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ABSTRACT

The phylogenetic analysis of the subtribe Gonolobinae allowed to determine the
position of Matelea balansae Morillo & Fontella, a taxon that was not related to the
clade of the genus Matelea Aubl. sensu stricto, nor was grouped into other generic
clades. This leads to the foundation of a new monotypic genus, Caa H. A. Keller &
Liede. Morphological information, complementary to the original diagnosis of the
species, is included.
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RESUMEN

El anilisis filogenético de la subtribu Gonolobinae permitié determinar la posiciéon
de Matelea balansae Morillo & Fontella, taxén que no resulté afin al clado del género
Matelea Aubl. sensu stricto, ni tampoco se agrupd dentro de otros clados genéricos.
Ello propicia la conformaciéon de un nuevo género monotipico, Caa H.A. Keller &
Liede. Se incluye informacién morfolégica complementaria a la diagnosis original
de la especie.
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INTRODUCTION

The subtribe Gonolobinae (Apocynaceae: Asclepiadeae: Asclepiadoideae) has 45
genera distributed in tropical and subtropical regions of the New World (Endress,
Meve, Middleton, Liede-Schumann, 2018). Its traditionally most species-rich genus,
Matelea Aubl., has proved eclectic after successive phylogenies (Krings, Thomas,
Xiang, 2008; Morillo, 2015; Mangelsdorff, Meve, Liede-Schumann, 2016). There-
fore, recently several of its species have been segregated into new genera such as
Atrostemma Morillo (2015), Graciemoriana Morillo (2015), Pseudolachnostoma Morillo
(2012), Rhytidostemma Morillo (2013a), among others, or have been reintegrated into
previously formed genera such as Ibatia Decne. (Morillo, 2013a) and Phaeostemma
E. Fourn. (Morillo, 2013b).

Matelea balansae Morillo & Fontella (2012) was described a few years ago on
the basis of a specimen collected about a century and a half ago by the French bota-
nist and explorer Gaspard Joseph Benedict Balansa, inside a subtropical forest in
Caaguazu, Paraguay. The recent rediscovery of populations of this species, this time
in Misiones province, Argentina (Keller, 2018), made it possible to incorporate the
species into a phylogenetic analysis of the subtribe. This analysis reveals an isolated
position of the species, distant from the clade of Matelea Aubl. s.s. and not integrated
with other clades, promoting the formation of a new monotypic genus.

MATHERIALS AND METHODS

To assess the phylogenetic position of M. balansae, the 4-locus chloroplast marker
dataset published by McDonnell, Parks, Fishbein (2018a, b) was used as a base, after
removal of the too distant outgroup taxon Cynanchum ligulatum. For two accessions of
M. balansae, trnlL-F region and rps16 intron were created using standard primers, the
trnC-rpoB spacer using using the primers trnC5’R and rpoB5’R and the rpl16 intron
using the primers rpl16-F71 and rpl16-R1661 (Table 1), as described in McDonnell
et al. (2018a), resulting in eight sequences (Table 1).

To this dataset we applied maximum likelihood (ML) tree inference and non-
parametric bootstrapping (BS) analysis as well as Bayesian Inference (BI). ML tree
inference and BS relied on RAxML v. 8.2.10 (Stamatakis, 2014), as available on
the CIPRES platform (Miller, Pfeiffer, Schwartz, 2010), which implements a gen-
eral-time-reversible substitution model for nucleotides (Rodriguez, Oliver, Marin,
Medina, 1990). For Bayesian inference, the analysis was run in MrBayes 3.2.2

Table 1. Sequences newly obtained for this paper.

Voucher trnLF trnC-rpoB rps16 rpl16

Keller & Rojas 13747 (CTES) LR782245 LR782554 LR782252 LR782254

Keller et al. 13687 (CTES) LR782243 LR782553 LR782251 LR782253
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(Huelsenbeck & Ronquist, 2001; Ronquist & Huelsenbeck, 2003), as implemented
on the CIPRES platform (Miller et al., 2010). The four partitions were unlinked,
parameters estimated independently, and subjected to four simultaneous indepen-
dent runs. Nucleotide substitution models were set to HKY +1+G for #rnL.-F and
rps16, and to GTR+I14+G for #rnC-rpoB and rpl16, following the results of found by
modeltest[ng] (Darriba, Posada, Stamatakis, Flouris, 2017) as implemented on the
CIPRES platform (Miller et al., 2010).

RESULTS
Phylogeny

Matelea balansae takes an isolated position in the Gonolobinae, sharing an unsup-
ported clade with the South American Matelea reflexa, Schubertia and Macroscepis
(Fig. 1) This clade is weakly supported sister to Matelea emmartinezii, the South
American Matelea pedalis and the whole, well supported Gonolobus-clade. While the
McDonnell ez al. (2018 a, b) dataset is heavily biased toward Central American taxa,
the isolation of M. balansae is maintained if other South American species are added
to the dataset (Liede-Schumann et al., unpubl. results).

Taxonomic treatment

Caa H. A. Keller & Liede gen. nov.
Ibatia Decne affine sed caulis cortice non suberoso, corona crassa, annuliformis.
Typus.— Caa balansae (Morillo & Fontella) H. A. Keller & Liede

Climbing plants with a thin base, not suberified; young branches with mixed pu-
bescence, consisting of multiseptate acicular trichomes and capitate glandular tri-
chomes, adult branches puberulous. Leaves opposite, petiolate, with 3 digitiform
colleters at the base of the abaxial face; petioles and veins of the abaxial face with
pubescence similar to the young branches; blades oblong-lanceolate, base acute to
cordate, obtuse to deeply cordate in juvenile specimens; apex acuminate, adaxial
face glabrescent except for the base that is hairy; primary vein densely and tiny
puberulent, abaxial face hairy, with 9-10 pairs of prominent lateral veins. Inflores-
cences cymose (3-8-flowers); peduncle longer than pedicels, bracts lanceolate, hairy.
Flowers pedicellate; calyx lobes ovate-oblong, acuminate, hairy on the abaxial face,
glabrous on the adaxial face, a colleter in each axile; corolla rotate, lobes broadly
ovate, apex emarginate, conspicuously reticulate and glabrous on the adaxial face,
shortly puberulous in the abaxial face; annular corona absent, staminal corona fleshy,
annular and 5-lobed, lobes patent, reddish-brown, with two small violet ridges, one
on each side, next to the suture with the adjacent lobe. Gynostegium subsessile,
anthers dorsally bilobed. Pollinaria with corpusculum obtusely sagittate; caudicles
hyaline; pollinia slightly ascending, convex on the outer face, internally concave;
style-head pentagonal, slightly concave. Ovary with carpels asymmetrically pyriform,
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o Gonolobus

Matelea pedalis Farinaccio 522
Matelea emmartinezii Stevens 25956

f Matelea reflexa Clark 4782
84/ Schubertia grandiflora Zardini 46970
99 90/* Macroscepis sp Fishbein 4092

Macroscepis sp Fishbein 5165
9o/ Matelea balansae Keller 13747
Matelea balansae Keller 13687

Pherotrichis
Dictyanthus pavonii Fishbein 5842
i Dictyanthus sepicola Fishbein 5478
Dictyanthus altatensis Fishbein 5430
| Matelea reticulata Fishbein 5829
g r— Matelea gonoloboides Fishbein 5830
V Matelea patalensis Stevens 25699
w Matelea schaffneri Rein 89
Matelea texensis Rein 128
FrrL 96/ Matelea producta Fishbein 6066
' - a1 Matelea producta Fishbein 2929
29 Matelea pedunculata Fishbein 5145
— - Matelea cynanchoides Rein 106
a3/ = Matelea cynanchoides Rein 44
5 Matelea cynanchoides Prinzie 225
Matelea bifiora Rein 39

Matelea brevicoronata Prinzie 218

Matelea parviflora Rein 103
Matelea pubiflora Parks 196
Matelea parviflora Prinzie 214
Matelea biflora Prinzie 229
Matelea chrysantha Fishbein 5834
Matelea aff parvifolia Fishbein 3723

Matelea sagittifolia Rein 115

Matelea parvifolia Rein 131
Matelea hastulata Fishbein 6413

72/99, Matelea crenata Steinmann 5240
a7 Matelea crenata Fishbein 5832

Matelea tristiflora VanDevender 98 818
Matelea quercetorum Fishbein 5374
Matelea aff pilosa Fishbein 5840
9617 Polystemma canisferum Fishbein 6266
91/, Matelea umbellata Fishbein 4095

o9 ! Matelea fruticosa Fishbein 3953
— — I Matelea decaisnei litis 30876
90/99) . Polystemma guatemalense Steinmann 3399

Matelea pilosa Fishbein 5822
Matelea congesta Steinmann 4633
Matelea violacea MacVean 720
99/* Matelea micrantha Stevens 25818

1 Watelea gentlei Hawkins 1059
Matelea alabamensis Parks 137
Matelea obliqua Fishbein 4988
Matelea decipiens Parks 175
Matelea carolinensis Fishbein 5380
aa/l Matelea baldwyniana Parks 188
80 I- Matelea floridana Parks 135
Matelea warscewiczii Stevens 16147
k. Matelea reticulata Krings L3
Matelea tuerckheimii Stevens 2382
b Matelea trachyantha Fishbein 5823
ﬂ:‘. Matelea caudata Van Devender 2002 1062A
Suberogerens cyclophylla Fishbein 5410
Funastrum arenarium Fishbein 3098
. Araujia sericifera Fishbein 6070
—:O)Wpetalum cordifolium Steinmann 2800
y Metastelma cuneatum Fishbein 3724
L Metastelma northropiae Fishbein 4228

63/82

o7/

86/99

97/ 99/*

71/90 _J

i

90/

96/96

Orthosia scoparia Fishbein 6073

Fig. 1. Maximum likelihood tree of 77 Gonolobinae and 6 outgroup taxa, based on four chloroplast
markers (trnL-F region, trnC-rpoB spacer, rp/16 and rps16 introns). Well-supported monophyletic lin-
eages recognized as undisputed genera have been summarized by triangles (Gonolobus, Pherotrichis).
South American taxa are indicated in blue. Thickness of the branches corresponds to support, and
support values above 60 % BS have been written on the branches. * indicates 100 % BS / PP.
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verrucose on the dorsal face. Fruits unknown, probably aculeate or muricate, given
the texture of the carpels.

Genus monotypic with only three known occurrence locations, two current (in
Misiones, Argentina) and one of very old data (type locality in Caaguazd, Paraguay)
(Fig. 2). Within the Gonolobinae of southern South America (Morillo, Caceres Mor-
al, Keller, 2016; Morillo & Keller, 2016; Keller & Caceres, 2017) Caa H.A. Keller &
Liede shares several characters with Ibatia Decne., a rotate corolla with lobes without
frizzy margins, the absence of an annular corona, a gynostegial corona not adnate
to the gynostegium, and without fimbriate lobes. However, Ibatia has main stems
and even secondary branched suberified, while in Caa stems are barely lenticellate,
even at the base. On the other hand, the gynostegial corona is annular, fleshy and
thick in Caa, but lobate or cyathiform (cupuliform) in Ibatia.

Etymology

“Caa” (from Guarani ka’a), is a common regional expression in Eastern Paraguay
and Argentina (Misiones) that refers to the “primary forest” (environment where
the only species of the genus proposed here grows), as well as to the “yerba mate”
plant, Ilex paraguariensis A.St.-Hil. (Aquifoliaceae). In Guarani mythology the top-
onym Caaguazi (type locality of the species), refers to a giant specimen of “yerba
mate” that is capable of producing seeds of the most diverse plant species and that
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Fig. 2. Distribution map of Caa balansae H.A. Keller & Liede.
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consequently constitutes a bank of diaspores to restore the forest in degraded areas
(Keller, 2013).

Caa balansae (Fontella & Morillo) H. A. Keller & Liede comb. nov. (Fig. 2).
Matelea balansae Morillo & Fontella, Candollea 67: 187-189, 2012. Holotypus:
PARAGUAY. Caaguazi: “Dans les foréts”, X1.1874, Balansa, B. 1795 (P).
Description and iconography: Morillo & Fontella (2012)

In the original description of the species the authors omit some details that are in-
cluded here in the description of the genus. Among them the unsuberified base of
the stems (Fig. 3A), the presence of long simple trichomes (Fig. 3B) that complete
the bifarious pubescence of young stems, the inflorescences that can have more
than three flowers (Fig. 3C), the absence of an annular corona, the coloration and
the patent arrangement of the pieces of the gynostegial corona (Fig. 3D), and the
characteristics of the ovary. These omissions are probably because the description
was founded on a single, very old herbarium specimen, and no complete living
plants were observed.

Aditional voucher: ARGENTINA, Misiones, Guarani, Tres Reservas, 26°39°43,4”
S 54°15°43,4” W, 20-X1-2017, fl, H.A. Keller. D. Attias & F.L. Rojas 13687 (CTES).
Idem., 15-1-2018, fl, H.A. Keller 13718 (CTES). Gral. Manuel Belgrano, Campinas
de Américo, 26°16°25,1’ S — 53°42°51,2” O, 01-XI1-2018, fl, H.A. Keller & L.J. Rojas
13747 (CTES).
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Fig. 3. Caa balansae H.A. Keller & Liede. A) Stem near the base. B) Stem apex with long simple
trichomes. C) Inflorescence. D) Gynostegial corona. Note the fly probing for nectar.
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