
length; stigmas broadly lunate with ends
beginning to spiral. Capsules with pedi-
cels 10-28 mm long, trilocular, 9-16 (18)
mm long; locule chambers appearing
broadly elliptic, oblong or obovate, 7-
1.5 (14) X 6-9.5 (11.5) mm; wings 3,
unequal, the largest asymmetric, often
somewhat subfalcate, broadly triangular
to ovate, (9) 10-16 (18) X 10-16 (20)
mm, apically oblique, acute to obtuse,
rarely truncate, the second asymmetric,
lunate to very broadly triangular, 5-9 X
(8) 9-16 (18) mm, the third marginiform.
DISTRIBUTION AND HABITAT:
Northeastern Oaxaca in Mexico, through
Central America to Colombia from sea
level to 1200 m. Begonia sericoneura in-
habits wet tropical and lower montane
areas where it grows as a low epiphyte,
terrestrially in open or disturbed areas
along roadsides and on exposed rocks,
as well as in dense, virgin forests. Its
fleshy, silver-gray rhizomes, leaves with
thick hypodermi, and deciduous or semi-
deciduous habit are likely important in
enabling this taxon to successfully colon-
ize drier microhabits of potentially high
insolation where it is often encountered.
(Fig. 18).

FLOWLERING: December-April.
DISCUSSION: Begonia sericoneura is
one of the most commonly collected

throughout;
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species in Central America and is readi-
ly distinguished from other taxa by its
fleshy, ascending rhizomes with persistent
stipules, pilose to lanate petioles, semi-
persistent secondary bracts and bracteol-
ate pistitiate flowers. Despite its velative-
ly constant rhizome, stipule, indument
and floral characters, B. sericoncura ex-
hibits  significant
margination over its range and within

variation in leal
more limited geographic areas. Speci-
Belize and Guate-
mala possess leaves that ave apically ob-

mens from Mexico,
tuse to acute with margins that are ciliate
and denticulate, but typically only weak-
ly dentate. In contrast, specimens from
Nicaragua, Costa Rica and Panama are
apically acuminate to attenuate-acumin-
ate and marginally most often strongly
lobed and dentate. Because B. sericoncura
1s widely distributed and
leaf margination, it is not surprising that
it has been described several times from
dilferent geographic areas. The most re-
cent, B. Iypolipara Irom Honduras has
leaves characteristic of B.
Central
should not be maintained as a distinct

ariable In

sericoneura
[rom northern America and
species, nor does it warrant infraspecific
recognition.

Begonia sericoncura formed the major
clement in Begonia lindleyana  sensu
Smith and Schubert (1916b, 1961), a
species from which it can be distinguished
by vegetative morphology alone. In both
its  bushy habit peltate
characters  Ziesenhenne  (1972)
nized as important in delimiting B. lind-

and leaves,

recog-

leyana, B. lindleyana stands apart from
B. sericonewra. Floval characters also con-
clusively establish that B. sericoneura is
distinct from B. lindleyana and, further-
more, are evidence that B. lindleyana
i correctly sect.

(This s under
doubtful and excluded species in great-
er detail.) The bracteolate pistillate

may be placed in

Gircoudia. discussed
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flowers with three stigmas found in B.
sericoncura are markedly dillerent from
the ebracteolate pistillate flowers with
lowr stigmas obsevved in B. lLindleyana.
With two notable exceptions, B. cardio-
carpa and B. sarcophylla which are dis-
cussed elsewhere, the remaining taxa
Smith and Schubert (1916, 1961) treat-
ed as B. lindleyana helong in B. seri-
coucura. However, Doorenbos (1980)
relying on cultivated material and horti-
culural literature, but with no apparent
recourse to critical herbarium specimens
inchuding types, considered B. lindley-
ana very variable and concurred with
Smith and Schubert’s initial treatment
of this species (Smith and Schubert,
1916b). It is likely that Gircoudia fibril-
losa vepresents a depauperate form of
B. sericoneura, and herein is considered
conspectfic with B. sericoncura. In leal
biades, stipules, pubescence, bracteole
and stigma characters, this taxon is very
similar to collections ol B. sericoneura
[rom Costa Rica. The stamen number,
14-16, is however lower than that count-
ed in any other staminate flower from
Costa Rica or elsewhere in Central
America (28-61). The primary wing on
the ovary in the specimen of G. fibrillosa
15 also less asymmetvically triangular
than those observed in most pistillate
llowers ol B. sericoncura. Begonia pili-
fera is indistinguishable from  B. seri-
coneura and was wtreated as a synonym of
B. lindleyana sensu Smith and Schubert
along with B. biolley: (Smith and Schu-
bert, 1946, 1961). One of the two speci-
mens of Warscewicz 1708 at Berlin was
selected as the lectotype of G. pilfera. A
lectotype was also selected lor B. biolleyq,
Pittier 6567 at Geneva, from the several
collections cited by Casmir de Candolle.
Begonia sericoneura (as B. lindleyana
sensu Smith and Schubert) has been fre-
quently conlused with Begonia plebeja
because cvme characters utilized to dis-
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tinguish the taxa (Smith and Schubert,
1961) prove inconstant. Although cymes
of B. sericoneura are often only slightly
to moderately asymmetric, numerous in-
dividuals produce strongly asymmetric
to unilateral inflorescences, while the
converse is true in B. plebeja. These
species can be separated unequivocally
by most other vegetative and floral
characters, including rhizome form,
stipules, pubescence patterns, stamen
number, bracts and stigma form.

most closely
allied to Begouia crassicaulis and, de-
spite similarities in certain vegetative
and floral characters, there are major
differences between these taxa. Although
leaves of B. sericoneura are variable,

Begonia  sericoncura s

they never approach the symmetric,
palmately nerved and lobed leaves
characteristic of B. crassicaulis. When

leaves ol B. crassicaulis are wanting,
these species may be separated by stamen
number and wing characters. The prim-
ary wing on capsules of B. sericoneura
1s typically larger than that observed on
B. crassicaulis while the remaining wings
are generally more shallow on B. seri-
coneura than on B. crassicaulis. The re-
lationship between these species is dis-
cussed in greater detail under B. crassi-
caulis. Begonia seviconeura is also allied
with B. conchifolia and B. plebeja
which share similar induments of whip-
lash bracteolate pistillate
flowers and similar primary capsule
wing form. The distinctions between
these taxa are presented in discussions
of B. conchifolia and B. plebeja and in
Table 9.

Because of its relatively broad geo-
graphic and elevational distribution, B.
sericoneura is sympatric with a large
number of other species in sect. Gireou-
dia. Individuals are frequently found
growing intermixed with, or in close
proximity to one or more species in the

trichomes,
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section, including B. cardiocarpa, B.
conchifolia, B. corredorana, B. crassi-
caulis, B. manicata, B. multinervia and
B. urophylla. When B. sericoncura is
sympatric with other species, hybrids
often form. The evidence for this is pre-
sented with B. conchifolia, B. corredor-
ana and B. urophylla.

SPECIMENS EXAMINED. MEXICO. Chiapas:
tropical rain forest on W side of Laguna
Miramar E of San Quintin, Municipio of TLas
Margaritas, 350 m, Breedlove 33141 (DS, MO);
Temple walls of ruins of Bonampak, Hoover
44 (MO, NY); small river in barrio of Tih HY/,
paraje of Mahbenchauk, Municipio of Tenejapa,
Shilom Ton 1455 (DS, US). Oaxaca: Techuante-
pec, Orcutt 3359 (MO); tropical forest, Cerro
Aruarillo, Finca San  Cristobal, near Valle
Nacional, 150 m, Schultes & Reko 600 (GH).
Quintana Roo: ruins at Coba, Lundell & Lundell
7691 (MEXU, MICH). BELIZE. Belize: Gracie
Rock, 1.5 mi S of Mile 22 on Western Hywy,
Croat 23857 (DUKE, MO); Gentle 1537 (F, GH,
MICH, MO, NY, US); Liesner & Dwyer 1463
(MO). El Cayo: river bluffs, El Cayo, Bartlett
11501 (F, MICH); Bartlett 13006 (F, MICH, US);
on rocks near Camp 6, Gentle 2364 (F, GH,
MICH, NY, VT); line W of Hummingbird Hwy,
N boundary of Roaring River Est., 90 m, Spell-
man & Newey 1985 (MO). Toledo: in Condemn
Branch hills, Gentle 5140 (F, LL, MICH, US);
on rock in acahual, hill slope, Cero, Gentle 6969
(LL, US); rocky wooded hills, Peck 817 (GH,
NY); S peak of Saddle Back, approx. 2.5 mi
NW of Punta Gorda. 300-500 ft, Proctor 35823
(F, GH, MICH, MO, NY); Aguacarte, 1V hiteford
1618 (BM). District unknown: Jacinto Hills,
400 fx, Schipp 1300 (BM, F, GH, MICH, MO,
NY); caves, without further locality, 100 ft,
Schipp 8-182 (BM, F, MICH, MO, NY); Caves
Branch, Mountain Cow, Whiteford 1204 (BM).
GUATEMALA: Alia Verapaz: trail to Panzas,
Semacoch, Goll 252 (US); Goll 253 (US); vicinity
of caves SW of Lanquin, 600-1000 m, Steyer-
mark 44095 (F, GH); Rio Icvolay N and NW
of Finca Cubilguitz 1o Quebrada Diablo, 300-350
m, Steyermark 44724 (F, GH); Finca Transvaal,
2000 fr, Wilson 297 (F). Huehuetenango: cafetal
of Finca Soledad, 5 mi SE of Barillas, Sierra de
los Cuchumatanes, 1150 m, Steyermark 49546 (I,
GH). lzabal: mixed rain forest on calcareous
slopes 13 km E of jet of CA9 and rd to San
Filipe, 60 m, Harmon & Fuentes 1898 (F, MO).
Petén: La Libertad and vicinity, Aguilar 418 (F,
MICH); Maya ruins, Tikal, Bartlett 12582 (F,
GH, MICH, NY, US); Lundell 15333 (Duke, LL,
MICH, US); Tun Ortiz 727 (F, MO, NY, US);
Tun Ortiz 1684 (BM, DUKE, F); foresta alta,
en orillando el camino para Puerto Mendez, 164
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km de Santa Elena, Tun Ortiz 767 (¥, LL); Rio
Santa Isabel, between mouth of Rio Schol and
El Porvenir, 100 m, Steyermark 45812 (1, GH).
Verapaz and  Chiquimula:  castern portions,
without further locality, Waison 203 (GH, US).
HONDURAS. Atlantida: paderones y vocas de
Rio Pajuil, entre El Progresso y Tela. 200 m,
Molina 10499 (¥, NY); Lancetilla Valley near
Tela, 200-600 m, Standley 56901 (F, US);
Yuncker 5082 (F, MICH, MO); thick forest
along trail on slopes of Mt Cangrejal, back of
La Ceiba, Yuucker, Koeper & Wagner 8469 (BM,
F, GH, MICH. MO, NY, US). Colén: Rio Negro
Dam, 1.5 mi SE Trujillo, Sauaders 202 (BM).
Comayagua: dense tropical forest, Signatepéque,
3200 ft, Edwards 729 (F. GH, NY); Taulab¢,
Quebrada La Caliche, Gareia 32 (MO); Youg
273 (MO). Cortés: Montana La Cumbre, Cordil-
lera de Omoa al NXW de San Pedro Sula, 200 m,
Molina 6725 (F, LL). El Paraiso: trail, Danli
to Finca La Emilia, Carlson 2547 (in payt) (F):
Carlson 2549 (¥, MICH); Molina 5092 (F); Rio
Guayambre, Valle Jamastran, 350 m, Molina
7352 (F); paderones humedos cerca del Mineral
de Aqua Fria, 1400 m, Molina 7650 (F, US);
Matorvales entre EI' Nance y Valle Jamastran
NW of Chichicaste, 400 m, Molina 8796 (F);
wet rocky thicket, Quebrada del Ingenio de Los
Angeles near Yuscardn, 900 m. Standley el al.
{736 (F): Williams & Molina 11189 (F). Mora-
zin: paderoncs de Quebrada del Zovillo al SW
de Talanga, 110 m., Molina 7811 (F, US):
Zamorano, 800 m, Rodriguez 3586 (F, GH): San
Antonio de Occidente, 850 m, Rodriguez 3659
(K, GH); El Zamorano, 780-900 m, Staudley 5137
(Fy; Standley 5186 (F). Olancho: dentro del
matorral de Quebrada Catacamas en Montaiia
Pena Blanca, 900 m, Molina 8392 (F. NY); Rio
Wamptt en selvas humedas de maderas duras,
cuesta de camino 15 km N de Pisijive, Nelsou &
Clewell 510 (MO, NY); 500-700 m, Nelson &
Clewell 717 (F); moist quebrada between Juti-
calpa and El Asilo, 380-100 m, Stendley 17753a
(F): Juticalpa, 380-400 m, Staudley 17873 (I);
trail between Catacamas and La Prensa, N of
Catacamas, 500-600 m, Standley 18259 (F). Santa
Birbara: rocky beaches on island in Lake Yojoa,
near Rescarch Camp, 2200 ft, Allen 6466 (DS,
F): disturbed slope along gravel rd on NW side
of Lago dc¢ Yojoa, 700 m, Croal 42753 (MO);
San Pedvo Sula, 1000 pp, Thicme 5238 (GH, K,
US). Yoro: foothills near Medina, Aguan River
Valley, Coyoles, 625 ft, Yuucker, Koepper &
Wagner 8642 (BM, ¥, GH, MO, NY, US).
NICARAGUA: Blucliclds: primary rain forest
5 km NE of Rama, Rama and vicinity of Rio
Escondido, Proctor, Joues & Facey 27314 (F. LL,
MICH, NY). Chontales: Seemann 46 (BM, K).
Jinotega: disturbed cloud forest Hwy 3 from
Jinotega to Matagalpa, 5-8 km S\ of Jinotega,
Croal 43086 (MO); sicrra W of Jinotega, trail
o Cearo de la Cruz. 1050-1350 m, Standley
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10183 (¥); Standley 10289 (F):; cut-over arca
along Tuma Lake N of Jinotega, 1000 m, 1Wil-
liamis et al. 27395 (F). Matagalpa: between
Matagalpa and El Tuma, 3000 ft, Bunting &
Lichi 1016 (F, NY, US): Yasica forest, 26 ki S
of Matagalpa on voad to El Tuma, 400 m,
Molina 20505 (F, NY}): premontane wet forest,
Salto Grande of Quebrada Negra and valley ol
Rio Bilampi, W and NW of Cervo Musin, 500-
800 m. Neill 1758 (MQ); slopes at Rio ‘Juma
bridge on Hwv 5, ca 332 km from Hwy 3
intersection, 340 m, Stevens 6026 (BM, ;\Iv());
cloud forest area, Sta. Maria de Ostnma, Cordil-
lera Central between Matagalpa and  Jinotega,
1300-1500  m.  IVilliaws, Moliva & Williams
24674 (F, NY); cut over hills about 15 kin NE
of Matagalpa along Rio Las Canas, 700-800 m,
IWilliams et al. 27523 (F, NY, US). Nueva Se-
govia: gallery forest and riverine vegetation
along Rio Solonli (o1 Rio Arriba Jalapa) 5 km
N of Jalapa, 700-900 m, Neill 1635 (MO): Sang-
sangta, Schranpu 28 (US); steep granite slopes
of narrow quchrada to Cervo El Penascal, 1125
m. Stevens 3274 (MO). Rivas: N slope of Volcin
Maderas, Isla Ometepec in Lago Nicaragua, 600
m, Neill & Vineelli 3204 (MO): Stevens 6570
(MO). Zclava: forest N and NE of La L,
vicinity of La Luz-Sinna, 150-200 m. Buuting
& Licht 543 (F, GH, US): area del QOcotal, Rio
Grande. Molina 2337 (F): rain forest near Siuna,
Mt. Liveco, Madregava, Narvaez 3060  (US);
Narvaez 3061 (MO); Rio Yaoya, 4 km S of cross-
ing of Sinna-Rosita hwy, 100 m, Neill 3809 (MO);
nunamed cerro 3 km S of Cerro Bacan, 240-26G0
m, Neill 3912 (BM, MO): near Siuna, 250-500
m, Seymouwr 3206 (MO): upriver from Dbridge
over Cano Sardina along rd to Colonta Yolaina
and Colonia La Esperanza. 180-200 m. Stevens
6305 (NMO); S slope of Cerro El Inocente, near
Cano Majagua, 800-1000 m, Stevens 6777 (MO);
trail from Cerro Saslaya to San  Jos¢ Hormi-
guero. between Cano Majagna and Cano Sucio.
600-800 m, Stevens 6836 (MO): Stevens 7020
(MO); Caiio Majagua. Stevens 6924 (BN MO):
vicinity of Wani including Rio Uli, 90-110 m,
Stevens 7328 (MO): Stevens 7980 (BM, MO):
sheer dogtooth limestone peak and plain on E
side of rocks. Cerro Waylawas,  100-268 m,
Stevens 7394 (MO): Stevens 7328 (BM, MO).
Department nnknown: Miranda Bodega at con-
[lnence of Tunkey and Murciclugo crecks, 820
ft, Englesing 1498 (F): without locality: Tate
722 (K). COSTA RICA. Alajuela: Cuesta de la
Vieja, entrée de la plaine du San Carlos, 750 m,
Biolley 960 (BR): Cote de la Calera de San
Mateo, 850 m, Brewes 3589 (F): San Rafael de
San  Ramadn, Brenes 5925 (CR); Camino San
Francisco v La Calera de San Ramén, Brenes
6482 (¥, NY); San Pedro de Saun Ramén, Brenes
6579a  (NY); disturbed margins  of  priman
forest along rd between Canas wid Upala near
Rio Zapote. 100 m, Croat 36396 (MO); Santa
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Maria National Park, ncar park headquarters
(Hacienda Santa  Maria), 800-900 m, Liesner
4556 (MO); Villa Quesada, Canton San Carlos,
825 m, Smith P2575 (F, GH); disturbed margins
of primary forest 2 km N of Bijagua 450 m,
Utley & Utley 3926 (DUKE, GH, MO, US);
vicinity of Aguas Claras, Utley & Utley 3982
(DUKE); disturbed primary forest, 4 km S of
Bajo Rodriguez, 300-400 m, Utley & Utley 4623
(CR, DUKE, MICH, MO, NY); 9 km N of Rio
Naranjo along rd to Upala, 400 m, Utley & Utley
5340 (DUKE, F, US); remnant forest and road-
banks 27.6 km NE of Liberia on Camino Santa
Maria, 800 m, Utley 5902 (CAS, CR. DUKE, F,
MEXU, US); 31.3 kin N of Liberia on road-
banks along Camino Santa Maria, 700 m, Utley
5906 (B, C, DUKE, F, GH, MO, NY, US);
remnant forests and roadbanks 4-5 km N of
Bijagua., 500-600 m, Utley 5930 (BR, CAS,
DUKE, TEX). Cartago: steep slopes above Rio
Reventazon and below I1CA near Turrialba,
700 m, Burger 3874 (F); Carlson 3346 (in part)
(F); Pejivalle, 900 m, Standley & Valerio 46771
(US); Tuis, Touduz 9827 (CR, G); Tonduz 10141
(US); Tonduz 10148 (US); licux frais a Las
Vucltas, Tucurrique, 635 m, Tonduz 13157 (BM,
CR, M, P, US); Reventazon River, 10 kin SE of
Turrialba, 600 m, Williams 19563 (US). Guana-
caste: potreros mnear farmhouse at Hacienda
Santa Maria and source of Rio Liberia, 680-780
m, Dodge & Thomas 6329 (GH, MO, US); forest
above Hacienda Tenorio, Schubert 1057 (F);
Schubert 1077 (F); Tilardan, 500-650 m, Standley
& Valerio 44279 (F): Standley & Valerio 44397
(US); mountains about 5 kin E of Tilardn, above
Laguna de Arenal, 900-1000 m, Williams &
Williams 24583 (F, US). Heredia: Puerto Viejo
de Sarapiqui, Schiubert 1290 (F); Schubert 1350
(A, US). Limon: La Concepcién, Llanuras de
Santa Clara, 250 m, Swmith 6514 (US); Rio
Pacuare, about 15 km W of Moravia, 800 m,
Williams 19473 (US). Puntarenas: 1 km SE of
Rio Claro along NE side of Interamerican Hwy,
20-30 m, Burger & Mata 4816 (F); rocks on
coast near Quepos, Foster 2662 (US); San José:
bassin du Diquis, bord d’un ruisscau a Buenos
Aires, 250 m, Touduz 3908 (BR, US). PANAMA:
Chiriqui: Burica Peninsula, San Bartolo Limite,
21 km W by NW of Puerto Armuelles, 400 m,
Busey 465 (F, MO, NY); Veraguas: San Lorenzo,
Seemann 1660 (BM, K). COLOMBIA. Cauca:
77 km W of Cali, rd to Buenaventura, Valle del
Cauca, 1000 ft, Barkley 38C (US); Barkley &
Bouthilette 38C633 (US); Rio Sucio, SW of
Tambu, 1100 m, Haught 5264 (US); Cordillera
Occidental, vertienti oriental El Tambo, Cor-
regimiento de Lépez, 1750 m, [Idrobo &
Fernandez 233 (US). Cundinamarca: Pacho-La
Palma Hwy, 1000 m, Haught 6018 (US). El
Valle: Dagua Valley, 300- 100 m, Killip 11439
(K, US); Rio Dagua, Cisneros, 300-500 m,
Killip 35577 (US). Santander: above Bucara-
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manga on rd to Pomplona, 8000 ft, Barkley
38C246 (US); Rio Suratd valley between Bucara-
manga and El Saboncillo, 800-1500 m, Killip &
Smith 16351 (US). Uraba (Antioquia): bosques
de Dadeiba, 450 m, Uribe 1466 (US); Dabeiba,
sito “La Cerrazon”, 400 m. Uribe 2059 (US)
Department unknown: dry roadside 5 km N
of Consaca, 7000 ft, Barkley & Bouthillette
38C748 (US): strcam S of Consaca, 5500 ft,
Boutlillette & Mullen 38C747 (US); decp rocky
valley with steep slopes near La Plata, Epple
360 (US); Campo Allegro, Calima Valley, Robin-
son 379 (US); narrow canyon by falls 77 km S
of Popayan rd to Pasto, 3200 ft, Barkley &
Mudlen 38C730 (US).

21. Begonia  plebeja Liebm., Vidensk.
Meddel. Dansk Naturhist. Foren.
Kjgbenhavn 1852: 8. 1852. TYPE:
COSTA RICA: In monte Agua-
cate 11/46. Oersted s.n. (Lectotype:
A5 isolectotype: Bl).

Gireoudia plebeja  (Liebm.) K.,
Monatsber.  Konigl.
Akad. Wiss. Berlin 1854:
185:4.

Begonia leptophylla C.DC., Bull.

Preuss.
125.

Herb. Boiss. II. 8: 319-320.
1908. TYPE: NICARAGUA:
lle de Zapatera, f[entes des

rochers 40 m, Lévy 197 (Holo-
type: G!; isotypes: C!, LG!, P!),
nom. illeg. Art. 64

Begonia  ripicola C.DC., Bull.
Herb. Boiss. II. 8: 314. 1908.
TYPE: COSTA RICA: Buis-
sons aut bord du Rio Torres i
San Francisco de Guadaloupe,
1170 m, Tonduz 9825 (Holo-

type: BR!; isotypes: BR! [2
sheets]).

Begonia  tennipila C.DC., Bull.
Herb. Boiss. I1. 8: 315. 1908.

TYPE: COSTA RICA: Bords
d'un ruisseau a Nicoya, Ton-
duz 13515 (Holotype: US|
isotype: CR!).

Begonia fissurarum C.DC., Smith-
son. Misc. Coll. 69(12): 2. 1919.
Substitute name for B. lepto-
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phylla.
Begonia wvana C.DC., Smithson.
Misc. Coll. 69(12): 4. 1919.
TYPE: PANAMA: Veraguas,
Isla de Uva, Contreras group,
Pittier 5109 (Holotype: USY;
isotype: Gl-fragment, NY!).
Begonia plebeja Lichm. var. ken-
nedyt  Ziesenhenne, The Be-
gonian 26: 6G1-62. 1959. TYPL:
PANAMA: Old Panama, Rose
& Rose 18508 (Holotype: US!
U.S.N.H. 761196; isotype: NY!).
Begonia tenuipila var. kennedyi
(Ziesenhenne) Ziesenhenne,
The Begomian 44: 100. 1977.
Acaulescent rlizomes repent,
generally much branched, light green
but soon becoming dark ferrugineous,
2.3-8 (I18) an long: internodes very
short, 2-6 (12) mm X 0.8-1.8 (2.5) cm,

herbs;

moderately to densely villous with
whiplash  trichomes intermixed with
coarse barbate, basally rounded or

flattened trichomes 2-3 mm long. Leaf
blades simple, subcoriaceous but mem-
branaceous to chartaceous when dry,
light to dark green throughout or occa-
sionally maculate, oblique to transverse,
broadly oblong-elliptic, suborbicular,
ovate or obovate, 6-18 (23) X 4-13 (18)
cm, basally broadly shallowly cordate to
deeply narrowly cordate with lobes over-
lapping, apically attenuate-acuminate to
abruptly short acuminate or infrequent-
ly acute, marginally variable, infre-
quently lobed but occasionally with a
broad but shallow apically obtuse to
acute lobe opposite the petiole, olten
dentate, cuspidate or doubly dentate at
ends of major nerves, ciliate and
generally denticulate, glabrous to very
pilose above, especially on
principal  nerves, but sparingly to
moderately pilose or glandular-pilose
throughout beneath, becoming more
dense on major nerves, palmately 7-11-

sparsely
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nerved. Petioles light green but  [re-
quently suffused with pink and often
deep red distally, (2.5) 4-26 cm X (0.5)
155 (6) mm, lenticellate, sparingly to
moderately pilose with  whiplash  wi-
chomes 1-3 mm long, rarely glabrous.
Stipules persistent, translucent light pink
but soon drying to tan, very thick basally
and along the conspicuous nerves, inter-
costal regions hyaline and often dis-
integrating with age, generally adpressed
to the rhizome, asymmetrically triangu-
lar, (0.4) 0.9-1.6 (2) X 0.5-1.2 (1.4) cm,
unkeeled or only weakly keeled distally,
apically attenuate-acuminate, marginally
entive, glabrous to glandular, pilose or
glandular-pilose Inflores-
cences axillary but olten appearing apical
when arising from subapical regions be-
fore new leaves develop, asymmetric to
strongly asymmetric or unilateral, laxly
to densely cymose, few- to many-flowered,
3-12° (18) em diam. Peduncles light green
to pink, 5-35 ecm X 1-4 mm, sparingly to
denscly pilose, often glabrate with age.
Bracts caducous, the lowermost subequal,

throughout.

navicular, ovate, oblong or obovate, 5-9
X 3-6 mm, apically acute to obtuse,
marginally ciliate and cliate-denticulate
to caliate-serrulate. Staminate flowers:
pedicels 1-16 mm long, sepals white to
light pink, elliptic to ovate, obovate or
suborbicular, 4-8 (13) X -8 (10.5) mm,
glabrous to sparingly glandular; petals
wanting: stamens 11-21 (24); filaments
0.3-1 mm long, borne on a raised torus;
anthers oblong to oblong-obovate, 1.3-2 X
0.5-0.8 mm. Pistillate flowers: pedicels 6-
13 (20) mn long: bracteoles well-develop-
ed, submembranaceous, elliptic. ovate or
broadly obovate, 3.5-7 (10) X 29 (11)
mm, apically obtuse, marginally laciniate
to ciliate ciliate-serrulate;
colored like staminate sepals, orbicular,
suborbicular or tansversely elliptic, 4.5-
9 X 5.5-8.5 mm; petals generally wanting,
but when present, 1, caducous, oblanceo-

and sepals
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late, 6.5-1 mm; ovary 5.5-9 (18.5) mm
long, glabrous to  glandular-pilose
throughout; styles 3, 2.5-3.5 mm long,
connate brielly basally; stigmas lunate.
Capsules with pedicels 0.8-2.8 (3.2) cm
long, trilocular, (9) 11-15 (19) mm long;
locule chambers externally appearing el-
liptic to oblong or slightly obovate, 6-1-
X -8 mm: wings 3, unequal, the largest
broadly asymmietrically triangular or ob-
liquely ovate, rarely broadly oblong, 8-16
X 8-17 mim, apically oblique, acute to ob-
tuse or truncate, the second asymmetric
and broadly. shallowly triangular to lun-
ate, 1-10.5 X 6.5-16 mm, apically acute to
obtuse, the third marginiform or oc-
casionally equal or subequal to the
second wing.

DISTRIBUTION AND HABITAT:
Central Mexico to central Panama where
it occurs from 40 m to 1500 m. Begouia
plebeja is a frequent inhabitant of tropi-
cal deciduous forests where it often grows
epiphytically or saxicolously in exposed
locations. Populations in seasonally dry
areas like the Valle Central in Costa Rica
are deciduous, but populations from
areas where the environment 1is less
harsh may show variation in this charact-
er. This is suggested by the continued
presence ol leaves on some late fruiting
speciniens. When individuals from popu-
lations known to be deciduous are main-
tained under a constant environment,
they will continue to drop their leaves
cach winter (Fig. 18).

FLOWERING: Most profuse towards
the end of the rainy season, October to
January, with populations in northern
Central America and Mexico commenc-
ing llowering in October while popula-
tions from southern Central America
lower slightly later, late November to
December.

DISCUSSION: Liebmann (1852) based
his description of B. plebeja upon
Oersted collections from Nicaragua and
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Costa Rica. The collections, which are
clearly conspecific, differ slightly from
each other in only one noticeable charac-
ter, the nature of the leaf margin. The
Costa Rican has ciliate and
strongly dentate leaves, with the denta-
tions becoming almost cuspidate, while
the Nicaraguan specimen has leaves with
margins that are ciliate, denticulate or at
best, weakly dentate. Weighing this
character heavily, Ziesenhenne (1977)
maintains that the two elements repre-
sent two distinet species, B. tenuipila and
B. plebeja. As a result ol this, Ziesen-
henne  (1977) emended Liebmann’s
original description of B. plebeja and,
not recognizing the necessity of designat-
ing a lectotype, considered the Oersted
collection [rom Nicaragua the type be-
cause it was mentioned first. Of the two
collections, the Oersted specimens from
Costa Rica agree more closely with Lieb-
mann’s protologue than does the Nica-
raguan collection. I, therefore, am select-
ing Oersted’s Costa Rican collection at
Copenhagen as the lectotype for B.
plebeja.

At the time Casmir de Candolle (1908)
described B. tenuipila. which he thought
might have peltate leaves, he also de-
scribed two other taxa, B. ripicola and B.
leptophylla which are conspecific with
B. plebeja. The element represented by
B. ripicola is very similar to that which
formed the basis of B. tenuipila, difter-
ing largely in mature plant size. The col-
lection Candolle used to describe B.
leptophiylla (Levy 197) has small, only
weakly dentate and denticulate leaves
and depauperate inflorescences. Another
taxon, B. uvana was based on Pittier 5109
from the Isle de Uva; its most distinctive
features are capsules with wings differ-
ing slightly in form from the typically
triangular primary wings on capsules of
B. plebeja. However, this character hard-
ly warrants either specific or infraspecific

element
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recognition. Begonia barsalouxii  has
been treated as a synonym of B. plebeja
(Smith and Schubert, 1961), but this
taxon is potentially of hybrid origin and
is being treated under doubtful and ex-
cluded species.

When Ziesenhenne described B. plebeja
var. kennedyt and later transferred it to
B. tenuipila, he cited the type as “Mr.
and Mrys. J. N. Rose, No. 19809 over-
written No. 18508. June 1914, United
States National Herbartum No. 761196
(Ziesenhenne, 1959; 1977). Examination
of USN.H. 761196 revealed that the
Rose & Rose collection was incorrectly
cited; it is 18509 with the 9 crossed out
so that it reads 78508. Variety kennedyi
i1s a reflection of variation among in-
dividuals in a population. Ziesenhenne
(1959) revealed this when he cited as a
paratype, Rose & Rose 18508 from NY,
but excluded another sheet of the same
collection at NY, saying it represented
a different species. Both NY specimens
are clearly from the type series and un-
cquivocally conspecific.

Begonia plebeja is a well-defined species
that is readily separated from other
species by its rhizomes with thick, per-
sistent  triangular stipules, staminate
flowers with 11 to 24 stamens, bracteolate
pistillate flowers with lunate stigmas,
characteristic triangular capsular wings
and pubescence. It is variable in several
characters, leal margination, cyme sym-
metry, and position of pistillate brac-
teoles. Like B. manicata and B. seri-
coneura, in B. plebeja leaf margination
varies  throughout its  distribution.
Leaves of plants from Mexico to Hon-
duras and Nicaragua generally lack the
strongly  dentate, abmost cuspidate
margins frequently encountered in Costa
Rican and Panamanian collections of
this species. Although cymes of B. plebeja
are often unilateral, they are also often
only moderately asymmetric and indi-
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viduals with these inflorescences have
been misidentified as B. sericoneura. The
bracteoles are typically borne on or im-
mediately beneath the ovary in B. ple-
beja, but in some individuals they are
situated  further  down the pedicel
(Standley 79362, Oersted s.n.).

In its thick rhizomatous habit, pubes-
cence, bracteoles and generalized stigma
and capsular form, B. plebeja shares
characters with both B. sericoncura and
B. crassicaulis and has been placed in the
sericoneura species group. Like the other
species in the group, B. plebeja has an
indument of whiplash trichomes. Al-
though B. plebeja has repent rhizomes
with thick, generally appressed triangular
stipules and B. sericonenra is character-
ized by erect or ascending rhizomes with
ovate or triangular stipules with hyaline
intercostal regions, the taxa have {re-
quently been misdetermined because in-
florescence asymmetry was employed to
distinguish between them. This prob-
lem is pursued further under B. seri-
concura. Begonia plebeja also diflers
from B. sericoneura in its sparingly to
moderately pilose petiolar indument,
smaller staminate sepals and fewer sta-
mens. Although both species are adapted
to survive in seasonally dry habitats. B.
plebeja favors habitats that are much
more harsh during the dry months and
1s onc of only a lew species in the section
to occur in tropical deciduous forests.
Begomia plebeja, like B. crassicaulis, is
often deciduous, but differs from B.
crassicaulis in its repent rhizomes, ob-
lique to transverse unlobed leaves, often
smaller sepals and unequal capsule wings
(Table 10).

SPECIMENS EXNAMINED. MEXICO. Chiapas:
wooded slope 2 mi S of Tuxtla Gutié¢rrez along
rd to Villa Flores, Municipio of Tuxtla Gutiér-
rez, 2800 ft, Breedlove & Raven 13319 (DS, US):
rocks on gradual heavily wooded slope 17 km
N of Tuxtla Gutiérrez along vd 1o El Sumidero,
4000 fu, Breedlove 14004 (DS, MEXU, MICH,
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US); steep walled canyon with Tropical De-
ciduous Forest above El Chorreadero, Munici-
pio of Chiapa de Corzo, 800 m, Breedlove &
Thorue 20492 (DS); Breedlove & Thorne 20494
(MO); El Sumidero, 22 km N of Tuxtla Gutiér-
rez, 1350 m, Breedlove & Smith 27553 (DS); small
streams 6-8 kimm NE of Huixtla along rd to
Motozintla, Municipio of Huixtla, 200 m, Breed-
love 22537 (DS); Breedlove 28557 (DS); steep
canyon, 15 km SW of Suchiapa along rd to
Villa Flores, Municipio of Suchiapa, 750 m,
Breedlove 28228 (CAS); ravines 13 km N of
Arriaga along Mexican Hwy 195, Municipio of
Arriaga, 830 m, Breedlove 28268 (DS, MEXU,
MO); stecp ravine, 20 km W of Ocozocoautla,
Municipio of Ocozocoautla de Espinosa, 100 m,
Breedlove 28374 (DS); 5 km W of Rizo de Oro,
Municipio of Cintalapa, 900 m, Breedlove 36708
(DS): 58 km S of Mexican Hwy 190 on rxd to
Nueva Concordia, Municipio of Villa Corzo,
Breedlove 37545 (DS); 13 km S of Ocozocoautla,
Municipio of Ocozocoautla de Espinosa, 900 1,
Breedlove 37839 (DS); Cerro Vernal, seasonal
evergreen forest, 21 km S of Tonald, Municipio
of Tonald, 750 m, Breedlove 38097 (DS); 10 mi
NE of Escuintla just above EI Triunfo, 300 m,
Croat 43857 (MO); Rio Quilco, Soconusco,
H.T.G. 43 (DS); Rio Grijalva, along xd to Acala
at Nandabure, Municipio of Acala, 1600 ft,
Laughlin 2806 (DS, US); rd from Acala to
Venustiano, Municipio of Venustiano Carranza,
Laughlin 2901 (DS, US); Esperanza, Municipio
of Escuintla, Matuda 17010 (DS); Mt. Ovando,
Municipio of Escuintla, Matuda 17045 (DS,
MEXU): Turquia, Municipio of Escuintla, Ma-
tuda 17077 (NY); wet forest, Zacatonal, Acacoya-
gua, 1200 m, Matuda 18319 (US). Guerrero:
Vallecitos, Distrito de Montes de Oca, Hinton
11474 (MICH, NY); Barranca Limo, Temisco,
Sierra Madre del Sur, N of Rio Basas, Distrito
Adama, 400 m, Mexia 8709 (CAS, ¥, GH, MO,
NY, UC, US); Temisco, Barranca Julia, Sierra
Madre del Sur N of Rio Balsas, Distrito Adama,
350 m, Mexia 8730 (CAS, F, GH, MO, NY, UC);
cutover hillside with limestone outcrops at km
338, hwy to Acapulco, 3000 ft, Moore & Wood
4721 (A); streamsides, vicinity of km 284 below
Tierra Colorado, hwy to Acapulco, 7000 ft, Moore
5266 (BH, BM, GH, UC, US). ]Jalisco: stecp
wooded hills above river 11 mi N of bridge of
Rio Cihuatlin on rd from Santiago, Colima to
Durazno, Jalisco, 500-550 m, Mclaugh 15976
(MICH, US); 16 mi SW of Autlin, seaward slopes
6.5 mi below hwy pass, 750 m, Mclangh 19954
(MICH); barranca of Tepic, Pringle 4553 (BM,
GH, M, MEXU, MO, MSC, NY, P, UC, US).
México: Limones, Distrito Temascaltepec, 910
m, Hinton 2518 (GH, US); Palmar, Distrito
Temascaltepec, Hinton 7045 (GH, US); Ixtapan,
Distrito  Temascaltepec, Hinton 8550 (US).
Michoacin: Aquila, Distrito Coalcomdn, 300 m,
Hinton 12599 (MICH, NY, UC); Rancho Vicjo,

Tulane Stitdies in Zoology and Botany

Vol. 25

Distrito Apatzingan, 530 m, Hinton 15191
(MICH, NY, US); Aguililla, Distrito Apatzingan,
950 m, Hinton 15294 (DS, MICH, NY, US);
Aquila, Distrito Coalcomin, 750 m, Hinton 16001
(K, MICH, UC, US); Hinton 16013 (US): Hinton
16020 (MICH, US); Hinton 16029 (K, MICH, UC,
US); small wtributary of Rio Carlos E of road
camp 75 km from El Temascal on rd to Hueta-
mo, 750-850 m, Moore, Hernandez &» Porras 5669
(BH, BM, GH, UC). Michoacin and Guerrero:
El Calabazal, 150 m, Langlass¢ 467 (GH, P).
Nayarit: Mirador del Aquila, 14 NW of Tepic,
450-550 m. Mclaugh 19006 (MICH). Veracruz:
Limestone rocks near Remudadero, Purpus 10578
(NY, US); Barranca de Remudadero, Purpus s.n.
(DS, US); Zacuapan, Purpus s.n. (B). Without
locality, MacDougall C-27 (US). GUATEMALA.
Chiquimula: Taco creek and vocky hills about
1 mi W of Chiguimula, Clover 9205 (MICH);
rocks in dense woods along divide above El
Rincén, 870 m, Standley 74669 (F); rocky out-
crops along gorge of Rio Chiquimula, between
Santa Bdrbara and Petapilla, 4-6 mi N of Chi-
quimula, 350-420 m, Steyermark 30274 (F, GH);
Socorro Mountain between Finca San José and
Montana Nube, 1200-1700 m, Steyermark 30963
(F, GH). Guatcmala: Estancia Grande, 600 m,
Standley 59222 (F). Jalapa: rd between Jalapa
and San Pedro Pinula, 1400-1800 m, Standley
77030 (F, GH); mountains about Chahuité, NW
of Jalapa, 1650 m, Standley 77474 (F). Jutiapa:
Cucsta dc la Conora, between San Jos¢ Acatempa
and Rio de Los Esclavos, 900-1000 m, Standley
60619 (F); Jutiapa, Standley 75304 (F, GH); El
Barrial, E of Jutiapa, 800 m, Standley 75785 (F);
qucbrada above Ovejero on rd between Monjas
an El Progresso, 1400 m, Standley 77602 (F); wet
thicket near EI Molino, 600 m, Standley 78451
(F, GH). Retalhuleu: San Martin. 1250 ft, Skan-
non 186 (US). Sacatepéquez: Las Lajas, Standley
58290 (F); Santa Rosa: Buena Vista, 5500 ft,
Heyde & Lux 4191 (B, NY, US); hills E of
Cuilapa along stream supplying city water, 900-
950 m, Standley 78135 (F, GH); E1 Molino, 600
m, Standley 78338 (F); Rio Panal, lower slopes
of Volcin de Tecuamburro rd between Cuilapa
and Chiquimulilla, Standley 78570 (F): Guazaca-
pan, 200 m, Standley 78676 (F); vegion of La
Sepultura, Standley 79362 (F, GH); Chiquimulil-
la, 825 m, Standley 79693 (F). Suchitepéquez:
Cuyotenango, 1100 ft, Shannon 279 (US); Rio
Madre Vieja, above Patulul, 450 m, Standley
62232 (F). Zacapa: near divide on rd between
Zacapa and Chiquimmula, Standley 73820 (F):
trail between Rio Hondo and waterfall, Sierra
de las Minas, 250-400 m, Steyermark 29412 (F);
Steyermark 29453 (F). Department unknown:
Mazatenango, Bernoulli & Cario 2863 (K); Ca-
ballo Blanco, Kellerman sn. (US). HONDURAS.
Copin: Copdn river, 3 km to Santa Rita on
rd to La Entrada, 700 m, Molina & Molina 24723
(F). E1 Paraiso: drainage of the Rio Yeguare, 1000
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m, Molina 4123 (F); Finca Sta. Emilia, Montaiia
de Apauhis, Molina 5092 (F); wet thicket near
Yuscaran, 960 wm, Standley, Williams & Molina
1180 (F); Standley, Williams & Molina 1187 (F):
Rio California, base of Sierva de la Villa Santa,
720 m, Standley 28077 (F). Lempira: Quebrada
Banaderos cerca de Lepacra, 1200 m, Molina
13005 (F). Movazin: Suyapa, 1100 m, Molina
550 (F); drainage of Rio Yeguave, 950 m,
Molina 15410 (F): Rio Guacevique between Los
Laureles and Las Tapias. NW of Tegucigalpa,
1000 m, Molina 18579 (F. GH); Uyuca, 1238 m,
Rodriguez 1590 (¥); El Zamorano, 780-900 m,
Standley 179 (F): Standley 12519 (F); vd from El
Zamorano toward San Antonio de Oriente, 835-
930 m, Standley 14243 (F): Rio de la Orilla, SE
of El Zamorano, base of Cerro Majicardan, 759-
800 m, Standley 14420 (F); above El Jicarito, 900
m, Standley 14825 (F): Rio de la Orilla, SE of
Zamorano, 750-800 m, Standley 24697 (GH, US);
20 km S of Sabana Grande, 500 m, Williams &
Molina 10968 (GH); drainage of Rio Yeguare, 2
km NW of El Zamorano, 850 m, Williams &
Molina 14790 (F). Santa Barbara: Llano del
Conejo, I km de Santa Barbara, 300 m, Molina
3670 (F). EL. SALVADOR. Ahuachapdn: vd (El
hnpossible) to Tacuba, 2-3 mi NW of San Fran-
cisco Menéndez, 500 m, Croat 42094 (MO).
Chalatenango: Dulce Nombre de Maria., Bern-
hardt 5150 (UC). San Salvador: San Salvador,
Caldeyon 66 (US); Standley 19145 (NY, US); San
Vincente: Volcian de San Vincente, 1200-1500
m, Standley 21485 (US). Sonsonata: Pedregal de
San Isidro, ca 3 mi S of Lake Coatepeque on
Hwy 8, 850 m. Croat 42255 (MO). Department
unknown: Sierra de Conchague, Gulf of Fonseca,
Barclay 2693 (BM). NICARAGUA: Esteli: Rio
Esteli, 900 m, Molina 23009 (F, NY); Rio Esteli,
Guava, Molina 23133 (F, NY): IWilliams & Mo-
lina 12358 (F); wooded canyon below waterfall,
Salto de Estanzuela, 10 km S of Esteli, 1000 m,
Neill 1185 (MO). Granada: Volcin Mombacho,
Dudley & Moore 1985 (MO, US); Nichols 2212
(DUKE, NY, UC, US). Managua: Managua,
Garnier 77 (US): 4 ki from Hwy 12 near bridge
over Rio Aduana, 50-100 m, Stevens 5397 (MO).
Masaya: SW slope of Volcin Santiago near
Masaya, 300-450 m, Maxon 7713 (US); Masaya
Lake, Nichols 134 (BM, MO, NY, US, US); Neill
1019 (MO). Nueva Segovia: river bed in decp
ravine 3 km W of Ocotal, Nichols 789 (US). De-
partment unknown: In monte El Vicjo, Oersted
sa. (C). COSTA RICA. Alajucla: Rio Podis, del
Cacao de Alajuela, Brenes s.n. (NY); La Palma
de San Ramon, Brenes 5810 (CR, ¥, NY); San
Miguel de San Ramén, Brewes 6420 (CR):
Colinas de San Pedro de San Ramén, Brenes 6446
(CR); Carrillos du Pods, Camino Viejo al Rio
Pois, Brenes 17392 (CR, F). Guanacaste: Rio
Guapote, Santa Rosa National Pavk 100-250 m,
Liesner 4510 (MO): rocks along river, 10 km SW
of Curime and 15 km SW of Nicoya, Liesner
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5015 (CR, MO); forested slope of escarpment
above Bahia de Salinas, about 5 kin S of La
Cruz, Williams, Molina & Williams (F). Punta-
renas: Cabo Blanco Natnre Reserve on S tip of
Nicoya Peninsula, 0-200 m, Burger & Liesner
6573 (CR, F, NY). San José: 1 km al NW of
Villa Colom, Jiménez 1317 (CR, NY); Rio Virilla
a4 la Urunca pres San José, 1100 m, Pittier 741
(BR): foréts de Boruca, Pittier 4667 (G, BR);
Rio Virilla about I km S of Santo Domingo,
Taylor 17529 (NY, US); Taylor 17324 (NY)
Rio Virilla, 1100 m, Tonduz 7032 (K, BM, US);
San  Francisco de  Guadaloupe, Tonduz 9828
(BR). PANAMA. Canal Zone: hetween Madden
Dam and Saddle IT ncar Alahuela, 90-100 m,
Dodge, Steyermark & Allen 16503 (MO); wester-
Iy arm of Quebrada Salamanca, 70 m, Dodge
17008 (BM, BR, C, DS, MICH, UC); banks of
Quebrada Fea, Qda. Pura and Canon of Rio
Chagres, 700-100 m, Dodge & Allen 17408 (MO);
telephone wrail between Rio Indio Hlydrographic
Station und Natural Bridge of Rio Puente,
Dodge & Allen 17482 (MO); Madden Dam,
Dwyer 3045 (MO); Cervo Galera, 2 km  from
Pacific Ocean near W boundary of Canal Zone,
350-400 m, Gentry 6629 (MO, NY): vd between
Transisthmian Hwy and Madden Dam, Gentry
6682 (MO, NY); disturbed forest in vicinity of
Madden Dam, Lewis, Dwyer & Ilias 33 (MO);
Lewis, Dwyer & Elias 34 (MO, US); headwaters
of Rio Casaya, 6 km E of Gainboa, Nee 9020
(MO); dry limestone hills near Madden Lake,
Sotto Caballo, Smith, Smith & Arvrauz 3324 (F,
US); Las Cascades Plantation near Suminit,
Standley 25683 (US); Standley 25759 (C, US);
Standley 25781 (US);  Standley 29513 (US);
Madden Lake, various trails beyond dam, Wither-
spoon & Witherspoon 8508 (MO, NY). Chiriqui:
mixed evergreen forest 5.5 mi S of Cerro Punta
along cleared path in forest, Grabam 277a (GH,
MICH). Coclé: EI Valle, 800-1000 my, Allen 94
(F. GH, MO): rd to El Cope from Interamerican
Hwy, Burch, Olivey & Robertson 1384 (GH, MO).
Darién: Rio Chico. Duke & Bristan 443 (MO).
Los Santos: Rio Guaniquito above El Cortezo,
Hammel 5308 (MO); Hammel 5309 (MO): El
Pavo bridge above Rio Los Changuales, 10 kin
SW of El Cortezo, S part of Azuero Peninsula,
1500-2000  f{t, [llammel 5445 (MO): Playa
Venando, 30 km I of Tonosi ou Hwy 50,
Hanvmel 5476 (MO): vicinity of headwaters of
Rio Pedgal, 25 mi SW of Tonosi. 2500-3000 ft,
Lewis cf al. 2908 (MO, UC); vd between Tonosi
and Macaracas, Oliver, Robyns & Verhoek 3569
(MO, UC): I mi N of Tonosi, Tyson, Dwyer &
Blum 2972 (MO). Panami: Rio la Maestra,
0-25 m, Allen 58 (F, GH, MO): lIsla Taboga,
Allen 1264 (I, GH, MO, US); shady roadside be-
tween Canitas and El Llano, D’Arey 9410 (MO,
US); rd between Panamd and Chepo. Dodge el
al. 16680 (MO); Dodge et al. 16683 (BR, MO);
streambanks in area around Pilote de Toro,
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Folsom, Collins & Alonzo s.n. (MO); Taboga
Island, Bay of Panama, Howe s.n. (NY); wooded
ravine in M-area, San José Island, Perlas Avchi-
pelago, Gulf of Panama, Johnston 83 (GH);
Johinston 207 (GH, MO, US); Johnston 322 (GH,
US); Johnston 386 (GH, MO); Jjohnston 436
(GH, MO, US); Chiman, 3-4 mi up Rio Pasiga in
senti-deciduous  forest, Kennedy 1027 (I)IYKE);
Taboga Island. Killip 3167 (US): wet forest
along Rio Tapia. Standley 26172 (US); Stand-
ley 28288 (US): Taboga Island, Standley 27966
(US): Juan Diaz, Standley 30583 (US); Playa
Grande. San Jos¢ Island, Tyson & Loftin 5095
(MO). Veraguas: Azuevo Peninsula, 6 km SW
of El Cortezo on slopes of Qucbrada Los
Changuales, 1500 ft, Hannnel 5340 (MO);
Hammel 5341 (MO): Pucrto Mutis, 12 mi S of
Santiago, T'yson 5187 (DUKE, MO). Without
locality: Duchassaing s.n. (GH).

22, Begonia conchifolia A. Dietr., Allg.
Gartenzeit. 19: 258. 1851. TYPE:
CENTRAIL AMERICA: described
from cultivated material grown at
Berlin from seed sent by Warsce-
wicz from Costa Rica (Holotype:
presumably B, not seen and per-
haps nonexistent).

Begonia sculellata Liebm., 1852.
Vidensk. Meddel. Dansk. Natur-
hist. Foren. Kjgbenhavn 1852:
9. 1852. TYPE: COSTA RICA:
In monte Candelaria, 6000 ft,

February 1847, Oersted s.n.
(Lectotype:  Cl;  isolectotypes:
B!, C).

Gircoudia conchifolia (A. Dietr.)
K1, Monatsber. Konigl. Preuss.
Akad. Wiss. Berlin 1854: 125.
1854.

Gireoudia conchifolia var. scutel-
lata (Liebm.) K1., Abh. Kénigl.
Akad. Wiss. Berlin. 1854: 217.
1855.

Gireoudia conchifolia var.
scewicziana Kl., Abh. Koénigl.
Akad. Wiss. Berlin. 1854: 217.

war-

1855. TYPE: Locality un-
known: described from ma-
terial  cultivated at Berlin

(Holotype: presumably B, n.v.)
Begonia pumilio Standl., Ann. Mis-
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souri Bot. Gard. 27: 322. 1940.
TYPE: PANAMA: Panami:
Cerro Campana, December 31,
1939, Allen 2089 (Holotype:
F!; isotypes F!, GH!, MO!, US!)
Begonia  conchifolia  var. rubi-
macitla Golding, The Begonian
40: 189. 1973. TYPE: COSTA

RICA: Cartago, Ll Muiieco,
south of Navarro, 1400 m,

February 8-9, 1924, Standley

33417 (Holotype: US!)
Herbaceous perennials: rhiizomes re-
pent, usually much branched, crimson to
light green but pink-brown to ferru-
gineous when dry, 1.5-9 am long: inter-
nodes very short, 1-10 (15) X (1.5) 2.5-6
(ITy mm, lenticellate, glabrous; nodes
squamose, with broad fimbriate-laciniate
scales at bases of petioles and stipules.
Leaf blades simple, succulent when living
but chartaceous when dry, oblique, sym-
metric to weakly asymmetric, ovate to
suborbicular, 2-9 (14) X 1-8 (10) cm,
basally peltate, apically attenuate-acumi-
nate o abruptly short acuminate or
infrequently acute, marginally irregular-
ly denticulate-serrulate to obsoletely
crenulate  or undulate, nitidous and
sparingly pilose above and beneath, ex-
cept for principal nerves below which
are strongly tomentose-lanate especially
when immature, 6-9-peltinerved. Petioles
maroon to light green, (2) 5-27.5
(32.5) cm X 0.3-3 (4) mm, moderately to
densely  tomentose-lanate  when im-
mature, but only sparingly to moderately
so at maturity, with spreading to an-
trorsely spreading whiplash trichomes
0.1-2 mm long, often with glandular tri-
chomes intermixed. Stipules persistent,
translucent light green to pink-red
when living, asymmetrically broadly to
narrowly ovate-triangular, 6-15 X 2-9
mm, weakly to strongly keeled, apically
acute to acuminate, marginally entire,
sparsely pilose throughout but only the



No. 1

keel frequently laciniate-imbriate. /In-
florescences typically exceeding the foli-
age, weakly to strongly asymmetric, dense-
ly cymose, few- to many-flowered, (1) 2-
10.5 (17.5) cm diam. Peduncles green to
red-pink, (2) 5-27.5 (32.5) em X 0.3-2.5
(4) mm, sparingly pilose to densely
tomentose, with minute glandular tri-
chomes interspersed. Bracts deciduous,
pmk to red-pink, the lowermost navicu-
lar, broadly elliptic to ovate or obovate,
2.5-8 (1) X 2-9 mm, apically rounded,
marginally entire basally, becoming cili-
ate-serrulate o ciliate-denticulate distal-
ly, sparsely pilose throughout. Staminate
flowers: pedicels 3-9 (13) mm long; sepals
white to pale or deep pink externally,
suborbicular to elliptic, 3.5-6.5 X 2.8-6.5
(8) mm, glabrous; petals generally want-
ing but when present, I, oblanceolate,
6 X 2.5 mm; stamens 6-13; filaments 0.3-
3 (1.9) mm long, borne on a raised
torus; anthers oblong to narrowly obo-
vate, 0.6-1.5 X 0.3-0.8 mm. Pistillate
flowers: pedicels (8) 5-9 (11) mm long;
bracteoles subpersistent, white to green-
white, frequently suffused with pink and
inlrequently dark pink-red, membrana-
ceous, suborbicular to broadly obovate
or transversely elliptic, 3-7 X 2.5-8 (9)
mm, apically obtuse, marginally weakly
ciliate-denticulate, sparingly glandular-
pilose externally; sepals colored like
staminate elliptic to
obovate or suborbicular, 2.5-7 X 2.2-6
mm, glabrous; petals wanting or 1, ob-
lanceolate, 5 X 2 mun; ovary light green
to white, [requently sultused with pink,

—

sepals, broadly

4-6.5 mm long, glabrous or sparingly
covered with minute tri-
chomes; styles 3, 1.5-1.6 mm long, con-
nate 1/3-1/2 their length; stigmas lunate.
Capsules with pedicels 5.5-13  (16) mm
long, wrilocular, 4-10 mm long: locule
chambers externally appearing sub-
orbicular to broadly ovate or elliptic,
3-6 (8.5) X 3-7.5 mm; wings 3, subequal,

glandular
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the largest asymmetrically lunate (o
broadly but shallowly huate-triangular,
3-7.5 X 8.5-10 mm, aptcally obtuse, the
second asymmetrically Tunate-triangular,
27 X 4-10 mm and third subequal to the
second or marginiform.

DISTRIBUTION AND HABITAT:
Begonia conchifolia occurs in Costa Rica
and Panama between 550-2000 m cleva-
tion. In Costa Rica it is most abundant
m premontance and lower montane wet
forests and transition areas between pre-
montane forests and tropical wet forests.
Begonia conchifolia Torms small, highly
local populations and is olten epiphytic
on lower portions of tree trunks and saxi-
colous on steep rock faces where other
vascular plants have not established. It
is rarely successlul on open roadbanks
unless they are rocky or highly eroded
(Fig. 15).

FLOWERING: Peak period is from
December to April.

DISCUSSION: Begonia conchifolia is
immediately recognizable by its small
size, succulent peltate leaves, tomentose-
lanate densely cymose in-
florescences, stamen number, bracteolate
pistillate  Howers with lunate stigmas,

mdument,

small capsules with subequal, shallowly
lunate to lunate-triangular wings.

Boh B. scutellata and B. pumilio are
conspecific with B. conchifolia. The re-
lationship between B. scutellata and B.
conchifolia first  recognized by
Klotzsch (1851, 1855), while Smith and
Schubert (1958) treated B. pumilio as a
synonym ol B. conchifolia. The Ocrsted
collection gathered in February 1817 at

was

Copenhagen was selected as the lectotype
for B. scutellata.

The peduncles ol  B.
conchifolia ave often deep pink or red-
pink as are the bracteoles and sepals ex-
ternally. This frequently appears de-

petioles  and

pendent upon exposure since individuals

from open, sunny locations are often
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more highly than their
counterparts from shaded areas. Unlike
several other species in the section, the
leaves do not become deeply suftused
with anthocyanins individuals
grow in exposed sites. An attractive
form of B. conchifolia, recently described
as var. ribimacula, has a red spot on the
blade above the petiole insertion. While
this trait has been observed in B. conchi-
folia only on plants from the vicinity of
Muneco and Navarro, it is common in
populations of other species in sect.
Gireoudia, including B. plebeja and B.
sericonenra. When a population from
Muneco was sampled (Utley 5877), in-
dividuals possessing and lacking the
trait were found growing side by side.
Rather than discrete
morphological unit, which is largely geo-
graphically isotated from the typical
torm, var. rubimacitla is an expression of
intrapopulational and, al-
though it is a horticulturally attractive
form of B. conchifolia, does not warrant
formal varietal recognition.

Like B. sirigillosa and several other
species in sect. Gireoudia, leaves formed
immediately preceding the dry season
are much thicker and more succulent
than those formed at other times during
the year. As B. conchifolia is not de-
ciduous, this feature may be important
in enabling this taxon to colonize habi-

pigmented

when

representing  a

variation

tats that would otherwise be inhospitable
during several months with little or no
rain.

Begonia conchifolia is considered to be
a part of the sericoneura species group
because of its indument of whiplash tri-
chomes, bracteolate pistillate flowers and
lunate or lunate-triangular primary cap-
sule wings. Although its trichomes are
whiplash, they are uniseriate basally, un-
like those of other members of the group
multiseriate basal portions. Be-
gonia conchifolia differs from all species

with
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in the group by its small, peltate leaves
and few stamens. Unlike B. crassicaulis
and B. sericoneura, B. conchifolia has a
repent rhizome, much
smaller than the rhizomes observed on
cither of these taxa. It can also be differ-
entiated from B. sericoneura and B.
crasstcaulis by its smaller capsules (Table
10). With the exception of rhizome
orientation which is similar, B. conchi-
folia. may be separated from B. plebeja
by the same characters which are used to
distinguish B. conchifolia from B. crassi-
and B. Begonia
conchifolia difters Irom other peltately
leaved taxa in its smaller size, fewer sta-
mens and bracteolate pistillate flowers
(Table 7).

non-suicculent

caulis sericoneura.

SPECIMENS EXAMINED: COSTA RICA. Ala-
juela: Alajuela, 2700 ft, Alfaro 5780 (US); San
Pedro de San Ramén, 900 m, Brenes 3625 (CR);
Brenes 5379 (CR); La Palma de San Ramén y
camino de La Palma, Brenes 5941 (F, NY); Cerro
de Pata de Gallo de San Ramén, 1200 m, Brenes
11525 (CR, F); Cataratas de San Ramén, Brenes
13434 (CR, F, NY):; Santiago de San Ramon.
Brenes 21983 (F); ncar Rio Marfa Aguilar on
rd to Laguna Hule, 900 m, Leut 3238 (F); pas-
ture along Rio Gorrion, Bajos del Toro, 1500
m, Lent 3767 (F, NY); near Rio San Rafael, 2
km W of La Marina, Llanura de San Carlos,
550 m, Molina et al. 17306 (F, US); Zapote de
San Carlos, 2000 m, Smith PC289 (F); Canton
Alfaro Ruiz, Zarcero, 1500 m, Smith RZI9 (US);
Smith 121 (US); Cataratas de San Ramén, 700 m,
Utley & Utley 4620 (CR, DUKE, F, US); along
gravel rd to Colonia Virgen de Socoro, steep
slopes above Rio Sarapiqui, 700-800 m, Utley &
Utley 4691 (DUKE, GH, MEXU); Cordillera
Central near San Juan de Laja about 15 km N
of Zarcero, Williams et al. 29285 (F. NY). Car-
tago: La Carpintera, vicinity of Tres Rios, 1300-
2000 m, Allen 511 (GH, MO); approx. 2 km
E of Penas Blancas bordering Rio Naranjo, 1300-
1400 m, Almeda, Nakai & Utley 3976 (CAS);
Rio Reventazén, Juan Vinas, Reventazon Valley,
1000 m, Cook & Doyle 248 (US); Las Concaves,
near Cartago, 1140-1260 m, Cooper 12 (F, NY);
disturbed forest 1.5 mi E of Cachi, Croat 47073
(MO): Croat 47078 (MO); N slope of Cerro
Carpintera, above battefield of Laguna de
Ochomogo, 560-1700 m, Dodge & Thomas 6154
(GH, MO); Hernandez sn. (CR); on hillside
overlooking Rio Tambor, 3 km E of Cachi, 1300
m, Lent 862 (F, US); forest high over Rio Re-
ventazon, 950 m, Lent 2489 (F, NY); woods near
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Rio Naranjo, Orosi, 1400 m, Lent 4047 (F, MO);
Agua Caliente, 3900 ft, Smith 4817 (US); El
Muneco, S of Navarro. 1400 m, Standley 33417
(US): Cerro de La Carpinmtera, 1500-1850 m,
Standley 34231 (US): Finca Las Coucaves, 1200-
1300 m. Standley 41528 (US): Pejivalle, 900 m,
Standley & Valerio 46932 (US); Rio Reventazon,
N of Cartago. 1460-1650 m, Standley & Talerio
49637 (US): El Alunieco on the Rio Navarro,
1400-1500 m, Standley & Torrves 51696 (US);
Tuis, 630 m, Tonduz 11427 (US); between
Navarro and Mufieco, 1150-1200 m, Utley 5877
(B. DUKE, F, GH, MO, US): 2 km E of Cachi
along road paralleling Rio Naranjo, 200 m. Utley
5881 (CAS. CR, DUKE, F. MEXU, TEX); 9-12.5
km E of Tuis along rd 1o Moravia de Chirripo,
800-900 m, Utley 6012 (DUKE). Guanacaste: El
Silencio near Tilardan, 750 m, Standley & Talevio
44786 (US); Standley & Ialevio 44829 (US); La
Tejona, N of Tilardan, 600-700 m, Standley &
Palerio 45884 (US). Heredia: vicinity of Rio El
Angel, between Vara Blanca and  Cariblanco,
valley of Rio Sarapiqui. 900-1000 m, Aoore 6617
(BH, US); forest wnear Cariblanco, 850 m,
Williams 20253 (US). San Jos¢ Isidro de Coro-
nado. Alfaro 34006 (US); near San Antonio de
Escazit Barkley 41551 (US); below La Palma. Rio
Claro along trail to Guapiles, 1000 m, Burger
4147 (CR, F): valley of Rio Houdura (below La
Palma), 1000 m, Burger & Stolze 4908 (F, NY);
Rio Claro valley below La Palma. 1000-1200 m,
Burger & Liesner 6264 (F); Guadaloupe, near
San José, Greenman & Greemman 5431 (M()):
wet woods near Aserri. 5000 fi. Hunnewell 16665
(GH); Cerro Pico Blanco, 4 km S of Escazi, 1900
m, Lent 3988 (F): Cinchona, Schubert sn. (F):
vicinity of EI General, 1040 m, Skutch 2369 (GH,
MICH, MO, NY, US): Cerro de Piedra Blanca
above Escarn, Standley 32437 (US); bhetween San
Pedro de Montes de Oca and Curridabat, 1200
m, Standley 32766 (US); La Hondura, 1300-1700
m, Standley 36484 (US); small stream 1 km SE
of Pararra. Taylor 17562 (NY); vocks along edge
of Rio Torres at San Francisco de Guadalupe,
1100 m. Tonduz 9852 (BR, CR, GH, US); be-
tween Cascajal and San Isidro de Coronado, 5000-
5400 ft, Utley 5711 (DUKE). San José and Here-
dia: Calle Yerbabuena, 5 km NE of San Isidro de
Heredia, 1400 m, Utley & Utley 4458 (BR, C,
CAS, CR, DUKE, F, G, MICH, MO. NY, TEX.
US); PANAMA: Coclé: N of El Valle de Anton,
vicinity of La Mesa, 1000 m, Allen 2297 (I, GH,
US); Allen 2925 (GH, MO); flat forested arca
below Cerro Pilon, Croat 13463 (F, MO). Pana-
md: dirt road to Cervo Campana, 2300 ft,
Correa & Dressler 854 (MO): Hutchinson &
Dressler 2957 (UC); wrail above FSU Field Station
and area of field station a1 Cerro Campana, 750
m, Kennedy, Sucre & Braga 2044 (MO); Lewis
et al. 3052 (DUKE, MO, UC); Liesner 617 (MO,
NY, USF); Maas & Dressler 725 (MO); Utley 5705
(DUKE, MO, US).
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23. Begonia fonsecae Standl., Ceiba 3:
1952, TYPE: HONDURAS:
Morazin: vicinity of El Zamorano,
500 m, 14 May 1952, Standley
29539 (Holotype: US!: isotype: F!).

151,

Terrestrial herbs; rhiizomes decumbent,
fleshy; internodes very shor(, to 5 mm
long and about 1.5 ¢m diam., densely
villous with whiplash wichomes 3-5 mm
long intermixed with narrow barbate,
basally rounded or (lattened trichomes
and broader laciniate scales 3-6 nmm long.
Leaf  blades  simple, oblique, asym-
metrically ovate, 13.5-15.5 X 8.5-11 cm,
basally peltate but appearing shallow-
ly cordate, apically attenuate-acuminate,
marginally shallowly peltilobed at ends
ol principal nerves, dentate to doubly
dentate, ciliate, moderately to densely
tomentose-lanate above and beneath
when immature, becoming less dense to
glabrate with age, 8-10 peltinerved.
Petioles 10.5-17.5 cm X 1.5-3 mm, dense-
ly tomentose-lanate when immature, but
sparingly so or glabrate with age. Stipules
persistent, asymmetrically broadly lanceo-
late or narrowly ovate, 1.1-2.2 X 0.7-1.2
cm, weakly to srongly keeled, apically
acute, marginally entire, sparingly pilose
to glabrous or the keel only fimbriate to
lacerate. Inflorescences equal (o or slight-
ly exceeding the leaves, asymmetric or
unilateral, few- to many-flowered, 1.5-6.5
cm diam. Peduncles 17-19 em X 2 mm,
sparingly tomentose but glabrate with
age. Bracts the
broadly ovate to elliptic, 1.2 X 0.7 cm,
apically rounded to obtuse, marginally
denticulate 1o serrulate, sparsely pilose

caducous, lowermost

with glandular  richomes intermixed.
Staminate flowers: pedicels 4-7 mm long:
sepals suborbicular o broadly ovate,
6.5-7 X 6.5-7 mmm, glabrous to sparingly
glandular; petals wanting; stamens 27-
30; filaments 0.5-1.3 mm long; anthers
weakly dellexed apically, oblanceolate to
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narrowly obovate or oblong, 1.2-1.6 X
0.5-0.6 mm. Pistillate flowers: pedicels 10-
16 mm long: bracteoles wanting;
white to light pink, obovate to sub-
orbicular, 7-10 X 6-9 mm, sparsely glandu-
lar; petals wanting; ovary 0.7-1 cm long,
sparsely covered with minute glandular

sepals

trichomes: styles 3, 1-1.5 mm long, con-
nate 1/3-1/2 their length; stigmas broad-
ly lunate. Capsules not seen.

DISTRIBUTION AND HABITAT:
Begonia fonsccae is known only from
plants collected from cultivation on the
grounds of the Escuela .Agricola Pan-
americana, El1 Zamorano, Department of
Morazin, Honduras, 800 m elevation
(Fig. 8).

FLLOWERING: Flowering material was
gathered in May, but Standley (1952) ve-
ported that this species blooms through-
out the year.

DISCUSSION: According to Standley
(1952), B. fousecae was originally intro-
duced into cultivation from plants col-
lected along the Rio Yeguare in an area
known as Monte Redondo on the proper-
ty ol the Escuela Agricola. Although both
Standley and Molina collected extensive-
ly in the area, the type collection and
several other Standley collections of culti-
vated plants remain the only available
material of this rare species. With the ex-
ception of the holotype and isotype, the
remaining Standley collections are at the
Lscuela Agricola (EAP) and were un-
available for study. Originally, when
Standley described B. fousecae, he desig-
nated the specimen at the Escuela Agri-
cola as the holotype, but this specimen
was subsequently transferred to the U.S.
National Herbarium along with other
types. including B. barsalouxii and B.
robustior, in December 1956.

Begonia fonsecae is characterized by its
rhizomatous habit, peltate, but basally
pseudocordate leaf blades, tomentose-
lanate indument, ebracteolate pistillate
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flowers and lunate stigmas. Although cap-
sules were lacking from Standley 29539,
wing morphology was inferred from
ovaries ol mature pistillate flowers. The
largest wing, which is broadly asym-
metrically triangular, is reminiscent of
the large wing of B. sericoncura or B.
plebeja in form. In comparison to many
other species, the secondary wings are
well-developed even on flowering ma-
terial and are broadly asymmetrically tri-
angular. Staminate flowers on both speci-
mens lacked plump, well-developed
anthers at anthesis. When pollen from
one anther was treated with cotton blue-
lactophenol, all 702 grains counted were
non-staining and presumably non-viable.
Moreover, the vast majority of grains
were shrunken or otherwise malformed.
This unusually level of
viability has not been observed in any
other species within sect. Gireoudia and
warrants  further
more specimens are available before any
thorough evaluation of the status of B.
fonsecae can be presented.

high non-

investigation when

Begonia fonsecae shares with B. seri-
coneura and B. plebeja its succulent rhi-
zomes with persistent stipules, indument
ol whiplash trichomes, potentially simi-
lar capsules and lunate stigmas. Since
whiplash trichomes are known only from
several species in sect. Gircoudia, this
suggests a potential affinity for B. fon-
secae with members of the sericoneura
species group, B. plebeja and B. seri-
coneura. The major dilferences between
these taxa are in the peltinerved and
weakly peltilobed leaves and ebracteolate
pistillate flowers of B. fonsccac. Begonia
plebeja and B. serviconeura have palmate-
ly nerved leaves with irregularly dentate
to doubly dentate margins in this region
and are characterized by bracteolate
pistillate fHlowers. In its peltate leaves
and whiplash trichomes, B. fonsecac re-
sembles B. conchifolia, but difters from
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this taxon in its fleshy rhizomes, larger
pseudocordate leaves, ebracteolate pistil-
late flowers, more numerous stamens and

well-developed, but unequal capsule
wings. Begounia fousecae’'s tomentose

mdument immediately distinguishes it

from B. manicata var. peltata which has

densely squamose petioles. The only
other species in Central America with

peltate leaves in sect. Gireoudia is B.

nelhwmbiifolia and these taxa dilter in

leal’ size, peduncle length, whiplash tri-
chome form, vestiture and sepal size.

Leaves of B. fonsecae are smaller than

those of B. nelumbiifolia and have cor-

respondingly shorter petioles, significant-
ly shorter peduncles and larger sepals.

Distinctions among the peltately leaved

taxa are summarized in Table 7.

24. Begonia pinetorum A.DC., Ann. Sci.
Nat. IV, 11: 131. 1859. TYPE:
MEXICO: foréts de pins, Jitotol.
February 1840, Linden 1 (Holo-
type: G!; isotypes: K!, P!).
Begonia tuerckheimer C.DC., Bot.

Gaz. 20: 542-543. 1895. TYPE:
GUATEMALA: Sesisp, 3500 ft,
February 1886, von Turckheim
885 (Holotype: US!).

Terrestrial or saxicolous herbs: rhi-

zomes repent, 3-9.5 cm long; internodes

very short, 0.2-0.7 (1.1) X 0.7-1.6 cm,
moderately to densely tomentose when
immature but glabrate with age. Leaf
blades simple, chartaceous to subcori-
aceous, oblique to transverse, asym-
metric, oblong-elliptic to ovate or obo-
vate, 6.6-16.5 (20.8) X -L1-11 (16) cm,
basally shallowly to deeply cordate,
apically acute or occasionally acuminate
to attenuate-acuminate, marginally ob-
soletely undulate to irregularly dentate-

serrate, denscly ciliate, sparsely 1o

moderately tomentose above and be-

neath with trichomes readily rubbing
olt., leaving glabrous areas especially
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above, 8-10-palmatinerved. Petioles 6.8-
28 em X 2-3 (5) mm, moderately to
densely  tomentose, with matted tri-
chomes 0.5-3 mm long. Stipules per-
sistent, asymmetric, narrowly ovate-tri-
angular to lanceolate, 1-2.2 X 0.7-1.0 m,
weakly keeled, apically attenuate-acumin-
ate, marginally entire, both lamina and
keel sparingly puberulous or the keel
only puberulous. Tuflorescences typically
exceeding  the foliage, strongly asym-
metric to unilateral, densely cymose,
many-flowered, diam.  Pe-
duncles 26.5-71.5 em X 3-9 mm, densely
tomentose even with age, but the tri-
chomes readily rubbing off. Bracits ca-
ducous, the lowermost navicular, lanceo-
late to narrowly ovate, 0.6-1.1 X 0.3-0.1
cm, weakly keeled, apically acuminate to
attenuate-acuminate, marginally ciliate,
sparsely to densely puberulous through-
out. Staminate flowers: pedicels (2) -8
mm long; sepals white to pink, sub-
orbicular to broadly ovate or obovate,
(3) 4-6.5 X (3) 4-5.,5 mm, glabrous to
sparingly pilose: petals wanting; stamens
10-16; filaments 0.7-1.5 mm long, borne

5.5-20 cm

on a raised torus: anthers oblong-ellip-
tic to obovate, 0.7-1.2 X 0.5-0.9 mmn.
Pistillate flowers: pedicels (2.5) 5-12 nun
long; perianth consisting of (2) 3 or -
subequal tepals, colored like staminate
sepals, narrowly to broadly obovate, (3.5)
4.5-7 X 25-1 (5) mun, when 3 tepals
present, the largest occasionally apically
bilobed, sparsely puberulous especially
basally: ovary (3) 5-9 mm long,
o densely puberulous; styles 3, 1.2-1.5
mm long, connate 1/3-1/2 their length:
stigmas lunate. Capsules with pedicels
(6) 10-21 mm long, trilocular, (6) 7.5-11
mm long, puberulous; locule chambers
broadly elliptic to ovate or transversely
oblong-elliptic, (1) £.5-7 X 3.5-5 (6) mm;
wings 3, somewhat unequal to subequal,
the largest asymmetrically ovate-triangu-
lar or oblong. (1.5) 5.5-7 (8) X (6) 7-10

sparsely
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(11) mm, apically obtuse to truncate, the
second asymmetric, broadly oblong,
ovate-triangular or lunate, 3.5-6 X (5) 7-
9 mm, apically obtuse to truncate, the
third equal or subequal to the second
and broadly hinate to ovate-triangular or
oblong.

DISTRIBUTION AND HABITAT:
Southern Mexico from the states of Vera-
cruz, Oaxaca and Chiapas to Guatemala.
Begonia pinetorum frequently grows in
damp limestone thickets and pine forests
at elevations between 750-1600 m (Fig.
12).

FLOWERING: Pecak flowering occurs
between November and April.

DISCUSSION:  Begonia  pinetorum
from other Central American
species in the section by its pistillate
flowers which regularly have three to
four undifferentiated tepals. Although
this trait is known in only one other
species in sect. Gireoudia, it is widespread
among other Neotropical sections. Can-
dolte, in describing B.
emphasized this character by placing it
n its own A.DC.
Recognizing the similarities in other
floral characters between B. pinetorum
(18911
(1925) placed B. puie-
sect. Gireoudia, subsection
Psathuron. Both B. glandulosa Hook., as
represented by plate 5256  (Smith and
Schubert, 1961; Golding, 1978) and B.
nigrovenia Regel (Golding, 1978; Smith
and Wasshausen, 1983) have been treat-
ed as synonyms of B. pinetoruni. Smith
and Wasshausen (1983) have also in-
cluded B. hidalgensis Smith & Schubert
in B. pinetorum, stating that “material
of this species ranges from the curved
simple axis of typical pinetorum to the
slightly irregular dichotomy of hidal-
gensis”. Assuming that these authors are
referring  to inflorescence symmetry,
strongly asymmetric to unilateral in-

differs

pinetorum,

section, Psathuron

and sect. Gireoudia, Warburg
Irmscher
torum in

and
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florescences are characteristic of both B.
pinetorum and B. hidalgensis, but a simi-
larity in this character is not a sound
basis for synonymy in light of the difter-
ences between these taxa mentioned be-
low. The taxa represented by these three
epithets (glandulosa, hidalgensis, nigro-
venia) can be distinguished readily from
B. pinetorum by their glabrous upper
leaf surfaces and larger capsule wings,
but in salient features they are indis-
tinguishable from one another  and
should be treated as B. glandulosa Hook.
(Burt-Utley, 1984).

Begonia pinetorum is most closely re-
lated to B. glandulosa, with which it
shares a suite of characters including its
rhizomatous habit, tomentose indument,
stipule form, asymmetric to unilateral in-
florescences, range in stamen number,
pistillate flowers with undifferentiated
tepals, lunate stigmas and capsular form
and  pubescence. These differ
primarily in the previously mentioned
characters and in whiplash trichome
form. In B. pinetorum they are uniseri-
ate basally, while in B. glandulosa they
range from multiseriate to uniseriate
basally. Ranging from central Veracruz
to Guatemala, B. pinetorum is also more
widely distributed than B. glandulosa,
a Mexican endemic, which is known only
Irom southeastern San Luis Potosi and
northern Hidalgo.

taxa

SPECIMENS EXAMINED: MEXICO. Chiapas:
W shore of Laguna Ocosingo, Breedtove 15641
(DS, MICH, US); steep slopes adjacent lo large
double waierfall, 6-8 km W of Jitotol, Municipio
of Jitotol, 1450 m, Breedlove 23246 (DS, MICH,
MO); 7 km NE of Bochil along rd to Simojovel,
Municipio of Bochil, 1250 m, Breedlove &
Smith 32303 (DS, MEXU, MO); montane rain
forest adjacent to Laguna Ocotal Grande,
Municipio of Ocosingo, 800 m, Breedlove 33092
(DS. MO); 6-10 km NNE of La Soledad along
logging road from Las Margaritas to Campo
Alegre, Municipio of La Independencia, 1600 m,
Breedlove 33483 (DS); Los lLagos, 3 mi NW of
Rancho San José, 5000 fi, Carlson 1721 (F);
Carlson 1859 (US); moderately dry pine forest
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along gravel rd leading to Dos Lagunas, 1500 m,
Croat 46541 (MO). Oaxaca: road from Teotitlin
de Camino to Chichotla, 1980 m, Croat 48383
(MO); Jocotepee  (Chinantla), Liebmann s
(B). Veracruz: limestone outcrops on  hillside
above San Jos¢ de Gracia between Cordoba and
Veracruz, 750 m, Croat 39604 (MO). GUATE-
MALA. Alta Verapaz: rocky woods N of Cobin,
4300 ft, Hunnewell 17178 (DUKE, GH); entre
San Pedro Carchit v Sacoyou, 1300 m, Molina &
Molina 12051 (F, NY); Saquija, about 43 km
NE of Cobin, 1200 m, Standley 70188 (F); Finca
Socuyo NE of Carchd, 1350 m, Stendley 70262
(F).
25. Begonia dresslevi Burt-Utley, Brit-
tonia 341: 191. 1982. TYPE: PANA-
MA: Colén: trail from end of Santa
Rita Ridge Road to Rio Piedras,
600 m, 16 February 1980. Antonio
3762 (Holotype: MO!; isotypes:
NY!, PMA! US!). (Fig. 20).
Acaulescent repent,
often branching, 0.6-5.5 cm long: inter-

herbs; rhizomes
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nodes 1-1 X 2-6 mm, sparsely villous with
very narrow entire to lacerate scales 0.4-
1.6 mm long. Leaf blades simple, mem-
branaccous, straight or
slightly — oblique, asymmetrically — sub-
orbicular to broadly obovate, 1.3-1.5 X
1-1.7 ¢m, basally rounded to occasionally
cuneate or infrequently broadly but very
shiallowly cordate, apically acute to acu-
minate, marginally ciliate, dentate to ser-
rate at ends of major nerves and irregular-
ly denticulate to serrulate, hirtellous to
glandular-hirtellous above and beneath,
5-7-palmatinerved. Petioles (0.7) 1-6 (8.5)
cm X 0.5-1.5 mm, sparingly to moderate-
ly hirtellons  or glandular-hirtellous
throughout with spreading villi 0.5-1.2
mm long. Stipules caducous, triangular,

infrequently

1.5-5 X 2-3 mm, strongly keeled, apically
acute to acuminate, marginally entire,

Fig. 20. Begonia dressleri. A. Habit. B. Staminate flower. C. Pistillate lower. D. Styles and stigmas.,
E. Capsule. F. Cross-section through bilocular ovary. (A-E from Antonio 3762; ¥ from Dvessler 1141).
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glabrous. generally ex-
ceeding the foliage, strongly asymmetric

TIuflorescences

to unilateral, laxly cymose, few-flowered,
(0.5) 2-3.5 (5.5) em diam. Peduncles (2.5)
475 (9.5) am X 0.5-1 (2) mm, sparsely
puberulent  or  glandular-puberulent.
Bracts caducous, the lowermost navicu-
lar, triangular to narrowly triangular or
lance-clliptic, 1-3 X 1-1.5 mm, apically
acuminate, marginally entire to serru-
late, glabrous. Staminate flowers: pedicels
3-9 mm long; sepals suborbicular to
broadly elliptic, 3.5-1.5 (8) X 3.5-1.5 (7)
mm, externally glabrous to sparingly
glandular; petals wanting: stamens 7-10
(13); hlaments 0.3-0.6  (1.3) mm long,
borne on a raised torus: anthers oblong-
obovate, 0.7-1.1 X 0.3-0.6 mum. Pistillate
flowers: pedicels 5-8 mm long: bracteoles
wanting; sepals broadly elliptic to weak-
ly obovate, 3-4.5 X 3-3.5 mm, externally
glabrous to sparingly glandular: petals
wanting: ovary 3-1.5 mm long, glandular
to glabrous; styles 2-3, 1-1.5 mm long.
shortly branched distally, stigmas lunate.
Capsules with pedicels 10-12 mm long,
2-3-locular, 1-5 mm long; locule chambers
externally appearing cordate to trans-

versely elliptic, 3-4 X 3-6 mm; wings 2
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or 3, the largest narrowly ovate or ob-
long-elliptic, 8-10 X 4-5.5 mm, apically
obtuse or truncate, the second asym-
metrically wiangular, 4.5-5.5 X 2.5-4
mm, the third subequal to the second
or marginiform.

DISTRIBUTION AND HABITAT:
Known only from Colon Province in
Panama where it grows on moist rocks
near the Rio Piedras and Rio Guanche
between 10-600 m elevation. (Fig. 21).
FLOWERING: February-March.
DISCUSSION: Flowering when only 4
cm high, B. dressleri i1s the smallest Be-
gonia known from Middle America. It is
characterized by its small size, straight or
rarely oblique, suborbicular to broadly
obovate leaves, triangular to lance-ellip-
tic bracts, two to three styles connate al-
most their entire length and capsules
with long, narrow primary wings and
occasionally only two wings.

In orientation and basic leaf blade
form B. dressler: is most similar to B.
buseyi which has straight blades with
cuneate bases. These species also share
similar petiolar induments composed of
short villi and similar capsules with ex-
ternally ovate to transversely elliptic

T~

Fig. 21. Distribution of Begonia buseyi (squares) and B. dressleri (circles).
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locule chambers and narrowly ovate to
oblong primary wings. .\ major differ-
ence is in blade form, which is suborbicu-
lar to broadly obovate in B. dresslert, but
narrowly elliptic, obovate to rhombic in
B. buseyi. The upper leaf surfaces of B.
dressleri arve hirtellous to glandular-hir-
teltous while those of B. buseyi are glab-
rous. These species also dilter subtly in
stamen number which ranges from 7 to
10 (13) in B. dresslert and trom 11 to
13 (19) in B. buseyi. While their capsules
are similar in form, those of B. dressleri
may be slightly larger than those of 5.
buseyi (4-5 vs 3-1 mm). (Table I1).

When pistillate flowers and capsules
from the type collection were examined
closely, it was found that one of the
three locules
much reduced placenta. Other collections
of this species (Dressler 1141, Mori &
Kallunkr 3709) possessed unusual bilocu-
lar ovaries and capsules with either two

frequently contained a
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or three stigmas and only two wings.
Similar reduction in locule or wing
number has not been observed in any
other species in the section. Bilocular
ovaries are typical of several other Be-
gonia sections, including section 1Veul-
baclia lrom Middle America, but in
these taxa the locules are borne laterally
in the ovaries and the ovaries are three-
locule and
wing orientation observed in B. dressleri
appears to be unique to this species.

winged. The dorsiventral

SPECIMENS EXAMINED: PANAMA. Colon:
trail from end of Santa Rita Ridge Road o Rio
Picdras, 1400-1600 ft, Antonio 3903 (MO); rock
face, lower Rio Guanche, Dressler {141 (MO):
Rio Guanche about 2.5 ki upriver from bridge
on road to Portobello, 10-100 m, Mori & Kal-
lunki 3709 (MO).

26. Begonia buseyi Burt-Utley, Brittonia
34: 189, 1982, TYPE: PANAMA:
Panami: road to Carti, Sun Blas,
13 km north of El Llano, 350

TABLE 11. Morphological comparison of Begouia buseyi and B. dressleri.

B. buseyi

B. dressleri

Rhizome diameter (mm) s

Blade orientation

Blade shape

Leaf blade size (cmr)
Leaf bases

Adaxial surface

straight

clliptic, obovaie
or rhomboid

3-8.59.7) X 1.1-2.8(3.8)
cuneate

glabrons

2-6
straight

suborbicular to
broadly obovate

1.3-4.5 X 1-4.7
rounded 1o cuncate

hirtellous to
glandular-hirtellous

Primary nerves
Petiole length (cmy)

Petiolar indument

Peduncle length (cm)
Staminate sepals (mm)
Stamens

Ovary length (mm)
Capsule length (mm)

4-5(6)
2.5-7.5(9.1)

hirtellous with villi
0.3-2 mum

2.5-7.5(9.1)

3-6 X 3-6

11-13(19)
23

3-4

5-7
(0.7)1-6(8.5)

hirtellous with villi
0.5-1.2 mm

(2.5)4-7.5(9.5)
3.5-4.5(8) X 3.5-1.5(7)
7-10(13)

3-45

45
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m, 13 February 1973. Busey 386 internodes 2-4 X 2.5-5.5 mm, sparsely
(Holotype: MO!; isotypes: F!, NY!,  puberulent but glabrate with age. Leaf
USF!). (Fig. 22). blades simple, chartaceous to subcoria-
Herbaceous perennials; rhizomes 1ve- ceous, straight or slightly oblique, asym-
pent, often branching, 2.5-8 cm long; metrically elliptic to obovate or rhombic,

Fig. 22. Begonia buseyi. A. Habit. B. Staminate B. Staminate flower. C. Stamen. D. Pistillate flower.
E. Styles and stigmas. F. Capsule. (from Busey 386).
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3-8.5 (9.7) X L.1-28 (5.8) cm, basally
cuneate, apically attenuate-acuminate,
marginally with a broad prominent lobe
on one side of the midnerve, densely cili-
ate, obsoletely irregularly
denticulate-serrulate, glabrous above and
sparingly puberulent below in inter-
costal regions but on principal nerves
moderately to densely so, -5 (6)-pal-
matinerved. Petioles 2.5-7.5 (9.1) an X
0.5-1.5 mm, moderately to densely hirtel-
lous with spreading villi 0.3-2 mm long.
Stipules caducous, asymmetrically nar-
rowly ovate, 5-8 X 2.5-4 mm, often strong-
ly keeled, acute, marginally
entire, sparsely  pilose
throughout. Inflorescences exceeding the
leaves, asyms-
metrically cymose, few-flowered, 1.5-3 cm
diam. Peduncles 7.3-23 cm X 0.5-2 (3)
mm, sparingly glandular-hirtetlous.
Bracts caducous to subpersistent, the
lowermost ovate to oblong-elliptic, 2.7-
+.5 X 1.7-2.7 mm, keeled, apically round-
ed, marginally entire, sparingly puberu-
lent throughout or glabrous. Staminate
flowers: pedicels 8.7-6.5 (9) mm long,
sepals suborbicular to elliptic, 3-6 X 3-6
mm, glabrous; petals wanting: stamens
11-13  (19); filaments 0.2-0.5 mm, borne
on a raised torus; anthers narrowly ellip-
tic to oblong or obovate, 0.7-1 (1.5) X
(0.3) 0.5-0.7 mm. Pistillate flowers: pedi-
cels 4-5 mm long: bracteoles wanting;
sepals suborbicular to broadly obovate,
3-35 X 3-4 mm, glabrous; petals want-
ing; ovary 2-3 mm long, glabrous to spar-
sparsely

undulate,

apically
glabrous to

moderately to strongly

ingly glandular, occasionally
pubescent basally; styles 3, 1.5 mm long,
connate 2/3 their length; stigmas lunate.
Capsules with pedicels 10-12 mm long;:
trilocular, 3-4 mm long; locules external-
ly appearing transversely elliptic to
broadly cordate, 2.5-3 X 3.5 mm, wings
unequal, the largest straight to subfal-
cate and narrowly ovate to oblong, 9-10 X
5 mm, the second and third margini-
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form.

DISTRIBUTION AND HABITAT:
Known only from Panami Province in
Panama where it occurs in moist areas
along or near stream banks in areas E
of the Canal Zone at elevations around
350 m. (Fig. 21).

DISCUSSION: Begonia buseyt is the
only species in section Gircoudia with
straight, narrow palmately nerved leaves
that are basally cuneate and only slight-
Such leaves are
generally uncommon in Begonia, most

ly oblique apically.

species of which have oblique to trans-
verse, basally cordate leal blades. Along
with B. dressleri, which it resembles in
several important characters, B. buseyi is
one of the smallest Begonia species in
Central America. Its relationship to B.
dressleri is discussed under this taxon.
While B. buseyi and B. morii have simi-
lar petiolar induments, glabrous adaxial
leaf surfaces, lunate stigmas and similar
distributions  in the
former is readily distinguished by blade
characters, capsule shape and numerous
morphometric  differences which are
summarized in Table 11.

eastern  Panama,

DousTrul, AND EXCLUDED SPECIES

Begonia  acutiloba  Liebm., Vidensk.
Meddel. Dansk Naturhist. Foren.
Kjobenhavn 1852: 11, 1852. TYPE:
MEXICO: Oaxaca: S. Jago Amat-
lin, 7/42, Licbmann sn. (Lecto-
type: Gl isolectotypes: C!, B!).

Begonia acutiloba was included in sect.

Gircoudia by Candolle (186:). Smith and

Schubert  (1916a) identified a single

Guatemalan collection, Steyermark

19379, as B. acutiloba and used its pistil-

late flowers 1o characterize those of B.

acutiloba since both pistillate and capsu-

lar material lacking from the
original Liebmann collection. This
specimen differs from B. acutiloba in its
long creeping rhizome densely

were

and
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puberulous pedicels and sepals. While
appearing distinct from B. acutiloba, its
affinities remain unknown, but it is like-
ly an undescribed taxon in sect. IWeil-
bachia. Begonia acutiloba is best con-
sidered an endemic Mexican species
whose sectional alliances can not be de-
termined unequivocally until pistillate
material is available.

Begonia barsalouxii Standl. & L. Wms.,
Ceiba 1: 154. 1950. TYPE: HON-
DURAS: Dept. Olancho, trail be-
tween Catacamas and La Prensa,

N of Catacamas, 500-600 m.
Standley 18510 (Holotype: US!;
isotype: F, not seen).

Begonia  barsalouxii, which is only

known from the type collection, differs
from B. plebeja in a number of charac-
ters including its strongly fimbriately
keeled and reflexed stipules, diminutive
flowers with sepals 3.5-1 x 3-3.5 mm,
cbracteolate  pistillate  flowers  and
smaller capsules (6-7 mm long) with re-
duced dorsal wings (6-7 x 5.5-6 mm). In
these characters, B. barsalouxii resembles
B. manicata, with which it is apparently
(Standley 18516). Although
Standley and Williams reported that B.
erect habit,
could not be verified from an examina-
tion ol the type. In its rhizomatous
habit, basally thick, broadly triangular
stipules, unilateral inflorescences, serru-

sympatric

barsalouxii had an this

late and ciliate bracts and pubescence, it
resembles B. plebeja. Eighty-two percent
of the pollen from Standley 18510 was
non-staining and presumably non-viable
when stained with cotton blue and lacto-
phenol. When both its largely non-viable
pollen and its characters, which are inter-
wediate between B. plebeja and B. mani-
cata, are considered, it seems likely that
B. barsalouxii had a hybrid origin. Until
more collections are available to permit
a reevaluation of this taxon, it seems ad-
visable to treat B. barsalouxii as a doubt-
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ful species.

Begonia calderonii Standl., Field Mus.
Bot. 8: 27. 1930. TYPE: EL SAL-
VADOR: Cerro de Apaneca, 1928,
Calderon 2416 (Holotype: FI!).
Begonia falcata Smith and Schu-
bert.

Contrib. Gray Herb. 127: 28.
1939. TYPE: GUATEMALA:
Suchitepéquez: Volcin Atitlin,
south slope, 1696 m, Oct. 22,
1934, Skutch 1485 (Holotype:
GHY!).

Standley’s protologue and the Smith
and Schubert (1961) description of this
taxon do not mention locule number or
sectional alliance. However, when Smith
and Schubert (1939) described B. fal-
cata, a synonym of B. calderonii, they
gave its section as Magnusia subsection
Gircoudia (K1) Irmsch. My examination
ol B. calderonii has revealed that this
taxon has bilocular ovaries and a capsule
form characteristic of sect. IWeilbachia.
Begonia carpinifolia Liebm., Vidensk.

Meddel. Dansk Naturhist. Foren.

Kj¢benhavn 1852: 20. 1852. TYPE:

COSTA RICA: Candelaria, 6000

ft. Oersted s.n. (Holotype: C!; iso-
type: Cl).

Gireoudia carpinifolia  (Liebm.)
Kl1., Monatsber. Koénigl. Preuss.
Akad. Wiss. Berlin 1854: 125.
1854.

In his conspectus, Klotzsch  (1854)
transferred B. carpinifolia to Gireoudia.
Recognizing floral and vegetative simi-
larities between B. carpinfolia and the
recently described sect. Ruizopavonia,
Candolle (1864) included B. carpinifolia
in sect. Ruizopavonia. While similar to
both sect. Gireoudia and sect. Ruizopa-
vonia in its apetalous flowers, the woody
stems, pinnately nerved leaf blades and
divided stigmas of B. carpinifolia are in-
consistent with sect. Gireoudia and sup-
port its placement in sect. Ruizopavonia.
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Begonia confusa Smith and Schubert,
Contnib. Gray Herb. 161: 27. 1916.
TYPE: GUATEMALA: creeping
on rocks, Cerro Chiblac, between
Finca San Ralael and Ixcin, Sicerra
de los Cuchumatanes, 1200-2000 m,
July 22, 1942, Steyermark 19185
(Holotype: TF!; isotypes: F!, GH!
[2 sheets]).

Although included in sect. Gircoudia

(as Maguusia) by Smith and Schubert

(1916a), habit and perianth characters of

B. confuse more closely resemble sect.

IWeilbaclia. Without critical locule in-

formation, it is impossible to accurately

determine the sectional affinities of this

taxon. Begouia lindleyana Walp., Rep. 2:

209. 1843.

Begounia witifolia Lindl,, Bot. Reg. 28.
1842. TYPE: GUATEMALA: sent
to the Horticultural Society by
Hartweg (Holotype: CGE!), nom.
tlleg. Are. 64.

Gircoudia lindleyaua (Walp.) K1,

Monatsber.  Konigl.  Preuss.
Akad. Wiss. Berlin 1854: 125.
1854.

Gireoudia witifolia  (Lindl) K1,

Abh. Konigl. Akad. Wiss. Berlin
207. 1855.

Using material sent by Hartweg pur-
portedly from Guatemala, Lindley de-
scribed Begownia witifolia as being fruti-
cose and having ovate lcaves, but failed
to mention that the leaves were also pel-
tate. Although no mature pistillate [low-
ers or capsules are now present on the
CGE specimen, Lindley described the
ovary wings as being equal and semi-
arcular. Both Walpers (1813), when he
provided a substitute name lor B. witi-
folia, and Klotzsch (1855), when he in-
cluded a short description ol Gircoudia
vitifolia, vepeated Lindley's original de-
scription. It seems likely that Klotzsch, in
transferring B. wvitifolia to Gircoudia,
relied on Lindley's statement that the
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flowers were “‘dipetalons” and did not
examine the specimen presently ac CGE
because he did not menton its peltate
leaves. After examining the CGE speci-
men, and sall without benefit ol pistil-
late Candotle  (1861) athrmed
Klotzseh's evaluation ol this taxon by
imcluding B. lindleyana i sect. Gireou-
dia, noting however that its staminate
Howers occasionatly had a single, obovate-
oblanceolate petal and that its leaves
were peltate and cordate. Citing Lindley
he described the ovary as having equal
wings. While peltate leaves are not un-
common in Begouia, the peltate, pseudo-

llowers,

cordate leaves occurring on B. lindleyana
are very unusual. This character com-
bination has been observed in only one
other Middle American taxon, B. fouse-
cae, and a putative hybrid (Skatcli 1600,
GH) between B. sericoneura and B. con-
chifolia. "This character combination is
no more Irequent in South America.
Careful examination of the CGE speci-
men ol B. lindleyana vevealed mmmature
ebracteolate pistillate flowers having two
sepals, apparently no petals, ovaries with
cqual, “semicircular” wings and  lour
stigmas. Because of this last character,
the placement of B. lindleyana must be
reevaluated. In addition, pollen lvom B.
lindleyana was unusual in consisting ol
predominantly malformed and presum-
ably non-viable grains because 95197 1o
99.69, did not stain with cotton blue-
lactophenol. Unal further material ol
this taxon, which is still only known
from type collected in the 1830%, is avail-
able, B. lindleyana must be excluded
[rom sect. Gireoudia and it cannot with
certainty be placed in any other section.
Begonia ludicra A.DC., Ann. Sci. Nat.
IV. 11: 133. 1859. TYPLE: NEXI-
CO: Veracrnz: Cordillera, swamps
of Xalapa, 1000 ft, June 180,
Galeotti 189 (Lecotype: Gl iso-
lectotypes: BR!, K!, P!).



Weilbachia reptans Kl. & Oersted,
Abh. Konigl. Akad. Wiss. Ber-
lin. 1854: 240: 1855. TYPE:
MEXICO: Oaxaca: Tonaguia,

8/42, Licbwmann sn. (Lecto-
type: B!: iisolectotypes: C! [2
sheets]).

Begonia liebmannii A.DC., Prodr.
15(1): 345. Substitute name for

1. reptans Kl & Oersted.
When he described B. ludicra, Candolle

(1859) included it in sect. Gireoudia, al-
though he made no mention of critical
stigma or ovary characters. In the Prod-
Candolle (1864) recognized B.
licbmannii as a distinct species in sect.
WWeilbachia. This latter species with its
bilocular ovaries was subsequently sy-
nonymized with B. ludicra by Smith and
Schubert (1961), but in their description
of this taxon, they characterized the
ovaries as trilocular. While I concur with
their synonymy, 1 have observed only bi-
locular ovaries/capsules with two stig-
mas on specimens I examined and, there-
fore, conclude that B. [udicra belongs in
sect. Weilbachia.

Begonia phyllomaniaca Mart., ]J. Bot.
Kew Gard. NMisc. 4: 206. 1852,
TYPE: Hort. Bot. Monacensis?
(Holotype: not seen and perhaps
non-existent).

Knesebeckia phyllomaniaca (Mart.)
Kl., Monatsber. Konigl. Preuss.

romus,

Akad. Wiss. Berlin 1854: 122.
1854.
Candolle (1864) included B. phyllo-

maniaca in sect. Gireoudia because of its
often apetalous staminate flowers and
vestiture, noting, however, that the
species appeared intermediate between
B. manicata and B. incarnata Link, KI.
& Otto. He also suggested that B. phyllo-
maniaca might represent either a hybrid
or monstrosity. Supporting a hybrid
origin for this taxon are its anthers de-
void of pollen as mentioned in the proto-

22 Tulane Studies in Zoology and Botany
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logue,  morphologically intermediate
characters and anatomical characters

(Fellerer, 1892). Most recently, Irmscher
(1960) included B. phyllomaniaca within
sect. Anesebeckia as a hybrid between
B. manicata and B. incarnata.
Begonia pruinata (K1) A.DC., Prodr.
15(1): 338. 1864.
Gircoudia pruinata Kl., Monatsber.

Konigl. Preuss. Akad. Wiss.
Berlin. 1854: 125. 1854. nom.
nud. ‘
Gireoudia  pruinata  KIl.,  Abh.
Konigl.  Akad. Wiss. Berlin
1854: 207. 1855. TYPE:

CENTRAL AMERICA: Grown
from seed sent by Warscewicz
to Berlin and cultivated by
Mathieu (Holotype: B!).
Begonia pruinata is known from a
single specimen at Berlin consisting of
a leaf fragment and a portion of an in-
florescence, and a similar specimen at
Leningrad of unknown origin. Al
though Klotzsch (1855) included this
taxon in the group within sect. Gireoudia
with an erect habit, it is impossible to
determine if this taxon is sufirutescent
or rhizomatous from his description. This
species has unusual ovaries with equal or
somewhat subequal rounded ovary wings
and also differs from most other taxa in
the section by its glabrous mature petioles
and leaves. More material is necessary be-
fore this species can be satisfactorily de-
scribed and its affinities determined.

SPECIMENS EXAMINED: Without locality or
collector (LE).

Bertoloni, Commen-
tarii Academiae scientiarum insti-
tuti Bononiensis. Vol. 4. 437. 1840.
TYPE: GUATEMALA: Volcin
Agua (Holotype:  presumably
BOLO, not seen and perhaps non-
existent).

Begonia  setulosa



Gireoudia setulosa  (Bertol)) Kl
Abh.  Konigl.  Akad.  Wiss,

Berlin. 1854: 211. 1855.
Klotzch (1855) included B. setulosa in
Gireoudia Dbased Bertoloni’s
scription of this taxon which character-

upon de-
ized the species as being caulescent, bear-
ing both pistillate and staminate [owers
with two series of two “sepals” and pistil-
late llowers with two stigmas. In the
Prodromus, Candolle (1864) treated B.
setulosa as a doubtful species. Without
capsular or ovary characters which are
lacking in Bertoloni's protologue, or
critically examining Bertoloni material
which could not be located in the A.
Bertoloni collection at (A.
Pirola, pers. comm.; Duncan, 1983), it is
impossible to determine the affinities of
B. sctulosa. However, based upon the
previously mentioned floral characters, it
secems unlikely B. sctulosa belongs in sect.
Gireoudia.

Begonia stigmosa Lindl., Bot. Reg. 31: 32,

Bologna
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1815. TYPLE: GUATEMALA: with-
out further locality, Hartweg s.n.
(Holotype: CGEL!).

Gireoudia stigmosa (Lindl)) KI.,

Monatsbher. Konigl. Preuss.
Akad. Wiss. Berlin 1854: 125.
1851,

In 1946 and later (1958, 1961), Smith
and Schubert applied this binomial to
a species occurring in Central America
and northern South America which is
treated herein as B. wrophylla. Although
vegetatively similar, B. stigmosa is dis-
tinguished readily from B. urophylla by
its lunate stigmas and fewer stamens. The
importance of these characters in de-
limiting B. stigmosa was first recognized
by Irmscher (1959). With the exception
of the type the only collections of B.
stignmosa T have observed in the cowse
of this study are [rom Mexico north of
Chiapas, and, based on this material, B.
stigmosa should be considered an en-
demic Mexican taxon.

APPENDIX I

Species in sect. Gireoudia occurring in Mexico, Central America and South Ameri-
ca. Endemic taxa are indicated by an asterisk(*).

MEXICO
*B. bettinae Ziesenhenne
*B. barkeri Knowl. & Wescott
*B. bowerae Ziesenhenne
*B. carolineifolia Regel
*B. carricae Ziesenhenne
*B. chivatoa Ziesenhenne
*B. corozoensis Ziesenhenne
B. cvassicaulis
B. cristobalensis Ziesenhenne
*B. fusca
*B. glandulosa Hook.
B. heracleifolia
*B. hispidavillosa Ziesenhenne
*B. hubertii Ziesecnhenne
*B. hydrocotylifolia Hook.
*B. karwinskyana A.DC.

*B. kenworthyae Ziesenhenne
*B. knoopii Ziesenhenne
*B. kortsae Ziesenhenne
B. manicata
*B. mazae Ziesenhenne
*B. multistaminea Burt-Utley
B. nelumbiifolia
*B. philodendroides Ziesenhenne
B. pinetorion
B. plebeja
*B. pringlei S. Wats.
B. sartorit
B.sericoneura
*B. sousae Burt-Utley
*B.squarrosa Liebm.
B.stigmosa
B.strigillosa

(=]
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*B. tacana Ziesenhenne

B. thiemei

*B. xilitlensis Burt-Utley

BELIZE
B. heracleifolia
B. nelhumbiifolia
B. seviconenra

GUATEMALA
B. broussonetiifolia
B. crassicaulis
B. fusca
B. heracleifolia
*B. lowis-williamsii
B. manicata
B. nelumbiifolia
B. pinctorum
B. plebeja
B. sartorti
B. sericonewra
B. strigillosa
B. thiemei
B. urophylla

HONDURAS
B. cardiocarpa
*B. fonsccae
B. fusca
B. heracleifolia
B. mauicata
3. plebeja
B. sericoneura
B. thiemei

EL SALVADOR
B. heracleifolia
B. plebeja
B. strigillosa

NICARAGUA
B. broussonctiifolia
B. cardiocarpa
B. manicata

Tulane Studies in Zoology and Botany

B. multincrvia
B. plebeja

B. sericoncura

COSTA RICA
B. broussonetiifolia
B. cardiocarpa
B. conchifolia
B. corredorana
B.involucrata
B. multinervia
3. nelumbiifolia
B. quaternata
B. plebeja
B. sericoneura
B. strigillosa
B. urophylla

PANANA

*B. buseyi
B. conchifolia
B. corredorana

*B. croatll

*B. dressleri

*B. garagarana
B. heracleifolia
B. involucrata

*B. morii
B. multinervia
B. nelumbiifolia
B. plebeja
B. quaternata
B. sericoneura
B. strigillosa
B. urophylla

COLODMBIA
B. nelumbiifolia
B. sericoneura
B.urophylla

VENEZUELA
B.uwrophylla

Vol. 25
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APPENDIX I1
KEY TO CENTRAL AMERICAN SECTIONS OF BEGONIA

1. Capsules dehiscing through horns or

— sect. 1. Casparya

1. Capsules dehiscing basally along slits
on sides of the wings.

wings

2. Staminate flowers with 2 sepals,
petals generally wanting.
3. Ovaries two-locular; capsules

strongly nutant.

4. Pistillate flowers with
stigmas ... sect. 2. Liebmannia

1. Pistillate {flowers with two or
three stigmas ...................
................ sect. 8. IWeilbachia

3. Ovaries three-locular, or if 2-

locular, then capsules with 2

wings; capsules inclined but not

nutant.

5. Leaves pinnately nerved,
papillaceous throughout the
combined stigma-style area

sect. 4. Ruizopavonia

three

5. Leaves palmately nerved;
papillae restricted to bands
on the stigmas ........... .
................ sect. 5. Gireoudia

2. Staminate flowers with 2 sepals and
2 petals
G. Placentae bipartite.
7. Capsules bilocular, nutant ...
sect. 3. Weilbachia
7. Capsules trilocular, inclined

to ascendant.
8. Capsules with six wings....
sect. 6. Hexaptera

8. Capsules with three wings.
9. Leaves pinnately nerved
sect. 7. Podandra
9. Leaves palmately
nerved.
10. Filaments free ........
sect. 8. Begonia

10. Filaments monadel-
phous ...
sect. 9. Knesbeckia

6. Placentae entire.

11. Leaves pinnately nerved ...

sect. 10. Steineria
11. Leaves palmately nerved.

12, Pistillate  {lowers with
two perianth whorls

sect. 11. Urnifornia

12. Pistillate flowers with

one whorl of five tepals.

13. Stigmatic

papillae

restricted to a band

running the length

of the stigma

... sect. 12, Pritzelia

13. Stigmas papillaceous
throughout.

I4. Succulent annual

herbs

sect. 13.
Doratometra

14. Suffrutescent
herbs or shrubs

sect. 1.

Scheidweileria

ArprENmX HI
SYNoPrsis OF CENTRAL AMERICAN
BEGONIA SECTIONS

The following is a synopsis of the
sections which are known to occur in
Central America. While no attempt has
been made to evaluate the merits ol
these taxa, several sections are apparent-

ly of questionable merit and many are

in need of revisionary study.

1. Section Casparya (K1) Warb.—1
species, B. wrticac L.f., in Panama
and Costa Rica which ranges into
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South America where the section is
most abundant. Most of the 31
species occur in the Andean region.
The species are characterized by
their unusual capsular dehiscence
through the capsule horns or wings.
Staminate flowers have two sepals
and petals while pistillate flowers
have five to six tepals. Stamens are
free. Ovaries are three-locular with
bipartite placentae and have three
styles which are many times divided
and papillaceous throughout. The
species range from sufrutescent herbs
to succulent herbs.

. Sect. Licbmannia Ziesenhenne—per-

haps 1 sp. in Central America and
several in Mexico. This section, like
Weilbachia, was described to
accommodate taxa with two-locular
ovaries but with three styles instead
of two. Both staminate and pistillate
flowers have two sepals. In these and
other characters this section is simi-
lar to, if not indistinguishable from

sect.

sect. IWeilbachia.

. Sect. Weilbachia (K1. & Oerst.) A.DC.

in Central
assurgens

—perhaps 10-15 spp.
America including: B.
Irmsch., B. calderonii Standl.,, B.
Standl. and B. pustu-
This section con-
tains about 20 species and is restrict-
ed to Mexico and Central America.
Species are predominantly rhizoma-
tous. Staminate fowers have two
sepals, while petals are often want-
ing. Pistillate flowers have two sepals,
often one petal and a two-locular
ovary with two or three styles. Pla-
centae are bipartite.

carletonii

lata  Liebm.

4. Sect. Ruizopavonia A.DC.—about 7

spp. in Central America: B. alnifolia
A.DC., B. carpinifolia Liebm., B. con-
vallariodora C.DC., B. cooperi C.DC.,
B. estrellensis C.DC., B. lignescens
Morton, B. secmanniana A.DC. This

~J
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section of about 34 species is most
abundant in the Andes. The species
are characterized by their suffrutes-
cent or shrubby habit
dominately pinnately nerved leaves.
Both staminate and pistillate flowers
have two sepals. Pistillate flowers
have trilocular ovaries with bipartite
placentac. The three styles are deep-
ly divided and often secondarily di-
vided, and papillaceous throughout.

and pre-

. Sect. Gireoudia (KL) A.DC.—26 spp.

in Central America with another 23
endemic to Mexico. This is the best
represented section in Central Ameri-
ca. Species are primarily rhizomatous
herbs, although a few taxa are
suffrutescent herbs. Both staminate
and pistillate flowers have two sepals
and only occasionally have 1-2 petals.
Ovaries are trilocular with bipartite
placentae. Stigmas are bicornute to

lunate, with Jlunate stigmas pre-
dominating.

5. Sect. Hexaptera Ziesenhenne—only 1

sp. in Central America, B. oaxacana
A.DC. This taxon usually occurs in
high, very wet montane habitats.
Staminate flowers have two sepals
and two petals while pistillate flow-
ers have two sepals, one petal and a
three locular ovary with bipartite
placentac and bicornute stigmas. The
niost distinctive feature of this taxon
is its apparent tendency to have six-
winged capsules. It appears very
closely related to sect. Knesebeckia
and secct. Begonia.

. Sect. Podandra A.DC.—possibly 1 sp.

in Central America. These species
have pinnately nerved leaves and
staminate flowers with 2 sepals and
2 petals while the pistillate flowers

have five tepals. Filaments are
monadelphous. Ovaries are three-
locular with bipartite placentac

while stigmas are bicornuate.
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8. Sect. Begonia—several spp. in Central

10

America including:  B.  fischeri
Schrank and B. guaduensis H.B.K.
This section is one of the largest
in the Neotropics with about 75
species, and it also occurs in the Far
East. These species are
suffrutescent herbs
palmately nerved leaves. Staminate
flowers have 2 sepals and 2 petals
and the filaments are free. Pistillate
(lowers have five to six tepals and
three locular ovaries with bipartite

herbs or

with generally

placentae. Stigmas are bicornute.
Capsular wings are unequal.
Sect. Knesebeckia (K1) A.D.C.—

about 5 spp. in Central America: B.
biserrata  Lindl.,, B. cebadillensis
Houghton ex Smith and Schubert, B.
gracilis HB.K., B. ignea (Warsz. ex
KL) A.DC., B. peltata Link & Otto.
There are about 37 species in the
Neotropics, with a concentration in
Mexico, but the section is also poor-
ly represented in the Far East. Species
in this section appear similar to
those in sect. Begonia in plant habit
but staminate flowers
monadelphous filaments. With the
inclusion of sect. Rachia (Irmscher,
1960), species in this section have
pistillate llowers with four to five
tepals or two sepals and a petal.
Stigmas are bicornute to lunate.

Sect. (K1)  A.DC.—In
Central America this section is repre-
sented only by B. opuliflora Putz.
from Panama. Although included in
the Flora of Panama (Smith and
Schubert, 1958), no collections have
been seen from there. The remain-
ing five species are
Brazilian. Species in the section are
shrubby veined
leaves. Staminate flowers have two

have with

Steineria

primarily
with  pinnately

sepals and two petals and stamens
with free filaments: pistillate flowers

12.
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have five tepals, three-locular ovaries,

entire  placentac  and  bicornute
stigmas  that  are  papillaceous
throughout.

. Sect.  Uruiformia  7Ziesenhenne—1

species in Central America. Begonia
heydet, the only known species, is a
small, succulent, perennial herb that
is often deciduous during the dry
season. Staminate [lowers have two
sepals and two petals, while the
stamens may be monadelphous. Pistil-
late flowers have two sepals, a petal
and a unilocular ovary with entire
placentae and somewhat bicornute
stigmas. The most distinctive charac-
are the ap-
parently unilocular ovaries and un-
usual elongate, hollow wings on the
capsules.

Sect. Pritzelia (K1) A.DC.—1 species
in Central America: B. glabra Aubl.
This is one of the largest sections
with almost 100 species that ave pri-
marily South American. Staminate
flowers have two sepals and two petals
while pistillate flowers are character-
ized by five tepals, entire placentae,
three-locular ovaries, bicornute stig-

teristics of this taxon

mas that are papillaceous throughout
and unequal capsule wings.

Sect.  Doratometra  (KL) A.DC.—
About 4 spp. in Central America: B.
wallichiana  Lehmann, B. hirsuta
Aubl., B. semiovata Liebm. and B.
tonduzii C.DC. The section contains
about 12 species, all of which are most
abundant in lowland tropical en-
vironments. They have very succulent
stems and are predominantly an-
Staminate flowers consist ol
two sepals and sometimes two petals

nuals.

and free or monadelphous filaments.
Pistillate llowers are characterized by
four five tepals, three-locular
ovaries with entire placentae and bi-
cornute stigmas.

or
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14. Sect. Scheidweileria (K1) A.DC.—A
South American section of about
six species, of which only B. parvi-
flora Poepp. and Endl. extends into
southern Central America. The
species are shrubby with palmately
lobed leaves and small flowers.
Staminate flowers have two sepals,
two petals and free filaments. Pistil-
late flowers have five tepals, three-
locular entire  pla-
centae and bicornute stigmas that
are papillaceous throughout.

ovaries with
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RESUMEN

Begonia Gireoudia es la
grande de 14 secciones de Begonia que
ocurren en America Central. Este es un
grupo relacionado fenéticamente que se
puede diferenciar de otras secciones por
la morlologia floral agregado al hdbito
de plantas. De las 26 especies reconocidas
aqui de America Central, 16 de ellas son
endemicas a la vegion, mas bien en Costa
Rica y Panamid donde se encuentran
desde al nivel del mar hasta a mas de
2,000 m de altura. La necesidad de hacer
un estudio sistemadtico intenso se noto

sect. mas

cuando se trato de identificar especies de
la parte sur de América Central con los
tratamientos floristicos posibles.

Durante la tltima parte de 3 afos resi-
diendo en Costa Rica, con subsecuentes
viajes a Costa Rica y Panami, y trabajo
hecho recientemente en N¢éxico, especics
con sect. Gireoudia se recogicron in-
tensamente y se hicieron observaciones
del campo. Todo ¢sto mas informacion
combinadas con mas de 3,000 ¢jemplares
del herbario, ha permitido una revalua-
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cion de especies dentro la sect. Gireoudia.
Cinco species nuevas fueron descubiertas
entre las 26 especies en sect. Gircoudia
que se encuentran en America Central;
cuatro lueron panamenas y una guate-
malteca. Como resultado de estos estudios,
taxas recogidas mas sequido, B. serico-
newra, ¥y B, wrophylla se han vuelto a
interpretar, mientras tanto, otras dos es-
pecies B. broussonctiifolia y B. cardio-
carpa que en {loras recientes se habian en-
contrado en sinonomia, aliora se recono-
cen que son distintas. Con este nuevo
modo de tratar estas especies, se discuten
los importantes caracteres niorfoldgicos

par distinguir las especies en  sect.
Gircoudia junto con los mayores carac-
teres llorales y vegetativos. Una clave

detallada para las secciones de especies
de America Central estian incluidas.
Cada especie lleva una descripcion com-
pleta de los detalles morfoldgicos junto

con una discusi¢n de la afinidad con
otra taxa en la seccion de America
Central. Se prepararon tablas para

comparar fenéticamente la taxa similar
y distribucion de mapas se han incluido
para todas las especies. Las especies re-
cientemente descritas han sido ilustradas
con dibujos de lineas. Las especies fueron
divididas en 13 grupos de especies basado
en la similaridad morfoldgica entre la
taxa.
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