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Abstract

>8<&w,womlm=oﬁ Pedro (Smithsonian Institution, Dept. of Botany, National Museum of
Zw—:._.w_ History, NHB-166, Washington, D.C. 20560, U.S.A.). Systematics of Serjania
(Sapindaceae), _um,: 1: A revision of Serjania sect. Platycoccus. Mem. New York Bot. Gard. 67:
1 n.wm. 1993.—Serjania sect. Platycoccus is characterized by its membranous samaroid Bano.ﬂvm.
with hmﬂ r.vo.:_om. >m previously delimited by Radlkofer, S. sect. Platycoccus contained 24 species.
In this revision, five of the species recognized by Radlkofer are reduced 1o synonymy, and ten are
ﬁ»:m?:.nn_.go other sections. Serjania sect. Platycoccus as herein recognized ooE&:m, 13 species.
three of which have been recently described and one that has been transferred from another mooaoP,

,E:.w E@.wm.o:oio classification of Serjania as proposed by Radlkofer in 1874 is modified, and
only five of ?.m twelve sections are recognized in this work. The creation of a new section (S mdﬂni.n
manr Confertiflora) is proposed in order to accommodate a group of species previously included
in S. sect. Platycoccus, but distinctive from species of other sections of Serjania.

Resumen

.mwﬁ,.né.n seccion Platycoccus se caracleriza por tener mericarpos samaroideos con léculos
seminiferos Bm.BdeomOM y achatados. Serjania seccion Platycoccus, como fuera delimitada por
w.mm_w.on,.nn contiene 24 especies. En la presente revision, 5 de estas especies han sido reducidas a
mEQ.V._wEm y otras 10 han sido transferidas a otras secciones de Serjania. Como resultado de esta
revisién, S. seccién Platycoccus contiene solamente 13 especies, 3 de las cuvales han sido
recientemente descritas y una proveniente de otra seccion de Serjania.

f., m_mmn._omomo: infragenérica de Serjania propuesta por Radlkofer en 1874 ha sido también
modif; .owﬁ_P. En el presente trabajo, el género Serjania ha sido dividido en seis secciones, donde
mo_»mz.n:_o cinco delas doce secciones de Radlkofer son reconocidas. Unanueva seccion A.mnd.nim
seccidn Confertiflora) ha sido creada para agrupar algunas especies previamente incluidas en S
seccion Platycoccus, pero claramente distintas del resto de las especies de Serjania. )

Introduction

Serjania Miller is a large genus of approximately
226 species of more or less woody vines, native to
tropical and subtropical areas of the New World. Its
essentially climbing habit, the presence of stipules,
peduncles modified as tendrils, and nectary disk
modified into four protruding glands, places
Serjania, with five other genera, into the tribe
Paullinieae Kunth.

A comprehensive revision of the genus was done
by Radlkofer in 1875, which he expanded in his
treatments of Sapindaceae for Martius® Flora
Brasiliensis (1892-1900) and Engler's Das
Pflanzenreich (1931-1934). The latter was the cul-
mination of nearly a half century of work in the
Sapindaceae. A total of 200 species were recog-
nized in this posthumous work, 147 of which were
described by him, and nine transferred from closely
related genera. In his monograph of Serjania
(1875), he divided the genus into 12 sections based

chiefly on fruit morphology. His system is rather
difficult to use because there are no qualitative
characters defining some of his sections, which
results in some intergradation. The sectional place-

ment of many species of Serjania is open to ques-
tion, principally because many of them are known
only from one or few collections bearing inadequate
fruiting material.

Identification of Serjania species is particularly
difficult because many of them are vegetatively
very similar, not only to other Serjania but also to
species in other genera of the Paullinieae. The presence
of fruits is essential to establish the identity of the
genera, especially for those taxonomists not familiar
with the group.

Serjania sect. Platycoccus, as previously delim-
ited by Radlkofer, contained 24 species, of these,
five are here reduced to synonymy, and ten are
transferred to other sections. Serjania sect.
Platycoccus as herein recognized thus contains 13
species, three of which have been recently described
and one which has been transferred from another
section. A new section is created here to accommo-
date a group of species previously included in S.
sect. Platycoccus, but which are distinct from spe-
cies of other sections of Serjania, including
Platycoccus.

The systematics of Serjania is still in a rather
chaotic stage, and a complete revision of the genus
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is needed. There is also need for more field work,
which should increase knowledge of the poorly
known species, as well as the biology of this inter-
esting group of lianas.

Taxonomic History

The first published description of Serjania was
provided by Plumierin 1703. It consisted of a Latin
diagnosis and a dedication to Rev. Father Philippe
Sergeant, a physician and French botanist. The
genus is considered to be validly published in
Miller's Gardeners Dictionary (1754), because this
is the first published description after the nomencla-
tural starting point (Linnaeus, 1753), however,
Miller did notinclude any specific names. Although
the name Serjania was originally published with
this orthography by Plumier and Miller, some vari-
ations of its spelling have been recorded. Burmann
(1757), Willdenow (1799}, Sprengel (1825), Schott
(1825) and Schlechtendal and Chamisso (1830)
published various species under the name Seriana.
Schumacher (1794) and Kunth (1821) used the
name Seriania. Another variation is recorded from
Martius (1837) as Serjana.

Serjania was not consistently distinguished from
Paullinia by early workers. Neither Linnaeus
(1753), Jussieu (1789) nor Jacquin (1797) recog-
nized Serjania as different from the closely related
Paullinia.

In 1794, Schumacher emended Paullinia L., dis-
tinguishing it from Serjania, and published S.
divaricata, S. lucida, S. lupulina, S. racemosa, S.
sinuata, and S. spectabilis as the first binomials for
the genus. This fact led many workers to consider
Schumacker as the author for the genus. Serjania
sinuata, collected from the island of Hispaniola,
was the species illustrated by Plumier as Serjania
scandens triphylla & racemosa (Burmann, 1757).
Therefore, this species represents the original con-
cept of the genus, and it has been designated as the
type by Croat (1976).

In 1799, Willdenow transferred some species of
Paullinia into Serjania, in this way contributing to
a better understanding of the generic delimitation of
these two taxa. He also published two more species
in Serjania.

The first infrageneric classification for Serjania
was provided by De Candolle in 1824. He treated
all the species of Serjania known at that time and
published three new names. The 21 species treated
by him were placed into four categories according

to foliar characters, namely, ternate, biternate,
triternate, or imparipinnate leaves (Table D).

During the next 50 years, 61 new names were
added to Serjania by many different authors, with-
out placing them into a classification system. After
De Candolle (1824), no otherinfrageneric treatment
for Serjania was proposed until 1874, when Radlko-
fer published his Conspectus Sectionum
Specierumque Generis Serjaniae, which appeared
prior to his Monographie der Sapindaceen-Gartung
Serjania (1875). In this summary, he divided the
genus into 12 sections, based mostly on fruit char-
acters. Therein, 145 species of Serjania were
treated, including the 89 new species to be pub-
lished a few months later (1875), and six species
were transferred from closely related genera. In
1878, he published S. californica and S
decemstriata. A few years later, Radlkofer (1886)
published a supplement to his monograph, in which
he described seven new species. Radlkofer de-
scribed an additional 43 species in a series of papers
(1891, 1892-1900, 1893, 1895a-d, 1898, 1899,
1901, 1903a,b, 1905, 1909, 1910, 1913a,b, 1914a,b,
1916, 1921). A total of 147 species were described
by him, most of which were placed in the sections
he had established in 1874, while a few remained in
uncertain positions.

From Radlkofer’s 1921 paper to the present, 56
new names have been proposed. A total of 296
names have been validly published under Serjania;
of these I tentatively accept 226 as biological enti-
ties. The authors and number of species described
by them in Serjania are provided in Table IL

A total of 63 infraspecific names have been pub-
lished for Serjania without consistency in applica-
tion of the infraspecific categories. These names
were designated as forms, varieties, subforms, or
subvarieties without an explanation for selecting a
particular category. Of these, 49 were published by
Radlkofer and the remaining by different authors.

The genus Serjania was placed by Kunth (1821),
in the “section” Paullinaceae within the Sapin-
daceae. This group was defined by the presence of
climbing habit, tendrils, and nectary disks modified
into four protruding glands. It included the genera
Cardiospermum, Urvillea, Serjania, and Paullinia.

A few years later, De Candolle (1824) designated
the group as a tribe, with the termination -ieae. In
this work, he recognized the same genera as Kunth
and provided descriptions of all the species known
in these genera at that time. It is interesting to note
that other early workers did not recognize the valid-
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Tablel

Treatment of Serjania by A.P. de Candolle

Foliis tematis

S. sinuata Schum.

S. mollis Kunth

S. acapulcensis Kunth
S. emarginata Kunth

Foliis biteratis

S. divaricata Schum.
S. mexicana (L.) Willd.
S. paucidentata DC.

S. oxyphylla Kunth

S. ossana DC.

S. pubescens Kunth

S. lucida Schum.

S. spectabilis Schum.

S. caracasana (Jacq.) Willd.
S. angustifolia Willd.

S. glabrata Kunth

S. racemosa Schum.

S. lupulina Schum.

S. paniculata Kunth

Foliis (tri)ternatis

S. triternata Willd,

Foliis imparipinnatis
S. parvifolia Kunth S. heterophylla DC.
Table I1
Number of names of Serjania proposed by different authors.

Radlkofer, L. 147

Cambessdes, J. 15 Motine, CEP. >
Nciravm.m.. _W mo.r_oor.gaw_ & Chamisso 2
Schlechtendal, D.F.L. 8 Conaees NG :
moﬁ::—mnwn_., C.F. 6 wannnwom)m. i
Triana & Planchon 6 Gardner, G. i
MHM&.W.M%N.. P. 6 Johnston, LM :

oat, T.B. 5 3 .

Griscbach, AHR. 5 onsin AL, 1
woawwn—.. m. V. 5 Macfadyen, J. 1
wM”.: erMd O> M Rusby, H.H. 1
Ferrucei, M.S. 4 W |
P_.vvoE. H. 4 mom:.w.sz .w. !
Willdenow, C.L. 4 Smith, JE. .
_w—wo AWM—MM:W AP. w Splitgerber, F.L. 1
Poeppig & Endlicher 3 %MMM%@%.-& Williams _
Sprengel, K. 3 Urban, 1. _
Standley & Steyermark 3 Vellozo, 1M i
Turczaninow, N.S. 3 <<wﬁ0=.. m. ) |
Cuatrecasas, J. 2 Wright, << ”

ity of the Paullinieae in the Sapindaceae. Spach
(1834), Meisner (1837), and Lindley (1846) placed
the genera Paullinia, Cardiospermum, Urvillea,
and Serjania, along with other genera, into the tribe
Sapindeae. Bentham and Hooker (1862) included
them in the subfamily (subordo) Sapindoideae
along with many other genera.

In 1888, Radlkofer adopted the Kunth and De

Candolle concept of Paullinieae in his classification
scheme for the Sapindaceae. In this treatment, he
divided the family into 14 tribes. One of these (the
ﬁvo Paullinieae), he further divided into two sub-
tribes (the Eupaullininae and Thinouinae), placing
the genus Thinouia Triana & Planch. into the latter
subtribe. Although the inclusion of Thinouia in the
Paullinieae (sensu Kunth) expanded its limits, the
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tribe was not emended until 1931, when Radlkofer
characterized the two subtribes. According to
Radlkofer, the Eupaullinieae includes the genera
with zygomorphic flowers with a unilateral nectary
disk modified into four prominent glands (Serjania,
Paullinia, Cardiospermum, Urvillea, and
Lophostigma, the latter added by Radlkofer in
1897). The monotypic Thinouicae possesses actino-
morphic flowers with an annular nectary disk.

In 1978. Hunziker created the genus
Houssayanthus and placed itin the Paullinieae, bring-
ing to seven the total number of genera in the tribe.

Morphology and Anatomy
HaBIT

Species of Serjania are mostly perennial, woody
climbers with tendrils. However, in the absence of
support, they may become arching shrubs or trailing
vines. There are a few species with a shrubby habit
(e.g., S. erecta Radlk. and S. trichomisca Radlk.).
The most weedy species are usually small and es-
sentially herbaceous. A number of species branch
from the base, producing many principal stems,
while others present a single main stem with lateral
branches throughout their extension.

There are no published reports on the architecture
of Serjania. 1 have cultivated two species (S.
cuspidata Camb. and S. caracasana (Jacq.)
willd.) and found them to have monopodial
growth with the first9-10 leaves developing pro-
leptically. The first developed leaves in both spe-
cies are opposite and ternately compound, while
subsequent leaves are alternate and trifoliolate in
5. cuspidata or 5-foliolate pinnate in S. caracas-
ana. Internodes became progressively longer, and
a short axillary branch carrying two tendrils is
produced sylleptically with the main axis after the
10th leaf in S. cuspidata. 1 have observed a similar
pattern in other members of the Paullinieae, such as
Paullinia pinnata L. (see also Cremers, 1974) and
Cardiospermum halicacabum L. Both have monopo-
dial growth, with first leaves opposite and simple in P.
pinnata and opposite and temately compound in C.
halicacabum. Subsequent leaves are alternate and the
stem has long intemnodes. In C. halicacabum, five
consecutive leaves are produced on an orthotropic
stem which lacks tendrils. At this stage of develop-
ment, the stem s still erect butsomewhat arched. After
the sixth leaf is produced, tendrils start developing
precociously and sylleptically. Supernumerary buds

are present in the leaf axils. These will later develop
into lateral branches, which usually terminate in an
inflorescence.

STEMS

Although most species of Serjania are shorter
than 10 m, some species may have stems that reach
30 m in length and ca. 6 cm in diam. In many
species, a watery or milky exudate (resin) is pro-
duced when the stem is cut. Adventitious roots are
produced at the internodes of some species with
creeping stems (S. polyphylla (L.) Radlk. and S.
reticulata Camb.), or on plants growing in areas
subject to flooding (S. inscripta Radlk.). The general
appearance of the stem may vary from smooth or
rough to densely lenticellate and from terete to angled
and furrowed. Some species, such as S. mexicana (L..)
willd., S. rubicaulis Radlk, S. aculeata Radlk., S.
hamuligeraRadlk.,and S. hatschbachii Ferrucci, pos-
sess aculeate projections.

Cross sections of young stems show an epidermis
with wavy anticlinal walls (Figs. 1c; 13f). The cor-
tex consists of a parenchymatous zone approxi-
mately ten cells wide in cross section. Parenchyma
containing druses or prismatic crystals were com-
mon in all examined species. Tannin idioblasts
(Figs. 1d, 2a) and secretory canals (Figs. 1d,2a,2b)
are very commion in the cortex. These canals seem
to originate schizogenously and are surrounded by
epithelial cells. Their contents appear cloudy in
sectioned material (Fig. 2a). Exudates from freshly
cut stems are frequently mitky; however, they usu-
ally dry crystal clear withan amber color. This fact,
along with the structure (a canal surrounded by
epithelial cells) of the secretive tissue, suggests that
they are resin canals. A sclerenchyma ring, usually
seven to ten cells wide, encloses the steles. This
layer occuts in the inner Zone of the cortex and, in
many species, consists of pure fibers (Figs. la, 2b,
3c). The steles are ectophloic siphonosteles. The
outer layers of cells of the pith consist of collen-
chyma in many species (Fig. 30). Species in
Serjania sect. Platycoccus possess all these charac-
ters.

‘WoOD ANATOMY

The wood anatomy of the Paullinieae, particu-
larly of Serjania, has attracted the attention of many
workers because of the anomalies present in many
of its species. Gaudichaud (1841) was the first to
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| Fig. 1. Anatomical features of Serjani ; L
X rjania. a. Cross section of Serjania unidentata st i i i
disrupted by secondary growth (1), differentiation of fibers at outer layer of EM MM:W&M rﬂiﬁw ring of cortical fibers Fig.2. Stemand leaf features of Serjania. a. Cross section of the stem cortex of . polyphylla in early stage of development.
(Acevedo-Rdgz. et al. 1570). b. Tangential section of S. polyphylla stem mroémvic_mmnmannﬁ Mn..w_chmw mMa:M i Tannin idioblasts (d) and secretory canals (SC) with epithelial cells (white arrow) are common (Acevedo-Ragz. 719). b. Cross
tannins Qnm&&?%&wﬂ, NN 9). ¢ Cross section of S. dumicola stem showing insertion of nrnzw n at Y ~n containing section of the stem cortex of S. polyphylia in later stage of development, showing inner zone of cortex with a ring of fibers
epidermal cells with anticlinal wavy walls (Acevedo-Rdgz. & Vargas 1759). d. Cross secti mw outer cortex and, (FR), secretory canal (SC), and less tannins in cortex (Acevedo-Rdgz. 719). c. Glandular tooth of cleared leaflet of 5. unidentata
polyphylla showing high concentration of tannin idioblasts in cortex, secretory canals AQO Mh_%awhnqumﬂmwwnoﬂrwﬂﬂoﬂ_ mm {Acevedo-Rdgz. et al. 1570). . Cleared leaflet of S. laruoneana showing different orders of venation (2°, 3° & 4°), areoles.
‘ . yel and free veinlets (Acevedo-Rdgz. & Badini 1518).

differentiated into fibers (Acevedo-Rdgz. 719).

Pfeiffer (1926) presented a key for the species of

and specific delimitation. In 1884, Haberlandt dis-
Serjania based on wood anatomy. He also classified

describe i .

Sexsams NFQ%WNH MMO—.M_MW@ ””..Eco Mu the wmmzm of ontogenetic development of the anomalous struc- ussed some of the anomalies p tin Serjaniai
- In this type, is made up of fiveto  tures. Radlkofer (1874, 1876, 188 investi- ¢ © alics present in Serjaria it

seven radially disposed steles and there isnocentral  gated these a =A 1 ", h 6, 1931) Investi relation to their adaptive significance to the climb- the anomalies presentin the stems of the Paullinicae

stele. Niigeli (1868) studied the anatomy of various  systematic val on“s tes wit . res ard to :_.n:, ing habit. Schenck (1893) in his classical work on  underseven different types six of them occurring in

species of Serjania and Paullinia with respect to the ovm._ﬁ v M<w o E_~ used them in the construction the biology and w:wS:&.& lianas, discussed the  Serjania. Meijer (1932) mm:&aa the stem and leaf

ysandassupplementary characters insectional different wood anomalies present w.a Sapindaceae. anatomy of S curassavica (L.) Radlk. Solereder

RRRSRRRLOSES
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Fig. 3. Wood anatomy of Serjania leptocarpa (Breteler 3495). a. Radial section showing perpendicular endings in wide
vessel n_n...aw:r o,“n_,_wnﬁw:m ending in narrow vessel elements, and alternate pitting. b. Tangential section showing uniseriate
rays nou.u._:.:..w prismatic crystals. c. Cross section showing cortical fibers (1), vessel dimorphism (white arrows), colienchyma
at outer region of medulla (black arrow), and solitary and aggregated vessels. d. Detail showing vessel &Bogm.mmnr

(1908) and Metcalfe and Chalk (1957, 1983)
presented general peculiarities of the wood
anatomy of Serjania. Johnson and Truscott
(1956) studied the path of the bundles in S.

mexicanaand in S. subdentata Juss. Cutter
(1971), in her discussion of anomalous second-
ary growth, mentioned some of the peculiari-
ties occurring in Serjania.
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Macroscopic Characteristics

In cross section, the stems of different species of
Serjania present one to many steles separated by
ground tissue. This is a feature casily observed
without the aid of a microscope or even a hand lens.
For this reason, the anomalous patterns shown by
the species of Serjania are considered macroscopic
characters. They have been classified by Radlkofer
(1875, 1876, 1886, 1931) under the terms simple,
compound, divided, corded, and cleft xylem masses.
This character is very important in the description
of species because of its diagnostic value.

A simple stele (undivided and cylindric xylem) is
the normal condition present in many families of
dicotyledons as well as in most Sapindaceae. This
condition is present in 96 species of Serjania (ca.
42% of the species), in 90% of Paullinia, and in all
species of Cardiospermum and Urvillea. The stems
may be terete (Fig. 4d) or lobed (Fig. 4¢) due to the
unequal production of secondary xylem. Another
type of anomaly present insome species of Serjania
and Thinouia with a single stele is the production of
vascular bundles within the cortex or bark. This is
the corded type of Radlkofer (Fig. 4f). These vas-
cular bundles are produced after a few years of
normal growth and are stated (Radlkofer, 1876;
Solereder, 1908; Metcalfe & Chalk, 1957, 1983) to
be connected to each other, but not with the central
stele. Another anomaly found in some species of
Serjania with a single stele is what Pfeiffer (1926)
termed a parted xylem mass (Figs. 5a, 5f). The
xylem becomes fractured into various complexes or
islands which are the consequence of the delayed
development of parenchymatous tissue within the
xylem (Pfeiffer, 1926). The cleft xylem, described
by Gaudichaud (1841) and Radlkofer (1876) for
Urvillea ulmacea HBX. and Serjania piscatoria
Radlk., is also produced within the secondary body.
A transverse section of the mature stem shows the
xylem radially fractured in three parts. This anom-
aly results from the unequal production of xylem in
three areas of the stem. The stem at first becomes
lobed, but later breaks through the areas where less
xylem is produced. Carlquist (1988) considered this
anomaly as equivalent to the divided xylem mass,
however they differ ontogenetically, and therefore
are different and not equivalent phylogenetically.

The condition in which numerous steles are pres-
ent is known as the multistelar stem (compound
xylem of Radlkofer). In this type of anomaly, a
central stele is surrounded by three, five or more

steles (peripheral steles) that are separated by
ground tissue. Nigeli (1868) studied the ontoge-
netic development of this anomaly in Serjania
cuspidata (= Urvillea ferruginea Lindl), S. car-
acasana (Jacq.) Willd., and Paullinia alata G. Don.
Most recently, Obaton (1960) and Van der Walt et
al. (1973) studied the ontogeny of this anomaly in
Paullinia pinnata and concluded, as did Nigeli, that
it originates within the primary body of the plant. In
S. cuspidata and P. pinnata, three of the primary
vascular bundles (occupying three different angles
of the stem) differentiate into three peripheral steles.
These are independent from the central bundles,
which will give rise to a central stele by the activity
of an interfascicular cambium. The peripheralsteles
are produced by anomalous differentiation of the
intrafascicular cambium in these peripheral bun-
dles. Each stele continues to grow in a normal way,
producing xylem toward the inside and phloem
toward the outside. The peripheral steles are usually
three (Figs. 4a, 4c) ot five (Fig. 4b) and are arranged
in a triangular or, less frequently, in a pentagonal
way. The presence of threc peripheral steles occurs
in 79 species of Serjania (34% of the species), in a
few species of the closely related Paullinia (ca. 10%
of the species), and in all three species of
Houssayanthus. The presence of five peripheral
steles occurs in 21 species of Serjania (ca. 9% of the
species). Of these, 14 species show a variable num-
ber of peripherals, ranging from three to five. This
character occurs only in 2-3% of the species of
Paullinia. The presence of eight to ten peripheral
steles, arranged in a circle around the central stele
is unique to Serjania (Fig. 5d), occurring in 25
species (ca. 10% of the species). A few species with
this type of anomaly are more variable, having four
to ten peripheral steles (Fig. 5¢). The shape of the
peripheral steles varies from species to species.
They are usually terete, but they may be also cune-
iform, or compressed radially or peripherally (Figs.
4a-c, 5b-d).

This type of anomalous growth (peripheral steles
around a central stele) was regarded as unique (with
the doubtful exception of its occurrence in the
Fabaceae) to the Paullinieae, by Metcalfe and Chalk
(1957). In 1983, Metcalfe and Chalk, quoting
Leandri (1931), also considered this anomaly to
occur in the rhizomes of Gnidia (Tl hymelaeaceae).
However this is a different kind of anomaly, con-
sisting of concentric additions of xylem and
phloem.

Six species of Serjania present a stele radially
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Fig. 4. Cross sections of stems of Serjania showing multis
a. With three peripheral steles, Serjania nutans Radlk. (Ace
glabrata Kunth (Baker 6284). c. With three peripheral steles,

telar stems (a-c), simple (d-¢), and corded (f) vascularization.
vedo-Rdgz. & Vargas 1744). b. With five peripheral steles, S.
S. paucidentata DC. (Wendz 4093). d. Simple terete stele, S.

ampelopsis (Acevedo-Rdgz. & Vargas 1781). e. Simple, lobed stele, S. mexicana (L.) Willd. (Acevedo-Rdgz. 509). f. Corded,
vascular cylinder, S. meridionalis Camb. (Acevedo-Rdgz. etal. 1 467).

divided into four or five parts by parenchymatous
tissue (divided xylem of Radlkofer). In this type, each
part possesses a central medulla (Fig. 5¢). This feature
is unique to Serjania, but is present only in the “S.
paradoxa complex™ of S. sect. Eurycoccus.

The presence of one vs. many steles, as well as
the number of steles and their shape, are good
taxonomic characters. It has been argued by
Radlkofer (1869, 1883) thatin order to obtain com-
parable results a cross section should be made at the
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Fig.5. Cross sections of stems of Serjania showing parted (a, f), multistelar (b-d), and divided (¢) vascularization. a. Parted
stele, Serjania laxiflora Radlk. (Acevedo-Rdgz. et al. 1484). b. Multistelar stem with five flattened peripheral steles, S.
perulacea RadIk. (Acevedo-Rdgz. et al. 1482). e Multistelar stem with seven peripheral steles, S. unidentata (Acevedo-Rdgz.
et al. 1570). d. Multistelar stem with eight peripheral steles, 5. fluminensis Acevedo-Rdgz. (Acevedo-Rdgz. & Farney 1424).
e. Divided stele, S. paradoxa Radlk. (Acevedo-Rdgz. et al. 1502). f. Parted vascular cylinder, S. grandifolia Sagot (Acevedo-

Rdgz. & Daly 1619).

middle of the internode. This is due to the fact that
the peripheral steles are interconnected with the
central stele in a very complex way at the nodes
(Johnson & Truscott, 1956). A certain degree of
variation is recorded in species having four or five

peripheral steles. In the former, all species vary, and
produce also three peripheral steles. In the latter,
two-thirds of the species also have three peripheral
steles. Two of the most variable species with respect
to this character are S. caracasana (Figs. 6a, 6b),
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Fig. 6. Cross sections of stems of Serjania showing intraspecific variation of anomalous growth pattem. a-b. Serjania
caracasana (Jacq.) Willd. (Pereira et al. 4092). c-¢. S. polyphylia (L.) Radlk. (Zanoni et al. 19739)

and S. polyphylla (Figs. 6¢c-¢) both having from four
to ten peripheral steles.

The presence of wide vessels and rays as well as
a hollow medulla are some of the features which can
easily be seen without the aid of 2 microscope.

The species of Serjania sect. Platycoccus have
stems with either a simple stele or with a central
plus a few to many peripheral steles. They also

have wide vessels which are easily observed with
the naked eye.

Anomalous growth has been considered an adap-
tation to the climbing habit because it increases the
mechanical flexibility of stems (Haberlandt, 1884;
Schenck, 1893). In the Paullinieae, the anomalous
stems have wide areas of parenchymatous tissue
between the steles, conferring flexibility to the
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Table IIY

Wood characteristics of selected species of Serjania.

Species Pore diam. Vessel length Perfor. Inter-vas pitt. Rays
communis 0.7-11.7 pm 6.5-37.7 pm simple altemate ?
dumicola 0.7-16.5 pm 8.5-71.5 ym simple altemnate uni/multi
polyphylla 1.0-28.6 pm 7.8-35.7 pm simple altemate uni/multi

stems, which in turn prevents their breakage when
they are twisted or bent. The rope-like construction
of stems in some species of Paullinieae may confer
strength for withstanding the tensile forces resulting
from the continuous movement of their supports
(branches and trunks of trees). The presence of
phloem between vascular cylinders in the anomalous
Paullinieae may constitute a reservoir tissue from
which regeneration can take place when the stems
(often subject to damage from friction with supporting
trees) are injured (Dobbins & Fisher, 1986).

Microscopic Characteristics

The wood in Serjania is diffuse-porous, and the
vessels occur in two modes, wide or narrow, without
intermediates (Figs. 3¢, 3d, Table ITD). This feature has
been referred to by Carlquist (1985a) as vessel dimor-
phism. The wide vessels allow a much higher con-
ductivity rate and the narrow ones carry out
mechanical as well as conductivity functions. In
cross section, the vessels are rounded, elliptic or
slightly angular in outline, and occur solitary or in
groups (Figs. 3c, 3d). The perforation plates are
simple. The large elements have perpendicular ends
and the small elements have oblique overlapping
endwalls (Fig. 3a). Intervessel pitting is alternate in
all species examined (Fig. 3a). Vasicentric tracheids
may be widely distributed in the genus. Cariquist
(1985b) has reported them for S. glabrata Kunth, and
1 have observed them in S. dumicola Radlk. The ray
parenchyma is heterogeneous, uniseriate (Fig. 3b), or
multiseriate (to four cells wide, Fig. 1b), and contains
prismatic crystals (Fig. 3b) or accumulates tannins
(Fig. 1b). All these features are found in species of
Serjania sect. Platycoccus.

Serjania has many features in common with
climbing plants in other families. One of them is the
presence of narrow stems with much higher water
conductivity than stems in shrubs with equivalent
diameters (Putts, 1984). The stems, which rely on
external support, are specialized for water con-
duction at the expense of mechanical elements.

The high conductivity in liana stems is the result of
the unusually wide vessels present in their stems,
but this makes them susceptible to air embolism.
Carlquist (1985a, 1985b) has suggested that the
occurrence of libriform vessels and tracheids asso-
ciated with large vessels constitutes a subsidiary
conducting system which operates in case of failure
in conduction caused by embolism.

BARK

The phellogen consists of a dark layer of narrow
cells, which develops from the hypoderm (Fig. 1c).
The phellem is formed in small plates. The phello-
derm contains many layers of densely staining pa-
renchyma which, in some species, contains
secretory canals. A fiber sheath is developed at the
outer portion of the phloem all around the vascular
cylinders (Fig. 1a). This layer, which becomes dis-
rupted as a consequence of secondary growth, is
continuously repaired by the sclerification of sur-
rounding parenchyma (Fig. 1a). The development
of the bark observed in some species of Serjania
sect. Plarycoccus corresponds with that described
for species of other sections of the genus.

INDUMENT

The indument of Serjania is made up of trichomes
that are either glandular or non-glandular. The tri-
chomes presentina particular species may be all the
same kind or a mixture of different types. It is not
rare to find plants with glandular and non-glandular
hairs on the same organ. Both types of hair are
unbranched and sometimes the basal cell is swollen
and surrounded by a ring of epidermal cells (Figs.
11d, 12d). The non-glandular hairs are by far more
common and are more diverse and larger than the
glandular hairs. They are usuvally ferruginous or
whitish. The different hairs can be classified into
nine types as follows:

1) erect, bristle-like, unicellular (Fig. 7a);

2) erect, bristle-like, multicellular;
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Fig. 7. Indument types in Serjania. a. Unbranched, erect, bristle-like, unicellular on S. cuspidata stems (Holway 1310).
b. Unbranched, unicellular, short curly hairs on S. sufferruginea Radlk. leaf surface (Acevedo-Rdgz. & Vargas 1726). c.
Scale-like, appressed hairs on S. insignis Radlk. stem (Killip 14324). d. Unicellular, short curly hairs on S. cardiospermoides
leaf surface (Purpus 6063). e. Minute, curly, unicellular hairs with woolly appearance on S. fuscifolia Radlk. stem (Gentry
51973). . Appressed multicellular hair on 5. columbiana Radlk. stem (Gentry 34787a).

A/
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3) short, curved, unicellular (Figs. 7b, 7d); 7) appressed; multicellular (sericeous)

4 m?.o—,r curved, .ﬁ:_:on.:c_wﬂ i (Fig. 7f); i A Fig. 8. Leaflet features of Serjania. a. Glandular, spherical hair on leaflet surface of S. confertiflora &nn%&?g etal.

5) minute, scale-like, unicellular (Fig. 7); 8) glandular, globose, with four apical cells 1730, b. Glandular, ellipical hair on leaflet surface of S. cuspidata (Acevedo-Rdgz. etal. 1458). c. Clearcd leaflet of S. dibotrya

6) minute, curly, unicellular, with woolly appear- (Fig. 8a); showing oil cells in mesophyll (Acevedo-Rdgz. & Vargas 1748). d. Cross section of S. \a@ﬂwg u,own@_ showing wavy
ance (Fig. 7e), 9) glandular, elliptic, with one apical cell (Fig. 8b). anticlinal walls of epidermis (AW), bulliform cell (BU), and mucilaginous cell (MU) (Acevedo-Rdgz. 719).
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STIPULES

The stipules of Serjania arc usually deltoid or
subulate, ca. 5 mm long, and early deciduous. Only
S. longistipula Radlk., S. hispida Standl. &
Steyerm., S. magnistipulata Acevedo-Rdgz. and S.
lancistipula Acevedo-Rdgz. are known to have stip-
ules longer than 1 cm. The large, foliaceous stipules
of S. magnistipulata are unique in Serjania. The
stipules of Serjania contrast with those of Paullinia
which are often more than 1 cm long and persistent
and variable in shape. The species of S. sect.
Platycocceus, as do the majority of most species of
Serjania in other sections, possess small, deciduous
stipules.

LEAVES

The leaves of Serjania are alternate and pinnately
compound with a distal leaflet. The leaves are com-
monly ternately compound (Fig. 9a) or multiples of
ternate, i.e., biternate (Fig. 9c) or triternate (Fig. 9d).
Five-foliolate pinnately compound leaves (Fig. 9b)
as well as leaves with intermediate forms (between
biternate and triternate) are also found. Temate
leaves occur in all genera of Paullinieae. The occur-
rence of ternate leaves as an ontogenetic pathway
in species with more complex leaves (e.g., Car-
diospermum and Paullinia) suggests that ternate
leaves have been one of the steps in their leaf
evolution. Ternate leaves are also very common in
the sister tribe Thouinieae and occur in other genera
of Sapindaceae. Therefore, it seems that ternate
leaves are a basic type from which other types have
been derived. Ternate leaves occur in 41 species
(18%) of Serjania.

The 5-foliolate, pinnate leaf (Fig. 9b) can be
derived from a ternate ancestor by the subdivision
of the distal leaflets into three. This condition is not
very common in Serjania, occurring only in 21 (9%)
of the species, however, it is very common in
Paullinia.

The biternate (Fig. 9¢c) form is by far the most
common leaf type in Serjania, occurring in 145
(63%) species. This condition can be derived from
ternate leaves by the subdivision of all leaflets in three,
or from 5-pinnately compound leaves by the subdivi-
sion of the two proximal leaflets in three. Other forms
result from the subdivision of different leaflets. The
ritemate (Fig. 9d) occurs in eight species of Serjania
and the 3-10 4-jugate, imparipinnate and bipinnate
forms, occur in less than 10% of the species. The
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term decompound was utilized by Radlkofer to
describe the last two forms mentioned, which are
further compound than the biternate form. Most of
the species in S. sect. Platycoccus have ternate or
biternate leaves except for S. squarrosa Radlk.
which has decompound leaves.

Leaf types are usnally stable in species of
Serjania, however, variation exists within species
or even within individuals. The variation is usually
associated with physiological changes brought
about by flowering or with ecological variations.

Leaf Axes

The petioles and leaf rachis of Serjania are either
winged, margined, orunwinged. They are terete and
usually adaxially furrowed. The petiolules, when
present, are swollen or may posses a decurrent blade
base. Although these characters are usually stable
and show little variation within a species, some
species show considerable variation of wing width.
All species in Serjania sect. Platycoccus have un-
winged or narrow margined petioles and rachises,
and possess petiolules.

Leaflets

Most species of Serjania have elliptic or ovate
leaflet blades. However, a smaller number of spe-
cies have obovate, lanceolate, linear, rhombic, or
deltoid leaflets. The size of the leaflet varies from
species to species and within individuals, ranging
from one to twenty cm in length. The apices are
usually acute or obtuse, less frequently acuminate,
rounded, or mucronate. The base of the leaflet is
usually decurrent or obtuse and leaf texture ranges
from membranous to coriaceous. The species of S.
sect. Platycoccus are variable with respect to these
characters.

The margins of the leaflets of Serjania display
considerable variation. They may be entire, serrate,
dentate, orsinuate. The serrations are either glandu-
lar (Fig. 2c) or non-glandular. Glandular serrations
in many species produce a sweet exudate which is
often collected by ants. Observation of ant aggres-
siveness and the absence of damage in young leaf
tissue frequented by ants, suggests that nectar pro-
duction might be part of a reward-protection inter-
action.

The use of venation patterns in the systematics of
the Paullinieae has played a major role only in
Paullinia where conspicuous variation is found.
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Fig. 9. Type of leaves in Serjania. a. e
(Santos et al. 3472). c. Biternate in S. gracilis (Ac

Radlkofer (1931), who recognized reticulate, S.Sm-
verse, and clathrate types, incorporated them into
his keys and species descriptions of Paullinia. In
Serjania, and the other genera of Paullinieae, the use
of venation has been neglected, perhaps because of
the less conspicuous variation present. The venation

i i -pi d in S. magnistipulata
Temnate in S. cuspidata, (Brade 29). b. 5 uépn_%.gavog
i evedo-Rdgz. & Badini 1516). d. Triternate in S. polyphylla (Acevedo-Rdgz.

& Chinea 2200). Arrows indicate direction of transformation.

patterns of Serjania, Paullinia, and Thinouia, as
found in the state of Rio de Janeiro, Brazil, has con.a
studied by Valente et al. (1984a, 1984b). In their
survey, they found Serjania to have
brochidodromus, craspedodromus, actinodromus,
and craspedobrochidodromus (mixed) venation pat-
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terns. In applying Hickey's (1979) terminology for
leaf classification, mixed craspedodromus equals the
craspedobrochidodromus of Valente et al. and their
designation of S. cuspidata as actinodromus is better
referred to as craspedodromus.

The types of venation found in Serjania can be
classified into:

1) craspedodromus (Fig. 10b);

2) mixed craspedodromus (Fig. 10d);

3) semicraspedodromus (Fig. 10a);

4) cladodromus (Fig. 10e);

5) brochidodromus (Fig. 10c).

Ofthese, the first two are by far the most common
in Serjania.

Variation of Hickey's types can be found in spe-
cies which have leaves with both entire and serrate
margins. This is the case of S. ampelopsis Triana &
Planch. whose entire leaflets are brochidodromus
while the serrate ones are mixed craspedodromus.

Primary veins are usually moderate or stout, or
less frequently thin. They are unbranched and travel
straight into the terminal leaflets, whereas they are
usually curved in the lateral leaflets. The secondary
veins are alternate or opposite, uniformly curved, or
straight and form a diverging angle of from 40° to
50° (rarely of 70°) from the primary vein. They also
forma marginal loop angle of close to 90° (Fig. 11a).
The tertiary vein angles between the secondary
abmedial and exmedial are usually not discernible
because of reticulation (Fig. 2d). Less often the AR,
RR and the AA types of Hickey (1979) are found
(Fig. 11c). Tertiary or higher order veins are dark in
some species of Serjania (e.g., S. atrolineata Sauv.
& Wright, S. marginata Casar., and S. pyramidata
Radlk.) and produce a punctate or punctate-lineate
design on the abaxial leafletsurface. The areoles are
formed by quaternary veins, which contain free
veinlets divided twice, three, or four times (Figs. 2d,
11b, L1c).

The stomatal types present in species of Serjania
in the state of Rio de Janeiro were also studied by
Valente et al. (1984b). They report two types, the
anomocytic (Fig. 12b) and the anisocytic, both
being equally common. In addition, I have found
the encyclocytic type in S. brachyptera Radlk. (Fig.
12a). Stomata may occur on both surfaces of the
blade, although they are more common on the ab-
axial surface. In S. brachyptera, stomata are found
on the upper surface closely dispersed along the
veins (Fig. 12¢).

Hairs found on leaves are non-glandular (Fig.
11d) or glandular (Figs. 8a, 8b) and are similar to
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those found on stems. Basal cells of the hairs are
sometimes surrounded by swollen epidermal cells
(Figs. 11d, 12d). Hair domatia are found at the
secondary vein axils of many species. Epidermal
glands have been found in S. confertiflora Radlk.
on the adaxial surface of the leaflet (Fig. 12d).

As viewed in cross section, the cuticle of a
Serjania leaflet is thin. The epidermis is not
sclerified, and contains elliptic (smatler) and bulli-
form cells, which sometimes have wavy anticlinal
cell walls (Fig. 8d). The bifacial mesophyll has
densely packed uniseriate or biseriate palisade tis-
sue (Meijer, 1932) which is sometimes interrupted
by isodiametric or bottle-shaped mucilaginous id-
ioblasts (3.5-4.4 pm tall) that are aiso in contact
with the spongy mesophyll (Fig. 13d). Where the
mucilaginous cells contact the epidermal cells there
is a visible cloudy substance or mucilaginous secre-
tion over the epidermis. The mesophyll parenchyma
sometimes contain druses (Fig. 13e). The spongy
mesophyll is as thick or twice as thick as the pali-
sade. It is loose or compact and sometimes contains
laticifer cells (Fig. 13a), oil cells (Figs. 8¢, 11c) or
druses (Fig. 13¢). The contents of the secretive cells
is not known. However, they may contain saponins
because these compounds have been reported as
abundant in the leaf and stem tissue of species of
Serjania (Hegnauer, 1963). The vascular bundles
are normally associated with a cluster of fibers on
both surfaces (Fig. 13b). Laticifers are associated
with the vascular bundles in S. dumicola (Fig. 13c).
The lower epidermis is made up of uniseriate, iso-
diametric cells (Figs. 13c¢, 13d).

INFLORESCENCES

The terminology developed by Briggs and John-
son (1979) for the Myrtaceae is used in the follow-
ing description. The terms blastotelic and anthotelic
refer to axes of the inflorescence. A blastotelic
inflorescence has indeterminate growth, which ei-
ther grows seasonally or ends in an aborted meri-
stem. On the other hand, the anthotelic
inflorescence has determinate growth with an axis
that ends in a flower. The term thyrse refers to a
blastotelic inflorescence whose secondary units
(branches) are cincinni ordrepania. A cincinnus and
a drepanium are both cymose (anthotelic) inflores-
cences, but in cincinni the flowers are produced
toward alternate sides resulting in a spiral arrange-
ment, and in drepania the flowers are produced
toward the same side resulting in a scorpioid shape.
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Fig. 10. Leaflet architecture in Serjania (venation type). a. Semicraspedodromus in S. dumicola gmwﬁ&?x:mwﬂ & Vargas
1759). b. Craspedodromus in S. cuspidata (Acevedo-Rdgz. et al. 1458). . Brochidodromus in S. *_.hﬁh*&n&w: (Hatschbach
2957). d. Mixed craspedodromus in S. communis (Acevedo-Rdgz. et al. 1456). e. Cladodromus in S. acutidentara Radlk.

(Acevedo-Rdgz. et al. 1503).

However, their distinction may be difficuit because
the occurrence of intermediate forms.

The inflorescences of Serjania are blastotelic,
axillary thyrses with the main axis ending in an
aborted meristem (Fig. 14a). They are produced
sylleptically with the main stem. Cauliflory or

ramiflory is not reported for Serjania, which con-
trasts with Paullinia in which cauliflorous or fascic-
ulate inflorescences occur.

Within each thyrse, two oppositely coiled tendrils
(homologous to secondary branches) are preco-
ciously developed from the prophy!l’s axillary
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Fig, 11. Leaflet features of Serjania. a. Cleared leaflet of S. inscripra Radlk. showing marginal loop connection of secondary
veins (black arrow) at 90° angle (Acevedo-Rdgz. et al. 1590). b. Cleared leaflet of S. brachyptera Radlk. showing small areoles
and free veinlets (black arrow) (Lajnant 14995). ¢. Cleared leaflet of S. dibotrya Poepp. & Endlich. showing tertiary veins of
type AA and oil cells in mesophyll (Acevedo-Rdgz. & Vargas 1748). d. Cross section of S. dumicola leaflet showing hair
embedded in swollen base (Acevedo-Rdgz. & Vargas 1759).

buds. In young plants or branches, the firstinflores-  apical meristem of a thyrse is not aborted, instead it
cences produced abort the apex after the tendrils are  develops an axis (beyond the tendrils) which carries

produced. The resulting structure is an axillary short  secondary anthotelic branches commonly known as Fig. 12. Epidermal features in Serjania. a. Stomata, n:a%o_ondmn wam _m: S. w%n%@&ﬂ” LWM”MM MMMmMWwM M“ﬂw.o»w
. . . v . . . . " : 4 2 v -, N tomal 15tr3!
| branch with two tendrils at its distal end and an  cincinni or drepania (Figs. 14a, 14c-¢). These may be anomocytictypein S. confertiflora Radlk. (Acevedo-Rdgz. & Vargas 175 vzw.c_.h bair in 8. confertifiora (Acevedo-Rdgz. et al.

in S. brachyptera (Lajnant 14995). d. Remaining basal cell of severed gla

abortive apex (Fig. 14h). In older plants, the main  alternate (Fig. 14a), opposite, or whorled (Fig. 14f). 1457,
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Fig. 13. Cross sections of Serjania leaflets, adaxial surface at upper part of pictures (a-¢) and stem (f). a. S. dumicola
showing laticifers (LT), (Acevedo-Rdgz. & Vargas 1759). b. S. polyphylla showing fiber sheath around vascular bundles (FR)
(Acevedo-Rdgz. 719). c. 5. dumicola showing laticifers (LT) around vascular bundles (Acevedo-Rdgz. & Vargas 1759). d. S.
polyphylia showing bottle-shape mucilaginous idioblast in palisade (ID), isodiametric mucilaginous idioblast in spongy tissue
(1S), bulliform epidermal cell (BU), and mucilaginous secretion (arrow), (Acevedo-Rdgz. 719). e. S. polyphylla showing druse
(DR), (Acevedo-Rdgz. 719). f. Cross section of S. communis stem, showing stomata and wavy anticlinal walls of epidermis
(Acevedo-Rdgz. 1496).

A distinction is made here for the areas of the the base of thyrses), secondary bracts (at the base of
inflorescence axis below and above the tendrils. The  peduncles), and bracteoles (at the base of pedicels)
area below is called the inflorescence axis (Fig. 14a)  are usually very similar, having little taxonomic
and the area above is called the rachis (Fig. 142). importance. However, in some species they are very
The axis is voluble in most species of S. sect. distinctive because of their glandular margins (Fig.
Platycoccus. The stipe of the cincinnus or drepan-  14g).
ium is called the peduncle (Figs. 14c, d). Bracts (at Short internodes are produced at the end of the
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Fig. 14. Inflorescences of Serjania. a. Thyrse with tendrils (1), lateral cincinni (ci), axis (ax), and rachis (th) (5. caracasana,
from Pokl 685). b. Frondobracteate, thyrsic, terminal inflorescence showing leaf (lv) and bracts (br) (S. &mi.b:&mﬁ. Camb.,
from H.H. Smith 1272). c. Drepanium with bracteole (prophyll)(bt), pedicel (pe), peduncle (pd), .gm articulation ?0.
d. Drepanium with remaining long pedicel bases (ps), peduncle (pd), and secondary bract () (S. equestris Z—.wna.. from tn.::a
6039). e. Cincinnus without pedicel bases (S. inscripta, from Huashikat 1854). f. Rachis c.&r iro_._.& cincinni (S. sufferruginea,
from Acevedo-Rdgz. & Vargas 1726) g. Secondary bract with marginal glands (S. didymadenia Radik., from Rusby 517).
h. Axillary branch carrying only tendrils (aborted inflorescence meristem) (. polyphylla, from Acevedo-Rdgz. 719).
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Fig. 15. Presentation of inflorescences in Serjania. a. Pendant inflorescence in S. lethalis, St. Hil. (Acevedo-Rdgz. et al.
1468). b. Erect inflorescence in S. caracasana (Acevedo-Rdgz. et al. 1499). c. Horizontal inflorescence in S. polyphylla,
(Acevedo-Rdgz. 719). d. Semierect inflorescence in S. nutans (Acevedo-Rdgz. & Vargas 1744). e. Detail of pendant
inflorescence in S. ampelopsis, showing receptive and senescent flowers. (Acevedo-Rdgz. & Vargas 1731).

branches, which results in the aggregation of thyrses The inflorescences are presented either in upward
to form a thyrsoid synflorescence. This thyrsoid syn-  (Fig. 15b), horizontal (Figs. 15c¢, d), or pendant (Figs.
florescence ends in a thyrse unit and shows an abrupt 154, €) positions. Inflorescences in the majority of S.
transition from regular leaves to bracts (Fig. 14b). sect. Plarycoccus species are pendant.
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Fig. 16. Morphology of pistillate and staminate flowers of S. grandifolia (Acevedo-Rdgz. & Daly 1619). a. Pistillate flower
with indehiscent anthers. b. Staminate flower with reduced gynoecium.

FLOWERS

Radlkofer (1931) considered the flowers of
Serjania “hermaphrodites™ (structurally perfect)
which were either physiologically female or male.
Cruz and Methem (1984) reported the occurrence
of monoclinous flowers in Serjania inflorescences
without discussing their distribution within the spe-
cies or individuals. Instead, the female flower re-
sembles a bisexual flower with anthers that do not
dehisce (Fig. 16a) and the male flower possesses a
reduced pistil (Fig. 16b). In S. grandifolia, herbar-
ium specimens of the male and female flowers have
slightly differentpetal coloration. Inliving material,
the anthers of male and female flowers are differ-
ently colored.

Serjania flowers are zygomorphic (Figs. 15c, €).
The petals have an appendage adnate to their adaxial
basal surface (Figs. 17.2a-€). The appendages are
appressed against the anthers in a way thatseems to
restrict access to the disk glands (Fig. 17.1¢). The
flowers of Serjania show some variation in numbers
of parts (viz. sepals), as well as in size, indument,

structure, and color. They are never longer than 1
cm, and typically their size range between 4 and 6
mm long. Typically, the petals, appendages, and
disk glands present considerable variation in shape
and size.

The flowers are of limited value in defining the
genus, especially from Paullinia whose floral mor-
phology is very similar. However, the flowers of Car-
diospermum are easily distinguished from those of
Serjania by the presence of reduced outer sepals and
by the reduction of the disk glands to two. Most species
of Urvillea are distinguished from the other genera by
the presence of an apical gland at the anther apex. The
flowers of Serjania have been of little use in the
infrageneric classification, but detailed observations
are now providing new insights into their systematic
value. Some of the variations include the presence of
anther appendages.

Pedicels

The pedicel is the internode(s) between the flower
and the node of the axis (Fig. 14¢). Itis more or less

e
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Fig. 17. Diagram of floral structures of Serjania.

1. Calyx: a. with 5 sepals, outer sepals overlapping (1 & 2), inner sepals (3, 4 & 5), S. hebecarpa Benth. (Acevedo-Rdgz.
& Vargas 1773); b. with 4 sepals (3 & 5 connate), S. communis (Heiner 482); c. longitudinal section through a flower (g= gland,
p= petal, s= sepal, sc= appendage, t= torus), S. communis (Heiner 482).

2. .VnS_m with adnate appendages: a-d, central petals; a. S. subrotundifolia Radli. (Lechler 2332); b. S. paludosa Camb.
(Mori 13281); c. S. confertiflora (Schunk s.n.); d. 8. leptocarpa (Weir 501); e. lateral petal, S. leptocarpa (Weir 501).

3. Nectary disk with protruding glands: a. deltoid shape with central glands (C) larger than lateral glands (L), S. pyramidata
(Acevedo-Rdgz. et al. 1495); b. central glands (C) with deltoid shape, lateral glands (L) adnate to androgynophore (ad), S.
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elongated, with a bracteole (prophyll)(Fig. 14c) in-
serted somewhere between the base and its middle.
Above the bracteole, there is an articulation whose
distance from the bracteole varies from species to
species (Fig. 14¢). The segment between the artic-
ulation and the bracteole is noticeable in in-
fructescences after the fruits have been dispersed

(Fig. 14d).
Sepals

The number of sepals present in the calyx s either
fouror five (Figs. 17.1a, b). Species with foursepals
have a much wider third sepal (Fig. 17.1b) instead
of a third and a fifth sepal (Fig. 17.1a). In other
words, the four sepalate condition results from the
connation of the third and fifth sepals into a wider
one. Some species possess flowers with five sepals,
in which the third and the fifth sepals are connate to
different degrees. Aestivation of sepals in the flower
bud is quincuncial (Fig. 17.4a) for those species
with five sepals and imbricate for those with four
sepals. The two outer sepals (Figs. 17.1a, b) are
smaller than the inner ones and usually ovate. The
inner sepals are ovate or oblong with an obtuse apex
(Figs. 17.1a, b). The indument on the sepals is
composed of non-glandular and glandular hairs
similar to those occurring on leaves. The number of
sepals has been an important character in
Radlkofer’s classification and was used by him at
different taxonomic levels. He used this character
to define some species and a subsection of S. sect.
Plarycoccus. This character might be diagnostic at
the species level, but has been overemphasized as
an indicator of phylogenetic affinity.

Petals

The corolla contains four free petals which are
most commonly spatulate, and less frequently ob-
ovate or oblanceolate. The vast majority of species
have white petals, but the petals of S. unidentata
Acevedo-Rdgz., S. cardiospermoides Schlechtend.,

and S. renuis Radlk. are light yellow while those of
S. velutina Radlk. are red. Their adaxial surface is
sparsely covered with small papillae (Figs. 17.2b,
d, e) and has a petaloid appendage at its base (Figs.
17.1c, 17.2a-¢). The petals are borne at the abaxial
base of the disk gland (Fig. 17.1c). The appendages
are dimorphic; those in the central position (Figs.
17.2a-d) are larger, bilaterally symmetrical, and
hood-shaped while those in peripheral (lateral) po-
sition are smaller, asymmetric, and semi-hood-
shaped (Fig. 17.2¢). The hood-shaped area of the
appendage covers the glands which are sitvated
adaxially to the insertion of the petals (Fig. 17.1c).
The appendage apex is fleshy (perhaps glandular as
suggested by Simpson, 1976) and presents great
variation in size and shape (Figs. 17.2a-¢). The
central appendages are very characteristic, usu-
ally with a yellow crown-shaped apex which
sticks out against the anthers (Figs. 15¢, 17.1c).
Little importance was attached to the variation
presentin the petals and appendages by Radlkofer
in the classification of Serjania. Variations in
these structures need further examination to explore
the possibilities of a major role in the classification
of Serjania.

Necrary Disk

There is a unilateral nectary disk with four pro-
truding glands inserted at the base of the androe-
cium in Serjania. Less commonly, the disk has only
two glands or may be semiannular with four lobes.
The glands are variable in size and shape, but they
are usually rounded or ovate (Figs. 17.3a-d).
Those in the central position are usually larger
than those at the periphery, which may even be
obsolete (Fig. 17.3b). The glands are fleshy and
secrete nectar.

Androecium

In Serjania as well as in the many members of the
Paullinicae, the number of stamens per flower is

—

tenuis (Schuchs.n.); c. semiannular disk with reduced central (C) and lateral (L) glands, S. longipes Radlk. (Thien 131); d. round
central glands (C), oblong and larger lateral glands (L), S. unidentata (Acevedo-Rdgz. et al. 15 70).

4. Floral diagram, anthers and stigma features: a. Quincuncial aestivation (b= bracteole, numbers, dark gray, light gray,
cross hatch represent sepals, petals, appendages and disk glands respectively), S. hebecarpa (Acevedo-Rdgz. & Vargas 1773);
b. Anther from pistillate flower, appearing as basifixed, S. hebecarpa (Acevedo-Rdgz. & Vargas 1773); ¢. Anther from staminate
flower, clearly dorsifixed, S. dentata (Vell.) Radlk. (Rosa 47); d. Papillose stigmatic surface, S. hebecarpa (Acevedo-Rdgz. &

Vargas 1773).
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Fig. 18. SEM micrographs of Serjania and Houssayanthus pollen. a. S. velutina Radlk. (Mori et al. 16839). b. S.
hatschbachii (Hatschbach 2957). ¢. S. ampelopsis (Acevedo-Rdgz. & Vargas 1731). d. H. incanus (Radlk) Ferrucci

(Hassler 7445).

eight. The filaments are flattened, united at the base,
and of unequal length (those toward the central
glands shorter). They are usually densely covered
with white inflexed hairs (Figs. 17.3a, ¢, d). The
anthers are small (0.4-0.6 mm), ellipsoid,
dorsifixed, introrse, and open by longitudinal slits
(Figs. 17.4b, c). Anthers of female flowers may
appear basifixed because the thecae (which do not
dehisce) hide the point of attachment. In some spe-
cies (e.g., S. caracasana), a fleshy appendage is
present at the apex of the anthers. Most species have
yellow anthers, however, in S. grandifolia the anthers
of the male flowers are light purple while those of the
female flowers are whitish. In the field, some individ-
vals of S. membranacea Splitg. and S. hebecarpa

Benth. are reported to have lilac and orange anthers,
respectively.

The pollen of Sapindaceae has been studied by
Muller and Leenhouts (1976) and by Cruz and
Melhem (1984). Their studies show that Serjania
has heteropolar, hemitricolporate pollen with a tri-
angular equatorial outline (Figs. 18a-c). One of the
poles is convex and the other, where tthe colpi unite,
is flatter (Fig. 18a). Exceptionally, Serjania pollen
is isopolar and triporate, e.g., S. caracasana (Cruz
& Melhem, 1984), or have a 4-angular equatorial
outline (Fig. 18c) or an oblate equatorial outline,
e.g., S. ichthyoctona Radlk.

Houssayanthus (Fig. 18d), Cardiospermum, and
Urvillea have the same type of pollen grains as
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Serjania (Muller & Leenhouts, 1976). However,
those of Paullinia differ by being isopolar and
triporate. Muller and Leenhouts (1976) considered
the triporate pollen to be derived from the
hemitricolporate type by the reduction of the colpi.

Cruz and Melhem (1984) found the polar diame-
ter of Serjania pollen to vary from 23.6 to 27.8 um
and the equatorial diameter to vary from41.1t047.3
pm in the nine species they studied. I have found
slightly smaller pollen grains in S. ampelopsis and
S. communis Camb. In these species the equatorial
diameter varies from 3010 35 pm. Cruz and Melhem
(1984) also found the size of pollen to vary between
staminate and bisexual (pistillate ?) flowers in some
species of Serjania.

Exine sculpturing is reticulate, foveolate (Figs.
18a, b) or rarely psilate (Fig. 18¢). The reticulate
loops are larger at the flat pole. The exine consists
of a columned sexine which is thicker than the
nexine in all species except in S. communis, S.
elegans Camb., and S. rericulata Camb. in which
the nexine is made of two layers (Cruz & Melhem,
1984).

Gynoecium

The syncarpic gynoecium of Serjania consists of
three fused carpels. The ovules are solitary, apotrop-
ous, and the placentation is axial. The ovary is
glabrous or pubescent and prominently trilobate
with an elliptic or oblong outline. The style is usu-
ally longer than the stigmata (three in number)
which are papillose (Fig. 17.4d).

FRUITS

The schizocarpic fruits in Serjania separate into
three samaroid mericarps leaving a common thin
carpophore (Fig. 19a). The size of the mericarps
varies from 1 c¢m in some species to 7 cm in other
species. Each mericarp is dispersed as a single unit
and contains a proximal wing (sometimes very re-
duced) and a distal locule where the seed is located
(Fig. 19a). Young and full grown fruits are often
reddish or greenish, the latter turn straw-colored
when mature.

Within the Paullinieae, fruits are either
schizocarpic or septifragal (Figs. 20a, 20b, 22a-d).
Lophostigma and Houssayanthus share with
Serjania the presence of schizocarpic fruits (Fig.
20a). Those of Lophostigma are of the same kind as
Serjania, having mericarps with a distal locule and

a proximal wing. On the other hand, those of
Houssayanthus have a central locule surrounded by
a marginal wing. The remaining genera of
Paullinieae (Cardiospermum, Urvillea and
Paullinia) have marginicidal, septifragal fruits,
with valves that open away from the septae (Fig.
20b).

Much weight was given to fruit variation by
Radlkofer (1875, 1886, 1931) in his classification
of Sapindaceae. In Serjania, characters such as the
width of the partitioning wall (dissepimentum) (Fig.
19a), the texture and shape of the locule (Figs.
21a-f), and the presence of a crest or wing around
the locule (Fig. 19b) were utilized in the delimita-
tion of his sections. Of the twelve sections that he
recognized, some are distinctive and easily recog-
nized, but the majority are poorly delimited because
of intergradation of characters. I recognize only six
sections which are also based on fruit types. One of
these sections, S. sect. Conferriflora, was notrecog-
nized before (Figs. 21a-f, see section on infragene-
ric classification).

The fruits of Serjania lack a cuticle. The epider-
mis is comptised of uniform cells (1.25 x 2.5-3.7
pm) with wavy anticlinal walls (Fig. 23d). The
exocarp consists of approximately ten layers of
parenchyma with included vascular bundles (Fig.
23a). The comer in contact with the dissepimentum
contains a shield of sclereids (Fig. 23a). The exo-
carp becomes heavily suberized, collapses and
sometimes separates from the mesocarp (Fig. 23b).
The mesocarp is composed of a middle, uniseriate
layer of small, isodiametric parenchyma which con-
tains prismatic crystals and stains heavily with saf-
ranin (Figs. 23d, 23e). The endocarp is a four to
eight layered zone of sclereids with overlapping
oblique ends. The inner layer of the endocarp is
suberized (Fig. 23€). The endocarp is organized into
a mesh in which erect and transverse sclereids are
found. The partitioning wall consists of short trans-
verse sclereids.

Serjania sect. Platycoccus is characterized by
having fruits with flat, membranous locules. These
two characters do not occur together in any other
species of Serjania. The fruit anatomy of Serjania
sect. Platycoccus does not differ from that of other
sections of the genus.

SEEDS

Seeds of Serjania are commonly lenticular,
spheric, tear-shaped or rarely oblong with a triangu-
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WING

DISSEPIMENTUM

CARPOPHORE

Fig. 19. Diagram of frujt mericarps in Serjania. a. Mericarp which is still attached to the carpophore, showing different
parts. b. Crested mericarp showing angle of spinning in free fall of ca. 45°. c. Non-crested mericarp showing angle of spinning
in free fall of ca. 90°. This type of mericarp is found in all species of S. sect. Plarycoccus.

lar outline in transverse section. They are usually
dark or light brown and the size varies from 3 to 7
mm in length. The seed coat surface is strongly
rugulate to weakly rugulate or sub-rugulate (Fig.
24A-F). There is an exotesta below the cuticle
which consists of an uniseriate layer of uniform
sclereids and a thick tissue of approximately ten cell
layers of isodiametric parenchyma cells and vascu-
lar bundles (Fig. 23c). The parenchyma in this zone
heavily accumulates ergastic substances. The endo-
testa is a two-celled tissue of larger and darker cells
(Fig. 23c). The endosperm is absentin mature seeds.

Different types of cotyledon configurations occur
in Serjania. The abaxial cotyledon refers to the

cotyledon which is farther away from the fruit axis
while the adaxial cotyledon is closest to the axis.
The following four types of cotyledon configura-
tion have been found in the embryos of Serjania: 1)
both cotyledons straight and parallel to fruit axis
(Figs. 25a-c), 2) the abaxial cotyledon larger and
curved over the adaxial which is biplicate (Figs.
25d-h, 25j), 3) the abaxial cotyledon straight and
smaller, and adaxial cotyledon biplicate (Figs. 25i,
25k, 251), 4) both cotyledons straight and perpen-
dicular to fruit axis (Fig. 25p). The third type may
be a variation of the second type because some
species show both types. Besides these four types,
some anomalous embryos (Figs. 25m-o) have been
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Fig. 20. Diagram showing the different dehiscence mechanisms in the Paullinieae. a. Schizocarpic fruit separates in three

mericarpicunits. The seeds arenot exposed (present in Serjania, Lophostigma and Houssa

hues). b. Marginicidal septifragal

fruits, valves open away from the septae. The seeds are exposed (present in Paullinia, Cardiospermum, and Urvillea).

found in species having the second type. The coty-
ledons are entire and may be either flattened or
swolien.

The type of embryo has no systematic value at the
sectional level because it does not correlate with
other characters. However, this character provides
systematic information at the species level.

The seeds of Serjania sect. Platycoccus are len-
ticular and theirseed coatsurface varies from rugul-
ate to weak rugulate. The embryos are either type 1,
2,0r4.

Cytology

Reports on chromosome numbers have been pub-
lished for 13 species of Serjania. All reported num-
bers are n=12 (Table IV). I also have obtained the
same count for Serjania cuspidata Camb., a species
in S. sect. Platycoccus. Chromosome numbers in the
woody genera Paullinia and Houssayanthus are
n=12 while in the herbaceous genus Car-
diospermum they are either n=11 or 10, and in
Urvillea they are n= 11 (Ferrucci, 1981). The her-
baceous members of the Paullinieae seem to be
more derived, a suggestion which is supported by
their shorter life cycles and reduced chromosome
numbers. A similar trend has been observed in other
groups in which a reduction of nuclear DNA corre-
lates with shorter life cycles and adaptation to dis-

turbed or rapidly changing environments (Bennett,
1972).

Generic Relationships

The genus Serjania is very similar to five other
genera in the Sapindaceae: Paullinia L., Cardiosper-
mum L., Urvillea Kunth, Houssayanthus Hunz., and
Lophostigma Radlk.

Distinction of the different genera, based on veg-
etative characters, is very difficult and usually re-
quires previous experience with the group.
However, they are easily distinguished from each
other by the type of fruit. These six genera certainly
constitute a natural group within the Sapindaceae,
being distinctive enough to be placed in their own
tribe, the Paullinieae. The Paullinieae sensu Kunth
(1821) are characterized by climbing habit, pres-
ence of stipules, and zygomorphic flowers with
modified disks into 4(or 2) glands.

The Paullinieae seem to be closely related to the
Thouinieae with which they share some characters,
such as zygomorphic flowers with unilateral disks,
hood-shaped petal appendages, and a fully devel-
oped terminal leafiet.

Thinouia (placed by Radlkofer in the Paullinieae)
should not be considered a member of the
Paullinieae, in spite of its climbing habit and asso-
ciated traits. The presence of actinomorphic flow-
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Fig.21. Diagrammatic rep ion of fruit mericarps found in Serjania which correspond to the six sections of the genus
herein recognized. a. Serjania sect. Platycoccus; locule flat and membranous, dissepimentum narrow, cross section of locule
on left (S. cuspidata, from W. Hoehne s.n. SPF 16098). b. Serjania sect. Eurycoccus; locule sub-spheric and woody,
dissepimentum wide, cross section of locule at top (S. salzmanniana Schlectend., from Acevedo-Rdgz. et al. 1522). c. Serjania
sect. Ceratococcus; locule woody with a hom-like projection, dissepimentum narrow, cross section of locule on top (S.
cornigera Turcz., from Pittier 2568). d. Serjania sect. Physococcus; locule membranous and inflated, dissepimentum wide,
cross section of locule on left (S. inflata Poepp. & Endlich.). e. Serjania sect. Serjania; locule woody and globose,
dissepimentum wide, cross section of locule on left (S. fluminensis, from Acevedo-Rdgz. & Farney 1424). f. Serjania sect.
Confertiflora; locule woody and flattened, dissepimentum wide, projecting beyond the locule, cross section of locule at top (S.
inscripta, from Acevedo-Rdgz. et al. 1590).
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i its i ini i i dy capsular fruits in Paullinia alata G.Don (Acevedo-
22. T of fruits in the Paullinicae. a. Septifragal, thick, woo y i .
th,.m,ﬁ al. 1 WMWV. b. Septifragal, thin, inflated capsular fruits in Cardiospermum halicacabum L. (Acev mhw...xh%. WMWMV
c. MM.ENOQWQF fruits with samaroid mericarps in Serjania fluminensis Acevedo-Rdgz. (Acevedo-Rdgz. & Farney ).
d. Septifragal, thin, semi-winged capsules in Urvillea villosa Radlk. (Acevedo-Rdgz. et al. 1481).

ers, annular nectary disk, and spherical pollen m—&:w
in Thinouia, suggest that it is better placed in the
Cupanieae.

Cladistic Analysis
MATERIALS AND METHODS

The phylogenetic relationships among mrn genera
of the tribes Paullinieae and the Thouinieae were

analyzed cladistically using the computer program
PAUP (Phylogenetic Analysis Using Parsimony,
ver. 3.0q; Swofford, 1991). Twenty-one characters
were selected for this analysis (Tables V, VI) and
character state polarities were established using the
method of outgroup comparison (Donoghue & Q.:T
tino, 1984; Watrous & Wheeler, 1981). The tribe
Sapindeae, which is believed to be closely nn_wmom
to both tribes due to their similar floral and vegetative
characters, was used as the immediate outgroup.

A discussion of the characters and their polariza-
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Fig. 23. Anatomical sections of the fruits and seeds of Serjania (all from S. communis, Acevedo-Rdgz. et al. 1496). a. Cross
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section of fruit wall with sclereid shield at comer (SH), exocarp not yet suberized (EX) and vascular bundle (VB). b. Detail
of cross section of fruit wall showing suberized exocarp (EX) and sclereids in endocarp (SC). c. Seed cross section showing
sclereids in seed coat (SC), exotesta (XT), and endotesta (ET). d. Cross section of fruit wall showing epidermis (EP), exocarp
(EX), mesocarp (ME), and endocarp (EN) with inner suberized layer (SB). e. Same, in detail showing crystals in mesocarp

cells (CR).

tion follows (Tables V, VI). Numerous characters
are considered plesiomorphic for the tribe
Paullinieae because they are found throughout the
sistergroup (Thouinieae) and the more distant out-
group, the Sapindeae. Derived characters are not

present in the sistergroup, and their distribution is
restricted to a few genera in the ingroup. Characters
1t09 and 17 to 21 present a simple transformation
pattern, where 0 and 1 represent plesiomorphic and
apomorphic characters respectively.
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Fig 24. Seed coat surfaces in Serjania. A-C. Rugulate pattem, A. S. clematidea Ti
clematidifolia, D-F. Sub-rugulate pattern, D. S. trichomisca Radlk, E. S. confertiflora,

35

Hana & Planch., B. S. gracilis, C.S.
F. S. acuridentata.

e
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Fig. 25. Dwmmuﬁznsmn representation of embryo configuration in Serjania. a—c. Embryo with straight cotyledons, and
vmn.—:o_ to fruit axis. d-j. Embryo with curved abaxial cotyledon and biplicate adaxial cotyledon. k-1. Embryo with WEw:
straight m?.sap_ cotyledon and large biplicate adaxial cotyledon. m—o. Embryo with abnormal configuration (variable). p
mE_u.Qc with straight cotyledons, perpendicular to the fruit axis. a. S. unidentata (Acevedo-Rdgz. et al. 1570). —.... M.
cardiospermoides(Calzada4247). c. S. cuspidata(SPF 16098). d. §. regnellii (Acevedo-Rdgz. & Laca 1512).e.S. g:\mlias.
Snm«m&«?%&hﬂ et al. 1449). f. S. paludosa (Mexia 5682). g. S. paradoxa (Acevedn-Rdgz. et al. 1502). h. S. nutans Poepp. &
Endlich. (Killip 27573). i. S. lethalis (Eiten 5524). §. S. fluminensis (Acevedo-Rdgz. & Farney 1424). k. S. marginata OPWE
(Kunth 92). 1. S. gracilis (Acevedo-Rdgz. et al. 1514). m. S. sinuata Schum. (Leonard 8014). n. §. paniculata Kunth Aﬁnim.
545). 0. 8. dibotrya (Acevedo-Rdgz. & Vargas 1748). p. S. brachyptera (MacBride 2291).
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Table IV

Chromosome numbers reported in Serjania

Species Number Reference
caracasanhda n= 12 Ferrucci, 1981
cissoides n= 12 Ferrucci, 1981
confertiflora n= 12 Fdz. Casas et al. 1982
cuspidata 2n=24 Acevedo-Rdgz. this paper
erecta n= 12 Ferrucci, 1981
exarata n= 12 Guervin, 1961
glabrata n= 12 Ferrucci, 1985
glabrata {. mollior n= 12 Ferrucci, 1981
hebecarpa n=12 Ferrucci, 1981
lucida n= 12 Guervin, 1961
mansiana n= 12 Ferrucci, 1985
marginata n=12 Ferrucci, 1985
meridionalis n= 12 Ferrucci, 1985
perulacea =12 Ferrucci, 1985
tripleuria 2n= 24 Ferrucci, 1985

Other characters have multiple stages, varying in
a linear fashion. These are polarized using the out-
group comparison method and by using developmen-
tal information (see morphology section).
Plesiomorphic characters are represented by 0, while
apomorphic characters are indicated by higher num-
bers. The following characters present this ordered
pattern.
10. Seed coat. Hard seed coat (0); sarcotesta
(1); sul uent loss of sarcotesta (2), as shown by
the presence of a “remnant” aril-like structure.
14. Pollen aperture. Colporate (0); hemicolpor-
ate (1); porate (2).
16. Nectary disk. Annular disk (0); semi-annu-
lar, unilateral disk (1); four-lobed, unilateral
disk (2); unilateral disks modified into four
glands (3); unilateral disk with two glands (4)
(represents a reduction in number of glands).
A few characters have more than two stages, but
their transformations are not well understood ordo not
necessatily follow a lineal sequence. These characters
(listed below) were treated as unordered in the cladistic
analysis.
11. Leaf. Pinnately compound (0); ternately
compound (1); simple (2). Polarization of char-
acter responds to observations on ontogenetic
development in some members of the
Paullinieae and Thouinieae.
12. Pollen equatorial shape. Spherical (0); tri-
angular (1); ellipsoid (2).
13. Pollen polar symmetry. Isopolar (1); het-
eropolar (2).
15. Embryo. Biplicate embryo (0) (a condition
in which the embryo’s adaxial cotyledon is bent

over the biplicate abaxial one); straight embryo
(1) (where both cotyledons are erect); incurved
embryo (2) (where both cotyledons are bent
toward the fruit axis, and where the adaxial
cotyledon is larger and covers the abaxial one).
The following PAUP options were used for the
performance of the cladistic analysis: 1) simple
addition sequence; 2) one tree held at each step
during stepwise addition; 3) “mulpars™ was used to
search for equally parsimonious trees; 4) trees were
rooted to a designated outgroup (Sapindeae); and 5)
deltran optimization.
In the analyses all characters were equally
weighted and ordered, except for characters 11 to
13 and 15 which were unordered.

RESULTS

The analysis produced a single, most parsimoni-
ous tree (Fig. 26), with 44 steps and a consistency
index of0.818. ThePaullinieae is monophyletic with
two major clades. The first clade contains Paullinia,
Cardiospermum and Urvillea with Cardiospermum
and Urvilleabeing more closely related to one another.
The second major clade contains Houssayanthus,
Serjania and Lophostigma, with Serjania and
Lophostigma being more closely related.

The “Paullinia group™ clade is well defined by the
presence of capsular fruits, fleshy seed coat (or its
subsequent loss) and wide fruit partitioning walls. The
Cardiospermum-Urvillea clade differs from Paullinia
by the presence of many derived characters, such as
enlarged torus, herbaceous habit, reduced chromosome
number, reduced sarcotesta, and papery fruit walls.
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Table V
TRIBE THOUINIEAE TRIBE PAULLINIEAE

R

_ *Serjanla group” “Paullinia n-ozu

—

Characters used in the cladistic analysis of the genera of Paullinieae and Thouinieae.
— [ 11 1
Code Character® Plesiomorphic Apomorphic .m m
1. fruit: hi m. g
2. lifeform: e capsule(1) @ 5 £ S
: s a ) ees, shrubs(0) climbers(1) -= a 3 2 &
5 ppendages: bifid(0) reflexed(1) o Q g © 2 = G @
4. ovary: three 150 g = £ Z £ z = 8
; carpels(0) two carpels(1) 2 e ot 3 =5 £ z b k= 3 £ g
5. calyx: S-merous(0) 2 S S 5 s 3 g 2 = S =
5. cabyx 4-merous(1) =2 o < o 2 = o ¥ (ol Ra— . o =
. is: absent(0) developed(1) D = £ 3 5 = o =
7. habit: ody(0 = 2 2 2 g 5
z e EG.M y(0) herbaceous(1) 3 8 = = = £ = (e} o83 o © 3]
8 Spul . o absent(0) present(1) o (o] <C [sa] o - < I w -l 0. (@] )
o Frud OM“._ e: central(0) distal(1) 3
3 coat: hard(0) sarcotesta(l) ) I~8
sarcotes 2(2), 18(2)
. X sarcotesta(2,
11 leaf: pinnate(0) temate( _WA )
simple(2
2. pollen shape: spherical(0) nwﬁmﬂmhﬂ ]
ellipsoid(2
13, pollen symmetry: isopolar(0) —.QMM“OMNWA 1y}
4. pollen aperture: colporate(0) hemicolporate(1)
orate(2
15. embryo: biplicate(0) M_Bmmrﬁxv_ )
. incurved(2
16. nectary disk: annular(0) “hﬂﬁ%%& 1)
4-lobed(2)
4-glds(3)
. 2-glds(4
17. fruit texture: woody or vwmvodm wv
o leathery(0)
“w EMH-QE& wall: narrow(0) wide(1)
. seeds: globose(0
20. tendrils: wvmgx%v ) M_HMMMMAVC Fig. 26. Cladogram of genera traditionally included in the tribes Paullinieae (Serjania, Paullinia, Cardiospermum, Urvillea,
21.  resinduts: absent(0) present(1) Lophostigma, and Houssayanthus) and Thouinieae (Athyana, Diatenopteryx, Bridgesia, Guindilia, Thouinia, and Allophylus).
Two monophyletic units are contained within the tribe Paullinieae. The “Paullinia group” with Paullinia, Urvillea and

Cardiospermum, and the “Serjania group” with Houssayanthus, Serjania and Lophostigma. The cladogram has 44 steps and
a consistency index of 0.818. Generated by PAUP from the data matrix in Table V and drawn directly from the computer
output. The lengths of the branches have nosignificance. Numbers correspond to characters; numbers in parentheses correspond
10 states “0,” *1,” “2," 3" and “4” respectively in the data matrix; -=apomorphic, ==parallelism and x=reversal.

#Refer to morphology section for discussion of characters.

Table VI

The “Serjania group™ clade is defined by the tribes. Alternatively, the Thouinieae and the
Characterss presence of an embryo with straight cotyledons. Paullinieac may be combined into one tribe with
This character is interpreted as being independently  four to six sub-groups. A proposal fora new classi-

derived in the Houssayanthus-(Serjania-Lophostigma)  fication scheme is deferred until the relationship of

Data matrix for the cladistic analysis of the genera of Paullinieae and Thouinieae.

Taxa

Outgroup 6 06 00 5 0 0 o 1 ; 5 n_mn—w Ea. in Paullinia, because m.p an:oa a more Athyana and Diatenopteryx is resolved.

Bridgesia 0 0 1 00 0 0 o m m W W w w W w W w w M 0 .w parsimonious cladogram. The Serjania-Lophostigma

WMMMHMNR . M w “ H_. w © 0 6 0 0 2 0 0 0 2 2 0 0 0 o m | clade is characterized by the presence of distal fruit

Athyana i o 0 1 o o A_v M m w M w M w W 0 1 0 0 1t 0 o i locules, a common derived character. dﬁ. Paullinia Phylogeny

Thouinia 0 0 0 0 1 0 0 0 0 0 1 1 0 2 w W w m u m w , and the Serjania group make up the previously de-

mfl_.tﬁ 6 0 0 1t 1 0 0 0 0 0 1 1 © 2 0 3 0 0 © 0 0 W scribed tribe Paullinieac. Apparently Serjania evolved in the Americas

%Mﬁ.ﬂwnziﬁ w “ “ w a w w “ A_V w “ 1 a b a 3 0 0 a 1 1 The tribe Thouinieae (Diatenopteryx, Athyana, because of its absence from other continents, both

Cardigspermum | 1 1L 0 0 t 1 1 0 2 1 “ “ “ a_v w a_. n_u w “ __ Bridgesia, Guindilia, Thouinia and Allophylus) is as living plants and fossils. The oldest known fossil

M\aﬂwﬁg A__ “ “ m w .u_V ._v “ 0 2 1 1 1 1 0 4 1 1 0 1 | paraphyletic, with Thouinia and Allophylus forming ~ for Serjania and the closely related genera,

Paullinia I 1 1 0 a 0 o 1 A_V w “ w m W M w m ._v H_v “ 1 one clade, and with Bridgesia and Guindilia forming ~ Paullinia and Cardiospermum, are from the
! another. Athyana and Diatenopteryx are basal to the ~ Gatuncillo Formation of Panama, which dates from

% For characters see Table IV. group, and their relationship to the other generaisstill  the middle to the upper Eocene (Graham, 1985).

Polymorphic characters represented by: a(= 0 & 1) and b(= 1 & 2). not clear. The pollen fossil flora of the Gatuncillo Formation

If the Paullinieae are recognized as a tribe, then the  suggests the prevalence of a tropical climate during

Thouinieae would have to split into three or four the Eocene because it is composed of elements

e
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believed to be closely related to modern tropical
taxa. If this assumption is correct, then the
Paullinieae have had a long evolutionary history
under tropical regimes.

If the evolution of Serjania has occurred primar-
ily in the tropics, its most likely center of origin is
South America. This hypothesis is supported by the
fact that the Eocene floras of southern North Amer-
ica are regarded as subtemperate (Dilcher, 1973),
while those of northern South America contain
many tropical elements (Gonzilez Guzman, 1967).
The greater diversity of Serjania in South America
might be indicative of a more ancient history for the
genus in that region. Itis quite possible that Serjania
has been present in South America since the
Eocene. Cerrado, a savanna-like type of vegetation
from central Brazil, where a great number of species
of Serjania are found, is also known to date from
the Eocene (Eiten, 1972).

However, Mexico is another major center of di-
versity of Serjania and has a high percentage of
endemics. Moreover, there are no fossil records for
the group in South America (perhaps because of
inadequate preservation), whereas both Serjania
and Paullinia are known from as early as the
Miocene in Mexico (Graham, 1979). In any case,
the existing high diversity of Serjania in both Mex-
ico and South America (particularly central Brazil)
might have to be explained by dispersal from one
region to the other through the putative volcanic
island arc formed in the late Cretaceous (Raven &
Axelrod, 1981). There are two fossil records as-
signed to the closely related genera Thouinia and
Cardiospermum from the Eocene in the US.A.,
which might indicate an ancient history of the group
in North America. However, both records lack doc-
umentation, and are therefore not reliable (Muller,
1981).

Fossil records for Serjania are known for only a
few species. Unfortunately, there are no fossil re-
cords for species of S. sect. Platycoccus. However,
judging from its present distribution, it seems most
likely that S. sect. Platycoccus had its origin in
South America.

The phylogeny of the species of S. sect. Plarycoccus
is at present unresolved. A cladistic analysis of its
species (with PAUP) utilizing 15 characters, produced
123 equally parsimonious trees at 39 steps. These trees
suggest completely different relationships which
range from highly unlikely to plausible. A consensus
tree produced with the output data of the analysis
revealed, as in most of the trees, that S. squarrosa is at
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the very base of S. sect. Platycoccus and therefore
may not even belong in the section. The unresolved
nature of this cladogram might be due to difficulties
in polarizing the characters utilized, as well as to the
lack of knowledge of characters in some of the taxa.
At this moment, a cladistic analysis is not particularly
useful in resolving the phylogeny of 5. sect. Platycoc-
cus and it seems preferable to group the species based
on overall similarity.

Serjania communis might represent the ancestral
species because it has the widest distribution as well
as marked subspecific differentiation. Serjania
leptocarpa and S. dumicola are very similar to S.
communis, especially when vegetative characters are
considered. Judging from overall similarity and by the
distributional ranges of these species, it seems that S.
leptocarpa and S. dumicola (both with a distribution
restricted to the Andes) constitute two vicariant spe-
cies that might have arisen from populations of S.
communis isolated by the uplift of the Andes.

Serjania cardiospermoides, S. cuspidata, S. morii,
and S. regnellii are phenetically very similar, which
suggests a close relationship. The distribution of S.
cardiospermoides is disjunct from the other three spe-
cies.

Serjania cuspidata resembles S. communis var.
communis, indicating a possible relationship of the
two taxa. Serjania cuspidatais endemic to the restinga
vegetation (a savanna-like vegetation on sandy sub-
strate) on the southeastem Brazilian coast, where S.
communis constitutes a rare element. Itis possible that
S. cuspidata evolved from peripheral populations of S.
communis and became adapted to the drier regimes
present in the restingas. Gene flow might have been
prevented by the depressed fitness of intermediate
populations.

Serjania tenuis, restricted to the restingas of
southeastern Brazil, seems to be close to S. commu-
nis, as least phenetically. The younger substrate
where S. tenuis occurs, along with its restricted
distribution, might indicate that S. renuis is in facta
more recent species, perhaps derived from S. com-
munis or from a common ancestor.

Infrageneric Classification

Serjania, as treated by Radlkofer (1875), consisted
of 12 sections based chiefly on fruit morphology
(Table VII). The characters considered mostimportant
were shape and texture of the locule, width of the
partitioning wall, and the presence of a crest or wing
around the locule. His system is difficult to use, how-
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Table VI

Comparison of the classification of Serjania proposed herein with that of Radlkofer.

Radlkofer’s classification (1875

S. sect. Platycoccus

New classification, proposed here

S. sect. Platycoccus
S. sect. Confertiflora

v

sect. Ceratococcus

S. sect. Ceratococcus

4

sect. Eurycoccus

S. sect. Eurycoccus

sect. Eucoccus
sect. Pachycoccus
sect. Holcococcus
sect. Dictyococcus
sect. Simococcus
sect. Oococcus
sect. Phacococcus
sect. Syncoccus

wunmnnnnn

%]

. sect. Serjania

@

sect. Physococcus

w

. sect. Physococcus

ever, because there are no qualitative characters
defining some of the sections. This resuls in some
intergradation. Moreover, the position of some spe-
cies treated by Radlkofer was provisional because
no fruiting material was known for them.

The suggested interspecific relationships in
Radlkofer's classification of Serjania do not stand
when modern collections are taken into consideration.
As a result, to account for the variation present in
Serjania, it is necessary to redefine the original sec-
tional concepts. Consequently, fewer sections are rec-
ognized by me as discrete units within Serjania.

1 have combined eight of Radlkofer's sections into
one and have created a new section, for a total of six
sections (Table VII). In Figure 21, I have illustrated
the fruit features defining my concept of the sections
of Serjania.

Distribution and Ecology

Serjania is a New World genus with approxi-
mately 226 species, distributed from southwestern
United States to northern Argentina, including the
West Indies (Fig. 27). A few species are grown as
ornamentals in the Old World and in the Pacific. At
the presentstage of knowledge of Serjania, itseems
that the majority (60%) of species occupy a medium
geographical range (i.e., a quarter to a third of the
area of the continent), followed by species (35%)
which occupy a restricted range (endemic, usually
known from a few collections) and by species (5%)
with a wide geographical range (i.e., throughout the

continent). This patiern agrees with that found by
Gates (1982) for Banisteriopsis (Malpighiaceae)
which has winged diaspores similar to those of
Serjania. However, it cleatly differs from that found
by Gentry (1979) for most of the wind dispersed
Bignoniaceae lianas, which occupy wide geograph-
ical ranges.

There are three major centers of distribution for
Serjania, one in southern Mexico with 48 species,
another in the central Brazilian planalto, and a third
along the Brazilian Atlantic coast, both with 35 spe-
cies. A fourth center, containing 24 species, is found
along both sides of the Andes at middle elevations.

The great majority of Serjania species occur in
thickets or in open and relatively dry vegetation (50%)
such as cerrado, campo rupestre (a savanna-like veg-
etation with rocky outcrops)(Fig. 28A), and restinga
(Fig. 28B). Many of the species (35%) occur along
margins of gallery forests, andasmall percentage (8%)
are found usually associated with disturbed areas or
gaps in dense tall humid forests (Table VIID). Few
species occurin areas above 1500 m elevation, and no
species have been collected above 3000 m. The im-
portance of Serjania seems to decrease from wetter to
drier vegetation types. Goodland (1969) showed how
the abundance of S. grandiflora Camb. (=S. caracas-
ana (Jacq) Willd.) and S. erecta Radlk. decreases
along vegetations with increasing drier regimes and
fewer arboreal elements, i.e., there are fewer species
of Serjania in the continuum from cerradao-cerrado-
campo cerrado to campo sujo (forested areas 10 grassy
fields).
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Fig. 27. Distribution of Serjania by countries in the Americas. Number above line equals total number of species while
number beiow line equals number of endemic species in a given country.

It is possible that Serjania, in spite of being very
diverse in the cerrado, does not constitute a very
important ecological element for the flora of the area.
This conclusion has been reached through different
studies of cerrado vegetation. Goodland (1970), in his
ecological studies of the Tridngulo Mineiro (southem
Minas Gerais), did not mention Sapindaceae, and
Rizzini (1971) only cited three species of Serjania in
his survey on woody cerrado plants. It seems that many
herbarium collections of Serjania marked as from
cerrado, actually come from the gallery forests which
dissect much of the cerrado region.

The distribution of Serjania contrasts with that of
the closely related Paullinia because of its preference
for drier and more open environments. Although there
is some overlap in the distribution of species of the two
genera, the vastmajority of species of Paullinia occupy
humid dense forests, especially in the Amazon arca.
This pattern is understandable in fight of the fact that

the major mode of dispersal in Paulliniais zoochory.

Allspecies of S. sect. Platycoccus occurin South
America (except for S. cardiospermoides, which
has a middle to northern Central America distribu-
tion). Most have a rather restricted distribution. How-
ever, S. communis is widely distributed and three
others (S. ampelopsis, S. leptocarpa Radlk., and S.
squarrosa) have moderately wide distributions. Two
species, S. cuspidata and S. tenuis, occur along the
coastal scrubby vegetation (restinga) of southeastern
Brazil. Serjania cuspidata ranges from Bahia to Sio
Paulo and is sympatric with S. tenuis in Rio de Janeiro
where the latter occurs. Other endemics are found in
Brazil: S. regnellii Schlechtend. in the central planalto
in Minas Gerais, S. morii Acevedo-Rdgz. in the Atlan-
tic forest in Bahia, and S. hatschbachii in the Atlantic
forestin Sio Paulo. The rest of the species are distrib-
uted along middle elevations in the Andes. Serjania
ampelopsis ranges from Colombia to Bolivia, §.

g ||
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Fig.28. Typicalhabitats of Serjania. A. Campo rupestre (Serra do Cipo, Minas Gerais, Brazil), B. Restinga de Massambaba

(Rio de Janeiro, Brazil).
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Table VIIT
Occurrence of Serjania in major vegetation types as determined from exsiccatae.
Caatinga (Brazil)
bahiana (BA)?

PP, glabrata BA
MNMM_%NMN\.&E Mwwv pernambucensis Mw>w
ool Aw>w pinnatifolia (BA)

Campo Rupestre (Brazil)
acoma (GO, MG) hebecar, MT)
% \ pa
M.MW&SW&:EE MG) lethalis MZQV
&mﬁaﬂmmwﬁ_ (MG) meridionalis (GO)
clem ia (R)) multiflora (MG)
mmeeE (MG, BA) noxia (MG)
ree McE (GO, MG) paradoxa (MG)
%waﬁ‘bw (MT) regnellii MG)
g (BA) reticulata (MG, GO)
Cerrado (Brazil)
acoma (GO, MG, mansiana (MG)
scutidentaia MT, PR, SP) marginata (BA, GO)
acutider (BA, MG) membranacea (PA)
(BA) meridionalis (GO)
nwwnnm“axh (GO, SP) multiflora (GO)
MWW._WS S MG) obrusidentara (DF, MG, MT)
(GO, MT, PR) ovalifolia (DE, GO,
corrugata (BA, MG) MG, _Sd.
MMMWE (MT) paradoxa (BA, DF, MG)
elegar (MG) perulacea (GO)
(BA, GO, MG, pinnatifolia (MG)
Juscifolia MT, PR, SP) piscatoria (GO)
Secifsia (MG) pyramidata MG)
fnse %%. Wﬂw Rw.ni&n (GO, MG, MT, PR, SP)
lethalis (DE, GO, veturina ©o
MG, MT, SP)
Gallery Forest (in many countries)
acoma
ome grammatophora ?
nN:u.uMSn ) grandifolia WM“MMMNMMQ
E:Jm. opsis grandis paucidermsata
atrolineata grosii pedicellaris
caracasana herteri peruviana
nﬂu&@«hﬁi_o_&a inflata Ppinnatifolia
QNNSn:.&.nn . lamprophylia piscatoria
clematidifolia laruoneana platycar,
comata laxiflora plicata pa
communis leptocarpa polyphylla
n\ahw\ebn. lethalis \::nﬁwn
Mﬂ.&.&m?ﬁ macrocarpa purpurascens
&.WMMNS mansiana pyramidata
kmfﬁam\- N. marginata racemosa
g folia membranacea rachyptera
elongara meridionalis reticulata
awmﬂnv ) mexicana rhombea
eucardia multiflora rubicaulis
exarata nigricans squarrosa
\cew.nB . noxia tenuifolia
Juscifolia nutans triquetra
WW&EB obtusidentata trirostris
glutinosa owalifolia veluting
gracilis hebecarpa ernamb, ]
perulacea i eensis
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Table VHI (continued)
Restingas (southeastem Brazil)
caracasana (RJ) dura (SP)
ichthyoctona (BA, RJ) clematidifolia (BA, RJ)
elegans (R)) salzmanniana (BA, RI}
cuspidata (R)) eucardia (RY)
scopulifera (BA) dentata (BA, RJ)
fluminensis (R tenuis Aﬂmvv
truncata (R
Savannas
acoma Brazil (DF) mexicana Venezuela
atrolineata Venezuela, Mexico orbicularis Brazil (PA)
caracasana Paraguay ovalifolia Brazil (MA)
communis Venezuela paucidentata Venezuela
inflata Peru reticulata Bolivia
Terra Firme Forest (Amazon basin)
caracasana grandifolia pyramidata lethalis
circumvallata membranacea salzmanniana noxia
clematidifolia tenuifolia elongata glutinosa
paucidentata
Varzea Forest (Amazon basin)
dibotrya leptocarpa purpurascens
exarata membranacea pyramidata
inscripta paucidentata
Disturbed Vegetation (in many countries)
acutidentata dibotrya inscripta paradoxa
adiantoides didymadenia laevigata paucidentata
altissima diffusa laruotteana perulacea
aluligera diversifolia lateritia peruviana
ampelopsis dumicola leptocarpa pinnatifolia
arrolineata dura lethalis plicata
brevipes elongata lobulata polyphylia
calligera erecta membranacea punctata
caracasana exarata meridionalis regnellii
cardiospermoides foveata mexicana rekoi
chaetocarpa Sfuscifolia mucronulata reticulata
circumwallata fuscostriata multiflora rhombea
clematidea glabrata nigricans rufa
clematidifolia glutinosa noxia salzmanniana
columbiana goniocarpa nutans setigera
comata gracilis oblongifolia sphaerococca
communis grandifolia obtusidentata squarrosa
corrugata grandis owalifolia sufferruginea
crassifolia grosii orbicularis tenuifolia
crassinervis hebecarpa oxyphylla tenuis
cuspidata hispida punctulata trifoliolata
dasyclados ichthyoctona purpurascens triquetra
deflexa impressa pyramidata trirostris
deltoidea longipes racemosa velutina
eucardia mansiana

2 Abbreviations in parentheses stand for the Brazilian states.
b Reported by Araiijo de D. S. D. & R. P. B. Henriques, 1984.
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leptocarpa is found from Venezuela to Bolivia, S.
squarrosa is endemic to central Peru, and S. dumicola
is endemic to central Bolivia.

Reproductive Biology

The examination of numerous herbarium speci-
mens of Serjania suggests that the species are obli-
gately xenogamous. Although the species are
monoecious (because pistillate and staminate flow-
ers may be encountered in the same inflorescence), a
close examination of the flowers reveals them not to be
contemporary. This is corroborated by my field obser-
vations of individuals of S. caracasana and .
grandifolia Sagot, which bore only one kind of flower
ata given time.

In spite of the interesting floral morphology,
which has drawn the attention of many taxono-
mists, no studies have been published on the polli-
nation biology of Serjania. The only mention of
reproductive biology in Serjania is that of Miiller
(1873), in which the flowers of S. cuspidata are
said to be protandrous.

There are only a few publications which treat the
poliination biology of other genera of Paullinieae.
Simpson (1976) suggested that the petal append-
ages of Paullinia accumulate nectar in their hoods.
He also speculated that insects would necessarily
approach the flowers from above and that pollina-
tion is nototribic. While my observations confirm
that nectar is accumulated in the appendages, pol-
lination of Serjania was observed to be sternotri-
bic.

The flowers of Serjania are upwardly to laterally
oriented in the inflorescence. I have observed the
flowers of S. caracasana to open early in the morning,
producing a strong sweet smell which seems to attract
many different kinds of insects. The petals then are
expanded or become slightly reflexed while the ap-
pendages stay erect and pressed against the anthers
(Fig. 15¢). The appendages have a bright yellow color
in freshly opened flowers, but become white as the
flower ages.

The particular orientation of the petal appendages
in newly opened flowers (pressed together against the
stamens) seems to restrict the entrance to the nectary
disk by the visiting insects. The visitors must approach
the flowers from above in order to enter the tube-like
arrangement of petal appendages and stamens (Figs.
15¢, 17.1¢).

Among the most prominent visitors are small to
medium-sized bees (see Table IX). Equal numbers of

wasps and flies, as well as a small number of moths,
have also been collected while visiting the flowers.
On many occasions, medium-sized hummingbirds
have been observed visiting large-flowered species
of Serjania (pers. observations). Bees are the most
likely pollinators of Serjania because, when exam-
ined, they had pollen grains all over their ventral
surface. Most of them also had massive amounts of
pollen accumulated in their rear leg corbiculae. The
pollen from the corbiculae turned out to be almost
exclusively from the species of Serjania upon
which the bee was collected. This shows a high
fidelity of these insects toward the same source
species, at least on a given foraging flight. One of
the bees collected had three other kinds of grains,
but Serjania polien was by far the most abundant.
Flies are also potential pollinators because they had
pollen grains dusted over their ventral surfaces.
Flies also had abundant grains on their mouth parts
which indicates that they utilize Serjania pollen as
a food source. Different species of medium- to
large-sized wasps were also collected while visiting
the flowers of Serjania. They had large amounts of
Serjania pollen on their mouth parts, which sug-
gests that they also consume Serjania polien. No
pollen grains were observed elsewhere on their
bodies, except for one large wasp, which was car-
rying Serjania pollen on its neck. Itis possible that
this wasp is also an effective pollinator. The moths
collected did not carry pollen on their bodies.

Although nectar seems to be a major reward for
pollinators of Serjania, pollen grains may play a
large attracting role. The presence of indehiscent
stamens in pistillate flowers might constitute an
attractive feature for pollen foragers. The studies of
Bawa (1976) and Subba Reddi et al. (1983), upon
other members of Sapindaceae (Cupania
guatemalensis Radlk. and Sapindus emarginatus
Vahl) that have a floral biology similar to Serjania,
have shown that pollen is the major reward for their
pollinators.

No account on temporal activity of flower visitors
has been published. My observationsindicate that more
insects visit plants of Serjania during the early moming
and late afternoon than at mid-day and evening,

The fruits of Serjania, as already mentioned (Fig.
19), split into three mericarpic units which are either
dispersed by wind orwater currents. In dry, openareas,
wind is the predominant dispersal vector, whereas in
gallery orseasonally flooded forests water currents are
the principal mode of dispersal.

Once the fruits reach maturity, the mericarps are
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Table IX

List of insects visiting Serjania flowers collected during field work

Serjania ampelopsis Planch. & Linden. Bee (Apis mellifera L.) carrying no pollen, except for a few
grains on corbiculae. Fly (Copestylum sp.) carrying no pollen. ) o

Serjania confertiflora Radlk. Bees (Trigona bipunctata Lep.) with wv:.:a»i mmqg:w pollen on leg
corbiculae; Trigona dorsalis Sm., no pollen seen; Trigona jaty Sm., Serjania pollen on middle _nmm.‘

Serjania crassifolia Radlk. Bees (Apis mellifera 1..) carrying Serjania and other type of uo:a:...gmb.uczn
interrupta Latr., carrying a few Serjania pollen on mouth parts and on leg corbiculae; Trigona tes-
taceicornis var. punctata Sm., carrying Serjania pollen on abdomen and rear legs. Wasp (Brachygastra
augusti Saussure), carrying no pollen. ) )

Serjania deltoidea Radlk. Bee (Neocorynurasp.) carrying no pollen. Flies (Xanthoepalpus sp.), carrying
Serjania pollen on mouth parts; Trichopoda sp., carrying Serjania-type pollen on lower abdomen, head
and mouth parts; Ornidia obesa, carrying Serjania-type pollen on lower part of body and Ec:? .wwnm..
Tachinidae, carrying no pollen. Moth (unidentifiable), carrying no pollen. Wasps (Polybia dimidiata
Oliver), carrying no pollen; Polybia occidentalis Oliver, carrying Serjania wo:g on mouth parts. .

Serjania dumicola Radlk. Bees (Augochlora sp. and Colletes sp.), carrying no pollen. Wasp (Polistes
sp.), carrying no pollen. ) ) .

Serjania grandifolia Sagot ex Radlk. Bees (Trigona hypogea Silvestri), vo:Q.— grains all over wgonm_n_r
those on leg corbiculae exclusively Serjania type; Colletes sp. carrying =o=-.m.an=.E pollen type. Various
butterflies in the Hesperidae, carrying no pollen. Wasps (Camsomeris servillii .O:oﬂ:.v. carrying no pollen;
Mischocyttarus sp., carrying no pollen; Montezumia dimidiata Saussure, carrying MN.QE:Q v.ozwz onmouth
parts; Pepsis sp., carrying Serjania pollen on mouth parts; Synoecoides sp., carrying Serjania pollen on
neck.

Serjania cf. leucosepala Radlk. Bee (Neocorynura sp.), carrying no pollen. o

Serjania sphaerococca Radlk. Bee (Paratetrapedia sp.) carrying very few Serjania pollen over lower
part of abdomen. .

Serjania sufferruginea Radlk. Bees (Apis mellifera 1..), carrying Serjania pollen on leg corbiculae. Fly
(Allograpa exotica), carrying no pollen. . . .

SerjaniatenuifoliaRadlk. Bees (Apis melliferaL.), carrying no pollen; Trigona bi punctata Lep., carrying
no pollen; Trigona fulvohirta Fr., carrying no pollen; Trigona postica Latr), carrying EOm.:% Serjania
pollen on posterior part of abdomen, on legs and rear leg corbiculae; Trigona tataira var. mellicolor Pack.,
carrying few Serjania pollen over lower part of body. )

Serjaniasp. Bees (TrigonacompressaLatr. and Neocorynurasp.), carrying no pollen. Beetle (Polymerus
sp.), carrying no pollen.

aided in abscission by the wind. The wind speed  of wing omnusp.poz is ca. wo.. Qu_m 19¢). Oosma-
required for fruit abscission may vary from species  quently, the mericarps in this section tend to glide

to species, depending on weight, shape, and size of
the mericarp. These three factors may have an effect
on the dispersal potential of mericarp as well.
Smaller or lighter mericarps are expected to travel
longer distances than larger or heavier ones under
the same wind conditions.

After abscission, the mericarp spins in the air
around the locule with the wing oriented atca. 45° (Fig.
19b) from the axis of spin. A slight variation is found
in thespecies of S. sect. Plarycoccusin which theangle

rather than spin. According to Augspurger (1986),
gliding diaspores of tropical trees have a smaller
dispersal potential than antogyro diaspores (spin-
ners) under the same wind conditions. This differ-
ence in dispersal behavior might account for the
more restricted distribution of species of S. sect.

Platycoccus compared to species of other sections of
Serjania. It seems that subsequent dispersal of mer-
icarps by water is also common in Serjania because
many of the species occur along rivers and streams.
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Economic Botany

Serjania is well known for its ichthyotoxic activ-
ity. In a worldwide survey of ichthyotoxic plants,
Serjania has the greatest number of species utilized
for this purpose (Acevedo-Rodriguez, 1990). A total
of 57 species ranging from Central to South America
and into the West Indies, have been reported to be
used as fish poisons. The main compounds respon-
sible for the ichthyotoxism seem to be saponins,
which kill fish by asphyxiation.

The stems of various species of Serjania (S. poly-
Pphylla, S. mexicana, and S. subdentara) are utilized in
the manufacture of baskets and as binding material in
the construction of small houses or huts in Cuba and
Puerto Rico (Vélez, 1950; Morton, 1981). In the Do-
minican Republic, the bark of various species of
Serjania is used for making ropes.

Various other species have been utilized in folk
medicine for the treatment of toothache, rheumatism,
and venereal diseases (Morton, 1981).

In Minas Gerais (Brazil), thin cross sections of
various species of Serjania (along with other species
of lianas) arc used to decorate small souvenir boxes.

Taxonomic Treatment

SAPINDACEAE Jussieu, Gen. pl. 246. 1789.
Type: Sapindus Linnaeus
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Tribe Paullinieae Kunth in HB.K., Nova gen. sp.

pl. 5:77. 1821. Type: Paullinia Linnaeus
Subtribe Eupaullininae Radlkofer in A. Engler, Pflanzenr. 4
(Heft 98a): 165: 19, 1931.

Woody climbers. Leaves temnately, biternately, or
pinnately compound (less often further divided) with
a terminal leaflet; stipules present, although in many
species early deciduous. Inflorescences thyrses, the
axillary ones bearing a pair of opposite tendrils at
lower node, the terminal without tendrils. Flowers
zygomorphic; calyx 4-5-merous; corolla of four dis-
tinct petals, with adnate hood-shape appendage at
adaxial surface; nectary disk unilateral, modified into
(2-)4 protruding glands; stamens 8, unequal or equal,
the anthers dorsifixed or less frequently basifixed,
introrse; pollen grains triangular (hemitricolporate,
triporate) or cllipsoid-cylindric (4-colporate); ovary
tricarpellar, each carpel with a single ovule.

EXCLUDED TAXON

Thinouia Triana & Planchon, Ann. Sci. Nat. Bot.
IV, 18: 368. 1862. Type: Thinouia myriantha Tri-
ana & Planchon.

A cladistic analysis has shown that Thinouia be-
longs to neither the tribe Paullinieae nor to the
Thouinieae (see chapter on Generic Relationships).
Thinouia should better be placed in the tribe
Cupanieae.

SYNOPTIC KEY TO GENERA OF PAULLINIEAE

L. Petals not projecting beyond the calyx; stamens with filaments of equal length; anthers basifixed; stigma capitate;

pollen grains cylindric-ellipsoid, 4-porate . . . . . . . ..

................... Lophostigma Radlkofer.

(two species, one from Bolivia, the other from Peru and Ecuador)

1. Petals projecting beyond the calyx; st with fil

of unequal length; anthers dorsifixed;

stigma 3-branched; pollen grains triangular, hemitricolporate or triporate.
2. Fruits schizocarpic, separating into samaroid mericarps; seeds not exposed.

3. Mericarps with distal locule and a proximal wing

........................ Serjania Miller.

(about 226 species, from tropical and subtropical America).

3. Mericarps with short wing all around locute . . .

(three species from tropical America).

.................. Houssayanthus Hunziker.

2. Fruits septifragal capsules, not separating into mericarps, seeds exposed.
4. Fruits papery and inflated, seeds with white reniform or cordiform hitum, plants herbaceous or slightly

woody.

5. Fnits not completely inflated, with marginal wing; stamens of same length, spreading; anthers with
apical appendage; disk glands four; plants producing milky exudate ... ... ... . » - -Urvillea Kunth.
(about 15 species from tropical and subtropical America).

5. Fruits completely inflated, without marginal wing; stamens of unequal length, connivent, anthers

without apical appendage; disk glands two; plants not producing milky exudate

(about 14 species from tropical and subtropical America).

4. Fruits woody; seeds usually with sarcotesta, but without white hilum; plants woody . . .

. Paullinia Linnaeus.

(about 150 species from tropical and subtropical America).
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SERJANIA Plumier ex Miller, Gard. dict. abr. ed.
4. 1754. Type: Paullinia seriana Linnaeus
(Serjania seriana (L.) Druce)= Serjania sinuata
Schumacher (lectotype designated by Croat,
1976).

Woody climbers. Functionally monoecious with
functionally male and female flowers. Plants usually

secreting a white resin. Cross section of stems usu-
ally with multiple cylinders, or frequently simple.
Leaves usually temnately, biternately or pinnately
compound; stipules small (except in a few species)
and deciduous. Inflorescence axillary or terminal
thyrses, never cauliflorous. Fruits schizocarpic, sep-
arating into three samaroid mericarps, the wing
proximal.

SYNOPTIC KEY TO SECTIONS OF SERJANIA

L. Fruit wing not or hardly distinct from locule (not or slightly constricted below locule); locule flattened, elliptic in

cross section.
2. Seedsspherical ornearlyso . ............
2. Sceds flattened, lenticular.,

....................... S. sect. Eurycoccus.

3. Locule woody with a hom-like projection onlateral wall . . . . .. ............ S. sect. Ceratococeus.
3. Locule membranous or chartaceous, without a hom-like projection . . ... .. ..... .h . sect. Plarycoccus.
1. Fruit wing strongly differentiated from locule (strongly constricted below locule); locule globose, triangular, or

rounded in cross section.
4. Locule membranous, inflated . . . ... .......
4. Locule woody, not inflated.

S. sect. Physococcus.

5. Partitioning wall with a rib (all around) projecting beyond the locule walls; locule triangular in cross section

...................... S. sect. Confertiflora.

5. Partitioning wall not projecting beyond locule walls; locule spherical or triangular in cross section . . . . . .

Serjania sect. Confertiflora Acevedo-Rdgz., sect. nov.
Loculi transsccti triangulares; dissepimenta ultra
coccos excurrentia; cincinni verticillati.

Fruit locule triangular in cross section; dissepi-
ment projecting beyond locule, forming a rib-like
structure. Inflorescence with whorled, long-pedun-
cled cincinni.

Type: Serjania confertiflora Radlkofer.

Serjania sect. Platycoccus Radlkofer, Consp. sect. sp.
Serjan. 3. 1874. Type (lectotype here designated):
Serjania cuspidata Cambessédes

Serjania sect. Platycoccus subsection 1 Radlkofer,
Consp. sect. sp. Serjan. 3. 1874.

Serjania sect. Platycoccus subsection 2 Radlkofer,
Consp. sect. sp. Serjan. 3. 1874.

Woody to herbaceous climbers. Plants producing
a clear or milky exudate (resin). Stems obtusely
3-5-angular or terete; cross section of stem with
multiple steles, a central and three to seven periph-
eral ones, or simple. Leaves ternately or biternately
compound (further compound in S. squarrosa),
stipules minute and deciduous. Inflorescence usu-

S. sect. Serjania.

ally long and pendant, with coiling axis. Nectary
disk with two or four glands, the torus enlarged.
Samaras with flat locule not differentiated from
wing, locule not crested or winged; wing straight or
slightly constricted below locule, the partitioning
wall oblong or narrowly elliptic. Seeds lenticular,
or asymmetrically lenticular, flattened.

Distribution. Most of the species in S. sect.
Platycoccus have restricted distributions. Of the
thirteen species here recognized, nine are endemic
to small areas (Figs. 36, 41), one (Serjania commu-
nis) has a very wide distribution (Fig. 30), and three
have relatively wide distributions (Figs. 32, 39). As
pointed out before, it seems that the restricted dis-
tribution of the species of S. sect. Plarycoccus is
related to the dispersal capability of their fruits.

Within S. sect. Platycoccus, Radlkofer recog-
nized two subsections and 24 species. In this revi-
sion, no subsections are recognized and only nine
of the species included by Radlkofer in the section
are recognized (Table X). Of the species Radlkofer
recognized, ten (known by him only from inade-
quate fruiting material) belong to other sections of

e EE——,,——— T
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Table X

Comparison of the species placed by Radlkofer in S. sect. Platycoccus with the classification proposed here

Radlkofer's classification (1931)

S. sect. PLATYCOCCUS
S. communis

Classification here proposed

S. sect, PLATYCOCCUS
1. S. communis

1.
2. S. hirsuta ]
) S. hirsuta
3. §. stenopterygia i
4. S. R.bmo.nnﬂyn 2. 8. M..MNMM_%W o
5. 8. viridissima N SZ.B.E
6. S. dumicola 3. 8. mri.w&wain
7. S. cuspidata 4. S. cuspidata
N 5. S. morii
8. S. regnellii it
9. S. cardiospermoides M w M.MMMMN.WQ:EEQ
10. §. tenuis 8. S ww.h“.w%&eimw
9. 8. unidentata
10. S. hatschbachii
. t1. S. laruotteana
L1. S. ampelopsis i
12. S. areolata 2.8 m:ﬂ&a%wa.
13. S. squarrosa 13. &S wahwwe“n
14. S. platypetala .m. plaryperala
15. . grandidens S grancidens 0K

16. S. paludosa

17. S. chartacea w WMM:&W%MMQ

18. 5. confertiflora s. confertiflora

19. S.inscripta 5. inscripta

20. S. minutiflora S. minutiflora

21. 8. decemstriata S. decemstriata

S. sect. EURYCOCCUS
S. trichomisea

S. sect. PHYSOCOCCUS
S. brachyptera

24. 8. foveara m MMNMrmSmE>Z~>

22. S. trichomisca

23. S. brachyptera

Serjania and another five are here treated as s i i i

. er | yn- by Radlkofer into a different section belong to S.
onyms of species iE::..w. sect. NEQ@RFW (Table  sect. Platycoceus, thereby bringing the total :.MB_UQ
X). Three recently described species and one placed  of species I recognize in the section to thirteen.

KEY TO THE SPECIES OF S. SECT. PLATYCOCCUS

1. Cross section of stem with multiple steles, stems obtusel
3 or sharply angled.
2. Leaves temate or bitemate. Y e
3. Cross section of stem with 3 peripheral steles.
4. Leaves bitemnate,

5. Calyx with third and fifth sepals connate 3/4 1o entire length; stems obtusely to sharply angular,

variouslypubescent . . . ... ... ... L. 1. S. communi
5. Calyx with third and fifth sepals free; stems usually obtusely angled, glabrescent. ’ o
M. Moiﬁm 5-7 mm long; fruit pyriform in outline, 5-6 cm long ............ 2. 8. leptocarpa
" F8<W SM_,MM.M 3-4 mm long; fruit oblong in outline, ca. 2cmlong . ... ....... .. 3. 8. dumicola.
7. Stems sharply triangular.
8. Stem with long (1.5-3 mm), hispid, ferrginous hairs only along ridges.
9. Leaflets ovate to trilobate, densely hirsute on both surfaces . . . .. ..... 4. S. cuspidata,
9. Leaflets wide-elliptic, glabrous on both surfaces . . . . . . . . . . ... ... ... 5. 5. mori
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8. Stems sparsely covered with short, (0.5-0.8 mm long), yellowish hairs . . . . . . . 6. S. regnellii.

7. Stems obtusely 3-5 angular.

10. Terminal leaflets ovate, widely ovate, or trilobate, with lower surface densely to sparsely

covered with yellowish appressed hairs

................... 7. S. cardiospermoides.

10. Terminal leafiets ovate, elliptic, oblong, or lanceolate, with lower surface glabrous . . . 8. S. renuis.

3. Cross section of stem with 5 to 8 peripheral steles.

11. Leavestemate . . ... ............

11. Leaves bitemate.

9. S. unidenrata .

12. Stems lobed, with 5-6 furrows, with setulose (23 mm long) hairs, often with short thorny

...................... 10. S. hatschbachii.

projections . . . ... ...
12. Stems terete or obtusely angular, tomentose, without thomy projections . . . . . . . 11. S. laruotteana.
2. Leaves decompound (3-5-jugate, lower jugae further divided) . . . .. ............ .. 13. S. squarrosa.

1. Cross section of stem with single stele; stems terete . . . .

1. Serjania communis Cambessédes in St. Hilaire, Fl.
Bras. Mer. 1: 362. 1828. Type. Brazil. Rio de Ja-
neiro, s.d. (fl, fr), St. Hilaire car. D 810 (holotype,
P; isotype, MPU, n.v,; photo NY from MPU).

Figs. 10d; 13f; 23a-¢; 29a-k.

Semi-woody climber to 15 m long. Stems slender
(less than 1 cm in diameter), obtusely or sharply 3 or
S-angular, with three major ribs, stems ferruginous-to-
mentose, especially on main ribs, or glabrescent; cross
section with large, central, subterete or obtusely 5-an-
gled stele and three smaller, subterete, elliptic or later-
ally compressed, peripheral steles. Stipules deltoid or
subulate, 0.5-1.5 mm long, with same indument as
stem. Leaves biternate; petioles not winged, sub-terete
or angular, adaxially furrowed, 1.7-4.5 cm. long,
densely to sparsely tomentose; main rachis sub-terete,
margined, or narrowly winged, adaxially furrowed,
1-4 cm long, densely to sparsely tomentose; second-
ary rachises sub-terete, adaxially furrowed, 1-3.3 cm
long, densely to sparsely tomentose; leaflets charta-
ceous, acute or long acuminate (less often obtuse) and
mucronate at apeXx, the terminal leaflet larger, 3-7.5
(-11) % 1.7-3(-5) cm, elliptic, narrow elliptic, ovate,
lanceolate, rhombic, or less often trilobate, with atten-
uate or cuneate base, sometimes tapering into more or
less prolonged petiolule, the lateral leaflets 2-5 x
(0.5-)1.4-2.7 cm, oblong, elliptic, or lanceolate, with
obtuse (or rarely obcordate) and oblique base, sessile
or petiolulate, the upper surface glabrous or sparsely
covered with 0.7-1.5 mm long, yellowish, inflexed or
erect hairs with swollen bases and glandular hairs,
especially on veins, the lower surface lighter, sparsely
covered with same indument as upper surface, espe-
cially on veins, or glabrescent, the margins ciliate,
acutely or obtusely setrate, the teeth clear glandular,
the veins mixed craspedodromus, the primary vein

12. S. ampelopsis.

slightly prominent on abaxial surface. Inflorescence
longer than subtending leaf; axis 4-angular, 3-64
(-12.5) em long, densely ferruginous tomentose, es-
pecially on angles, or glabrous; rachis 4.5-9.3(-12.5)
cm long, subterete or angular, furrowed, densely fer-
ruginous tomentose; bracts and bracteoles subulate,
1.2-1.5 mm long, densely ferruginous tomentose, with
glandular hairs on margins; cincinni (-drepania) alter-
nate, opposite, or whorled, the peduncle 0.5-1 cm
long, with same indument as rachis, 4-5-flowered, the
pedicels 1.7-3(-4) cm long, slightly flattened, densely
ferruginous tomentose, articulate at 1 mm or less from
base, with a bracteole at base. Flowers with sepals
obtuse at apex, minutely ciliate at margins, abaxially
covered with whitish, woolly hairs, the outer sepals
ovate, (1.5-)2-3(~3.5) mm long, the inner sepals 3-5
mm long, elliptic or ovate, the third and fifth 3/4 to
completely connate; petals white or light yellow, spatu-
late orobovate, clawed, rounded atapex, (4-)4.5-6(-6.5)
mm long, densely to sparsely papillose on adaxial
surface, the appendages ca. 3.5-5 mm long, with
densely hairy margins, the central ones hood-shaped
with fleshy, crown-shaped apex, the lateral ones not
fleshy, asymmetric, with outer side bent over disk
glands; disk with two central glands, ovate or sub-
rounded in outline, periclinally flattened, ca. 0.5~1 mm
long, the lateral glands obsolete; torus enlarged; fila-
ments flattened, densely covered with inflexed, white,
0.2 mm long hairs, the anthers 0.5-0.6 mm long;
ovary obovate in outline, densely covered with
whitish, inflexed hairs 0.2 mm long, the style with
same indument as ovary, the stigmas papillose.
Fruits 2.5-3 cm long, widest at base, notched at
apex, subcordate or truncate at base; locule slightly
prominent, not crested, with slightly prominent,
reticulate vein network; wing glabrous or with
short, yellowish hairs with swollen bases, outline
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Fig.29. Serjania communis. a. Cross section of stem of S. communis Vvar. col 1 i
. 8. ¢ 3 . communis showing a central and three peripheral
steles Q«.wtm&b.%&wﬂ 1431). b. Cross section of stem of S. communis var. glabra showing indument (Jouvin 465). Pvmwmn_wnn

leaf of S. var.

is (Krapovickas & Vanni 37000). d. Winged rachis, S. is var. alsmithii (Woytk ki

5757). e. Recurved lower m_w:aﬁ_n_. tooth on leaflet margin, S. communis var. alsmithii (Kilug 2557). £. Staminate flower with
vﬁw_m removed, S. communis var. gi.i::G.AQmimw 452). g. Central petal with adnate appendage, adaxial surface sparsely
papillose, S. communis var. communis (Heiner 452). h. Fruits mericarps, §. communis var. communis, right side from

Krapovickas & Vanni 37000, left side from Beleém 1598,

i. Seed, lateral side, S. communis var. alsmithii (Killip & Smith

28301). j- Seed, ventral side (same as i). k. Embryo with straight cotyledons (same as i).

not constricted below locule; the partitioning walls
to 2 mm wide. Seeds lenticular, light brown, ca. 5
mm long; embryo with straight cotyledons.

Distribution and Phenology. Serjania commu-

nis is the most polymorphic and widely distributed of
all species of 5. sect. Platycoccus. Tt occurs in Colom-
bia, Venezuela, Ecuador, Peru, Brazil, and Bolivia and
has been collected in savannas, restingas, dense humid
forests, dry scrublands, gallery forests, and in open
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areas such as forest margins, road margins, and from
secondary vegetation. It is found from sea level to
1500 m elevation (Fig. 30). It flowers and fruits
year-round.

Local Name. Brazil, Sao Paulo: Timbd miudo.

Field observations. The stems of S. communis
produce a watery exudate (not milky) when cut and
the inflorescences are pendulous.

The name communis refers to the common occur-
rence or wide distribution of this species.

KEY TO VARIETIES OF S. COMMUNIS.

1. Teeth of leafle: margins straight; inflorescence to two times longer than subtending leaf.
2. Upper leaflet surface smooth; stems obtusely three to five angular, variously pubescent . . . . . . . ... ... ..

la. S. communis var. communis.

2. Upper leaflet surface foveolate; stems sharply triangular, commonly tomentose atangles . . . . .. ... ... ..

1. Teeth of leaflet margin recurved; inflorescences ca. three times longer than subtending leaf

1a. Serjania communis Cambessédes var. commu-
nis. Figs. 29a, ¢, f, g.

Serjania hirsuta Cambessedes in St. Hilaire, Fl. Bras. Mer. 1:
367. 1828. Type. Brazil. Minas Gerais: Onga, in pasture,
s.d. (fl), Laruotte s.n. (holotype, P; isotype, MPU, n.v.;
photo NY from MPU).

Serjania communis var. mollis Radlkofer, Monogr. Serjania
110. 1875. Type. Brazil. Minas Gerais: Caldas, 24 May
1868 (£1), Regnell I 38* (lectotype, MO, here designated).

Serjania communis var. pilosula Radlkofer, Monogr. Serjania
110. 1875. Type. Same as typical variety.

Serjania stenopterygia Radlkofer, Monogr. Serjania
110. 1875. Type. Brazil. Bahia: s.d. (fl), Blancher 3747
(holotype, G; isotypes, F-2 sheets, G, GH, NY).

Stems 3-5-angular, with 3-5 major ribs. Plant
densely pubescent to glabrescent, hairs minute and
glandular or not-glandular, yellowish or whitish,
erect or prostrate, with swollen base. Leaflets lan-
ceolate, elliptic, narrowly elliptic, thombic, or trilo-
bate, the margins acutely or obtusely serrate.

Distribution. Serjania communis var. communis
has the widest distribution of the varieties of S.
communis (Fig. 30). It has been collected in Vene-
zuela, Colombia, Ecuador, Peru, Brazil, Bolivia and
Paraguay from a wide array of ecosystems such as
humid forest, gallery forest, open disturbed areas,
scrublands, savannas, and the sandy restingas of
southeastern Brazil. It ranges from sea level to 1500
m elevation.

.................. 1b. S. communis var. glabra.

1c. S. communis var. alsmit

Recognition of vars. mollis and pilosula is not
warranted, because these taxa are based on insignif-
icant differences. Moreover, Radlkofer cited the
same collection under different varietal names. The
recognition of S. hirsuta is not accepted here either
because it represents an extreme in variation in
indument character. Likewise, S. stenopterygia dif-
fers from the remaining specimens of S. communis
var. communis only in its winged leaf rachis.

Specimens examined. VENEZUELA. AMAZONAs:
Raudat de los Guaharibos, 2°16'N, 64°38'W, at water’s edge,
24 Jul 1951 (f1), Croizar 294 (NY); Raudal Monserrat, by
riverside, 19 Sep 1951 (fl), Croizar 658 (NY). ANZOATEGUL:
Freites, trail between San Durrial and Los Pajaritos, 10°03'N,
64°06'W, 1200-1400 m, mountain savanna, along creek, |
Dec 1981 (fl), Davidse & Gonzilez 19783 (NY, MO).
ARAGUA: Colonia Tovar, 10°25'N, 67°17'W, 1854-1855 (),
Fendler 203 (GH, K, US); Turiamo, 500 m, s.d.(fl), Williams
10420 (F-2 sheets, US). DISTRITO FEDERAL: Caracas, Oct
1846 (f1), Landsbergen 166 (S); lower Cotiza, vic. Caracas,
in savanna, 1200 m, 23 Sep 1917 (fl), Pirrier 7420 p.p. (US);
lower Cotiza, in savanna, 800-1200 m, t4 Oct 1917 (fl),
Pintier 7484 (US). MIRANDA: Los Teques, Parque de los
Barbaros, 1100-1500m, 21 Dec 1917 (fl, fr), Pirtier 7610 (G,
US). TACHIRA: Lobatera, La Cazadora, 7°55'N, 72°18'W, dry
disturbed evergreen scrub, 21 Jul 1983 (fl), Werff & Ortiz
5405 (MO). ZuLIA: Bolivar, El Pensando-Las Tres Marias,
10°25'N, 70°55'W, evergreen forest, 7 Feb 1980 (f1), Bunting
8724 (NY).

COLOMBIA. ToLiMa: La Trinidad, along ravine, 1100~
1300 m, 21-25 Dec 1917 (f1), Pennell 3313 (GH, MO, US).

ECUADOR. SANTIAGO-MORONA: El Partidero, ridge be-
tween rivers Paute and Negro, 730-1180 m, 14 Dec 1944 (f1),
Camp 1521 (NY).
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Fig. 30. Distribution of Serjania communis vatieties, Each symbol represents a single collection.

PERU. HUANCAVELICA: Tayacaja, above Virgen-Pampa,
SEof Tintay, low, evergreen forest, 1000m, 11 Apr 1964 (f1),
Tovar 4602 (US). JUNIN: La Merced, dense forest, 700 m, 29
May-4 Jun 1929 (fl), Killip & Smith 25408 (F, NY, US).

BRAZIL. Bag1A: Prado, 6 km S of Prado, near sea level,
4 Sep 1986 (fr), Acevedo-Rdgz. et al. 1542 (CEPEC, MO,
NY, US). DisTrITO FEDERAL: Without specific locality, 14
Apr 1959 (fl), Pereira 4563 (US). ESPIRITO SANTO: Al-
deramento dos Indios, along Paricas river, 9 Jul 1942 (fl),

Bueno & Emygdio 199 (R); Aracruz, Estagio de Biologia
Marinha Mello Leitdo, 9 Jan 1986 (fr), Araijo & Peixoto
296 (NY); Fundio, Tres Barra, { Aug 1984 (fr) Pizziolo 207
(MBML, US); Itaguassi, Alto Limoeiro, 22 May 1946 (fr),
Brade et al. 18348 (RB-3 sheets); Santa Teresa, Vargem
Alta, 7 May 1985 (f1), Bouquet Fernandes 1119 (MBML,
US); Sao Mateus, Reserva Soorctama, 30 m, 15 May 1977
(fl), Martinelli et al. 2246 (RB-3 sheets). MINaAS GERAIS:
Teofilo Otoni, roadside, 14 Aug 1965 (1), Belém 1598
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(CEPEC, NY); Vigosa, road 10 Sio Miguel, corrego Sujo,
600 m, 28 Jul 1930 (fl, fr), Mexia 4909 (F, GB, MO, NY,
US). PARANA: Morretes, Graciosa-Serra Paranapiacaba,
23 Jan 1953 (f1), Stellfeld s.n. (US); Ypiranga, forest
margin, 4 Jan 1909 (fl), Dusén 7490 (GH, US). Rio bg
JANEIRO: Alto de Teresopolis, 850 m, s.d. (st), RB 69656
(RB-2 sheets); Araruama, Rio Bacaxa, 16 Jun 1976 (fl),
Araiijo et al. 1183 (GUA); Casimiro de Abreu, roadside,
13 Aug 1986 (fl, fr), Acevedo-Rdgz. et al. 1439 (MO,
NY, RB); Itapeba in restinga, 22 May 1963 (f1), Martins
315 (GUA); Jacarepagud, along road to Represa
Camorim, 25 Aug 1980 (fr) Ledo 1323 (GUA);
Mangaratiba, llha de Marambaia, 14 Jul 1983 (fl), Pace
& Ribeiro 14 (NY, UFRJ); Majé, Mar-Apr 1823 (fr),
Riedel s.n. (NY); Maric4, secondary forest, low eleva-
tion, 15 Aug 1986 (fl, fr), Acevedo-Rdgz. er al. 1455,
1456 (MO, NY, RB); Novo Friburgo, May 1935 (fl),
Alston-Lutz, 890 (R); Novo lguagu, Tingud, Serra do
Macaco, roadside, 26 Sep 1983 (f1), Somner et al. 390
(GUA); Parati-Mirim, 29 Jun 1977 (1), Almeida et al.
255 (RB-2 sheets); Petrépolis, montane forest, 700-
1044 m, 10-16 Jul 1882 (fl), Ball s.n. (NY); Pirai,
Ribeirdo das Lajes, 5 Jul 1983 (f1), Peixoto & Peixoto
1874 (NY); Rio Bonito, Bragana, Aug 1974 (fl, fr),
Laclette 168 (R), Faz. Cachoeiras, secondary vegetation,
13 Aug 1986 (fl, fr), Acevedo-Rdgz. et al. 1431 (MO,
NY, RB); Rio de Janeiro, Barra da Tijuca, restinga, 11
Jul 1964 (fr), W. Hoehne 5738 (RB); Jardim Botanico, 19
Aug 1945 (fr), Kulmann 6262 (NY, RB-7 sheels); Morro
da Urga, 9 Jun 1957 (fr), Emmerich 20 (R); Pao de Agucar,
9 Jun 1957 (fr), Travassos 260 (R); Recreio dos
Bandeirantes, Lagoinha das Taxas, 20 Jun 1965 (fl), Santos
5876 (R); Tijuca, 22 May 1963 (fl), Martins 315 (MOY);
Tijuca, Sete Caixinhas, 22 Jun 1979 (fl), dos Santos 43
(GUA); Vista Chinesa, roadside, 10 Aug 1979 (fr), Angeli
473 (GUA), Aug 1877 (fl), Glaziou 8592, 8593, 8598
(K), 1839 (f1), Guillemin 782 (F-2 sheets), 8 Jun 1960
(fD), Martins 129 (GUA), 5 Aug 1983 (fr), Somner s.n.
(GUA); vic. Toca dos Pereiras, 2 Jun 1982 (f1), Somner
198 (GUA); Serra dos Orgaos 12 May 1877 (f1), Glaziou
8598 (R); Silva Jardim, Rio Capivari, 16 Jun 1976 (fl),
Araijo et al. 1178 (GUA); Teresépolis, 12 Aug 1942
(fr), Emygdio s.n. (R); Vargem Grande, on Boca do Mato
road, 25 Aug 1980 (fr), da Rocha 158 (GUA); along road
do Sacarrao, 24 Jul 1983 (fr), Somner 38/ (GUA). Rio
GRANDE DO SUL: Vic. Sdo Leopoldo, Oct 1941 (f1), Leite
570 (NY). SANTA CATARINA: Alto Matador, Rio do Sul,
forest, 700 m, 17 Oct 1958 (f1), Reitz & Kiein 7320 (NY,
US); Brusque, secondary vegetation, 10 Oct 1949 (f1),
Reirz 3088 (F, US); Azambuja, secondary vegetation, 50
m, 18 Nov 1953 (fr), Klein 742 (US); Ibirama, riverside,
100 m, 20 Sep 1956 (fl), Reitz & Klein 3710 (NY, US);
Ilhota, secondary vegetation, 100 m, 21 Oct 1960 (fr),
Reitz & Klein 10256 (NY, US); Itajai, s.d. (fl, fr), Miller
294 (R); Morro da Ressacada, secondary vegetation, 50
m, 14 Oct 1955 (f1), Klein 1706 (NY, US); Sanga da
Areia, roadside, 27 Nov 1980 (fr), Krapovickas & Vanni
37000 (CTES); Urubici, disturbed vegetation, 11 Nov 1964
(1, fr), Martos 12029 (SP-2 sheets). SAio PauLO: Cam-
pinas, Chacra Procuga, 24 May 1905 (fl), Heiner 452 (MO);
Tlha do Cananeira, edge of rainforest, sea level, 9 Sep 1976
(fl), Davis et al. 60773 (SP); Jardim Botanico, 10 Jul 1968
(f1), Sendulsky 975 (SP-2 sheets); Reserva Bioldgica
Parque Estadual Fontes de Ipiranga, forest, 28 Feb 1989

(fr), Barros 1595 (SP-2 sheets), 28 Aug 1977 (f1),
Silvestre 78 (SP-2 sheets); Reserva do Instituto de
Biologia SP, disturbed terra firme forest, 15 Nov 1980
(fr), Rosa & Pires 3741 (SP); Santa Ana, Nov 1912 ({1,
{r), Brade 6412 (SP); Sitio Tangari, 3 Feb 1987, (f1), de
Mello 5242 (R).

BOLIVIA. La Paz: Nor Yungas, ca. Coroico on road from
Caranavito Yolosa, 1000m, 31 May 1987 (1), Acevedo-Rdgz.
& Vargas 1742 (LPB, MO, NY, US).

1b. Serjania communis Cambessédes var. glabra
Radlkofer, Monogr. Serjania 110. 1875. Type. Bra+
zil. Without locality, s.d. (fl), Sellow s.n. lectotype, F,
fragment of B, here designated). Fig. 29b.

Serjania cuspidata Cambessédes . dissecta Radlkofer,
Monogr. Serjania 107. 1875. Type. Brazil. Without spe-
cific locality, Pohl s.n. (type, n.v.).

Stems sharply triangular, tomentose ferruginous,
especially atangles. Upper leaflet surface foveolate.
Plants variously pubescent or glabrescent.

Distribution. Serjania communis var. glabra
is restricted to the southeastern states of Brazil
(Fig. 30). It has been collected in moist forest as
well as in open areas at elevations from sea level
to 1000 m.

Specimens examined. BRAZIL. EsPiRITO SanTo:
Ibatiba, margin of forest, 21 Jul 1982 (fr), Hatschbach &
Guimardes 45160 (F). MINAs GERAIS: Ouro Preto, 7 Jan
1894 (fl, fr), Magalhdaes Gomes 33 (R); Santa Bérbara,
13 Apr 1933 (f1), Barreto 38292 (SP); Serra, on road MG
010, from Diamantina to Concei¢io de Mato Dentro,
1000 m, 20 Aug 1986 (fr), Acevedo-Rdgz. et al. 1496
(EPAMIG, MO, NY). PARANA: Guaratuba, Boa Vista,
margin of forest, 6 Mar 1980 (fl, fr), Oliveira 252 (GB,
MO). Rio de Janeiro: ltatiaia, Lago Azul, 24 Jan 1936
(fl), Campos Porto 2867 (B); Itatiaia forest, 900- 1000
m, 20 Oct 1927 (fl, fr), Zerny s.n. (W); Macaé, Pico do
Frade de Macaé, 900-1000 m, 22 Oct 1985 (fl),
Leitmann et al. 14 (NY); Teresopolis, Granja Mafra,
28 May 1977 (f1), Carvalho 540 (NY). Sio PauLO:
Butantan, 29 Sep 1917 (fl, fr), F.C. Hoehne 556 (NY);
Cubatdo, 24 May 1894 (fr), Loefgren 10409 (SP);
Reserva Bioldgica do Parque Estadual das Fontes de
Ipiranga, 20 Mar 1978 (fl), Fiuza et al. 70 (SP), 19 Dec
1977 (f1), Makino 106 (SP), 28 Nov 1979 (fl, fr),
Silvestre 221 (SP); Santo Amaro, over shrubs, 750 m, 16
Feb 1922 (fl, fr), Holway & Holway 1565 (US). Sdo
Paulo, Cidade Jardim, Nov 1940 (fl, fr), W. Hoehne
13426 (NY); Séo Paulo, in woods, 20 Nov 1941 (fl, fr),
Pickel 5513 (US); Instituto Botanico, 860 m, forest, 21
Feb 1976 (f1), Davidse 10499 (MO, SP), Jan 1977 (fl, fr),
Kirizawa 91 (SP); Serra da Bocaina, Jan 1925 (f1), Alston-
Lutz s.n. (R); Ubatuba, Mirim River, gallery forest, 10-40
m, 17 Jul 1979 (fr), Jouvin 465 (RB).
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1c. Serjania communis Cambessédes var. alsmithii
(Macbride) Acevedo-Rdgz. comb. nov.
Fig. 29d, e, ik.

Serjania alsmithii Macbride, Publ. Field Mus. Nat. Hist., Bot.
Ser. 8, 3A: 298. 1956. Type. Peru. Loreto: Yurimaguas,
lower Huallaga river, 135 m, woods, 22 Aug-9 Sep 1929
(fr), Killip & Smizh 28301 (holotype, F; isotypes, NY, US).

Stems ulmxwumc_wﬁ glabrescent. Leafler margins
with recurved teeth (at least the lower ones). Inflores-
cences 10 three times longer than subtending leaves.

Distribution. Serjania communis var. alsmithii
is restricted to the southern part of Colombia, Ecu-
ador, Peruand eastward into central Brazil (Fi £.30).
It has been collected from 100 to 1300 m elevation,
from moist forest and disturbed areas.

Specimens examined. COLOMBIA. CAQUETA: San José
de Fragua, disturbed forest along river, 320 m, 11 Jan 1974
(fl), Gentry et al. 9140 (MO).

ECUADOR. ESMERALDAS: Lita, Ibarra-San Lorenzo rail-
road, wet montane forest, 550-650 m, 11 Jun 1978 1, fr),
Madison er al. 5220 (AAU, F, NY). Naro: Rio Conejo,
rainforest and roadside, 340 m, 1 Apr 1972 (st), Dwyer &
MacBryde 9807 (MO); Hac. Cotapino, 500 m, 19-20 Feb
1968 (f1), Harling et al. 7052 (GB, MO); Rio Hollin, ca. 10
km E of Archidona, 16 May 1972 (fl), Lugo 2300 (GB, MO).
NAPO-PASTAZA: Archidona, dense forest, 650 m, 19-25 Apr
1935 (f1), Mexia 7244 (US); Tena, dense forest, 400 m, 2-11
Apr 1935 (f1), Mexia 7183 (F-2 sheets, NY, US). Pastaza:
Cuchillo Urco, ca. 8 km N of Puento Sarayacu, 6 Oct 1974
(f1), Lugo 3963 (GB, MO); Mera, Colonia Jativa, 1100 m, 17
Jan 1977 (fl), Harling et al. 14729 (GB, MOY); Sarayagquillo,
ca. 10 km E of Puerto Sarayacu, 8 Oct 1974 (fl), Lugo 3995
(GB, MO).

PERU. JuNiN: San Ramén, dry woods, 900- 1300 m, 9-12
Jun 1929 (f1), Killip & Smith 24756 (E, NY, US). LORETO:
Mishuyacu, ca. Iquitos, 100 m, forest, Feb 1932 (fl), Kiug
2557 (F, NY). UcavaLt: Pucallpa, in open place, 200 m, 4
Jun 1960 (f1), Woytkowski 5767 (MO, US).

BRAZIL. AMazONAs: Upper Rio Negro basin, along Rio
Castanho, 100-140 m, 16-24 Feb 1946 (f1), Cardona 1420
(F, NY, US).

2. Serjania leptocarpa Radlkofer, Monogr.
Serjania 112. 1875. Type. Brazil. Amazonas:
Margin of Rio Negro as far as confluence with
Solimdes river, May 1851 (fl), Spruce 1561 (lecto-
type, K, here designated; isotypes, CGE, NY).

Figs. 3; 17.2d, e; 31.

Serjania viridissima Radlkofer, Erginz. Monogr. Serjania
81. 1886. Type. Brazil. Rio de Janeiro-Sao Paulo: Without
specific locality, 1861-1862 (f1), Weir 501 (holotype, K).

Serjania schultesii Cuatrecasas, Revista Acad. Colomb. Ci.
Exact. 7:479. 1952. Type. Colombia. Norte de Santander:
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La Cabuya, Hoya del rio Chitag4, 1300 m, 25 Nov 1941
(f1, fr), Cuatrecasas 13444 (holotype, F; isotype, US).

Semi-woody climber, to 4 m long. Stems slender
(to 1 cmindiam.), obtusely 5-angular, three-ribbed,
glabrescent and smooth, the young stems densely
covered with yellowish, straight and curved hairs,
0.3-0.5 mm long; cross section of stem with large,
central, obtusely angled stele with hollow medulla
and three, smaller, subterete, peripheral steles
slightly included in central one. Stipules deltoid,
narrowly deltoid, orsubulate, ca. 1 mm long. Leaves
biternate; all axes glabrous to densely covered with
minute, to 0.2 mm long, curly, yellowish hairs;
petioles not winged, terete, furrowed at adaxial
surface, (2.5-)4-6(-7) cm long; main rachis terete,
not winged or slightly margined, adaxially fur-
rowed, (1.5-)2.5-5 cm long; secondary rachis te-
rete, 1-2.5 cm long; leaflets chartaceous, short to
long acuminate, often glandular and mucronate at
apex, the terminal leaflet larger, 5.5-9(-17.5) x
2-4(-8) cm, ovate, elliptic or lanceolate, with atten-
uate or abruptly attenuate base, the lateral leaflets
4.5-8 x (1.2-)2-3.2 cm, oblong or lanceolate, with
attenuate or obtuse base, sparsely to densely cov-
ered with minute (0.2 mm long), yellowish, inflexed
hairs along both surfaces, the lower surface lighter,
with dark network of tertiary and quaternary veins,
the margins ciliate, remotely and obtusely serrate,
the lower serrations glandular, the veins mixed
craspedodromus, the primary and secondary veins
prominent. Inflorescence often longer than subtend-
ing leaves, all parts densely covered with small,
yellowish, curly hairs; axis 3-9(-19) em long, gla-
brescent, almost terete; rachis 1-8(-19) cm long,
slightly angular and striate; bracts and bracteoles
subulate, ca. 1 mm long; cincinni alternate, the
peduncle 1-2.5 cm long, 4-7-flowered, the lower
peduncles longer; pedicel 4-5 mm long, slightly
flattened, articulate at 1-2.5 mm from base; bracte-
oles at base or close to articulation. Flowers with
sepals 5, the outer sepals 2.5-3 mm long, ovate,
obtuse at apeXx, glabrescent, minutely ciliate at mar-
gins, the inner sepals 4.5-5.5 mm long, elliptic or
obovate, with minute, woolly, yellowish hairs, the
third and fifth free; petals white, obovate to spat-
ulate, clawed, (5-) 6-7 mm long, papillose on
adaxial surface; appendages 3.5-4.5 mm long,
with densely hairy margins, the central ones
hood-shaped, with fleshy crown-shaped apex, the
lateral ones not fleshy, asymmetric, with outer
side bent over disk glands; disk glands two (the

1993 ] ACEVEDO-RODRIGUEZ: SERJANIA 57

Fig. 31. Serjania leptocarpa. a. cross section of stem showing a central and three peripheral steles @wﬁ&mﬁ 3495).
b. Bitemate leaf and fragment of stem (Cuatrecasas et al. 12101). c. Staminate flower with petals removed (Weir 50]).
d. Central petal with adnate appendage (same as c). e. Lateral petal with adnate appendage (same as c). f. Stamen (same as c).

g. Fruit mericarp (from Tamayo 3818).

laterals obsolete), ovate in outline, periclinally flat-
tened, 1-1.2 mm long; torus slightly enlarged,;
filaments sparsely covered with minute, 0.2 mm
long, whitish, inflexed hairs, the anthers ca. 0.75
mm long; ovary spatulate in outline, papillose,
with minute, yellowish hairs along edges, the

style with same pubescence as ovary, the stigma
papillose. Fruit 5-6 cm long, pyriform in outline;
locule flat, chartaceous, with reticulate, dark,
non-prominent network of veins; wings membra-
nous, outline not constricted below locule, trun-
cate at base. Seeds not known.
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* S.dumicola

A S. leptocarpa

Fig. 32. Distributions of S. leptocarpa and S. dumicola. Each symbol represents a single collection.

Distribution and Phenology. Serjania leptocarpa
is known from Colombia, Venezuela, Ecuador,
Peru, Brazil, and Bolivia (Fig. 32). It has been
collected in moist, gallery, and secondary forests,
as well as in thickets, from 100 to 1600 m elevation.
It probably flowers year-round and fruits from Au-
gust to November.

Specimens examined. COLOMBIA. MAGDALENA:
Fundacién to Salamina, 100 m, 30 Nov 1943 (fl), Haught
3911 (F, US); Magdalena valley, Poponte, 2 Nov 1924 ),
Allen 788 (MO). META: Sierra de La Macarena, along
Guapaya river, in dense humid forest, 450 m, 2 Dec 1949
(11, fr), Philipson et al. 1690 (F, US), dense forest on river
bank, 450 m, 29 Nov 1949 (fl), Philipson et al. 1596 (F, US).
NORTE DE SANTANDER: Regién del Sarare, La Cabuya, 1300
m, 12 Oct 1941 (fl), Cuatrecasas et al. 12101 (F, GH, US);
bet. Toledo & Labateca, 1600 m, 31 Oct 1941 (fl, fr),
Cuatrecasas et al. 12829 (BM, F, GH). Putumayo:
Putumayo river, opposite mouth of Gueppi river, on border

between Ecuador and Peru, 200 m, 19 May 1978 (), Gentry
etal. 22116 (MO). ToLmMa: Libano, La Trinidad, by ravine,
1100-1300 m, 26-29 Dec 1917 (D, Pennell 33134 (GH,
NY).

VENEZUELA. LARA: Guirico, secondary vegetation,
Dec 1951 (fl, fr), Tamayo 3818 (VEN). MERDA: Mesa
Bolivar, along road to El Vigia, secondary forest, 1000 m, 16
Jan 1964 (f1), Breteler 3495 (G-2 sheets, MO, NY-2 sheets,
us).

ECUADOR. Pastaza: Curaray river, vic. Laguna Gar-
zayacu, humid, tropical primary forest, 250 m, 20-26 Aug
1985 (fl, fr), Palacios & Neill 676 (NY).

PERU. AMAZONAS: Mirana, in forest, 250 m, 7 Apr 1960
(f1), Woytkowski 5652 (MO, US). JUNIN: Puerto Yessup, in
thicket along river, 400 m, 10-12 Jul 1929 (fl), Killip & Smith
26313 (F, NY). LORETO: Cachipuerto, Rio Cachiyacu, 250
m, in forest, Jul 1933 (1), Kiug 3125 (NY); Florida, Putumayo
river, at mouth of Zubinela river, in forest, 200 m, Mar-Apr
1931 (f), Kiug 2080 (F, NY, US); Alto Amazonas, border of
Pastaza river between Rimachi and Witoyacu river, 31 Jul
1979 (f1), Diaz et al. 1296 (MO). MADRE DE Dios: Manu,
Manu river, beach 16 km above the mouth, in forest near river,
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15 Aug 1976 (fr), Foster & Augspurger 3093 (F, K, MO, NY,
US). SAN MARTIN: Tarapoto, 27 Aug 1967 (st), Martin &
Plowman 1846 (ECON).

BRAZIL. AMAZONAS: Seringal Auristella, May 1911 (fl),
Ule 9558 (K); along Tarauaca river, varzea forest, s.d.(fl),
Krukoffs.n. (MO).

BOLIVIA. CocBABAMBA: Antahuacama, Espiritu Santo,
750 m, Jun 1909 (fl), Buchtien 2208 (GH, NY -3 sheets, US),
Todos los Santos, ca. 120 km from Cochabamba, 600 m, 20 Nov
1956 (f1), Cardenass.n. (US 2320677); Espiritu Santo, 1891 (fl),
Bang 1262 (F, GH, K, NY-2 sheets, MO, R, US, WIS).

Local Name. Peru: Macote.

Field observations. The fresh fruits of S.
leptocarpa are red-orange and the inflorescences
are pendulous.

Radtkofer’s concept of S. leptocarpa was based on
the densely hairy specimens available to him. Serjania
viridissima was separated from S. leptocarpa by
Radlkofer as a closely related but glabrous species.
Recent collections show wider varation in pubes-
cence, which range from densely pubescent to almost
completely glabrous. Asa consequence, the separation
of S. viridissima from S. leptocarpa is not maintained.
Typical material of S. schultesii matches perfectly that
of S. leptocarpa.

The vegetative morphology of Serjania leptocarpa
is similar to that of S. communis. However, S.
leptocarpa has more robust leaves, flowers, and fruits.
Serjania leptocarpa differs qualitatively from S. com-
munis in having its third and fifth sepals completely
free (vs. connate 3/4 to 4/5 of their length) and by its
oblong (vs. ovate) fruits with the wing outline not
constricted (vs. slightly constricted) below the locule.
These species also differ in their altitudinal distribu-
tions. Serjania leptocarpa is mostly found at middie
elevations while S. communis occurs at lower eleva-
tons.

Serjania leptocarpaalso resembles S. dumicola, but
differs from it by being more robust (i.e., larger leaves,
flowers and fruits) and by having yellowish, inflexed
(vs. whitish, erect) hairs.

The name leprocarpa refers to the slender fruits
of this species.

3. Serjania dumicola Radlkofer, Monogr. Serjania
111. 1875. Type. BOLIVIA. Larecaja: Close to
Sorata at Mansamani stream, in thicket, 2650 m,
Feb-Mar 1860 (fl, fr), Mandon 775 (lectotype, F,
here designated; isotypes, F, G, GH, K, MPU-2
sheets, NY~4 sheets, PI).

Figs. 1c; 10a; 11d; 13a, c; 33a-i.

Semi-woody climber 1o 3 m long. Stems slender
(less than 1 cm in diam.), glabrescent, reddish brown
or gray, obtusely triangular, with three major ribs, the
young stems sharply angular, with five ribs, the sulcus
densely covered with minute (0.5 mm), whitish, erect
hairs; cross section of stem with large central, obtusely
5-angied stele and three smaller, elliptic peripheral
steles slightly included in the central one. Stipules
deltoid or subulate, 1-1.5 mm long, with same indu-
ment as stem. Leaves biternate, all axes densely to
sparsely covered with minute (0.5 mm), erect, whitish
or yellowish hairs; petioles not winged, sub-terete,
adaxially furrowed, (1-)3-5 cm long; main rachis
margined, sub-terete, adaxially furrowed, 2-3.2(~4)
cm long; secondary rachises sub-terete, adaxially fur-
rowed, 1-1.5 cm long; leaflets chartaceous, obtuse,
acute or acuminate, mucronate at apex, the terminal
leaflet larger, 3-9 % 1.5-4(-5) cm, ovate or lanceo-
late, with attenuate, abruptly attenuate or truncate base,
the lateral leaflets 2.5-6 x (0.8-) 1.7-3.5 cm, oblong
or lanceolate, with rounded and obligue base, sessile,
the upper surface glabrous to sparsely covered with
minute (0.3-0.5 mm), whitish or yellowish, inflexed
hairs, the veins sparsely or densely covered with same
indument, the lower surface lighter (whitish), sparsely
covered with whitish, erect hairs 0.5 mm long, espe-
cially on veins, the margins ciliate, revolute, remotely
and acutely serrate, the teeth glandular-mucronate
(glands acute), the veins semicraspedodromus, the
primary vein slightly prominent underneath. Inflores-
cence usually longer than subtending leaves, densely
covered with same indument as stem; axis 3.5-10 cm
long, twining, 4-angular; rachis 1-9(-14) cm long,
slightly flattened and angular; bracts and bracteoles
subulate, 1.2-1.5 mm long; drepania(-cincinni) alter-
nate, the peduncle 0.5-2.6 cm long, 3-8-flowered;
pedicels 1.7-3(-4) cm long, slightly flattened, articu-
late at middle, with a bracteole at base. Flowers with
sepals 5, minutely ciliate at margins, woolly, some-
times with white, inflexed, 0.1 mm long hairs, obtuse
at apex, the outer sepals 1.5-2.2 mm long, ovate, the
inner sepals 2.5-3.5 mm long, elliptic or ovate, the
third and fifth free; petals white, spatulate or obovate,
clawed, rounded at apex, 3-4 mm long, with minute
papillae on adaxial surface; appendages ca. 3 mm long,
with densely hairy margins, the central ones hood-
shaped, w:th fleshy crown-shaped apex, the lateral
ones not fleshy, asymmetric, with outer side bent over
disk glands; disk glands four, the central glands ovate
in outline, periclinally flattened, ca. 1 mm long, the
lateral glands elliptic and smaller, adnate to the slightly
enlarged torus; filaments flattened, sparsely covered

e
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Fig. 33. Serjania dumicola. a. Cross section of stem, showing a central stele and three peripheral ones. b. Bitemate leaf

and fi of stem. ¢. S

flower with petals removed. d. Central petal with adnate appendage. e. Stamen, filament

with inflexed hairs. f. Seed, ventral side. g. Seed, lateral side. h. Embryo, showing cotyledons configuration. i. Fruit mericarp.
All drawn from Acevedo-Rdgz. & Vargas 1759 except for the seeds and embryo which are from Buchtien 710).

with inflexed, white, 0.2 mm long hairs, the anthers
0.7 mm long; ovary spatulate in outline, densely
covered with yellowish, inflexed hairs 0.2 mm long,
the style with same indument as ovary, the stigma
papillose. Fruits oblong in outline orsli ghtly wider at
base, 2.2-2.7 cm long, notched at apex, subcordate at
base; locule flat, not winged, with dark, sti ghtly prom-

inent, reticulate netvvork of veins; wing glabrous,
with outline slightly constricted below locule; par-
titioning walls to 2 mm wide. Seeds lenticular, dark
brown, 4-5 mm long; embryo with adaxial cotyle-
don biplicate and the abaxial cotyledon bent over.

Distribution and Phenology. Serjania dumicola
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is known by a few collections from the Bolivian
department of La Paz (Fig. 32). It has been collected
in thickets or open areas with shrubby vegetation
from 2400 to 2700 m elevation. It flowers from
December to June and fruits from February to June.

Specimens examined. BOLIVIA. La Paz: Inquisivi,
shady ravine woods, 2450 m, 16°55’S, 67°10'W, 18 Jan 1989
(bd), Lewis 35129 (MO, US), forest, 2200 m, 16°53'S,
67°09'W, 30 Mar 1989 (fl), Lewis 35435 (MO, US); Larecaja,
Between Guanay and Tipuani, Apr-Jun 1892 (f1), Bang 1450
(F); Loayza: vic. of Plazuela, 16°28'S, 67°22'W, thom scrub,
1200-1790 m, 30 Dec 1989 (fl), Dorr er al. 6918 (NY, US);
Nor Yungas, vic, of Chupispata, along road to Yolosa, 2060-
2760 m, 16°16'S, 67°48'W, 7 May 1990 (fl), Luteyn & Dorr
13522 (NY, US), Milluguaya, {300 m, Dec 1917 (fl, fr),
Buchrien 710 (GH-3 sheets, NY, US), without locality, 1890
(fl, fr), Bang 421 (F, GH-2 sheets, K, MO, NY-5 sheets,
US-2 sheets); Sorata, vic. of Sorata, shrubby forest along
stream, 2800 m, 4 Dec 1983 (st), Beck 8632 (CTES); 2.9 km
from San Pedro along road to La Gruta de San Pedro, 2450
m, 3Jun 1987 (f1, fr), Acevedo-Rdgz. & Vargas 1759(F,LPB,
MO, NY-2 sheets, US); 4.4 km from San Pedro to Consata,
rocky hillside with shrubs, 2700 m, 5 Dec 1983 (fl, fr), Beck
8666, 8667 (LPB, NY), rocky entrance to the gorge, 2780 m, 12
Jun 1950 (f1), Brooke 6493 (F), without specific locality, 2440
m, Feb 1886 (fl), Rusby 518 (F, GH-2 sheets, NY-3 sheets).

Field observations. The stems of S. dumicola
produce a watery (not milky) exudate when cut and
the inflorescences are pendulous.

Serjania dumicola resembles S. leptocarpa but
differs from it by its smaller flowers and fruits,
whitish erect (vs. inflexed and yellowish) pubes-
cence, acute glandular-mucronate (vs. obtusely
glandular) teeth, mucronate apex, and obtusely tri-
angular mature stem (vs. sharply ribbed). In overall
morphology, S. dumicola is very similar to S. com-
munis. However, S. dumicola has wider fruits with
an oblong outline (vs. slightly constricted below the
locule), the third and fifth sepals are distinct (vs.
connate along most of their length), and the cotyle-
dons are biplicate (vs. straight). Serjania dumicola
might represent a vicariant species that evolved
from populations of S. communis after the uprise of
the Andean highlands.

The name dumicola means “dweller in thickets™
and refers to the habitat of the species.

4. Serjania cuspidata Cambessédes in St. Hilaire, FL.
Bras. Mér. 1: 356. 1828. Type Brazil. Rio de Ja-
neiro: Vic. Rio de Janeiro on fence and primary
forest, 1816 (f), St. Hilaire Catal A” 732 (holotype,
P; isotype, MPU, n.v,; photo NY from MPU).

Figs. 7a; 8b; 10b; 21a; 25¢; 34a-i.

Faullinia guaruming Vellozo, Fl flum. 160. 1825 [1829];
Vellozo, FL. flum. icon. 4:1. 35. 1827 [1831]. Type. Brazil.
Rio de Janeiro: Exact locality unknown (lectotype, Tabula
35 in Vellozo, here designated).

Paullinia meyeniana Walpers, Nov. Actoram Acad. Caes.
Leop.-Carol. Nat. Cur. 19: 312. 1843. Type. Brazil. Rio
de Janeiro, Meyen s.n. (n.v.).

Urvillea ferruginea Lindley, Bot. Register 13: 1077, 1827.
Type. Brazil. Exact locatity unknown (lectotype, Figure
1077 in Lindley, here designated).

Serjania cuspidaa f. genuina Radikofer., Monogr. Serjania
107. 1875. Type. Base on same specimen as S. cuspidata
Camb.

Woody vine to 3 m long. Stems slender (less than
1 cm wide), sharply triangular, six-ridged with three
very much more prominent, the comers covered
with stiff, coarse, 2-3 mm long, ferruginous hairs,
the sides glabrescent, the young stems with an extra
row of hairs on each side; cross section of stems with
central, rounded, large stele with hollow pith and
three peripheral, smaller, rounded steles. Stipules
linear, 5 x 0.8 mm, acute, with hirsute margins.
Leaves ternate, or sub-biternate (fide Radlkofer);
petioles not winged, shorter than leaflets, adaxially
flattened, densely covered with rusty, curly, 0.2 mm
fong hairs; leaflets chartaceous, with acute or cus-
pidate apex, the terminal leaflet larger, ovate,
widely ovate, deltoid, trilobate or S-lobate, (4.7-)6-
8(-10.7) x (4-)5.5-7.6(~10.5) c¢m, with truncate,
attenuate, abruptly attenuate or subcordate base,
decurrent onto more or less prolonged (1-4 cm
long) petiolule, the lateral leaflets oblong-ovate,
(3.6-) 4.5-7(-9.1) x (2.5-)3.2-5.1(-6.9) cm, with
oblique or subcordate base, shortly petiolulate (1-2
cm long), the upper surface densely to sparsely
covered with rusty appressed hairs, especially on
veins, sometimes glabrescent, the lower surface
densely covered with rusty, stiff, erect hairs, espe-
cially on veins, the margins serrate and covered with
rusty, stiff, erect hairs, the teeth clear glandular,
acuminate, obtuse or rounded, the veins
craspedodromus, the primary and secondary veins
slightly prominent on lower surface. Inflorescence
axillary, two to three times longer than subtending
leaf; axis 3- to 4-angular, usually twining, hirsute
(hairs to 0.3 mm long); rachis subterete or slightly
flattened, with minute (0.2 mm long), whitish or
yellowish curly hairs; bracts and bracteoles nar-
rowly oblong, with ciliate margins and acuminate
apex; primary bracts 3-3.5 mm long, the secondary
bracts ca. 1 mm long; cincinni alternate, 0.4-0.7(-2)
cm long, densely covered with minute, rusty, curly
hairs, usually 5-flowered; pedicels 2.5-3.5(-5) mm
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Fig. 34. Serjania cuspidata. a. Cross section of stem showing central stele and three peripheral steles (Acevedo-Rdgz. et
al. 1458). b. Stem showing indument and triangular cross section (Guillemin 34). c. Temate leaf and part of stem (Brade 29).
d. Ovate leaflet (Guillemin 34). e. Staminate flower with petals removed (Lagasa 9). f. Central petal with adnate appendage
(Lagasa 9). g. Fruit mericarp (Hoehne SPF 16098). h. Seed, lateral side (Hoehne SPF | 6098). i. Embryo showing straight

cotyledons (Hoehne SPF 16098).

long, articulate ca. 1.2 mm from base, with same
indument as peduncle but finer. Flowers with sepals
with same indument as pedicel, especially on adax-
ial surface, the outer sepals 25-3.2(-4) mm long,
ovate or lanceolate, with obtuse apex, the inner
sepals (3.2-) 3.5-5 mm long, obovate, with obtuse
apex, the third and fifth sepals connate from 1/2 to

4/5 of their length; petals white, 5-6.3 mm long,
spatulate to broadly spatulate, adaxially minutely
papillose, the apex rounded; appendages of central
petals 3.5-4 mm long, hood-shaped, with fleshy,
crown-shaped apex and ciliate margins, the append-
ages of lateral petals 3 mm long, withslightly fleshy
apex and ciliate margins; disk glands 2 (the lateral
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ones obsolete), ca. 1 mm long, ovate in outline,
obtuse at apex; torus enlarged; filaments densely to
sparsely covered with white, inflexed hairs, anthers
ellipsoid, 0.5-0.6 mm long; ovary oblong to elliptic
in outline, densely covered with whitish or yeliow-
ish, minute, curly hairs. Fruits 2.7-4 cm long, out-
line oblong or ovate, sparsely covered with short,
erect, yellowish hairs with swollen base, the base
truncate, subcordate or cordate, the apex retuse;
locules flattened, with slightly prominent reticulate
network of veins; outline of wing not constricted or
slightly constricted below locule; partitioning wall
narrow-elliptic, ca. 2 mm wide. Seeds lenticular,
light brown, ca. 0.7 mm long; embryo with erect
cotyledons.

Distribution and Phenology. Serjania cuspidata
occurs in the Brazilian states of Rio de Janeiro and
Sio Paulo. A doubtful collection comes from the
state of Bahia (Fig. 36). This species occurs natu-
rally in the coastal restinga and restinga forest but
extends into disturbed areas such as along roadsides
and open scrubs. It ranges from sea level to 600 m.
Flowering collections have been gathered for most
part of the year, however, peak flowering is from
March to August. Fruiting mostly occurs from April
to August.

Specimens examined. BRAZIL. Basa: Without spe-
cific locality, s.d. (fl}, Guillot s.n. (NY). R10 DE JANEIRO:
Angra dos Reis, 19 Apr 1926 (fl), F.C. Hoehne & Gehrt
17420 (NY, SP), Ilha Grande, Reserva Biologica Estadual
da Praia do Sul, shrubby restinga, 16 May 1984 (fl), Araiijo
6284 (GUA), 15 Feb 1984 (fl), Somner 428 (GUA), Praia
do Leste, shrubby restinga, 13 Dec 1983 (fl, fr), Araiijo
5833 (GUA); Cabo Frio, 15 Oct 1938 (fl, fr), Alston-Lutz
69 (R), Praia do Pert, 14 Aug 1982 (f1), Carauta er al 275
(GUA); Campo Grande, Serra do Medonha, 400-600 m, 4
Apr 1978 (fD), Lima er al. 321 (NY); Grumari, trailside,
open shrubby restinga, 14 Apr 1982 (fl, fr), Araijo 4942
(GUA); Ilha da Marambaia, restinga, Mar 1942 (fl),
Emygdio & Newton s.n. (R-129552) (R); Jacarepagus,
roadside, Nov 1923 (fl), Sampaio s.n. (R-129804) (R), in
thickets, 22 Mar 1903 (f1), Dusén 1986 (F, GH, NY, US),
Restinga de Jacarepagud, margin of flooded formation, 10
Dec 1971 (fl, fr), Sucre 8085 (NY); Jacuné, Praia de Jacuné-
Saquarema, remnant restinga forest, 10 Aug 1986 (fl, fr),
Acevedo-Rdgz. & Farney 1421 (RB, MO, NY), Restinga de
Jacuné, 30 May 1978 (fl), Lima 556 (NY, RB-2 sheets);
Magé, Magua beach on Guanabara Bay, 100 m from shore,
mangrove “restinga” scrub, 20 Nov 1966 (f1), Eiten & Eiten
7845 (SP-2 sheets, US-3 sheets); Maricd, Barra de Maric4,
restinga, 13 Aug 1987 (fl, fr), Souza et al. 1777 (R); Niteroi,
Jurajuba Bay, s.d. (fl), Miers 3720 (K), in thicket, 15 Dec
1901 (i, fr), Dusen 115 (GH); Parati, Parati-Mirim, 7 Dec
1976 (fr), Araijo 1406 (GUA); Pavunza, road from
Pavunza to Sdo Bento, Aug 1938 (fl), Passarelli s.n.

(R-129854) (R-2 sheets), road from Pavunza to Mirity, 9
Jul 1916 (f1), Aiston-Lutz 1077 (R); Petropolis, Camboaba,
20 Oct 1938 (), Alston-Lutz 102 (BM), Campo da Audal,
Mar 1942 (f1). Emygdio et al. s.n. (R-37265), Cavanga, 12
Oct 1945 (fl), Dalibor Hans 42 (R-3 sheets); Rio Bonito,
Faz. Cachoeiras, over rock, 15 Nov 1972 (fl), Cuello &
Laclerte 4130 (R), 26 Oct 1973 (fl, fr), Laclette 182 (R), 7
May 1978 (fr), Laclette 574 (R-4 sheets), 7 Aug 1977 (1),
Laclerte s.n. (R); Rio de Janeiro, s.d. (fl), Schott 5592 (F,
NY), 1843 (f1), Wedde! 340 (NY), Barra da Tijuca, 13 Feb
1968 (fl), Trinta et al. 1373 (R-2 sheets), Boca do Mato,
abandoned field, 19 Jul 1916 (fl), Sampaio 1588 (R-2
sheets), Caminho do Macaco, 3 Aug 1878 (f1), Saldanha &
Glaziou 4955 (R-2 sheets), Copacabana, restinga, Oct 1897
(f1), Ule 4482 (R), Corcovado, 1837 (f1), Gardner 164
(CGE), s.d. (fr), Miers 3967 (K), Furnas-Alto da Boa Vista,
L1 Mar 1959 (f1), Duarte & Pereira 4631 (NY, US), Gavea,
90 m, 8 Sep 1921 (1), Holway & Holway 1097 (US), Gavea
Pequena, 7 Mar 1931 (fl), Brade 29 (GH), 22 Mar 1977 (f1),
Lagasa 9 (GUA, K, US), Grumari, Restinga de Grumari,
margin of restinga, 16 Aug 1986 (fr), Acevedo-Rdgz. er al.
1458 (RB, MO, NY), Ilha do Govemador, hill, 5 Nov 1954
(1), Aiston-Lutz s.n. (R145~129647) (R), Jardim Botanico,
7 Dec 1966 (st), Pereira 10503 (F, K), Lagoa Rodrigo de
Freitas, Aug 1913 (f1), F.C. Hoehne 142 (R), Leblon, 5 Nov
1943 (f1, fr), Duarte s.n. (R—45765) (R-2 sheets), Avenida
Niemeyer, in rocky area, 11 Jul 1961 (f1), Duarre 5901 (BR,
NY, US), Morro da Babilonia-Botafogo, 9 Aug 1862 (1),
Glaziou 46 (R), Morro Cara de Cao, 50 m, 23 Sep 1979 (fl),
Carauta et al. 3254 (GUA), 25 Oct 1970 (f1), Carauta 1245
(GUA), Morro de Leme, margin of forest, 7 May 1988 (f1),
Frigoletto 68 (GUA), Morro da Urga, 2 Sep 1980 (fl),
Freire et Silva 83 (GUA), Pao de Agucar, base of hill, 20
Nov 1959 (1), Carauta 78 (R-3 sheets), 12 Jul 1915 ({1, fr),
Rose & Russell 20229 (NY, US), Recreio dos Bandeirantes,
restinga, 15 Mar 1964 (fl), Santos 5096 (R), Tijuca, 12 May
1931 (fl, fr), Alston-Lutz 594 (F-2 sheets, W), Vista Chinesa,
11 Nov 1977 (fl), Vianna et al. 1322 (GUA); Saquarema,
Bomsucesso, open woods, 54 m, 13 Sep 1921 (f1), Holway &
Holway 1106 (US), Lagoa pequena de Jaconé, roadside, 28
Nov 1983 (fr), Somner 399 (GUA), Sambaqui da Beirada, low
restinga forest, 11 Jan 1988 (fr), Araiijo et al. 8352 (GUA),
shrubby restinga 7 May 1988 (f1), Araiijo 7930 (GUA), Lagoa
Jacarepua, 28 Nov 1983 (fr), Somner 398 (GUA). ShAo
Pauro: Guarujd, Santos, 24 Nov 1907 (f1), Usteri 19862 (SP);
Iha do Alcatrazes, Oct 1920 (fl), Luederwalst & Fonseca
10423 (SP); Ilha do Sao Sebastido, 27 Dec 1971 (fl, fr), Mattos
& Mattos 15760 (SP-2 sheets), (fl), Mattos & Mattos 15733
(SP); Santo Amaro, 17 May 1932 (fr), W. Hoehne s.n. (SPF
16098) (NY, SP).

Local Names. Brazil: Guarumina (Pio Corréa,
1931) timbo cabeludo, timbo de peixe (Radlkofer,
1931).

Field observations. The stems of S. cuspidata do
not produce a milky exudate when cut; the glandular
serrations on leaf margins produce a sweet exudate;
and the inflorescences are pendulous with twining

axis.

Serjania cuspidata resembles S. regnellii and
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S. cardiospermoides in general morphology. How-
ever, S. cuspidata differs by the presence of stff,
erect hairs on the stem angles and leaf margins.
Serjania cardiospermoides var. subjubata has sim-
ilar hairs on the main stem angles but not as long or
as abundant. Moreover, the leaflets of S. car-
diospermoides are chartaceous and almost glabrous.
The name cuspidara probably refers to the abruptly
acuminate or cuspidate apex of the leaflets of this

species.

5. Serjania morii Acevedo-Rodriguez, Brittonia 40:
285, fig. 2. 1988. Type. Brazil. Bahia: Santa Cruz
de Cabralia, 4-6 km E of ecological station Pau-Bra-
zil (ESPAB), ca. 17 km W of Porto Seguro, on old
toad to Santa Cruz de Cabralia, disturbed Southern-
Bahian moist forest, 16°23'S, 35°08'W, 40m, 19 Oct
1978 (fl), Mori et al. 10855 (holotype, CEPEC;
isotypes, NY, US). Fig. 35a-g.

Woody vine. Stems slender (less than 1 cm wide),
sharply triangular, the angles covered with stff,
coarse, 1.5-2 mm long, rusty hairs; cross section of
stem with central, rounded, large stele with hollow
medulla and three peripheral, smaller, rounded
steles. Stipules oblong, 0.2-0.7 cm long, acute,
ciliate atmargin. Leaves ternate, 15-20 % 20-21 cm;
petioles not winged, much shorter than leaflets,
cylindric, slightly swollen at base, adaxially fur-
rowed and covered with minute (0.5 mm), curled,
ferruginous hairs; leaflets chartaceous, glabrous ex-
cept for a few hairs on margins and adaxial surface
of veins, abruptly acuminate at apex, with repand-
denticulate margins, terminal leafiet oval, 11-13 x
7-8.3 cm, the base rounded or obtuse, decurrentinto
a more or less prolonged (1-2 cm) petiolule, lateral
leaflets oval-oblong to obovate, sometimes oblique,
base rounded, shortly petiolulate. Inflorescence ax-
illary, three times longer than subtending leaf, the
axis sparsely covered with erect, | mm long, rusty
hairs; bracts narrowly oblong, 5.2 x 1 mm, with
ciliate margins and acuminate apex; cincinni alter-
nate, 1-1.5 cm long, densely covered with minute,
rusty, curled hairs, usually 5-flowered; bracteoles
lanceolate, ca. 3 mm long; pedicel ca. 4 mm long,
articulate near base, densely covered with minute
(0.15 mm), yellowish, inflexed hairs. Flowers with
sepals with same indument as pedicel, especially on
adaxial surface, the outer sepals ca. 4 mm long,
ovate, with obtuse apex, the innersepals 5-5.5 mm
long, ovate-elliptic, with obtuse apex, third and fifth
sepals connate from 1/4 to 2/5 of their length; petals
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white, 6.5-7.5 mm long, broadly spatulate, adaxi-
ally minutely papillose, the apex rounded; the ap-
pendages of central petals 5 mm long, hood-shaped,
with fleshy, crown-shaped apex and ciliate margins,
the appendages of lateral petals 4 mm long, with
slightly fleshy apex and ciliate margins; disk glands
4, the central glands 1.5 mm long, broadly ovate in
outline, and obtuse at apex, the lateral glands re-
duced, ca. 0.7 mm long, annular; filaments puberu-
lent, the anthers ellipsoid, ca. 1 mm long; ovary not
seen. Fruit and seeds not seen.

Distribution. Serjania morii is known only from
the type (Fig. 36).

Serjania morii is placed in S. sect. Platycoccus
even without knowledge of its fruits, because itis very
similar to S. cuspidata. These species share similar
stem indument and general flower morphology. How-
ever, S. morii differs by its wide elliptic to oblong-oval
(vs. ovate to subtrilobate) leaflets, repand denticulate
(vs. dentate) margin, essentially glabrous (vs. tomen-
tose) leaflets, and third and fifth sepals connate 1/4 to
2/5 (not 2/3 to 3/4) of their length.

The name of this species honors Dr. Scott A. Mori,
collector of the type and specialist in neotropical
Lecythidaceae, who has done extensive work in east-
ern and central Brazil.

6. Serjania regnellii Schlechtendal, Linnaea 18:
57. 1844. Type. Brazil. Minas Gerais: Caldas, s.d.
(fl, fr), Regnell 1 38 (holotype, HAL 064975).

Figs. 25d, 37a-h.

Woody vine to 5 m long. Srems slender (less than 1
cmindiam.), sharply to obtusely trian, gularat maturity,
sides two-furrowed near angles, sparsely covered with
yellowish, erect, 0.5-0.8 mm long hairs; cross section
of stem with central, terete, large stele and three pe-
ripheral, smaller, elliptic steles, these slightly included
in central stele in old stems. Stipules subulate, 1.5-2
mm long, with same indument as stems. Leaves ter-
nate; petioles not winged, shorter than leaflets, adaxi-
ally and abaxially furrowed, densely covered with
erect, rusty, 0.5 mm long hairs; leaflets chartaceous,
covered with erect, whitish, or yellowish hairs with
swollen bases, ca. 0.2 mm long (longer on veins), with
acuminate apex, the terminal leaflet larger, ovate,
6.4-9.2(~15) x 3.6-6.5 cm, with atienuate, usually
sessile or less often decurrent into more or less pro-
longed (1-2.7 cm long) petiolule, the lateral leaflets
oblong-ovate or lanceolate, 6-9(~ 1 1.6) x 3.4-6.4cm,
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Fig. 35. Serjania morii. a. Cross section of stem showing a central and three peripheral steles. b. Ternate leaf and fragment

of stem. c. Detail of stem showing stipule. d. Ciliate margin of leaflet with gl

dular tooth. e. S e flower with petals

removed. . Central petal with adnate appendages. g. Lateral petal with adnate appendage. All drawn from Mori et al. 10855.

with oblique, rounded base, sessile or mro«.ﬁ_%
petiolulate (2-6 mm long), the owEn:&m often with
rod-shaped oxalate crystals, the margins mn.EoS_w
and obtusely serrate and covered with whitish, ap-
pressed, 0.5 mm long hairs, the teeth glandular, the
veins mixed craspedodromus, the lower pair of sec-
ondary veins often opposite, primary and secondary

veins slightly prominent on both surfaces. ~.=\§.a.
cence axillary, 1.5 times longer than subtending leaf;
axis 4-angular, usually twining, all parts sparsely cov-
ered with yellowish, erect hairs; rachis subterete or
slightly flattened, striate; bracteoles nammowly .mﬁg_-
late, with glandular hairs along margins, the primary
bracts 1.5 mm long, the secondary bracts ca. 0.7 mm
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® S. cuspidata
*S. morii 0
®S. regnellii

Fig. 36. Distribution of three endemic species of Serjania sect. Platycoccus. S. cuspidata, S. morii and S. regnellii. Each

symbol represents a single collection.

long; cincinni alternate or subopposite, 0.4-1 cm
long, 4-6-flowered; pedicels ca. 1.5 mm long, artic-
ulate at base. Flowers with sepals obtuse at apex,
ciliate, with same indument as pedicel, the outersepals
1.2-2.5 mm long, ovate, the innersepals 2-3 mm long,
obovate or wide ovate, third and fifth sepals connate
from 2/3 to 3/4 of their length; petals white, 2.5-3.2
mm long, spatulate, adaxially minutely papillose, the
apex rounded; appendages of central petals 1.5-2 mm
long, hood-shaped, with fleshy, crown-shaped apex
and ciliate margins, the appendages of lateral petals
L5 mm long, with slightly fleshy apex and ciliate
margins; disk glands four, the central glands ca. 0.5
mm long, widely oblong in outline, with obtuse apex,

the lateral glands narrower; torus reduced; filaments
sparsely covered with white, inflexed hairs, the
anthers ellipsoid, ca. 0.4 mm long. Fruits2.7-33 cm
long, outline oblong or elliptic, sparsely covered with
minute, erect, yellowish hairs with swollen bases, the
base subcordate, the apex retuse; locule flattened, with
slightly prominent veins; outline of wing not con-
stricted below locule. Seeds lenticular, light brown,
0.5-0.6 mm long; embryo with biplicate, smaller,
adaxial cotyledon and curved, larger abaxial coty-
ledon.

Distribution and Phenology. Serjania regnellii is
known only from the states of Minas Gerais and Sio
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Fig. 37. Serjania regnellii. a. cross section of stern with a central and three peripheral steles. r...—.ngwpn leaf and ».Em:-””
of branch. c. Staminate flower with petals removed. d. Central petal with adnate appendage. e. Fruit mericarp. f. mnm.N_mBo
view. g. Seed, ventral view. h. Embryo showing cotyledons configuration. All drawn from Acevedo-Rdgz. & Laca .

Paulo, Brazil (Fig. 36). It has been collected in
campo rupestre as well as in open &mn:._.v& areas.
It flowers from April to May and fruits in August.

Specimens examined. BRAZIL. MINas GERAls: Belo
Horizonte, Apr 1898 (fl), Silveira 2891 (R); Serra do Curral,
s.d. (fr), Mello Barreto 6134 (F); Caldas, 28 Mar 1847 (fl, fr),
Regnelll 38(S), 10 May 1847 (f1), Regnell 1 38 (NY), 18 May

1866 (f1), Regnell I 38 (MO), 28 May 1866 (f1), Regnell 1 38
(S), 10 Apr 1877 (fl), Regnell I 38 (F); Ouro Preto, Rod.
MG-BR 356, 5 km W of Cachoeira do Campo, 22 Aug 1986
(fr), Acevedo-Rdgz. & Laca 1512 (EPAMIG, MO, WQ'N
sheets, US); Santo Antonio do Leite, campos vegetation, 9
Apr 1976 (fr), Badini 23379 (NY-3 shcets); Serma do
Lenheiro, vic. of Sio Jodo, 28 Feb 1881 (fl), Glaziou 12508a
(R). Sio PauLo: Without specific locality, s.d. (fl, fr),
Damazio s.n. (RB 83573); Cunha, Serra do Monjolo, 14 Apr
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1939 (1), Viegas eral. 3860 (US), Serra da Cantareira, 16 Apr
1944 (fl), W. Hoehne s.n. (SP-11028), 11 May 1979 (fl),
Nakaoka 5785 (F), 25 Jun 1907 (fr), Usteri ]0408 (SP);
Riberio Pires, Apr 1937 (1), Vidal s.n. (R-36537).

Field observations. The stems of S. regnellii
produce a watery (not milky) exudate when cut, and
the fruits are reddish at maturity.

Serjania regnellii is morphologically similar to
S. cuspidata. Serjania regnellii and 5. cuspidata
both have sharply triangular stems (although vari-
able in S. regnellii) but the latter has long stiff erect
hairs on the main angles while the first does not.
These species also differ in the shape of their leaf-
lets: those of S. regnellii are narrower (oblong or
lanceolate) while those of S, cuspidata are wider
(ovate or sub-trilobate).

This species honors Dr. Anders Fredrik Regnell
(1807-1884), a Swedish physician and botanist,
collector of the type, who lived for more than forty
years in Caldas, Minas Gerais, Brazil.

7. Serjania cardiospermoides Schlechtendal &
Chamisso, Linnaea 6: 418, n. 1290. 1831. Type.
Mexico. Veracruz: Papantla, Dec 1828 (fr), Schiede
s.n. (lectotype, HAL, here designated; isotype,
HAL). Figs. 7d; 38a-i.

Woody vine to 3 m long. Stems slender (less than
Lcmin diam.), obtusely 3-5-angular, with five ribs,
three of which are more prominent; cross section of
stem with central, subterete to angular, large stele
and three smaller, elliptic, peripheral steles, these
notincluded in the central one which becomes terete
when old. Stipules deltoid, 1 mm long, with ciliate
margins. Leaves temate; petioles shorter than leaf-
lets, not winged, sub-terete, adaxially flattened,
sparsely to densely covered with lightyellow, curly,
0.1-0.3 mm long hairs, these swollen at base; leaf-
lets chartaceous, with long acuminate or cuspidate
apex, the terminal leaflet wider, ovate, widely
ovate, or trilobate, (4.6-)6-9(-12) x 3.5-7(-11)
cm, with rounded or abruptly and short-attenuate
base, decurrent onto petiolule 1.5-3(-4) cm long,
the lateral leaflets lanceolate, (3.5-)5-7(-10) x
2.5-5(-7) cm, with oblique truncate base, shortly
petiolulate (1-1.5 cm long), the upper surface
densely to sparsely covered with yellowish, ap-
pressed hairs, especially on veins, sometimes gla-
brescent, the lower surface densely to sparsely
covered with yellowish, prostrate or erect hairs,
especially on veins, the margins remotely serrate,

ciliate and scarious, the teeth clear glandular, acute,
obtuse or rounded, the veins mixed
craspedodromus, the primary and secondary veins
slightly prominent on lower surface. Inflorescence
axillary, as long as or three times longer than sub-
tending leaf; axis 4-angular, usually twining, with
yellowish, 0.5-1 mm long hairs; rachis angular,
furrowed, with similar indument as axis, but the
hairs shorter (0.3 mm long); bracts and bracteoles
subulate or lanceolate, 1.5 mm long, with ciliate,
glandular margins, the secondary bracteoles
shorter; cincinni (-drepania) alternate or opposite,
0.3-0.7(-0.9) cm long, with same indument as ra-
chis, usually 5-flowered; pedicels 2.5-5 mm long,
articulate at 1 -2 mm from base, with same indument
as peduncle, but finer. Flowers with sepals densely
covered with whitish, slender hairs, the outer sepals
(1.5-)2-3 mm long, ovate and obtuse at apex, the
inner sepals (2.5-)3-4 mm long, obovate, with ob-
tuse apex, third and fifth sepals connate 2/3 of their
length; petals white, 4-5 mm long, broadly spatu-
late or obovate, adaxially densely and minutely
papillose, the apex rounded; appendages of central
petals ca. 3.5 mm long, hood-shaped, with fleshy,
crown-shaped apex and ciliate margins, the append-
ages of lateral petals 3 mm long, withslightly fleshy
apex and ciliate margins; disk glands four, the
central glands 0.8-1 mm long, ovate in outline,
and obtuse at apex, the lateral glands smaller or
reduced, elliptic; torus more or less enlarged;
filaments densely to sparsely covered with white,
inflexed hairs, the anthers ellipsoid, 0.6-0.7 mm
long; ovary with obovate outline, sparsely cov-
ered with whitish, short, inflexed hairs. Fruits
2.4-4(-4.7) cm long, outline oblong or ovate,
glabrous, the base truncate, subcordate or
rounded, the apex retuse; locules flattened, with
slightly prominent, reticulate network of veins;
outline of wing not constricted below locule; par-
titioning wall narrowly elliptic, 0.7-0.8 x 0.2 cm.
Seeds lenticular, light brown, ca. 0.6 mm long;
embryo with erect cotyledons.

Distribution and Phenology. Serjania car-
diospermoides occurs in the lowlands of Mexico,
Guatemala, Honduras, El Salvador, Nicaragua, and
Costa Rica (Fig. 39). It has been collected in primary
tropical rainforest, deciduous forest, pine forest, gal-
lery forest, thickets, and in disturbed areas such as
secondary forest and roadsides at elevations from 30
to 1600 m. It flowers year-round and usually fruits
from September to March.
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jani i ? i i i f stem showing central stele and three

. 38. Serjania cardiosp des vat. cardiosp des. a. Cross section o S ;

vonmwmoﬂ_ mnn_wm Awtxﬁrﬁ 8681). b. Ternate leaf and fragment of stem thgﬁﬁ w.\oa.wwwm.«wv—baﬁ”ﬂ M”.MMV ”WE@MMW_ wﬂm:MM“
. d. Central petal with adnate appendage, petal densely papillose ee 0)-e. -[.S

_AMMM_MM.MMMMVAﬁnNg&h «NWJ. g- Seed ventral side (Calzada 4247) h. Embryo with straight cotyledons (Calzada 4247).i. S.

cardiospermoides var. subjubata, fragment of stem showing hirsute hairs (Szeyermark 50908).

jani i ides is disj ly trianguiar).
Serjania cardiospermoides is disjunct from the sharply ) . ]
R:Em::m species of S. sect. Platycoccus. It is mor- The name cardiospermoides refers to the vegeta

phologically similar to S. cuspidata or S. regnellii,  tive similarity of this species with some species of
but differs by its obtusely 3-angled stems (vs. Cardiospermum.

e
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A S. cardiospermoides

var. cardiospermoides

O S. cardiospermoides var. subjubata

Fig. 39. Distribution of the varieties of Serjania cardiospermoides. Each symbol represents a single collection.

KEY TO VARIETIES OF SERIANIA CARDIOSPERMOIDES.

1. Stems glabrescent or pubescent (with pilose and hirsute hairs) . .. ... Ta. S. cardi ides var. cardi id

1. Stems hirsute (only one kind of hair) . . .........

7a. Serjania cardiospermoides Schlechtendal &
Chamisso var. cardiospermoides.  Figs. 38 a-h.

Serjania cardiospermoides f. genuina Radlkofer in J.D. Sm.,
Enum. pl. Guatem. 4: 21.1895. Type. Same as typical
variety).

Serjania cardiosp ides . leptothyrsa Radlkofer in J.D.
Sm., Enum. pl. Guatem. 4: 21. 1895. Type. Honduras.
Santa Bérbara: San Pedro de Sula, Chamelecon river, 16
Dec 1888 (fl), Thieme 5177 (holotype M(2), n.v.; isotypes,
F, K, US).

Stems sharply triangular to five-angular, glabres-

cent or densely covered with curly, whitish hairs,
ca. 0.3 mm long along the sides and rusty, erect,
0.8-1.2 mm long hairs along main angles.
Distribution. Vatiety cardiospermoides occurs
from southern Mexico to Nicaragua (Fig. 39) at
elevations from 30 to 1600 m. It is found in dense
forest as well as in disturbed and open areas.

Specimens examined. MEXICO. CHiaPas: Angel Al
bino Corzo, along Cuztepeques river, close to Fca.
Cuztepeques, 730 m, 26 Mar 1968 (fr), Ton 3833 (F, LL); Fca.
Prusia, steep wooded slope, 730 m, 23 Jan 1968 (f1), Ton 3594
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(F, LL); Escuintia, 16 Jan 1936 (fl), Matuda 565 (MO); Villa
Corzo, Colonia Vicente Guerrero on road to Fca. Cuxtepec,
1100 m, 3 Nov 1981 (fl, fr), Breedlove 54655 (LL); Yajalon,
Cerro Aziifre, 900 m, 25 Oct 1982 (fl), Ton 4899 (WIS).
GUERRERO: La Union, semideciduous forest, 1570 m, 20 Nov
1983 (1), Martinez & Barrie 5470 (W1S); Temisco, second
barranca E of Stamp Mill, 350 m, 6 Nov 1937 (1), Mexia 8759
(F, K, LL, MO-2 sheets, NY, US). OaXAca: Juchitan, 20 km
N of Ventosa on road to Matias Romero, 12 Dec 1980 (fr),
Trigos & Lorence 522 (NY-2 sheets). QUERETARO: Pinal de
Amoles, 3 km S of Escanelilla, La Cuesta, 1100 m, 2Jul 1985
(f1), Ferndndez 3004 (NY). SaN Luis Potosi: Antiguo
Morelos, vic. of El Salto, pine forest, 200 m, 15 Feb 1987
(1, fr), Croar & Hannon 64982 p. p. (NY), vic. of El Salto
waterfalls 22°35'N, 99°25'W, 200 m, 13 Jan 1987 (fr),
Croat & Hannon 63037 (NY); Aquismon, Tampaxal, man-
aged forest, 5 Jun 1979 (f1), Alcorn 3139 (TEX); East slope
of Sierra Madre Oriental, 39 km NE of Ciudad Madre Maiz,
on hwy. 80 at km 223, 1200 m, | Oct 1965 {fr), Roe & Roe
2293 (F, WIS); San Antonio, 0.5 km W of San Antonio, 9
Oct 1978 (fr), Alcorn 1938 (TEX, WIS); Tanjasnec, man-
aged forest, 3 Nov 1979 (fr), Alcorn c¢12 (TEX); San
Dieguito, 13-16 Jun 1904 (f1), Palmer 105 (NY, US),
Xilitla, 4 km W of Y-Griega, disturbed forest, 270 m, 5 Jun
1982 (fl, fr), Tenorio & Romero 571 (MO). VERACRUZ:
Bafios del Carrizal, Aug 1912 (fl), Purpus 6063 (F-2 sheets,
GH, MO, NY); Barranca de los Barios, Oct 1918 (fl, fr),
Purpus 8280 (NY, US); Remulatero, Jan 1922 (fr), Purpus
8681 (NY, US); Idalgotitlan, secondary evergreen forest,
120 m, 14 Mar 1974 (fl), Dorantes et al. 2551 (F, K); San
Andrés Tuxtla, Salto Eyipantla, 3 km from Comoapan, tatl
primary evergreen forest, 12 Jan 1973 (fr), Calzada 935
(F-2 sheets, NY, WIS), vic. of Laguna Encantada, 450 m,
2 Nov 1971 (1), Beaman 5226 (F); Salto Eyipantla, 5 km
S of San Andrés, forest of gorge and disturbed edges of
river, 150 m, 18°23’30"N, 95°12'30"W, 4 Dec 1981 (fl),
Nee 23640 (LL); 8 km from Sihuapan, tall evergreen
forest, 250 m, 26 Jan 1978 (fr), Calzada 4247 (F);
Zapuacén, Barranca de Tenampa, Aug 1906 (f1), Purpus
2063 (F, GH, MO, NY, US); Zapuacan, s.d. (fl), Coulter
877 (K); between cerro de Los Metales and cerro Monte
de Oro, secondary vegetation, 11 Jul 1972 (f1), Dorantes
et al. 1320 (F).

GUATEMALA. CaiQuiMuLA: Quebrada Shusho, above
Chiquimuta, 480 m, 14 Oct 1940 (fl, fr), Standley 74325 (F);
along Tacd river, between La Laguna and Chiquimula, 500-
1000 m, 27 Oct 1939 (fr), Steyermark 30753 (F). GUALAN:
Specific locality not known, in ravine, 190 m, 20 Jun 1909 (1),
Deam 6366 (F, MO-2 sheets, NY, US-2 sheets), on bushes
along road, 16 June 1909 (fl), Deam 6308 (US). PETEN:
Cadenas, in forest, 14 Mar 1964 (fl), Lundell 18295 (LL, MO).
Zacara: lower slopes of Sierra de las Minas, along trail to Rio
Hondo, 250-900 m, 11 Oct 1939 (fl), Steyermark 29557 (F).

BELIZE. ToLEDO: Balsam Hill, Edwards road, on ridge,
15 Nov 1950 (fl), Gentle 7156 (LL).

HONDURAS. CorTEs: San Pedro Sula, montane rainfor-
est, 190 m, 28 Nov 1950 (fl), Molina 3425 (F, US). SANTA
BARBARA: Between Chamalecon and Cofradia, semi-humid
thickets, {50 m, 21 Dec 1950 (fl), Molina 3847 (F, US).
LEMPIRA: Foothills of Montafia Puca, between Guatin and
Cudbanos, mixed forest, 1600 m, 25 Sep 1963 (fl), Molina
12916 (F, LL, NY). YORo: vic. of Progreso, wet thicket, 30
m, 24 Jan 1928 (fr), Standley 55045 (F, US).

NICARAGUA. MaTAGALPA: Road to El Tuma at El

Hular, 13°00°N, 85°48'W, thicket, 500 m, 23 Jan 1982 (fl),
Stevens etal. 21421 (CM, MO, NY).

Local Name. Mexico, San Luis Potosi: Oox kekel.

Radlkofer based forma leprothyrsa on the size of the
inflorescence and the shape of the leaflets. However,
examination of more collections indicates that these
characters are variable. Therefore, this form cannot be
maintained.

7b. Serjania cardiospermoides Schlechtendal &
Chamisso var. subjubata Radlkofer, Bull. Herb.
Boissier 5: 319. 1905. Type. Costa Rica. San José:
San Mateo, 300 m, 12 Feb 1892, Biolley 7049 (ho-
otype, G 2, n.v)). Fig. 38i.

Serjania phaseoloides Standley & Steyermark, Publ. Field
Mus. Nat. Hist., Bot. Ser. 23: 171. 1944. Type. Guate-
mala. Huehuetenango: Along Cuilcoriver, between Cuilco
and Aldea of San Juan, 1200-1300 m, 18 Aug 1942 (fl),
Steyermark 50908 (holotype, F; isotype, US).

Stems sharply triangular, the angles densely covered
with ferruginous hirsute hairs ca. 1.5 mm long, the
sides glabrous.

Distribution. Serjania cardiospermoides var. sub-
Jjubata is known from southem Mezxico, Guatemala,
El Salvador, and Costa Rica (Fig. 39). It has been
collected from gallery and deciduous forests as well as
from roadsides at elevations from 800 to 1600 m.

Specimens examined. MEXICO. CHiaras: Between
Mazapa and Motozintla, 1200 m, 19 Jul 1941 (f1), Matuda
4870 (F); Ocozocoantla de Espinosa, canyon at Rio de la
Venta, ca. Derma, deciduous forest, 800-100m, 24 Aug 1972
(fl), Breedlove 27356 (MO, NY); Soyalo, steep rocky canyon
between Soyaloand La Bombana, 1200 m, 7 Sep 1974 (fl, fr),
Breedlove 37194 (MO).

GUATEMALA. HUEHUETENANGO: Trail between Demo-
cracia and Santa Ana Huista, Sierra de los Cuchumatantes,
800-1000 m, 25 Aug 1942 (fl), Steyermark 51305 (F).

EL SALVADOR. SONSONANTE: Low forest along road to
San Julidn, 1600 m, 30 Jun 1971 (fl}, Montalvo et al. 3603
(MO).

8. Serjania tenuis Radlkofer, Monogr. Serjania
98. 1875. Type Brazil. Rio de Janeiro: Rio de Ja-
neiro, s.d. (f), Martius 1245 (holotype, M, n.v.;
isotypes, CGE, F, GH, K., MO-2 sheets, NY; Photo
GH, MO from B. Fig. 40a-h.

Woody vine. Stems to 1 cm in diam., obtusely

]
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0.5mm

Fig. 40. Serjania tenuis. a. Cross section of i i 7
] . S young stem with a central and three peripheral steles (Eiten & Eiten 6258).
w. %—u—de section of mature stem mxa,&.& & Luschnatr 505). c. Ternate leaf with branch fragment AMQQ_ & Eiten QNMMW.
m.O dular 50:-. on leaflet margin (Eiten & Eiten 6258). e. Pistillate flower with sepals and petals removed (Schiich s.n.).
. Central petal with adnate appendage (Duarze 5824). g Fruit mericarp (Duarte 5824). h. Embryo showing cotyledons

configuration (Duarte 5824).

five-angular, with three to five prominent ribs, gla-
brous and smooth; cross section of stem with a
central, obtusely triangular, large stele and three
peripheral, smaller, terete or subterete steles, these
not included in central one. Stipules deltoid, 0.9-1.5
mm long, glabrous. Legves ternate; petioles not

winged, terete, as long or shorter than leaflets, ad-
axially furrowed, glabrous except for few erect or
inflexed hairs, 0.5 mm long, on adaxial surface;
leaflets membranous to chartaceous, with acumi-
nate or mucronate apex, the terminal leaflet larger,
ovate, elliptic or oblong-lanceolate, (GB-)6-11 x
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2.1-5.2 cm, with attenuate base, the laterals oblong
or lanceolate, (3-)4.2-7.5(-9) x 1.6-3.5(-4.2) cm,
with oblique, rounded base, sessile or shortly petiolul-
ate (1-1.5 mm long), the upper surface glabrous,
except for a few erect or inflexed hairs, 0.3-0.5 mm
long on midvein, the lower surface glabrous, the mar-
gins entire, scarious, crenate or remotely and obtusely
serrate, ciliate and slightly revolute, the teeth glandu-
lar, the veins mixed craspedodromus, the primary and
secondary veins slightly prominent on both surfaces.
Inflorescence axillary, 1.5 times longer than subtend-
ing leaf, axis 4-angular, usually coiling, glabrous;
rachis subterete or angular, striate, sparsely covered
with minute, ca. 0.2 mm long, yellowish or whitish,
curly hairs; bracts and bracteoles subulate, ca. 1 mm
long, margins with glandular hairs; cincinni altemate,
0.5-3 mm long, with same indument as rachis, 3-6-
flowered; pedicels 2-4 mm long, articulate close to
base, sparsely covered with minute whitish hairs.
Flowers with sepals obtuse at apex, the outer sepals
1.2-2.5 mm long, ovate, the inner sepals (2.5-)3-4.6
mm long, oblong or wide ovate, third and fifth sepals
connate 7/8 of their length; petals white orlight yellow,
4-5.5 mm long, spatulate or oblanceolate, sparsely
covered with minute papillae on adaxial surface, the
apex rounded; appendages of central petals 3-4 mm
long, basally connate with petals to 2 mm, hood-
shaped, with fleshy, crown-shaped apex and ciliate
margins, the appendages of lateral petals 3 mm long,
with slightly fleshy apex and ciliate margins; disk with
two or four glands, the central glands ca. 0.8 mm long,
ovate in outline, with obtuse apex, the lateral glands
obsolete or less often slightly developed; torus en-
larged,; filaments densely covered with white, inflexed
hairs, the anthers ellipsoid, ca. 0.5 mm long; ovary
oblong or ellipsoid, densely covered with white, in-
flexed, minute hairs. Fruits 2.1-3.2 cm long, outline
ovate, sparsely covered with minute, erect, whitish
hairs with swollen bases, the base cordate, the apex
retuse; locules flattened, with slightly prominent
veins; outline of wing not constricted below locule;
endocarp densely covered with whitish, floccose hairs.
Seeds flattened, with oblong outline, dark brown, ca.
3 mm long (immature); embryo with biplicate, smaller,
adaxial cotyledon and curved, larger, abaxial cotyle-
don.

Distribution and Phenology. Serjania tenuis is
endemic to the state of Rio de Janeiro, Brazil (Fig.
41). It is naturally distributed along coastal, open
areas from where it invades secondary formations.
It has been collected from sea level to 950 m eleva-

tion. Serjania tenuis flowers mostly from January
to July and fruits in May.

Specimens examined. BRAZIL. Without specific lo-
cality, s.d. {fl), Burchell 2781 (K). R10 DE JANEIRO: With-
out specific locality, Faz. Bocinha, Feb 1937 (fl), Freire
782 (R); Itaguai, Baia de Sepetiba, Ilha Furtada, along
coast, 30 Mar 1968 (f1), Martinelli 1543 (NY, RB-2 sheets),
coastal area, 30 Mar 1968 (f1), Sucre & Braga 2594 (NY,
RB-9 sheets), 30 Mar 1968 (f1), Sucre & Braga 2626 (NY,
RB-2 sheets); Niterdi, Saco de Sio Francisco, 21 Apr 1942
(f1), Pereira s.n. (R-35012); Parati, Parati, ca. sea level,
roadside, 21 Apr 1965 (fl), Eiten & Eiten 6258 (MO, NY,
US); Resende, ltatiaia, Oct 1872 (fl), Glaziou 5772 (K); Rio
de Janeiro, without specific locality, May-Jun {822 (fl, f1),
Forbes s.n. (BM), 1852 (1), Riedel & Luschnatr 505 (A,
NY-2 sheets), s.d. (f1), Schort 713 (F. K, NY), Apr 1883 (1,
fr), Glaziou 13694 (K); Corcovado, 12 Apr 1931 (fl), Brade
10719 (R-4 sheets); Gavea, close to the sea, 4 May 1872
(1, fr), Glaziou 5772 (R), 6 Apr 1943 (fl), Silva s.n. (RB-
48002); Grumari, restinga, 8 Mar 1935 (fl), Freire 591 (R),
in secondary formations, 8 May 1969 (fr), Sucre 4980 (MO,
NY-2 sheets, RB-2 sheets), 8 May 1969 (fl, fr), Sucre 4968
(RB-2 sheets), 80-100 m, 23 Mar 1972 (fl), Sucre 8744
(MO, NY-2 sheets, RB); Lagoa Rodrigo de Freitas, 16 May
1961 (fl, fr), Duarte 5824 (F, NY, RB, U, US); Guaratiba,
roadside s.d. (fl), Almeida & Laroche 1349 (RB-2 sheets),
s.d. (fl), Gaudichawd 834 (F-2 sheets); Teres6polis, Serra
dos Orgéos, ex Miers herbarium, collector unknown 2729
(BM-2 sheets).

Field observations. The inflorescences of S. ten-
uis are pendant.

Serjania tenuis is morphologically similar to S.
communis and S. unidentata. However, it differs from
the former by its temate leaves (vs. biternate), essen-
tially glabrous parts (vs. variously pubescent), and
embryo with biplicate cotyledons (vs. straight). From
S. unidentata it differs by its stems with a central and
three peripheral steles (vs. a central surrounded by 6-7
peripheral steles), and embryo with biplicate cotyle-
dons (vs. straight).

The name renuis (thin or slender) probably refers
to the slender fruits of this species.

9. Serjania unidentata Acevedo-Rodriguez,
Brittonia 39: 350, fig. 2. 1987. Type: Brazil. Santa
Catarina: Municipio de Mafra, on side of highway 116
at Km 9 (3 km from Mafta), on rocky soil, 900 m, 11
Sep 1986 (fl, fr), Acevedo-Rdgz., Hatschbach & Souza
1570 (bolotype, MBM; isotypes, CTES, F, MO, NY,
RB, US). Fig. 42a-h.

Woody vine to 10 m long. Stems to 1 cm in diam.,
terete, slightly 8-sulcate; cross section of stem with
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Fig. 41. Distributions of S, renuis, S. hatschi hii, S.

lopsis, S. lar S. squarrosa and S. unidentata. Each

symbol represents a single collection.

central, terete stele surrounded by (6-)7 terete,
smaller steles. Stipules subulate, 2 mm long. Leaves
ternate; petioles not winged, shorter than leaflets, ad-
axially pilose; leaflets4-15 x 15-5 cm, chartaceous,
dull green, glabrous, acuminate or acute at apex, the
terminal leaflet slightly larger, elliptic, with attenuate
base, the lateral lanceolate, with oblique, obtuse base,
and shortly petiolulate, the margins revolute, pale,
remotely dentate, and ciliate, the teeth somewhat glan-
dularand rounded, the veins semicraspedodromus, the
primary and secondary veins prominent on lower
surface. Inflorescence axillary, longer than subtending
leaf; axis subterete or angular, usually coiling, gla-

brous; rachis terete, sparsely covered with minute,
ca. 0.2 mm long, whitish, curly hairs; bracts and
bracteoles subulate, 1 mm long, with glandular hairs
along margins; cincinni alternate, 0.1-4 mm long,
with same indument as rachis, 3 -6-flowered; pedi-
cels 3 mm long, articulate at base. Flowers with
sepals 4, ciliate, adaxially tomentose, the external two
35 mm long, ovate, obtuse, the connate internal one
(consisting of third and fifth) 6 mm long, the fourth 4
mm long; petals pale yellow, spatulate, 6 mm long,
adaxially papillose; appendages of central petals 4 mm
long, crown-shaped and fleshy atapex, the appendages
of lateral petals 3 mm long; torus well developed;
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Figure 42. Serjania unidentata. a. Cross section of stem showing a central and seven peripheral m~n._ww. b. mEE:-M: Nﬂ:nw
with temate leaf. c. Petals with appendage. d. Staminate flower with sepals and v.nB_m 350<na.. showing nectary g an M& an
stamens. e. Mericarp. f. Seed, ventral view. g, Seed, lateral view. h. Embryo showing configuration. (All from Acevedo-Rdgz.

etal. 1570).

filaments with woolly, white hairs, the anthers el-  base (1.3-14 cm .ianv“ focules _nm:mmoar.q x 4
lipsoid. Fruits 3.5-3.8 cm long, yellow-green to  mm, dorsal side with a mno__n.aa wing; E-Ecm::m
straw-colored, chartaceous, wings wider close to  wall to 7 times longer than wide; endocarp white-
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pilose. Seeds asymmetrically lentiform, 5-7 mm
long, reddish brown, attached nearto base of locule;
embryo with straight cotyledons.

Distribution and Phenology. Serjania uni-
dentata is endemic to the southern states of Paran
and Santa Catarina, Brazil (Fig. 41). It has been
collected along disturbed patches of vegetation. It
flowers from July to September and fruits from
September to October.

Specimens examined. BRAZIL. PARANA: Sio José dos
Pinhais, Cachoeira, 31 Jul 1986 (fl), Cordeiro & Sitva 329
(CTES); Campina Grande do Sul, Serra Capivari Grande,
14 Jul 1986 (fl), Silva & Cordeiro 126 (CM, CTES);
Piraquara, Borda do Campo, 30 Oct 1986 (fr), Harschbach
& Souza 50684 (CM, CTES). SANTA CATARINA: Mafra, 5
km S of Mafra, along road BR-116, 5 Oct 1988 fr),
Haischbach & Kummrow 52390 (MBM, US).

Field observations. The stems of S. unidentata
produce a watery sap (not milky) when cut, inflo-
rescences are pendant with twining axes, and the
fruits turn from green to straw-colored.

Serjania unidentata seems to be closely related
to S. tenuis, because of their similar leaves and
flowers. However it differs from this species by its
stems with a central stele surrounded by 6-7 periph-
eral steles (vs. a central one with 3 peripheral ones),
and embryo with straight cotyledons (vs. biplicate).

The epithet unidentata refers to the striking tooth
on the lower outer margins of the lateral leaflets, in
the type material.

10. Scrjania hatschbachii Ferrucci, Bonplandia 5:
243. 1983. Type. Brazil. Parana: Adriancpolis,
barra Rio Pardo, margin of forest, 4 Apr 1976 (fl,
fr), Harschbach 38522 (holotype, MBM, isotype,
CTES). Figs. 10c; 18b; 43a-i.

Semi-woody vine. Stems ca. 0.6 cm in diam.,
subterete, with 6 prominent ribs, sparsely covered
with 2-3 mm long, setulose yellowish hairs, gla-
brescent, spiny projections often present; cross
section of stem with central, subterete, large stele
and (3-)4-5 peripheral, smaller, terete or sub-
terete steles, these not included in central one.
Stipules deltoid to subulate, ca. 1 mm long, with
setulose and glandular hairs on margin. Leaves
biternate; petioles and rachis not winged, sub-
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terete, adaxially furrowed, densely to sparsely cov-
ered with same indument as stems, petioles shorter
than primary rachis; leaflets chartaceous, with acu-
minate and mucronate apex, the terminal leaflet
larger, lanceolate or elliptic, (3-)6-11 x 2.1-5.2
cm, with long attenuate base, the lateral leaflets
lanceolate or elliptic, (3-)4.2-7.5(-9) x 1.6~
3.5(-4.2) cm, with rounded base, sessile, both
sutfaces glabrous, except for a few hairs on mid-
vein of upper surface, the margins revolute, scar-
ious, remotely and acutely serrate, ciliate when
young, the teeth glandular, the veins semi-
craspedodromus, the primary and secondary veins
slightly prominent on lower surfaces. Inflorescence
axillary, longer than subtending leaf; axis 4-angu-
lar, glabrous, usually twining; rachis subterete, gla-
brous and striate; bracts and bracteoles subulate, ca.
1 mm long, margins with glandular hairs; cincinni
whorled, 0.8-1.2 cm long, glabrous, 5- to 7-flow-
ered; pedicels 2-4 mm long, articulate close to base,
sparsely covered with minute, whitish hairs. Flow-
ers with sepals 5, obtuse at apex, the outer sepals
1.7 mm long, ovate, the inner sepals 2.5 mm long,
oblong or widely ovate, third and fifth sepals free;
petals 3-3.5 mm long, spatulate, sparsely covered
with minute papillae on adaxial surface, the apex
rounded; appendages of central petals cream
color, ca. 2.5 mm long, hood-shaped, with fleshy,
crown-shaped apex and ciliate margins, the ap-
pendages of lateral petals 3 mm long, with
slightly fleshy apex and ciliate margins; disk with
four glands, ca. 0.7 mm long, ovate in outline, with
obtuse apex; torus reduced; filaments sparsely cov-
ered with white, inflexed hairs, the anthers ellipsoid,
ca. 0.4 mm long. Fruits 2.2-2.5 cm long, heart-
shaped in outline, glabrous, the base obtuse, the
apex retuse; locules flattened, with slightly promi-
nent veins; wings reduced toward the base. Seeds
flattened, lenticular, light brown, 7 mm long; embryo
with biplicate, smaller, adaxial cotyledon and
curved, larger abaxial cotyledon.

Distribution and Phenology. Serjania hatsch-
bachii is known from three collections from
Adriandpolis-Ribeira at the border of Parand and Sio
Paulo (Fig. 41). Ithas been collected in flower and fruit
in January and April.

Specimens examined. BRAZIL. PARANA: Adrandpolis,
road to Riberdo do Rocha, 27 Jul 1987 (st), Hatschbach &
Silva 51291 (US). SA0 PAULO: Ribeira, on cliff, 15 Jan 1953
(f1, fr), Hatschbach 2957 (US).

Serjania hatschbachii is morphologically similar
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Fig. 43. Serjania hatschbachii. a. Cross section of stem showing a central and five peripheral steles. b. Section of stem
with hirsute indument. c. Bitemate leaf and fragpment of branch. d. Staminate flower with petals BBow&. e Central petal @9
adnate appendage. f. Fruit mericarp with reduced wing. g. Seed, lateral view. h. Seed, ventral view. i. Embryo showing

configuration. Al drawn from Hatschbach 2957.

to S. tenuis. However, it differs from this species by
its biternate (vs. ternate) leaves, sparsely hirsute
stems (vs. glabrous), cross section of stem with five
to seven peripheral steles (vs. three) and fruits with
a very reduced wing.

This species honors Gert Hatschbach, who made
the only collections of this species as well as of many

other interesting plants from southeastern Brazil.

11. Serjania laruotteana Cambessédes in St. Hilaire,
FL. Bras. Mér. 1: 368. 1828. Type. Brazil. Minas
Gerais: Villa de Pati, s.d. (fr), Laruotte s.n. (holo-
type, P). Fig. 44.

e
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Fig. 4. Serjania laruotteana. a. Cross section of stem showing a central and five peripheral steles
L m.i:. 3690). b. Fruiting branch with bitemate leaf (Acevedo & Badini 1518). c. mﬁnﬂ.nwo flower Abhwﬂmﬁxmnw_w
petal with adnate appendage A.bﬁmv_ 8050). e. Anther, filament with inflexed hairs (Dusén 8050). f. Fruit with ::.om innoﬁvm
Qn&e«&?ﬁ&%ﬂ‘ & G. N. Folli 3690). g. Seed, lateral view (Acevedo-Rdgz. & Badini 1518). h. Seed, ventral view (Acevedo-
Rdgz. & Badini 1518).i. Embryo showing configuration (Acevedo-Rdgz. & Badini 1518). ’

Paullinia belangerioides Gardner, London J. Bot. 2: 338.
1843. Type. Brazil. Rio de Janeiro; Serra dos Orgios,
uﬂw 1838 (f), Gardner 341 (holotype, BM, n.v.; isotype,

th.n-:..n selloviana Klotzch & Treviranus, Bot. Zeitung (Ber-
lin) 5: 393. 1847, nomen nudum. ¢®

Woody climber to 15 m long. Stems to 4 cm in
diam., terete or angular, usually with whitish striae,
young stems terete, densely covered with straw-col-
ored or whitish, curly hairs, ca. 0.4 mm long; cross
section of stem with a central, angular stele, sur-
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rounded by 4 to 8 peripheral ones, the peripheral
steles terete to flattened, of different sizes. Stipules
deltoid, 1.3 mm long, early deciduous. Leaves
biternate, 11-28 x 10-28 cm, all axes densely cov-
ered with straw-colored or whitish, curly hairs, ca.
0.4 mm long; petioles not winged, terete and striate,
2.5-7 cm long, with darkened pulvinus; main rachis
furrowed or margined, 2.5-5.5 cm long, the second-
ary rachises 0.5-2 cm long; leaflets chartaceous,
lanceolate, elliptic, or oblong, 4.5-14 x 1.8-4.5 cm,
the terminal leaflets larger, the apex acuminate or
abruptly acuminate, often mucronate, the base at-
tenuate in terminal leaflets, obtuse and oblique in
lateral leaflets, the upper surface glabrous, the lower
surface with dark network of tertiary veins, glabrous
with tuft of hairs at vein’s angle, the margins revo-
lute, and finely serrate, veins semicraspedodromus,
the primary vein raised on both surfaces. Inflores-
cence axillary or terminal, 10-20(-35) cm long,
longer than subtending leaves, with same indument
as stems; axis 3-12 cm long, terete or nearly so;
rachis terete or slightly angular, striate; bracts and
bracteoles deltoid to subulate, 1.2-3 mm long, gla-
brous, with serrulate or glandular margins; drepania
(-cincinni) alternate, the peduncie 0.5-3.5 mm long,
3-to 6-flowered; pedicels 2-3.5 mm long, articulate
near the base. Flowers with sepals 5, the outersepals
2-2.5 mm long, ovate, obtuse at apex, glabrous,
ciliate at margins, the inner sepals 3-3.5 mm long,
oblong-ovate, densely covered with minute (to
0.1 mm long), whitish, woolly hairs, the third and
fifth sepals free; petals white, spatulate, ca. 4 mm
long, sparsely papillose on adaxial surface; ap-
pendages 3 mm long, the central appendages
hood-shaped, with fleshy, crown-shaped apex,
the lateral appendages asymmetric, slightly
fleshy at apex; disk glands four, 1-1.2 mm long,
ovate to sub-rounded; torus enlarged into a short
androgynophore; filaments sparsely to densely
covered with minute (0.1-0.2 mm long), whitish,
woolly hairs, the anthers 0.6-0.7 mm long; ovary
obovoid-trigonous, 2-2.5 mm long, glabrous or
whitish, floccose; style 1-2 mm long. Fruits 2-4
x 1.7-2 cm, with nearly oblong outline, but con-
stricted below the locule, or obpandurate, charta-
ceous, glabrous or sparsely pubescent, the apex
notched, the base cordate; locule lenticular, flat,
with network of slightly raised, dark veins, not-
crested. Seeds light brown, nearly lenticular, 5.5-
6.5 x 4.6-5 mm; embryo symmetrical in frontal
plane, the cotyledons straight, the adaxial cotyledon
slightly smaller.

Distribution and Phenology. Serjania laruotte-
ana is a common species from southeastern Bra-
zil, Paraguay and Argentina (Fig. 42). It occurs in
semi-dry forests as well as open or disturbed areas
from sea level to ca. 1000 m elevation. It flowers
from February to June and fruits from June to
January.

Specimens examined. BRAZIL. Bagia: Rio Itha, Aug
1821 (fl), Riedel 256 (NY-3 sheets, US); Rio Una, | Aug
1821 (bd), Riedel 285 (NY). Di1sTRITO FEDERAL: Bacia do
Rio Bartolomeu, along gallery forest, 5 Jun 1979 (bd),
Mendonga & Silva 54 (NY, US). EspIRITO SANTO: Ibatiba,
Corrego Sdo Joao, in open area, 11 Jun 1985 (fl),
Hatschbach 49396 (MBM, NY, US). MiNAs GERAIS: Belo
Horizonte, along roadside, 800 m, 19 Aug 1986 (fr),
Acevedo-Rdgz. et al. 1463 (EPAMIG, NY, US), (sv),
Acevedo-Rdgz. etal. 1465 (EPAMIG, NY, US); Ouro Preto,
along roadside, 27 Aug 1986 (fr), Acevedo- Rdgz. & Badini
1518 (NY, US), 550 m, 20 Aug 1986 (f1), Acevedo-Rdgz.
er al. 1501 (EPAMIG, NY, US); Vigosa, Sio Miguel,
disturbed vegetation, 900 m, 26 Jan 1930 (fr), Mexia 4799
(GB, NY, US); along Chacha Valley Road, 2 km from
Agriculture College, in cut-over thickety woods, 675 m, 21
May 1930 (fl), Mexia 4726 (NY, US). PARANA: without
exact locality, along Iguagu river, 12 Dec 1908 (st), Dusén
7353 (US); Campo Largo, secondary vegetation, 25 Apr
1964 (f), Dombroski 213 (US); Guarapuava, Sio Judas
Tadeu, in disturbed vegetation, 15 May 1986 (fl),
Harschbach & Manosso 50373 (US); Lapa, Rio Passa Dois,
along roadside in secondary forest, 900 m, 10 Sep 1986 (fr),
Acevedo-Rdgz. et al. 1562 (MBM, NY, US); Matelandia,
margin of rainforest, 18 Jun 1967 (ft), Hatschbach 16573
(MO, NY, US); Rio Branco, Caete, along forest margin, 17
Jul 1984 (fr), Hatschbach 48080 (MBM, NY, US); Sdo
Mateus do Sul, along road toward Irarte, in degraded veg-
etation, 10 Sep 1986 (fr), Acevedo-Rdgz. et al. 1564 (NY);
Villa Velha, in forest, 27 Apr 1909 (fl), Dusén 8050 (NY,
US). Rio DE JANEIRO: Mandioca, Jan 1823 (fl), Riedel s.n.
(NY-2 sheets, US). Rio GRANDE Do SuL: Piai, vic. of
Caxias, 21 Jun 1950 (fr), Rambo 47159 (CM); Reutersberg,
in primary forest, 6 Jun 1949 (fr), Rambo 41849 (NY).
SANTA CATARINA: Anitdpolis, Palhoga, along secondary
vegetation, 500 m, 4 Apr 1953 (bd), Kiein 488 (NY, US-2
sheets); Guatambu, Campos Novos, margin of forest, 700
m, 10 Jul 1963 (fr), Reirz & Klein 15197 (US); Major
Vioira, in disturbed vegetation, 750 m, 10 Jul 1962 (fr),
Reitz & Klein 13083 (US); Rio do Meio, along secondary
vegetation, 15 Jan 1959 (fl), Reizz & Klein 8227 (NY);
Sanga de Areia, Jacinto Machado, margin of disturbed
vegetation, 200 m, 13 May 1960 (f1), Reirz & Klein 9668
(US); Serra do Espigio, Monte Castelo, 1000 m, 20 Apr
1962 (fl), Reirz & Klein 12643 (US). SAo PauLO: Butantan,
11 May 1920 (fl), F.C. Hoehne 3964 p. p. (NY); Campinas,
s.d. (fl), Campos Novaes 454 (US), 27 Apr 1968 (bd),
Correa de Mello s.n. (NY); Sao Carlos, Santa Eudoxia, in
secondary forest, 500 m, 21°39'S, 47°51'W, 20 Jun 1961
(fr), Eiten et al. 3077 (MO, US).

PARAGUAY. AMaMBAY (2): Sierra de Amambay, May
1907-08 (f1), Rojas 10448 (NY). PARAGUARI: vic. of
Sapucai, May 1913 (fl), Hassler 11730 (NY, US). SAN

'
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PEDRO: Primavera, wet area along wood edge, 20 Jul 1956
(fr), Woolston 698 (NY).

ARGENTINA. CoRRIENTES: Itati, Tuyuti, 19 Aug 1956
(fr), Pedersen 3961 (NY, US); Santa Ana, 8 Sep 1910 (f1),
Rodriguez 351 (US). MISIONES: San Ignacio, Yabebyry, 20
May 1944 (f1), Bertoni 74 (A, NY).

Field observations. The stems of S. laruoticana
usually produce an abundant milky exudate when
cut. Fruits are either green or red at maturity.

Serjania laruotteana was placed by Radlkoferin his
S. sect. Eucoccus (my sect. Serjania), in spite of its
mericarps with flattened locules. He considered S.
laruotteana to be closely related io S. sphaerococcea,
even though the latter has globose fruit locules. More-
over, there is no discussion as to why S. laruotreana
was included within this section. Serjania laruotteana
certainly should be included in S. sect. Plarycoccus
because of its flattened and membranous mericarp
locules with lenticular seed. Serjania laruotteana dif.
fers from other species in S. sect. Plarycoccus by the
production of a white exudate, a character which is not
always present, however.

12. Serjania ampelopsis Planchon & Linden in Tri-
ana & Planchon, Ann. Sci. Nat. Bot. 1V, 18:
350. 1862. Type. Colombia. Norte de Santander:
Prov. de Ocana, vic. Ocaiia, 1390 m, Oct 1850 (f1),
Schlim 153 (lectotype, BR, here designated;
isotypes, BR, F, K). Figs. 15e; 18c; 45.

Serjania areolata Radlkofer, Erginz. Monogr. Serjania
87. 1886. Type. Bolivia. La Paz: Nor Yungas, vic.
Coroico, 5000-7000 ft, May 1866 (fl), Pearce s.n. (holo-
type, K).

Semi-woody climberto5(-8) m long. Stems slender
(ca. 5 mm in diam.), nearly terete, or 5- to 6-costate,
glabrous, the young stems angular; cross section of
stem with single stele, the medulla holiow. Stipules
deltoid, ca. 1 mm long, usually covered with minute
(to 0.3 mm long), whitish hairs. Leaves bitemate,
11-20 x 12-19 cm, all axes sparsely to densely
covered with minute (to 0.35 mm long), whitish hairs;
petioles not winged, tercte and ridged at adaxial sur-
face, (1.5-)2-6(-7) cm long; main rachis terete, mar-
gined, or narrowly winged, (1.5-)1.7-3.2(-4.2) cm
long, the secondary rachises 0.5-2.5 cm long; leaflets
chartaceous to membranous, lanceolate, elliptic, oval
or ovate, 2-9(-12.5) x 1-3.5(-7) cm, the terminal
leaflet larger, the apex acuminate or abruptly acurni-
nate, the base attenuate, obtuse or rounded in terminal
leaflet, oblique and shortly petiolulate in lateral leaf-
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lets, the upper surface glabrous except for few hairs

on veins, covered with whitish, mucilaginous dots,

the lower surface lighter (hecause of whitish glan-

dular projections), with dark network of tertiary

veins, glabrous or sparsely covered with minute

(0.3-0.5 mm long), whitish hairs, the margins rev-

olute, ciliate, entire or remotely dentate to sub-sin-

uate, the veins brochidodromus or mixed

craspedodromus, the primary and secondary veins
slightly raised on both surfaces. Inflorescence 10-

20(-35) cm long, usually longer than subtending

leaves; axis 4-12 cm long, glabrous, almost terete;
rachis angular, striate, densely or sparsely covered
with minute (t0 0.15 mm long), whitish, inflexed hairs;
bracts and bracteoles lanceolate, 1-2.5 mm long, with
same indument as rachis; cincinni opposite, subop-
posite or alternate, the peduncle 0.5 -1.4(-2.5) cm
long, glabrous or densely covered with minute (10 0.15
mm long), white hairs, 4- to 5(9-)-flowered, the lower
peduncles longer, pedicels 2-5 mm long, slightly
flattened, with same indument as peduncle, articulate
at 1-2.5 mm from base; bracteoles narrowly deltoid,
0.5 mm long, close to pedicel articulation. Flowers
with sepals 5, the outer sepals 2-3.5 mm long, ovate,
obtuse at apex, sparsely covered on abaxial surface
with minute (to 0.1 mm long), whitish hairs, ciliate at
margins, the inner sepals 3-5 mm long, oblong-ovate,
densely covered with minute (t00.1 mm long), whitish
hairs, the third and fifth sepals free or connate to half
their length; petals white, obovate, clawed, 4-5.5 -7
mm long, with minute papillae on adaxial surface;
appendages 3-5 mm long, with densely hairy margins,
the central appendages hood-shaped, with fleshy
crown-shaped apex, the lateral appendages not fleshy,
asymmeltric, with outerside bent overdisk glands; disk
glands four, the central glands 1-1.2 mm long, ovate
to oblong-ovate and obtuse at apex, the lateral glands
1 mm iong, oblong to rounded, laterally adnate to
enlarged torus; filaments sparsely 1o densely covered
with minute (0.2-03 mm long), whitish, inflexed
hairs, the anthers 0.75 mm long; ovary elliptic to
oblong in outline, sparsely to densely covered with
minute, whitish hairs; style 0.5-0.8 mm long, the
stigmata papillose. Fruits 3-4.2 x 3 cm, ovate to
oblong, chartaceous, glabrous, the apex notched, the
base cordate; locules lenticular, flat, with network of
slightly raised, dark veins, not-crested or slightly
crested; wings glabrous, with slightly constricted out-
line below locule. Seeds dark brown, lenticular, 6-7 x
5.0-5.6 mm; embryo symmetrical in frontal plane, the
adaxial cotyledon smaller and biplicate, the abaxial
cotyledon larger and curved.
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Fig. 45. Serjania ampelopsis. a. Cross section of stem with single stele. b. Bitemate leaf with branch fragment. o EMENS
flower with petals removed. d. Central petal with adnate appendage. e. Lateral petal with adnate appendage. f. Fruit mericarp.
- Seed, lateral view. h. Embryo showing cotyledons configuration. i. Seed, ventral view. All drawn from Acevedo-Rdgz. &

Vargas 1781.

Distribution and Phenology. Serjania ampe-
lopsis has been collected in Colombia, Ecuador,
Peru, Bolivia and Argentina (Fig. 41). It occurs
in humid to semi-dry forests as well as open or
disturbed areas from sea level to 2130 m eleva-
tion. It flowers from April to January and fruits
from May to December.

Specimens examined. COLOMBIA. NORTE DE SANTAN-
DER: Prov. de Ocaiia, Ocafia to Pamplona, Santa Barbara,
open area on fence, 3800 ft, 7 Nov 1878 (fl, fr), Kalbreyer
800 (K).

ECUADOR. Azuay: Machalati-Santa Isabel road, near
bridge over San Francisco river, shrubby thicket, 730 m, i1
Jun 1971 (fr), MacBryde 435 (US). BoL{VAR: Between road
to Bucay and Hacda. Rosa Mercedes, lower spurs of Cordil-
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lera Central, 600 m, 12 Sep 1943 (fl), Acosra Solis, 5180 (F).
CHIMBORAZO: Canyon of Chanchan river, from Naranjapata
to below Huigra, 600-900 m, 19 Jun 1945 (fl, fr), Camp
E3864 (NY). Guavas: Capera, 23.5 km N of Guayaquil on
road to Daule, 150 m, 21 May 1981 (fl, fr), Dodson &
Clendenin 11037 (MO); Guayaquil, 0-50 m, 18-20 Jun 1923
(1), Hitchcock 20148 (GH, NY), 30 Aug-2 Sep 1918 (11, fr),
Rose & Rose 22455 (F, GH, NY, US); 3 km N of Julic
Moreno, deciduous forest, 200-300 m, 11 May 1985 (f1, fr),
Harling & Andersson 25039 (GB); vic. del Oro, jet. of rivers
Ambocas & Lais, 10 km S of Portovelo, 670-760 m, 6 Oct
1944 (f1, fr), Camp E586 (NY); jet. of Guayas, Cafiar,
Chimborazo & Bolivar, near Bucay, 300-380 m, 8-15 Jun
1945 (fl), Camp E3711 (F, GH, NY, US). Loua: Alamor-
Cazaderos road, 5 km W of El Limo, secondary growth, 800
m, 3 Apr 1980 (f1), Harling & Andersson 17829 (GB, MO);
Alamor-Puyango road, semi-deciduous forest, 600-700 m, 7
Apr 1980 (f1), Harling & Andersson 17970 {GB). MaNaBf:
Naranja, N of Pajin, 550 m, 16 Jul 1942 (fl), Haugh 3405 (F,
NY, US).

PERU. LAMBAYEQUE: Lambayeque, vic. “E! Salvador”
restaurant, Mesones-Muro Hwy., 28 km E of Olmos, 1150-
1200 m, 8 Jan 1964 (f1), Hutchinson & Wright 3467 (F,NY).
CAJAMARCA: Cutervo, Izco, in hedgerow, dry region, 1300
m, 18 Dec 1938 (fr), Stork & Horton 10210 (F).

BOLIVIA. La Paz: Nor Yungas, Coroico, ca. 20 km S of
Coroico along roadside, 1660 m, 29 May 1987 (fl, fr),
Acevedo-Rdgz. & Vargas 1727 (F, LPB, MO, NY, US),ca. 4
km S of Coroico along roadside, 1600 m, 30 May 1987 (1),
Acevedo-Rdgz. & Vargas 1731 (F, LPB, MO, NY, US), Sep
1894 (f1), Bang 2444 (GH, MO, NY-2 sheets, US, WIS);
Coripata, Hacienda el Choro, 1700 m, 28 Jun 1930 D,
Buchtien 8124 (NY). SaANTA CRuz: Florida, Bermejo river,
afier bridge Agua Blanca, 1 Jun 1963 (), Legname & Cuezo
4020(CTES); Yerba Buena, stream side, 1300 m, 14 Jun 1966
(), Steinbach 291 (NY); 63 km W of Santa Cruz de la Sierra
along road to Samaipata, humid, open roadside, 1200 m, 13
Jun 1987 (f1), Acevedo-Rdgz. & Vargas 1778, 1779 (F,LPB,
MO, NY, US); 35 km E of Samaipata along road to Santa
Cruz de la Sierra, 1500 m, 13 Jun 1987 (fl), Acevedo-Rdgz. &
Vargas 1781 (F, LPB, MO, NY, US). TARDA: Ipa, 30 km N
of Villa Montes, Thainguate stream, 3 Jun 197] ),
Krapovickas et al. 19476 (NY); Arce, 29.2 km S of
Emboroza-Sidras road, on road to Bermejo, 12.7 km S of
Naranjo Agrio, disturbed moist subtropical forest, 600 m,
21-23 April 1983 (1), Solomon 10017 (MO, NY); O*Connor,
6.8 km NW of Entre Rios, disturbed moist tropical forest,
1400 m, 3 May 1983 (f1), Solomon 10435 (MO, NY).

ARGENTINA. SALTA: 28 Jul 1944 (fr), Schulz & Varela
5386 (CTES); Orén, along road to Rio Pescado, ca. 12 km
from international bridge over Bermejo river, 30 May 1974
(fr), Cuezzo eral. 10238 (LIL).

Field observations. The stems of S. ampelopsis
produce a watery (not milky) exudate when cut, and
the inflorescences are pendulous.

Serjania areolata was separated from S, ampelopsis
by Radlkofer because of its larger flowers with the
third and fifth sepals free from one another, and its
glabrescent parts. These differences break down when
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additional material is studied. Serjania areolata rep-
resents the extreme in variation in these characters and,
therefore, I consider it a synonym of S. ampelopsis.

Serjania ampelopsis does not seem to be clearly
related to any member of S, sect. Plarycoccus except
for S. communis, with which it shares many vegetative
characiers. Serjania ampelopsis might represent a
vicariant species which evolved from isolated popula-
tions of S. communisafter the geologically recentuplift
of the Andes.

The name ampelopsis means grapevine-like and
refers to the climbing habit of this species.

13. Serjania squarrosa Radlkofer, Monogr.
Serjania 115. 1875. Type. Peru. Locality un-
known, 1839-1840 (1, fr), Gay s.n. (lectotype, P,
here designated; isotype P, M; photos at B, GH, M,
MO, NY from P). Fig. 46a-h.

Serjania platypetala Radikofer, Bot. Jahrb. Syst. 54: 42,
1916. Type. Peru. Ayacucho, rocky slopes between shrubs,
3000-3200 m, May 1910 (f1, fr), Weberbauer 5506 (holo-
type, B, destroyed; lectotype, US, here designated;
isotypes, F, GH, NY).

Woody vine 2 m long. Stems slender (to 1 cm in
diam.), subterete or angular, with 5 prominent ribs,
glabrescent, young stems densely ferruginous; cross
section of stem with central, subterete, large stele and
(1-)2-3 peripheral, smaller, subterete steles, these
slightly included in central stele. Stipules oblong, ob-
tse, ca. 2 mm long. Leaves 4-5-jugate, lower jugae
compound, or bipinnate; petiole margined, adaxially
tomentose, 1-2.5(-4) cm {ong; rachises winged, ad-
axially tomentose, the main rachis 4-6.5 cm long;
leaflets chartaceous to coriaceous, with acute, mucro-
nate apeX, the terminal leaflets subrhombic, deltoid,
lanceolate, oblong-lanceolate, or trilobate, (0.7-)
1-3.5(-5.5) X 0.6-2(-3) cm, long attenuate or cuncate
at base, the lateral leaflets ovate, oblong or lanceolate
1-2(-4) x 0.5-1.5 cm, obtuse and oblique at base,
sessile orshortly petiolulate, both surfaces glabrous or
sparsely covered with minute (0.1-0.6 mm long),
whitish hairs with swollen bases, the margins remotely
serrate above middle, the teeth obtuse and glandular,
the veins mixed craspedodromus, the primary and
secondary veins slightly prominent on lower surface,
higher order of veins dark, forming a conspicuous
network. Inflorescence axillary, longer than subtend-
ing leaf; axis angular, sparsely covered with minute
(02 mm long), whitish hairs; rachis angular and
slightly striate, densely covered with same indument
as axis; bracts and bracteoles subulate, with glandular
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Fig. 46. Serjania squarrosa. a. Cross section of stem with a central and a peripheral stele. b. 4-jugate _mﬁh with lower pinnae
compound, and fragment of stem. c. Pistillate flower with sepals and petals removed. d. Central petal with adnate appendage.
e. Fruit mericarp. f. Seed, lateral view. g. Embryo, ventral view. h. Embryo, lateral view. All drawn from Gentryetal. 23317,

hairs on margins, the bracts ca. 2.5 mm long, the
bracteoles 0.7 mm long; cincinni alternate, 0.2-2.5
cm long, with same indument as rachis, 5-7-flow-
ered; pedicels 4-5 mm long, articulate close to
middie, with same indument as cincinnus or gla-
brous. Flowers with sepals obtuse at apex, lineolate
on abaxial surface, glabrous or densely covered with
woolly, yellowish hairs, the outer sepals 2-3.2 mm

long, oblong-ovate, the inner sepals 3-5 mm long,
obovate, third and fifth sepals free; petals 4-5.5 mm
long, spatulate or obovate, sparsely ot densely covered
with minute papillae on adaxial surface, lineolate on
abaxial surface, the apex rounded; appendages of cen-
tral petals ca. 4 mm long, hood-shaped, with fleshy,
crown-shaped apex and ciliate margins, theappendages
of lateral petals 3 mm long, with slightly fleshy, elon-
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gated apex and ciliate margins; disk with two cen-
tral glands, ca. 1 mm long, ovate in outline, with
obtuse apex, the lateral glands usually reduced;
torus reduced; filaments sparsely covered with
white, inflexed hairs, the anthers ellipsoid, ca. 0.4
mm long; ovary obovate in outline, glabrous to
densely tomentose, the hairs yellowish or whitish,
the style longer than stigma. Fruits 1.7-2.1 cm long,
ovate in outline, glabrous or sparsely covered with
yellowish or whitish hairs, the basc subcordate, the apex
slightly remse; locules flatiened, with slightly prominent
veins; wings slightly constricted below the locule. Seeds
flattened, lenticular, fight brown, 5 mmlong; embryo with
biplicate adaxial and curved abaxial cotyledons.

Distribution and Phenology. Serjania squarrosa
is a high elevation (1200-3200 m) species endemic to
Peru (Fig. 41). Ithas been collected in the departments
of Apurimac, Ayacucho, Cuzco, and Puno, from gal-
lery forests and open areas such as rocky hillsides, dry
slopes, and roadsides. It flowers from December to
May and fruits from January to June.

Specimens examined. PERU. Without specific local-
ity, Parchar, river-bank, 2900 m, 26 Apr 1925 (fr), Pennell
13688 (F, GH-2 sheets, NY). APURIMAC: Abancay, vic. of
Abancay, 2400 m, Apr 1938 (f1), Vargas 943 (A, F, MO);
Chalhuanca, vic. Pakayca, dry slopes, 2650-2800 m, 24 Jun
1978 (ft), Gentry et al. 23317 (MO). AYACUCBHO: Between
rivers Huaytata and Ocros, 21 Feb 1968 (fl), Soukup 5600
(US). Cuzco: Huispicanchi, Arapeza, Huasao, 3200 m,
May 1925 (fl, fr), Herrera 687 (A, US); Quillabamba,
Quintalpata, roadside, 1210-1435 m, 29-30 Dec 1986 dn,
Nuitez 6767 (MO); Urubamba, Ollantaytambo, 3000 m, 27
Apr 1915 (11, fr), Cook & Gilbert 389 (US-2 sheets), Jan
1926 (f), Ferrera 849a (US), bank of Urubamba river,
2850 m, 26 Apr 1925 (fr), Pennell 13685 (F-2 sheets);
Pumahuanca, rocky hillside, 2900 m, 18 Jan 1949 (11,
Vargas 7603 (MO}; illegible vic. Tancac, roadside, 2770
m, 5 Jun 1964 (fr), Gade s.n. (WIS). PuNo: Ollachea, 2725
m, Jan 1937 (f1, fr), Soukup 500 (F).

Serjania squarrosa is a very distinct species not
obviously related to any other species of S. sect.
Platycoccus. The cladistic analysis for the species
of 5. sect. Platycoccus suggests that S. squarrosa
may notbelong toit. However, S. squarrosa is better
kept in S. sect. Platycoccus until more is known
about other sections of Serjania.

Excluded Taxa

Serjania brachyprera Radlkofer, Bot. Jahrb. Syst. 37:
145.1905. Type. Peru. Huanuco: Huamalies, between
Punchau and Chiquibamba along valley of Marafion
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river, 3200 m, Jul 1903 (fl, fr), Weberbauer 3304

(holotype, B, destroyed; lectotype, USM, here desig-

nated; isotype, F, fragment of B).

Based on recent collections of fruits, this species
belongs to S. sect. Physococcus.

Serjania chartacea Radlkofer, Monogr. Serjania
114. 1875. Type. French Guiana. Without specific
locality, 1833 (f1), Leprieur 331 (lectotype, G, here
designated; isotypes, F-2 sheets; G, MO photos from
G).

Fruiting material is not known for this species.
However, it is morphologically similar in other fea-
tures to the S. conferriflora complex and therefore,
should be placed in S. sect. Confertiflora.

Serjania confertifiora Radlkofer, Monogr. Serjania
117. 1875. Type. Brazil. Rio de Janeiro, s.d. (fl),
Schort 712 (lectotype, K, here designated).

Mature fruits of this species have woody locules
with partitioning walls that project beyond the locule.
These features place S. confertiflorain its own section.

Serjania decemstriata Radlkofer, Sitzb. Mat. Phys. Akad.
Miich. 8: 223. 1878. Type. Argentina. Buenos Aires:
Close to Buenos Aires, s.d. (fl), Didrichsen s.n. (holo-

type, C).

Although no fruiting material is known for this
species, I tentatively place it in S. sect. Confertiflora
because of its similar morphology to S. confertifiora,
with which it may be synonymous.

Serjania foveata Grisebach, Plantae Lorentzianae 60.
1874. Type. Argentina. Tucumén: Close to Siabon, in
subtropical forest, Mar 1872 (fl), Lorentz 288 (holo-
type, GOET). .

This species has woody fruits with globose locules
and wide dissepimentum. Therefore, I consider this
species to be a member of S. sect. Serjania.

Serjania grandidens Radlkofer, Bot. Jahrb. Syst. 37:
144. 1905. Type.Colombia. Santa Marta, along open
dry water course, 5 miles N of Bondas, 100 ft, Oct
1898 (fl), H.H. Smith 1538 (lectotype, NY, here
designated; isotypes, BR, CM, GH).

Recent collection of this taxon reveals that its fruits
are woody, with a marginal rib along the partitioning
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wall. These features differ from those of S. sect.
Platycoccus. Therefore, this species should be trans-
ferred to S. sect. Confertiflora.

Serjania inscripta Radlkofer, Bot. Jahrb. Syst. 37:
145. 1905. Type. Brazil. Amazonas: Lago de
Esperanga, Jurua Mirim, Aug 1904 (f1, fr), Ule 5644
(holotype, B, destroyed; lectotype, K, here desig-
nated).

Serjania inscripta is clearly a member of S. sect.
Confertiflora because of its woody fruits with a mar-
ginal rib along the partitioning wall.

Serjania minutiflora Radlkofer, Repert. Spec. Nov. Regni
Veg. 17: 355. 1921. Type. Paraguay. Central: vic. of
Ypacaray lake, Dec 1913 (fl), Hassler 12414 (holo-
type, B, destroyed; lectotype, NY, here designated;
isotypes, A, GH, K, US).

Although fruiting material for S. minutiflora is not
yet known, it is morphologically similar in other fea-
tures to S. confertiflora. Therefore, S. minutiflora
should be transferred to S. sect. Confertifiora.

Serjania paludosa Cambessédes in St. Hilaire, Fl. Bras.
Mer. 1: 369. 1828. Type. Brazil. Minas Gerais: vic.
Olho d’Agua and Contendas, marshy area, Oct 1816~
21 (fl), St. Hilaire 17 (holotype, P).

The fruits of this species are triangular in outline,
with the partitioning wall projecting beyond the locule,
a character which defines S. sect. Confertiflora.

Serjania schunkei Acevedo-Rodriguez, Brittonia 40:
287-288, fig. 3. 1988. Type. Peru. San Martin:
Mariscal Céceres, Tocache Nuevo, Quebrada
Cachiyacu de Huaquisha, in tall forest, 500-650 m, 3
Jan 1981 (fr), J. Schunke Vigo. 12492 (holotype, NY;
isotypes, F, MG, MO, US).

Serjania schunki was described from a single fruit-
ing collection and placed at thattime in S. sect. Platy-
coccus, because it had fruits resembling those of
section Platycoccus. A second collection with flower-
ing material indicates that this taxon should be trans-
ferred to the genus Lophostigma (Acevedo-Rodriguez,
1993.

Serjania trichomisca Radlkofer, Monogr. Serjania
114. 1875. Type.Brazil. Goids: Serra Sao FelixtoRio
Frairas, s.d. (fl, fr), Pohl 1934 (holotype, W).

Although only immature fruits are known from
this species, they do not have flat locules, which
indicates that S. trichomisca does not belong to S.
sect. Platycoccus. This species is better placed in S.
sect. Eurycoccus.

Acknowledgments

This paper is based on my doctoral dissertation.
I would like to express my deepest appreciation to
Dr. Scott A. Mori for his guidance and interest in
this study and his valuable contribution toward the
completion of this manuscript. My appreciation is
also extended to Drs. Ghillean T. Prance, Dennis W.
Stevenson, James L. Luteyn, and James C. French for
reviewing the manuscriptand forserving on my Grad-
uate Committee.

I am indebted to the following people who gave
their time, advice, and instruction in many areas
encountered during my study: Dr. P. Mick Richard-
son for his valuable suggestions on the cladistic
analysis; Dr. Rupert Barneby for guidance on bo-
tanical Latin and typification problems; Don Black
for technical assistance on plant anatomy, photog-
raphy, and electron microscopy; Michael Baxter for
assistance with the SEM; John Pruski for his valu-
able review of the manuscript; Dr. Pat Holmgren for
requesting the loans from many herbaria; Steve
Crisafulli for processing the loans; and Lothian
Lynas and Jane Brennan for their assistance with
literature references and interlibrary loans.

I am also indebted to fellow graduate students
Karl Vincent and Katia Rodrigues, and to Drs.
Ricardo Callejas, Douglas Daly and Vicki A. Funk
for their valuable discussions on various subjects.

Iam extremely grateful to The New York Botan-
ical Garden for awarding me a Herbarium Graduate
Fellowship, and to the Conoco/Lawrence Funds of
the NYBG which provided partial financial support
for my field work.

I thank the following institations which provided
logistical support, and assistance and warm hospi-
tality during my travels abroad: Jardim Botanico do
Rio de Janeiro, especially to Gustavo Martinelli,
Cy! Famney, Andrea Ferreira da Costa and Talita
Fortuna Alves; Emprésa de Pesquisa Agropecuria
do Minas Gerais, especially to Mitzi Brandao
Ferreira and J. Pedro Laca Buendia; Comissao Ex-
ecutiva do Plano da Lavoura Cacaueira, Ilhéus,
Babhia, especially to Luiz A. Mattos Silva; Museu
Botinico Municipal, Curitiba, Parand, especially to
Gert Hatschbach; Herbario Nacional de Bolivia,

EE EE——,————



86 MEMOIRS OF THE NEW YORK BOTANICAL GARDEN

especially to Elizabeth Vargas and Monica Moraes.

T would like to thank the curators from the fol-
lowing herbaria for loaning their collections of
Serjania: A, ASC, AAU, B, BH, BM, BR, C, CAS,
CEPEC, CGE, CTES, ECON, F, G, GH, GB,
GOET, HAL,HUA, INPA, K, LA, LIL, M, MBM,
MER, MICH, MO, MPU, MY, NA, OXF, PAMG,
P, PI, PORT, R, RB, RPPR, RSA, S, TEFH, TEX,
TTC, U, US, USM, VEN, W, WIS, Z.

Iam also indebted to the Taxonomic Services Unit,
Systematic Entomology Laboratory, PSL, USDA for
the identification of insects collected visiting Serjania
flowers, especially Dr. S. W. Batra, Hymenoptera
(Apidae, Halictidae, Anthophoridae, Colletidae); Dr.
T. J. Henry, Hemiptera (Miridae); Dr. A. S. Menke,
Hymenoptera (Vespidae, Pompilidae, Scoliidae); Dr.
F. C. Thompson, Diptera (Syrphidac); Dr. N. E.
Woodiey, Diptera (Tachinidae), who provided deter-
minations for the different groups of insects.

Finally Iwould like to thank my wife R. Amneris
Siaca for her valuable help in the final preparation
of the manuscript and to Alice Tangerini for the fine
illustration of Serjania lauroticana. The remainder
of the illustrations are my own.

Literature Cited

Acevedo-Rodriguez, P. 1990. The occurrence of pisci-
cides and stupefactants in the plant kingdom. Adv. Econ.
Bot. 8: 1-23.

- 1993. (in press). A revision of Lophostigma
(Sapindaceae). Syst. Botany.

Aratjo, D. S. D. de & R. P. B. Henriques. 1984. Analise
floristica das restingas do Rio de Janeiro. Pages 159 -193.
In: L. D. de Lacerda et al. (eds.), Restingas: origem,
estrutura, processos. Universidade Federal Fiuminense,
CEUFF, Rio de Janeiro.

Augspurger, C. K. 1986. Morphology and dispersal poten-
tial of wind-dispersed diaspores of neotropical trees.
Amer. J. Bot. 73: 353-363.

Bawa, K. S. 1976. The reproductive biology of Cupania
g lensis Radlk. (Sapindaceae). Evolution 31: 52 -63.

Bennett, M. D. 1972. Nuclear DNA content and minimum
generation time in herbaceous plants. Proc. Roy. Soc.
London, Ser. B. Biol. Sci. 181: 109-135,

Bentham, G. & J. D. Hooker. 1862. Sapindaceae. In:
Genera plantarum. Vol. 1. Pages 388-413. London.

Briggs, B. G. & L. A. S. Johnson. 1979. Evolution in the
Myrtaceae—evidence from inflorescence structure. Proc.
Linn. Soc. N.S.W. 102: 157-256.

E:ME::F J. 1757. Plantarum americanarum. Amster-

am.

Candolle, A. P. de. 1824. Sapindaceae. /n: Prodromus sys-
tematis naturalis regni vegetabilis. Vol. 1. Pages 60]-
618. Treuttel & Wiirtz, Paris.

[ VOL. 67

Carlquist, S. 1985a. Observations on functional wood histol-
ogy of vines and lianas: vessel dimorphism, tracheids,
vasicentric tracheids, narrow vessels and parenchyma.
Aliso 11: 139-157.

- 1985b. Vasicentric tracheids as a drought survival.
mechanism in the woody flora of southem Califomia and
similar regions; review of vasicentric tracheids. Aliso 11:
37-68.

——— 1988, Comparative wood anatomy. Springer Verlag,
Berlin.

Cremers, G. 1974, Architecture de quelques lianes
d*Afrique tropicale 2. Candollea 29: 57-110,

Croat, T. B. 1976. Sapindaceae. In: Flora of Panama. Ann.
Missouri Bot. Gard. 63: 509-522.

Cruz, M. A. V. da & T. S. Melhem. 1984. Estudos
polinicos en Sapindaceae. Revista Brasil. Bot. 7: 5-25.
Cutter, E. G. 1971. Plant anatomy. Vol. 2. E. Amold,

London.

Dilcher, D. L. 1973. A paleoclimatic interpretation of
the Eocene floras of southcastern North America. Pages 39
-59. In: A. Graham (ed.), Vegetation and vegetational
history of northemn Latin America. Elsevier, Amsterdam.

Dobbins, D. R. & J. B. Fisher. 1986. Wound responses in
girdled stems of lianas. Bot. Gaz. 147: 278-289.

Donoghue, M. & P. Cantino. 1984. The logic and limita-
tions of the outgroup substitution approach to cladistic
analysis. Syst. Bot. 9: 192-202.

Eiten, G. 1972. The cerrado vegetation of Brazil. Bot. Rev.
38:201-341,

Fernéndez Casas, J. & J. Fernandez Piqueras. 1982, Es-
tudio cariologico de algunas plantas bolivianas. Anal. Jard.
Bot. Madrid 39: 149-152.

Ferrucci, M. S. 1981. Recuentos cromosémicos en
Sapindaceas. Bonplandia 5(11): 73-81.

—— 1985. Recuentos cromosomicos en Allophylus y
Serjania (Sapindaceae). Bol. Soc. Argent. Bot. 24(1- 2):
200-202.

Gates, B. 1982. B, iopsis, Diplopterys (Malpi-
ghiaceae). Fl. Neotrop. Monogr. 30: 1-237.

Gaudichaud, C. 1841. Recherches générales sur
'organographie, la physiologie et 1'organogénie des
végétaux. Imprimerie Royale, Paris.

Gentry, A. H. 1979. Distribution pattems of neotropical
Bignoniaceae: some phytogeographic implications. Pages
339-354. In: K. Larzen & L.B. Holm-Nielsen (eds.),
Tropical botany. Academic Press, London.

Gonzilez Guzmén, A. E. 1967. A palynological study on
the upper Cuervos and Mirador formations (lower and
middle Eocene, Tibu area, Colombia). EJ. Brill, Leiden.

Goodland, R. 1969. An ecological study of the cerrado
vegetation of south central Brazil. Ph.D. thesis, Botany
Dept., McGill University, Montreal. 224pp.

- 1970. Plants of cerrado vegetation of Brazil. Phy-
tologia 20: 57-78.

Graham, A. 1979. Studies in neotropical palecbotany. M.
The Miocene communities of Veracruz, Mexico. Ann.
Missouri Bot. Gard. 63: 787-842,

- 1985, Studies in neotropical paleobotany. IV. The
Eocene communities of Panama. Ann. Missouri Bot. Gard.
72: 504-534.

Guervin, C. 1961. Contribution 4 I'étude cytotaxonomique
des Sapindaccées et caryologiques des Mélianthacées et des
Didiéréacées. Rev. Cytol. Biol. Vég. 23: 49-83,

Haberlandt, G. 1884. Physiological plant anatomy. (Trans-

1993 ] ACEVEDO-RODRIGUEZ: SERJANIA 87

lated from the fourth German edition by M. Drummond,
1965). Reprint edition. New Delhi.

Hegnauer, R. 1963, Chemotaxonomie der Pflanzen.
Birkhauser Verlag, Basel.

Hickey, L. J. 1979. A revised classification of the architec-
ture of dicotyledonous leaves. Pages 25-39. In: C.
Metcalfe & L. Chalk (eds.), Anatomy of the dicotyledons,
vol. 1, 2nd ed. Clarendon Press, Oxford.

Hunziker, A. T. 1978. Notas criticas sobre Sapindaceas
Argentinas. IllI. Houssayanthus, genus novum
Sapindacearum. Kurtziana 11: 7-24,

Jacquin, N.J. 1797. Plantarum rariorum horti Caesarei
Schombrunnensis. C.F. Wappler, Viennae,

Johnson, M. A. & F. H. Truscott. 1956. On the anatomy of
Serjania 1. Path of the bundies. Amer. J. Bot. 43: 509- 518.

Jussieu, A. L. 1789. Genera plantarum. Herissant & Barrois,
Paris.

Kunth, K. S. 1821. Sapindaceae. Pages 77-104. In: A.
Humboldt, A. Bonpland & K. S. Kunth {(eds.), Nova genera
et species plantarum V. Paris.

Leandri, J. 1931. Observations sur les thizomes a structure
anormale de quelques espéces africaines de Gnidia. Bull.
Soc. Bot. France 78: 307-312.

Lindley, J. 1846. The vegetable kingdom. 2nd ed. Bradbury
& Evans, London.

Linnaeus, C. 1753. Species plantarum. vol. I. Laurent
Salvi, Stockholm.

Martius, K. V. 1837. Herbarium flora Brasiliensis. Flora
20(2): 91.

Meijer, A. S. C. 1932, Bijdrage tot de kennis der
volksgeneeskruiden van Nederlandsch West-Indi. Thesis.
University of Utrecht.

Meisner, K. F. 1837. Plantarum vascularium genera secun-
dum ordine naturale digestae. Weidmannia Library, Leip-
zig.

Metealfe, C. R. & L. Chalk. 1957. Anatomy of dicotyle-
dons. Clarendon Press, Oxford.

& . 1983,  Anatomy of dicotyledons. Vol 2.
2nd ed. Clarendon Press, Oxford.

Miller, P. 1754. The gardeners dictionary. Abridged ed. 4.
John & James Rivington, London.

Morton, J. L. 1981. Atlas of medicinal plants of Middle
America. Bahamas to Yucatin, Charles C. Thomas Pub-
lisher. Springfield, Nllinots.

Miiller, H. 1873. The fertilization of flowers. (Translated by
D*Arcy W. Thompson, 1883). Macmillan and Co., London.

Muller, J. 1981. Fossil pollen records of extant angio-
sperms. Bot. Rev, 47: 1-140.

& P. W. Leenhouts. 1976. A general survey of
pollen types in Sapindaceae in relation to taxonomy. Pages
407-445. In: LK. Ferguson & J. Muller (eds.), The evolu-
tionary significance of the exine. Linnean Soc. Symposium
Ser. 1. Academic Press, London.

Nageli, C. W, 1868. Dikenwachstum des Stengels und
Anordnung der Gefisstringe bei den Sapindaceen. Beitr.
Wiss. Bot. 4: 1-72.

Obaton, M. 1960. Les lianes ligneuses 4 structure anormale
des foréts denses d'Afrique Occidentale. Ann. Sci. Nat.
Bot. X1, 1: 74-83.

Pfeiffer, H. 1926. Das abnorme Dickenwachstum. Hand-
buch der Pflanzenanatomie. Band IX. Verlag von
Gebriider Bomtraeger, Berlin.

Pio Corréa, M. 1931. Diciondrio das plantas vteis do Brasil
e das exoticas cultivadas. Vol. 3, Rio de Janeiro.

Plumier, C. 1703. Nova plantarum Americanarum genera.
). Boudot, Paris.

Putts, J. 1984. The natural history of lianas on Barro Colo-
rado island, Panama. Ecology 65: 1713-1724.

Radlkofer, L. 1869. On the structural peculiarities of cer-
tain Sapindaceous plants. Rep. Brit. Assoc. Advancem.
Sci. 109-111.

- 1874. Conspectus sectionum specierumque generis

Serjaniae. F. Straub, Miinchen.

-~ 1875. Monographie der Sapindaceen-Gattung

Serjania. Verlag der K.B. Akademie, Miinchen.

. 1876. Sopra i varii tipi delle anomalie del tronchi

nelle Sapindacee. Pages 60-65. In: Atti del congresso

internationale botanico, Firenze 1874. Soc. Toscana di

Orticulture. Firenze.

- 1878. Ueber Sapindus und damit in zusammenhang

stehende Pflanzen. Sitzungsber. Math.-Phys. Cl, Konigl.

Bayer Akad. Wiss. Miinchen 8: 222-223.

.1883. Ueber die Methoden in der botanischen Sys-

tematik, insbesondere die anatomische Methode. Verlag

der K.B. Akademie, Miinchen.

. 1886. Ergdnzungen zur Monographie der

Sapindaceen-Gattung Serjania. Verlag der K.B.

Akademie, Miinchen.

. 1888. Sapindaceae. Pages 71-83. /n: T. Durand,
Index generum phanerogamorum. Bruxell.

- 1891. Serjania psilophylla, S. rachyptera, S.

rufisepala. In: J.D. Smith, Undescribed planis from Gua-

temala IX. Bot. Gaz. 16: 191,192,

. 1892-1900. Sapindaceae. Pages 225-658. in: V.
Martius (ed.), Flora Brasiliensis. Vol. {3.

———1893. Drei neue Serjania-Arten. Bull. Herb. Boissier
1:464 465.

- 1895a. Serjania punctata. In: J.D. Smith, Un-

described plants from Guatemala and other Central Amer-

ican republics XV. Bot Gaz. 20: 281.

. 1895b. Serjania fuscopunciata. In: J.N. Rose, Report

on a coliection of plants made in the states of Sonora and

Colima, Mexico by Dr. Edward Palmer in the years 1890

and 1891. Contr. U.S. Natl. Herb. 1: 315 -317.

. 1895¢. Three new species of Sapindaceae from westem

Mexicoand Lower California. Contr. U.S, Natl. Herb. 1: 367.

- 1895d. Serjania adiantoides. In: C.F. Millspaugh,

Contribution III to the coastal and plain flora of Yucatan.

Publ. Field Columbian Mus., Bot. Ser. 1: 403.

-1897. Sapind Pages 277-366. In: A.Engler&
K. Prantl (eds.), Die natiirlichen Pflanzenfamilien. Vol. I1L.
Verlag von Wilhelm Engelmann, Leipzig.

- 1898. New species of Sapindaceae from South

America. Bull. Torrey Bot. Club 25: 336,337,

. 1899. Sapind . Pages 347,348, In: 1. Urban
(ed.), Symbolae Antillanae seu fundamenta flora India
Occidentalis. Vol . F. Borntraeger, Berlin.

1901. Serjania chaetocarpa. In: R. Pilger, Beitrag zur
Flora von Mattogrosso. Botanischer Bericht iiber die Ex-
pedition von Dr. Hermann Meyer nach Central-Brasilien
1899. Bot. Jahrb. Syst. 30: 169.

—— 1903a. Serjania corindifolia, S. flaviflora. In: T.
Loesener, Plantae Seleriana. Bull. Herb. Boissier II, 3:
210-212.

~ 1903b. Sapind In: R.C. Chodat & E. Hassler,
Piantae Hasslerianae. Bull. Herb. Boissier 11, 3: 805.

- 1905.  Sapind. novae e generibus Serjania et
Paullinia. Bot. Jahrb. Syst. 37: 144-149.




88 MEMOIRS OF THE NEW YORK BOTANICAL GARDEN

1909.  Nachtrige zu Siphonogamae novae

Bolivienses. Repert. Spec. Nov. Regni Veg. 7: 355.

-~ 1910. Ex herbario Hassleriano: novitates

Paraguariensis V. Repert. Spec. Nov. Regni Veg. 8: 71.

~1913a. Die von Dr. Th. Herzog auf seiner zweiten

Reise durch Bolivien in den Jahren 1910 und 1911

gesammelten Pflanzen. Meded. Rijks-Herb. 19: 58-59,

- 1913b. Sapindaceae. Page 521. In: 1. Urban (ed.),

Symbolae Antillanae seu fundamenta flora India Oc-

cidentalis. Vol 7. F, Bomtraeger, Berlin.

- 1914a. Serjania trirostris. In: R. Pilger, Plantae Ul-

canae novae vel minus cognitae. Notizbl. Kénigl. Bot.

Gart. Berlin 6: 149,

~ 1914b. New Sapindaceae from Panama and Costa

Rica. Smithsonian Misc. Coliect. 61(24): 1-8.

- 1916. Sapindaceae Andinae. Bot. Jahrb. Syst.

54(117): 42,43,

-1921. Sapidaceae Americanae novae vel emendatae.

Repert. Spec. Nov. Regni Veg. 17: 355-360.

1931. Serjania. In: A. Engler (ed.), Das Pflanzen-

reich IV, 165 (Heft 98a-h). 19-219. Verlag von Wilhelm

Engelmann, Leipzig.

~1931-1934.  Sapindaceae. In: A. Engler (ed.), Das
Pflanzenreich IV, 165 (Heft 98a-h). 1-1539. Verlag von
Wilhelm Engelmann, Leipzig.

Raven, P. H. & D. I. Axelrod. 1981, Angiosperm biogeog-
raphy and past continental movements. Reprint. Missouri
Bot. Gard. 61: 539-673.

Rizzini, C. T. 1971. Arvores e arbustos do cerrado.
Rodriguésia 38: 63-77,

Schenck, H. 1893. Biologie und Anatomie der Lianen. II
Theil. Beitriige zur Anatomie der Lianen. Verlag von
Gustav Fisher, Jena.

Schiechtendal, D. F. L. & A. D. Chamisso. 1830.
Plantarum Mexicanarum. Linnaea 5: 206-236.

Schott, H. W. 1825. Appendix, Fasciculus plantarum
Brasiliensium. Page 405. In; K. Sprengel, Systema veg-
etabilium. Vol. 4. Gottingen.

Schumacher, C. F. 1794. Om slaegter Paullinia L. Skr.
Naturhist.-Selsk. 3(2): 126-128.

Simpson, D. R. 1976. A partial revision of Paullinia
(Sapindaceae) for Ecuador, Peru, and Bolivia. Part L
Fieldiana Bot. 36(12): 125-164.

Solereder, H. 1908. Systematic anatomy of dicotyledons.
(Translated by L.A. Boodle & F.E. Fritsch). Vol. 1. Clar-
endon Press, Oxford.

Spach, E. 1834. Histoire Naturelle des Vegetaux.
Phanérogames. Paris.

Sprengel, K. 1825. Systema vegetabilium. Vol. 2:
247,248. Gottingen.

Subba Reddi, C., E. U. B, Reddi, N. S. Reddi & P. S.
Reddi. 1983. Reproductive ecology of Sapindus
emarginatus Vahl (Sapindaceae). Proc. Indian Nat!. Sci.
Acad. 49B(1): 57-72.

Swofford, D. 1991. PAUP (Phylogenetic Analysis Using
Parsimony, ver. 3.0q). Ilinois Natural History Survey.
Valente, M. da C.,N. M. F. da Silva & J.F. A, Baumgratz.
1984a. A nervagio foliar das Sapindaceas do estado do Rio
de Janeiro. 1. Géneros Paudlinia L. e Thinouia Planchon

& Triana. Rodriguésia 36(60): 17-22.

»J. F. A. Baumgratz & N. M. F. da Silva. 1984b,

Sapinddceas do estado do Rio de Janeiro 11 Nervagéo e

epiderme foliar do género Serjania. Rodriguésia 36(60):

33-48.

[ VOL. 67

Van der Walt, H. P., Van der Schijff & H. G. Schweickerdt.
1973. Anomalous secondary growth in the stems of the
lianes Mikania cordata (Rurm. f.) Robins. and Paullinia
pinnara L. Kirkia 9: 123-138.

Vélez, L. 1950. Plantas indeseables enlos cultivos tropicales.
Editorial Universitaria, Rio Piedras.

Watrous, L. E. & Q. D. Wheeler. 1981. The outgroup compar-
ison method of character analysis. Syst. Zool. 30: 1-11.

Willdenow, C. L. 1799. Caroli a Linne Species Plantarum.
Vol. 2. G.C. Nauk, Berlin.

Numerical List of Taxa

1. S. communis Cambessédes
la. var. communis
Lb. var. glabra Radlkofer
le. var. alsmithii (Macbride) Acevedo-Rdgz.

2. §. leptocarpa Radlkofer

3. 8. dumicola Radlkofer

4. S. cuspidata Cambessédes

5. S. morii Acevedo-Rdgz.

6 S. regnellii Schlechtendal

7. S. cardiospermoides Schlechtendal & Cham-
isso

7a. var. cardiospermoides
7b. var. sujubata Radlkofer
8. S. tenuis Radikofer
9. S. unidentata Acevedo-Rdgz.
10. S. hatschbachii Ferrucci
11. S. laruotteana Cambessédes
12. S. ampelopsis Planchon & Linden
13. S. squarrosa Radlkofer

Index to Exsiccatae

Numbers in parentheses refer to species and va-
rieties as provided in the numerical list of taxa.
Boldface names and numbers refer to type collec-
tions.

Acevedo-Rdgz., P. & J. Badini, 518(11).

Acevedo-Rdgz., P. & C. Famey, 1421(4).

Acevedo-Rdgz., P. & G. L. Folli, 3690(11)

Acevedo-Rdgz., P. & P. B. Laca, 1512 (6).

Acevedo-Rdgz., P. & E. Vargas, 1727, 1731(12), 1742(1a),
1759(3), 1778, 1779, 1781(12).

Acevedo-Rdgz., P. et al.,, 1431, 1439, 1455, 1456(1a),
1458(4), 1463, 1465(11), 1496(1b), 1501(11), 1542(1a),
1562, 1564(11),157(9).

Acosta Solis, M., 5180(12).

Aguilar, 145(4).

Alberto, C. & W. R. Osorio, 53(4).

Alcom, 1., c12, 1938 3139(7a).

Allen, C., 788(2).

1993 ] ACEVEDO-RODRIGUEZ: SERJANIA 89

Almeida, J., 1609(1a).

Almeida, J. & R. Laroche, 1349(8).

Almeida, C. et al., 255(1a).

Alston-Lutz, B., 69, 102, 594(4), 890(1a), 1077(4), s.n.(1b),
s.n.{4).

Angeli, C., 58(1a), 228(4), 473(1a).

Aratjo, D., 1670, 2509(1a), 4942, 5833, 6284(4).

Araijo, D. & A. Aratijo, 7930(4).

Aratijo, D. & A. Peixoto, 296(1a).

Arnatjo, D. etal., 1178, 1183(ta), 1406, 8352(4).

Armstrong, s.n., 77(4).

Badini, J., 23379(6).

Ball, J., s.n. (1a).

Bang, M., 421(3), 1262(2), 1450(3), 2444(12).

Barreto, 38292(1b).

Barros, 1595(1a).

Barros & Ninomya, 15/4(1b).

Beaman, J. H., 5226(7a).

Beck, S. G., 8632, 8666, 8667(3).

Belém, R. P., 1598(1a).

Bertoni, M. S., 74(11).

Blanchet, J. S., 3747(1a).

Boone, W., 208(1a).

Brade, A. C., 29(4), 6412(1b), 1071%8).

Brade, A. C. et al., 18348(1a).

Breteler, F. J., 3495(2).

Breedlove, D. E., 27356, 37194(7b), 54655(7a).

Brooke, W. M. A_, 6493(3).

Buchtien, O., 710(3), 2208(2), 8124(12).

Bueno & Emygdio, 199(1a).

Bunting, G. S., 8724(1a).

Burchell, W. J., 724(4), 2781(8).

Calzada, J. 1., 935, 4247(7a).

Camp, O. E., E586(12), E1521(1a), E37]1, E3864(12).

Campos Novae, J. de, 454(11).

Campos Porto, 2867(1b).

Carauta, J. P. P., 78(4).

Carauta J. P. P. et al., 275, 1245, 3254(4).

Carvalho, L., 540(1b).

Cardona, F., 1420(1c).

Casari, M. B. et al., 377(4).

Clausen, P., 49(4).

Cook, O. F. & G. B. Gilbert, 389(13).

Cordeiro, J, & J. M. Silva, 126, 329(9).

Corréa de Mello, s.n.(11).

Coulter, 877(7a).

Croat, T. B. & D. P. Hannon, 64982 p.p.(7a).

Croizat, L., 294, 658(1a).

Cuatrecasas, J., 13444(2).

Cuatrecasas, J. et al., 12101, 12829(2).

Cuello, L. E. & P. Laclette, 4130(4).

Dalibor Hans, 42, 55(4).

Damazio, L., s.n.(4).

Davidse G. & W. D’Arcy, 1049%(1b).

Davidse, G. & C. Gonzilez, 19783(1a).

Davis et al., 60773(1a).

Deam, C. C., 6308, 6366(7a).

Diaz, C. et al., 1296(2).

Dionicio, 668(1b).

Dodson, C. P. & W. P. Clendenin, 11037(12).

Dombroski, L. T., 273(11).

Dorantes, J. et al., 1320, 2551(7a).

Douglas, s.n.(4).

Drade, A. C., 105]4(4).

Duarte, A. P., 5824(8), 5901, s.n.(4).

Duarte, A. P. & E. Percira, 4631(4).

Duarte, L., s.n.(1a).

Dusén, P., 115, 1986(4), 7353(11), 7490(1a), 8050(11).

Dwyer, J. D. & B. MacBryde, 9807(1c).

Dyra, 53(1b)

Eiten, G. & L. T. Eiten, 6258(8), 7845(4).

Eiten, G. et al., 3077(11).

Emmerich, M., 20(1a).

Emygdio, L., s.n.(1a), s.n.(4).

Emygdio, L. & S. Newton, s.n.(4).

Femandez N., R., 3004(7a).

Fendler, A., 203(1a).

Fernandes Boudet, H. Q., 1779(1a).

Ferrera, R., 849a(13).

Forbes, ., s.n.(8).

Foster, R. & C. Augspurger, 3093(2).

Freire, G. V., 591, 782(8).

Freire, G. V. & M. N. Silva, 83(4).

Frigoletto, M. F. et al., 68(4).

Fuiza et al., 70(1b).

Gade, s.n.(13).

Gardner, G., 164(4), 341(11).

Garganta, M. de, 926(2).

Gaudichaud, C., 172(4), 834(8), 842(4).

Gay, C., s.n.(4), s.n.(1a), s.n.{13).

Gentle, 7156(7a).

Gentry, A. et al., 914(1c), 22116(2), 23317(13).

Glaziou, A., 46(3), 5772(8), 6498(4), 8592, 8593, 8598 8963
(1), 12508a(4), 13694(8).

Graham, M., s.n.(4), s.n.(1a).

Guillemin, M., 34(4), 782(1a).

Guillot, M., s.n.(4).

Handro, 167(1b).

Harling, G. & L. Andersson, 17829, 17970, 2503%(12).

Harling, G. et al., 7052, 14729(1c).

Hassler, E,, 11730(11).

Hatschbach, G., 2957(10), 16573(11), 38522(10), 48080,
49396(11).

Hatschbach, G. & O. Guimaraes, 45/60(1b).

Hatschbach, G. & R. Kummrow, 52390(9).

Hatschbach, G. & A. Manosso, 50373(11).

Hatschbach, G. & A. Souza, 50684(9).

Haught, O., 3405(12).

Heiner, A., 452(1a).

Herrera, F. L., 687, 846(13).

Hitchcock, A, S., 20148(12).

Hoehne, F. C., 142(4), 556(1b), 3964(11).

Hoehne, F. C. & A. Gehnt, 17420(4).

Hoehne, W., s.n.(SPF 16098), s.n.(SP 11028)(4), 738(1a),
13426(1b).

Holway, E. W. D. & M. M. Holway, 1097, 1106, 131((4),
1488, 1565(1b).

Hombron, M., s.n.(4).

Hooker, s.n.(4).

Huichinson, P. C. & J. K. Wright, 3467(12).

Joes, 0. C., 625(1a).

Jouvin, P. P., 465(1b).

Kalbreyer, W., 800(12).

Killip, E. P. & A. C. Smith, 24756(1¢c), 25408(1a), 26313(2),
28301(1c).

Kirizawa, 91(1b).

Klein, R., 488(11), 742, 1706(1a).

Klug, G., 2080(2), 2557(1c¢).

o



90 MEMOIRS OF THE NEW YORK BOTANICAL GARDEN [ VOL. 67

Krapovickas, A. & R. Vanni, 37000(1a).
Krapovickas, A. et al., 19476(12).
Krukoff, B., s.n.(2).
Kulmann, J. G., 6262(1a).
Laclette, P., 168(1a), 182, 574(4), s.n.(1a), s.n.(4).
Lagasa, E., 9(4).
Landsbergen, 166, 167, 196(1a).
Lanna, J. P., 1102(1a).
Laruotte, s.n.(1a).
Ledo, A. S., 132(1a).
Legname, P. R. & A. R. Cuezzo, 4020(12).
Leite, E., 570(1a).
Leitmann M., et al., 14(1b).
Lima, H. C., 556(4).
Lima, H. C. et al., 321(4).
Lira, C. M. S. et al., 241(4).
Loegren, 10409(1b).
Luederwaldt & Fonseca, 10423(4).
Lugo, H., 2300, 3963, 3995(1c).
Lundell, C. L., 18295(7a).
Luang et al., 185(1b).
Luschnatt (?), Martius Herb. Fl. Bras., 70(4).
MacBryde, B., 435(12).
Madison, M. T. et al., 5220(tc).
Magalhdes Gomes, 33(1b).
Makino, 81, 106(1b).
Mandon, G., 775(3).
Martin, R. & T. Plowman, 1846(2).
Martins, H. F., 129, 315(1a).
Martinelli, G., 1543(8).
Martinelli, G. et al., 2246(1a).
Martinez & Barrie, 5470(7a)
Martius Herb. Fl. Bras., 1245(8).
Mattos, 1202%(1a).
Mattos & Mattos, 15760, 15733(4).
Matuda, E., 565, 1742, 1916(7a), 4870(Tb).
Mello, M. de, 5242(1a).
Mendonga, R. C. & F. Chagas Silva, 54(11).
Mexia, Y., 4726, 4799(1 1), 490%(1a), 7183, 7244(lc),
875%(7a).
Miers, J., S.N., 2129(8), 3720, 3967(4).
Molina, A., 3425, 3847, 12916(7a).
Montalvo, E. A. et al., 3603(7b).
Mori, 8. A. et al., 10855(5).
Miiller, F., 194(1a), 294(1b).
Nakaoka, M., 5785(6).
Nee, M., 23640(7a).
Nufiez, P., 6767(13).
Oliveira, P. 1., 252(1b).
Pace, L. B. & M. Ribeiro, 14(1a).
Palmer, E., 105(7a).
Passarelli, s.n.(4).
Pearce, R., 5.n.(12).
Pedersen, T. M., 3961(11).
Peixoto, A. L. & O. L. Peixoto, 1874(1a).
Pennell, F. W., 3313(1a), 3313A(2), 13685, 13688(13).
Pereira, E., 4563(12), 10503(4), s.n.(R 35012)(8).
Pereira, E. et al.,, 3606, 110152(4).
Philipson, W. R. et al.,, 1596, 1690(2).
Pickel, B., 5513(1b).
Pittier, H., 7420 p.p,, 7484, 7610, 9840(1a).
Pizziolo, R. M., 207(1a).
Purpus, C. A., 2063, 6063, 8280, 8681(7a).
Rambo, B., 41849(11).

Regnell, A. ., I 38, 1 38a, 138b, 1 38¢(6). 1 38*(1a).

Reitz, P. R., 3088(1a).

Reitz. P. R. & R. Klein, 3710, 7320 (la), 8227, 9668(11),
10256(1a), 12643, 13083, 15197(11).

Riedel, L., s.n.(1a), s.n.(4), s.n.(11), 130(1a), 256, 285(11) .

Riedel, L. & B. Luschnatt, 502(4), 505(8).

Rocha, E. 8. F. da, 158(1a).

Rodriguez, F. M., 351(11).

Roe, K. & E. Roe, 2293(7a).

Rojas, T., 10448(11).

Rosa & J. M. Pires, 3471(1a).

Rose, J. N. & G. Rose, 22455(12).

Rose, J. N, & P. G. Russell, 20229%4).

Rusby, H. H., 518(3).

Saint Hilaire, A., Cat. A°732(4), s.n.(1a).

Saldanha & A. Glaziou, 4955(4).

Sampaio, s.n., 1588, 3910(4).

Santos, E. dos, 5.1.(4).

Santos, M. dos et al., 43(1a).

Santos, N., 5096(4), 5876(1a).

Schiede, s.n.(7a).

Schlim, L., 153(12).

Schou, H. W., 692, 713(8), 5588(1a), 5592(4).

Schiich, s.n.(8).

Sellow, F., s.n.(1b), 247(4).

Sendulsky, 975(1a).

Silva, O., s.n.(RB 48002)(8).

Silveira, A., 2891(4).

Silvestre, 78 130, 221(1b).

Solomon, J., 10017, 10435(12).

Somner, G. V., s.n, 198 381, 388(1a), 398, 399, 428(4).

Somner, G. V. et al., 390(1a).

Soukup, J., 500, 5600(13).

Souza, A. etal., 1777(4).

Spruce, R., 1561(2).

Standley, P., 55045, 74325(7a).

Steinbach, R. F., 291(12).

Steyermark, J., 29557, 30753(7a), 50908, 51305(7b).

Stellfeld, C., s.n.(1a).

Stork, H. E. & D. B. Horton, 10210(12).

Sucre, D., 4968, 4980(8), 8085(4) 8744(8).

Sucre, D. & P. L. 5. Braga, 2549, 2626(8).

Tamayo, J., 3818(2).

Tenorio, P. & C. Romero, 571(7a).

Thieme, C., 5177(7a).

Ton, A. S., 3594, 3833, 4894(7a).

Tovar, O., 4602(1a).

Travassos, 260(1a).

Trigos, R. C. & D. Lorence, 522(7a).

Trinta, Z. et al., 1373(4).

Tweedie, I., s.n., 1260(4).

Ule, E., 4482(4), 9558(2).

Usteri, 19862(4).

Vargas, C., 943, 7603(13).

Vanthier, 16(1a), 512(4).

Vianna, M. C. et al,, 1322(4), 1522(1a).

Vidal, 5.n.(R36537)(4).

Viegas, A .P. et al., 3860(6).

Wanderley, 141(1b).

Weberbauer, A., 5506(13).

Weddel, M., 340(4).

Weir, J., 501(2).

Werff, H. R. van der & R. Ortiz, 5405(1a).

Widgren, s.n.(4).

1993 ] ACEVEDO-RODRIGUEZ: SERJANIA 91

Wilkes, s.n.(4).

Williams, L1, 10420(1a).

Williams, L. & Alstom, /0674(1b).
Woolston, A. L., 698(11).
Woytkowski, F., 5757, 5767(1c).
Zemy, H., s.n.(1b).

Index to Vernacular Names

Cipd timbd S. cuspidata
Guarumina S. cuspidata
Macote S. leptocarpa

Mata fome S. communis

Oox kekel S. cardiospermoides
Timbo S. laruonteana
Timb6 cabeludo S. cuspidata

Timbé de peixe S. cuspidata

Timbé mivdo S. communis

Index to Scientific Names

Allophylus 38,39
Athyana 38,39
Banisteriopsis 41
Bignoniaceae 41
Bridgesia 38,39
Cardiospermum 34,5.9,16,25,28,29,31,37,38,39,40,48,69
halicacabum 5,33
Cupania
guatemalensis 46
Cupanieae 33,48
Diatenopteryx 38,39
Gnidia 9
Guindilia 38,39
Houssayanthus5,9,28,29,31,37,38,39,48
incanus 28
Lophostigma 5,29,31,37,38,39,48
schunkei 84
Malpighiaceae 41
Myrtaceae 18
Paullinia3,4,59,16,17,25,29,31,37,38,39,42,46,48
alata 9,33
belangerioides 78
guarumina 61
meyeniana 61
pinnata 5.9
seriana 49
Paullinieae2,4,6,16,17,19,29,31,33,34,37,38,39,46,48
Seriana 3
Seriania 3
Serjana 3
Serjania 49
sect. Ceratococcus 32, 49
sect. Confertiflora 29,32,49,84
sect. Dictyococcus 40
sect. Eucoccus 80
sect. Eurycoccus 10,32,49,84
sect. Holcococcus 40
sect, Oococcus 40

sect. Pachycoccus 40

sect. Phacococcus 40

sect. Physococcus 32,49 84

sect. Platycoccus 2,5,11,12,13,16,22,24,29,30, 31,32,40,42,

47,49,50,52,64,66,69,80,84

sect. Serjania 32,49,84

sect. Simococcus 40

sect. Syncoccus 40

acapulcensis 4

acoma 44 45

aculeata 5

acutidentata 19,3544 45

adiantoides 45

alsmithii 55

altissima 44,45

aluligera 45

ampelopsis 10,18,24,28,29,42,45,47 50,51,74,80,81,82

angustifolia 4

areolata 50,80,82

atrolineata 18,44 45

bahiana 44

brachyptera 18,20,21,36,50,84

brevipes 45

californica 3

calligera 45

caracasana 4,5,11,12,23,24,28,37.41,44 45 46

cardiospermoides 14,36,40,42,44,45,50,51,64,68
: ;7

cardiosp f. genuina 70
cardiosp ides var. cardiosp ides 69,70
cardiosp ides var. leptothyrsa 70
cardiospermoides var. subjubata 64,69,70,71
chaetocarpa 45

chartacea 50,84

circumvallata 45

cissoides 37,44

clematidea 23,35,44,45
clematidifolia 35,44,45

columbiana 14,45

comaia 44 45

communis 13,19,22,26,29,34,40,42,44 45,49,50,51,52,
54,59,61,73,82

communis var. alsmithii 52,53,54,56
communis var. communis 52,53,54
communis var. glabra 52,53,54 55
communis var. mollis 53

communis var. pilosula 53
confertiflora 15,18,21,26,35,36,37,47,50,84
cornigera 32

corrugata 44,45

crassifolia 44,4547

crassinervis 44,45

curassavica 7

cuspidata
5,9,14,15,17,18,29,31,32,36,37,40,42,45,46,5061,62,63,
64,66,68

cuspidata f. dissecta 55

cuspidata f. genuina 61

dasyclados 45

decemstriata 3,50,84

deflexa 45

deltoidea 45 47

dentata 27 45

dibotrya 15,20,36,44,45
didymadenia 27,45
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diffusa 44,45 muldtiflora 44 45
divaricata 3,4 nigricans 44 45
diversifolia 4445 noxia 44,45
dumicola 6,13, 18,19,20,22,40,45,46,47,50,58,59,60,61 nutans 10,24,36 45
dura 45 oblongifolia 45
elegans 29,44 45 obtusidentata 44,45
elongata 44,45 orbicularis 45
emarginata 4 ossana 4
equestris 23 owilifolia 44 45
erecta 5,37.44,45 oxyphylla 4,445
eucardia 44,45 paludosa 26,36,50,84
exarata 37,4445 paniculata 4,36 44
faveolata 44 paradoxa 10,11,36,44 45
Sluminensis 11,32,33,36,45 parvifolia 4
Sfoveata 44 45,50,84 paucidentata 4,10,44 45
Sfuscifolia 14,44 ,45 pedicellaris 44
Juscostriata 45 pernambucensis 44,45
glabrata 4,10,13,37,44 45 perulacea 11,37,4445
glabrata f. mollior 37 peruviana 44,45
glutinosa 44 45 phaseoloides 50,71
goniocarpa 45 pinnatifolia 44,45
gracilis 17,35,36, 44 45 piscatoria 9,44
grammatophora 44 Pplatycarpa 44
grandidens 50,84 platypetala 50,83
grandiflora 41 plicata 44,45
grandifolia 11,25,28 44 45 46,47 polyphylla 5,6,7,11,12,13,15,17,22,23,24,44 45 48
grandis 44,45 pubescens 4
grosii 44 45 punctata 44 45
hamuligera 5 punctulara 45

hatschbachii 5,19,28,42,50,51,74,76,77
hebecarpa 26,27,28,37 44 45
herteri 44

heterophylla 4

hirsuta 50,53

hispida 16,45

ichthyoctona 28 45

impress 45

inflata 32,44

inscripta 5,20,23,32,45,50,84
laevigata 45

lamprophylla 44

lancistipula 16

laruotteana 7,44,45 50,51,74,77,78,79,80
lateritia 45

laxiflora 11,44

leptocarpa 8,26,40,42,44,45,46,50,56,57,58,59,6 1
lethalis 24,36,44,45
leucosepala 47

lobulata 45

longipes 27 45

longistipula 16

lucida 3,4,37

lupulina 3,4

macrocarpa 44
magnistipulata 16,17
mansiana 37,4445
marginara 18,36,37,44
membranacea 28 44,45
meridionalis 10,37,44,45
mexicana 4,5,8,10,44,45 48
minutiflora 50,84

mollis 4

morii 40,42,50,64,65,66
mucronulata 45

purpurascens 44 45

pyramidata 18,26,44,45

racemosa 3,4,44. 45

rachyptera 44

regnellii 36,40,42,44,45,50,51,63,64,66,67
rekoi 45

reticulata 5,29.44

rhombea 44 4S

rubicaulis 5,44

rufa 45

salzmanniana 3245

schultesii 56

schunkei 84

scopulifera 45

selloviana 78

seriana 49

setigera 45

sinuata 3,4,36,49

spectabilis 3,4

sphaerococca 45,47,80

squarrosa 16,40,42,44 45.46,49,50,51,74,82,83,84
stenopterygia 50,53

subdentata 8 48

subrotundifolia 26

sufferruginea 14,23.45.47

tenuifolia 44,45

tenuis 27,40,42,45,50,51,71,72,74,76,77
trichomisca 5,35,50,84

trifoliolara 45

tripleuria 37

triquetra 44 45

trirostris 44 45

rriternata 4

truncata 45

unidentata 6,7,11,27,36,50,51,73,74,75,76
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velutina 28,44 45

viridissima 50,56, 59
Sapindeae 34,37
Sapindus 48

emarginatus 46
Subtribe Eupaullininae 4
Subtribe Thinouinae 4
Thinouia 4,9,17,31,33 48
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myriantha 48
Thouinia 38,39,40
Thouinieae 34,37,38,48
Thymelaeaceae 9
Urvillea3,4.9,25,28,29,31,37,38,39,48
Sferruginea 9,61
ulmacea 9
villosa 33
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