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Abstract

Caesalpinioideae is the second largest subfamily of legumes (Leguminosae) with ca.
4680 species and 163 genera. It is an ecologically and economically important group
formed of mostly woody perennials that range from large canopy emergent trees to
functionally herbaceous geoxyles, lianas and shrubs, and which has a global distri-
bution, occurring on every continent except Antarctica. Following the recent re-cir-
cumscription of 15 Caesalpinioideae genera as presented in Advances in Legume
Systematics 14, Part 1, and using as a basis a phylogenomic analysis of 997 nuclear
gene sequences for 420 species and all but five of the genera currently recognised in
the subfamily, we present a new higher-level classification for the subfamily. The new
classification of Caesalpinioideae comprises eleven tribes, all of which are either
new, reinstated or re-circumscribed at this rank: Caesalpinieae Rchb. (27 genera /
ca. 223 species), Campsiandreae LPWG (2 / 5-22), Cassieae Bronn (7 / 695), Cera-
tonieae Rchb. (4 / 6), Dimorphandreae Benth. (4 / 35), Erythrophleeae LPWG (2 /13),
Gleditsieae Nakai (3 / 20), Mimoseae Bronn (100 / ca. 3510), Pterogyneae LPWG (1
/ 1), Schizolobieae Nakai (8 / 42-43), Sclerolobieae Benth. & Hook. f. (5 / ca. 113).
Although many of these lineages have been recognised and named in the past, either
as tribes or informal generic groups, their circumscriptions have varied widely and
changed over the past decades, such that all the tribes described here differ in ge-
neric membership from those previously recognised. Importantly, the approximately
3500 species and 100 genera of the former subfamily Mimosoideae are now placed
in the reinstated, but newly circumscribed, tribe Mimoseae. Because of the large size
and ecological importance of the tribe, we also provide a clade-based classification
system for Mimoseae that includes 17 named lower-level clades. Fourteen of the 100
Mimoseae genera remain unplaced in these lower-level clades: eight are resolved in
two grades and six are phylogenetically isolated monogeneric lineages. In addition
to the new classification, we provide a key to genera, morphological descriptions
and notes for all 163 genera, all tribes, and all named clades. The diversity of growth
forms, foliage, flowers and fruits are illustrated for all genera, and for each genus
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Preface

Anne Bruneau’, Luciano Paganucci de Queiroz?, Jens J. Ringelberg®*

In 1981, the first volumes of the Advances in Legume Systematics (ALS) series
were published as Parts 1 and 2. Edited by Roger M. Polhill and Peter H. Raven,
the intention was to disseminate new research results and information about
the taxonomy, systematics and evolution of Leguminosae. It is a testimony to
the success of this series, that more than four decades later, as part of the ALS
series, we here present a 14" volume, published in two parts, dedicated to the
classification of subfamily Caesalpinioideae.

The first part of Advances in Legume Systematics 14 (Classification of Cae-
salpinioideae Part 1: new generic delimitations) was published in 2022 as a
special issue of PhytoKeys (https://phytokeys.pensoft.net/issue/3247/) edited
by Colin E. Hughes, Luciano P. de Queiroz and Gwilym P. Lewis. ALS14 Part 1
included 16 papers focused on generic delimitation in 15 clades of Caesalpin-
ioideae based on new phylogenomic analyses presented there. Circumscrip-
tions of 15 genera were revised to deal with issues of non-monophyly. In this
second part of Advances in Legume Systematics 14, we present a higher-level
classification of Caesalpinioideae that includes a fully updated synopsis of the
163 genera now recognised (ca. 4680 species) which are placed in 11 newly
described or reinstated tribes, alongside a clade-based classification for the
largest of these tribes, the recircumscribed Mimoseae.

As editors of Part 2 of Advances in Legume Systematics 14, we thank the
45 contributors from 14 countries for their diligence and collaborative spirit.
This ambitious project that garners the expertise from colleagues around the
world could only be possible with the willingness and hard work of all, several
of whom contributed to revisions of texts in addition to their own. In particular,
we thank Colin Hughes, Erik Koenen and Gwilym Lewis for discussions and
ideas that initiated this project, and Colin Hughes and Gwilym Lewis for their
important contributions to writing, revision, and editing of texts. We thank col-
leagues and organisations around the world who have shared images of Cae-
salpinioideae. We are indebted to the PhytoKeys editorial team for their support
and careful reviews, and in particular Sandy Knapp, the handling editor, and two
anonymous reviewers, as well as Fabian Michelangeli and Tiina Sarkinen, for
their comments that helped to improve this compendium. Finally we acknowl-
edge financial support from institutions and funding sources that supported
Open Access publication costs: Université de Montréal (Canada); Universidade
Estadual de Feira de Santana (Brazil); Royal Botanic Gardens, Kew (UK); Royal
Botanic Gardens, Edinburgh (UK); Chicago Botanic Garden (USA); Center for
Island Sustainability and Sea Grant of the University of Guam; Universidad Na-
cional Auténoma de México; Technical University Munich (Germany); Royal Bo-
tanic Gardens Victoria, Melbourne (Australia).
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Introduction - Classification of subfamily Caesalpinioideae

Anne Bruneau', Luciano Paganucci de Queiroz?, Jens J. Ringelberg®4,
Gwilym P. Lewis'?, Colin E. Hughes?®

Citation: Bruneau A, Queiroz LP, Ringelberg JJ, Lewis GP, Hughes CE (2024) Introduc-
tion - Classification of subfamily Caesalpinioideae. In: Bruneau A, Queiroz LP, Ringelberg
JJ (Eds) Advances in Legume Systematics 14. Classification of Caesalpinioideae. Part
2: Higher-level classification. PhytoKeys 240: 7-31. https://doi.org/10.3897/phytok-
eys.240.101716

With close to 800 genera and more than 22,000 species (LPWG 2023), the
Leguminosae (Fabaceae) is the third largest angiosperm family in number of
species after Asteraceae and Orchidaceae. Legumes include a large set of eco-
nomically important food crops that provide highly nutritious sources of plant
protein and micronutrients, which can greatly benefit health and livelihoods.
They have been domesticated alongside grasses in different areas of the world
since the beginnings of agriculture and have played a key role in its early devel-
opment. Legumes are also important sources of fodder and green manure in
both temperate and tropical regions, and are used for their wood, tannins, oils
and resins, in the manufacture of varnishes, paints, dyes and medicines, and in
the horticultural trade. Legume diversification probably started close to the Cre-
taceous-Paleogene boundary (ca. 66 Ma) (Koenen et al. 2020b, 2021), giving
rise to one of the most spectacular examples of evolutionary diversification in
plants. Modern legumes are exceptionally diverse, morphologically, physiologi-
cally and ecologically (Lewis et al. 2005; LPWG 2017).

In 2017, the Legume Phylogeny Working Group (LPWG 2017) revised the
higher-level classification of the family and recognised six monophyletic sub-
families within the monophyletic Leguminosae. Under the LPWG classifica-
tion, subfamily Caesalpinioideae DC. was re-circumscribed, and Cercidoideae
LPWG, Detarioideae Burmeist., Dialioideae LPWG and Duparquetioideae LPWG
(all of which were previously part of Caesalpinioideae sensu lato at different
ranks) were recognised as distinct subfamilies along with an unchanged Papil-
ionoideae DC. The former subfamily Mimosoideae DC., which is phylogenetical-
ly nested within Caesalpinioideae, was subsumed within the re-circumscribed
Caesalpinioideae and has since been referred to as the mimosoid clade (LPWG
2017). The idea that Leguminosae comprises six main lineages, corresponding
to these six subfamilies, is now widely accepted and has been confirmed by
recent phylogenomic analyses of large nuclear gene and plastome DNA se-
quence datasets (Koenen et al. 2020b; Zhang et al. 2020; Zhao et al. 2021),
which show robust support for all six subfamilies. Phylogenomic evidence sug-
gests that the six subfamilies likely diverged very rapidly such that gene tree
conflict obscures relationships among some of the subfamilies, but Papilion-
oideae is supported as sister to Caesalpinioideae (Koenen et al. 2020b, 2021).

Within subfamilies, new phylogenies of many legume groups have unequivocal-
ly demonstrated the non-monophyly of the tribes recognised in the classifications
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of Polhill and Raven (1981), Polhill (1994) and Lewis et al. (2005), and the need for
new classifications (LPWG 2013,2017). Following publication of the LPWG (2017)
subfamily classification, phylogenetically-based tribal and clade-based higher-lev-
el classifications were developed for subfamily Detarioideae (Estrella et al. 2018)
and informally for Cercidoideae (Sinou et al. 2020), but complete higher-level phy-
logenetically-based classifications are still lacking for Caesalpinioideae and Papil-
ionoideae. Subfamily Duparquetioideae, comprising a single species, requires no
classification, and Dialioideae, with just 18 genera, may not be easily amenable to,
or in need of, additional higher-level subdivisions, although phylogenetic studies
are ongoing (e.g., Falcdo et al. 2023). For Papilionoideae, the largest of the sub-
families, despite ongoing progress in the understanding of phylogenetic relation-
ships (Wojciechowski et al. 2004; Cardoso et al. 2012, 2013; Wojciechowski 2013;
Zhao et al. 2021; Choi et al. 2022), more data and more complete taxon sampling
are needed before a robust and stable phylogenetically-based classification sys-
tem can be fully developed. For Caesalpinioideae, although some questions per-
sist about the monophyly and placement of a small subset of genera and some
on-going uncertainty surrounding generic delimitation and relationships (LPWG
2013, 2017; Koenen et al. 2020a), recent work has clarified most of these prob-
lems (Ringelberg et al. 2022), many of which were resolved in a series of papers in
Advances in Legume Systematics 14, Part 1 (Hughes et al. 2022a).

A new higher-level classification of subfamily Caesalpinioideae is therefore
now both feasible and timely. Here we use the phylogenomic backbones for sub-
family Caesalpinioideae from Koenen et al. (2020a) and Ringelberg et al. (2022)
as the basis for developing a new higher-level classification of the subfamily.
This new phylogenetic classification provides a solid system for communication
and a framework for downstream analyses of biogeography, trait evolution and
diversification (e.g., Faria et al. 2022; Ringelberg et al. 2022, 2023), as well as for
guiding efforts towards fully revising the taxonomy of still understudied genera.

Subfamily Caesalpinioideae: Diversity and distribution

Caesalpinioideae sensu LPWG (2017) is the second largest subfamily of legumes
with ca. 4680 species placed in 163 genera (Hughes et al. 2022a; LPWG 2022;
Ringelberg et al. 2022). Within this subfamily, ca. 3500 species and 100 genera
are placed in the former subfamily Mimosoideae (the mimosoid clade of LPWG
2017), which we here recognise as the reinstated, but newly circumscribed, tribe
Mimoseae, a tribal name first published by Bronn in 1822 (see below). Caesal-
pinioideae date to the late Paleocene when the subfamily is known from fossil
bipinnate leaves from Colombia (Wing et al. 2009; Herrera et al. 2019). These
fossils indicate that Caesalpinioideae were an abundant element in the earliest
Neotropical rain forests in the Paleocene and time-calibrated legume phyloge-
nies suggest that Caesalpinioideae started to diversify around 58 million years
ago (Lavin et al. 2005; Bruneau et al. 2008; Koenen et al. 2021). Caesalpinioideae
have thus diversified throughout the Cenozoic and now comprise diverse, abun-
dant, and sometimes dominant elements across all major lowland tropical bi-
omes, including rain forests, savannas and seasonally dry forests (Figs 1, 2, 3).
Caesalpinioideae are almost entirely woody perennials, but they are extremely
diverse in stature and habit — including lianas, trees of all sizes, up to rain forest
canopy emergents (e.g., Cedrelinga Ducke, Dinizia Ducke), shrubs, functionally
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herbaceous geoxyles, and two herbaceous aquatic species (Neptunia Lour.).
Similarly, the subfamily is highly diverse in floral and fruit morphology. One of the
hallmarks of Caesalpinioideae, as in many other plant groups, is repeated mor-
phological and ecological convergences whereby similar leaf, flower and fruit
morphologies, and ecological adaptations, have apparently been reinvented
multiple times across lineages and through time (Ringelberg et al. 2022, 2023).
Caesalpinioideae is the only legume subfamily that has bipinnate leaves, which
are prevalent but not universal across the subfamily (see Glossary, Schemes 1-7).
A minority of genera have species with pinnate leaves, and leaves modified into
phyllodes occur in most species of the large, mainly Australian, genus Acacia Mill.
and in a few species in other unrelated genera including Senna Mill. and Mimosa L.
The leaves themselves, especially the bipinnate leaf, can be extremely large (e.g.,
Schizolobium Vogel leaves are > 1 m long) to highly reduced; aphyllous, or nearly
aphyllous, species occur in some genera [e.g., Acacia, Senna, Chamaecrista (L.)
Moench, Neltuma Raf., Prosopidastrum Burkart]. Across all legumes, seismonas-
ty, i.e., leaf movements prompted by touch, is known only within subfamily Cae-
salpinioideae, in the genera Mimosa and Neptunia (tribe Mimoseae). Extrafloral
nectaries (EFNs) are present in the majority of Caesalpinioideae (Scheme 2), are
morphologically extremely diverse, and often conspicuous and abundant on the
petiole or leaf rachides between pinnae or leaflet pairs, and in a few genera (e.g.,
Archidendron F. Muell., Macrosamanea Britton & Rose) on floral bracts (Marazzi
et al. 2019). A subset of Caesalpinioideae genera are armed with prickles, spines
or thorns (Scheme 1), but armature is highly variable, has clearly evolved multi-
ple times across the subfamily, and can vary within clades and even within gen-
era (Hughes et al. 2022a; Ringelberg et al. 2022). Most genera of the mimosoid
clade (tribe Mimoseae here) are confirmed nodulators, whereas just nine of the
63 non-mimosoid genera in the subfamily are currently known to nodulate. These
nine genera are phylogenetically intermingled with confirmed non-nodulating
genera, suggesting multiple evolutionary transitions between non-nodulating and
nodulating lineages (Faria et al. 2022). Analyses of gene duplications have shown
that several whole genome duplications (WGDs) occurred during the early evolu-
tion of the family Leguminosae (Cannon et al. 2015; Stai et al. 2019; Koenen et al.
2021; Zhao et al. 2021), although the exact number and placement of these WGDs
remain uncertain. Within Caesalpinioideae, polyploidisation has also occurred nu-
merous times during the Neogene in several genera across the subfamily [e.g.,
Leucaena Benth., Dichrostachys (A. DC.) Wight & Arn., Neptunia, Vachellia Wight &
Arn., Mimosa; Dahmer et al. 2011; Govindarajulu et al. 20114a; Simon et al. 2011].
Across the subfamily, inflorescences and flowers are morphologically highly
variable. The inflorescences can be racemose, paniculate or in fascicles and
the Mimoseae have characteristic capitate or spicate and frequently heteromor-
phic inflorescences, often with some sterile flowers, some of which develop
showy staminodia (Schemes 3, 4). Although usually bisexual, flowers can also
be unisexual, and in the Mimoseae inflorescences can include a mixture of both
bisexual and unisexual flowers with or without sterile flowers. The flowers are
generally pentamerous, but there are many variations [3-6 (8) sepals or petals],
and in some species, sepals and/or petals are absent (Ceratonia L.). Flowers
are generally radially symmetrical in several Caesalpinioideae tribes, including
the Mimoseae, but in other clades the flowers are bilaterally symmetrical or
asymmetrical. Although a majority of Caesalpinioideae flowers are bee polli-
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nated, specialised bat, bird, butterfly and moth pollinated flowers are also com-
mon (Arroyo 1981). In addition to having species with pollen in the more typical
tricolporate monads, Caesalpinioideae is the only subfamily of legumes with
taxa where pollen is arranged in polyads (Scheme 6). In Mimoseae the pollen
arrangement is extremely variable across and sometimes within genera, with
pollen in monads, tetrads, bi-tetrads and polyads. Fruit morphology is partic-
ularly homoplasious, and in the Mimoseae has proved misleading for generic
delimitation (Borges et al. 2022; Ringelberg et al. 2022; Souza et al. 2022b). This
diversity of fruit morphology (Schemes 6, 7) reflects adaptations to different
seed dispersal syndromes, including passive, elastic and explosive dehiscence,
as well as seed dispersal by water, wind, large herbivores, ants, and birds.

The subfamily is most diverse in lowland tropical and subtropical regions, only
rarely occurring above 2500 m elevation, but a minority of genera have species in
warm temperate zones that are not prone to severe frosts across the Americas,
Europe, Asia, and Australia. More than half of Caesalpinioideae genera naturally
occur in the Americas (104 of 163 genera), of which 84 are endemic. Africa (in-
cluding Madagascar) has the second highest number of Caesalpinioideae genera,
with 59 genera, 29 of which are endemic, followed by Asia (40 genera, 7 endemic),
and Australia and the Pacific (27 genera, 6 endemic; See details in Tables 1, 2).

Subreaims
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B subtropical American
Chile-Patagonian

m

Holarctic

200 North Americon

- Eurapean

I Asion indo-Malesian
Saharo-Arabian W ndion
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B iran-Pakistan Australian

African

B sudanio-Zambezian  Novozealandic
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Figure 1. A Caesalpinioideae genus richness across floristic realms (according to Liu et al. 2023). The numbers within
the circles represent the total number of genera in each realm. The numbers on the lines represent the number of genera
shared between two realms (> 10 genera) B Number of Casalpinioideae genera in the floristic subrealms (sensu Liu et al.
2023). The numbers associated with the two polygons indicate the number of genera restricted to the two major blocks
of tropical and subtropical areas in the New World and the Old World (maps modified from Liu et al. 2023, CC BY 4.0).
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The Neotropical floristic realm (sensu Liu et al. 2023) has 101 Caesalpinioide-
ae genera with native species, of which 71 are endemic to this realm (Table 1).
Liu et al. (2023) divided the Neotropical realm into the tropical Brazilian sub-
realm (81 genera, 25 endemic) and the Subtropical American subrealm (76
genera, 17 endemic). The Subtropical American subrealm includes the north-
ern (69 genera, 13 endemic) and southern (35 genera, 3 endemic) extremes of
the Neotropical region (Fig. 1). The genera Strombocarpa (Benth.) Engelm. &
A. Gray and Prosopidastrum Burkart are restricted to this subrealm and have
an amphitropical distribution, whereas the genera Erythrostemon Klotzsch and
Desmanthus Willd. have a similar distribution, but with a few species reaching
the Brazilian subrealm. The second largest floristic realm for Caesalpinioideae
genera is the African one, with 59 genera, of which 30 are endemic, primari-
ly in the Guineo-Congolian subrealm (41 genera, 14 endemic). Within the In-
do-Malesian realm, there are 40 genera (11 endemic), almost evenly distributed
between the Indian (29 genera, 4 endemic) and the Malaysian subrealms (32
genera, 5 endemic).

Nine genera have a pantropical distribution, occurring in all tropical floristic
realms [Cassia L., Chamaecrista, Entada Adans., Guilandina L., Neptunia, Pelto-
phorum (Vogel) Benth., Senegalia Raf., Senna, Vachellia; Table 2]. The genera
Mimosa and Parkia R. Br. occur in all tropical floristic realms except for the
Australian realm. Seven genera (Adenopodia C. Presl|, Denisophytum R. Vig.,
Haematoxylum L., Hydrochorea Barneby & J.W. Grimes, Parkinsonia L., Penta-
clethra Benth., Pomaria Cav.) represent transatlantic disjunctions as they are
exclusively distributed in the Neotropical and African realms.

Table 1. Caesalpinioideae genera richness across global floristic realms and subrealms (according to Liu et al. 2023).

Floristic realms/subrealms

Neotropical

- Brazilian

- Subtropical American
African

- Madagascan

- Guineo-Congolian

- Sudanio-Zambezian
Indo-Malesian

- Malaysian

- Indian
Holarctic

- North American

- European

- Asian
Australian
Chile-Patagonian
Saharo-Arabian

- Iran-Pakistan

- Saharo-Arabian
Novozealandic

Novozealandic

Tasmanian

Present genera: n (%*) Endemic genera: n (%**)
101 (61.96%) 71 (70.30%)
81 (49.69%) 25 (30.86%)
76 (46.63%) 17 (22.37%)
59 (36.20%) 30 (50.85%)
26 (15.95%) 6 (23.08%)
41 (25.15%) 14 (34.15%)
30 (18.40%) 5 (17.24%)
40 (24.54% hi) 11 (27.50%)
32 (19.63%) 5 (15.63%)
29 (17.79%) 4(14.29%)
23 (14.11%) 0 (0%)
19 (11.66%) 0 (0%)
1(0.61%) 0 (0%)
8(4.91%) 0 (0%)
21 (12.88%) 1 (4.76%)
15 (9.20%) 1(6.67%)
7 (4.29%) 0 (0%)
4(2.45%) 0 (0%)
5 (3.07%) 0 (0%)
2 (1.23%) 0 (0%)
1(0.61%) 0 (0%)
1(0.61%) 0 (0%)

* Percentage of the total number of genera (= 163);
** Percentage of the number of genera present in the realm/subrealm.
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Table 2. Distribution of the genera of Caesalpinioideae across different floristic realms and subrealms.

Realms ISA:::;:; Holarctic .§ Neotropical M::::i-an African Novozealandic
2 S §’ © & c E % c
Genus £ & 82 g 2z & B EE § 0B g 323t T %
3 § ®< 7% a § & 325 2 g °8 o8 s ®
Total 4 5 19 1 8 15 81 76 32 29 26 41 30 21 1 1
% 245 3.07 | 11.66 0.61 4.91 9.20 49.69 46.63 19.63 17.79 | 15.95 25.15 18.40 12.88 0.61 0.61
Abarema ##
Acacia + + + +
Acaciella + + +
Acrocarpus # #
Adenanthera + + + +
Adenopodia + + +
Afrocalliandra ##
Alantsilodendron #it
Albizia + + + + + + +
Amblygonocarpus
Anadenanthera # #
Anonychium ##
Arapatiella ##
Archidendron + + +
Archidendropsis #it
Arcoa ##
Arquita + + +
Aubrevillea ##
Balsamocarpon #
Batesia ##
Biancaea + +
Blanchetiodendron ##
Boliviadendron ##
Burkea # #
Bussea # #
Caesalpinia
Calliandra + + + +
Calliandropsis ##
Calpocalyx ##
Campsiandra ##
Cassia + + + + + + + +
Cedrelinga ##
Cenostigma # #
Ceratonia + + +
Chamaecrista + + + + + + + + + + +
Chidlowia ##
Chloroleucon # #
Cojoba # #
Colvillea #it
Conzattia #it
Cordeauxia +
Coulteria # #
Cylicodiscus #it
Delonix # # #
Denisophytum + + +
Desmanthus + + +
Dichrostachys + + + + + +
Dimorphandra #it

PhytoKeys 240: 1-552 (2024), DOI: 10.3897/phytokeys.240.101716 12



Adv. In Legume Systematics 14, Part 2: Classification of Caesalpinioideae

Realms i::::[; Holarctic 5 Neotropical M::::i-an African Novozealandic
c §a _ c E’ L
Genue £ ¢ g8 2F g 2 £ F EE § 2 g 33t T % ;%

3 é < o S o 3 < = <§° [SHIZEN é ©
Total 4 5 19 1 8 15 81 76 32 29 26 4 30 21 1 1
% 245  3.07 | 11.66  0.61  4.91 9.20 49.69 46.63 19.63 17.79 | 15.95 25.15 18.40 12.88 0.61 0.61

Dinizia ##

Diptychandra ##

Ebenopsis #it

Entada + + + + + + + + +

Enterolobium

Erythrophleum + + + + +

Erythrostemon + + + +

Faidherbia + + +

Falcataria + +

Fillaeopsis ##

Gagnebina #it

Gelrebia # #

Gleditsia + + + +

Gretheria ##

Guilandina + + + + + + + +

Gwilymia ##

Gymnocladus + + +

Haematoxylum + + +

Havardia ##

Heliodendron ##

Hererolandia ##

Hesperalbizia ##

Heteroflorum ##

Hoffmannseggia + + + +

Hultholia ##

Hydrochorea + + +

Indopiptadenia ##

Inga # #

Jacqueshuberia ##

Jupunba # #

Kanaloa ##

Lachesiodendron # #

Lemurodendron #it

Leucaena + + +

Leucochloron ##

Libidibia # #

Lophocarpinia ##

Lysiloma ##

Macrosamanea ##

Mariosousa ##

Marlimorimia ##

Melanoxylum #

Mezcala ##

Mezoneuron + + + + + +

Microlobius

Mimosa + + + + +

Mimozyganthus +

Moldenhawera #i#t

Mora # #

Moullava + + +
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Realms i::::[; Holarctic 5 Neotropical M::::i-an African Novozealandic
c §a _ c E %
§ 2:5gf § s 2 8 BB B 5§ osiif B o2 £
Genus 5 & zfz2p ¢ 2z £ B OEE § B B ozg3f % % %

3 8 n < g 5 a 2< = g ©8 a5 é K
Total 4 5 19 1 8 15 81 76 32 29 26 11 30 21 1 1
% 245  3.07 | 11.66  0.61  4.91 9.20 49.69 46.63 19.63 17.79 | 15.95 25.15 18.40 12.88 0.61 0.61

Naiadendron ##

Neltuma + +

Neptunia + + + + + +

Newtonia #

Osodendron ##

Pachyelasma #it

Painteria ##

Parapiptadenia ##

Pararchidendron + +

Parasenegalia + + +

Paraserianthes

Parkia + +

Parkinsonia + + +

Paubrasilia ##

Peltophorum + + + +

Pentaclethra + +

Piptadenia

Piptadeniastrum ##

Piptadeniopsis # #

Pithecellobium # #

Pityrocarpa # #

Plathymenia ##

Pomaria + + +

Prosopidastrum #it

Prosopis + + +

Pseudalbizzia # #

Pseudoprosopis ##

Pseudosamanea # #

Pseudosenegalia ##

Pterogyne # #

Pterolobium + + + + +

Punjuba # #

Recordoxylon ##

Ricoa #i#

Robrichia # #

Samanea # #

Sanjappa ##

Schizolobium # #

Schleinitzia #it

Senegalia + +

Senna + + + + +

Serianthes #

Sphinga # #

Stachyothyrsus ##

Stenodrepanum ##

Strombocarpa + + +

Stryphnodendron

Stuhlmannia # #

Sympetalandra ##

Tachigali # #

Tara # #
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Realms
[%2]
£
©
Genus o
e}
=
@
Total

%

Tetrapleura

Tetrapterocarpon

Thailentadopsis

Ticanto

Umtiza

Vachellia

Viguieranthus

Vouacapoua
Wallaceodendron
Xerocladia

Xylia

Zapoteca

Zuccagnia

Zygia

+: present but not endemic;

# : endemic to the realm;
## : endemic to the subrealm.
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Arabian Holarctic .§ Neotropical Malesian African Novozealandic
S § o
S 2 = S c = ko] c
3 65 8 § < 8 5 8§ & o 3 s8 eS8 E 5 8
< 85 E T o K] Q = g2 2 8 o 2o S5 o 3 © @
f 28 58 & © & ® L% = ®© 2 £2 8§22 2 | &  E
= % ZE 5 < = 5 a & © £ o 36 2 g o @
g D S A< = g "o °Q g
= z
4 5 19 1 8 15 81 76 32 29 26 11 30 21 1 1
245  3.07 | 11.66  0.61  4.91 9.20 49.69 46.63 19.63 17.79 | 15.95 25.15 18.40 12.88 0.61 0.61
##
##
##
+ + + +
##
+ + + + + + + + + + +
#it
##
##
##
+ + +
# #
##
# #

The genera in Caesalpinioideae are geographically arranged across two major
continental blocks. The American block, including the entire Neotropical realm, the
Chile-Patagonian realm, and the southern part of the Holarctic realm (North Amer-
ican subrealm), has 83 genera restricted to it, with eight of these genera distribut-
ed across the Neotropical and Chile-Patagonian realms, some slightly extending
to the southern portion of the North American subrealm (Acaciella Britton & Rose,
Calliandra Benth., Desmanthus, Erythrostemon, Hoffmannseggia Cav., Mimozygan-
thus Burkart, Neltuma, and Strombocarpa). The second major block includes the
African, Indo-Malesian, and Australian realms, with 52 genera restricted to this
block and with Adenanthera L., Dichrostachys, Erythrophleum Afzel. ex R. Br., and
Mezoneuron Desf. occurring in all three of these realms. Acacia weakly extends
into the Madagascan (La Réunion and Mauritius) and Tasmanian subrealms.

Species richness, determined from occurrence records, indicate south-cen-
tral Mexico and Central America, central-eastern Brazil, and southwestern
Australia to be the most diverse regions (Fig. 2), with multiple one-degree grid
cells in these regions containing more than a hundred Caesalpinioideae spe-
cies. However, patterns of generic richness (Fig. 3) show that the high species
diversity in Australia is largely attributable to the hyper-diverse genus Acacia,
with over a thousand species. Australia is therefore characterised by high spe-
cies but low generic richness. Important hotspots of Caesalpinioideae diver-
sity also occur in continental Africa and Madagascar. Asia is the least diverse
tropical continent, although it contains multiple species-rich lineages such as
Archidendron, especially in South East Asia. The spatially biased availability of
digitised occurrence data (Meyer et al. 2016) leads to an underestimation of
Caesalpinioideae richness across large parts of tropical Africa, India, continen-
tal South East Asia, and the Amazon, as is apparent in Figs 2, 3. Nevertheless,
our analyses (Figs 2, 3) represent an accurate depiction of relative differences
in Caesalpinioideae continental richness patterns (Table 1).
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The wide geographical distribution of Caesalpinioideae is matched by an
equally wide ecological amplitude across the full precipitation spectrum of the
tropics, spanning a 100-fold gradient in mean annual precipitation from arid
deserts to seasonally dry tropical forests and savannas, and tropical rainfor-
ests (Schrire et al. 2005a; Gagnon et al. 2019; Ringelberg et al. 2023). Although
Caesalpinioideae species are important components of many wet regions of
the world, it is notable that some of the major hotspots of species and espe-
cially generic diversity coincide with areas dominated by seasonally dry vege-
tation in southern Mexico, north-eastern Brazil, and northern and south-western
Madagascar, these being key areas of the succulent biome sensu Schrire et al.
(2005a) and Ringelberg et al. (2020), plus seasonally dry subtropical south-west-
ern Australia. The subfamily thus has no obvious overriding wet or dry affinity,
but rather has switched between wet and dry tropical biomes multiple times and
has diversified substantially within each (Ringelberg et al. 2023). This ecological
adaptability is undoubtedly, at least in part, a function of the evolutionary lability
of life history strategies, including adaptations to fire, which has allowed Cae-
salpinioideae species to become important, diverse, and abundant elements of
all lowland tropical biomes. It is also clear that Caesalpinioideae have been able
to disperse across oceans numerous times to reach all tropical continents and
the majority of lower latitude islands and island archipelagos (Figs 1, 2, 3). In
contrast to this wide adaptability across tropical precipitation regimes and veg-
etation types, Caesalpinioideae show high tropical niche conservatism and very
limited adaptability to cold temperatures and frost with just a small subset of lin-
eages and species extending into temperate vegetation (Ringelberg et al. 2023).

Reference phylogeny

Stability is one of the most important qualities of any taxonomic classifica-
tion. It is therefore crucial that the phylogenetic framework used for assigning
names to clades is robust and unlikely to change with sampling of addition-
al taxa or genomic regions in the future. Based on the number and identity
of the taxa included, the size of the genomic dataset, and the phylogenomic
methods used to infer the phylogeny and assess its robustness, the phyloge-
netic framework employed here is currently the best available for taxonomic
classification of Caesalpinioideae. This is confirmed by its overall agreement
with previous smaller-scale phylogenies (see details below) and other recent
independent phylogenomic studies (Zhang et al. 2020; Zhao et al. 2021). Fur-
thermore, throughout this compendium the phylogeny is presented in such a
way to allow easy assessment of underlying genomic support for all nodes
subtending named clades, and in general clades named here are subtended by
well-supported nodes on long branches. Absolute stability can never be guar-
anteed, and sampling of additional taxa might well result in different topologies
and generic re-delimitation in some parts of the tree, such as in the Senegalia
grade (Terra et al. 2022) or the Archidendron clade (Brown et al. 2022; Demeu-
lenaere et al. 2022). Nevertheless, we consider the phylogenomic framework
robust, and an adequate basis for the new classification presented here.

The classification proposed here uses as its framework the most compre-
hensively sampled phylogenetic analysis of Caesalpinioideae to date (Figs 4,
5, Suppl. materials 2, 3). This new phylogeny is based on Koenen et al. (2020a)
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Figure 2. Map showing the global distribution of Caesalpinioideae species richness. Numbers of Caesalpinioideae species
per one degree latitude / longitude grid cell. Infraspecific taxa are not counted individually but are included at the species
level. All maps in this special issue are based on quality-controlled occurrence data from digitised herbarium specimens
and floristic surveys (see Suppl. material 1 for details on occurrence data and methods used to generate maps).
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Figure 3. Map showing the global distribution of Caesalpinioideae genus richness. Numbers of Caesalpinioideae genera
per one degree latitude / longitude grid cell.

and Ringelberg et al. (2022, 2023). By developing a clade-specific bait set for
targeted enrichment of 964 nuclear genes, Koenen et al. (2020a) generated a
DNA sequence dataset an order of magnitude larger than those used previous-
ly, thereby providing the greatly enhanced phylogenetic resolution required for
classifying tribe Mimoseae. Capitalising on these foundations using a slightly
modified version of the gene set covering 997 nuclear genes, and importantly
extending the taxon sampling to include 300 additional species covering not
only Mimoseae but also most genera of non-mimosoid Caesalpinioideae, as
well as conducting transcontinental sampling of genera that occur across dif-
ferent continents, Ringelberg et al. (2022, 2023) established a robust phylog-
enomic hypothesis for subfamily Caesalpinioideae as a whole. These studies
revealed or confirmed the non-monophyly of 22 genera, and this was the basis
for the re-circumscription of 15 of these genera presented in Advances in Le-
gume Systematics 14, Part 1 (Hughes et al. 2022a).

The phylogenomic analysis presented here includes 420 Caesalpinioide-
ae species representing all but five of the 163 genera. The five missing genera
are: Vouacapoua Aubl., which has three species and is likely a member of tribe
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Cassieae (e.g., Bruneau et al. 2008; LPWG 2017; Kates et al. 2024); Pterogyne
Tul,, placed here in a phylogenetically isolated, monospecific tribe (e.g., Bruneau
et al. 2001, 2008; Manzanilla and Bruneau 2012; Zhang et al. 2020; Zhao et al.
2021); Stenodrepanum Harms and Hultholia Gagnon & G.P. Lewis, both monospe-
cific genera of tribe Caesalpinieae (Gagnon et al. 2016); and Microlobius C. Presl|,
a monospecific genus in the Stryphnodendron clade of tribe Mimoseae (Lima
et al. 2022). Although only about 10% of species were sampled in the analyses
underlying the phylogenies presented here, several lower-level phylogenetic anal-
yses of specific clades have been published and provide additional support for
the groupings presented (Ringelberg et al. 2022). Furthermore, taxon sampling
was specifically designed to cover taxonomic diversity spanning the root nodes
of subclades and genera (Koenen et al. 20203; Ringelberg et al. 2022, 2023).

A common feature of phylogenomic analyses employing large numbers of
genes is the presence of conflict among gene trees, i.e., phylogenies based on
individual genes (Salichos and Rokas 2013; Koenen et al. 2020a, 2020b, 2021;
Zhang et al. 2020). Such gene tree conflict is widespread across many nodes in
the Caesalpinioideae phylogeny presented here (Koenen et al. 2020a; Ringelberg
et al. 2022, 2023). The main cause of this conflict appears to be lack of signal
for many nodes in individual gene trees. In such cases, the relevant node in the
species tree is only supported by a relatively small number of gene trees, but there
is no strong support among the gene trees for any of the alternative, conflicting
topologies. The presence of this type of gene tree conflict, indicative of lack of
signal rather than true gene tree disagreement, does not preclude naming a clade
subtended by such a node, as there is no strong reason to assume that including
additional accessions or genomic regions would result in different relationships
(Koenen et al. 20203; Ringelberg et al. 2022). However, in a few places across the
tree there is stronger support for alternative conflicting topologies (Koenen et al.
202043; Ringelberg et al. 2022, 2023). In general, such instances of strong conflict
are not found in nodes subtending clades named here, but rather in the relation-
ships within clades [e.g., in parts of the Caesalpinieae (Fig. 34) and Archidendron
clade (Fig. 225)] and between clades [e.g., the relationships between tribes
Schizolobieae, Sclerolobieae, and Dimorphandreae (Suppl. material 3) or between
the Adenanthera and Entada clades and Sympetalandra Stapf and Chidlowia Hoyle
(Fig. 114)]. Similarly, strong gene tree conflict, including between the nuclear and
chloroplast genomes, may affect generic delimitation in some parts of the tree,
such as in Senegalia (Terra et al. 2022) and Dimorphandra Schott (Ringelberg et al.
2022). Where relevant for the new classification presented in this compendium,
these instances of strong gene tree conflict are described below.

The reference phylogeny used here as the basis for the new classification was
inferred using ASTRAL (Zhang et al. 2018), deploying the multi-species coales-
cent approach based on individual gene trees, which performs well on datasets
with inter-genic conflict (Jiang et al. 2020). We always report the non-significant
(i.e.,>0.05) outcomes of the ASTRAL polytomy test (Sayyari and Mirarab 2018),
which tests for each node whether the polytomy null model can be rejected. Be-
cause conventional phylogenetic support metrics, such as bootstrap support,
tend to be inflated in large phylogenomic datasets (Rokas and Carroll 2006), we
report support for nodes in the species tree using measures of individual gene
tree conflict and concordance, calculated using PhyParts (Smith et al. 2015)
(Suppl. material 3). The impacts of phylogenomic methods and the presence of

PhytoKeys 240: 1-552 (2024), DOI: 10.3897/phytokeys.240.101716 18



Adv. In Legume Systematics 14, Part 2: Classification of Caesalpinioideae

conflict among different gene and species trees on taxonomic decisions were
further discussed in Ringelberg et al. (2022). Full details of the phylogenomic
data and analyses were presented in Ringelberg et al. (2023).

Integrating tribal and clade-based classifications

Under the LPWG (2017) subfamilial classification, subfamily Caesalpinioideae
was the most difficult and controversial to delimit because of the inclusion of
the formerly recognised, widely accepted and morphologically distinctive sub-
family Mimosoideae. Abandoning the well-known Mimosoideae, an important
disadvantage of adopting the six-subfamily classification, was mitigated by
continuing to recognise this lineage as a named clade, informally referred to
simply as the mimosoid clade until now (LPWG 2017), but here formally rein-
stated as the re-circumscribed and expanded tribe Mimoseae within the new
Linnean tribal classification proposed here.

Although Mimoseae have traditionally been diagnosed by a series of diag-
nostic features, notably valvate petal aestivation and flowers with a reduced
perianth and showy androecium, mostly clustered in compact inflorescences,
the morphological distinctions between the mimosoid clade and some genera
of the subtending grade of caesalpinioid lineages are not always clear-cut. For
example, Dinizia, once considered to be in Mimosoideae, is placed outside the
mimosoid clade in molecular phylogenetic and phylogenomic analyses (Luckow
et al. 2003; Bruneau et al. 2008; Ringelberg et al. 2022). Conversely, Chidlowia,
which has always been considered a non-mimosoid caesalpinioid legume (Pol-
hill and Vidal 1981; Lewis 2005b), is placed within the mimosoid clade in all
molecular phylogenetic analyses (Manzanilla and Bruneau 2012; LPWG 2017,
Koenen et al. 20204; Ringelberg et al. 2022). However, the long branch subtend-
ing what could be considered equivalent to the old subfamily Mimosoideae (plus
or minus these few genera) (Fig. 4), together with the strong phylogenetic sup-
port for the clade, provide ample justification for recognising it at the tribal level.

The new classification proposed here thus follows a traditional Linnean ap-
proach but is complemented by a clade-based classification of the large tribe Mi-
moseae. Rank-free naming of clades within subfamilies and tribes has been preva-
lentin the legume literature, with many examples of clade names that have become
widely used and accepted, such as the dalbergioid clade (Lavin et al. 2001) and the
inverted repeat [IR]-lacking clade (Wojciechowski et al. 2000) of Papilionoideae;
the Umtiza clade (Herendeen et al. 2003b) and the ingoid clade (Koenen et al.
2020a) of Caesalpinioideag; and the Bauhinia and Phanera clades of Cercidoideae
(Sinou et al. 2020). Naming clades provides useful additional information even
after a fully developed and stable subfamily and tribal classification is established.
As noted by Wojciechowski (2013), use of Linnean names does not preclude a
system that also defines and names clades and their overall relationships outside
of the Linnean framework. Instead, the two can be considered complementary for
developing a stable, flexible and useful classification of legumes.

The new classification

The new classification of subfamily Caesalpinioideae comprises elev-
en tribes, which are either new, reinstated or re-circumscribed at this rank:
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Caesalpinieae Rchb., Cassieae Bronn, Campsiandreae LPWG, Ceratonieae
Rchb., Dimorphandreae Benth., Erythrophleeae LPWG, Gleditsieae Nakai, Mi-
moseae Bronn, Pterogyneae LPWG, Schizolobieae Nakai, and Sclerolobieae
Benth. & Hook. f. (Fig. 4). Although many of these lineages have been rec-
ognised and named in the past, either as tribes or informal generic groups,
their circumscriptions have varied widely and changed over the past decades,
such that all the tribes described here differ in generic membership from
those previously recognised (Table 3).

Caesalpinioideae as defined here includes elements from three previous-
ly recognised major groups: part of old sense tribe Caesalpinieae, part of old
sense tribe Cassieae, and the nested subfamily Mimosoideae. This broad clade
has been referred to as the Mimosoideae-Caesalpinieae-Cassieae or MCC
clade (Doyle 2011, 2012), or the Gleditsia-Chamaecrista-Mimosoideae or GCM
clade (Marazzi et al. 2012). In 2017, Caesalpinioideae was chosen over Mimo-
soideae as the preferred name for this large clade, even though the two names
were published at the same date (LPWG 2017). By choosing the name Caesal-
pinioideae, this left open the option of recognising the morphologically distinct
mimosoid clade at the tribal level, as proposed here.

In their treatment of tribe Caesalpinieae in Advances in Legume Systematics
Part 1, Polhill and Vidal (1981) recognised eight informal generic groups, based
primarily on differences in floral morphology. Six of these generic groups,
namely the Gleditsia group, Sclerolobium group, Peltophorum group, Caesal-
pinia group, Pterogyne group, and Dimorphandra group, are here recognised
at the tribal level, albeit with modified generic compositions because most of
Polhill and Vidal's named groups have been shown to be non-monophyletic in
subsequent phylogenetic analyses using molecular data (e.g., Bruneau et al.
2001, 2008) (Table 3). The monospecific Acrocarpus group of Polhill and Vidal
(1981) groups with members of tribe Ceratonieae, rather than being considered
a distinct tribe. In addition, the Caesalpinieae sensu Polhill and Vidal (1981) in-
cluded the genus Poeppigia C. Presl. (as a distinct monogeneric group), which
has since been shown to be placed in subfamily Dialioideae (Bruneau et al.
2001; LPWG 2017). Tribe Caesalpinieae of Polhill and Vidal (1981) had been
considered to be paraphyletic, at least implicitly, for some time (Polhill and
Vidal 1981; Lewis 1998) and this has since been confirmed by phylogenetic
analyses which found the tribe to be polyphyletic (Bruneau et al. 2001). The
other major group that forms part of Caesalpinioideae is what was considered
tribe Cassieae by Irwin and Barneby (1981). Within the tribe, they recognised
five disparate subtribes, Labicheinae H.S. Irwin & Barneby, Dialiinae H.S. Irwin
& Barneby, Duparquetiinae H.S. Irwin & Barneby, Cassiinae Wight & Arn., and
Ceratoniinae H.S. Irwin & Barneby, of which only the latter two have been placed
in the Caesalpinioideae (sensu LPWG 2017) in phylogenetic analyses (Table 3).
Labicheinae and Dialiinae together (along with Poeppigia) comprise subfamily
Dialioideae, and the monospecific Duparquetiinae was raised to subfamily rank
(LPWG 2017). Thus the grade of non-mimosoid caesalpinioid lineages that sub-
tend tribe Mimoseae in Caesalpinioideae are here recognised as distinct tribes.

Below we provide a brief morphological description, overview of previous
classification, and history of the phylogenetic understanding of each of the
tribes proposed here. Additional details are given in the taxonomic accounts
for each of these groups.
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Table 3. Comparison of the new phylogeny-based classification for Caesalpinioideae with classifications for these genera
published in Advances in Legume Systematics, Part 1 (Polhill and Raven 1981) and Legumes of the World (Lewis et al. 2005).

Genera

Polhill and Vidal (1981); Irwin and Barneby (1981)

Lewis (2005a, 2005b) ‘ New classification

Arcoa Urb.
Tetrapterocarpon Humbert
Acrocarpus Wight ex Arn.
Ceratonia L.

Dimorphandra group (Caesalpinieae)

Acrocarpus group (Caesalpinieae)

Ceratoniinae (Cassieae)

Umtiza Sim
Gleditsia J. Clayton
Gymnocladus Lam.

Detarieae

Gleditsia group (Caesalpinieae)

Umtiza clade (Caesalpinieae)

Gleditseae

Pterogyne Tul.

Pterogyne group (Caesalpinieae)

Pterogyne group (Caesalpinieae) Pterogyneae

Batesia Spruce ex Benth.
Melanoxylum Schott
Recordoxylon Ducke
Vouacapoua Aubl.
Chamaecrista (L.) Moench
Cassia L.

Senna Mill.

Peltophorum group (Caesalpinieae)

Batesia group (Caesalpinieae)

Unknown position

Cassiinae (Cassieae)

Cassiinae (Cassieae)

Stuhlmannia Taub.

Cordeauxia Hemsl.

Cenostigma Tul.

Libidibia (DC.) Schltdl.
Balsamocarpon Clos

Zuccagnia Cav.

Hoffmannseggia Cav.
Stenodrepanum Harms
Erythrostemon Klotzsch

Pomaria Cav.

Haematoxylum L.

Lophocarpinia Burkart

Caesalpinia L.

Coulteria Kunth

Tara Molina

Guilandina L.

Moullava Adans.

Pterolobium R. Br. ex Wight & Arn.
Mezoneuron Desf.

Arquita Gagnon, G. P. Lewis & C. E. Hughes
Hererolandia Gagnon & G. P. Lewis
Denisophytum R. Vig.

Paubrasilia Gagnon, H. C. Lima & G. P. Lewis
Gelrebia Gagnon & G. P. Lewis
Hultholia Gagnon & G. P. Lewis
Biancaea Tod.

Ticanto Adans.

Caesalpinia group (Caesalpinieae)

New in 2015
New in 2016
Reinstated in 2016
New in 2016
New in 2016
New in 2016
Reinstated in 2016
Reinstated in 2022

Caesalpinia group
(Caesalpinieae)

Schizolobium Vogel

Bussea Harms
Peltophorum (Vogel) Benth.
Parkinsonia L.

Conzattia Rose
Heteroflorum M. Sousa
Colvillea Bojer ex Hook.
Delonix Raf.

Peltophorum group (Caesalpinieae)

Caesalpinia group (Caesalpinieae)

New in 2005

Moldenhawera Schrad.
Arapatiella Rizzini & A. Mattos
Jacqueshuberia Ducke
Tachigali Aubl.

Diptychandra Tul.

Peltophorum group (Caesalpinieae)

Core-Peltophorum group
(Caesalpinieae)

Moldenhawera group (Caesalp.)

Sclerolobium group (Caesalpinieae)

Tachigali group (Caesalpinieae)

Unknown position
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Genera
Dimorphandra Schott
Mora Benth.
Stachyothyrsus Harms
Burkea Benth.
Campsiandra Benth.
Dinizia Ducke
Pachyelasma Harms
Erythrophleum Afzel. ex R. Br.
Sympetalandra Stapf
Chidlowia Hoyle

Other Mimoseae genera

Polhill and Vidal (1981); Irwin and Barneby (1981) Lewis (2005a, 2005b) New classification

Dimorphandra group

Dimorphandra group (Caesalpinieae) (Caesalpinieae)

Dimorphandreae

Peltophorum group (Caesalpinieae) Unknown position
- - - - Campsiandreae
Subf. Mimosoideae Subf. Mimosoideae
Dimorphandra group -
Dimorphandra group (Caesalpinieae) (Caesalpinieae)
Unknown position Mimoseae
Subf. Mimosoideae Subf. Mimosoideae

Tribe Ceratonieae

Tribe Ceratonieae comprises six species in four genera. The four genera had previ-
ously been placed in distinct generic groups and tribes: Acrocarpus Wight ex Arn. in
its own generic group of Caesalpinieae by Polhill and Vidal (1981); the morpholog-
ically distinct, unisexual, and apetalous genus Ceratonia (Tucker 1992) in subtribe
Ceratoniinae of Cassieae (Irwin and Barneby 1981); Tetrapterocarpon Humbert and
Arcoa Urb. in the Dimorphandra group of Caesalpinieae, although none of these
placements were considered definitive. Phylogenetic analyses of morphological
and plastid sequence data showed the four genera to form a clade and to be close-
ly related to the trigeneric clade here treated as tribe Gleditsieae, and together the
two clades were placed in the informally named Umtiza clade (Herendeen et al.
200343, 2003b; Haston et al. 2005; Bruneau et al. 2008), but subsequent combined
plastid and nuclear sequence analyses did not support the monophyly of these
two groups together (Manzanilla and Bruneau 2012; Zhang et al. 2020; Zhao et
al. 2021). The phylogenomic analyses of Ringelberg et al. (2022) (Fig. 4) clearly
indicate that each of these two clades is strongly supported as monophyletic but
that they are not grouped together, supporting their recognition as distinct tribes.

These recent molecular analyses have highlighted several previously unsus-
pected morphological synapomorphies for Ceratonieae, the most striking of
which is a bipinnate leaf (although mostly once pinnate in Ceratonia) terminat-
ing in a triad of pinnae arising from the same point at the apex of the rachis
(Herendeen et al. 2003b; Herendeen and Herrera 2019). Tribe Ceratonieae has
a highly disjunct and unusual geographic distribution occurring in Hispaniola
(Arcoa), Madagascar (Tetrapterocarpon), tropical (South-)East Asia (Acrocar-
pus), and north-eastern Africa and the Mediterranean (Ceratonia) (Herendeen
et al. 2003b; Tribe Ceratonieae, page 62).

Tribe Gleditsieae

The simplest of the informal generic groups recognised by Polhill and Vidal (1981)
was the Gleditsia group comprising two primarily north temperate genera, Gledit-
sia J. Clayton and Gymnocladus Lam. The group is supported as monophyletic,
and together with the South African Umtiza Sim, is here formally re-circumscribed
as tribe Gleditsieae. Umtiza was previously placed in tribe Detarieae by Cowan and
Polhill (1981) but was later resolved as sister to Gleditsia and Gymnocladus in phy-
logenetic analyses using plastid (Bruneau et al. 2001, 2008) and nuclear sequenc-
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Figure 4. Phylogeny of Caesalpinioideae showing the tribal classification presented here. The names and phylogenetic
placements of all 63 non-Mimoseae Caesalpinioideae genera are shown and known generic non-monophyly is indicated
with terminal names of non-monophyletic genus in bold. The most likely placements for four unsampled genera are indi-
cated with dashed lines; see respective treatments for details. Tribe Mimoseae has been collapsed (see Fig. 5). Branch
lengths are expressed in coalescent units, and terminal branch lengths have been assigned an arbitrary uniform length for
visual clarity. Monophyletic genera are represented by single branches; see Suppl. material 2 for a phylogeny with all acces-
sions. See Suppl. material 3 for gene tree support across the phylogeny. The phylogeny is a pruned version of the backbone
phylogeny of Ringelberg et al. (2023), where full details of the data and phylogenomic analysis methods are presented.
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es (one locus, Manzanilla and Bruneau 2012), as well as in all recent phylogenomic
analyses (Zhang et al. 2020; Zhao et al. 2021; Ringelberg et al. 2022; Fig. 4).

The 20 species of the three genera of tribe Gleditsieae occur in warm tem-
perate regions, with several disjunctions between North and South America
(Gleditsia), South Africa (Umtiza), and North America and Asia (Gymnocladus).
Tribe Gleditsieae is characterised by several vegetative and floral synapomor-
phies, such as a tubular hypanthium and sepals with trichomes on the inner
surface (Herendeen et al. 20033; Tribe Gleditsieae, page 70).

Tribe Pterogyneae

Pterogyneae is here recognised as a new tribe comprising just the single spe-
cies Pterogyne nitens Tul. Although not included in the phylogenomic analyses
of Ringelberg et al. (2022), previous molecular phylogenetic analyses based on
plastid and/or nuclear DNA sequence data always resolve this monospecific
genus as a phylogenetically isolated lineage, on a long branch, poorly support-
ed relative to Cassieae and Caesalpinieae, but generally in the clade that com-
prises all Caesalpinioideae except Gleditsieae and Ceratonieae (Bruneau et al.
2001, 2008; Haston et al. 2003, 2005; Marazzi and Sanderson 2010; Manzanil-
la and Bruneau 2012; Zhang et al. 2020; Zhao et al. 2021). Pterogyneae thus
appears to be a classic depauperon (Donoghue and Sanderson 2015), i.e., an
old, species-poor lineage. The species is highly distinct morphologically (e.g.,
imparipinnate leaves with alternate leaflets and a well-formed rachis extension,
small flowers in dense catkin-like racemes, the style laterally displaced at the
apex of the ovary, fruits a one-seeded winged samara) and cytogenetically (2n
= 20), sharing little in common with Cassieae, Caesalpinieae or other Caesal-
pinioideae (Tribe Pterogyneae, page 78). Pterogyne nitens is an important tree
of South American tropical and subtropical dry forests.

Tribe Cassieae

In Advances in Legume Systematics Part 1, Irwin and Barneby (1981) rec-
ognised five subtribes in their tribe Cassieae, including subtribe Cassiinae
comprising the genera Senna, Chamaecrista, and Cassia. These three genera
alongside Batesia Spruce ex Benth., Melanoxylum Schott, and Recordoxylon
Ducke, previously placed in the Peltophorum group of Caesalpinieae by Polhill
and Vidal (1981) (Table 3), form a robustly supported clade in phylogenetic
analyses (Bruneau et al. 2008; Marazzi and Sanderson 2010; Manzanilla and
Bruneau 2012; LPWG 2017; Zhang et al. 2020; Ringelberg et al. 2022) (Fig.
4), here recognised as tribe Cassieae. The genus Vouacapoua [also placed in
the Peltophorum group by Polhill and Vidal (1981)], although not sampled by
Ringelberg et al. (2022), is generally resolved as a member of this clade albeit
with weak support (Bruneau et al. 2008; Marazzi and Sanderson 2010; Manza-
nilla and Bruneau 2012; LPWG 2017) and is here placed in the tribe Cassieae.
Tribe Cassieae is the largest non-mimosoid clade (in terms of species rich-
ness) in subfamily Caesalpinioideae, with 695 species, the vast majority of
which are found in the genera Chamaecrista (361 species) and Senna (287 spe-
cies) (Tribe Cassieae, page 83). Although broadly distributed across the trop-
ics, most of the genera and species are found in the New World. The clade is
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characterised by singly pinnate or bifoliolate leaves and, in several genera, sto-
mata on both sides of the leaflets (Herendeen et al. 20034a; Bruneau et al. 2008).
Several taxa in this clade, including most species of Senna and Chamaecrista, as
well as Batesia and Vouacapoua, are well-known for having notably prominent,
conspicuous, abundant and unusual extrafloral nectaries (Marazzi and Sander-
son 2010; Marazzi et al. 2019; Cota 2020a). Two Cassieae genera are known to
nodulate, Chamaecrista and Melanoxylum (Faria et al. 2022). None of the genera
in Ceratonieae, Gleditsieae, and Pterogyneae are known to nodulate.

Tribe Caesalpinieae

The Caesalpinia group defined by Polhill and Vidal (1981) is similar to Caesal-
pinieae recognised here, except that Parkinsonia, Conzattia Rose and Lemuropi-
sum H. Perrier are now resolved in a separate clade (Bruneau et al. 2001, 2008;
Haston et al. 2005), here treated as tribe Schizolobieae, although Lemuropisum
has since been synonymised under Delonix Raf. (Bruneau and Babineau 2017).
Long-standing uncertainty surrounding delimitation of the genus Caesalpinia L.
and other genera in the Caesalpinia group (Lewis 1998; Lewis 2005b) has been
resolved with the new generic system of Gagnon et al. (2015, 2016) and subse-
quent reinstatement of the genus Ticanto Adans. (Clark et al. 2022).

Tribe Caesalpinieae comprises ca. 223 species in 27 genera. Although two
of these genera, Stenodrepanum and Hultholia, were not sampled by Ringelberg
et al. (2022), the analyses of Gagnon et al. (2016) clearly resolved Stenodrepa-
num as sister to Hoffmannseggia, and Hultholia in a clade unresolved with Gui-
landina and the lineage that combines Moullava Adans., Biancaea Tod., Ticanto,
Pterolobium R.Br. ex Wight & Arn. and Mezoneuron.

Species of Caesalpinieae are highly diverse in growth forms, defence mecha-
nisms, fruit morphologies, and pollination and seed dispersal syndromes (Gag-
non et al. 2016). Although there are no clear morphological synapomorphies for
the tribe, a diagnostic combination of characteristics is often found, including
the presence of glandular trichomes, prickles or spines, bilaterally symmetrical
flowers with a modified boat-shaped lower sepal, and free stamens crowded
around the pistil (Tribe Caesalpinieae, page 103). The clade is pantropically
distributed, with a marked affinity for the succulent biome (Gagnon et al. 2019).

Tribe Schizolobieae

Tribe Schizolobieae as here circumscribed matches the core Peltophorum group
(i.e., Peltophorum group s.s.) first recovered phylogenetically by Haston et al.
(2003), and subsequently found in several other studies (Haston et al. 2005;
Bruneau et al. 2008; Manzanilla and Bruneau 2012; Babineau and Bruneau 2017;
Zhang et al. 2020; Zhao et al. 2021; Ringelberg et al. 2022). This clade differs
from the informal Peltophorum group recognised by Polhill and Vidal (1981; 13
genera) and Polhill (1994; 16 genera), by excluding four genera now placed in
tribe Cassieae (Vouacapoua, Batesia, Melanoxylum, and Recordoxylon), three now
in tribe Sclerolobieae (Moldenhawera Schrad., Jacqueshuberia Ducke, and Arapa-
tiella Rizzini & A. Mattos) and Campsiandra Benth. (now in tribe Campsiandreae).
Schizolobieae as circumscribed here also includes Parkinsonia and Conzattia, two
genera previously placed in the Caesalpinia group by Polhill and Vidal (1981), but
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which Lewis and Schrire (1995) had suggested might not be part of a more strictly
defined Caesalpinia group, and which Polhill (1994) had included in the Peltopho-
rum group. In addition, the tribe includes Heteroflorum M. Sousa, described by
Sousa (2005). Although Lemuropisum was resolved as part of this clade (Haston
et al. 2005; Bruneau et al. 2008), Babineau and Bruneau (2017) found it to be
nested within Delonix and synonymised this monospecific genus under Delonix.

Tribe Schizolobieae contains ca. 42 species in eight genera. It has a pantrop-
ical distribution, and a considerable portion of the clade (i.e., the Parkinsonia
- Delonix subclade; Fig. 4) is strictly conserved within the succulent biome
(Ringelberg et al. 2020). Schizolobieae is not defined by any morphological
synapomorphies, but most species in the clade have bipinnate leaves, yellow
petals, narrow seeds, characteristic spreading umbrella-like, flat-topped tree
crowns, and smooth, thin and either pale silvery metallic grey or green bark
(Haston et al. 2005; Tribe Schizolobieae, page 146).

Tribe Sclerolobieae

The generic composition of tribe Sclerolobieae as treated here has not been re-
covered previously, although its constituent genera have often been associated
with each other based on morphological and molecular data. The five genera of
the Sclerolobieae were placed in two generic groups of tribe Caesalpinieae by
Polhill and Vidal (1981) and Polhill (1994) based on morphology: Diptychandra
Tul. and Tachigali Aubl. (now including Sclerolobium Vogel, but earlier consid-
ered distinct from Tachigali) were placed in the Sclerolobium group, whereas
Jacqueshuberia, Arapatiella, and Moldenhawera were placed in the Peltophorum
group. Subsequent molecular phylogenetic studies generally also resolved the
five genera in two separate clades, but with different generic composition from
those of the informal groups of Polhill and Vidal (1981) and Polhill (1994). One
strongly supported clade grouped Arapatiella, Jacqueshuberia and Tachigali, as
found here (Fig. 4), and a separate less well supported clade (or grade) included
Diptychandra and Moldenhawera (Bruneau et al. 2008; Marazzi and Sanderson
2010; Manzanilla and Bruneau 2012; LPWG 2017; Zhang et al. 2020), which has
sometimes been resolved as part of a grade subtending the mimosoid clade
(Bruneau et al. 2008; Marazzi and Sanderson 2010; Manzanilla and Bruneau
2012). In the recent phylogenomic analyses of Ringelberg et al. (2022; Fig. 4),
the tribe is subtended by a short branch with notable gene tree conflict, whereas
the Arapatiella, Jacqueshuberia and Tachigali subclade is supported by a long
branch. This short branch and gene tree conflict likely explain why the five genera
have not been resolved as a clade, but rather as two separate clades in previous
phylogenies. In addition, there is evidence to suggest that there may be cyto-
nuclear discordance. In recent phylogenomic analyses, although not all genera
have been sampled, plastid data strongly support the Jacqueshuberia, Arapatiella
and Tachigali subclade, with Diptychandra and Moldenhawera forming a lineage
subtending the mimosoid clade (Zhang et al. 2020), whereas nuclear sequence
data group the two lineages as a clade (Zhao et al. 2021; Ringelberg et al. 2022).

As defined here, tribe Sclerolobieae is restricted to the Neotropics, and
comprises ca. 113 species, most of which are in the genus Tachigali (80-90
species; Tribe Sclerolobieae, page 165). Several species of Tachigali are known
to form close co-evolutionary associations with ants (Chomicki et al. 2015).
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Morphologically, each of the five genera is highly distinct in leaf morphology
(pinnate or bipinnate leaves), floral symmetry (radial or bilateral), pollination syn-
drome (bees or birds), pollen presentation (monads or tetrads), fruit morphology,
seed morphology (winged or non-winged), and dispersal syndrome (autochory,
hydrochory, or anemochory). Thus, the tribe is not defined by obvious morpho-
logical synapomorphies, although there is a tendency for the occurrence of dis-
tinctively divided or foliaceous stipules (except for Diptychandra; Tribe Sclerolo-
bieae, page 165) and nodulation with a fixation thread type of nodule anatomy
in Tachigali, Moldenhawera and Jacqueshuberia, three of the nine non-mimosoid
Caesalpinioideae genera known to nodulate (Sprent 2000; Faria et al. 2022).

Tribe Dimorphandreae

The four genera of the Dimorphandreae, Dimorphandra, Mora Benth., Stachyo-
thyrsus Harms, and Burkea Benth., form a clade in most molecular phylogenet-
ic studies (Bruneau et al. 2008; Marazzi and Sanderson 2010; Manzanilla and
Bruneau 2012; Ringelberg et al. 2022), corresponding to the Dimorphandra group
A of Bruneau et al. (2008). This is a narrower definition than the morphologi-
cally-based informal Dimorphandra group sensu Polhill and Vidal (1981), Polhill
(1994) and Lewis (2005b), which also included Erythrophleum and Pachyelasma
Harms (now tribe Erythrophleeae), Sympetalandra and Chidlowia (now placed in
tribe Mimoseae), as well as Arcoa and Tetrapterocarpon (now in tribe Ceratonie-
ae), a group subsequently shown to be non-monophyletic (Bruneau et al. 2001,
2008; Manzanilla and Bruneau 2012; Zhang et al. 2020). The Dimorphandra
group sensu Polhill and Vidal (1981) comprised a diverse assemblage of gen-
era, many of which share certain characteristics with tribe Mimoseae (e.g., bipin-
nate leaves, numerous, small, regular flowers in spiciform racemes, and introrse
sagittate anthers; Elias 1981a; Polhill and Vidal 1981; Luckow et al. 2000) and
was considered a “transitional link” between the then caesalpinioids and mimo-
soids (Polhill and Vidal 1981; Luckow et al. 2000, 2003). As newly circumscribed,
tribe Dimorphandreae is morphologically more coherent, including four genera,
all with spicate inflorescences and pentamerous, diplostemonous flowers.

The four genera of the Dimorphandreae contain 35 species. However, 26
are in Dimorphandra s.l., which is paraphyletic (e.g., LPWG 2017; Ringelberg
et al. 2022; see Tribe Dimorphandreae, page 177), suggesting that generic
re-delimitation will be necessary. The clade has an amphi-Atlantic distribution
(Neotropics and tropical Africa) spanning a variety of biomes. Nodulation is
reported in two species of Dimorphandra, whereas Mora and Burkea are con-
firmed as non-nodulators (Faria et al. 2022).

Itis also notable that while tribes Sclerolobieae, Schizolobieae and Dimorphan-
dreae are each supported as monophyletic in recent phylogenomic analyses, the
relationships among these three lineages are weakly supported and character-
ised by high gene tree conflict (Suppl. material 3; Ringelberg et al. 2022: Fig. 3).

Tribe Campsiandreae

Dinizia and Campsiandra, previously placed in Mimosoideae and the Peltopho-
rum group of Caesalpinieae respectively (Table 3), have only been recovered
as sister genera (Fig. 4) in one previous study (Zhang et al. 2020), although the
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two genera have generally been resolved in the same large clade that includ-
ed Mimosoideae and subtending lineages (Bruneau et al. 2008; Marazzi and
Sanderson 2010; Manzanilla and Bruneau 2012). Morphologically, Dinizia was
previously considered to be a member of subfamily Mimosoideae (Lewis and
Elias 1981; Pohill 1994; Luckow 2005), but molecular phylogenetic studies have
consistently placed the genus among the grade of non-mimosoid Caesalpini-
oideae genera subtending the mimosoid clade, albeit with varying sister group
relationships (Luckow et al. 2000, 2003; Wojciechowski et al. 2004; Manzanilla
and Bruneau 2012; Zhang et al. 2020; Ringelberg et al. 2022; Fig. 4). These two
genera exhibit disparate morphology, although they share perigynous flowers
with a tubular hypanthium and showy stamens exserted from the corolla. This
morphological distinctiveness is mirrored in the molecular analyses, where rel-
atively long branches subtend the two genera. Although we here place these
two morphologically disparate genera together in tribe Campsiandreae, Ringel-
berg et al. (2022) noted that long-branch attraction could play a role in grouping
Dinizia and Campsiandra together in a clade. A similar phylogenetic pattern is
observed in the plastid phylogenomic analyses of Zhang et al. (2020), in which
the two genera also form a clade subtended by a short branch.

Tribe Campsiandreae comprises 5to 22 species (the genus Campsiandra needs
to be revised because several species are of dubious taxonomic status), only two
of which are in Dinizia. The tribe is restricted to tropical rainforests in South Amer-
ica. Nodulation is reported in one species each of Dinizia and Campsiandra (Faria
et al. 2022), and is known to be absent in the other species of Dinizia.

Tribe Erythrophleeae

Erythrophleum and Pachyelasma have rarely been recovered as sister genera
before (Herendeen et al. 2003a). Nevertheless, most previous studies based
primarily on plastid sequence data placed these two genera as successive sis-
ters to the mimosoid clade (Bruneau et al. 2001, 2008; Luckow et al. 2003;
Bouchenak-Khelladi et al. 2010; Marazzi and Sanderson 2010; Manzanilla and
Bruneau 2012; Kyalangalilwa et al. 2013; Zhang et al. 2020), as found in the
plastid phylogeny of Ringelberg et al. (2022), indicating another case of pos-
sible cytonuclear discordance and potentially explaining why the two genera
have not previously been grouped. No clear morphological synapomorphy has
been identified for the clade, but Erythrophleum and Pachyelasma share a com-
bination of morphological traits only rarely found in non-Mimoseae Caesalpin-
ioideae (e.g., bipinnate leaves, small pedicellate perigynous flowers in dense
spicate racemes), and both genera have highly toxic alkaloids and saponins
(Tribe Erythrophleeae, page 193).

The Erythrophleeae, with 12 species in Erythrophleum and one species in
Pachyelasma, is restricted to the Old World tropics (Africa, Asia and Australia).
Erythrophleum is reported to nodulate.

Tribe Mimoseae

Recognising the mimosoid clade as the newly circumscribed tribe Mimoseae
results in by far the largest tribe in subfamily Caesalpinioideae in terms of num-
bers of species (ca. 3500) and genera (100). Previous tribal classifications of
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the mimosoid clade (i.e., former subfamily Mimosoideae) recognised five tribes:
Mimoseae, Acacieae Benth., Ingeae Benth., Parkieae (Wight & Arn.) Benth., and
Mimozygantheae Burkart (Elias 1981a). In formulating the new tribal classifica-
tion for subfamily Caesalpinioideae, the recognition of the mimosoid clade as
the reinstated and re-circumscribed tribe Mimoseae is proposed for two main
reasons. First, four of the five former tribes of Mimosoideae are now known to be
non-monophyletic and the fifth (the monospecific Mimozygantheae) to be nest-
ed within the former Mimoseae (Luckow et al. 2003, 2005; LPWG 2013, 2017,
Koenen et al. 2020a; Ringelberg et al. 2022). Second, the ladder-like phylogenetic
structure within the mimosoid clade means that any finer-scale tribal divisions
would inevitably result in an undesirable proliferation of many small Linnean
tribes, including a large number of monogeneric tribes (Koenen et al. 2020a).

There has been ongoing debate about which genera are included in the mimo-
soid clade (Luckow et al. 2000, 2003; Lewis et al. 2005; Manzanilla and Bruneau
2012). As circumscribed here, tribe Mimoseae matches the former subfamily
Mimosoideae (Bentham 1865; Hutchinson 1964; Polhill and Raven 1981; Lewis
et al. 2005), with three exceptions (Koenen et al. 2020a; Ringelberg et al. 2022;
Tribe Mimoseae, page 201). First, Sympetalandra, previously considered to be
a non-mimosoid caesalpinioid based on morphology (Polhill and Vidal 1981;
Polhill 1994; Lewis 2005b), is firmly nested within the Mimoseae as an isolated
early-diverging lineage (Fig. 5; Ringelberg et al. 2022). Similarly, Chidlowia, once
considered part of Caesalpinioideae (Lewis 2005b), is also nested within the
Mimoseae, as initially found by Manzanilla and Bruneau (2012) and supported
by LPWG (2017), Koenen et al. (2020a), and Ringelberg et al. (2022) (Fig. 5).
Finally, Dinizia was previously considered a genus of Mimosoideae (Polhill and
Vidal 1981; Polhill 1994; Luckow 2005), but is resolved in the non-mimosoid
Caesalpinioideae (now in tribe Campsiandreae, page 187).

Tribe Mimoseae is diagnosed by valvate petal aestivation (with exceptions in
Chidlowia and Sympetalandra), bipinnate leaves (except Inga and a few scattered
species in other genera), flowers that are relatively small with reduced perianth
and showy androecium, mostly clustered in compact inflorescences that are com-
monly capitate or spicate (Tribe Mimoseae, page 201), and the presence of sym-
biosome-type (as opposed to fixation-thread-type) root nodules (Faria et al. 2022).

Tribe Mimoseae, as circumscribed here, is robustly supported as monophy-
letic and is subtended by a relatively long branch (Fig. 4). Within Mimoseae
the phylogeny takes the form of an extensive unbalanced ladder-like topology
(Fig. 5), which is not readily amenable to division into a manageable number
of rank-based Linnean taxa. However, given the large size of the tribe, some
form of classificatory structure is needed, and here we present a clade-based
classification system for the tribe with two nested higher-level named clades
- a core mimosoid clade and the ingoid clade — alongside a set of 17 named
lower-level clades following Koenen et al. (2020a) and Ringelberg et al. (2022)
(Fig. 5). Fourteen of the 100 genera of Mimoseae remain unplaced in any of
these lower-level clades, eight of which are resolved in two grades, and six of
which are phylogenetically isolated monogeneric lineages (Fig. 5).

The core mimosoid clade as delimited by Koenen et al. (2020a) is well sup-
ported, subtended by a notably long branch, and includes all Mimoseae except
the Adenanthera and Entada clades, the two monogeneric lineages Sympeta-
landra and Chidlowia, and the Newtonia grade (Fig. 5). The core mimosoid
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Figure 5. Phylogeny of tribe Mimoseae showing the clade-based classification of the tribe with two named higher-level and
17 named lower-level clades. The names and phylogenetic placements of all 100 Mimoseae genera are shown, and known
generic non-monophyly is indicated with terminal names of non-monophyletic genera in bold. The most likely placement of
the unsampled genus Microlobius is indicated with a dashed line; see Stryphnodendron clade treatment (page 319) for de-
tails. Branch lengths are expressed in coalescent units, and terminal branch lengths have been assigned an arbitrary uniform
length for visual clarity. Monophyletic genera are represented by single branches; see Suppl. material 2 for a phylogeny with all
accessions. See Suppl. material 3 for gene tree support across the phylogeny. The phylogeny is a pruned version of the back-
bone phylogeny of Ringelberg et al. (2023) where full details of the data and phylogenomic analysis methods are presented.
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clade includes all Mimoseae with armature, with the exceptions of a single spi-
nescent species of Entada and of two species of Pseudoprosopis Harms, which
are armed with modified woody tendrils, and which occur outside the clade
(Koenen et al. 2020a).

The ingoid clade, delimited by Koenen et al. (2020a), is also strongly support-
ed, includes ca. 2000 species, i.e., almost two-thirds of Mimoseae species, and
comprises genera of the Senegalia grade and nine named clades (Calliandra,
Zapoteca, Cojoba, Pithecellobium, Archidendron, Samanea, Jupunba, Albizia,
and Inga clades) (Fig. 5). The ingoid clade groups all genera of Mimoseae with
polystemonous flowers except Vachellia. A synandrous androecium is exclusive-
ly found in this clade and characterises most, but not all of its genera (Koenen
et al. 2020a). Based on the limited sample of mimosoid chloroplast genome se-
quences currently available, an expanded Inverted Repeat region of the chloro-
plast genome is also restricted to this clade (Dugas et al. 2015; Wang et al. 2017).

Taxonomy

Based on the phylogeny of subfamily Caesalpinioideae presented here, we recog-
nise eleven tribes (Fig. 4) and 17 formally named clades within tribe Mimoseae
(Fig. 5). The new classification proposed here recognises clades that are strongly
supported in the phylogenomic analyses of Koenen et al. (2020a) and Ringelberg
et al. (2022), many of which were already known from earlier phylogenetic studies.
This classification is proposed and endorsed by the legume systematics com-
munity as reflected in the use of the Legume Phylogeny Working Group (LPWG)
as the authority of the new tribes. Although an uncommon practice in botanical
nomenclature, ascribing the new tribe names to the collective known as the “Le-
gume Phylogeny Working Group” is accepted under the botanical code as stipulat-
ed in Chapter VI, Section 1 (Author Citations) and follows the approach previously
used for the LPWG (2017) subfamily classification. The Legume Phylogeny Work-
ing Group authorship gives due credit to the legume systematics community and
reflects the important collaborative contributions from multiple research groups
over the decades that have laid the foundations for this classification.

We provide a key to genera, as well as taxonomic descriptions and notes for
tribes, named clades, and all 163 genera, and illustrate the diversity of growth
forms, foliage, flowers and fruits for nearly all genera. We also provide a dis-
tribution map of the native range for each genus, based on quality-controlled
herbarium specimen localities and floristic surveys. The occurrence data for
Mimoseae are from Ringelberg et al. (2023), whereas the remainder were new-
ly assembled here. See Suppl. material 1 for sources of occurrence data and
detailed data cleaning protocols. All occurrence data have been made available
on Zenodo (https://zenodo.org/doi/10.5281/zenodo.8407862), unless stated
otherwise. A tree file of the Caesalpinioideae phylogeny presented here is avail-
able from Ringelberg et al. (2022, 2023).
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Subfamily Caesalpinioideae DC., Prodr. [A. P. de Candolle] 2: 473. 1825.

Caesalpiniaceae R. Br., in M. Flinders, Voy. Terra Austral. 2: 551. 1814. Type:
Caesalpinia L.

Type. Caesalpinia L.

Description. Trees, shrubs, lianas, suffruticose or functionally herbaceous, oc-
casionally aquatic, either unarmed or commonly armed with prickles, spines, or
thorns; specialised extrafloral nectaries often present on the petiole and/or on the
primary and secondary leaf rachides, usually between pinnae or leaflet pairs, more
rarely stipular or bracteal. Stipules in lateral position and free or absent, usually
entire, less frequently divided or spinescent. Leaves usually pulvinate, bipinnate,
otherwise pinnate (sometimes both types on the same plant) and then mostly
paripinnate, rarely imparipinnate, less often bifoliolate, modified into phyllodes or
lacking, arrangement of the pinnae and leaflets mostly opposite, rarely alternate;
stipels rare and not to be confused with the more commonly present paraphyllidia.
Inflorescences globose or ellipsoid capitula, spicate, paniculate, racemose or in
fascicles; bracteoles commonly small or absent. Flowers usually bisexual, rarely
unisexual (species dioecious or monoecious), or bisexual flowers combined with
unisexual and/or sterile flowers in heteromorphic inflorescences (Mimoseae), ra-
dially, less frequently bilaterally symmetrical, or asymmetrical; hypanthium lacking
or cupular, rarely tubular; sepals (3) 5 (6-8), free or fused; petals (3) 5 (6—8), free
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or fused, the sepals or petals or both sometimes lacking, aestivation valvate (Mi-
moseae) or imbricate and then the adaxial petal innermost; stamens commonly
diplostemonous or haplostemonous, sometimes reduced to 3 or 4 (in some Mi-
mosa species), frequently polystemonous (to 100+ in some Mimoseae), free or
fused, sometimes heteromorphic, some or all sometimes modified or stamino-
dial, anthers basifixed or dorsifixed, often with a stipitate or sessile apical gland,
dehiscing via longitudinal slits or apical or basal poricidal slits or pores; pollen in
tricolporate monads, or commonly in tetrads, bitetrads or polyads (most Mimo-
seae); gynoecium uni- or rarely polycarpellate, 1-many-ovulate. Fruit typically dry
and dehiscent, either a legume (dehiscent along both sutures) or a follicle (dehis-
cent along the adaxial suture only), or dry and segmented into one-seeded articles,
either without a persistent margin (a lomentum) or with a persistent margins form-
ing a replum like a frame (a craspedium), sometimes indehiscent and somewhat
fleshy (an indehiscent legume), or dry and winged (a samara), when dehiscent
with papery, leathery, or woody valves, dehiscence passive (inert valves), elastic,
or explosive (the valves becoming curved, spirally coiled, or arched backwards),
less frequently with entire valves, but with the endocarp segmented into one-seed-
ed articles (a cryptolomentum). Seeds usually with an open (U-shaped) or closed
(O-shaped) pleurogram on both faces or lacking a pleurogram, sometimes with
a fleshy aril or sarcotesta, sometimes winged, in cross section terete (with a 1:1
ratio), compressed (with more or less 2:1 ratio) or flattened (with > 4:1 ratio; Gunn
1991); hilum usually apical, lens usually inconspicuous; embryo straight.

Chromosome number. 2n mostly 24, 26, 28, but also reported 2n = 14, 16, 20,
22,36, 52,54,56,72,78,104, 112.

Included taxa. Caesalpinioideae in its emended circumscription contains
eleven tribes, 163 genera and ca. 4680 species. Tribes: Caesalpinieae Rchb. (27
genera / ca. 223 species), Campsiandreae LPWG (2 / 5-22), Cassieae Bronn
(7 / 695), Ceratonieae Rchb. (4 / 6), Dimorphandreae Benth. (4 / 35), Erythro-
phleeae LPWG (2 / 13), Gleditsieae Nakai (3 / 20), Mimoseae Bronn (100 / ca.
3510), Pterogyneae LPWG (1 / 1), Schizolobieae Nakai (8 / 42—-43), Sclerolobie-
ae Benth. & Hook. f. (5 / ca. 113) (Fig. 4).

Clade-based definition. The most inclusive crown clade containing Arcoa go-
navensis Urb. and Mimosa pudica L., but not Bobgunnia fistuloides (Harms) J.H.
Kirkbr. & Wiersema, Duparquetia orchidacea Baill., or Poeppigia procera C. Presl.

Distribution and ecology. Pantropical, common in both wet and dry regions,
with a handful of species extending to the temperate zone, less frequently
frost-tolerant (Gleditsia J. Clayton, Gymnocladus Lam. and some species of
Acacia Mill., Desmanthus Willd. and Senna Mill.). Caesalpinioideae species are
infrequent above 2500 m in the tropics and are largely absent from mid- and
high-elevation tropical montane forests. Generic diversity is highest in the Neo-
tropics, and there are important centres of high species diversity in Mexico
and Central America, central-east South America, Africa, Madagascar, parts of
South East Asia and Australia (Fig. 3, Table 1).

Notes. This clade was referred to as the Mimosoideae-Caesalpinieae-Cas-
sieae (MCC clade) (Doyle 2011, 2012) or the Gleditsia-Chamaecrista-Mimo-
soideae (GCM clade) (Marazzi et al. 2012). In LPWG (2017), Caesalpinioideae
was chosen over Mimosoideae as the preferred name for the MCC clade, leav-
ing open the option for naming the morphologically distinct mimosoid clade at
the tribal level, as is done here (Fig. 5; see Mimoseae, page 201).
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In the following treatments, the type species of different taxa are presented.
Their homotypic (nomenclatural) synonyms are indicated by the identity sym-
bol (=) and heterotypic (taxonomic) synonyms by the equality symbol (=), as
specified in the International Code of Nomenclature for algae, fungi, and plants
(Turland et al. 2018).

Key to genera of subfamily Caesalpinioideae

Some sections of the key, for particular groups, were developed and modified
from previous publications [e.g., Brenan (1955), Lewis and Elias (1981), Polhill
and Vidal (1981), Nielsen (1992), Barneby and Grimes (1996), Queiroz (2009),
Gagnon et al. (2016), Brown et al. (2022), Hughes et al. (2022b), Lima et al.
(2022), Soares et al. (2022), Souza et al. (2022b), Tamayo-Cen et al. (2022)]. The
distribution data used in some couplets refers to the native geographic range
of the genus in question. Genera that key out in more than one place in the key
are indicated by an asterisk (*). See Glossary, Schemes 1-7, for definitions and
illustrations of selected morphological terms pertinent to Caesalpinioideae.

1 Plants aphyllous or leaves reduced to phyllodes of petiolar or leaf rachis

origin, lacking 1€aflets ..........ccciiiieiiiee e 2
—  Plants with developed [€aves...........c..couveiiiiiiiiiieeeeceee e 7
2  Petals imbricate in bud, the uppermost petal in the inner position; some or
all anthers dehiscing by pores; flowers solitary or in racemes................... 3
—  Petals valvate in bud; all anthers dehiscing through longitudinal slits; flow-
ers densely clustered in capitate or spicate inflorescences ...................... 4

3 Erectherbs or subshrubs; stipules cordiform clasping the stem internodes;
flowers isolated in stipule axils; pedicel with a pair of alternate bracteoles;
fruits elastically dehiscent, the valves twisting upon dehiscence ...............
................................................................................................. *Chamaecrista

—  Shrubs with hard woody branches; stipules small, not covering the stems;
flowers in short corymbiform racemes; pedicels lacking bracteoles; fruits in-
dehiscent or passively dehiscent, the valves not becoming twisted.....*Senna

4 Flowers polystemonous; seeds arilate ..........c.ccccoeevivieeieciecciienenn. *Acacia

—  Flowers diplostemonous; seeds not arilate..............ccooooeeiiiiiiicie, 5

5  Aphyllous trees or shrubs due to precocious leaf falling, profusely armed
with spine-tipped, rigid, straight, cylindrical thorns; fruits indehiscent, com-
pressed-turgid, pulp mealy or SponNgy........cccccoevveveieviiniieeieenn *Neltuma

—  Aphyllous or phyllodial subshrubs or shrubs, either unarmed or armed
with stipular spines or prickles; fruit a craspedium, a lomentum or dehis-
cent along the ventral SUtUrE...........ccoooviiiiiiiiee e 6

6  Subshrubs or shrubs, unarmed or armed with scattered cauline and phyl-
lodial recurved prickles; stems not striate; leaves modified into phyllodes,
NOt CAAUCOUS ......eviiiiiiiiii ettt *Mimosa

—  Small shrubs armed with stipular spines, the shoots also often spines-
cent, tapered to a hard point; stems green, photosynthetic, striate with
longitudinal, golden corky ridges; leaves not modified in phyllodia, early

(o= T [0 To 01U 1= *Prosopidastrum
7  All or some leaves bipinnate...........ccooveiuieiiieiiiiiiceeeeeeeeee e 8
- Leaves once pinnate or bifoliolate ............c.ccoooveieiiienennne 179 (page 51)
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10

11

12

13

14

15

16

17

Petals valvate in bud; seeds often with a U-shaped or O-shaped pleuro-

(o] 2= 1 1 1 U O O OO TSRS O TP PP R UPRRRPPPRPP 9
Petals imbricate in bud, the uppermost petal in the inner position; seeds
lacking @ pleurogram...........cc.ooueeveeeoeeeeeeeeeeeeee e 126 (page 46)
Flowers haplostemonous or diplostemonous, i.e., fertile stamens the
same or exactly twice the number of petals ..........c..cccoevieiiiiiiicccc, 10
Flowers polystemonous, rarely less than twice but always with more than
the number of petals........cccooiiiieiiieeee e, 64 (page 40)
Flowers in globose or ellipsoid capitula ...........cccccoooieiiiiiiiicee 11
Flowers in elongated spikes or spiciform racemes ............cccccceveeueennn.. 29
Capitula with clearly marked floral differentiation, the basal flowers often
but not always with elongated showy staminodes..........c..ccccceevieienn. 12

Capitula without marked floral differentiation (flowers mostly hermaphro-
dite or staminate) and the basal flowers always without elongated showy
STAMINOAES ... 15
Trees; calyx with imbricate lobes; capitula either with sterile staminodial
flowers at base, fertile flowers at apex and modified staminate, nectar-se-
creting flowers between, or capitula with fertile flowers at base and modi-
fied nectar-secreting flowers at @peX.......c.cccveeieeieiicciceeeee, *Parkia
Subshrubs, small shrubs, sometimes aquatic herbs; calyx with valvate se-
pals, capitula with sterile staminoidal flowers at base and fertile hermaph-
rodite fIOWErS @t @PEX.......c.ooiiiuiiiiiii e 13
Fruits stipitate, oblong, seeds transversely oriented; stipules ovate to lan-
ceolate and striately veined............cccoooveoviiiiciieiceee Neptunia
Fruits subsessile, linear, seeds obliquely or longitudinally oriented; stip-
ules subulate or setiform with an auriculate base.............cc.ccoccveveeinan. 14
Fruits sub-cylindrical, tardily dehiscent along both sutures from the apex,
valves lignified; anther glands present; these stipitate, terminal, or clavi-
form (orbicular on a filiform stalk); pollen aggregated into tetrahedral tet-
(=T [OOSR PP *Mezcala
Fruits dorsi-ventrally flattened, passively dehiscent, valves chartaceous or co-
riaceous; anther glands absent; pollen dispersed in monads.......Desmanthus
Fruits breaking up into 1-seeded articles, leaving persistent margins or not, or
the valves falling entire but leaving a frame made by persistent margins.... 16
Fruits indehiscent or dehiscent through one or both margins, not articulat-

Fruit a craspedium, i.e., with persistent margins (like a frame) after articles
dispersed or the entire valves have fallen; unarmed or branches armed
with prickles (fruit rarely a lomentum, i.e. lacking persistent margins, but
then the plant is always armed with prickles) ...........ccccocvevivenennnn Mimosa
Fruits lomentaceous, the articles falling but the fruit lacking persistent
margins; plants armed with stipular spines, sometimes additionally with
branches modified into thorns, but lacking prickles ............c..ccccoveeenn. 17
Fruits stipitate with margins undulate, not thickened; seeds compressed,
discoid; stipular spines * straight; stems slightly ribbed or not and not
ending in a sharp point; Paraguay and southern Bolivia...... Piptadeniopsis
Fruits subsessile with straight and thickened margins; seeds * bulky; stipular
spines * curved; shoots spinescent, ribbed and green, ending in a sharp point;
Mexico (Baja California) and Patagonian Argentina.............. *Prosopidastrum
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18

19

20

21

22

23

24

25

26

27

Plants armed with stipular spines; fruits indehiscent............................... 19
Plants unarmed; fruits either dehiscent or indehiscent............................ 21
Fruits woody, more or less tightly spirally coiled, irregularly and openly

coiled or at least somewhat curved, always > 2-seeded; arid and semi-arid
areas of North America (southern USA and northern Mexico) and South

America (Peru to Bolivia, Argentina and Chile) ................... *Strombocarpa
Fruits with papery valves, falcate ovate, not coiled or spiralled, 1 (2)-seed-
B0 ettt b e be e e eeta e beenbeenreeneas 20

Calyx lobes imbricate in bud; stems not ribbed; leaves and almost ses-
sile capitate inflorescences attached to brachyblasts arising between the
straight spines; fruits narrowly winged along the upper suture; Argentina,
Bolivia and Paraguay...........cccccoevieeiiiciiciicceeeee e Mimozyganthus
Calyx lobes valvate in bud; stems ribbed and green; capitula pedunculate,
axillary; brachyblasts absent; spines curved; fruits with a broad arched
wing along the lower suture; Namaqualand in South Africa and Namibia..
......................................................................................................... Xerocladia
Leaves with exactly 1 pair of pinnae and 3 leaflets per pinna; capitula pe-
dunculate and solitary or fasciculate on axillary brachyblasts; fruits obo-
vate, 1-seeded, small (to 3.2 cm long), dehiscent through both margins;
seeds compressed, cordiform; Kaho'olawe island (Hawaii)........... Kanaloa
Leaves with more than one pair of pinnae or > 3 leaflets or both; brachy-
blasts present or absent; fruits larger (over 5 cm long) and mostly linear to

oblong, dehiscent or indehiscent; seeds not cordiform........................... 22
Plants from Africa, Asia and Malesia..........ccccoooooviiiioiiiceeeeeee e 23
Plants from AMEIICA .....oooueeeeeeeee e 25

Fruit valves coriaceous, narrowly winged along the margins, splitting at
edges but not separating over seed-chambers; floral bracts peltate, per-
sistent; Malesia and Papuasia..........cccoceeeieeieeieceecceeeeee Schleinitzia
Fruit valves ligneous or stiffly coriaceous, elastically dehiscent from the
apex through both sutures; floral bracts caducous; Africa (including Mad-
AUASCAI) c.vvievitieieteetet ettt ettt ettt ettt ettt ettt et et te et et te et et ae et et enaeanas 24
Leaves emerging from lateral brachyblasts; stipules joined at base and to
the base of petiole, persistent; Madagascar .................... Alantsilodendron
Leaves on branches lacking brachyblasts; stipules free and caducous;
mostly continental Africa (2 species in northern Madagascar)........... Xylia
Fruits held erect above foliage and elastically dehiscent from the apex
along both sutures; brachyblasts present sheathed in persistent stipules;

dry vegetation of central MeXiCO.........ccocveiriiieieiieceeeeee e 26
Fruits not erect, indehiscent or passively dehiscent along one or both mar-
gins; widely distributed from southern USA to South America................. 27

Shrubs to 1 m tall, profusely branched from the base; leaves and inflo-
rescences emerging from lateral brachyblasts; stamens 5; fruits oblan-
ceolate, plano-compressed, with thickened margins..................ccc......
........................................................................................... Calliandropsis
Multi-stemmed treelet or large shrub to 3.5 m; inflorescences arising from
leaf axils; stamens 10; fruits linear, terete or sub-terete, the margins not
noticeably thickened .............coooiiiiiii e *Mezcala
Fruit woody, dehiscent through one margin (a follicle), with the margins
constricted between the seeds; seeds flat and orbicular with a narrowly
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28

29

30

31

32

33

34

winged margin; widespread deciduous trees in South America (natu-
ralised in the West INdi€s)........ccooevvieeirieieeeeeee, Anadenanthera
Fruit with straight margins and chartaceous, coriaceous or woody valves,
dehiscent through one or both margins, if woody and dehiscent from one
margin then with bulky seeds; seeds flat or bulky but never orbicular with
AWINGEA MATGIN ..cviiiiciiceee ettt eveere e ens 28
Calyx with imbricate lobes in bud; anthers with an apical gland and gla-
brous; fruit indehiscent or passively dehiscent with woody valves; seeds
compressed or not; evergreen trees from Amazonia ....................... *Parkia
Calyx with valvate lobes in bud; anthers eglandular, sometimes the connec-
tive with a small rounded or hooded apiculum, usually pilose, occasionally
glabrous; fruit with chartaceous or coriaceous valves, inertly dehiscent
along one or usually both sutures; seeds flat-compressed; deciduous
shrubs or small trees from North and Central America, one species in dry
vegetation of northern and north-western South America (L. leucocephala

a pantropical WeEed)..........ccooveviiviiiieiiceeeeeeeeee e Leucaena
Fruits breaking into 1-seeded articles resulting from fragmentation of the
entire fruit wall or from just the endocarp ..........ccccoovieviiiieciccicec, 30
Fruits not breaking into 1-seeded articles ...........ccccoooeeieieiccicceeee 35

Flowers with the pedicels articulated near the middle, persisting after the
flowers fall; leaflets alternate; fruits dehiscing through both margins in
two entire valves but the endocarp splitting into 1-seeded papery enve-
lopes; UNarmMed tre€sS........cveiiiiiiiieeeeee e Plathymenia
Flowers sessile or the pedicel not articulated; leaflets mostly opposite; fruits
with the margins framing 1-seeded articles or the entire valves which break
away from the persistent margin (craspedium); trees, shrubs, geoxylic sub-

shrubs or lianas, unarmed or armed with prickles or stipular spines ......... 31
Leaves lacking extrafloral nectaries on petiole and leaf rachis ............... 32
Leaves with extrafloral nectaries on petiole and/or leaf rachis or on shoot
immediately beneath the base of stipules...........ccccoveiniiiiiee, 33

Anther glands absent; plants unarmed or armed with infranodal or inter-
nodal prickles; flowers in capitula or spikes; epicarp remaining attached to
endocarp on mature fruitS ........ccoceevvieciieiicecccceecee e *Mimosa
Anther glands usually present; plants unarmed, rarely (Entada spinescens)
with stipular spines; flowers in spikes; epicarp separating from the endo-
carp oN Mature frUitS........cooeeviiiiiiiceceee e *Entada
Plants unarmed; epicarp separating from the endocarp on mature fruits;
extrafloral nectaries mostly on the shoot immediately beneath the base of
stipules, if present on petiole or leaf rachis then plant from Madagascar..
............................................................................................................. *Entada
Plants unarmed or armed with prickles; epicarp remaining attached to
endocarp on mature fruits; extrafloral nectaries on the petiole and/or
leaf rachis; plants from tropical America and continental sub-Saharan
ATTICA e 34
Habit variable; anther glands absent; flowers haplostemonous (in Mimosa
myriadenia) or diplostemonous, pentamerous, or tetramerous, in capitula
or spikes; tropical AMEriCa .........cccoviiiiieieeee e *Mimosa
Lianas, rarely (in African Adenopodia rotundifolia) shrubs or treelets; an-
ther glands present; flowers diplostemonous, pentamerous, in spikes;
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36

37

38

39

40

41

42

43

44

45

distributed in Mexico and Central America and disjunctly across sub-Sa-

haran AfriCa ..o *Adenopodia
Plants from the AMEriCas .........coiiiiiiieieieeee e 36
Plants from Africa, Asia, Malesia and Australia.........c.ccccoeeveveevvieieeieen. 48
Plants armed with stipular spines, solitary or paired thorns, spinescent
ShOOtS OF PHICKIES ... 37
Plants UNarmMed ..........c.ooioieiiiiiiceceeeeeee ettt 40
Fruits dehiscing through both margins, with papery valves ..................... 38
Fruits indehiscent, woody or pulpy, rarely with a thin mesocarp, the endo-
carp fragmented into 1-seeded chambers ............ccccooeiiiicicciccee. 39
Branches armed with internodal or infranodal prickles; flowers with a
mostly campanulate corolla...........ccooveieiiicici Piptadenia
Branches armed with paired recurved stipular spines; flowers with a slen-
der tubular corolla with very short teeth........................... Lachesiodendron
Plants armed with stipular spines..........c.cccccevveeieiiiniennane. *Strombocarpa
Plants armed with axillary, uninodal, solitary or paired thorns or spines-
CENTESNOOTS ...t *Neltuma

Flowers with 5 fertile stamens and 5-15 linear staminodes; fruits sick-
le-shaped and explosively dehiscing along both sutures, the robust woody
valves twisting and becoming arched backwards ................. *Pentaclethra
Flowers with 10 fertile stamens, staminodes absent; fruits never sick-
le-shaped, indehiscent or dehiscent through one or both margins, if dehis-

cent then passively so and the valves papery .........cccccocooiiiieiencieeenne. 41
Branches and leaves lacking ferruginous granular trichomes................. 42
Young branches and leaves usually covered with ferruginous granular tri-
CROMIES .ottt et sreesteeeeee s 45

Fruits compressed turgid, indehiscent, with the mesocarp thick and pulpy
or spongy and the endocarp segmented in one seeded chambers.............

.......................................................................................................... *Neltuma
Fruits compressed, dehiscent through one or both margins, with a thin
mesocarp and an indistinct endocarp ..........ccooeeeiiieiceieee 43
Fruit a legume, dehiscing along both margins; flowers mostly with reddish
petals and StameNns.........c.cocvevieiiiiiceeeee e Parapiptadenia
Fruit a follicle, dehiscing along one margin only; flowers with greenish pet-
als and whitish StameNns ..........ccoociiiiiiiie e 44

Extrafloral nectary between or just below the first pair of pinnae; spikes
mostly solitary in axils of coevally developing leaves; fruits moniliform,
with deeply constricted margins and thick coriaceous and pubescent
VAIVES .ottt eneas Pityrocarpa
Extrafloral nectary between the base and the middle of the petiole; spikes
mostly clustered in terminal efoliate pseudoracemes or below the coeval
leaves; fruits with a linear or oblong body, straight or shallowly sinuous
margins and thin to thick woody and glabrous valves........... Marlimorimia
Branches and leaves with strong garlic smell; ferruginous granular tri-
chomes falling early; leaves with 1-3 pairs of pinnae, each pinna compris-
ing a single pair of leaflets, petiolar nectary absent; fruit 4-7 x 1-1.5 cm;
SEEAS WHItE...eiiieiiiiiciieteeeee e Microlobius
Branches and leaves without evident garlic smell; ferruginous granular tri-
chomes always present in brach tips; leaves always with more than one
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47

48

49

50

51

52

53

54

pair of pinnae, each pinna comprising 3 or more pairs of leaflets, petiolar
nectary present; fruit 8-14 x 2—3.5 cm; seeds black, brown or ochre..... 46
Leaves with 2-4 (6) pairs of pinnae; leaflets 2.5-16 x 1.5-8 cm; spikes
clustered in panicles (except in G. coriacea and G. fissurata)....... Gwilymia
Leaves with (3) 5-32 pairs of pinnae; leaflets 0.6—1.2 x 0.3-0.6 cm; spikes
grouped in terminal pseudoracemes or in fascicles below the leaves....47
Branches not striate; petiolar nectary 0.5-2 mm long; leaflets alternate,
abaxial surface with a tuft of trichomes at the base of the midrib; petals
fused at least for % of their length; fruit coriaceous or woody and indehis-
cent or splitting along a single margin (follicle)............... Stryphnodendron
Branches strongly striate; petiolar nectary ca. 10 mm long; leaflets oppo-
site, without a tuft of trichomes on the abaxial surface; petals fused only
for /3 of their length; fruit chartaceous, dehiscent along both margins (le-
GUIMIE) ottt ettt ettt s et bbb esese e enesenenas Naiadendron

Flowers all fertile (hermaphrodite or staminate), or if sterile, then lacking
ShOWY STAMINOAES .....oeceviciiiciieceee e 50
Short shoots terminated by spines or composed of many persistent fused
stipules; fruits with sutural ribs not greatly enlarged, either elastically de-
hiscent from the apex and coiling after dehiscence with the pericarp cori-
aceous, or indehiscent and with the pericarp woody............ Dichrostachys
Short shoots without terminal spines or fused stipules; fruits with sutural
ribs greatly thickened or modified into flattened wings, either elastically
dehiscent from the apex and recurved but not coiled after dehiscence,
with the pericarp woody, or indehiscent or tardily inertly dehiscent and

with the pericarp coriaceous to chartaceous............cccccceevenn.. Gagnebina
Leaflets clearly alternate............ccooeevieieieiiiieeceeeeeee e 51
Leaflets opposite or SUDOPPOSITE. .......ooveuieuiiiiieiieieeeieee e 55

Fruit linear, curved or spirally twisted, dehiscing into 2 coriaceous or sub-
coriaceous valves; seeds bulky with a hard bright red or red and black
testa, unwinged; India to tropical South East Asia, Malesia, Australia and
Madagascar (1 species widely cultivated) ............ccccceevevnenes Adenanthera
Fruit oblong to linear, indehiscent or dehiscent through both margins but
then not spirally twisted, valves woody; seeds plano-compressed, winged
or not, if bulky, then not red nor red and black; continental Africa........... 52
Fruit indehiscent, with a longitudinal crest or wing along the valves; flow-
ers in spiciform racemes; seeds UNWINGed ............ccceirerierieineieeeeee, 53
Fruit dehiscent through both margins, lacking longitudinal wings; flowers
in spikes; seeds WINGEA ..........ccoooiiiiieiieee e 54
Anther-glands absent; fruit bluntly tetragonal or sub-cylindrical in cross
section; pedicels and calyces glabrous; bracts not apparent .....................
............................................................................................ Amblygonocarpus
Anther-glands present, caducous; fruit with a thick longitudinal wing-like
projection along each valve, thus cruciform in cross section; pedicels and
calyces hairy; flowers subtended by persistent triangular bracts................
....................................................................................................... Tetrapleura
Leaves lacking extrafloral nectaries; fruits oblong, 10-20 cm wide, de-
hiscent along both margins, with detaching endocarp; free-standing
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65

intrastaminal disk massive, clearly visible in open flower; petals lacking
stellate trichomes; stamen filaments pubescent to near the middle ..........
........................................................................................................ Fillaeopsis
Leaves with small sunken extrafloral nectaries on petiole and/or leaf-ra-
chis; fruits linear-oblong, under 5 cm wide, dehiscing along only the ventral
margin, the endocarp not detaching; intrastaminal disk present but not
massive; petals stellate-pubescent; stamen filaments glabrous.................

..................................................................................................... Cylicodiscus
Flowers with 5 fertile stamens and 5-15 staminodes........... *Pentaclethra
Flowers with all 10 stamens fertile, lacking staminodes.......................... 56
Leaves lacking extrafloral nectaries...........ccooooeireneiieiseciecee e, 57
Leaves with extrafloral nectary on petiole and/or leaf-rachis.................. 59

Flowers greenish; anther-glands absent; fruit laterally compressed, papyr-
aceous, indehiscent, oblong, wind dispersed, twisted in its proximal end ..

....................................................................................................... Aubrevillea
Flowers red or bright yellow; anther-glands present; fruit dehiscent through
one or both sutures with a woody or coriaceous pericarp ...........ccc......... 58

Flowers bright yellow; fruit woody, dehiscing elastically from apex down-
wards into two recurving valves; seeds unwinged; lianas with tendrilled

leaves or small trees ........ccooveeieii i Pseudoprosopis
Flowers red; fruit coriaceous, dehiscing along one margin only; seeds
winged; big trees from rainforest canopy..........ccccoceveuee. Piptadeniastrum
Plants armed with internodal prickles .............cociiiiiiiiiiieee 60
Plants UNarmMed ..........cooiiiiiiieeee e 61

Fruit indehiscent, cylindrical or subterete, with a pulpy or fibrous meso-
carp; largest leaflets < 1.5 x 1 cm; shoots with scattered prickles..............
........................................................................................................... Prosopis
Fruit dehiscent, plano-compressed, coriaceous, lacking a thick mesocarp;
largest leaflets > 3 x 3 cm; shoots largely unarmed, occasionally with scat-
tered prickles, mature stems with spine-tipped woody protuberances.......

................................................................................................. Indopiptadenia
Fruits indehiscent with a thick spongy mesocarp; endocarp fragmented
into 1-seeded chambers ..........c.ccoovieiiiicciccceeee Anonychium
Fruits dehiscing down one or both margins, woody, with a thin mesocarp;
endocarp not fragmeNnted ...........ccoiiirieieiiieee e 62
Seeds unwinged; fruit clavate to dolabriform, explosively dehiscent
through both margins...........ccooiiiiiee, Calpocalyx
Seeds winged; fruit dehiscing through one or both margins but passively
Lo SO 63
Fruits opening through one margin only; flowers lacking an intrastaminal
ISK e Newtonia
Fruits opening through both margins; flowers with a distinct intrastaminal
ISK et Lemurodendron
Stamens free or joined only at the very base ...........ccooveeieiiieicic, 65
Stamens united into a staminal tube ..........cccccooiiiiiiii 73

Plants armed with stipular spines or prickles on stem and often also on
the leaf petiole and rachis (spines or prickles may be absent or rare on
individual SPECIMENS) ......ooveieiieieeeeeeee e 66
Plants UNarmMed ..........cooieieiiiiicece ettt 68
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68

69

70

71

72

73

74

75

76

77

Plants armed with infranodal and/or internodal prickles; habit sometimes
lianescent; peduncles lacking an obvious involucel (sometimes a small,
caducous bract present).........ccceeveveeevereieieieeeeeee e Senegalia
Plants lacking prickles, armed with stipular spines, these sometimes
swollen and hollow, and always restricted to the nodal regions; habit nev-
er lianescent; peduncles usually with an involucel, rarely lacking (in the

MONOSPECIfIC FAIANEIDIA) ........cooveeeeieeeieeeieeeeeeeeeeeee e 67
Peduncles lacking an involucel; stamens united into a tube for ca. 1T mm,
anthers eglandular ...........c.cocoooiiiiiiiciie e Faidherbia

Peduncles with involucel (usually medial or basal, rarely at base of inflo-
rescence); stamens free to the base or occasionally shortly fused; anther
glands often PreSeNt .........c.occveeviiivieiiiicieeece e Vachellia
Funicle expanded into an aril at the point of attachment to the seed; plants
native to Australia (but a few species cultivated, and sometimes invasive
EISEWNEIE) ... *Acacia
Seeds exarillate; plants from the Americas...........cccoooeeveeiccecciceee 69
Inflorescence a globose to sub-globose or ellipsoid capitulum (as broad
as [oNg Or NEATTY S0)......cviviieiieicieiiectecc et 70
Inflorescence a cylindrical spike more than twice as long as wide.......... 71
Leaves lacking extrafloral nectaries on petiole and rachis; stamens consis-
tently 200+, the filaments often drying yellow, orange or pink........ Acaciella
Leaves with extrafloral nectaries on petiole and/or rachis; stamens fewer

than 150, the filaments drying straw-coloured.................... *Parasenegalia
Twigs commonly with brachyblasts above most nodes; anther glands ab-
sent; endemic to Bolivia...........ccoooieoiieiiciccceeee Pseudosenegalia
Twigs lacking brachyblasts (except Mariosousa compacta, Mexico); an-
ther glands present; widespread in the Americas..........ccccccoeveeieeneennn. 72
Fruit valves coriaceous; lenticels on twigs orange, orbicular to slightly
elongated vertically, some more than 0.6 mm across........ *Parasenegalia

Fruit valves thinner, mostly chartaceous to cartilaginous; lenticels on
twigs not orange, orbicular to slightly elongated horizontally, very rarely
0.6 MM @CTOSS ..eiiuiiieiieeiieeiie ettt ee et et e et e e e eseeenree s Mariosousa
Leaves lacking extrafloral nectaries.........c.ccccooceeiiiieciicciicececee e 74
Leaves with extrafloral nectaries on the petiole, leaf rachis, or both....... 76
Inflorescence units in spherical capitula; fruit with membranous to coria-
ceous valves; pollen in 16-celled, discoid and acalymmate polyads...........
......................................................................................................... *Zapoteca
Inflorescence units mostly obconical capitula, less frequently spherical
capitula, umbels or pseudoracemes; fruit with mostly woody valves, rarely
coriaceous; pollen in (7) 8 (10)-celled and flattened-ovoid polyads........ 75
Plants from the New World; pollen in 8-celled and calymmate polyads, the
basal cell with a conspicuous sticky appendage....................... *Calliandra
Plants from tropical Africa; pollen in (7) 8 (10)-celled and acalymmate
polyads, the basal cell with an extremely reduced sticky appendage..........

.................................................................................................. Afrocalliandra
Plants from the New WOrld...........ccoooveiiiiiiiiicecceeeee e 77
Plants from continental Africa, tropical Asia, Malesia and Australia...... 111
Stems armed at all or most nodes with spines or thorns......................... 78
StEMS UNAIMIEA ..ottt 85
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79

80

81

82

83

84

85

86

87

88

Stems armed with axillary thorns; perulate resting buds axillary to most

[EAVES ...ttt *Chloroleucon
Stems armed with stipular spines; buds not perulate, protected by the
adaxial side of the petiole...........ooooiiiieeceeeeee e, 79
Petiolar nectary below the first pair of pinnae...........ccccoceveeiiineiieneen, 80
Petiolar nectary at the point of origin of the first (or only) pair of pinnae. ...
...................................................................................................................... 82
Trees or shrubs, generally sarmentose; flower buds flask-shaped, flowers
opening at night; androecium upto 9 cmlong.......ccccccoevvevieirnnnn, Sphinga

Erect trees or shrubs, never sarmentose; flower buds ovoid-pyriform, flow-
ers opening during the day; androecium usually less than 3 cm long, very
rarely Upto 7 CM IONG......c.oiiuiiiiiiieeeecee e 81
Calyx shallowly campanulate, 1T-2 mm long; corolla lobes recurved at an-
thesis; ovary disk absent............ccoccveviiiieiiecicccee e, Havardia
Calyx deeply campanulate, 2.8—3.4 mm long; corolla lobes erect at anthe-
sis; ovary disk present (sometimes poorly developed) ................ Gretheria
Leaves with one pair of pinnae, leaflets 1 pair per pinna, if leaves with
more pinnae and/or leaflets then seeds with fleshy, often brightly coloured

AMIIS ettt Pithecellobium
Leaves with 2 or more pairs of pinnae, never 1, leaflets 2-30 pairs per
pinna; seeds lacking aril...........cccccooiiiiieiieeeee e 83

Fruit cylindrical, woody, straight or slightly curved, deeply internally sep-
tate; seeds globose; growing in lowlands of Mexico and USA (Texas) .......

......................................................................................................... Ebenopsis
Fruit flattened or slightly subterete, subwoody and curved, without internal
septa; seeds lentiform; growing in highlands of Mexico............cc.ccc.c...... 84

Leaves with 1-2 pairs of pinnae; leaflets 3—12 per pinna, blades suborbic-
ular, broadly oblong, or elliptic (then revolute); corolla lobes ascending.....
........................................................................................................... Painteria
Leaves with 3—7 pairs of pinnae; leaflets 10-20 per pinna, blades narrowly
oblong, linear-oblong or lanceolate; corolla lobes recurving............... Ricoa
Inflorescences cauliflorous, the spikes or capitula arising from efoliate
nodes below the expanded leaves............cccoccveeiiiiiiieiiicciicece e, 86
Inflorescence units mostly axillary or clustered in efoliate pseudoracemes
or panicles, sometimes on efoliate nodes of young stems...................... 87
Calyx 14-20 mm long; bracts usually with patelliform nectaries, rarely
[acking NECLAMIES .....c.eevieieeeeeeeeeeee e *Macrosamanea
Calyx up to a maximum 14 mm long, usually much shorter; bracts lacking
patelliform nectaries ...........ccoooieiiiciieee e *Zygia
Terminal and axillary resting buds ovoid, composed of closely imbricate,
striately veined scales; flowers sessile in globose capitula..................... 88
Resting buds absent or, if rarely present, the scales not striately veined, or
loosely imbricate; flowers sessile or not, in spikes, racemes, capitula or

UMDEIS ..o 91
Capitula grouped in efoliate pseudoracemes or panicles; fruit plano-com-
pressed, tardily dehiscent with papery valves............... Blanchetiodendron

Capitula solitary or fasciculate in leaf axils or at efoliate nodes below
the expanding leaves; fruit dehiscent or indehiscent with thick or papery
VAIVES ..ottt et r et ereere e 89
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94

95
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97
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99

Branches with brachyblasts; flowers in each capitulum dimorphic; fruits
with firm valves, compressed but somewhat plump ............ *Chloroleucon
Branches lacking brachyblasts; flowers homomorphic; fruits with stiff pa-
per valves, plano-CompresSed...........ocooovieiieiiiiceeeceeeeeee e 920
Lower leaflet surface with evident reticulate secondary and tertiary vena-
tion; eastern and central Brazil ............ccccoeoeeieiiniiiiiiieee, Leucochloron
Lower leaflet surfaces with 1-2 (3) prominent primary veins, but other-
wise the venation not evident; endemic to eastern Andean valleys in Boliv-

18 ettt Boliviadendron
Leaflet venation palmate or the leaflets very narrow and 1-veined ......... 92
Leaflet venation pinnate...........ccoeeeiiiiieieieeet e 95
Fruits indehiscent, somewhat woody and ear-shaped (reniform-auriculi-
form), internally septate into 1-seeded chambers ...........cccccoooiveienennen. 93
Fruits dehiscent through both margins or, if indehiscent, not ear-shaped,
not internally septate into 1-seeded chambers...........ccccccveevieiieiiiinne, 94

Indumentum of leaf rachis ferruginous; leaflets in 40—-80 pairs per pin-
na, very small (2.5-6 mm long) and 1-veined; sepals and petals ferrugi-
nous-villous externally; ovary tomentose...........c..cccoecvevveciecneennen. Robrichia
Indumentum of leaf rachis pallid; leaflets either fewer pairs per pinna and/
or larger, palmately-veined; sepals and petals puberulent, rarely sericeous,
strigose-pilose, or glabrous; ovary at anthesis glabrous......... Enterolobium
Flowers homomorphic, larger (corolla 11-63 mm long, androecium 30—
70 mm long); seeds papery, lacking a pleurogram ........... *Macrosamanea
Flowers dimorphic, smaller (corolla <6.5 mm long, androecium <20 mm
long); seeds with a hard coat, presenting a U-shaped or O-shaped pleuro-
(02210 £ ISP U P URTRRTRUPROTN Pseudalbizzia
Capitula clustered into efoliate terminal panicles, the inflorescence units
never subtended by a leaf; fruit a long plano-compressed papery loment
(20-70 cm long), the articles twisted through +90° at each isthmus .........
........................................................................................................ Cedrelinga
Capitula solitary, fasciculate in leaf axils, or clustered in axillary efoli-
ate pseudoracemes, or the pseudoracemes at efoliate nodes below the
leaves; fruits dehiscent or indehiscent but if indehiscent never with twist-

ING ATHICIES ..o 926
Fruits indehiscent or breaking into 1-seeded articles.........c..ccccecveueennnnn. 97
Fruits dehiscent through one or both margins.........c..ccccoveieiienn. 100

Fruits with a strongly biconvex or sub-cylindrical body, the valves woody
or pulpy and internally at least partially septate; flowers heteromorphic in

each CapitulUM . ....coooii e 98
Fruits mostly plano-compressed with papery, leathery or subligneous
valves; flowers either homomorphic or heteromorphic...........ccccccoeuene. 99
Androecium bicoloured, the stamens basally white and distally pink or
FEAAISN ..o Samanea
Androecium uniformly whitish............coccooiiiiiniii *Hydrochorea

Fruits lomentiform, the ripe leathery or subligneous valves breaking into
1-seeded articles but leaving no persistent margins; flowers heteromor-

PRIC s *Hydrochorea
Fruits indehiscent or breaking into 1-seeded articles leaving a persistent
margin (craspedium); flowers homomorphic...........ccccceevevinenene. Lysiloma
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108
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Flowers within each capitulum dimorphic............cccooooiiiiiiii 101
Flowers homomorphic.........ccooiiiiiiiiee e 103
Fruit curved to spiral, chartaceous, plano-compressed, twisting at dehis-
cence to expose the reddish-orange endocarp ..........cccccevvennen. *Jupunba
Fruit straight or slightly arched, the papery or woody valves not becoming
spirally twisted during dehiscence.............ccceoveeiiiiiiiccicece e 102
Fruit linear, the margins slender, sometimes immersed, the valves papery,
barely dehiscent through one or both sutures................... Pseudosamanea
Fruit oblong with raised margins framing plane and woody valves, late de-
hiscent along one suture (follicle).........c.ccooevveieiiiiiiicine, *Hydrochorea

Fruits elastically dehiscent from the apex, the chartaceous to weakly co-
riaceous valves becoming arched backwards; small erect or scandent

SHIUDS ..o *Zapoteca
Fruits dehiscent through one or both margins but the valves never recurv-
ing and becoming arched backwards; trees............cccccoveevieiieiecrennn. 104

Fruit falcately or spirally recurved, the valves compressed but elevated over
each seed, twisting at dehiscence to reveal the reddish endocarp; seeds

bicoloured (white and dark bluish) or with a translucent testa ................ 105
Fruit compressed with flat valves, if cylindrical and torulose with reddish
valves then with black or dark brown seeds..........ccccocooiiiieiciinnnn 107

Inflorescence a dense globose capitulum; flowers sessile; fruits with a pu-
berulent and ferruginous epicarp; seeds with a U-shaped median pleuro-
[0 17=10 £ SO OO USROS Abarema
Inflorescence in lax elongated or congested racemes or elongated spikes;
flowers sessile to pedicellate; fruits without a puberulent epicarp; seeds
with an apical-basal pleurogram or the pleurogram absent.................. 106
Leaflets obovate, ovate, oblong, linear or rhombic, secondary veins not
arched; inflorescences lax or congested racemes, rarely spikes but then
in combination with 2-12 pairs of leaflets per pinna; pleurogram usually

PIESENT ...ttt ettt ettt ettt ettt et e et e eaeea *Jupunba
Leaflets elliptic to ovate-lanceolate, the secondary veins arched; inflores-
cences long-racemose or spiciform; pleurogram absent............... Punjuba
Bracts with nectaries on the upper surface....................... *Macrosamanea
Bracts lacking NeCtaries. ........cooovieiiieeeeeeeeeee e 108
Corolla slender tubular with very short teeth; fruits cylindrical, torulose or
moniliform, the ripe valves externally red and coriaceous............... *Cojoba
Corolla campanulate, the teeth at least % of the total length; fruits not as
ADOVE ...ttt et eaaeeeae e 109
Leaves unijugate, each pinna with just one leaflet..............c.............. *Zygia
Leaves either with more pinnae or leaflets...........cccocoooiiiiiiiicce, 110

Fruit with inconspicuously raised margins, the valves linear, plano-com-
pressed, stiffly papery, inertly dehiscent through both sutures; capitula sol-
itary or fasciculate in leaf axils; flowers homomorphic and sessile; tropical
MEXICO. ..ttt Hesperalbizia
Fruit with markedly raised margins framing an oblong body, the valves
plane and woody and tardily dehiscing through the upper margin only (fol-
licle); capitula clustered in pseudoracemes; flowers heteromorphic, the
peripheral ones pedicellate; South America.............c.cc.......... *Hydrochorea
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123

Fruit elastically dehiscent from apex downwards, the stiffly coriaceous
valves becoming arched backwards............ccccooieiiiiiniiiieeee 112
Fruits dehiscent through one or both margins or indehiscent or lomenti-
form, if dehiscent through both margins the valves never become arched

DACKWAIAS. ......oooiiiiice e 113
Branches unarmed; Madagascar ............ccccoeeeeeieeiiecieeieene Viguieranthus
Branches armed with stipular spines; north-east India and adjacent Ban-
gladesh and Myanmar ...........cccooiiiiieieiee e *Calliandra
Branches armed with stipular spines...........ccoovveiieiiiciccieeee 114
Branches unarmed or with infranodal prickles.............c.ccccoovieeieeienn.n. 115
Capitula with homomorphic flowers; fruit submoniliform with leathery
valves; Sri Lanka to Vietnam.............cccccoevieiiiiiiccicicee, Thailentadopsis
Capitula usually with heteromorphic flowers; fruit plano-compressed with
papery valves; Malesia..........coooveiiiiiiieeeee e *Albizia
Leaflets @lternate.........coocveieieiiiiiciceeeee e 116
Leaflets opposite or sUbOPPOSIte.........ccovevvieeiieiiiiee e 117
Inflorescences spikes, racemes or capitula, these clustered in pseudora-

cemes, panicles or umbels; fruits woody, straight, indehiscent or late de-
RISCENT ...t Serianthes
Inflorescences corymbiform umbels, solitary or fasciculate in leaf axils
or on short-shoots; fruits chartaceous, dehiscing along one margin only,

contorted to expose the reddish endocarp........................ Pararchidendron
Plants from AfriCa ......c.ooueeieeeeiece e 118
Plants from Asia, Australia and the Pacific ........c..cccocooviiiiiicienicie 120
Fruits with papery valves, usually dehiscent, non-septate............... *Albizia
Fruits septate, the valves thin and fibrous or thick and woody, indehiscent
OF [OMENTITOIM ... 119
Pedicels of peripheral flowers at least T mm long; leaves with (1) 2-3

pairs of pinnae; fruits lomentiform with seeds dispersed as 1-seeded arti-
ClES et *Hydrochorea
Pedicels of peripheral flowers up to 0.5 mm long; leaves with (3) 5-35
pairs of pinnae; fruits indehiscent or if lomentiform only tardily breaking

UP INtO ArtiCIES ..o Osodendron
Seeds lacking a pleurogram; gynoecium uni- or pluricarpellate............ 121
Seeds with a pleurogram; gynoecium unicarpellate .........c..cccocveveennnn. 123

Fruits dehiscing through one or both margins, spirally contorted, if straight
then turgid, usually with the valves reddish outside and orangish-red with-
in, sharply contrasting with the seeds; seeds black or bluish-black, un-
WINGEA ..ottt Archidendron
Fruits dehiscing through both margins, straight and plano-compressed,
the valves not reddish inside; seeds strongly flattened with a narrow mar-
GINAIWING ..ottt 122
Inflorescence units capitula; calyx and corolla pubescent.....................
............................................................................................ Heliodendron
Inflorescence units spikes, spiciform racemes, racemes, rarely capitula
but then with calyx and corolla glabrous...............c........... Archidendropsis
Inflorescence units capitula...........cccoooivieiiiiinieieeeee e *Albizia
Inflorescence units racemes, spikes or spiciform racemes.................. 124

PhytoKeys 240: 1-552 (2024), DOI: 10.3897/phytokeys.240.101716 45



Adv. In Legume Systematics 14, Part 2: Classification of Caesalpinioideae

124

125

126

127

128
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134

Fruit plano-compressed with woody valves, the endocarp breaking into

1-seeded articles; flowers in lax axillary racemes............ Wallaceodendron
Fruit with papery valves, the endocarp not breaking into 1-seeded articles;
flowers in dense racemes or the racemes grouped in panicles............ 125
Racemes solitary or paired in leaf axils..........ccccoveerenenn. Paraserianthes
Racemes or spikes clustered in large panicles............cccccoeveeee. Falcataria
Lowermost sepal modified and boat-shaped, usually making a hood in
DU . 127
Lowermost sepal not differentiated from the remaining ones.....................
.................................................................................................. 152 (page 48)

Leaves terminating in a pair of pinnae plus a single terminal pinna..... 128
Leaves terminating in a pair of pinnae or with pinnae clearly alternate......135
Plant armed with scattered straight conical spines, and short, lateral spi-
nescent shoots; fruits oblong to fusiform, glabrous, dehiscing along the

middle of the valves or parallel to the margin..................... *Haematoxylum
Plant unarmed; fruits not dehiscing along the middle of the valves..... 129
Sepals persistent in fruit.........ccocooeireiiiieeee Hoffmannseggia
Sepals caducous in frUit .......c.oocviiiiiiiiicececec e 130

Fruits cylindrical-torulose; central and western Argentina, in subtropical
wooded grassland and scrub, especially on salt flats ....... Stenodrepanum
Fruits never cylindrical-torulose, widespread in the Americas and South
ATTICA .ottt r e 131
Stipules linear, persistent; androecium and gynoecium cupped in the lower
cucullate sepal; lower lateral sepals forming a platform at right angles to
the abaxial cucullate sepal; fruits with simple trichomes, glandular-punctate
trichomes, and plumose, dendritic and/or stellate trichomes............ Pomaria
Stipules caducous; androecium and gynoecium not cupped in the lower
sepal, deflexed; lateral sepals not forming a platform; fruits glabrous or
with simple and/or gland-tipped trichomes, the latter sometimes also den-
dritic OF PIUMOSE ...ooviiiiee e 132
Fruits indehiscent, thickened and somewhat torulose; inflorescence a ra-
ceme or panicle, often corymbose; leaflets glabrescent and eglandular, or
with glandular dots parallel to the midvein...........ccccccoeiiieinen. *Libidibia
Fruits dehiscent, often with twisting valves; inflorescence a raceme or
panicle, sometimes pyramidal in shape; leaflets glabrescent to densely
pubescent or with a stellate indumentum; leaflets eglandular, or with dark
subepidermal glands, and/or with glandular dots sunken in the margins or
parallel to the margin on the abaxial side of the leaflets....................... 133
Leaflets alternate, or occasionally sub-opposite (rarely fully opposite),
with dark subepidermal glands (best seen with a x10 hand lens); stellate
indumentum sometimes present on foliage and inflorescence rachis; fruit
subligneous to woody, with thickened sutures........................ *Cenostigma
Leaflets always opposite, without dark subepidermal glands; stellate indu-
mentum never present on foliage or rachis; fruit coriaceous to subligne-
ous, sutures not thickened..............ccooveviiiiiiiiieee e 134
Shrubs or small to medium-sized trees varying from (0.5) 1-12 (20) m tall,
occasionally functionally herbaceous subshrubs, woody at the base; flow-
ers sometimes laterally compressed; petals yellow, red, pink or orange;
ovary eglandular or covered in gland-tipped trichomes, the hairs never
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138

139
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141

142

143

dendritic; widespread across low-elevation seasonally dry tropical forests
and woodlands in Mexico, Central America, the Caribbean, and in Caatin-
ga vegetation in Brazil, and in patches of dry forest, deserts, yungas-puna
transition zones, and chaco-transition forests in Argentina, Bolivia, Chile
aNd Paraguay ........ccceoveieierieeeeeiee e Erythrostemon
Small to medium-sized, often decumbent shrubs, 0.3-2.5 m tall; flow-
ers never laterally compressed; petals yellow, sometimes all five petals
streaked with red markings; ovary covered in gland-tipped trichomes,
which are sometimes dendritic; occurring at mid elevations in dry inter-An-

dean valleys, in Ecuador, Peru, Bolivia and Argentina....................... Arquita
Plants UNarmed ...........oooiooeiiee e 136
Plants @rMed .......c.oooviiiieiieeeceeeeeee e 139

Fruit thin, plano-compressed, oblong-elliptic to elliptic, valves membra-
nous to papyraceous, indehiscent; margin of the lower cucullate sepal
pectinate-glandular; flowers unisexual; leaflets eglandular .......... Coulteria
Fruit oblong-elliptic, elastically dehiscent with twisting valves; margin of
the lower cucullate sepal entire; flowers bisexual; leaflets eglandular or
With red glands ..o 137
Flowers nearly actinomorphic; trees, up to 25 m tall; leaflets eglandular or
with red glands; eastern Africa (Kenya and Tanzania), and northern and

north-western Madagascar ...........cccooevevieiieieciccecceeee, *Stuhlmannia
Flowers clearly zygomorphic; shrubs or small trees, up to 5 m tall; leaflets
eglandular; Cuba or northern Madagascar...........cccccooeieiiiinience 138
Fruits laterally compressed; anthers glabrous; endemic to Cuba (near
Moa, in the Sierra de Nipe).........ccooveveieieieiieeeeeceeeeeeen *Caesalpinia

Fruits inflated and hollow; anthers pubescent; endemic to the northern tip
of Madagascar (Orangea peninsula, near Antsiranana)..... *Denisophytum

Trees Or €reCt SNIUDS ......ccooviiiiciceecce e 140
Lianas or climbing or trailing shrubs.............ccocooiiiiiii 144
Fruits indehiscent, somewhat fleshy, turgid and coriaceous; lower cucul-
late sepal with a pectinate/fimbriate or entire margin........................... Tara

Fruits dehiscent, with valves twisting upon dehiscence, laterally-compressed
and subligneous to woody; lower cucullate sepal with an entire margin ... 141
Fruits armed with woody prickles; stems with upturned thorns arising from
woody protuberances; petals yellow, the standard with a conspicuous red

blotch onthe inner face ..........ocoovveeiiieeeeeeeeeeeeeee e, Paubrasilia
Fruits unarmed; stems with straight to deflexed prickles; petals yellow,
white, pink, red OF Orange.........ccoovveiiieiiieeee e 142

Petals pink-purple to whitish pink; bracts broadly ovate to suborbicular
with an aristate apex; fruits pyriform with rounded, oblique bases; leaflets
sometimes with translucent dots on lower surface........................ Gelrebia
Petals yellow, red, orange or white; bracts lanceolate to linear with an
acute to acuminate apex; fruits oblong-elliptic, short-stipitate, with cu-

neate base; leaflets eglandular.............c.cccooooiiieiiiicicieee 143
Petals orange, red, or white; Central America, Mexico, the Caribbean and
the northern Andes (Peru to Colombia)..........ccccoevveiiiininnn. *Caesalpinia

Petals yellow, sometimes with red markings on the standard (median pet-
al); Somalia, Ethiopia, Argentina, Paraguay, Mexico, Florida and the Carib-
DBAN. ... s *Denisophytum
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154

155

Fruits winged, although wing sometimes very narrow ............cc.c.c....... 145
Fruits Without @ WiNg.......ooveiiiee e 148
Fruit a samara with a basal 1-seeded chamber and a prolonged upper su-
ture that is broadly winged ..........ccooveviiiiiieieeee Pterolobium
Fruit 1 or more seeded, with a longitudinal (often narrow) wing along the
upper suture, if 1-seeded then with a central seed-chamber ................ 146
Fruit with a prominent wing 2 mm or more wide .................... Mezoneuron
Fruit with a less distinct wing, usually 2 mm wide or less (although occa-
sionally up to 4 mm, Or Carinate)..........ccocveveirieuiiiieiieeeeeee e 147
Fruit oblong-elliptic, dehiscent, terminating in a sharp beak, 4-9-seeded ..
......................................................................................................... *Biancaea
Fruit circular to sub-elliptic or lunate, indehiscent, 1 (rarely 2)-seeded .......
............................................................................................................ *Ticanto
Plants with glands on stems, leaf rachis, inflorescence, and fruits; nee-
dle-like trichomes on inflorescence rachis and pedicels............... Hultholia
Plants eglandular; stems with recurved prickles; pedicels and inflores-
cence peduncles with a few prickles near their bases ..........c..c........... 149
Fruit oblong to oblong-elliptiC.........c..cccoviiiiiiieicieeeee e 150
Fruit broadly elliptic to Circular............ccocoooviiieieieiieeecceee 151

Fruit oblong, indehiscent, somewhat fleshy, sub-torulose, with thickened
sutures, terminating in an acute apex, exocarp and endocarp strongly ad-
nate; seeds sub-globOSe.........c.coooiiiiiii e, Moullava
Fruit oblong to oblong-elliptic, laterally compressed, dehiscent, coria-
ceous to subligneous, with a smooth, regular outer surface, base often
much narrower than the truncate apex which terminates in a sharp beak,
exocarp and endocarp separate easily; seeds flattened to ellipsoidal........
......................................................................................................... *Biancaea
Flowers unisexual, segregated into pistillate and staminate racemes;
fruits usually covered in spinescent bristles; seeds globose, with parallel

fracture lines concentric with the small apical hilum.................. Guilandina
Flowers bisexual, in racemes; fruits not spinescent; seeds laterally com-
pressed, smooth, without fracture lines.............cccceveeiiieieeenee. *Ticanto
Plants from the AMEriCas.......c..cccoeoviiiiiiiceeeeeee e 153
Plants from Africa, Asia and Australia...........c.ccccoooeeoieiiiiieiceeee 165
Androecium strongly dimorphic including fertile stamens and stamino-
S ettt et et eneen 154
Androecium homomorphic with all stamens fertile..................c...c........ 155

Indumentum of rusty T-shaped trichomes; stipules pinnate; flowers showy
with bright yellow clawed petals; fertile stamen 1, this clearly longer than
the 9 staminOdes..........coovuieeieieiicceceeeee e *Moldenhawera
Indumentum lacking T-shaped trichomes; stipules linear or absent; flow-
ers small, pale yellow to cream or dark orange to reddish, petals not
clawed; fertile stamens 5; staminodes 5, spatulate, free or connate form-
ING @ AOME ...t Dimorphandra
Stamens united basally into a tube deeply split on one side rendering the
flowers slightly bilateral; fruit valves becoming recurved backwards upon
dehiscence; stipules pinnate ..........cocoeoeieiiiieieeee Jacqueshuberia
Stamens free; fruits indehiscent or passively dehiscent, rarely with the valves
becoming longitudinally twisted; stipules entire (not pinnate)................. 156
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157

158

159

160

161

162

163

164

165

166

Inflorescence units spikes with densely packed flowers....................... 157
Inflorescence units racemes or Panicles.........cocoveiiereieiicieeeeees 159
Sepals united into a gamosepalous calyx; fruits flat, coriaceous, indehis-
cent and marginally compressed or woody, elastically dehiscent along
both sutures; South America in Amazonia and eastern Brazil.......... Dinizia
Sepals free; fruit thick-walled, indehiscent, subterete or flat but then with
Margins NOt COMPIESSEA........coovuieiuiiieeee et 158
Fruit compressed with a linear outline; plants from temperate North and
SOULh AMETICA ...oviiieiieiee e *Gleditsia
Fruit sub-terete; plants from Hispaniola (Haiti and Dominican Republic)...

Sepals and petals similar, greenish or whitish, the sepals not covering pet-
AlS TN DU, ...t 160
Sepals and petals clearly differentiated, the petals larger than sepals and
yellow; petals covering petalsinbud...........c.ccccoooiiiiiiiiiiiiccec, 161
Hypanthium elongate, sub-cylindrical; leaflet margins entire; fruit sessile.
................................................................................................. *Gymnocladus
Hypanthium campanulate, discoid or turbinate; leaflet margins crenulate,
rarely entire; fruit stipitate...........ocoevveieiiiiiceeee *Gleditisia
Plants usually armed with spines or thorns, rarely unarmed; adaxial petal
clearly differentiated in shape and/or colour, with a thicker claw................

.................................................................................................... *Parkinsonia
Plants unarmed; all petals more or less equal ..........ccccooceeieiencirnnnene 162
Fruits dehiscent through both sutures..........cccocoooeieiiiiiiiic 163
Fruits iNdehiSCENT..........cuviiiiiiciceceee e 164

Fruit 1-seeded, flattened, spatulate, oblanceolate or spoon-shaped, the
valves firm-coriaceous, with the endocarp released as a thin, papery wing-
like envelope; rain forests of southern Mexico to South America ...............
................................................................................................... Schizolobium
Fruit (2) 3 (4)-seeded, plano-compressed, linear, the margins narrowly
winged; dry forests of western and southern Mexico from Sonora and Baja
California Sur south to Chiapas.........ccccoeeeeeieireiieiecece e Conzattia
Fruit flat, oblong or narrowly ellipsoid, the mesocarp thin and dry, tapering
at both ends, with a firm wing-like extension on each suture, valves usually
longitudinally striate; flowers bisexual; stigma peltate.......... *Peltophorum
Fruit cylindrical, the mesocarp thickened and fibrous, valves smooth, pale
orange-brown when ripe, with fibrous-spongy septae between the seeds
forming marked seed cavities; flowers unisexual by reduction of the an-
droecium or gynoecium, dioecious; stigma circular, flat or slightly con-

CAVE ..ttt ettt ettt ettt ettt b et e b ettt ete e bt e ebeereeneenseneas Heteroflorum
Flowers apetalous with a fleshy hypogynous disk wider than the calyx......
........................................................................................................ *Ceratonia
Flowers with sepals and petals..........ccooeoiiiieeiiciccecceeeeeeee 166

Flowers unisexual and tetramerous, with 4 sepals, 4 petals and 8 stamens
(staminate flowers); fruit indehiscent with 4 membranous wings; Mada-
GASCAN .ttt ettt ettt ettt ettt Tetrapterocarpon
Flowers bisexual or unisexual but then with 5 (6) sepals and petals; fruits
unwinged or with just two straight wings along the sutures, indehiscent or
dehiscent along one or both margins ........c..cccooooiiiiiiiccic e, 167
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167

168

169

170

171

172

173

174

175

176

177

178

Sepals and petals very similar, greenish or lavender coloured, the narrow
sepals not covering petals in bud...........ccccooiiiiiiiiic 168
Sepals and petals clearly differentiated..............c.ccoooiieiiiiiiiii, 169
Unarmed trees; hypanthium elongate, sub-cylindrical, 6—12 mm long; leaf-
let margins entire; fruit sessile ......coocooveiieiei *Gymnocladus
Trees usually armed with thorns and/or branched spines; hypanthium
shortly campanulate, 1-4 mm long; leaflet margins crenulate, rarely en-

tire; fruit Stipitate .......ccoooveeeeeeceeeeeee e *Gleditsia
Sepals valvate iNn bud ............ccooiiiiiiiiiccc e 170
Sepals imbricate iNbud ..o 171
Flowers radial or weakly zygomorphic; all sepals free and reflexed at an-
thesis; petals showy and long-clawed ............ccccccooeviiiiiiiiciccnne. *Delonix
Flowers strongly zygomorphic and resupinate; 4 sepals united into a lip
making a spathaceous calyx; petals reduced ..........cccccceevvveirnnnne. Colvillea

Adaxial petal differentiated in shape, colour or both, with a thicker claw;
plants mostly armed with stipular spines, axillary thorns or spinescent leaf
rachides, rarely unarmed...........ccccooeieiiieiiecieeieceeceee e *Parkinsonia
All petals similar, if clawed the claws equally thin; unarmed trees or
SNIUDS .o e 172
Flowers pedicellate in lax racemes; petals bright yellow, clawed, with wrin-
kled margins; style terminating in a peltate stigma.............ccccoeeenn. 173
Flowers sessile or shortly pedicellate in dense spikes or spiciform ra-
cemes; petals white or greenish white, not clawed and/or with entire mar-

gins; style short and stigma porate............ccccceeeiiiiiiiiiiccieeeec 174
Fruit indehiscent, flat, oblong or narrowly ellipsoid, tapering at both ends,
with a wing-like extension on each suture.............c.cccccce.e. *Peltophorum

Fruit elastically dehiscent from the apex, narrowly oblong-obovate, compres-
sed with greatly thickened margins, the valves woody, recurving......... Bussea

Leaflets @lterNate.........cccovoieiiiiiiiceeeeeeee et 175
Leaflets OPPOSITE........ccviivieieeieeeee e 177
Fruit 1 (2)-seeded, elliptical to oblong-elliptical, flat, thin-valved, indehis-
cent; petals reflexed at anthesis...........c..ccooeeieeiiiieciciceece, Burkea
Fruit 2-15-seeded, linear or oblong-linear, valves stiffly coriaceous or
woody, indehiscent or late dehiscent; petals erect at anthesis............. 176
Ovary long-stipitate; petals green to greenish-yellow; fruits not septate, with

thin woody or leathery valves and margins not thickened....... Erythrophleum
Ovary subsessile; petals red; fruits with woody resinous valves and thick,
raised margins, the endocarp internally septate into 10-15 1-seeded en-
VEIOPES .. Pachyelasma
Petals basally united into a gamopetalous corolla; leaves terminating in a
Pair Of PINNAE ..o *Sympetalandra
Petals free; leaves terminating in a solitary pinna ...........c.cccoeeveeienen. 178
Stamens dimorphic, the 5 antepetalous shorter and with thin filaments,
the 5 antesepalous longer with filaments wider towards the apex; flowers
with sepals, petals and stamens whitish, in cylindrical erect spikes; West
ATTICA .o s Stachyothyrsus
Stamens homomorphic, all with filiform filaments; flowers with showy red
hypanthium and bright orange stamens in dense drooping racemes, the
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179

180

181

182

183

184

185

186

187

188

pedicels twisting so that all flowers face upwards; tropical Asia.................

....................................................................................................... Acrocarpus
Petals valvate in bud; petals joined into a gamopetalous corolla; seeds
with a U-shaped pleurogram............cccoooieoiiiiiiiciceeeeeeeeee e 180
Petals imbricate in bud, the uppermost petal in inner position; petals free;
seeds lacking a pleurogram..........c.covecuieiieiieicceeceee e 185
Leaves |acking NECLANES........cc.ooviieeeeeeeeeeeeee e 181
Leaf rachis with nectaries between the leaflets.............cc.cccoveieiinnn. 182

Plants armed with triangular broad-based recurved prickles on the shoots;
leaves densely fascicled on cushion-like brachyblasts, petiole flat and lat-
erally expanded, leaflets small (0.2-0.6 cm long); fruit a craspedium with
undulate margins, persisting after the 1-seeded articles disperse; Mexico
(COANUIIA) .t *Mimosa
Plants unarmed; leaves not fascicled, with a grooved unexpanded peti-
ole and large leaflets (4-10 cm long); fruits elastically dehiscent from the
apex, the woody valves becoming recurved backwards after dehiscence;

coastal plains of the three Guianas ............ccccccceeiiiiiiieeen. *Calliandra
Plants armed with straight horizontal stipular spines; fruits elastically de-
hiscent from the apex; India (western Ghats) ...........cccccveievennenen. Sanjappa
Plants unarmed; fruits indehiscent or passively dehiscent; Americas.....
.............................................................................................................. 183
Inflorescences cauliflorous ...........cccevveeiiiieieieieecececeeeee e *Zygia
Inflorescences solitary or fasciculate in leaf axils or on efoliate terminal
SNOOTS ..o e 184
Fruits indehiscent; seeds surrounded by a whitish sweet sarcotesta .....
............................................................................................................. Inga
Fruits late dehiscent through both sutures, terete to moniliform with bright
red valves; seeds lacking an aril or a sarcotesta..............cccocveuee. *Cojoba
Lowermost sepal modified and boat-shaped, usually forming a hood in
DU (CUCUIIALE) ...t 186
Lowermost sepal not differentiated from the other four....................... 194
Armed shrubs or trees, with prickles scattered along the branches or in
pairs below the stipules, or plants with short shoots modified into per-
SIStENT thOINS....eiiiec e 187
Unarmed ShrubsS OF treeS ........ccoovieiiiiiiieieceeecee e 190
Sepals persistent in fruit; fruit cylindrical, covered with resinous hairs;

pairs of needle-like prickles inserted below the stipules and leaf petiole;
endemic to northern Chile, from the Coquibo and La Serena valleys..........
................................................................................................ Balsamocarpon
Sepals caducous; fruit flattened, non-resinous; plants armed with scat-
tered straight spines on shoots or with curved deflexed prickles; widely
distributed across Central America, Mexico, the Caribbean, South America
anNd NamMIbia.......coooiiiiieie s 188
Fruit a lomentum, with 4 coarsely serrate wings, breaking up into
one-seeded articles; native to Paraguay and northern Argentina ..........
.......................................................................................... Lophocarpinia
Fruit unsegmented, without wings; native to Namibia and Mexico to north-
€rn SOUth AMETICA......oouiiieieeece s 189
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189

190

191

192

193

194

195

196

197

198

Fruit sub-circular to sickle-shaped, tardily dehiscent along the sutures,
finely pubescent and with robust patent trichomes; endemic to Namibia..
.................................................................................................... Hererolandia
Fruit oblong to fusiform, dehiscent along the middle of the fruit valves
or close to the fruit margin, but never along the sutures, lacking patent

THCNOMES ... *Haematoxylum
Sepals persistent; fruit indehiscent, gall-like, covered with long bristles;
North-west Argentina..........cooveieiiiiie e Zuccagnia
Sepals caducous; fruits ovoid to elliptic, not gall-like, glabrous or covered
in a different type of indumentum...........cccccoovieiiiiiiininicee, 191

Fruit elastically dehiscent, with valves twisting upon dehiscence, lateral-
ly-compressed and subligneous to woody, oblanceolate to oblong-elliptic

................................................................................................................... 192
Fruit indehiscent, thickened and fleshy, ovoid or elliptic..........ccc.......... 193
Fruit subligneous, lacking a crest; sepals valvate; stellate indumentum
lacking; restricted to Africa and Madagascar ........................ *Stuhlmannia

Fruit woody, with conspicuously thickened sutures, sometimes with a
crest proximally on the adaxial side; stellate indumentum often present;
sepals imbricate; restricted to the Neotropics..............c......... *Cenostigma
Fruit elliptic, somewhat thick and fleshy, bright red at maturity, rounded
at apex and base, 1-2-seeded; leaflets with black, sessile glands on the
lower surface; seeds compressed-turgid; sepals imbricate; endemic to
Hispaniola and Puerto RiCO ...........coooiiieieiieeee *Libidibia
Fruit ovoid, with a ligneous and brownish pericarp, apex beaked, 1-4-seed-
ed; leaflets with red glands on the lower surface; seeds ovoid; sepals val-

vate; endemic to north-eastern Africa..........ccccoooveeiiiiieienenn. Cordeauxia
Leaves imparipinnate and/or with alternate leaflets ............ccccooeeuen. 195
Leaves paripinnate with opposite leaflets............c.ccccooieiiiiiceien 202

Armed trees, with simple or compound thorns on trunk and branches
(sometimes thornless in cultivated plants); leaflet margins crenulate, rare-
ly entire; temperate and subtropical North and South America, eastern

Asia and Caspian region .........ccocveieiererereeeeeeee e *Gleditsia
Unarmed trees or shrubs; leaflet margins entire; tropical South America,
Mediterranean region and Arabian Peninsula ..........c..cccoooeevieeiiene. 196

Plants polygamo-dioecious; flowers apetalous, with a conspicuous disk
wider than the calyx; Mediterranean region of northern Africa and south-

ern Europe to Arabian Peninsula............ccooooooiiiiiiiiicic *Ceratonia
Plants with flowers hermaphrodite, with petals and a tiny disk or the disk
absent; tropical South America..........ccooieoiiiiiiiiceeeee e, 197

Flowers pentamerous, with 5 sepals, 5 petals and 10 stamens; filaments
whitish or pale yellow; fruits indehiscent or passively dehiscent; seeds var-
ious but never with @ SPONGY WiNg ........ccoooiiiiiiiieieeeeceeeeee, 198
Flowers with different numbers of sepals and/or petals and/or stamens;
stamens 10-17 (25) per flower, filaments dark red and showy; fruits de-
hiscent with the valves loosely spiralling; seeds discoid, with a spongy
WINIG ettt Campsiandra
Flowers small (ca. 3 mm diam.), entirely white or greenish-white, in spi-
cate, axillary, catkin-like, racemes; fruit a 1-seeded samara with a style
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199

200

201

202

203

204

205

................................................................................................. Pterogyne
Flowers >7 mm diam with yellow petals; flowers in terminal panicles, pet-
als pale yellow or bright yellow; fruit dehiscing through one or both mar-

Leaves with a nectary on the petiole or leaf rachis, between leaflets; fruits
dehiscing only through one suture; flowers small (to 15 mm diam); petals
pale yellow, obovate, not clawed............ccoccoviiiiiiieiicecce e 200
Leaves lacking nectaries; fruits indehiscent or dehiscent along both su-
tures; flowers larger (> 20 mm diam.); petals with bright yellow blades
widely expanded from the Claws.........ccccoiieieiiiieee 201
Ovary 1-ovulate; fruit 1-seeded, globose to pyriform, subligneous, late de-
hiscent, the surface not ribbed...............cccoooiiiiiii Vouacapoua
Ovary with more than 1 ovule; fruit inflated, oblong, woody, longitudinally
ribbed, with 2—3 red S€eds ........ccooieiiieieeee e Batesia
Fruit linear, narrowly winged along the upper suture, the wing up to 3 mm
wide, late dehiscent along both margins, the endocarp not septate...........
................................................................................................... Recordoxylon
Fruit oblong, dehiscent along both margins to release winged 1-seeded
envelopes resulting from endocarp fragmentation................ Melanoxylum
Anthers of some stamens or staminodes dehiscing through pores....... 203
All anthers dehiscing through longitudinal slits..........c..cccoooeeieien. 206
Androecium with just one fertile stamen and 7 or 9 staminodes, the fertile
stamen much longer and equalling the length of the style, the anther with
a villous connective; staminodes short, barely extending beyond the ovary
length; stipules pinnately compound; indumentum of rusty T-shaped tri-
ChOMES ..o *Moldenhawera
Androecium of 7-10 fertile stamens, staminodes up to 3, usually much
shorter than the fertile ones; stipule blades never compound; indumentum
various but never including T-shaped trichomes............cccccocoieiienenn. 204
Pedicels with a pair of alternate bracteoles near the middle; fruits elasti-
cally dehiscent, the valves twisting after dehiscence; anthers with pubes-
cent sutures; extrafloral nectaries, when present, with a concave or flat
A ... *Chamaecrista
Bracteoles when present at the base of the pedicels; fruits indehiscent
or passively dehiscent, valves remaining straight after dehiscence; anther
sutures glabrous; extrafloral nectaries, when present, with a convex head

Foliar nectaries absent; hypanthium solid, turbinate or conical; 3 abaxial
stamens with sigmoidal filaments and longitudinally dehiscent anthers;
adaxial anthers with basal pores; fruits woody to coriaceous, indehiscent,
commonly cylindrical or less often compressed, rarely fragmenting into
T-seeded SEGMENTS........cciiiiiieeeee e Cassia
Foliar nectaries often present on the petiole and/or leaf rachis; hypanthi-
um absent; all stamen filaments straight or curved (but not sigmoidal);
abaxial and median stamens with apical pores, the 3 adaxial stamens
sterile (staminodes); fruits dehiscent with chartaceous or papery valves
or indehiscent, with a flat compressed to cylindrical body .............. *Senna
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207

208

209

210

211

212

213

Plants polygamo-dioecious; flowers apetalous, with a conspicuous disk

wider than the calyX ..o *Ceratonia
Flowers hermaphrodite; flowers with 5 petals and a tiny disk or a disk ab-
SBINMT. .ttt sttt s 207
Plants from tropical Africa and Malesia ..........ccccooeoiriieieiiiices 208
Plants from tropical AMEriCa..........coovvevuieiuieiiieie e 211
Plants armed with thorny branches or spinescent shoots.................... 209
Plants UNarmed ..........ooioiieiieiiceeeeee e 210

Leaflets 2—3 pairs, symmetrical and petiolulate; flowers showy, zygomor-
phic, petals clawed and white but the upper petal slightly larger and with a
yellow blotch; sepals valvate; Madagascar .........c...cccevevvevvenneennen. *Delonix
Leaflets 5 or more pairs per leaf, markedly asymmetrical, sessile; flowers
small, greenish, actinomorphic; calyx open in bud, not covering the petals;
SOULh ATHICA ..o Umtiza
Flowers wine-red in loose pendulous panicles; petals and stamens free to
the hypanthium rim; fruits elastically dehiscent, the valves twisting; West
African rainforests.........cooioieieieiiciceeeee e Chidlowia
Flowers white to greenish-white in dense spiciform racemes; petals and
stamens joined at the base; fruits indehiscent, longitudinally striate; Male-
ST ettt *Sympetalandra
Fruits samaroid, oblong-elliptical, tapered at each end, with a central seed-nu-
cleus and a thin marginal wing, the exocarp flaking when ripe; hypanthium
cupular, either symmetrical (the ovary attached in the middle of the hypan-

thium) or asymmetrical (ovary laterally attached) ............ccccccoevuee.... Tachigali
Fruits dehiscent, oblong to linear with woody valves; hypanthium fun-
nel-shaped or disk-shaped and symmetrical...........cccccocvevieiiieieeiennne. 212

Stipules foliaceous, suborbicular and coriaceous, persistent or late cadu-
cous; flowers > 2 cm long in terminal corymbose panicles; fruits elastical-

ly dehiscent from apex, the valves rolling up backwards ........... Arapatiella
Stipules membranous and caducous, lanceolate; flowers < 1 cm long, in
axillary racemes OF SPIKES ......cc.ovvievieiieieiecieeeeeeee e 213

Flowers distinctly pedicellate in racemes; sepals and petals reflexed; all
10 stamens fertile; fruits with thin ligneous valves, passively dehiscent;
seeds plano-compressed with a wide marginal wing............. Diptychandra
Flowers sessile or subsessile in dense spikes or spiciform racemes
grouped in woody terminal panicles; sepals and petals erect or spread-
ing; androecium of 5 fertile stamens alternating with 5 staminodes; fruits
woody, the valves twisting after dehiscence; seeds large (mostly > 10 cm
long and weighing about 1 kg), bulky, unwinged.........c...ccccooeveverenne. Mora
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Glossary

lllustrated glossary (Schemes 1-7) of morphological terms used in the key and
in the descriptions of Caesalpinioideae.

Armature: types

Prickle: a sharp outgrowth that arises  Spine: a sharp, pointed structure thatis ~ Thorn: a pointed and woody modified
from the epidermis and can be detached derived from various parts of a plant, such  form of a branch or stem.
without tearing the tissue. as leaves, stipules, or branches.

A

Recurved prickles of Piptadenia retusa Spinescent stipules of Vachellia constricta Branched thorns on the trunk of Gleditsia
[D. Cardoso] [J.Lane: inaturalist.org/photos/252448308] triacanthos
[D.Lemons: inaturalist.org/photos/252314619]

Armature: distribution

Nodal: Exactly at the node, solitary,in  Internodal: Along the branch, between  Infranodal: Below the node.
pairs, rarely in threes. the nodes.

Internodal prickles of Infranodal prickles of
Mimosa sensitiva. The Mimosa pudica. The node

nodes are indicated by is indicated by an arrow
arrows [Lima 181, HUEFS] [Santana 289, ASE]

Nodal spines of Chloroleucon mangense
[filimonios: inaturalist.org/photos/228757835]

Brachyblast:

A condensed branch or shoot with short internodes that often bears leaves and/or
flowers in apparent clusters (= short-shoot).

A brachyblast of Chloroleucon mangense

bearing leaves and flowers (arrow)
[R.Ayala: inaturalist.org/photos/23555310]

4—

Brachyblasts of Mimozyganthus carinatus
[A.Cocucci: inaturalist.org/photos/243260413]

Scheme 1.

PhytoKeys 240: 1-552 (2024), DOI: 10.3897/phytokeys.240.101716 55



Adv. In Legume Systematics 14, Part 2: Classification of Caesalpinioideae

Perulate bud: Perula (plural perulae):
A resting bud covered by perulae. A specialised modified leaf or bract that encloses
. and protects the developing bud.

An expanding perulate bud of Chloroleucon
acacioides. The perulae are indicated by an
arrow

[G.Léotard: inaturalist.org/photos/241938380]

Perulate resting buds of
Blanchetiodendron blanchetii
[L.P. Queiroz]

Extrafloral nectary (EFN):
A specialised nectar secreting structure found outside of the flower. In Caesalpinioideae, they are commonly observed on the
petiole and/or leaf rachis.

Different types of EFNs on the petiole and leaf rachis (from the left): Senegalia polyphylla, Senegalia sp., Parapiptadenia zehntneri,
Leucaena leucocephala and Chamaecrista flexuosa [all from L.P. Queiroz]

Division

Bipinnate Imparipinnate Paripinnate

A compound leaf with the blade divided  Pinnate with a single terminal leaflet Pinnate but terminating in a pair of
into pinnae that bear the legflets (= odd-pinnate) opposite leaflets (= evenly pinnate)

Bipinnate leaves of Libidibia ferrea, with Imparipinnate leaves of Recordoxylon
opposite pinnae and leaflets (left) and of speciosum, with opposite to subopposite
Paubrasilia echinata, with alternate pinnae  leaflets (left) [Angel 98, L] and of Pterogyne A paripinnate leaf of Senna macranthera
and leaflets (right) [L.P. Queiroz] nitens, with alternate leaflets (right) [L.P. Queiroz]  [L.P- Queiroz]
Scheme 2.
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Phyllode
A flattened, expanded and photosynthetic petiole and/or leaf rachis.

a4 \\ | , .l'

Phyllodial petiole of Acacia neriifolia but retaining
a terminal bipinnate leaf (left) [M. Bennett,
inaturalist.org/photos/132784637]. A phyllode of
Acacia mangium (above) [R. Queiroz]. Phyllodes of
Senna artemisioides (right) [T. Hammer,
inaturalist.org/photos/223199121]

Paraphyllidium

A modified leaflet, usually much
reduced, that is found at the base
of the pinna.

Leaflet primary venation

Pinnate

With just one primary vein arising from
the pulvinulus, the secondary veins
branching from the midrib.

Pterogyne nitens
[Acevedo-Rodriguez
16607, NY]

Palmate-pinnate

With 2 or 3 primary veins arising from
the pulvinulus, but secondary venation
from the midrib is essentially pinnate.

Albizia lebbeck
[Frank 1461, FLAS]

Palmate
With several primary veins arising from
the pulvinulus.

Pseudalbizzia
subdimidiata
[van Dulmen 40, NY]

Types of inflorescence units (the term inflorescence unit is being used for a distinct and identifiable part of the overall
inflorescence structure)

A pair of paraphyllidia of Mimosa
sensitiva (arrow) [L.P. Queiroz]

Raceme:
An unbranched and somewhat elongate axis with pedicellate flowers inserted singly along it.

Racemes of Cenostigma pluviosum (left)
[R.Queiroz] and Senna didymobotrya (right)
[P.Molokomme, inaturalist.org/photos/252406352]

<«

A condensed raceme of Pterogyne
nitens [R. Queiroz]

Scheme 3.
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Corymb: A somewhat condensed Umbel: A condensed Spike: An unbranched and

raceme with the pedicels arising  inflorescence with pedicellate elongate axis with sessile flowers
from different points and reaching flowers arising from more or less  inserted singly along it.
approximately the same level. the same point of the peduncle.

e f
A corymbose raceme of Senna siamea Umbel with heteromorphic flowers of Pseudosamanea guachapele  Spikes of Inga grazielae (left)
[S. Kumar, inaturalist-open- (left) [R. Queiroz] and with homomorphic flowers of Calliandra [D. Cardoso] and Pityrocarpa
data.s3.amazonaws.com/photos/ leptopoda (right) [L.P. Queiroz] moniliformis (right) [L.P. Queiroz]

166138170]

Capitulum:
A condensed inflorescence lacking an elongate axis with sessile or subsessile flowers (= glomerule, head).

From the left: capitula with homomorphic flowers of Mimosa cordistipula [D. Cardoso] and Calliandra sp. [L.P. Queiroz] and with
heteromorphic flowers of Desmanthus pernambucanus [R. Queiroz] and Parkia bahiae [L.P. Queiroz]

Compound inflorescences (= synflorescences)

Pseudoraceme: Panicle: A compound (branched) raceme, in which the
An unbranched elongate axis bearing flowers or inflorescence main axis has several lateral branches bearing flowers or
units arising in clusters along it. inflorescence units.

A pseudoraceme of Adenanthera
pavonina (left) [L.P. Queiroz] and capitula
of Anadenanthera colubrina var. Terminal panicles of Peltophorum dubium (left) [J. Medeiros] and

colubrina clustered in a pseudoraceme Schizolobium parahyba (right) [cogwallon, inaturalist-open-
(right) [R. Queiroz] data.s3.amazonaws.com/photos/172890134/original.jpeg]

Scheme 4.
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Accessory structures
Involucel: whorls of bractlets subtending a portion Bracteole: a secondary bract, borne just below the
of an inflorescence. flower or along the pedicel.

Involucels (arrows) below the capitula of
Vachellia seyal (left) [R. Queiroz] and
Vachellia constricta (right) [S. Shebs,
commons.wikimedia.org/wiki/File:Acacia_const
ricta_flower.jpg]

Bracteoles (arrows) on the pedicels of
floral buds of Chamaecrista

fagonioides (above) and C. mucronata
(below) [both from D. Cardoso] "

FLOWERS _

Aestivation of sepals and petals

Valvate: with sepals or petals laterally contiguous and Imbricate: with sepals or petals overlapping one
not overlapping in bud. another in bud. In Caesalpinioideae, the adaxial
(standard) petal innermost (arrow).

0N

Valvate sepals of Delonix regia (left) and Jupunba filamentosa Newly opened flower of Senna pendula showing the imbricate
(right) [both from R. Queiroz] petals and the innermost adaxial petal (arrow) [L.P. Queiroz]

Number of stamens

Haplostemonous: the stamen Diplostemonous: with twice as many Polystemonous: stamens more numerous
number equalling the petal number stamens as petals. than petals, but not exactly twice.
(= isostemonous).

A cpitulm oAbarema cochliacarpos with

Haplostemonous flower of Gleditsia Diplostemonous flower of Delonix regia

amorphoides with 5 petals and 5 stamens with 5 petals and 10 stamens several polystemonous flowers with 5 petals and
[C. Cerino] [L.P. Queiroz] many stamens [R. Queiroz]
Scheme 5.
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Stemonozone: A tube formed by the Anther gland: A putative secretory Polycarpellate gynoecium: In
fusion of the corolla and filaments but free structure on the anthers of several species Leguminosae, a flower with more
from the calyx. of Mimoseae. than one ovary.

\(

Base of the flower of Hydrochorea pbnurensis Sessile gland on the anther of Piptadenia Polycarpellate flower of Inga conchifolia
showing the stemonozone (arrow) in robusta (left) and a stalked gland on P. showing several stigmas (arrows) and the
longitudinal section (right) floribunda (right) [E. Chagas] gynoecium of a flower with two ovaries
[from Soares et al. 2022, drawn by Alex Pinheiro] (left) [from Queiroz 1996]
Pollen presentation Polyad: a cluster of more than 4 pollen grains.
. i Calymmate polyads, the

Monad: a solitary pollen Tetrad: a cluster of 4 pollen Acalymmate polyads, in y fi d',° dy | erai

. . . i i sexines of indivudual grains
grain. grains derived from the same which t!we sexines of the meree to make a cont?nuous

mother cell. respective grains do not merge. sheagth

Plathymenia Mimosa sp. Acaciella " Calliandra
reticulata angustissima hygrophila
FRUITS
Fruit types
Legume: derived from a single carpel, opening along both margins Follicle: similar to legume but

(sutures). opening only by the adaxial suture.

From the left: legume with twisting papery valves of Pithecellobium diversifolium; legume
of Calliandra parvifolia with explosive dehisce from the apex and woody recurving valves
and a passively dehiscent legume of Blanchetiodendron blanchetii with papery valves. In Follicles of Pityrocarpa brenanii (left)

the background, a passively dehiscent legume of Delonix regia with woody valves and P. moniliformis (right)
[all from L.P. Queiroz] [both from L.P. Queiroz]
Scheme 6.
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Craspedium: a fruit that has
persistent margins (replum) after the
dispersal of its articles or valves.

Indehiscent legume: derived from a Lomentum: a fruit with several
single carpel, unilocular, but not opening segments or articles, each containing a

at all.

Craspedia of Mimosa ceratonia (left)
[R. Queiroz] and M. irrigua (right)
[D. Cardoso]

Lementum of Osodendron altissimum (left)
[Mayer 117, US| and part of the lomentum of
Cedrelinga cateniformis (right) [Ancuash 18, NY]

Indehiscent legumes of Enterolobium
timbouva (left) and Gwilymia coriacea (right)
[bath from D, Cardoso]

Drupaceous legume: a globose, Samara: a dry, winged fruit.

indehiscent or late dehiscent legume, like
a drupe.

Cryptolomentum: a fruit with entire
valves but the endocarp segmented into
one-seeded papery envelopes.

Samara with a basal seed chamber of
Pterogyne nitens [L.P. Queiroz] and a
samaroid with a central seed chamber
of Burkea africana [Pilz 2056, FHI]

Drupaceous legume of Vouacapoua
americana

[J. Piolain, inaturalist-open-
data.s3.amazonaws.com/photos/268491902]

Internal view of the fruit of
Plathymenia reticulata
showing paleaceous one-
seeded articles [L.P. Queiroz]

SEEDS
Aril: a seed appendage arising from the ~ Sarcotesta: a fleshy outer layer derived Winged seeds: provided with
funicle. from the seed tegument. lateral expansions of the seed coat.

7

Immature winged seeds of

Seed arils of Pithecellobium dulce (left)
[L.P. Queiroz] and Acacia cyclops (right)
[B.B. Lamont]

Scheme 7.

Internal view of the fruit of Inga
subnuda showing the sarcotesta
around the seeds [L.P. Queiroz]

Parapiptadenia zehntheri
[L.P. Queiroz]
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2. Tribe Ceratonieae

Gwilym P. Lewis™

Citation: Lewis GP (2024) 2. Tribe Ceratonieae. In: Bruneau A, Queiroz LP, Ringelberg
JJ (Eds) Advances in Legume Systematics 14. Classification of Caesalpinioideae. Part
2: Higher-level classification. PhytoKeys 240: 62-69. https://doi.org/10.3897/phytok-
eys.240.101716

Tribe Ceratonieae Rchb., Fl. Germ. Excurs. 2(2): 544. 1832.
Figs 6-11

Ceratoniinae H.S. Irwin & Barneby in R.M. Polhill & PH. Raven, Adv. Legume
System. 1: 98. 1981.

Type. Ceratonia L.

Included genera (4). Acrocarpus Wight ex Arn. (1 species), Arcoa Urb. (1),
Ceratonia L. (2), Tetrapterocarpon Humbert (2).

Description. Unarmed (rarely the stipules of juvenile leaves spinescent) shrubs
or trees. Stipules spinescent (Arcoa), minute, caducous or lacking. Leaves pin-
nate or bipinnate with a terminal pinna. Inflorescences erect or pendent racemes
or panicles, sometimes clustered on short shoots or ramiflorous. Flowers unisex-
ual or bisexual, a short hypanthium usually present, and sometimes a prominent
central pulviniform disk; sepals valvate to slightly imbricate; petals absent or 4-5
(6) per flower; androecium haplo- to diplostemonous, or occasionally stamens
more than 2x petal number. Fruits dehiscent or indehiscent, linear to linear-ob-
long with an adaxial narrow wing, or oblong-ellipsoid, or laterally compressed
and 4-winged (the wings in two unequal pairs), 1-several-seeded. Seeds com-
pressed, usually separated by areas of pulpy mesocarp, pleurogram lacking.

Distribution. Highly disjunct in Hispaniola (Arcoa), Madagascar (Tetraptero-
carpon), tropical (South-)East Asia (Acrocarpus), and north-eastern Africa, the
Mediterranean, Oman, Yemen and Somalia (Ceratonia).

Clade-based definition. The most inclusive crown clade containing Arcoa
gonavensis Urb. and Ceratonia siliqua L., but not Umtiza listeriana Sim, Dimor-
phandra conjugata (Splitg.) Sandwith or Mimosa sensitiva L. (Fig. 6).

Notes. The tribal name Ceratonieae was first published by Reichenbach
(1832) to accommodate the genus Ceratonia. Irwin and Barneby (1981) placed
Ceratonia in its own new subtribe Ceratoniinae H.S. Irwin & Barneby of tribe Cas-
sieae, and they would have accorded the genus tribal rank, i.e., a reinstatement
of Reichenbach'’s (1832) taxon, “if not dissuaded by others” (Irwin and Barneby
1981:98). Herendeen et al. (2003b), based on molecular and morphological data,
grouped seven disparate caesalpinioid genera in their “Umtiza clade”, which in-
cluded two major subclades: the Arcoa-Tetrapterocarpon-Acrocarpus-Ceratonia
clade and the Gymnocladus-Umtiza-Gleditsia clade. More recent studies do not
support the monophyly of these two clades together (Manzanilla and Bruneau
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—— Arcoa
0.55
— Tetrapter ocarpon
/ 0.73
Mimoseae |
i
core —— Acrocarpus
mimosoid
clade ;
ingoid 0.69
clade —e
—s 05 . Ceratonia

Figure 6. Generic relationships in tribe Ceratonieae. Left part of figure shows complete genus-level Caesalpinioideae phy-
logeny with the Ceratonieae indicated with a red rectangle. Branch lengths are expressed in coalescent units and terminal
branches were assigned an arbitrary uniform length for visual clarity. Support for relationships is based on fractions of sup-
porting and conflicting gene trees: pie charts show gene tree support and conflict per node (blue representing supporting
gene trees, green gene trees supporting the most common alternative topology, red gene trees supporting further alternative
topologies, grey gene trees uninformative for this node), and numbers above pie charts are Internode Certainty All support
values [both calculated with PhyParts (Smith et al. 2015)]. If present, red numbers below pie charts are non-significant (i.e. >
0.05) outcomes of ASTRALs polytomy test (Sayyari and Mirarab 2018), which tests for each node whether the polytomy null
model can be rejected. Monophyletic genera are represented by single branches; see Suppl. material 2 for a phylogeny with all
accessions. See Suppl. material 3 for gene tree support across the phylogeny. The phylogeny is a pruned version of the back-
bone phylogeny of Ringelberg et al. (2023), where full details of the data and phylogenomic analysis methods are presented.

2012; LPWG 2013, 2017; Ringelberg et al. 2022) and they are here recognised
under the two reinstated tribes Ceratonieae and Gleditsieae, respectively. Tribe
Ceratonieae is resolved as sister to the rest of Caesalpinioideae (Fig. 6) and
comprises six species in four genera (two of the genera are monospecific).

Only two characters have been found to be shared by members of tribe
Ceratonieae: bipinnate leaves with a single terminal pinna (Fig. 7E; although
Ceratonia leaves are usually singly pinnate) and three of the four genera (all
except Arcoa, which is sister to the three other genera) have a large deletion in
the plastid trnL intron (Bruneau et al. 2001). Three of the genera (Acrocarpus
is the exception) are dioecious (although occasional bisexual flowers occur).
Ceratonia and Acrocarpus are sister genera, both have simple inflorescences, a
haplostemonous androecium, glabrous stamen filaments, alternate first seed-
ling leaves, septate wood fibres, and a chromosome base number of x = 12.
They differ in unisexual (Ceratonia) versus bisexual (Acrocarpus) flowers, ab-
sence of petals (Ceratonia) versus petals present (Acrocarpus), and fruit type:
indehiscent (Ceratonia) versus dehiscent (Acrocarpus). Three of the four gen-
era are confirmed as non-nodulating and the status of Tetrapterocarpon is not
known (Sprent 2001; Faria et al. 2022).
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Arcoa Urb., Repert. Spec. Nov. Regni Veg. 19: 4. 1923.
Figs 7, 8

Type. Arcoa gonavensis Urb.

Description. Shrub or small tree, with well-developed brachylasts. Stipules
spinescent, caducous. Leaves pinnate when juvenile, bipinnate with a terminal
pinna when mature, leaflets opposite to subopposite, sessile. Inflorescence a
sparsely branching panicle of spikes arising from a thickened woody brachy-
blast. Flowers unisexual, staminate flowers with a prominent pistillode, pistil-
late flowers with staminoidia; sepals free to a very short hypanthium; petals 5
(6); a short cupuliform disk present centrally; stamens (or staminodes) num-
ber more than twice sepal number (12 or more per flower); pollen markedly
irregular and coarsely reticulate, porate with prominent pores; ovary with an
appressed rust-coloured indumentum, stigma terminal and capitate. Fruits ob-
long-ellipsoid, subterete, thick-walled, indehiscent, 1-few-seeded. Seeds ovate,
compressed, surrounded by copious pulp, pleurogram lacking (Fig. 7A).

Chromosome number. Unknown.

Included species and geographic distribution. Monospecific (A. gonaven-
sis), endemic to Hispaniola (Dominican Republic, Haiti, and the Island of
Gonave) (Fig. 8).

Ecology. Arid tropical vegetation on limestone hills and cliffs.

Etymology. Named for Count George von Arco (ca. 1903).

Human uses. Unknown.

Notes. Originally placed by Urban (1923) in the Euphorbiaceae, Arcoa was
subsequently transferred to the Leguminosae by Urban (1928). The genus was
placed in the eclectic Dimorphandra group of Caesalpinieae by Polhill and Vidal
(1981), along with Tetrapetrocarpon, both with unisexual flowers and petals not
covered by the sepals in bud, but phylogenetic analyses clearly resolved Arcoa
as part of the “Umtiza clade”, either sister to the Gleditsieae genera (Herendeen
et al. 2003b) or sister to those of Ceratonieae (Bruneau et al. 2008), the latter
as in Ringelberg et al. (2022).

Taxonomic references. Lewis (2005b); Urban (1928).

Tetrapterocarpon Humbert, Compt. Rend. Hebd. Séances Acad. Sci. 208:
374.1939.
Figs 7,9

Type. Tetrapterocarpon geayi Humbert

Description. Unarmed trees or shrubs, dioecious; brachyblasts absent.
Stipules inconspicuous, minute and caducous. Leaves bipinnate, ending in a
terminal pinna; leaflets alternate. Inflorescences axillary, spike-like racemes of
small, subsessile flowers, usually aggregated into panicles. Flowers unisexual,
actinomorphic, 4-merous (sepals and petals 4 per flower), greenish; sepals equal,
petals equal, both whorls imbricate in young bud; androecium diplostemonous
in staminate flowers, with one whorl of 4 fertile stamens, their filaments with an
apical tuft of hairs behind the anthers, and one whorl of 4 hairy staminodes, lack-
ing anthers; pollen with a scabrate-punctate sculpture pattern; pistillate flowers
with a stipitate, compressed-fusiform ovary, stigma capitate and bilobed. Fruits
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Figure 7. Flower, fruit, and vegetative characters of tribe Ceratonieae A Arcoa gonavensis Urb., foliage and fruits, Do-
minican Republic B Tetrapterocarpon geayi Humbert, fruits and part of bipinnate leaf, Madagascar (Du Puy M410)
C-E Acrocarpus fraxinifolius Wight & Arn., India, cultivated tree C inflorescence D dehisced fruits and new flush foliage
E part of a bipinnate leaf F=J Ceratonia siliqua L. F tree, Jordan, semi-desert near Petra G fruits, Israel, Mt. Scopus
Botanical Gardens, Jerusalem H pistillate flowers, Crete | staminate flowers, Crete J staminate inflorescences, Israel,
Jerusalem Botanical Gardens. Photo credits A F Jimenez R. B D Du Puy C-E https://efloraofindia.com/2011/02/01/
acrocarpus-fraxinifolius/ E D Valke F, G, J O Fragman-Sapir H, | G Lewis.
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membranous, indehiscent, compressed, 4-winged (in two unequal pairs), 1-seed-
ed (Fig. 7B). Seeds trapezoid, subterete, club-shaped, pleurogram lacking.

Chromosome number. Unknown.

Included species and geographic distribution. Two species, both endemic
to Madagascar (Fig. 9).

Ecology. Seasonally dry tropical to xerophytic forest and thicket, on lime-
stone, basalt, or sand.
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Figure 8. Distribution of Arcoa based on quality-controlled digitised herbarium records.
See Suppl. material 1 for the source of occurrence data.
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Figure 9. Distribution of Tetrapterocarpon based on quality-controlled digitised herbari-
um records. See Suppl. material 1 for the source of occurrence data.
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Etymology. From Greek, tetra- (= four), ptero- (= winged) and carpos (= fruit),
the fruits have four dry, papery wings in unequal pairs.

Human uses. Tetrapterocarpon geayi is used locally for carpentry, cart con-
struction and to make charcoal (Du Puy and Rabevohitra 2002).

Notes. Although placed in the Dimorphandra group of the Caesalpinieae by Pol-
hill and Vidal (1981), the genus was resolved as sister to an Acrocarpus-Ceratonia
clade in a study of the “Umtiza clade” by Herendeen et al. (2003b), sharing with
these two genera a bipinnate leaf with an unequal leaflet base, and this relation-
ship is supported in the phylogenomic analysis of Ringelberg et al. (2022) (Fig. 6).

Taxonomic references. Du Puy and Rabevohitra (2002); Lewis (2005b).

Acrocarpus Wight ex Arn., Mag. Zool. Bot. 2(12): 547. 1839.
Figs 7,10

Type. Acrocarpus fraxinifolius Wight & Arn.

Description. Unarmed evergreen tree, bark pale grey, smooth, brachyblasts
absent. Stipules not seen, presumed lacking, at least on mature leaves. Leaves
large, bipinnate with a single terminal pinna, leaflets ovate-lanceolate, acum-
inate (Fig. 7E). Inflorescences densely flowered, erect, or drooping racemes,
or panicles (Fig. 7C). Flowers bisexual, patent or nodding, 5-merous, sepals
and petals green, sepals slightly imbricate, petals slightly longer; disk cupu-
lar, completely united with the red hypanthium; androecium haplostemon-
ous, stamens five, exserted from corolla (Fig. 7C), filaments with basal half
green, upper half orange-red, anthers dorsifixed, with introse slits; pollen with
a scabrate-punctate sculpture pattern; ovary stipitate, the short style tapered
and inflexed to a minute stigmatic pad. Fruits linear to linear-oblong, dehis-
cent, 2-valved, narrowly winged along upper suture, several- to many-seeded
(Fig. 7D). Seeds ovate or circular, compressed, testa surface with concentric
fracture lines, pleurogram lacking.

Chromosome number. 2n = 24 (Goldblatt 1981b).

Included species and geographic distribution. Monospecific (A. fraxinifoli-
us), native to South East Asia (from the Indian subcontinent to China and In-
do-China) (Fig. 10).

Ecology. Tropical and subtropical broad-leaved rainforest and evergreen gal-
lery forest.

Etymology. From Greek, acro- (= summit or top) and carpos (= fruit), most
probably alluding to the long-stipitate ovaries and fruits.

Human uses. Timber of A. fraxinifolius (pink cedar tree) is used to make tea
boxes, furniture, and plywood; the species is widely grown as an ornamental
and is also used for fodder, gums, and bee forage (for honey) (Lewis 2005b).

Notes. Acrocarpus was earlier placed in its own Acrocarpus group of tribe
Caesalpinieae (Polhill and Vidal 1981), but the first molecular phylogenetic
analyses based on just a few plastid markers (Doyle et al. 2000; Bruneau et
al. 2001; Kajita et al. 2001) suggested the genus was closely related to Cera-
tonia (then placed in Cassieae), a relationship that clearly is supported in the
phylogenomic analyses of Ringelberg et al. (2022). A large range of flower size
throughout its distribution range formerly led to the recognition of two species.

Taxonomic references. Hou (1996a); Lewis (2005b).
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Figure 10. Distribution of Acrocarpus based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.

Ceratonia L., Sp. Pl. 2: 1026. 1753.
Figs 7,11

Siliqua Duhamel, Traité Arbr. Arbust. 2: 261. 1755, nom. superfl.
Ceratia Adans., Fam. PI. 2: 319. 1763. Type not designated.

Type. Ceratonia siliqua L.

Description. Long-lived, evergreen, small to medium-sized trees (to ca. 12
m) (Fig. 7F) and shrubs, polygamous or dioecious or occasionally hermaphro-
dite; brachyblasts absent. Stipules minute, caducous or lacking. Leaves usu-
ally once pinnate, although bipinnate leaves rarely occur in C. siliqua; leaflets
opposite to alternate. Inflorescences short spike-like racemes, solitary or fas-
ciculate, ramiflorous on main branches (Fig. 7J) or clustered on young growth.
Flowers commonly unisexual, apetalous, staminate flowers haplostemonous
and bearing a pistilloide (Fig. 71), pistillate flowers sometimes bearing stami-
nodes (Fig. 7H), functionally bisexual flowers rare, calyx lobes (4) 5, imbricate,
shortly connate at base, a very short hypanthium and a large pulviniform (cush-
ion-like) disk present (Fig. 7H, I); pollen tetracolporate (C. siliqua) or tricolpo-
rate (C. oreothauma Hillc., G.P. Lewis & Verdc.); ovary short-stipitate. Fruits
oblong, thick, indehiscent, dark brown and sub-woody when mature, with a
sweet pulpy mesocarp (C. siliqua, Fig. 7G), or coriaceous to sub-woody, laterally
compressed but with the valves raised over the seed chambers, mesocarp dry
(C. oreothauma), many-seeded. Seeds very hard, ovate to oblong or pyriform,
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laterally compressed, separated by a pulpy, sugary mesocarp (C. siliqua), pleu-
rogram lacking.

Chromosome number. 2n = 24 (Goldblatt 1981b).

Included species and geographic distribution. Two species, one (C. siliqua)
native to north-eastern Africa and the eastern Mediterranean (its native range
uncertain due to its long history of cultivation), and Ceratonia oreothauma, with
two distinct subspecies, one in Oman and Yemen and the other in the Somali
Republic (Fig. 11).

Ecology. Mediterranean scrubland (dry hillsides in garigue and coastal and
submaritime maquis) (C. siliqua); rocky limestone slopes and gullies (C. oreo-
thauma); 0-2000 m.

Etymology. From ‘Ceratonia’, ‘ceronia’ or ‘ceratea’ (Greek names for C. silig-
ua), or possibly from ceras (Greek = horn) referring to the long, curved pods of
C. siliqua.

Human uses. Ceratonia siliqua is widely cultivated in the Mediterranean for
forest-forage and its nutritious fruits; the Romans were harvesting the species
as early as 79 AD. Carob seeds are said to be the original carat used as a stan-
dard weight by jewellers. Ceratonia siliqua is also used for wood, as a chocolate
and coffee substitute, and occasionally to make alcohol. Carob seed gum is
used in foods, cosmetics, medicines, photographic film emulsions, adhesives,
paints, inks, and polishes (Lewis 2005b). Ceratonia oreothauma subsp. oreo-
thauma is used locally in Oman as goat fodder (Hillcoat et al. 1980).

Notes. The two Ceratonia species are differentiated, amongst other characters,
by the pollen type, tetracolporate in C. siliqua and tricolporate in C. oreothauma
(Ferguson 1980; Graham and Barker 1981). Ceratonia siliqua is highly plastic in
the sexuality of individual trees, in inflorescence branching pattern (racemose or
cymose), in presence or absence of floral bracts, in organ number per whorl, miss-
ing floral organs, pollen grain form, and carpel cleft orientation (Tucker 1992).

Taxonomic references. Hillcoat et al. (1980); Lewis (2005b); Meikle (1977);
Thulin (1993).
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Figure 11. Distribution of Ceratonia based on quality-controlled digitised herbarium re-
cords. Note that many distribution points observed here are from cultivated Ceratonia
specimens. The true native range of the genus Ceratonia is likely to be more restricted
than depicted on the map. See Suppl. material 1 for the source of occurrence data.
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3. Tribe Gleditsieae
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Ringelberg JJ (Eds) Advances in Legume Systematics 14. Classification of Caesalpini-
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Tribe Gleditsieae Nakai, Chosakuronbun Mokuroku [Ord. Fam. Trib. Nov.]:
253. 1943.
Figs 12-17

Type. Gleditsia J. Clayton

Included genera (3). Gleditsia J. Clayton (13 species), Gymnocladus Lam.
(6), Umtiza Sim (1).

Description. Deciduous or evergreen trees, with simple or branched thorns
or unarmed; branches with or without lateral brachyblasts. Stipules inconspic-
uous (Gleditsia), foliaceous, caducous (Gymnocladus), or absent (Umtiza).
Leaves bipinnate, pinnate, or intermediate with one or more pinnae replaced
by a leaflet. Inflorescences panicles or racemes. Flowers regular, bisexual
(Umtiza), or unisexual and then androdioecious or dioecious (Gleditsia, Gymno-
cladus), small, white or greenish to violet, mostly 5-merous; hypanthium short
to elongate; calyx gamosepalous; petals small; stamens (6) 10, free; pollen in
tricolporate monads, exine perforate, reticulate; ovary sessile or stipitate. Fruit
compressed or turgid, papery, leathery or woody, dehiscent, tardily dehiscent
or indehiscent, sometimes with pulpy interior, with few to 25 (40) seeds. Seeds
compressed to subterete, orbicular or ovoid-elliptic.

Distribution. Temperate to subtropical North America, South America, Asia,
and South Africa.

Clade-based definition. The most inclusive crown clade containing Umtiza
listeriana Sim and Gymnocladus dioicus (L.) K. Koch, but not Ceratonia siliqua
L., Dimorphandra conjugata (Splitg.) Sandwith or Mimosa sensitiva L. (Fig. 12).

Notes. Tribe Gleditsieae was first named by Nakai (1943) to accommodate
Gleditsia and Gymnocladus. A close relationship between the two genera has
long been known (Polhill and Vidal 1981; Polhill 1994; Lewis 2005b). Gledit-
sia and Gymnocladus were resolved together with Umtiza, as well as with Tet-
rapterocarpon Humbert, Arcoa Urb., Ceratonia L. and Acrocarpus Wight ex Arn.,
in a clade that was informally named the Umtiza clade (Herendeen et al. 20033,
2003b). The close relationship of Gleditsia, Gymnocladus and Umtiza has been
confirmed by Manzanilla and Bruneau (2012), LPWG (2013, 2017) and Ringel-
berg et al. (2022), but the monophyly of the larger Umtiza clade is not sup-
ported (Fig. 12). Umtiza was previously placed in the Cynometra group of tribe
Detarieae by Cowan and Polhill (1981) with some uncertainty. The small regular
flowers and thorns in Umtiza are notable morphological similarities to Gleditsia.
The three genera differ most in fruit structure and dehiscence.
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Figure 12. Generic relationships in tribe Gleditsieae. For description of phylogeny and
support values, see Fig. 6 caption (page 63).

Umtiza Sim, Forest Fl. Cape Good Hope: 205. T. 52. 1907.
Figs 13-15

Type. Umtiza listeriana Sim

Description. Small evergreen trees to 12 m or shrubs, branches armed with
stout spines that are frequently branched; branches with lateral brachyblasts
(Fig. T3A-C). Stipules absent. Leaves paripinnate, alternate, (3) 5-9 (12) pairs
of subopposite leaflets, sometimes with a lateral terminal leaflet. Inflorescences
panicles, terminal on spur shoots; bracts minute, persistent. Flowers white,
small, regular, bisexual, 5-merous or more rarely 4-merous (Fig. 14A, B); hypan-
thium short; calyx lobes subequal, sometimes one lobe longer; petals equal,
free, inserted on hypanthium rim with the stamens; androecium diplostemon-
ous, stamens opposite petals shorter than those alternate with petals; pollen
exine perforate; ovary sessile bearing two ovules. Fruit dehiscent along both
sutures, subligneous, valves twisting, not pulpy, usually one-seeded (Fig. 13G).
Seed ovate with truncate base, compressed.

Chromosome number. Unknown.

Included species and geographic distribution. Monospecific (U. listeriana),
from Eastern Cape region, South Africa, primarily along the Buffalo River be-
tween East London and King William’'s Town (Fig. 15).

Ecology. Subtropical dry forest, bushland and thicket.

Etymology. Derived from ‘umthiza’, the African vernacular name for the sin-
gle species, U. listeriana.

Human uses. Used locally for medicine and has alleged magical properties,
witchdoctors have used sticks of the tree as healing wands; the wood was once
used to house propeller shafts in small boats because its oiliness provided
constant lubrication (Ross 1977).

Notes. The genus is monospecific with Umtiza listeriana endemic to the
Eastern Cape region of South Africa where the species is endangered and
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Figure 13. Gleditsieae, diversity of vegetative morphology and fruits A-C Umtiza listeriana Sim A small tree B branch
with pinnately compound leaves and inflorescence C branch with thorn at node D Gymnocladus assamicus Kanijilal ex
P.C. Kanjilal branch with bipinnate leaves and inflorescence E Gleditsia japonica Miq., bipinnate leaf with several pin-
nae replaced by single leaflets, cultivated at the Royal Botanic Gardens, Kew F Gleditsia amorphoides (Griseb.) Taub.,
branched thorns G Umtiza listeriana dehisced fruits H Gymnocladus dioicus L., fruit | Gleditsia triacanthos L., fruits. Photo
credits A-C, G SAplants, Wikimedia Commons (CC-BY-SA 4.0) D B Choudhury E, F GP Lewis H Chicago Botanic Garden
(photographer unknown) I A Schnabel.
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Figure 14. Gleditsieae, floral diversity A, B Umtiza listeriana Sim A branch with inflorescence of hermaphrodite flowers
B close-up of flowers C, D Gymnocladus assamicus Kanijilal ex P.C. Kanjilal C inflorescence of hermaphrodite flowers
D dissected hermaphrodite flower E Gymnocladus chinensis Baill., inflorescence, cultivated at the US National Arboretum
F Gymnocladus dioicus L., cultivated at Chicago Botanic Garden, upright inflorescence of hermaphrodite flowers G branch
with leaves and inflorescence H Gleditsia triacanthos L., inflorescence of staminate flowers | Gleditsia caspica Desf., in-
florescence, cultivated at the Royal Botanic Gardens, Kew. Photo credits A, B SAplants, Wikimedia Commons (CC-BY-SA
4.0) C, D Murata E PS Herendeen F, G R Carlson H Royal Botanic Gardens, Kew (photographer unknown) I M Svanderlik.
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Figure 15. Distribution of Umtiza based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.

protected. The Umtiza Nature Reserve is named for this species. Cowan and
Polhill (1981) treated Umtiza as a member of the Detarieae, but with uncertain-
ty, partially due to the absence of stipules. Typically, intrapetiolar stipules char-
acterise Detarieae and Amherstieae, but their absence in Umtiza made tribal
affinity uncertain. Umtiza is most similar to species of Gleditsia in the presence
of branched and unbranched thorns derived from lateral shoots. Umtiza differs
from the other two genera of the tribe in the presence of only hermaphrodite
flowers and fully dehiscent fruits that lack pulp.

Taxonomic references. Allen and Allen (1981); Ross (1977), with illustration.

Gymnocladus Lam. Encycl. Meth., Bot. 1: 733. 1785.
Figs 13, 14,16

Lectotype. Gymnocladus canadensis Lam., nom. illeg. [= Gymnocladus dioicus
(L.) Koch (= Guilandina dioica L.; vide Britton and Rose 1930)]

Description. Large to medium size deciduous trees, unarmed, stems often
stout, androdioecious (individuals with either staminate flowers or hermaph-
rodite flowers) or dioecious. Stipules small, inconspicuous. Leaves even- or
irregularly-bipinnate, pinnae 3-10 pairs, proximal-most sometimes reduced
to single leaflets, opposite, subopposite or alternate; leaflets alternate, 630
per pinna, lamina margin entire (Figs 13D, 14F, G). Inflorescences terminal, ra-
cemes or panicles, 15-50 flowers (Fig. 14E, F); bracts and bracteoles usually
absent, sometimes present, minute. Flowers white, greenish white, or purple,
pedicellate, regular, hypanthium elongate; calyx lobes 5, narrow; corolla lobes
5, wider than sepal lobes; stamens 10, inserted on hypanthium; pollen exine
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perforate to reticulate; ovary sessile or short-stipitate, style short, thick (Fig.
14C, D). Fruit sessile, compressed, turgid, oblong, indehiscent or tardily dehis-
cent on placental suture, woody, pulpy between seeds, 1-8-seeded (Fig. 13H).
Seeds subglobose to somewhat flattened, testa smooth to rough.

Chromosome number. 2n = 28 (Goldblatt 1981b).

Included species and geographic distribution. Six species in eastern and
central North America, China, Vietnam, India, Burma, Thailand (Fig. 16). The
limits of the natural distribution of G. dioicus are unclear due to its widespread
cultivation in eastern North America. Gymnocladus assamicus Kanijilal ex P.C.
Kanijilal from the eastern Himalayan region of India is critically endangered.

Ecology. Temperate bottomlands and riparian woodlands, tropical and sub-
tropical montane woodlands and wooded hillsides (Chen et al. 2010c).

Etymology. The genus name derives from the Greek (= naked branch) be-
cause G. dioicus is one of the latest trees to leaf out in the spring.

Human uses. Multiple species of Gymnocladus are used by people in differ-
ent parts of the world (Lee 1976; Allen and Allen 1981; Poindexter et al. 2022a).
Gymnocladus dioicus is widely planted as an ornamental and street tree. The
wood of G. dioicus and G. chinensis is used for fence posts, construction, rail-
way ties and carpentry. Roasted seeds of G. dioicus were formerly used as a
coffee substitute, hence the common name Kentucky Coffee Tree used in North
America. Some species are used for medicine, insecticides, oils, and soap.

Notes. The taxonomy of the species of Gymnocladus is well established,
but the monophyly of the genus has not been adequately tested. Only G. dioi-
cus and/or G. chinensis have been included in phylogenetic analyses (Heren-
deen et al. 2003b; Schnabel et al. 2003; Choudhury and Khan 2020; Feng et
al. 2021; Ringelberg et al. 2022). Given the morphological variation among the
species of Gymnocladus and similarities to Gleditsia it would be worthwhile
to test the monophyly of Gymnocladus in an analysis that includes more spe-
cies and samples. Lee (1976) recognised four species in the genus (two addi-
tional species were described subsequently), which he hypothesised to be of
tropical origin. Choudhury et al. (2014) documented functional androdioecy in
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Figure 16. Distribution of Gymnocladus based on quality-controlled digitised herbarium records. See Suppl. material 1
for the source of occurrence data.
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G. assamicus. The chloroplast genome of G. chinensis was characterised by
Feng et al. (2021).

Taxonomic references. Allen and Allen (1981); Poindexter et al. (2022a);
Schnabel et al. (2003).

Gleditsia J. Clayton in Linnaeus, Gen. PI. 5: 476. 1754.
Figs 13,14,17

Melilobus Mitch., Diss. Gen. Pl.: 37. 1769. Type: Melilobus heterophyla Raf. [=
Gleditsia triacanthos L.]

Asacara Raf., Neogenyton: 2. 1825. Type: Asacara aquatica (Marshall) Raf. [=
Gleditsia aquatica Marshall]

Garugandra Griseb., Abh. Konigl. Ges. Wiss. Gottingen 24: 96. 1879. Type: Garu-
gandra amorphoides Griseb. [= Gleditsia amorphoides (Griseb.) Taub.]

Caesalpiniodes Kuntze, Rev. Gen. 1: 166. 1891. Type: Caesalpiniodes triacan-
thum (L.) Kuntze [= Gleditsia triacanthos L.]

Pogocybe Pierre, Fl. Cochinch.: t. 392B. 1899. Type: Pogocybe entadoides
Pierre. [= Gleditsia australis Hemsl.]

Type. Gleditsia triacanthos L.

Description. Large to medium size deciduous trees (G. saxatilis was de-
scribed as evergreen), usually well-armed with simple or compound thorns on
trunk and branches (Fig. 13F), sometimes thornless, especially in cultivated
plants; branches with lateral brachyblasts; androdioecious (individuals with ei-
ther staminate flowers or hermaphrodite flowers) or dioecious. Stipules small,
inconspicuous. Leaves bipinnate, pinnate, or intermediate with one or more
pinnae replaced by a leaflet, often all forms found on the same plant; bipin-
nate leaves, 2-10 pairs of pinnae, leaflets (1) 4-32 per pinna, lamina margins
usually crenulate, rarely entire (Fig. 13E). Inflorescences terminal, axillary or
cauliflorous racemes, few to many flowered; bracts present, caducous (Fig.
14H, ). Flowers greenish white, regular, staminate flowers smaller than bisex-
ual flowers; hypanthium well developed, short, narrow; calyx bell-shaped, lobes
3-5, subequal; petals 3-5, subequal; stamen number variable, 3—-10, haploste-
monous or diplostemonous; pollen, exine perforate to reticulate; ovary sessile/
stipitate. Fruit stipitate, flat or compressed, indehiscent, papery, leathery or car-
tilaginous, often with pulpy interior, 1-40-seeded (Fig. 13I). Seeds elliptic to
quadrangular or ovate to circular, compressed to terete.

Chromosome number. 2n = 28 (Goldblatt 1981b).

Included species and geographic distribution. Thirteen species and 1 hybrid
taxon. Eastern and central North America to northern Mexico; Bolivia to north-
ern Argentina; China, Tibet, Vietnam, Korea, Japan, Malaysia, Philippines, Azer-
baijan (Fig. 17). Widespread cultivation of G. triacanthos has greatly expanded
its range in North America and obscured its original native area.

Ecology. Species are generally found in temperate and subtropical wood-
lands and thickets on sandy and rocky slopes, and lowland wet forest and
swamp forest (Chen et al. 2010d; Poindexter et al. 2022b). Due to widespread
cultivation of G. triacanthos in North America its original habitat preferences
are unclear.
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Figure 17. Distribution of Gleditsia based on quality-controlled digitised herbarium records. See Suppl. material 1 for the
source of occurrence data.

Etymology. The genus name commemorates Johann Gottlieb Gleditsch, di-
rector of the Berlin Botanical Garden, who died in 1786.

Human uses. Multiple species of Gleditsia are used by people in different
parts of the world (Gordon 1966; Allen and Allen 1981; Poindexter et al. 2022b).
The thornless form of G. triacanthos is widely cultivated as an ornamental and
street tree in North America and elsewhere. The sweet fruits are used as a fod-
der for livestock. The rot resistant wood is used for fence posts, construction
and railway ties. The thorns have a variety of historic uses (e.g., as needles and
for carding wool). Fruits of some species are rich in saponins and have been
used as soap substitutes.

Notes. Phylogenetic analyses indicate that the genus is monophyletic (Her-
endeen et al. 2003b; Schnabel et al. 2003; Manzanilla and Bruneau 2012; LPWG
2013,2017). The genus was monographed by Gordon (1966). The taxonomy of
Chinese species was revised in the Flora of China, which recognised six species
in the region (Chen et al. 2010d). In 2021, G. saxatilis Z.C. Lu, Y.S. Huang & Y.
Liu was described from Guangxi, China (Lu et al. 2021). The species is notable
in that it is described to be evergreen. Variability, especially in leaf form, flower
structure, and thorn development has resulted in the description of numerous
species, subspecies, varieties and forms that are now treated as synonyms
under several recognised species, especially G. japonica Miq., G. sinensis Lam.
and G. triacanthos.

Taxonomic references. Allen and Allen (1981); Chen et al. (2010d); Gordon
(1966); Poindexter et al. (2022b).
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4. Tribe Pterogyneae
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Tribe Pterogyneae Legume Phylogeny Working Group, tribus nov.
urn:lsid:ipni.org:names:77339337-1
Figs 18-20

Diagnosis. Differing from all other tribes of subfamily Caesalpinioideae by the
combination of imparipinnate leaves with a well-formed rachis extension, al-
ternate leaflets, compact catkin-like racemes, flowers small, polygamous and
regular, the ovary with a marginal wing, style subterminal, fruit a samara with
the basal seed chamber with a small subterminal beak (style remnant), and
chromosome number 2n = 20.

Type. Pterogyne Tul. (designated here).

Included genera. Tribe Pterogyneae includes only the genus Pterogyne with
one species.

Clade-based definition. The most inclusive crown clade containing Pterogyne
nitens Tul., but not Ceratonia siliqua L., Umtiza listeriana Sim or Cassia fistula L.

Notes. The tribe Pterogyneae is being proposed here to include the single
genus Pterogyne. This genus was previously ascribed to the tribe Cynometre-
ae (currently subfamily Detarioideae) by Bentham (1865) and Taubert (1894).
Later, it was recognised as morphologically distinct and placed in the pheneti-
cally isolated Pterogyne group within the broadly polymorphic and polyphyletic
tribe Caesalpinieae (sensu Polhill and Vidal 1981; Lewis 2005b). This isolat-
ed position was also demonstrated by phylogenetic analyses using different
morphological and molecular markers, in which Pterogyne is resolved in quite
different positions in the Caesalpinioideae phylogeny (Fig. 18). Most plastid
sequence data support a position of Pterogyne as sister to the Caesalpinieae
(Caesalpinia clade in Bruneau et al. 2001, 2008; Fig. 18C), whereas combined
analyses of plastid and morphological data (Herendeen et al. 2003a) and the
nuclear sucrose synthase (SUSY) gene (Manzanilla and Bruneau 2012) sug-
gest a closer relationship with the Cassieae (Fig. 18B). More recent analyses of
the entire plastid genome of the Leguminosae also provided ambiguous results
and found Pterogyne to cluster with the Caesalpinieae when considering only
the coding genes (Fig. 18C) and sister to all remaining Caesalpinioideae when
considering the non-coding loci (Fig. 18D; Zhang et al. 2020). Phylogenomic
analyses of ca. 1500 nuclear genes supported Pterogyne as sister to all Cae-
salpinioideae, except the Ceratonieae and Gleditisieae clades (Fig. 18A; Zhao
et al. 2021; Kates et al. 2024).
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Figure 18. Contrasting phylogenetic positions for Pterogyne as supported by different analyses A sister to all Caesalpini-
oideae, except Ceratonieae and Gleditsiae (ca. 1500 nuclear genes; Zhao et al. 2021) B sister to Cassieae (SUSY nuclear
gene and combined trnL intron + morphological data; Manzanilla and Brunau 2012, Herendeen et al. 200343, respectively)
C sister to Caesalpinieae (trnL intron and coding plastid genes; Bruneau et al. 2001; Zhang et al. 2020) D sister to the
remaining Caesalpinioideae (plastid non-coding loci; Zhang et al. 2020).

The uncertain phylogenetic position of Pterogyne probably reflects the short
diversification time between the divergence of the four distinct lineages, Ptero-
gyne, Cassieae, Caesalpinieae, and the remaining Caesalpinioideae, in the Pa-
leocene, with Pterogyne representing a long branch diverging from those other
lineages between 57 Ma and 60 Ma (Zhao et al. 2021).

The recognition of the monogeneric (and monospecific) tribe Pterogyneae is
additionally supported by its unique combination of morphological features, as
highlighted in the diagnosis above. This isolated evolutionary position is also
corroborated by a chromosome number of 2n = 20 for Pterogyne nitens, which
is cytologically unique in subfamily Caesalpinioideae (Goldblatt 1981b).

Pterogyne Tul., Ann. Sci. Nat., Bot., sér. 2, 20: 140. 1843.
Figs 19, 20

Type. Pterogyne nitens Tul.

Description. Medium to tall trees, mostly 4-8 m but sometimes to 20
m, unarmed (Fig. 19A); bark light grey; short shoots absent. Stipules very
small and falling well before leaf expansion (Fig. 19B). Leaves imparipin-
nate, petiole and leaf rachis dorsally flattened and sulcate, the rachis ex-
tending beyond the distal leaflet, 7-13-foliolate, leaflets alternate, mostly
elliptical, pinnately veined, secondary veins brochidrodromous; stipels seti-
form, small, caducous (Fig. 19B); extrafloral nectaries absent. Inflorescence
bracteate, amentiform, densely multi-flowered, short racemes, these isolat-
ed or grouped in short axillary clusters (Fig. 19C, D). Flowers small (ca. 3-5
mm diam), actinomorphic, bisexual or unisexual (staminate), pedicellate,
greenish-yellow (Fig. 19E); hypanthium absent; sepals 5, free; petals 5, free,
imbricate, reflexed; stamens 10, free; pollen grains in monads, 3-colporate,
exine psilate (Soares et al. 2020); intrastaminal disk short with an undulate
rim; ovary shortly stipitate, pubescent, narrowly winged along the adaxial
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Figure 19. Pterogyne nitens Tul., the only species of tribe Pterogyneae A cultivated tree in Brasilia (Brazil) B flowering
branch showing the foliage and inflorescences; note the alternate leaflets; the insets show an expanding leaf (left) high-
lighting the tiny caducous stipules (arrow) and a stipel at the leaflet attachment (right) C inflorescences with a visiting
Syrphidae fly (Diptera) D part of the spicate raceme with some flowers removed E close-up of flowers F samaras, the
inset showing the subterminal style remnant at the top of the seed chamber (arrows) G samara seed chamber opened to
show the seed. Photo credits A—G RT Queiroz https://rubens-plantasdobrasil.blogspot.com/.

PhytoKeys 240: 1-552 (2024), DOI: 10.3897/phytokeys.240.101716 80



Adv. In Legume Systematics 14, Part 2: Classification of Caesalpinioideae

margin at the distal half, the style laterally attached near the apex of the ova-
ry, staminate flowers lacking a gynoecium or provided with a pistilode com-
posed by an ovary but lacking a style. Fruit a wind-dispersed one-seeded
samara, flat compressed, straw coloured, stipitate; seed-chamber strongly
veined with a small beak (style remnant) laterally displaced near the apex;
wing paleaceous (Fig. 19F). Seed oblong, flat compressed, with a puncti-
form terminal hilum (Fig. 19G).

Chromosome number. 2n = 20 (Bandel 1974; Melloni 2010).

Included species and geographic distribution. Monospecific (P, nitens), dis-
tributed across north-eastern, eastern and central Brazil, northern Argentina
and Paraguay and south-eastern Bolivia (Fig. 20).

Ecology. Pterogyne nitens is a tree of the South American tropical and sub-
tropical seasonally dry forests of north-eastern Brazil (Caatinga), central Brazil
(Cerrado) and chaquean forests (northern Argentina, Paraguay and southern
Bolivia), also occurring in eastern Brazilian semi-deciduous forests of the Mata
Atlantica. It occurs mostly as a pioneer tree colonizing degraded areas. It flow-
ers in a very short period and the flowers are visited by a wide range of small
insects (Pfeiffer 2018).

Etymology. From pteros (Greek: mtépu€ = wing) and gynos- (Greek: yuvr| =
woman, gynoecium) referring to the ovary provided with a narrow wing along
one margin.
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Figure 20. Distribution of Pterogyne based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.
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Human uses. Pterogyne nitens is planted as an urban tree (Fig. 19A). Its sil-
ica rich wood is rated as moderately durable in terms of decay resistance and
easy to work both by hand and machine tools. It can be used for flooring, fur-
niture, cabinetry, interior trim and turned objects (Lewis 2005b; Meier 2021).
It is a fast growing tree occurring in soils of low natural fertility, and has been
recommended for planting in riparian forest with periodic flooding, and reset-
ting and restoration of degraded areas (Mauro et al. 2008). Preparations from
the stem bark have been used by local Paraguayan populations in the therapy
of ascariasis (Crivos et al. 2007). Several guanidine alkaloids with cytotoxic
activity have been isolated from leaves and fruits (Regasini et al. 2009). Leaves
are reported as toxic to livestock.

Notes. The phylogenetic position of the genus is still uncertain and conflict-
ing among different analyses (see Fig. 18 and discussion above).

The compact catkin-like racemes with rather small flowers and the samara
fruits are similar to those found in the African-Asiatic genus Pterolobium R. Br.
ex Wight & Arn. of tribe Caesalpinieae (Gagnon et al. 2016; see Caesalpinieae
tribe, page 103), but Pterogyne is an unarmed tree with imparipinnate leaves
and alternate leaflets, the ovary has a uniquely winged margin along the distal
half and the style attachment is displaced to a subterminal position, while Pter-
olobium has branches armed with prickles, the leaves are bipinnate with oppo-
site leaflets, the ovary is unwinged and the style is attached at the apex. The
samara wing of Pterogyne is clearly derived from the expansion of the marginal
wing of the ovary below the style. The style remains as a beak on the fruit and
is laterally displaced above the seed-chamber (Polhill and Vidal 1981).

Taxonomic references. Lewis (2005b); Polhill and Vidal (1981); Queiroz
(2009); Tulasne (1843).
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5. Tribe Cassieae
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Tribe Cassieae Bronn, Form. Pl. Legumin.: 130. 1822.
Figs 21-33

Cassiaceae Vest, Anleit. Stud. Bot.: 270, 291. 1818. Type: Cassia L.

Irregulares Bronn, Form. PI. Legumin.: 13. 1822. Type: Cassia L.

Cassiinae Wight & Arn., Prodr. Fl. Ind. Orient.: 280. 1834. Type: Cassia L.

Cassioideae Burmeist., Handb. Naturgesch.: 319. 1837. Type: Cassia L.

Melanoxyleae Nakai, Chosakuronbun Mokuroku [Ord. Fam. Trib. Nov.]: 254.
1943. Type: Melanoxylum Schott

Type. Cassia L.

Included genera (7). Batesia Spruce ex Benth. (1 species), Cassia L. (39),
Chamaecrista (L.) Moench (361), Melanoxylum Schott (1), Recordoxylon Ducke
(3), Senna Mill. (287), Vouacapoua Aubl. (3).

Description. Trees, shrubs, subshrubs or vines. Stipules diverse in shape and
size, persistent or caducous. Leaves bifoliolate, paripinnate and/or imparipinnate,
extrafloral nectaries present in Batesia and Vouacapoua, and in several species
of Chamaecrista and Senna, on the petiole and/or leaf rachis, and/or peduncles
of inflorescences; leaflets opposite, subopposite or alternate. Inflorescences ra-
cemes or panicles, terminal, axillary and sometimes ramiflorous. Flowers hypog-
ynous or perigynous, bilaterally symmetrical, radially symmetrical or asymmetri-
cal; sepals 5, free; petals 5, free, equal, subequal or differentiated; stamens 2-10,
free, homomorphic or heteromorphic, anthers poricidal (Cassia, Chamaecrista
and Senna) or longitudinally dehiscent; pollen unknown for most genera, 3-col-
porate with long apertures in Chamaecrista and Senna; ovary sessile or stipitate.
Fruit a legume, follicle, indehiscent or dehiscent, with valves opening elastically
or not. Seeds mostly compressed, exarillate, variable in shape and colour.

Distribution. The tribe has a pantropical distribution in wet forests, season-
ally dry forests and woodlands, savannas and deserts, a few species extending
to temperate areas. The highest diversity of the richest genera (Chamaecrista
and Senna) occurs in the Neotropical region.

Clade-based definition. The most inclusive crown clade containing Cassia
fistula L. and Melanoxylum brauna Schott, but not Ceratonia siliqua L., Dimor-
phandra conjugata (Splitg.) Sandwith or Mimosa sensitiva L. (Fig. 21).
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Figure 21. Generic relationships in tribe Cassieae. Two most likely positions of the un-
sampled genus Vouacapoua are indicated with dashed lines: 1) as sister to all Cassieae
[following Bruneau et al. (2008) and Marazzi and Sanderson (2010)], and 2) as sister to
Melanoxylum and Recordoxylon [following Manzanilla and Bruneau (2012) and Kates et al.
(2024)]. For description of phylogeny and support values, see Fig. 6 caption (page 63).

Notes. Tribe Cassieae sensu Irwin and Barneby (1981) was divided into five
subtribes which included a total of 20 genera: Cassiinae Wight & Arn. (3 gen-
era), Ceratoniinae H.S. Irwin & Barneby (1), Dialiinae H.S. Irwin & Barneby (13),
Duparquetiinae H.S. Irwin & Barneby (1) and Labicheinae H.S. Irwin & Barneby
(2). However, ever since the first molecular phylogenies, the tribe has never
been supported as monophyletic (Doyle et al. 1997, 2000; Bruneau et al. 2001,
2008; Kajita et al. 2001; LPWG 2017) and all recent analyses support as mono-
phyletic what was then considered subtribe Cassiinae (comprising Cassia,
Chamaecrista and Senna), but only with the inclusion of four other genera pre-
viously placed in the Peltophorum group of tribe Caesalpinieae by Polhill and
Vidal (1981) (e.g., Haston et al. 2003, 2005; Bruneau et al. 2008; Manzanilla and
Bruneau 2012; Ringelberg et al. 2022).

Cassia, Chamaecrista and Senna are the largest genera in the tribe. Because
of similarity in floral morphology, they were all treated under the single genus
Cassia until they were segregated by Irwin and Barneby (1981) based on floral,
mainly in the androecium configuration (Fig. 22), and fruit differences. The rec-
ognition of Cassia, Chamaecrista and Senna is now well established and each
of the three genera is supported as monophyletic in well-sampled phylogenetic
analyses (Marazzi et al. 2006; Conceigédo et al. 2009; Rando et al. 2016; LPWG
2017; Souza et al. 2021). Although the three genera were traditionally consid-
ered closely related, phylogenetic analyses have shown that they do not form a
clade (Bruneau et al. 2008; LPWG 2017), Chamaecrista often being resolved as
more closely related to Batesia, Melanoxylum and Recordoxylon (Fig. 21).

The position of Vouacapoua has proved more difficult to resolve. Even though
not sampled by Ringelberg et al. (2022; Fig. 21), it is included here in Cassieae
based on other phylogenetic analyses. Haston et al. (2005), who sampled two
of the three species of Vouacapoua, found the genus to be not monophyletic,
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but this unexpected result was due to a sampling error [the sequence used
[Andira aubletii (=Vouacapoua americana), GenBank accession AY899701.1]
is from Connarus conchocarpus F. Muell (Connaraceae)]. In the LPWG (2017)
matK analysis that includes all three species, the genus is supported as mono-
phyletic and in all phylogenetic analyses, Vouacapoua is resolved as part of, or
as sister, to the Cassieae clade (Bruneau et al. 2008; Marazzi and Sanderson
2010; Manzanilla and Bruneau 2012; LPWG 2017; Kates et al. 2024).

Cassieae is a morphologically heterogeneous group, with only a few features
shared among all or nearly all genera. All Cassieae have once-pinnate or bifo-
liolate leaves, most species have yellow petals, with only a few having red, or-
ange, pink or white ones. Cassia, Senna and Chamaecrista are characterised by
poricidal anthers (Fig. 22). These three genera exhibit a suite of floral traits as-
sociated with the specialised pollination mode called buzz pollination, in which
bees vibrate flowers to release pollen through the anther pores or slits (Gotts-
berger and Silberbauer-Gottsberger 1988). Recent phylogenies, which do not
group these three genera together, suggest this specialised pollination mode
likely evolved more than once within Cassieae. Another unusual feature is that
some Cassieae species have stomata on both leaflet surfaces, otherwise pres-
ent in only a few other caesalpinioid legume clades (Herendeen et al. 20033;
Bruneau et al. 2008). Extrafloral nectaries are reported in Batesia, Chamaecris-
ta, Senna and Vouacapoua but are lacking in Cassia, Melanoxylum and Recor-
doxylon (Marazzi et al. 2019; Cota 2020a). Although in Caesalpinioideae the
ability to nodulate rarely occurs outside tribe Mimoseae, two Cassieae genera,
Chamaecrista and Melanoxylum, are known to nodulate (Sprent 2001; Faria et
al. 2022). Not all species of Chamaecrista are known to nodulate and those that
do differ in the type of nodule anatomy (Faria et al. 2022; Casaes et al. 2023).

Vouacapoua Aubl., Hist. Pl. Guiane 2 (Suppl.): 9, pl. 373. 1775.
Figs 22-24

Type. Vouacapoua americana Aubl.

Description. Unarmed trees. Stipules not observed. Leaves spiral, imparip-
innate; petiole terete; extrafloral nectaries on pulvinus or between all pairs of
leaflets, sessile, secretory surface convex, sometimes absent; leaflets 7-11,
opposite. Inflorescence a panicle; bract 1, caducous, bracteoles 2, caducous.
Flowers perigynous, radially symmetrical; hypanthium campanulate; sepals 5,
free; petals 5, yellow, free; stamens 10, free, filaments glabrous, anthers lon-
gitudinally dehiscent; pollen unknown; ovary shortly stipitate, attached to the
base of the hypanthium. Fruit obovoid to ellipsoid drupaceous legume, rugose
and velutinous, one (rarely 2-3)-seeded, swollen over seed, dehiscent. Seeds
globose to obovoid, with a brownish, smooth and glossy testa.

Chromosome number. Unknown.

Included species and geographic distribution. Three species, V. americana,
V. macropetala Sandwith and V. pallidior Ducke, restricted to northern South
America in the wet Amazonian forests of Brazil, British Guiana, French Guiana
and Suriname (Ducke 1932a; Sandwith 1937; Cota 2020c; Fig. 24).

Ecology. The genus is known only on well-drained soils from lowland tropical
rainforests of the Amazon basin (“terra firme”).
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Figure 22. Examples of variation in stamens and pistil among Cassieae genera A Cassia moschata Kunth (Rando et al.
1184) B Senna macranthera (DC. ex Collad.) H.S. Irwin & Barneby (Rando et al. 272) C Chamaecrista bahiae (H.S. Irwin)
H.S. Irwin & Barneby (Rando et al. 1214) D Melanoxylum brauna Schott (Cardoso et al. 2439) E Recordoxylon speciosum
(Benoist) Gazel ex Barneby (Pereira-Silva et al. 15631) F Vouacapoua americana Aubl (Nascimento 245). G Batesia flori-
bunda Spruce ex Benth (based on photographs of Projeto Flora Reserva Ducke, INPA/DFID, comm. Mike Hopkins). Scale:
1 cm. Drawn by Najla M.B. Scheidegger / @ilustre.nt.

Human uses. The timber of V. americana is used in civil and naval construc-
tions and furniture (Lewis 2005b).

Etymology. The name originated with the Galibi (also called Kalin3), indig-
enous people from northern South America. “Vouacapoua” or “Voicapou” are
Galibi names for Vouacapoua americana (Aublet 1775; Mari-Mut 2018).

Notes. Vouacapoua is characterised by a terete petiole, extrafloral nectaries
on the pulvinus or between the pairs of leaflets, glabrous stamen filaments
(Fig. 22), an obovoid to ellipsoid legume, swollen over the (mostly) single seed,
and seeds globose to obovoid with a brownish testa. In the original description,
Vouacapoua was described as having three bracteoles on the pedicels, but from
observation of herbarium specimens, we certify that there are two bracteoles
and one bract. Vouacapoua has extrafloral nectaries on leaves and flowers that
are radially symmetrical, a characteristic also seen in Batesia. However, Bate-
sia differs from Vouacapoua by having winged petioles, stamens with a villous
filament base, a follicle rather than a drupaceous legume, and seeds with an
orangish to reddish testa.
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Figure 23. Examples of Batesia, Melanoxylum, Recordoxylon and Vouacapoua diversity A Batesia floribunda Spruce ex
Benth. extrafloral nectary, petiolules and part of leaflets (Cota 71758) B, C Vouacapoua americana Aubl. (Cardoso et al.
3450) B leaves and immature fruit C mature fruits and seeds on the ground D, E Melanoxylum brauna Schott (Cardoso
et al. 2439) D inflorescence, buds and flowers E flower F=H Recordoxylon speciosum (Benoist) Gazel ex Barneby (Perei-
ra-Silva et al. 15631) F trunk of mature individual G flowers and immature fruit H flower. Photo credits A-E D Cardoso
F-H G Pereira-Silva.

Seeds of V. americana are dispersed by small rodents (Myoprocta ex-
ilis and Dasyprocta leporina) that bury the fruits at short distances from
the source tree (Forget 1990, 1994). Their fragrant flowers are pollinated
by small bees (Apidae, Halictidae and Anthophoridae) and flies (Syrphidae;
Maués et al. 1999).

Taxonomic references. Aublet (1775); Cota (2020c); Ducke (1932a); Lewis
(2005b); Sandwith (1937).
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Figure 24. Distribution of Vouacapoua based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.

Batesia Spruce ex Benth., Gen. PI. 1: 563. 1865.
Figs 22, 23,25

Type. Batesia floribunda Spruce ex Benth.

Description. Unarmed trees. Stipules not observed. Leaves spiral, imparip-
innate or, rarely, paripinnate; extrafloral nectaries present between the proximal
pair of leaflets, sometimes also between the distal ones, secretory surface flat
and disc shaped; petiole narrowly winged; leaflets 9-13, opposite. Inflores-
cence a panicle; bract 1, caducous, bracteoles 2, caducous. Flowers perigy-
nous, radially symmetrical; hypanthium campanulate; sepals 5, free; petals 5,
yellow, free; stamens 10, homomorphic, filaments villous at the base, anthers
longitudinally dehiscent; pollen unknown; ovary shortly stipitate, attached to
the base of the hypanthium. Fruit an ellipsoid to oblong-obovate follicle, turgid
and slightly compressed, the valves fleshy-coriaceus with strongly raised veins,
dehiscent. Seeds globose with a reddish and smooth testa.

Chromosome number. Unknown.

Included species and geographic distribution. Monospecific (B. floribunda),
occurring in northern and north-western South America in the wet Amazonian
forests of Brazil, French Guiana, Colombia and Peru (Fig. 25).

Ecology. The genus is known only on well-drained soils from lowland tropical
rainforests of the Amazon basin (‘terra firme”).

Human uses. The timber of B. floribunda is used in the construction of fine
furniture (Lewis 2005b).

Etymology. Named after the English naturalist Henry Walter Bates, who ex-
plored the Amazon rainforests with A.R. Wallace in the 19" century (Lewis 2005b).

Notes. Batesia is characterised by the presence of winged leaf petioles, ex-
trafloral nectaries between the leaflet pairs, and mainly by the fruit follicle with
bright red seeds. In the original description, Batesia was described with three
bracteoles on the pedicels, but observation of herbarium specimens lead us to
the conclusion that there are two bracteoles and one bract. Herbarium speci-
mens (vegetative or with fruits and seeds) of B. floribunda are often misidentified
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Figure 25. Distribution of Batesia based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.

as Ormosia Jacks. (Papilionoideae). However, Ormosia displays terete leaf pet-
ioles, lacks extrafloral nectaries, and has a distinct fruit. The relationship of
Batesia, in particular to Chamaecrista and a clade that groups Recordoxylon and
Melanoxylum, remains poorly understood and requires further study (Fig. 21).

Taxonomic references. Bentham (1865, 1866); Cota (2020b); Ducke (1949);
Lewis (2005b).

Melanoxylum Schott in K.F.A.von Schreibers, Nachr. Osterr. Naturf. Bras.
2(Anh.): 52. 1822.
Figs 22,23, 26

Melanoxylon Schott, Syst. Veg., ed. 16 [Sprengel] 4(2): Cur. Post. 406. 1827,
orth. var.

Perittium Vogel, 1837. Linnaea 11: 408. 1837. Type: Perittium ferrugineum Vo-
gel [= Melanoxylum brauna Schott]

Type. Melanoxylum brauna Schott

Description. Unarmed trees, bark thick. Stipules caducous. Leaves spiral, im-
paripinnate; extrafloral nectaries absent; leaflets 11-21, opposite to subopposite.
Inflorescence a panicle; bracts and bracteoles caducous. Flowers perigynous, bi-
laterally symmetrical; hypanthium infundibuliform; sepals 5, free; petals 5, yellow,
free, clawed, glabrous; stamens 10, slightly heteromorphic, filaments ferruginous
tomentose at the base, anthers longitudinally dehiscent; pollen unknown; ova-
ry 11-13-ovulate, ferruginous tomentose. Fruit an oblong, slightly curved, com-
pressed legume, dehiscing through both margins, valves with raised transverse
ribs, tomentose, endocarp breaking up into one seeded transversely oblong en-
velopes. Seeds oblong-depressed, with smooth, opaque and dark reddish testa.
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Figure 26. Distribution of Melanoxylum based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.

Chromosome number. Unknown.

Included species and geographic distribution. Monospecific (M. brauna),
restricted to Brazil, occurring predominantly along the eastern Brazilian coast,
but entering the interior in drier vegetations (Fig. 26).

Ecology. Melanoxylum brauna occurs preferentially in wet habitats, mostly
in tropical rainforests; its occurrence in drier Brazilian vegetation (seasonally
deciduous and semi-deciduous Forests) is apparently associated with wetter
areas within these ecosystems.

Human uses. The timber of M. brauna is largely used in the construction
of fine furniture, and the bark is a source of tannin for medicinal purposes
(Lewis 2005b).

Etymology. Melano + xylon from Greek meaning “black” and “wood”, respec-
tively. The name is related to the black heartwood of the plant (Lewis 2005b).

Notes. Melanoxylum is characterised by its imparipinnate leaves, and by its
dense inflorescence and characteristic fruit, an oblong legume, slightly curved
with articulate endocarp, breaking up into transversely oblong parts.

Taxonomic references. Lewis (2005b); Queiroz (2009); Rando et al. (2020a).

Recordoxylon Ducke, Trop. Woods 39: 16. 1934.
Figs 22, 23, 27

Type. Recordoxylon amazonicum (Ducke) Ducke [= Melanoxylon amazonicum
Ducke (= Recordoxylon speciosum (Benoist) Gazel ex Barneby)]
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Description. Unarmed trees. Stipules not observed. Leaves spiral,imparipinnate;
leaflets 7—15, alternate to opposite; extrafloral nectaries absent. Inflorescence a
panicle; bract 1, caducous, bracteoles 2, caducous. Flowers perigynous, bilaterally
symmetrical, hypanthium campanulate; sepals 5, free; petals 5, the innermost pet-
al yellow with white spot at the base, the others yellow, free, clawed; stamens 10,
slightly heteromorphic, filaments glabrous, anthers longitudinally dehiscent; pol-
len unknown; ovary shortly stipitate, attached to the base of the hypanthium. Fruit
oblong, straight, compressed legume, with a longitudinal rib close to the superior
margin, dehiscent. Seeds elliptic-depressed, with a brownish and rugose testa.

Chromosome number. Unknown.

Included species and geographic distribution. Three species, R. pulcherrim-
um Barneby, R. speciosum, and R. stenopetalum Ducke, restricted to northern
South America in the wet Amazonian forests of Brazil, Guyana, French Guiana
and Venezuela (Ducke 1949; Barneby 1993; Cota 20203; Fig. 27).

Ecology. The genus is known from lowland tropical rainforests of the Amazon
basin, on well-drained soils (“terra firme”) to poorly drained soils (“igap6” forest).

Etymology. Named after the American botanist Samuel James Record, an im-
portant wood anatomist who observed some wood structures in R. speciosum (as
Melanoxylum amazonicum; Record 1932) that led Adolpho Ducke to revise the orig-
inal classification and create the new genus Recordoxylon (Ducke 1932a, 1934).

Notes. Recordoxylon is characterised by its bilaterally symmetrical flowers,
clawed petals, glabrous stamen filaments, longitudinally dehiscent anthers (Fig.
22), straight legumes and elliptic-depressed seeds with rugose and brownish
testa. Morphologically similar to Melanoxylum, they can be differed by the fila-
ment indument (ferruginous-tomentose at the base in Melanoxylum vs. glabrous
in Recordoxylon) and fruit morphology (slightly curved and endocarp articulated
vs. straight and endocarp not articulated, respectively). The two genera are al-
ways resolved as sister taxa when they are both included in phylogenetic anal-
yses (Haston et al. 2005; Bruneau et al. 2008; Marazzi and Sanderson 2010;
Manzanilla and Bruneau 2012; LPWG 2017; Ringelberg et al. 2022).

Taxonomic references. Barneby (1993); Ducke (1932a, 1934, 1949); Record
(1932).
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Figure 27. Distribution of Recordoxylon based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.
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Chamaecrista (L.) Moench, Methodus: 272. 1794.
Figs 22, 28, 29

Cassia [infragen. unranked] Chamaecrista L., Sp. Pl. 1: 379. 1753. Type:
Cassia chamaecrista L., nom. utique rejic. [= Cassia fasciculata Michx.
(= Chamaecrista fasciculata (Michx.) Greene)]

Cassia sect. Chamaecrista (L.) DC., Hist. Nat. Méd. Casses 24, 118.1816.
Lectotype (designated by Britton and Rose 1930): Cassia nictitans L.
[= Chamaecrista nictitans (L.) Moench]

Sooja Siebold, Verh. Batav. Genootsch. Kunst. 12: 56. 1830. Type: Sooja noma-
me Siebold, nom. inval. (nom. nud.) [= Cassia mimosoides var. nomame Mak-
ino (= Chamaecrista nomame (Makino) H. Ohashi)]

Disterepta Raf., Sylva Tellur.: 126. 1838. Type: Disterepta pilosa (L.) Raf. [= Cas-
sia pilosa L. (= Chamaecrista pilosa (L.) Greene)]

Hepteireca Raf., Sylva Tellur.: 126. 1838. Type: Hepteireca glandulosa (L.) Raf.
[= Cassia glandulosa L. (= Chamaecrista glandulosa (L.) Greene)]

Dialanthera Raf., Sylva Tellur.: 127. 1838. Type: Dialanthera glandulosa (L.) Raf.
[= Cassia glandulosa L. (= Chamaecrista glandulosa (L.) Greene)]

Xamacrista Raf., Sylva Tellur.: 127. 1838. Type: Xamacrista trifolia Raf. [= Cassia
chamaecrista L. (= Chamaecrista fasciculata (Michx.) Greene)]

Nictitella Raf., Sylva Tellur.: 128. 1838. Lectotype (designated by Irwin & Barne-
by, 1982): Nictitella amena Raf. [= Cassia nictitans L. (= Chamaecrista nicti-
tans (L.) Moench)]

Ophiocaulon Raf., Sylva Tellur.: 129. 1838. Lectotype (designated by Irwin &
Barneby, 1982): Ophiocaulon serpens (L.) Raf. [= Cassia serpens L. (= Cha-
maecrista serpens (L.) Greene)]

Cassia subg. Lasiorhegma Vogel ex Benth., Fl. Bras. 15(2): 129. 1870. Type not
designated.

Type. Chamaecrista nictitans (L.) Moench [= Cassia nictitans L.]

Description. Trees, treelets, shrubs and subshrubs, lacking spines or prick-
les. Stipules diverse in shape and size, persistent or caducous. Leaves disti-
chous or spiral, bifoliolate or paripinnate; extrafloral nectaries when present on
petiole, generally on the rachis between the pairs of leaflets or in the axis of the
inflorescence, sessile or stipitate, the secretory surface concave, rarely con-
vex; leaflets 1-65 pairs. Inflorescence a fascicle, raceme or panicle; bract 1,
caducous or persistent, bracteoles 2, alternate, located at mid-length or slightly
above the pedicels, persistent. Flowers hypogynous, asymmetrical, hypanthi-
um absent; sepals 5, free; petals 5, free, yellow, or yellow with red base, some-
times red, orange or pink; stamens 5-10, homomorphic, filaments glabrous,
anthers dehiscent by apical pores, pubescent laterally, rarely with the indumen-
tum covering the entire anther; pollen subprolate to prolate, syncopate, fused
at the poles; ovary stipitate. Fruit a compressed legume, valves papyraceous or
coriaceous, elastically dehiscent through both margins, becoming twisted after
dehiscence. Seeds variable in shape and colour.

Chromosome number. Haploid numbers n = 7, 8, 14, 16, 24 (Goldblatt and
Johnson 1979-; Souza 2004).

Included species and geographic distribution. 368 species, pantropical with
a few species reaching temperate areas (Fig. 28).
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Figure 28. Distribution of Chamaecrista based on quality-controlled digitised herbarium records. See Suppl. material 1
for the source of occurrence data.

Ecology. Chamaecrista species typically occurin open environments. Although
several species are widespread, such as C. rotundifolia (Pers.) Greene, C. mimo-
soides (L.) Greene and C. flexuosa (L.) Greene, a high diversity is concentrated in
Brazilian savannas and in the “campos rupestres” vegetation (Irwin and Barneby
1978, 1982; Rando et al. 2020b). In these centers of diversity, several species
have evolved underground systems that allow survival after fire and during long
dry periods (Rando et al. 2016). One clade of arborescent Chamaecrista species
is mostly restricted in the Amazon and Atlantic tropical rainforests.

Human uses. Some species are used in traditional African medicine. For ex-
ample, C. absus (L.) H.S. Irwin & Barneby is used as a purgative, for treating
wounds and sores, and also against syphilis (Lewis 2005a). In China and Ja-
pan, C. mimosoides is used as a tea, and in Tanzania, against snake bites and
scorpion stings (Lewis 2005a). In Brazil, dried leaflets and branches of some
species [C. choriophylla (Vogel) H.S. Irwin & Barneby, C. cotinifolia (G.Don) H.S.
Irwin & Barneby, C. orbiculata (Benth.) H.S. Irwin & Barneby and C. rotundata
(Vogel) H.S. Irwin & Barneby] are used as decorative objects (Cota et al. 2020).

Etymology. A composite name from the Greek Chamae (= small, of little
growth), and the Latin crista, referring to the crest (Rizzini and Rizzini 1983;
Radcliffe-Smith 1998). The name was applied in reference to the very short
filaments of stamens forming a crest (Greene 1905).

Notes. The largest genus of the tribe can be easily recognised by a set of fea-
tures: the presence of two bracteoles on the pedicels, stamens generally homo-
morphic, poricidal anthers (Fig. 22) and elastically dehiscent fruits. Since the seg-
regation of Chamaecrista from Cassia, the infrageneric classification of the genus
remains the subject of intensive studies, changing the rank, expanding, restricting,
or combining the names within the genus (e.g., Bentham 1871; Irwin 1964; Irwin
and Rogers 1967; Irwin and Barneby 1976a, 1976b, 1977, 1978, 1982; Rando et al.
2016; Souza et al. 2021). In short, three highly supported clades with strong cor-
relation in habit and habitat variation are currently well established in Chamaecris-
ta: (i) a clade of arborescent species, with ramiflorous inflorescences and extraflo-
ral nectaries; (ii) a clade of shrubs, with axillary and reduced racemes, distichous
phyllotaxy, and with extrafloral nectaries; and (iii) the most diverse clade, embrac-
ing shrubs with terminal racemes or panicles, spiral phyllotaxy, without extrafloral
nectaries, and commonly with glandular trichomes on branches, leaves and inflo-
rescences (Conceigdo et al. 2009; Souza et al. 2021). Within these groups there
are also some highly supported clades, consistent with morphology, and the trend
has been to improve their circumscription to arrive at a stable and practical infra-
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generic classification. However, more molecular phylogenetic studies are needed
to clarify relationships in the most diverse clades (ca. 200 species in savannas and
rocky fields), in which recent diversification (ca. 5 Ma; Rando et al. 2016; Vascon-
celos et al. 2020) complicates the understanding of relationships among species.

Taxonomic references. Bentham (1871); Buril et al. (2011); Cota et al. (2020);
Irwin (1964); Irwin and Barneby (1976a, 1976b, 1977, 1978, 1981, 1982); Irwin
and Rogers (1967); Rando et al. (2016, 2020b); Souza et al. (2021).

Cassia L., Sp. Pl.: 376. 1753.
Figs 22, 30, 31

Cathartocarpus Pers., Syn. Pl. 1: 459. 1805. Type: Cathartocarpus fistula (L.)
Pers. [= Cassia fistula L.]

Bactyrilobium Willd., Enum. Pl.: 439. 1809. Type: Bactyrilobium fistula (L.) Willd.
[= Cassia fistula L.]

Cassiana Raf., Amer. Monthly Mag. & Crit. Rev. 1: 266. 1818. Type not designated.

Mac-leayia Montrouz., Mém. Acad. Imp. Sci. Lyon, Sect. Sci., sér. 2, 10: 198.
1860. Type: Mac-leayia multiflora Montrouz. [= Cassia artensis Beauvis.]

Type. Cassia fistula L.

Description. Trees or shrubs, lacking spines or prickles. Stipules 0.1-1.0 cm,
in general caducous. Leaves distichous or spiral, paripinnate; extrafloral nectaries
absent; leaflets 2—25 pairs, opposite. Inflorescence an axillary raceme; bract 1,
caducous or persistent, bracteoles 2, at the base of pedicels, usually caducous.
Flowers hypogynous, bilaterally symmetrical, hypanthium solid, turbinate or conic;
sepals 5, freg, reflexed at anthesis; petals 5, yellow or pink, less often red, white or
mixed, the median petal a different colour from the rest; stamens 10, heteromor-
phic, 3 with long sigmoidal filaments and longitudinally dehiscent anthers, 7 adax-
ial ones varying in length, organised in groups of 5+2 or 4+3, anthers with basal
poricidal dehiscence; pollen unknown; ovary shortly stipitate, attached to the base
of the hypanthium. Fruit a linear-oblong, often long, cylindrical or quadrangular,
woody, indehiscent legume (except in C. hintoni Sandwith). Seeds obovoid to ellip-
soid, compressed, smooth and glossy with castaneous or brownish testa.

Chromosome number. Haploid numbers n = 12, 13, 14 (Goldblatt and John-
son 1979-).

Included species and geographic distribution. Thirty-nine species (LPWG
2022), pantropical with two main centres of diversity, in the Neotropical region

Figure 29. Examples of Chamaecrista diversity A Chamaecrista xinguensis (Ducke) H.S. Irwin & Barneby trunk of mature
individual (Rando et al. 1208) B C. compitalis (H.S. Irwin & Barneby) H.S. Irwin & Barneby base of trunk of mature individ-
ual (Rando et al. 1364) C C. ensiformis (Vell.) H.S. Irwin & Barneby flowering branch (Rando & Cota 1366) D C. flexuosa
(L.) Greene flower, leaves in background E C. desvauxii var. latistipula (Benth.) G.P. Lewis, branch with flowers and fruit
F C. ramosa var. curvifolia (Vogel) G.P. Lewis branches and flower G C. distichoclada (Benth.) H.S. Irwin & Barneby flower-
ing branch (Rando et al. 1230) H C. lineata (Sw.) Greene leaves and flower (Rando 964) | C. andromedea (Mart. ex Benth.)
H.S. Irwin & Barneby branch with leaves and flowers (Rando et al. 1257) J C. vauthieri (Benth.) H.S. Irwin & Barneby flow-
ering branches (Cardoso et al. 4096) K C. ochnacea var. purpurascens (Benth.) H.S. Irwin & Barneby inflorescence and
leaves L C. scabra (Pohl ex Benth.) H.S. Irwin & Barneby leaves and inflorescence (Rando et al. 1266). Photo credits A, C,
G-1 JG Rando B JG Jardim D-F, K H Moreira J D Cardoso L MF Simon.
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DC. branch showing the spiraled leaves and an inflorescence (Rando et al. 125) C C. fistula L. branch with leaves and an
inflorescence D C. moschata branches with leaves, an inflorescence and fruits (left corner) in the background (Rando et
al. 1184) E C. javanica L. branches with leaves and an inflorescence F C. grandis L.f. flowers. Photo credits A-D JG Rando

E D Gissi F D Cardoso.
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Figure 31. Distribution of Cassia based on quality-controlled digitised herbarium records. See Suppl. material 1 for the
source of occurrence data.

(13 species), mainly in the Amazon and Atlantic Forest, and in sub-Saharan
Africa (10 species). Other species occur in South and South East Asia and in
Oceania (Fig. 31).

Ecology. Cassia occurs preferentially in tropical rainforests; a few species
extend to or occur exclusively in temperate areas, such as C. ferruginea Schrad.
ex DC. and C. leptophylla Vogel (Queiroz 2009; Scheidegger and Rando 2020).

Human uses. Many uses are reported for several Cassia species as medici-
nal plants (Lewis 2005a). Cassia fistula, C. grandis L.f., C. javanica L. and C. rox-
burghii DC. are widely cultivated ornamentals across tropical and subtropical
regions owing to the beautiful flowers and dense inflorescences (Scheidegger
and Rando 2020).

Etymology. Derived from the ancient Greek name casia for the aromatic and
fragrant plants (Lewis 2005a).

Notes. Cassia is characterised by showy dense inflorescences, flowers with
an androecium with 3 long sigmoidal stamens with longitudinally dehiscent
anthers and 7 adaxial stamens varying in length, organised in groups of 5+2
or 4+3, and these poricidal at the base of the thecae (instead of apically as in
Chamaecrista and Senna) (Fig. 22). The fruits are also characteristic: indehis-
cent, woody, and cylindrical or quadrangular. There is no comprehensive phy-
logeny for the genus: fewer than 10 taxa have been sequenced, and mostly for
different loci. Thus, the relationship among species, and the biogeography and
morphological evolution, are poorly known.

Taxonomic references. Irwin and Barneby (1982); Lewis (2005a); Queiroz
(2009); Scheidegger and Rando (2020).

Senna Mill., Gard. Dict. Abr. (ed. 4). 1754.
Figs 22, 32, 33

Chamaecassia Link, Handbuch 2: 139. 1831. Type: Chamaecassia laevigata
(Willd.) Link [= Cassia laevigata Willd. (= Senna septemtrionalis (Viv.) H.S.
Irwin & Barneby)]
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Chamaefistula (DC. ex Collad.) G. Don, Gen. Hist. 2: 106. 1832. Type: Chamae-
fistula corymbosa (Lam.) G. Don [= Cassia corymbosa Lam. (= Senna corym-
bosa (Lam.) H.S. Irwin & Barneby)]

Adipera Raf., Sylva Tellur.: 129. 1838. Type: Adipera herbertiana (Lindl.) Raf.
[= Senna x floribunda (Cav.) H.S. Irwin & Barneby]

Diallobus Raf., Sylva Tellur.: 128. 1838. Type: Diallobus tora (L.) Raf. [= Cassia
tora L. (= Senna tora (L.) Roxb.)]

Ditremexa Raf., Sylva Tellur.: 127. 1838. Lectotype (designated by Britton and
Wilson 1924): Ditremexa occidentalis (L.) Britton & Rose [= Cassia occidenta-
lis L. (= Senna occidentalis (L.) Link)]

Emelista Raf., Sylva Tellur.: 127. 1838. Type: Emelista obtusifolia (L.) Raf.
[= Cassia obtusifolia L. (= Senna obtusifolia (L.) H.S. Irwin & Barneby)]

Herpetica Raf., Sylva Tellur.: 123. 1838. Type: Herpetica alata (L.) Raf. [= Cassia
alata L. (= Senna alata (L.) Roxb.)]

Isandrina Raf., Sylva Tellur.: 126. 1838. Type: Isandrina arborescens Raf. [= Sen-
na atomaria (L.) H.S. Irwin & Barneby]

Panisia Raf., Sylva Tellur.: 128. 1838. Type: Panisia biflora (L.) Raf. [= Cassia
biflora L., but typus not established, probably either = Senna pallida (Vahl)
H.S. Irwin & Barneby sensu lato or S. angustisiliqua (Lam.) H.S. Irwin &
Barneby]

Peiranisia Raf., Sylva Tellur.: 127. 1838. Type: Peiranisia aversiflora (Herb.) Raf.
[= Cassia aversiflora Herb. (= Senna aversiflora (Herb.) H.S. Irwin & Barneby)]

Scolodia Raf., Sylva Tellur.: 128. 1838. Type: Scolodia viminea (L.) Raf. [= Cassia
viminea L. (= Senna viminea (L.) H.S. Irwin & Barneby)]

Cassia subg. Senna (Mill.) Benth., Fl. Bras. 15(2): 83, 96. 1870. Type not cited,
but inferred as Senna alexandrina Mill.

Chamaesenna Raf. ex Pittier, Arb. Arbus. Orden Legum.: 130. 1928. Lectotype
(designated by Britton and Rose 1930): Chamaesenna reticulata (Willd.)
Pittier [= Cassia reticulata Willd. (= Senna reticulata (Willd.) H.S. Irwin &
Barneby)]

Cowellocassia Britton, N. Amer. Fl. 23: 251. 1930. Type: Cowellocassia sclerox-
yla (Britton) Britton [= Cassia scleroxyla Britton (= Senna domingensis
(Spreng.) H.S. Irwin & Barneby)]

Earleocassia Britton, N. Amer. Fl. 23: 247. 1930. Type: Earleocassia roemeri-
ana (Scheele) Britton [= Cassia roemeriana Scheele (= Senna roemeriana
(Scheele) H.S. Irwin & Barneby)]

Echinocassia Britton & Rose, N. Amer. Fl. 23: 251. 1930. Type: Echinocassia
aculeata (Pohl ex Benth.) Britton & Rose [= Cassia aculeata Pohl ex Benth.
(= Senna aculeata (Pohl ex Benth.) H.S. Irwin & Barneby)]

Desmodiocassia Britton & Rose, N. Amer. Fl. 23: 244. 1930. Type: Desmodiocas-
sia villosa (Mill.) Britton & Rose [= Cassia villosa Mill. (= Senna villosa (Mill.)
H.S. Irwin & Barneby]

Gaumerocassia Britton, N. Amer. Fl. 23: 252. 1930. Type: Gaumerocassia peral-
teana (Kunth) Britton [= Cassia peralteana Kunth (= Senna peralteana (Kunth)
H.S. Irwin & Barneby)]

Leonocassia Britton, N. Amer. Fl. 23: 268. 1930. Type: Leonocassia stenophylla
(Benth.) Britton [= Cassia stenophylla Benth. (= Senna stenophylla (Benth.)
H.S. Irwin & Barneby)]
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Palmerocassia Britton, N. Amer. Fl. 23: 253. 1930. Type: Palmerocassia wisli-
zeni (A. Gray) Britton [= Cassia wislizeni A. Gray (= Senna wislizeni (A. Gray)
H.S. Irwin & Barneby)]

Phragmocassia Britton & Rose, N. Amer. Fl. 23: 245. 1930. Type: Phragmocas-
sia skinneri (Benth.) Britton & Rose [= Cassia skinneri Benth. (= Senna skin-
neri (Benth.) H.S. Irwin & Barneby)]

Pseudocassia Britton & Rose, N. Amer. Fl. 23: 230. 1930. Lectotype (designated
by Irwin and Barneby 1982): Pseudocassia spectabilis (DC.) Britton & Rose
[= Cassia spectabilis DC. (= Senna spectabilis (DC.) H.S. Irwin & Barneby)]

Pterocassia Britton & Rose, N. Amer. Fl. 23: 243. 1930. Type: Pterocassia galeot-
tiana (M. Martens) Britton & Rose [= Cassia galeottiana M. Martens (= Senna
galeottiana (M. Martens) H.S. Irwin & Barneby)]

Tharpia Britton & Rose, N. Amer. Fl. 23: 246. 1930. Type: Tharpia pumilio
(A. Gray) Britton & Rose [= Cassia pumilio A. Gray (= Senna pumilio (A. Gray)
H.S. Irwin & Barneby)]

Vogelocassia Britton, N. Amer. Fl. 23: 258. 1930. Type: Vogelocassia leiophylla
(Vogel) Britton [= Cassia leiophylla Vogel (= Senna leiophylla (Vogel) H.S.
Irwin & Barneby)]

Xerocassia Britton & Rose, N. Amer. Fl. 23: 246. 1930. Type: Xerocassia armata
(S. Watson) Britton & Rose [= Cassia armata S.Watson (= Senna armata (S.
Watson) H.S. Irwin & Barneby)]

Type. Senna alexandrina Mill.

Description. Trees, treelets, erect or scandent shrubs, subshrubs, vines, rare-
ly aphyllous shrubs with cladode-like branches, unarmed or rarely with spines or
prickles. Stipules diverse, caducous or persistent, rarely with embedded extrafloral
nectary tissue. Leaves distichous or spiral, bifoliolate or paripinnate, rarely absent
or reduced to a petiolar phyllode; extrafloral nectaries when present, on the petiole
and/or on the leaf rachis, sessile or stipitate, the secretory surface convex; leaflets
1-many pairs, opposite. Inflorescences racemes or panicles; bract 1, persistent
or caducous, bracteoles absent. Flowers hypogynous, bilaterally symmetrical or
asymmetrical; hypanthium absent; sepals 5, free; petals 5, free, yellow; androecium
comprising 3 adaxial staminodes and (4) 6—7 heteromorphic stamens, grouped in
2 sets of 4 median and (0) 2-3 abaxial stamens, rarely all 10 stamens fertile and
homomorphic, filaments glabrous, anthers apically poricidal; pollen prolate-sphe-
roidal to prolate, not syncopate; ovary stipitate. Fruit an indehiscent legume, a fol-
licle or a legume dehiscing through both margins, linear or oblong, cylindrical, lat-
erally compressed or tetragonal, fleshy or dry. Seeds variable in shape and colour.

Chromosome number. Haploid chromosome numbers n =11, 12, 13, 14 and
28 (Goldblatt and Johnson 1979-), but n = 14 is the most frequent. A single
accession of S. rugosa (G.Don) H.S. Irwin & Barneby was found to be tetra-
ploid with n = 28 (Biondo et al. 2005b), in contrast to Coleman and Demenezes
(1980) who reported n = 14 for this species.

Included species and geographic distribution. 287 species (LPWG 2022),
most species distributed on the American continent, occurring in tropical,
subtropical and (few) temperate areas (Irwin and Barneby 1982; Marazzi et al.
2006). Some species also distributed in Africa, Oceania and Asia (Lock 1988;
Du Puy 1995; Randell 1988; Randell and Barlow 1998; Fig. 33).
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Figure 32. Examples of Senna diversity A Senna macranthera (DC. ex Collad.) H.S. Irwin & Barneby flowering branch (Lima
et al. 422) B Senna alata (L.) Roxb. flowering branch C Senna corifolia (Benth.) H.S. Irwin & Barneby flowering branch
(Rando et al. 936) D Senna angulata (Vogel) H.S. Irwin & Barneby fruits E Senna multijuga (Rich.) H.S. Irwin & Barneby
mature individual (Lima 408) F Senna pendula (Humb.& Bonpl. ex Willd.) H.S. Irwin & Barneby flower (Lima et al. 435)
G Senna spectabilis (DC.) H.S. Irwin & Barneby flower (unvouchered) H Senna rugosa (G. Don) H.S. Irwin & Barneby leaf
with extrafloral nectaries between leaflets (Lima et al. 538). Photo credits A, B, E, F, H A Lima C JG Rando D F Logan G RT
Queiroz https://rubens-plantasdobrasil.blogspot.com/.
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Ecology. Senna occurs in a wide range of habitats, including wet forests,
seasonally deciduous forests, seasonally semi-deciduous forests, savannas,
deserts and also anthropised areas (Irwin and Barneby 1982).

Human uses. Species of Senna are used in traditional and conventional med-
icine, as bee forage for honey, ornamentals and for timber. Seeds are roasted
and ground as a coffee substitute (Miller 1754; Lewis 2005a).

Etymology. The name Senna derives from the Arabic “sana” or “sanna” which
refers to plants with cathartic properties (Miller 1754; Lewis 2005a).

Notes. Senna is morphologically characterised by the paripinnate leaves,
extrafloral nectaries present in many species (on leaves, stipules, bracts, and
sepals; leaf nectaries with convex secretory surface, the others are embedded
and externally not clearly visible), yellow petals, heteromorphic androecium
usually with 6-7 fertile stamens (Fig. 22), indehiscent or dehiscent fruits, and
valves not twisted after dehiscence. Irwin and Barneby (1982) recognised an
infrageneric classification with six sections and 35 series within Senna. In the
following years, new taxonomic revisions of Senna for Australia (Randell 1988,
1989, 1990) and Asia (Singh 2001) recognised new taxa, including three new
series, totalling 38 series within Senna. Phylogenetic studies based on morpho-
logical and molecular data corroborated the monophyly of Senna (Bruneau et
al. 2001; Herendeen et al. 2003a; Marazzi et al. 2006) although five of the six
sections and part of the 38 series were not resolved as monophyletic (Marazzi
et al. 2006). The only monophyletic section, Senna sect. Psilorhegma (Vogel)
H.S. Irwin & Barneby, comprises species characterised by having all stamens
fertile (i.e., a synapomorphy of this clade).

Phylogenies have consistently retrieved seven strongly supported clades
supported by floral morphological features and presence or absence of extraflo-
ral nectaries (Marazzi et al. 2006; Marazzi and Sanderson 2010). Species of the
clade sister to the rest of the genus are characterised by symmetrically bilateral
flowers, as also found in one of the more derived clades, in which monosymme-
try evolved secondarily, with all other clades characterised by variably weakly
or strongly asymmetric (enantiostylous) flowers (Marazzi and Endress 2008).

Senna is outstanding within legumes with respect to its specialisation in pol-
lination mode. This specialisation is expressed especially in the androecium in
which the diversity pertains to patterns of heteranthery and anther elaborations,
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Figure 33. Distribution of Senna based on quality-controlled digitised herbarium records. See Suppl. material 1 for the
source of occurrence data.
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including dehiscence patterns, pointing direction of the pores, and extension
of the lateral furrow (Marazzi et al. 2007). Indeed, it can be regarded as the
genus with the greatest androecial diversity among Cassieae. Although extra-
floral nectaries are absent in two clades of the tribe, recently described stipular
nectaries with the secretory tissue embedded within the tissue are a synapo-
morphy for another clade (Marazzi et al. 2013), and all other species, which are
grouped together in a clade, have the well-known specialised leaf nectaries.

Molecular dating analyses (Marazzi and Sanderson 2010) indicate that
Senna originated in the early Eocene and the lineages with specialised extraflo-
ral nectaries evolved in the late Eocene, after the main radiation of ants. These
extrafloral nectaries represent a relatively old key innovation in Senna, in which
the association with ants provides protection to the plants, and may have pro-
moted the colonisation of new habitats appearing with the early uplift of the
Andes (Marazzi et al. 2006, 2013; Marazzi and Sanderson 2010).

Taxonomic references. Bortoluzzi et al. (2020); Du Puy 1995; Irwin and
Barneby (1982); Lima et al. (2023); Lock (1988); Miller (1754); Queiroz (2009);
Randell (1988, 1989, 1990); Randell and Barlow (1998); Singh (2001).
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6. Tribe Caesalpinieae

Edeline Gagnon'®'7'8, Ruth P. Clark', Jens J. Ringelberg®4, Gwilym P. Lewis®

Citation: Gagnon E, Clark RP, Ringelberg JJ, Lewis GP (2024) 6. Tribe Caesalpinieae. In:
Bruneau A, Queiroz LP, Ringelberg JJ (Eds) Advances in Legume Systematics 14. Classi-
fication of Caesalpinioideae. Part 2: Higher-level classification. PhytoKeys 240: 103—-145.
https://doi.org/10.3897/phytokeys.240.101716

Tribe Caesalpinieae Rchb., Fl. Germ. Excurs. 2(2): 544. 1832.
Figs 34-65

Poincianeae Nakai, Chosakuronbun Mokuroku [Ord. Fam. Trib. Nov.]: 253. 1943.
Type: Poinciana L. [= Caesalpinia L.]

Type. Caesalpinia L.

Included genera (27). Arquita Gagnon, G.P. Lewis & C.E. Hughes (5 species),
Balsamocarpon Clos (1), Biancaea Tod. (6), Caesalpinia L. (9), Cenostigma Tul.
(15), Cordeauxia Hemsl. (1), Coulteria Kunth (11), Denisophytum R. Vig. (8),
Erythrostemon Klotzsch (31), Gelrebia Gagnon & G.P. Lewis (8), Guilandina L.
(up to 20), Haematoxylum L. (5), Hererolandia Gagnon & G.P. Lewis (1), Hoff-
mannseggia Cav. (23), Hultholia Gagnon & G.P. Lewis (1), Libidibia (DC.) Schlt-
dl. (7), Lophocarpinia Burkart (1), Mezoneuron Desf. (24), Moullava Adans. (4),
Paubrasilia Gagnon, H.C. Lima & G.P. Lewis (1), Pomaria Cav. (16), Pterolobium
R. Br. ex Wight & Arn. (10), Stenodrepanum Harms (1), Stuhimannia Taub. (1),
Tara Molina (3), Ticanto Adans. (9), Zuccagnia Cav. (1).

Description. Trees, shrubs, subshrubs, or herbs, sometimes scandent, often
with prickles, thorns, glands, or glandular hairs. Stipules (best seen on young flush
foliage and on seedlings) variable across the tribe, ranging from minute, lanceo-
late-deltate to triangular, ovate, or orbicular, sometimes foliaceous, the margins
sometimes ciliate-fimbriate, persistent, caducous, or apparently lacking (at least
on mature leaves). Leaves pinnate or bipinnate. Inflorescences terminal and/or ax-
illary racemes or panicles; bracteoles absent; pedicels often jointed. Flowers zygo-
morphic, or rarely almost actinomorphic; hypanthium usually present (rarely a short
calyx tube); sepals generally free to hypanthium-rim, the lowermost sepal modified,
often forming a hood (cucullate) over the other four sepals in bud, imbricate to val-
vate; petals 5, the median (innermost) petal usually clearly differentiated; stamens
10, all similar, the filaments usually hairy, especially basally, and sometimes glan-
dular, anthers mostly dorsifixed, introrse; pollen tricolporate monads, mostly spher-
ical, surface reticulate and with granular-membraned margos surrounding weakly
developed colpi (a margocolpus); ovary subsessile to short-stipitate, stigma usual-
ly crateriform. Fruits diverse, 1—several-seeded. Seeds, flattened, or globose.

Distribution. The tribe is pantropical, found predominantly in seasonally dry
tropical forests and shrublands, but extending in a subset of clades into trop-
ical and warm temperate savannas, tropical wet forests, and tropical coastal
habitats (Gagnon et al. 2019).
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Figure 34. Generic relationships in tribe Caesalpinieae. The most likely positions of the unsampled genera Stenodrepa-
num and Hultholia are indicated with dashed lines [following Gagnon et al. (2019)]. For description of phylogeny and
support values, see Fig. 6 caption (page 63).

Clade-based definition. The most inclusive crown clade containing Caesalpin-
ia brasiliensis L. and Erythrostemon gilliesii (Hook.) Klotzsch, but not Cassia fistu-
la L., Dimorphandra conjugata (Splitg.) Sandwith or Mimosa sensitiva L. (Fig. 34).

Notes. The tribe comprises ca. 223 species (the number of species of Gui-
landina is unresolved) in 27 genera. The tribe Caesalpinieae was first described
by Reichenbach (1832). Bentham (1865: 562) recognised the Caesalpinieae as
a suborder comprising 12 tribes, one of which, the Eucaesalpinieae, included
16 genera, six of which are retained in the present circumscription of tribe Cae-
salpinieae. Bentham (1865: 566) divided the genus Caesalpinia into ten sec-
tions, six of which have become additional genera currently recognised in tribe
Caesalpinieae (Guilandina, Erythrostemon, Pomaria, Balsamocarpon, Coulteria
and Libidibia). Polhill and Vidal (1981) divided the tribe into eight informal ge-
neric groups, one of which, the Caesalpinia group, comprised 16 genera. The
Caesalpinia group was defined by Polhill and Vidal (1981) to include genera
with species that have a large variety of glandular trichomes, prickles and
spines as a defense mechanism, and possessing zygomorphic flowers with a
somewhat modified lower sepal and stamens crowded around the pistil. This
informal Caesalpinia group remained largely intact in the account of Caesal-
pinieae by Lewis (2005b), although a handful of additional segregate genera
were recognised from within the genus Caesalpinia sensu lato, and three gen-
era of Polhill and Vidal's (1981) group were transferred to the core Peltophorum
group [Conzattia Rose, Lemuropisum H. Perrier (now a synonym of Delonix Raf.)
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Figure 35. Flowers of Caesalpinieae A Tara spinosa Britton & Rose, Peru, Ancash (Hughes et al. 3043) B Cenostigma plu-
viosum (DC.) Gagnon & G.P. Lewis var. pluviosum, Bolivia, Santa Cruz (Wood et al. 26552) C Caesalpinia bahamensis Lam.,
Cuba (Lewis 1853) D Hultholia mimosoides (Lam.) Gagnon & G.P. Lewis, India E Pomaria burchellii (DC.) B.B. Simpson &
G.P. Lewis, Botswana Ghanzi district F Erythrostemon coccineus (G.P. Lewis & J.L. Contr.) Gagnon & G.P. Lewis, Mexico,
Oaxaca (Lewis et al. 1802) G Caesalpinia pulcherrima (L.) Sw., Honduras H Erythrostemon melanadenius (Rose) Gagnon
& G.P. Lewis, Mexico, Oaxaca (Hughes et al. 20917) | Pterolobium stellatum (Forssk.) Brenan, Africa J Guilandina bonduc
L., India K Gelrebia trothaei (Harms) Gagnon & G.P. Lewis, Tanzania. Photo credits A E Gagnon B, F-H CE Hughes C GP
Lewis D VR Vinayaraj, India Biodiversity Portal (https://indiabiodiversity.org/group/wild_orchids_of_india/observation/
show/335155), the basionym of Hultholia mimosoides E O Bourquin, Flora of Zimbabwe (https://www.zimbabweflora.
co.zw/speciesdata/image-display.php?species_id=127200& mage_id=6) | P Van Wyk J M Sanjappa K PJ Cribb.
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and Parkinsonia L., now tribe Schizolobieae; see page 146], so that the Caesal-
pinia group then comprised 21 genera. Studies by Gagnon et al. (2013, 2015)
demonstrated the non-monophyly of some of these 21 genera and Gagnon et
al. (2016), based on molecular phylogenetic analyses and a robust species-lev-
el sampling, published a new generic system for the pantropical Caesalpinia
group. Gagnon et al’s (2016) Caesalpinia group clade is strongly supported
by the study of Ringelberg et al. (2022; Fig. 34) and is here reinstated as tribe
Caesalpinieae in which the type genus Caesalpinia is nested.

Although there are no unique diagnostic morphological synapomorphies for
the Caesalpinieae, it can be recognised by a combination of features, including
the presence of glandular trichomes, prickles or spines, bilaterally symmetrical
flowers with a somewhat modified lower sepal, and free stamens crowded around
the pistil, although none of these characters are ubiquitous within the tribe. Flow-
ers vary greatly (Fig. 35) and can be strongly modified depending on pollination
system, and fruits across the tribe are extremely diverse (Figs 36, 37) reflecting a
striking variation in seed dispersal strategies. Some leaf, armature and fruit char-
acteristics can be used to distinguish genera and delimit the major clades of the
tribe (Fig. 38). The phylogenomic analyses of Ringelberg et al. (2022) support
two major clades in Caesalpinieae, also largely resolved in Gagnon et al. (2016),
one primarily composed of species with bipinnate leaves [clade | of Gagnon et al.
(2016) containing Caesalpinia s.s.] and the other grouping species with a termi-
nal pinna [clade Il of Gagnon et al. (2016) containing Cenostigma and sister gen-
era] (Fig. 34). The two clades above also have differing defence strategies. With
the exception of the unarmed Coulteria, the bipinnate leaf clade is characterised
by the presence of spines and prickles along the branches, as well as having idio-
blasts. Although unresolved in Gagnon et al. (2016), the spinescent Lophocarpin-
ia, Haematoxylum and Hererolandia, are now also shown to be resolved as sister
to this clade in Ringelberg et al. (2022). Likewise, the other clade is characterised
by the lack of thorns, and the presence of multicellular glandular structures on
the stems, leaves and/or inflorescences (very rarely found elsewhere in the Cae-
salpinieae, such as in the genera Coulteria, Tara and Hultholia), and is here shown
to also include the unarmed Stuhlmannia and Cordeauxia, two taxa that were
unresolved in Gagnon et al. (2016). The nearly mutually exclusive distribution of
external glands vs. spines+idioblasts gives some support to the idea that these
structures constitute alternative plant defense strategies against herbivory (Ler-
sten and Curtis 1994, 1996), even though the role and function of idioblasts and
secretory glands in the Caesalpinieae have yet to be studied in detail.

Figure 36. Fruits of Caesalpinieae A Hererolandia pearsonii (L. Bolus) Gagnon & G.P. Lewis, Namibia, Sesriem Canyon
B Haematoxylum brasiletto H. Karst., Mexico (Lewis 2057) C Lophocarpinia aculeatifolia (Burkart) Burkart, Paraguay,
(Fortunato 8650) D Hoffmannseggia arequipensis Ulibarri, Peru, Arequipa, (Hughes et al. 2342) E Balsamocarpon brevi-
folium Clos, Chile (Baxter et al. DCI 1859) F Zuccagnia punctata Cav., Argentina, Mendoza G Cordeauxia edulis Hemsl.,
Somalia H Erythrostemon coccineus (G.P. Lewis & J.L. Contr.) Gagnon & G.P. Lewis, Mexico, Oaxaca (Lewis et al. 1802)
| Paubrasilia echinata (Lam.) Gagnon, H.C. Lima & G.P. Lewis, Brazil J Libidibia paraguariensis (Parodi) G.P. Lewis, Bolivia,
Santa Cruz (Hughes 2475) K Coulteria mollis Kunth, Guatemala (Lewis et al. 1714) L Cenostigma pluviosum var. cabrali-
anum (G.P. Lewis) Gagnon & G.P. Lewis, Brazil (Lewis et al. 2019) M Pomaria jamesii (Torr. & A. Gray) Walp., USA. Photo
credits A AA Dreyer B, |, K, L GP Lewis C RH Fortunato D, H, J CE Hughes E P Baxter F Italo Specogna, Flora mendocina
(http://www.floramendocina.com.ar/clase_3/zuccagnia_punctata_p9558.html) G M Thulin M P Alexander, SEINet Arizo-
na Chapter (https://swbiodiversity.org/seinet/imagelib/imgdetails.php?imgid=253949).
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Figure 37. Fruits of the Caesalpinieae A Gelrebia rubra (Engl.) Gagnon & G.P. Lewis, Namibia B Moullava spicata (Dalzell ex
Wight) Nicolson, India, Maharashtra C Hultholia mimosoides (Lam.) Gagnon & G.P. Lewis, India D Guilandina bonduc L., Mad-
agascar E Pterolobium stellatum (Forssk.) Brenan, Zimbabwe F Ticanto sinensis (Hemsley) R. Clark & Gagnon, China (Clark
415) G Biancaea decapetala (Roth) O. Deg., Peru, Ancash (Hughes et al. 2227) H Mezoneuron kauaiense (H. Mann) Hillebr.
I Mezoneuron andamanicum Prain, Thailand (Clark 257). Photo credits A Dave U, iNaturalist (https://www.inaturalist.org/
photos/41085094) B P Awale, Flowers of India (http://www.flowersofindia.net/) C VR Vinayaraj, India Biodiversity Portal
(https://indiabiodiversity.org/observation/show/335158), the basionym of Hultholia mimosoides D GP Lewis E BT Wursten,
Flora of Zimbabwe (https://www.zimbabweflora.co.zw/speciesdata/image-display.php?species_id=127190&image_id=1)
F, 1 P Suksathan G CE Hughes H D Eickhoff, https://www.flickr.com/photos/dweickhoff/4822012867/in/photostream/.

At the generic level, fruits are highly variable and taxonomically more use-
ful than flowers. Several of the genera can be differentiated based on fruit
characteristics. For example, the fruits of Balsamocarpon, Cordeauxia, Coul-
teria, Cenostigma, Guilandina, Haematoxylum, Hererolandia, Hultholia, Libidib-
ia, Lophocarpinia, Moullava, Paubrasilia, Pterolobium and Zuccagnia are all
distinctive and provide useful diagnostic synapomorphies for these genera
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Figure 38. Vegetative traits of the Caesalpinieae A Hoffmannseggia minor (Phil.) Ulibarri, Bolivia B Hererolandia pearsonii
(L. Bolus) Gagnon & G.P. Lewis, Namibia, Sesriem Canyon C Moullava spicata (Dalzell ex Wight) Nicolson, India, Maharas-
tra D Cordeauxia edulis Hemsl., undersurface of leaflets showing glands, Somalia E Pomaria austrotexana B.B. Simpson,
USA, Texas F Small tree of Erythrostemon nicaraguensis (G.P. Lewis) Gagnon & G.P. Lewis, Nicaragua, Esteli (Hawkins et al.
4) G Leopard bark of Libidibia paraguariensis (D. Parodi) G.P. Lewis, Bolivia, Santa Cruz (Hughes 2475) H Lenticelled bark of
Erythrostemon nicaraguensis (G.P. Lewis) Gagnon & G.P. Lewis, Nicaragua, Esteli (Hawkins et al. 4) | Young flush of leaves
of Cenostigma pluviosum var. intermedium (G.P. Lewis) Gagnon & G.P. Lewis, Brazil, Bahia (Lima et al. 7907) J Fluted trunk
of Haematoxylum brasiletto H. Karst., Mexico, Oaxaca, (Hughes 1947) K Prickles on woody protuberances on a young trunk
of Paubrasilia echinata (Lam.) Gagnon, H.C. Lima & G.P. Lewis, Brazil, Bahia (Lima et al. 7909) L Recurved spines of Bian-
caea decapetala (Roth) O. Deg., Peru, Ancash, (Hughes et al. 3055). Photo credits A GP Lewis B AA Dreyer C Shivaprakash,
iNaturalist (https://inaturalist.ca/observations/81864757) D M Thulin E WR Carr F-H, J CE Hughes I, K, L E Gagnon.
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(Figs 36, 37). In contrast, only a few floral synapomorphies are diagnostic at
the generic level: for example, Guilandina species have sepals that are valvate
in bud; unisexual flowers are only present in the genera Coulteria and Guilandi-
na; in Balsamocarpon, Zuccagnia, and Hoffmannseggia, sepals are persistent
until fruiting (Fig. 36); and in Pomaria species, the androecium and gynoecium
are cupped in the lower cucullate sepal (Fig. 35E). In general, however, floral
morphology within subclades of the Caesalpinieae is highly variable reflecting
differences in pollination syndromes, including examples of melittophily, chi-
ropterophily, psychophily, phalaenophily and ornithophily, sometimes occurring
among closely related congeneric species (e.g., in Caesalpinia s.s. and Eryth-
rostemon - see Fig. 35). These repeated floral morphologies across disparate
members of the Caesalpinieae suggest convergent evolution of similar pollina-
tion modes in multiple genera across the tribe.

The pollen details of individual genera are not easily extracted from the litera-
ture because so many generic names have been reinstated from within Caesal-
pinia s.l., or new genera described, since the palynological study of the Caesal-
pinioideae by Graham and Barker (1981). In addition, the surface ornamentation
of the pollen varies according to pollinator type and structural similarities occur
in the pollen of species in distinct genera within the tribe. In consequence, pol-
len type is not recorded in the generic descriptions of this treatment.

For an exhaustive list of accepted species names and synonyms in tribe Cae-
salpinieae, together with their currently accepted equivalents see LPWG (2022).

Stuhlmannia Taub. in H.G.A. Engler, Pflanzenw. Ost.-Afr., C: 201. 1895.
Fig. 39

Type. Stuhlmannia moavii Taub.

Description. Unarmed trees. Stipules minute conical projections, caducous.
Leaves pinnate or bipinnate and then ending in a pair of pinnae, pinnaein (1) 2-10
opposite pairs, with reddish glands; leaflets in 3-12 opposite to subopposite
pairs per pinna, eglandular or with red glands on the lower surface. Inflorescence
a terminal or axillary raceme. Flowers bisexual, sub-actinomorphic; hypanthium
persisting as a shallow cup at the pedicel apex as the fruit matures; sepals 5, ca-
ducous, valvate in bud, lowermost sepal not conspicuously differentiated in bud;
petals 5, free, yellow, the median petal with red markings, slightly smaller than the
other 4; stamens 10, filaments pubescent; ovary stipitate, with red sessile glands,
glabrous to pubescent. Fruit a flattened, oblong, woody, elliptic legume, dehiscing
along both sutures, valves twisting. Seeds flattened, sub-circular to ovate, brown.

Chromosome number. Unknown.

Included species and geographic distribution. Monospecific (S. moavii), in
East Africa (Kenya and Tanzania) and northern Madagascar (Fig. 39).

Ecology. Seasonally dry tropical forest, woodland on limestone and in river-
ine forest.

Etymology. Named by Taubert for the German naturalist Franz Ludwig Stuhl-
mann (1863-1928).

Human uses. Unknown.

Notes. The genus is phylogenetically and morphologically closely related
to Cordeauxia (Fig. 34), and species in both genera are known to have reddish
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Figure 39. Distribution of Stuhlmannia based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.

secretory multicellular glands on the leaflets. Previous authors have recognised
bipinnate and pinnate species as distinct taxa: Caesalpinia insolita (Harms)
Brenan & J.B. Gillett (=Hoffmannseggia insolita Harms) and Caesalpinia dalei
Brenan & J.B. Gillett, respectively, but Lewis (1996), in support of his synonymis-
ing of the two species, commented that specimens have been collected with both
pinnate and bipinnate leaves present on the same branch of an individual tree.

Taxonomic references. Brenan (1967); Capuron (1967, under C. insolita); Du
Puy and Rabevohitra (2002, under C. insolita); Gagnon et al. (2016); Lemmens
(2010); Lewis (1996, 2005b).

Cordeauxia Hemsl., Bull. Misc. Inform. Kew 1907: 361. 1907.
Figs 36, 38, 40

Type. Cordeauxia edulis Hemsl.

Description. Multi-stemmed, unarmed, evergreen shrubs, red gland dots on
stems. Stipules caducous or lacking (not seen). Leaves pinnate; leaflets in (1)
2-4 (6) pairs, coriaceous, with conspicuous red glands on the lower surface
(Fig. 38D). Inflorescence a terminal, few-flowered raceme. Flowers bisexual,
sub-actinomorphic; hypanthium persisting as a shallow cup at the pedicel apex
as the fruit matures; sepals 5, caducous, with red glandular dots; petals 5, free,
yellow; stamens 10, free, filaments pubescent; ovary with red gland dots. Fruit
compressed-ovoid, ligneous, dehiscent, with very hard, thick valves, and a corn-
ute beak, 1-4-seeded (Fig. 36G). Seeds ovoid.

Chromosome number. 2n = 24 (Miége and Miége 1978).

PhytoKeys 240: 1-552 (2024), DOI: 10.3897/phytokeys.240.101716 111



Adv. In Legume Systematics 14, Part 2: Classification of Caesalpinioideae

20°N

15°N A

5°N A

5°S 4

—~ o~ /;_*\ ) _

AN

L —

10°S T
30°E 35°E 40°E 45°E 50°E 55°E

Figure 40. Distribution of Cordeauxia based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.

Included species and geographic distribution. Monospecific (C. edulis), in
north-eastern Africa (Somalia and Ethiopia). Introduced in Israel, Kenya, Sudan,
Tanzania, and Yemen (Orwa et al. 2009; Fig. 40).

Ecology. Seasonally dry tropical (semi-desert) bushland and thicket on sand.

Etymology. Named by Hemsley for Captain H. E. S. Cordeaux (1870-1943),
one time H. M. Commissioner in Somalia.

Human uses. The seeds of C. edulis (yeheb nut) are used as human food and
have potential as an arid-land food; also used as livestock fodder, production of a
red dye, as medicine, wood, an insecticide, and a soap substitute (Lewis 2005b).

Notes. Cordeauxia is closely related to the genus Stuhlmannia but is eas-
ily distinguished by its distinct habit: a shrub with a large tap-root (vs. medi-
um-sized tree), and large, cornute, inertly dehiscent fruit with ovoid seeds (vs.
non-cornute, explosively dehiscent fruit with compressed seeds).

Taxonomic references. Brink (2006); Gagnon et al. (2016); Lewis (2005b);
Roti-Michelozzi (1957); Thulin (1983, 1993).

Cenostigma Tul., Ann. Sci. Nat., Bot., sér. 2. 20: 140. 1843.
Figs 35, 36, 38, 41

Type. Cenostigma macrophyllum Tul.

Description. Unarmed multi-stemmed shrubs, small compact trees, or large
trees to 35 m, the larger trees with fluted trunks at maturity. Stipules filiform,
spathulate-cucullate or lanceolate, caducous or sub-persistent, unknown for
some species. Leaves pinnate or bipinnate, sometimes with stellate hairs or
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various types of sessile or stalked glands; species with pinnate leaves either with
three leaflets or 2-9 pairs of opposite leaflets; species with bipinnate leaves with
1-11 pairs of opposite to alternate pinnae, plus a terminal pinna, each pinna with
3-29 alternate to subopposite (occasionally opposite), eglandular leaflets, or
with black subepidermal glands on the undersurface, and/or with conspicuous,
sessile or punctate glands on the undersurface or along the margins, in addi-
tion to stipitate glands. Inflorescence an axillary or terminal raceme, sometimes
pyramidal in shape, sometimes aggregated into large showy panicles, pedicels
articulated. Flowers bisexual, zygomorphic; hypanthium persisting as a small
cup or wide shallow cup, or abscising as a ring around the pedicel apex or fruit
stipe as the fruit matures; sepals 5, caducous, the lower cucullate sepal general-
ly slightly longer than the other four; petals 5, free, bright yellow, the median petal
with red or orange markings on the inner surface of the blade, the outer surface
of the petal claw with short-stalked glands; stamens 10, free, filaments pubes-
cent on lower portion, usually with short-stipitate glands along entire length; ova-
ry pubescent with glands intermixed. Fruits laterally compressed, coriaceous to
woody legumes with conspicuously thickened margins, dehiscent, sometimes
explosively so, 2-6 (8)-seeded. Seeds ochre, brown, or mottled, shiny.

Chromosome number. 2n = 24 [C. microphyllum (Mart ex G. Don) Gagnon &
G.P. Lewis, C. pluviosum (DC.) Gagnon & G.P. Lewis, C. pyramidale (Tul.) Gagnon
& G.P. Lewis], 2n = 48 [C. bracteosum (Tul.) Gagnon & G.P. Lewis] (Alves and
Custddio 1989; Beltrdo and Guerra 1990; Rodrigues et al. 2014).

Included species and geographic distribution. Twenty-three taxa in 15 spe-
cies confined to the Neotropics. The genus extends around the Amazonian arc
of dry forests and adjacent cerrado vegetation, as well as throughout Central
America, and extending to the Caribbean, with endemics in Cuba and Hispan-
iola (Fig. 41).
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Figure 41. Distribution of Cenostigma based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.
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Ecology. Seasonally dry tropical forest, bushland, and thicket (restinga, caat-
inga, semi-arid thorn scrub), wooded grassland (cerrado and cerrad&o) and ter-
ra firme forest.

Etymology. From ceno- (Greek = empty) and stigma, presumably alluding to
the chambered stigma (a character of many species of the Caesalpinieae, and
not restricted to Cenostigma).

Human uses. Cenostigma pluviosum is often planted as an ornamental street
tree in South America. Other species are used for their timber and production of
charcoal, as well as for local medicine (Queiroz 2009).

Notes. Based on phylogenetic and morphological evidence, Gagnon and
Lewis in Gagnon et al. (2016) emended the description of Cenostigma and
added several species from the disbanded genus Poincianella. Subsequent-
ly, C. pyramidale var. diversifolium has been raised to the rank of species as
C. diversifolium (Benth.) Gaem (Gaem 2021), thus increasing the number of
recognised species in the genus to 15.

Taxonomic references. Freire (1994); Gaem (2021); Gagnon et al. (2016);
Lewis (1987, 1998, 2005b); Lewis et al. (2010); Queiroz (2009, under both
Cenostigma and Poincianella); Ulibarri (1996); Warwick and Lewis (2009).

Libidibia (DC.) Schitdl., Linnaea 5: 192. 1830.
Figs 36, 38, 42

Caesalpinia sect. Libidibia DC., Prodr. [A.P. de Candolle] 2: 483. 1825. Type: Cae-
salpinia coriaria (Jacq.) Willd. [= Poinciana coriaria Jacq. (= Libidibia coriaria
(Jacq.) Schitdl.)]

Stahlia Bello, Anal. Soc. Esp. Hist. Nat. 10: 255. 1881. Type: Stahlia maritima
Bello [= Libidibia monosperma (Tul.) Gagnon & G.P. Lewis]

Type. Libidibia coriaria (Jacq.) Schltdl. [= Poinciana coriaria Jacq.]

Description. Small to medium-sized or large unarmed trees; bark hard,
smooth, with a patchwork of shades of grey, white, and pale green, often
referred to as snake bark [exceptin L. coriaria and L. monosperma (Tul.) Gag-
non & G.P. Lewis, where it is rough and fissured]. Stipules caducous or lack-
ing (not seen). Leaves bipinnate, rarely pinnate (L. monosperma); bipinnate
leaves with 2-10 pairs of opposite pinnae plus a single terminal pinna and
3-28(30) pairs of opposite leaflets per pinna; pinnate leaves with 4-6 pairs
of opposite to subopposite leaflets; leaflets eglandular or with subsessile
gland dots on the undersurface of the blades, on either side of the midvein.
Inflorescence a terminal or axillary raceme or panicle, sometimes corym-
bose. Flowers bisexual, zygomorphic; hypanthium usually not persistent as
the fruit matures; sepals 5, caducous, the lower sepal slightly longer and
cucullate in bud; petals 5, free, yellow, or white, the median petal sometimes
flecked or blotched orange or red; stamens 10, free, pubescent on the low-
er half of the filaments, eglandular [except for L. ferrea (Mart. ex Tul.) L.P.
Queiroz, which has stipitate glands]; ovary eglandular. Fruit coriaceous to
woody, straight (contorted in L. coriaria), indehiscent, eglandular, glabrous,
black (red and somewhat fleshy in L. monosperma). Seeds somewhat later-
ally compressed.
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Figure 42. Distribution of Libidibia based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.

Chromosome number. 2n = 24 [L. coriaria, L. ferrea, L. paraguariensis (D.
Parodi) G.P. Lewis, L. punctata (Willd.) Britton], and 2n = 48 (L. ferrea) (Fedorov
1969; Beltrao and Guerrera 1990; Cangiano and Bernadello 2005).

Included species and geographic distribution. Ten taxa in seven species in the
Neotropics. One species (L. monosperma, previously in the monospecific genus
Stahlia) is endemic to Puerto Rico and the Dominican Republic. The other species
are found across a circum—Amazonian arc of dry forests and adjacent cerrado
vegetation, across the Andes, as well as throughout Central America (Fig. 42).

Ecology. Seasonally dry tropical forests and thorn scrub (including Brazilian
Caatinga) and savanna woodlands. Libidibia monosperma occurs along the
margins of mangrove swamps and in marshy deltas, in drier edaphic conditions.
or ‘divi-divi’ used for some species.

Human uses. Libidibia species are widely used as ornamental park and
street trees. Their fruits are rich in tannin and used commercially in the tanning
industry and sometimes used for animal fodder, ink and local medicines. The
wood and timber are prized in turnery and for parts of guitars and violins, as
well as for decorative inlay and cabinet work. Some species are used in heavy
construction (railway sleepers, beams, bridge supports), for tool handles and
as firewood (Lewis 2005b).

Notes. The genus needs revising; other species are perhaps waiting to be
discovered and described, both in the field and in herbaria (Gagnon et al. 2016).

Taxonomic references. Barreto Valdés (2013); Borges et al. (2012); Britton
(1927); Britton and Rose (1930); Burkart (1936, as Caesalpinia melanocarpa
Griseb.); Gagnon et al. (2016); Lewis (2005b); Little and Wadsworth (1964); Mac-
bride (1943); Queiroz (2009); Ulibarri (1996); U.S. Fish and Wildlife Service (1995).
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Balsamocarpon Clos in C. Gay, Fl. Chile. 2(2): 226. 1846 (publ. 1847).
Figs 36, 43

Type. Balsamocarpon brevifolium Clos

Description. Shrub to 2 m tall, with 3-5 mm long, deflexed or patent, woody,
nodal, often paired, sometimes caducous, woody spines. Stipules deltoid, glandu-
lar, caducous. Leaves pinnate, in fascicles on short brachyblasts; leaflets in 3—4
pairs, glabrous, fleshy. Inflorescence a short raceme. Flowers bisexual, sub-zygo-
morphic; a short hypanthium persisting (sometimes with the sepals still attached)
and tightly adhering to the base of the fruit as it matures; sepals 5, fimbriate; pet-
als 5, free, yellow, with glandular trichomes on the dorsal surface; stamens 10,
free, filaments pubescent; ovary glandular and finely pubescent. Fruit thick, turgid,
resinous, glandular, and indehiscent, 3—4-seeded. Seeds round, orange-brown.

Chromosome number. Unknown.

Included species and geographic distribution. Monospecific (B. brevifolium),
endemic to northern Chile, from the Coquimbo and La Serena valleys (Fig. 43).

Ecology. Desert scrub, rocky hillsides.

Etymology. From balsamo- (Greek = balsam) and carpos (Greek = fruit), the
fruits yield a sticky resin traditionally used for tanning.

Human uses. Fruit resin used in the tanning industry, and wood locally used
for charcoal production and as firewood (Estévez et al. 2010).
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Figure 43. Distribution of Balsamocarpon based on quality-controlled digitised herbari-
um records. See Suppl. material 1 for the source of occurrence data.
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Notes. Over-exploitation and increased fragmentation of the remaining
populations of B. brevifolium mean that the species is vulnerable to extinction
(Arancio and Marticorena 2008).

Taxonomic references. Burkart (1940); Gagnon et al. (2016); Lewis (2005b);
Nores et al. (2012); Ulibarri (1996, 2008).

Zuccagnia Cav., Icon. 5: 2. 1799, nom. cons.
Figs 36, 44

Type. Zuccagnia punctata Cav.

Description. Shrubs. Stipules caducous (not seen). Leaves pinnate; leaflets
5-13 pairs, subopposite, with glandular dots on both surfaces of the leaflet
blades. Inflorescence a terminal, erect raceme. Flowers bisexual, zygomor-
phic; the calyx (hypanthium and sepals) persistent at fruit maturity; sepals 5,
glabrous; the lower sepal cucullate and covering the other four in bud; petals
5, free, yellow, glandular trichomes on the dorsal surface of the petal blades;
stamens 10, free, pubescent; ovary pilose. Fruit ovoid-acute, oblique, laterally
compressed, indehiscent, 1-seeded, gall-like, on a short stipe and covered with
long reddish-brown bristles at maturity. Seeds laterally compressed.

Chromosome number. 2n = 24 (Fedorov 1969).

Included species and geographic distribution. Monospecific (Z. punctata),
restricted to north-western and central-western Argentina (Fig. 44).
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Figure 44. Distribution of Zuccagnia based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.

PhytoKeys 240: 1-552 (2024), DOI: 10.3897/phytokeys.240.101716 117



Adv. In Legume Systematics 14, Part 2: Classification of Caesalpinioideae

Ecology. Dry temperate upland and montane bushlands and thickets on san-
dy plains.

Etymology. Named by Cavanilles for the Italian physician, traveller and plant
collector, Attilio Zuccagni (1754-1807).

Human uses. Minor local medicinal uses; the leaves yield a yellow dye (Lew-
is 2005b).

Notes. Although recorded and described from Chile in the 19" Century, the
genus has been cited as doubtful for the flora of Chile (Marticorena and Queza-
da 1985; Ulibarri 2005).

Taxonomic references. Burkart (1952); Gagnon et al. (2016); Kiesling et al.
(1994); Lewis (2005b); Nores et al. (2012); Ulibarri (2005, 2008).

Hoffmannseggia Cav., Icon. 4: 63. 1798, nom. cons.
Figs 36, 38, 45

Larrea Ortega, Nov. Rar. PI. Descr. Dec.: 15.t. 2. 1797, nom. rej., non Larrea Cav.,
Anales Hist. Nat. 2(4): 119. 1800 [Zygophyllaceae]. Type: Larrea glauca Orte-
ga [= Hoffmannseggia glauca (Ortega) Eifert]

Moparia Britton & Rose, N. Amer. Fl. 23(5): 317. 1930. Type: Moparia repens
(Eastw.) Britton & Rose [= Caesalpinia repens Eastw. (= Hoffmannseggia re-
pens (Eastw.) Cockerell)]

Type. Hoffmannseggia falcaria Cav., nom. superfl. [= Hoffmannseggia glauca
(Ortega) Eifert (= Larrea glauca Ortega)]

Description. Perennial woody herbs, most species forming a basal rosette,
or subshrubs, unarmed, often arising from bud-bearing and tuberous roots,
shoots pubescent and with gland-tipped trichomes. Stipules lanceolate, ovate
or deltate, acuminate, caducous or persistent. Leaves bipinnate, ending in a
pair of pinnae plus a single terminal pinna (except for Hoffmannseggia aphylla
(Phil.) G.P. Lewis & Sotuyo); pinnae in 1-13 opposite pairs; leaflets small and
numerous, in 2-15 (18) opposite pairs per pinna. Inflorescence a terminal
or axillary raceme. Flowers bisexual, zygomorphic; calyx (hypanthium and se-
pals) usually persistent as the fruit matures; sepals 5, weakly imbricate; petals
5, free, yellow to orange, the median petal often with red markings; stamens
10, free, filaments pubescent; ovary glabrous to pubescent, eglandular to glan-
dular. Fruit laterally compressed, straight or sometimes falcate, the sutures
almost parallel, papery to leathery, glabrous to pubescent, eglandular or with
glandular trichomes, indehiscent or dehiscent, with twisting valves. Seeds
compressed, ovoid.

Chromosome number. 2n = 24 [H. drepanocarpa A. Gray, H. eremophila (Phil.)
Burkart ex Ulibarri, H. glauca (Ortega) Eifert, H. microphylla Torr., H. oxycarpa
Benth., H. viscosa (Ruiz & Pav.) Hook. & Arn.] (Fedorov 1969; Zhao 1996; Zanin
and Cangiano 2001).

Included species and geographic distribution. Twenty-five taxa in 23 spe-
cies, with an amphitropical distribution in the Americas: 10 species restrict-
ed to North America (southern USA and Mexico), 12 in South America (mainly
Andean), and one species (H. glauca) widespread throughout the range of the
genus (Fig. 45).
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Figure 45. Distribution of Hoffmannseggia based on quality-controlled digitised herbari-
um records. See Suppl. material 1 for the source of occurrence data.

Ecology. Subtropical desert and semi-desert grassland, often in open areas
and on disturbed sites, on sandy, rocky, or calcareous soils.

Etymology. Named by Antonio José Cavanilles for the German botanist,
entomologist and ornithologist, Johann Centurius Graf von Hoffmannsegg
(1766-1849).

Human uses. Hoffmannseggia glauca produces tubers once eaten by indig-
enous groups in North America (but sometimes becomes a noxious weed); the
roots of H. intricata Brandegee produce a reddish-brown dye (Lewis 2005b).

Notes. A complete synopsis and key to species [except H. aphylla which was
transferred to the genus by Lewis and Sotuyo (2010)] is available in Simpson
and Ulibarri (2006).

Taxonomic references. Britton and Rose (1930, under Larrea and Moparia);
Burkart (1936); Gagnon et al. (2016); Lewis (1998, under Caesalpinia pumilio
Griseb., 2005b); Lewis and Sotuyo (2010); Macbride (1943, under Caesalpinia);
Simpson (1999); Simpson and Miao (1997); Simpson and Ulibarri (2006); Simp-
son et al. (2004, 2005); Ulibarri (1979, 1996).

Stenodrepanum Harms, Notizbl. Bot. Gart. Berlin-Dahlem 7: 500. 1921.
Fig. 46

Type. Stenodrepanum bergii Harms
Description. Suffrutescent shrub, or perennial herb, (10) 20-40 cm, with
bud-bearing and occasionally tuber-forming roots; glabrous, with globose
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sessile glands scattered along the branches. Stipules ovate. Leaves bipinnate,
pinnae in 1-3 opposite pairs plus a single terminal pinna; leaflets in 5-9 op-
posite to subopposite pairs per pinna, embedded glands on the lower surface.
Inflorescence a lax, terminal raceme. Flowers bisexual, zygomorphic; hypan-
thium persistent as a small cup at the apex of the pedicel as the fruit matures;
sepals 5, caducous, glandular, the lower cucullate sepal covering the other
four in bud; petals 5, free, yellow, the median petal with red markings, stipi-
tate glands on the dorsal surface; stamens 10, free, filaments pubescent and
glandular; ovary glandular. Fruit linear to slightly falcate, cylindrical, torulose,
1-5-seeded. Seeds ovoid.

Chromosome number. 2n = 24, 36 (Caponio et al. 2012).

Included species and geographic distribution. Monospecific (S. bergii), en-
demic to central and western Argentina (Fig. 46).

Ecology. Subtropical wooded grassland and scrub, especially close to salt
pans.

Etymology. From Greek, steno- (= narrow) and drepano- (= sickle), in allusion
to the narrow sickle-shaped fruit.

Human uses. Unknown.

Notes. Morphologically similar in appearance to the genus Hoffmannseg-
gia but with a distinctive linear to slightly falcate, cylindrical, torulose fruit. Re-
solved as sister to Hoffmannseggia in Gagnon et al. (2016), but not included in
the analysis of Ringelberg et al. (2022).

Taxonomic references. Caponio et al. (2012); Gagnon et al. (2016); Kiesling
et al. (1994); Lewis (2005b); Nores et al. (2012); Ulibarri (1978, 1979, 2008).
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Figure 46. Distribution of Stenodrepanum based on quality-controlled digitised herbari-
um records. See Suppl. material 1 for the source of occurrence data.
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Erythrostemon Klotzsch in Link, Klotzsch & Otto, Icon. PI. Rar. Horti. Berol. 2:
97,t. 39. 1844.
Figs 35, 36, 38, 47

Poincianella Britton & Rose, N. Amer. Fl. 23(5): 327. 1930. Type: Poincianella
mexicana (A. Gray) Britton & Rose [= Caesalpinia mexicana A. Gray
(= Erythrostemon mexicanus (Rose) Gagnon & G.P. Lewis)]

Schrammia Britton & Rose, N. Amer. Fl. 23(5): 317. 1930. Type: Schrammia
caudata (A. Gray) Britton & Rose [= Hoffmannseggia caudata A. Gray
(= Erythrostemon caudatus (A. Gray) Gagnon & G.P. Lewis)]

Type. Erythrostemon gilliesii (Hook.) Klotzsch [= Poinciana gilliesii Hook.]

Description. Shrubs or small to medium-sized trees, occasionally suffru-
tices, unarmed (except E. glandulosus (Bertero ex DC.) Gagnon & G.P. Lewis).
Stipules ovate-lanceolate, ovate, or orbicular, acute to acuminate, sometimes
foliaceous, cordate and auriculate at the base, caducous or less often per-
sistent. Leaves bipinnate, usually ending in a single terminal pinna; pinnae in
1-6 (15), opposite pairs; leaflets in 2—13 (20) opposite pairs per pinna, leaflet
blades eglandular or with conspicuous black sessile glands along the margin,
these sometimes sunken in the sinuses of the crenulated margin. Inflorescence
an axillary or terminal raceme. Flowers bisexual, zygomorphic; hypanthium per-
sistent as a wide or narrow, shallow or deep cup, or sometimes abscising to
form a free ring around the pedicel apex as the fruit matures; sepals 5, lower
sepal cucullate in bud, all sepals caducous; petals 5, free, bright golden yellow
to creamish yellow, salmon pink or pink-scarlet, the median petal often with
red-orange markings, the corolla diverse in form; stamens 10, free, filaments
pubescent, eglandular or with stipitate glands; ovary pubescent, eglandular or
with sessile or stipitate glands. Fruit a chartaceous to coriaceous or slightly
woody, laterally compressed legume, elastically dehiscent with twisting valves,
eglandular or with stipitate glands, (1) 2-7 (8)-seeded. Seeds yellow to ochre-
brown or mottled with grey and black.

Chromosome number. 2n = 24 [E. exostemma (Moc. & Sessé ex DC.)
Gagnon & G.P. Lewis, E. gilliesii, E. hughesii (G.P. Lewis) Gagnon & G.P. Lewis,
E. melanadenius (Rose) Gagnon & G.P. Lewis, E. mexicanus (Rose) Gagnon &
G.P. Lewis, E. nelsonii (Britton & Rose) Gagnon & G.P. Lewis, E. yucatanensis
(Greenm.) Gagnon & G.P. Lewis] (Fedorov 1969; Cangiano and Bernardello
2005; Mata-Sucre et al. 2020).

Included species and geographic distribution. Thirty-four taxa in 31 species:
22 species are found across the southern USA, Mexico, and Central America,
one occurs in the Caribbean (Cuba and Hispaniola), and eight occur in South
America (Fig. 47).

Ecology. Seasonally dry tropical forests across the Neotropics; also occur-
ring in deserts, yungas-puna transition zones, and chaco-transition forests (Ar-
gentina, Bolivia, Chile, Paraguay).

Etymology. From Greek, erythro- (= red) and stemon (= stamen), the type spe-
cies E. gilliesii has long red exserted stamens, but this is unusual in the genus
as circumscribed here.

Human uses. Erythrostemon gilliesii is widely cultivated as a garden orna-
mental and is hardy in Mediterranean and temperate regions (Lewis 2005b).
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Figure 47. Distribution of Erythrostemon based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.

Notes. Originally described as a monospecific genus, its circumscription
was recently emended to include many species previously placed in Central
American and Mexican Poincianella (Gagnon et al. 2016).

Taxonomic references. Britton and Rose (1930); Burkart (1936); Gagnon et
al. (2016); Lewis (1998, 2005b); Queiroz (2009); Ulibarri (1996).

Pomaria Cav., Icon. 5: 1. 1799.
Figs 35, 36, 38, 48

Melanosticta DC., Prodr. [A.P. de Candolle] 2: 485. 1825. Type: Melanosticta
burchellii DC. [= Pomaria burchellii (DC.) B.B. Simpson & G.P. Lewis]

Cladotrichium Vogel, Linnea 11: 401. 1837. Lectotype (designated by Simpson
and Lewis 2003): Cladotrichium rubicundum Vogel [= Pomaria rubicunda
(Vogel) B.B. Simpson & G.P. Lewis]

Type. Pomaria glandulosa Cav.

Description. Small shrubs, subshrubs, or perennial herbs, with a moderate to
dense indumentum of simple curled hairs, sometimes also scattered plumose
trichomes, intermixed with sessile, oblate glands (drying black) on stems. Stip-
ules mostly laciniate, glandular, persistent. Leaves bipinnate, pinnae in 1-8
(11) opposite pairs, plus a terminal pinna; leaflets small, 2-16 (27) opposite
pairs per pinna, always with multiple sessile glands on their lower surface
(these orange in the field, drying black). Inflorescence a terminal or axillary
raceme. Flowers bisexual, zygomorphic; hypanthium persistent as a small shal-
low cup as the fruit matures; sepals 5, caducous, lanceolate, the lower sepal
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Figure 48. Distribution of Pomaria based on quality-controlled digitised herbarium records. See Suppl. material 1 for the

source of occurrence data.

cucullate, covering the other 4 in bud, and closely embracing the androecium
and gynoecium at anthesis; petals 5, free, yellow, white, red, or pink; stamens
10, filaments pubescent; ovary sparsely to densely hairy and glandular. Fruit a
linear or sickle-shaped, laterally compressed legume, with a sparse to dense
covering of plumose/dendritic or stellate trichomes (sometimes obscure and
restricted to fruit margin) intermixed with sessile oblate glands (drying black),
elastically dehiscent, with twisting valves. Seeds laterally compressed.

Chromosome number. 2n = 24 P, rubicunda (Vogel) B.B. Simpson & G.P. Lew-
is, P. stipularis (Vogel) B.B. Simpson & G.P. Lewis) (Fedorov 1969; Biondo et al.
2005a).

Included species and geographic distribution. Seventeen taxa in 16 species:
nine in North America, four in South America, and three in southern Africa (Fig. 48).

Ecology. Mainly in subtropical dry grassland and in degraded sites, many on
limestone.

Etymology. Named by Cavanilles for Dominic Pomar, botanist from Valencia,
and doctor to Philip 11l (1598-1621), King of Spain.

Human uses. Unknown.

Notes. Revisions of the species of Pomaria are available for North Ameri-
ca (Simpson 1998), South America and Africa (Simpson and Lewis 2003), and
southern Africa (under the name Hoffmannseggia, Brummitt and Ross 1974).

Taxonomic references. Brummitt and Ross (1974, as Hoffmannseggia); Bur-
kart (1936); Gagnon et al. (2016); Lewis (2005b); Simpson (1998); Simpson and
Lewis (2003); Simpson et al. (2006); Ulibarri (1996, 2008).

Arquita Gagnon, G.P. Lewis & C.E. Hughes, Taxon 64(3): 479. 2015.
Fig. 49

Type. Arquita mimosifolia (Griseb.) Gagnon, G.P. Lewis & C.E. Hughes
[= Caesalpinia mimosifolia Griseb.]

PhytoKeys 240: 1-552 (2024), DOI: 10.3897/phytokeys.240.101716 123



Adv. In Legume Systematics 14, Part 2: Classification of Caesalpinioideae

Description. Small to medium-sized, often decumbent, shrubs, usually with
glandular trichomes on various parts of the plant. Stipules ovate-obovate to
deltoid, usually with a fimbriate-glandular margin, caducous. Leaves bipinnate;
pinnae 1-5 pairs, usually with a single terminal pinna; leaflets in 4-12 opposite
pairs per pinna, often with maroon/black glands in depressions on crenulated
leaflet margins, and sometimes with occasional sessile black glands on the
undersurface of leaflet blades. Inflorescence a leaf-opposed raceme. Flowers
bisexual, zygomorphic; hypanthium persistent as a small shallow cup at the
pedicel apex as the fruit matures; sepals 5, caducous, the lower sepal cucullate;
petals 5, free, yellow to orange, median petal sometimes streaked red; stamens
10, free; ovary usually covered with gland-tipped trichomes. Fruits laterally com-
pressed, lunate-falcate legumes, covered sparsely to densely with gland-tipped
trichomes, these sometimes dendritic. Seeds laterally compressed, ovate-or-
bicular, the testa shiny olive-grey, sometimes mottled or streaked black.

Chromosome number. 2n = 24 (A. mimosifolia) (Cangiano and Bernardello
2005).

Included species and geographic distribution. Six taxa in five species
restricted to the Andes in South America, in disjunct inter-Andean valleys, in
Ecuador, Peru, Bolivia and Argentina (Fig. 49).

Ecology. Tropical and subtropical seasonally dry, montane, and rupestral
habitats.

Etymology. Arquita is the vernacular name for A. trichocarpa (Griseb.) Gag-
non, G.P. Lewis & C.E. Hughes in Argentina (Ulibarri 1996).

Human uses. Unknown.

Notes. A revision of Arquita with a key to species is available in Gagnon et
al. (2015).
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Figure 49. Distribution of Arquita based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.
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Taxonomic references. Burkart (1936); Gagnon et al. (2015, 2016); Lewis
(1998); Lewis et al. (2010); Ulibarri (1996).

Hererolandia Gagnon & G.P. Lewis, PhytoKeys 71: 29. 2016.
Fig. 36, 38, 50

Type. Hererolandia pearsonii (L. Bolus) Gagnon & G.P. Lewis [= Caesalpinia
pearsonii L. Bolus]

Description. Multi-stemmed shrubs armed with curved, deflexed prickles. Stip-
ules not seen. Leaves pinnate, borne in fascicles on short woody brachyblasts that
are usually subtended by a pair of tiny (sometimes obscure) prickles; leaflets (4)
5-7 (9) pairs, opposite, eglandular. Inflorescence a short raceme. Flowers zygo-
morphic, bisexual; hypanthium short, persistent as a ring around the stipe of the
fruit; sepals 5, free, the lower sepal cucullate and covering the other 4 sepals in bud,
all sepals caducous; petals 5, yellow, free; stamens 10, free, pubescent on the low-
er half; ovary pubescent. Fruit a thinly woody, laterally compressed, almost circular
to strongly sickle-shaped legume, dehiscing along the sutures, finely pubescent
and covered in robust trichomes, usually 1-seeded. Seeds laterally compressed.

Chromosome number. Unknown.

Included species and geographic distribution. Monospecific (H. pearsonii),
endemic to Namibia, on the Great Escarpment (Fig. 50).

Ecology. Semi-desert and desert areas, on stony, sandy soils.

Etymology. The type locality of H. pearsonii is in the semiarid Hereroland, a
region of eastern Namibia inhabited by the Herero people, who are nomadic
cattle herders.
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Figure 50. Distribution of Hererolandia based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.
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Human uses. Unknown.

Notes. The genus was described by Gagnon et al. (2016), based on its isolat-
ed and unresolved position in the Caesalpinia group phylogeny, and its distinc-
tive sickle-shaped to circular, 1-seeded legume covered in robust trichomes. In
Ringelberg et al. (2022) the genus is resolved as sister to a clade comprising
Haematoxylum and Lophocarpinia.

Taxonomic references. Bolus (1920); Curtis and Mannheimer (2005); Gag-
non et al. (2016); Nkowki and Swelankomo (2003).

Haematoxylum L., Sp. Pl. 1: 384. 1753.
Figs 36, 38, 51

Haematoxylon L., Philosophia Botanica: 34. 1764, orth. var.
Cymbosepalum Baker, Bull. Misc. Inform. Kew 1895 (100-101): 103. 1895.
Type: Cymbosepalum baronii Baker [= Haematoxylum campechianum L.]

Type. Haematoxylum campechianum L.

Description. Multi-stemmed shrubs to medium-sized trees, armed with scat-
tered straight conical spines, and short, lateral spinescent shoots; mature trees
with conspicuously fluted trunks, shrubs often with ribbed branches. Stipules
minute, acuminate, caducous. Leaves pinnate or bipinnate (both can be present
on the same individual in some species), eglandular; pinnate leaves with 2-6
pairs of leaflets; bipinnate leaves with 1-3 pairs of pinnae plus a terminal pinna,
each pinna with 2-5 (6) pairs of opposite leaflets. Inflorescence a terminal or
axillary raceme or panicle. Flowers bisexual, actinomorphic to zygomorphic;
the short hypanthium persisting in fruit as a small cup; sepals 5, free, the lower
sepal cucullate and slightly covering the other 4 in bud, sepals caducous; petals
5, yellow to pale yellow or white, free; stamens 10, free, filaments pubescent,
particularly on the lower half; ovary glabrous to pubescent. Fruit laterally flat-
tened, membranous to chartaceous, dehiscing along the middle of the valves,
or near the margin of the fruit, but never along the sutures, 1-3-seeded. Seeds
oblong to reniform, flattened.

Chromosome number. 2n = 24 (H. campechianum) (Fedorov 1969).

Included species and geographic distribution. Five species: two in Cen-
tral America (Salvador to Costa Rica), Mexico, South America (Colombia and
Venezuela) and the Caribbean (perhaps introduced), two endemic to Mexico,
and one in Southern Africa (Namibia; Fig. 51).

Ecology. Deserts, seasonally dry tropical semi-deciduous scrub and thorn
scrub, sandy riverbeds, and dry rocky hillsides. One species (H. campechianum)
is known to grow in frequently inundated marshy areas by rivers.

Etymology. From Greek, haemato- (= bloody) and xylon (= wood), alluding to
the blood-red heartwood of H. campechianum which produces a brilliant red dye.

Human uses. The heartwood of H. campechianum is the source of a co-
lourless chemical, haematoxylin, which upon oxidation turns to haematein, a
commercial dark violet dye used for wool, silk, cotton, fur, leather, bone and
synthetic fibre dying, and with iron chromium mordants to obtain red and black;
also used as a stain in microscopical preparations (particularly to show up cell
nuclei), and ink for writing and painting and the rich red colour has been used to
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Figure 51. Distribution of Haematoxylum based on quality-controlled digitised herbarium records. See Suppl. material 1
for the source of occurrence data.

adulterate wine. Species are also used medicinally, as ornamentals and living
hedges and the bee flowers yield a high-quality honey (Lewis 2005b).

Notes. This genus is easily diagnosable by the ascending secondary veins
of its leaflets, which form a sharp angle with the primary vein. There is a key to
species by Duran and Sousa (2014).

Taxonomic references. Barreto Valdés (2013); Curtis and Mannheimer (2005);
Duréan and Ramirez (2008); Duran and Sousa (2014); Gagnon et al. (2016); Lewis
(2005b); Ross (1977); Roux (2003); Standley and Steyermark (1946).

Lophocarpinia Burkart, Darwiniana 11: 256. 1957.
Figs 36, 52

Type. Lophocarpinia aculeatifolia (Burkart) Burkart [= Cenostigma aculeatifolium
Burkart]

Description. Shrubs, armed with scattered straight, conical, 2-5 mm long
spines on shoots; leaves and inflorescences crowded on brachyblasts. Stipules
acuminate, caducous. Leaves pinnate, leaflets in 2 (3) opposite pairs, eglandular,
with a pair of small prickles at the insertions of the leaflets. Inflorescence a short,
corymbiform, pubescent raceme, each with 3-6 flowers. Flowers zygomorphic,
bisexual; hypanthium turbinate, fleshy, persistent at the apex of the pedicel as
the fruit matures; sepals 5 caducous, lower sepal cucullate and covering the
other 4 sepals in bud, embracing the androecium and gynoecium at anthesis;
petals 5, yellow to yellow-orange, free, the median petal differentiated from the
rest by a fleshy claw and wavy blade margins, pubescent; stamens 10, free,
filaments pubescent; ovary glabrous. Fruit a lomentum, with 1-5 segments,
falcate, with 4 coarsely serrate wings. Seeds ellipsoid to reniform, smooth.

Chromosome number. Unknown.

Included species and geographic distribution. Monospecific, restricted to
Argentina and Paraguay (Fig. 52).
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Figure 52. Distribution of Lophocarpinia based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.

Ecology. Chaco woodlands and seasonally dry tropical to subtropical forests.

Etymology. From Greek, lopho- (= combed or crested) and carpos (= fruit),
the fruit has 4 crested wings, the ending -inia signifies a close relationship
with Caesalpinia.

Human uses. Unknown.

Notes. Lophocarpinia is closely related to the genus Haematoxylum but has
a distinctive lomentaceous fruit with coarsely serrated wings.

Taxonomic references. Burkart (1957); Gagnon et al. (2016); Lewis (2005b);
Nores et al. (2012); Ulibarri (2008).

Caesalpinia L., Sp. PI. 1: 380. 1753.
Figs 35, 53

Poinciana L., Sp. PI. 1: 380. 1753. Type: Poinciana pulcherrima L. [= Caesalpinia
pulcherrima (L.) Sw.]

Caesalpinia sect. Brasilettia DC., Prodr. [A.P. de Candolle] 2: 481. 1825. Type:
Caesalpinia brasiliensis L.

Brasilettia (DC.) Kuntze, Revis. Gen. Pl. 1: 164. 1891. Type: Brasilettia brasilien-
sis (L.) Kuntze [= Caesalpinia brasiliensis L.]

Type. Caesalpinia brasiliensis L.

Description. Shrubs or small trees, usually armed with curved deflexed prick-
les. Stipules minute, caducous or apparently lacking. Leaves bipinnate, pinnae
(1) 2-6 pairs, opposite; leaflets 3—13 pairs per pinna, alternate to opposite. In-
florescence a terminal or axillary raceme or panicle. Flowers pedicellate, bisex-
ual, zygomorphic; hypanthium persistent as a cup at the apex of the pedicel as
the fruit matures, if the fruit stipitate then the stipe exerted from the hypanthial
cup, or the whole calyx persistent (e.g., in Caesalpinia pulcherrima (L.) Sw.);
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sepals 5, caducous or persistent, eglandular, the lower sepal strongly cucullate
and covering the other 4 sepals in bud; petals 5, variable in colour (yellow, white,
red, orange or green), the corolla also variable in shape; stamens 10, free, the
filaments pubescent; ovary glabrous and eglandular. Fruit a wingless, unarmed,
coriaceous, glabrous, eglandular, explosively dehiscent legume, with twisting
valves, 3—7-seeded. Seeds laterally compressed.

Chromosome number. 2n = 24 (C. bahamensis Lam., C. pulcherrima) (Dar-
lington and Wylie 1956; Fedorov 1969).

Included species and geographic distribution. Nine species restricted to the
Neotropics (apart from the pantropically cultivated C. pulcherrima). One spe-
cies (C. cassioides Willd.) occurs in the northern Andes from Peru to Colombia,
one (C. pulcherrima) is likely native in Guatemala and the state of Sonora in
Mexico (but is widely cultivated), C. nipensis Urb. is endemic to Cuba, and all
other species are also Caribbean in distribution (Fig. 53).

Ecology. Seasonally dry tropical forests, coastal thicket, bushlands and
thorn scrubs, dry plains, and riparian woodlands, on soils derived from lime-
stone or sandstone.

Etymology. Named by Linnaeus for Andrea Cesalpino (1519-1603), Italian
naturalist, botanical collector, systematist and philosopher, physician to Pope
Clement VIII, professor of medicine and botany in Pisa and Rome.

Human uses. Caesalpinia pulcherrima is widely cultivated pantropically as
a garden and park ornamental and has various medicinal properties (Lewis
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Figure 53. Distribution of Caesalpinia based on quality-controlled digitised herbarium
records. The distribution of Caesalpinia pulcherrima in Sonora and Guatemala is based
on specimen records that morphologically appear to be non-cultivated, but the exact na-
tive distribution of the species remains difficult to ascertain because it has been widely
cultivated for a long time. See Suppl. material 1 for the source of occurrence data.
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2005b). The species includes red, orange, and yellow-flowered forms and culti-
vated specimens are usually unarmed and lack bristles (unlike wild specimens
which are armed and bristly).

Notes. Caesalpinia, as recently re-circumscribed (Gagnon et al. 2016), is
reduced to nine species, although a detailed taxonomic revision is needed to
properly delimit species and synonymy. Palaeotropical species previously in-
cluded in Caesalpinia s.s., sensu Lewis (2005b), have been transferred to other
genera, notably Denisophytum and Gelrebia (Gagnon et al. 2016). While Brasilet-
tia (DC.) Kuntze is a synonym of Caesalpinia, the genus Brasilettia sensu Britton
and Rose (1930) included eight species which are now all placed in the genus
Coulteria Kunth. The variation in corolla colour and shape in Caesalpinia spe-
cies is related to different pollination systems: bees, butterflies, birds, and bats.

Taxonomic references. Barreto Valdés (2013); Britton and Rose (1930); Gag-
non et al. (2016); Lewis (2005b); Macbride (1943); Ulibarri (1996).

Denisophytum R. Vig., Notul. Syst. (Paris) 13(4): 349. 1948.
Fig. 54

Type. Denisophytum madagascariense R. Vig.

Description. Shrubs or small trees, armed with straight or curved, deflexed
prickles, scattered along shoots and in pairs at the petiole base (except
D. madagascariense which is unarmed). Stipules minute, or foliaceous and
conspicuous, caducous or persistent. Leaves bipinnate, pinnae in 1-6 oppo-
site pairs; leaflets 2-10 (11) opposite pairs per pinna. Inflorescence a ter-
minal or axillary raceme. Flowers bisexual, zygomorphic; a short hypanthium
persistent at the pedicel apex as the fruit matures; sepals 5, caducous, lower
sepal cucullate and covering the other 4 sepals in bud; petals 5, free, yellow,
the median petal sometimes with red markings on the inner face of the blade;
stamens 10, free, fillaments pubescent and eglandular; ovary glabrous. Fruits
coriaceous, laterally compressed (inflated in D. madagascariense), glabrous,
eglandular, stipitate legumes, elastically dehiscent, with twisting valves. Seeds
laterally compressed.

Chromosome number. 2n = 24 [D. pauciflorum (Griseb.) Gagnon & G.P. Lewis]
(Darlington and Wylie 1956).

Included species and geographic distribution. Nine taxa in eight species.
Three species are distributed in Mexico, Florida, and the Caribbean, one species
is endemic to Paraguay, Bolivia, and Argentina, one is endemic to northern Mada-
gascar, and the other three occur in northern Kenya, Somalia, and Arabia (Fig. 54).

Ecology. Low deciduous seasonally dry tropical woodlands or scrublands,
also in open pine woodlands, coastal plains and foothills. Species in Madagas-
car and Africa grow in limestone soils.

Etymology. It has been hypothesised that Denisophytum honours Marcel De-
nis, a botanist with expertise in the genus Euphorbia L. in Madagascar, and a
friend and collaborator of René Viguier, the genus author (Gagnon et al. 2016).

Human uses. Unknown.

Notes. An evaluation of species limits is needed for this genus. It has a high-
ly disjunct trans-continental distribution typical of lineages occupying the suc-
culent biome sensu Schrire et al. (2005b).
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Figure 54. Distribution of Denisophytum based on quality-controlled digitised herbarium records. See Suppl. material 1
for the source of occurrence data.

Taxonomic references. Barreto Valdés (2013); Brenan (1967); Britton and
Rose (1930); Burkart (1936); Capuron (1967); Du Puy and Rabevohitra (2002);
Gagnon et al. (2016); Roti-Michelozzi (1957); Thulin (1983, 1993); Ulibarri
(1996); Viguier (1949).

Paubrasilia Gagnon, H.C. Lima & G.P. Lewis, PhytoKeys 71: 36. 2016.
Figs 36, 38, 55

Type. Paubrasilia echinata (Lam.) Gagnon, H.C. Lima & G.P. Lewis [= Caesalpinia
echinata Lam.]

Description. Medium sized to large tree, armed with small to large, upturned
prickles, these usually arising from woody protuberances, bark flaking in large
woody plates; heartwood red, with the trunk exuding a red sap when injured.
Stipules caducous (on seedlings lanceolate, acute to acuminate). Leaves bip-
innate, ending with a pair of pinnae; pinnae in (2) 3-20 alternate pairs; leaflets
alternate, (2) 3-19 (21) leaflets per pinna (generally the number of leaflets is
inversely proportional to their size). Inflorescence a terminal, or occasionally
axillary, raceme or panicle, with 15-40 flowers. Flowers bisexual, zygomor-
phic; hypanthium persistent as a shallow cup or abscising to form a small
free ring around the pedicel apex as the fruit matures; sepals 5, caducous, the
lowest sepal cucullate, covering the other 4 in bud; petals 5, free, bright yellow,
eglandular, the median petal with a blood-red blotch on the inner face; sta-
mens 10, free, eglandular, the filaments densely pubescent on lower half; ova-
ry pubescent with bristles intermixed. Fruit a spiny, finely pubescent, sub-lu-
nate, woody, elastically dehiscent legume with twisting valves, 1-2-seeded.
Seeds laterally compressed.

Chromosome number. 2n = 24 (Beltrdo and Guerra 1990)

Included species and geographic distribution. Monospecific (P echinata),
endemic to eastern Brazil, from the state of Rio Grande do Norte to Rio de Ja-
neiro (Fig. 55).

PhytoKeys 240: 1-552 (2024), DOI: 10.3897/phytokeys.240.101716 131



Adv. In Legume Systematics 14, Part 2: Classification of Caesalpinioideae

) \/w |
0° =
5°S4
8
f
10°S /i/
\// /
{)
)
15°S e e \’
J
{
7
o|
20°S i
/
)
.~ 00
25°S A <
7
{
13
30°S 4
35°S T
60°W 55°W 50°W 45°W 40°W 35°W 30°W

Figure 55. Distribution of Paubrasilia based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.

Ecology. Dry coastal cactus scrub often on rocky outcrops, inland in Mata
Atlantica, and in tall restinga on well-drained sandy soil.

Etymology. “Pau-brasil” is the national tree of Brazil and has long been as-
sociated with the country. The Latinization of its well-known and much used
common name recognises the importance of the species to Brazil.

Human uses. Widely cultivated in Brazil as an ornamental street or park tree,
and sometimes in plantations. The tree’s red sap was once used for dying cot-
ton and cloth and its wood is much prized for the manufacture of high-quality
violin bows (Bueno 2002).

Notes. Originally described as Caesalpinia echinata by Lamarck (1785), this phy-
logenetically isolated taxon was placed in its own monospecific genus by Gagnon
etal. (2016). A detailed account of this iconic species is available in Bueno (2002).

Taxonomic references. Bueno (2002); Cardoso et al. (1998, 2005); Gagnon
et al. (2016); Lewis (1998).

Coulteria Kunth, Nov. Gen. Sp. 6: 328. 1824.
Figs 36, 56

Guaymasia Britton & Rose, N. Amer. Fl. 23(5): 322. 1930. Type: Guaymasia pum-
ila Britton & Rose [= Coulteria pumila (Britton & Rose) Sotuyo & G.P. Lewis]

Lectotype (designated by Gagnon et al. 2016). Coulteria mollis Kunth
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Description. Trees or shrubs, unarmed, dioecious. Stipules minute, ca-
ducous or lacking. Leaves bipinnate, pinnae in 2—6 opposite to subopposite
pairs; leaflets in (2) 4-12 (14) opposite to alternate pairs per pinna, eglandular,
glabrous to velvety pubescent. Inflorescence an axillary or terminal raceme.
Flowers unisexual, zygomorphic; hypanthium either persisting as a shallow cup
or not persistent as the fruit matures; sepals 5, caducous, with a lower glan-
dular-pectinate, cucullate sepal, covering the other 4 in bud; petals 5, yellow,
free; staminate flowers with 10 free stamens, filaments pubescent, eglandular;
pistillate flower with ovary pubescent or glabrous. Fruit chartaceous to papyr-
aceous, laterally-compressed, oblong to elliptic (occasionally suborbicular), in-
dehiscent (or sometimes opening along one suture), wingless, often persisting
to next flowering season, eglandular, glabrous to densely velutinous, 1-6-seed-
ed. Seeds ovate, orbicular, or sub-quadrate, compressed.

Chromosome number. 2n = 24 (Mata-Sucre et al. 2020).

Included species and geographic distribution. Eleven species in Mexico and
Central America, one species extending to Belize, Aruba, Cuba, Jamaica and
Curagao, one to Venezuela (including Isla Margarita) and Colombia (Fig. 56).

Ecology. Seasonally dry tropical forest, semi-deciduous and deciduous
woodlands, xerophytic scrub forests and thorn scrub, on sandy, calcareous, or
metamorphic substrates, some species endemic on limestone.

Etymology. Named by Kunth for the Irish botanist Thomas Coulter (1793-
1846) who collected in central Mexico (1825-1834) and was curator of the
herbarium at Trinity College, Dublin, Ireland.

Human uses. A preferred local firewood in its native range; some species are
used as ornamentals in living fences (Lewis 2005b).

Notes. Gagnon et al. (2016) presented a preliminary account of the genus
Coulteria. This was followed by a synopsis of the genus by Sotuyo et al. (2017).
Since 2017, four new species have been published: C. rosalindamedinae R. Tor-
res, A. Saynes & P. Tenorio (Torres-Colin and Saynes-Vasquez 2020); C. lewisii
(originally as “lewisiae”) Sotuyo & J.L. Contr. (Sotuyo and Contreras-Jiménez
2021a; Sotuyo et al. 2021), C. delgadoana Sotuyo & J.L. Contr. (Sotuyo and
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Figure 56. Distribution of Coulteria based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.
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Contreras-Jiménez 2021b), and C. sousae Sotuyo, J.L. Contreras & L. Rico (So-
tuyo et al. 2022). Brasilettia sensu Britton & Rose (1930), which included eight
species, is a synonym of Coulteria. The genus has a distinctive seed chemistry
(the seeds produce substituted phenylalanines derived from a shikimic acid
metabolic pathway; Kite and Lewis 1994) and prismatic crystals in ray cells and
a chambered axial parenchyma in its wood (Gasson et al. 2009).

Taxonomic references. Britton and Rose (1930); Gagnon et al. (2016); Lewis
(2005b); Sotuyo and Contreras-Jiménez (2021a, 2021b); Sotuyo et al. (2017,
2021, 2022); Torres-Colin and Saynes-Vasquez (2020); Ulibarri (1996); Zamora
Villalobos (2010).

Tara Molina, Saggio Chili: 283. 1789.
Figs 35, 57

Nicarago Britton & Rose, N. Amer. Fl. 23(5): 319. 1930. Type: Nicarago vesicaria
(L.) Britton & Rose [= Caesalpinia vesicaria L. (= Tara vesicaria (L.) Molinari,
Sanchez Och. & Mayta)]

Russellodendron Britton & Rose, N. Amer. Fl. 23(5): 320. 1930. Type: Russel-
lodedron cacalaco (Bonpl.) Britton & Rose [= Caesalpinia cacalaco Bonpl. (=
Tara cacalaco (Bonpl.) Molinari & Sanchez Och.)]

Type. Tara tinctoria Molina [= Tara spinosa (Molina) Britton & Rose]
Description. Shrubs or trees, armed with deflexed prickles. Stipules minute,
deltate-lanceolate, caducous, or lacking. Leaves bipinnate, ending with a pair of
pinnae, sometimes armed with prickles at the base of the pinnae and leaflets;
pinnae in 2—-5 opposite pairs; leaflets 1-8 opposite pairs per pinna. Inflores-
cence a terminal or axillary raceme or panicle. Flowers bisexual, zygomorphic;
hypanthium persistent as a shallow cup at the pedicel apex or abscising as
a narrow free ring as the fruit matures; sepals 5, eglandular, caducous, lower
sepal cucullate covering the other 4 sepals in bud, with a pectinate, fimbriate
or entire margin; petals 5, free, yellow, the median petal with red markings; sta-
mens 10, free, the filaments pubescent, eglandular; ovary puberulent to gla-
brescent. Fruit an indehiscent legume, straight, oblong, laterally compressed,
slightly turgid and somewhat fleshy, coriaceous. Seeds ellipsoid, brown, shiny.
Chromosome number. 2n = 24 (all three species) (Mata-Sucre et al. 2020).
Included species and geographic distribution. Three species, one in South
America (T. spinosa, which occurs from central and south-western Colombia
through Ecuador and Peru into Bolivia), one in Mexico [T. cacalaco (Bonpl.) Mo-
linari & Sanchez Och.] and one in Mexico, Guatemala, Nicaragua and extending
into the Caribbean [T. vesicaria (L.) Molinari, Sdnchez Och. & Mayta] (Fig. 57).
Ecology. Seasonally dry tropical forests to semi-arid thorn scrubs.
Etymology. Derived from the vernacular name ‘tara’ in Peru, Bolivia, and Chile.
Human uses. Tara spinosa is widely cultivated across the tropics and sub-
tropics (including in the Canary Islands) as a source of tannins, gums and fire-
wood, and occasionally as an ornamental (Lewis 2005b).
Notes. As originally described by Molina, the genus Tara contained a single
binomial. The genus Coulteria, as described by Kunth (1824), contained three spe-
cies, one, C. mollis, designated as the type of Coulteria, the other two clearly shown
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Figure 57. Distribution of Tara based on quality-controlled digitised herbarium records.
See Suppl. material 1 for the source of occurrence data.

to be more closely related to the type species of Tara (Gagnon et al. 2013, 2016).
Based on Gagnon et al. (2013), Molinari-Novoa and Sanchez Ocharan (2016a)
transferred Caesalpinia cacalaco and Caesalpinia vesicaria to the genus Tara.
Taxonomic references. Barreto Valdés (2013); Britton and Rose (1930);
Gagnon et al. (2016); Lewis (2005b); Macbride (1943, as Caesalpinia spinosa);
Molinari-Novoa and Sanchez Ocharan (2016); Sprague (1931); Ulibarri (1996).

Gelrebia Gagnon & G.P. Lewis, PhytoKeys 71: 54. 2016.
Figs 35,37, 58

Type. Gelrebia rubra (Engl.) Gagnon & G.P. Lewis [= Hoffmannseggia rubra Engl.]
Description. Erect to scrambling shrubs, armed with scattered, straight, or
curved, deflexed prickles. Stipules minutes, caducous or lacking. Leaves bipin-
nate, ending in a pair of pinnae; pinnae 1-17 opposite pairs; leaflets 1-33 op-
posite pairs per pinna [except in G. glandulosopedicellata (R.Wilczek) Gagnon &
G.P. Lewis], lower surface of the blades with numerous subepidermal glands or
translucent dots. Inflorescence a terminal or axillary raceme. Flowers bisexual,
zygomorphic; hypanthium persisting as a wide shallow cup at the pedicel apex
as the fruit matures; sepals 5, caducous, lower sepal strongly cucullate (occa-
sionally with a beaked apex), covering the other 4 sepals in bud before anthesis;
petals 5, free, dark pinkish mauve to light pinkish white, eglandular; stamens 10,
free, filaments pubescent and eglandular; ovary glabrous. Fruit a coriaceous,
broadly oblong-ovate to obliquely pyriform legume. Seeds laterally compressed.
Chromosome number. Unknown.
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Figure 58. Distribution of Gelrebia based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.

Included species and geographic distribution. Nine taxa in eight species,
restricted to Africa, in Namibia, Angola, Botswana, South Africa, Mozambique,
northern Kenya, Ethiopia, Somalia, and the Democratic Republic of the Congo
(Zaire, Katanga) (Fig. 58).

Ecology. Deciduous bushlands, dry woodlands, on rocky ridges, often
along dry riverbeds, or on sandy valley floors. One species also found in de-
graded savannas.

Etymology. Gelreb or gelrib is the Somali name for Gelrebia trothaei subsp.
erlangeri (Harms) Gagnon & G.P. Lewis, meaning ‘camel trap’ and clearly allud-
ing to the robust deflexed prickles characteristic of the species, and indeed the
whole genus, which can hinder the passage of camels.

Human uses. Unknown.

Taxonomic references. Brenan (1963a, 1967); Brummitt et al. (2007); Curtis
and Mannheimer (2005); Gagnon et al. (2016); Germishuizen (1991); Nkowki
and Swelankomo (2003); Ross (1977); Roti-Michelozzi (1957); Thulin (1980,
1983, 1993); Wilczek (1951).

Guilandina L., Sp. Pl.: 381. 1753.
Figs 35,37, 59

Bonduc Mill., Gard. Dict. Arb. Ed. 4: 28. 1754.
Caesalpinia subg. Guilandina (L.) Gillis & Proctor, J. Arnold. Arbor. 55(3): 426.
1974. Type: Caesalpinia bonduc (L.) Roxb. [= Guilandina bonduc L.]

Type. Guilandina bonduc L.
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Description. Lianas or scrambling shrubs, generally densely armed with ro-
bust recurved prickles. Stipules subulate to compound-foliaceous, caducous
to persistent. Leaves bipinnate, with recurved prickles on leaf and pinnae
rachides; pinnae in 3-11 opposite pairs; leaflets 3-24 opposite to alternate
pairs per pinna, eglandular. Inflorescence a terminal or axillary raceme, often
branched near the base. Flowers unisexual, segregated on separate staminate
and pistillate racemes (sometimes the staminate flowers cryptically hermaph-
rodite but with the anthers lacking pollen); hypanthium either not persistent in
fruit or persisting as a narrow tube closely adhering to the fruit stipe; sepals 5,
caducous, valvate in bud, the lower sepal slightly cucullate; petals 5, free, yel-
low, barely exceeding the sepals; stamens 10, free, pubescent near the filament
base; ovary usually covered in bristly trichomes. Fruits oblong elliptic, inflated
legumes, usually armed with 5-10 mm long slender spinescent bristles. Seeds
obovoid to globular, ca. 2 cm in diameter, smooth, grey, pale to dark brown, or
orange, with parallel fracture lines concentric with the small apical hilum.

Chromosome number. 2n = 24 (G. bonduc) (Fedorov 1969).

Included species and geographic distribution. Up to 20 species (see notes),
widely distributed as far north as some of the southern and eastern Japanese
islands, south to South Africa, Madagascar, and Australia. Also occurring in
South America and the Caribbean, China, India, Myanmar (Burma), Indo China,
Hong Kong, and Taiwan (Fig. 59).

Ecology. Coastal thickets on sand, in secondary forests, and lowland rainfor-
ests, occasionally on limestone.

Etymology. Named by Linnaeus for Melchior Wieland (1515-1589), Prus-
sian naturalist, traveller, and scholar from Konigsberg, who settled in Italy and
italianised his name to ‘Guilandini’, or Guilandinus in Latin; he was sent to the
Levant, Asia, and Africa (1559-1560), was captured by pirates and finally ran-
somed by Gabriele Falloppio.

Human uses. There are reports of the genus being poisonous, although
some species are used medicinally. The large globose seeds of G. bonduc and
G. major are used as marbles, necklace beads and buttons (Lewis 2005b).

Notes. Guilandina lacks a recent global taxonomic account and there are
doubts about the number of species, with estimates ranging from seven to
20. The genus needs to be revised with particular attention given to species
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Figure 59. Distribution of Guilandina based on quality-controlled digitised herbarium records. See Suppl. material 1 for
the source of occurrence data.
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delimitation, synonymy, and geographical distribution. Six Caesalpinia binomi-
als included as belonging to Guilandina in Gagnon et al. (2016), together with
Caesalpinia robusta (C.T. White) Pedley, were formally transferred to Guilandina
by Lewis (2020b). One of those, Guilandina homblei (R. Wilczek) G.P. Lewis, is
now recognised as a synonym of Guilandina bonduc L. (Robrecht et al. 2021).

Taxonomic references. Brenan (1967); Britton and Rose (1930); Chen et al.
(2010a); Du Puy and Rabevohitra (2002); Gagnon et al. (2016); Gillis and Proc-
tor (1974); Hattink (1974); Lewis (2005b, 2020b); Vidal and Hul Thol (1976);
Wilczek (1951).

Hultholia Gagnon & G. P. Lewis, PhytoKeys 71: 58. 2016.
Figs 35,37, 60

Type. Hultholia mimosoides (Lam.) Gagnon & G. P. Lewis [= Caesalpinia mimo-
soides Lam.]

Description. Climbing woody shrub; branches densely armed with short, ro-
bust, needle-like trichomes; young stems pubescent, with rust-coloured, hyaline
hairs, and dome-shaped glands, topped with a few hairs. Stipules subulate, ca-
ducous. Leaves bipinnate; pinnae in 10-30 opposite pairs, with a pair of deflexed
prickles at the insertion of the pinnae on the leaf rachis and at the insertion of
leaflets on the pinnae rachides; leaflets 7—20 pairs per pinna, opposite, glabrous,
eglandular. Inflorescence a terminal or leaf-opposed, lax raceme, with 50 or more
flowers. Flowers bisexual, zygomorphic; hypanthium persisting as a wide shal-
low cup at the pedicel apex as fruit matures; sepals 5, caducous, the lower sepal
strongly cucullate; petals 5, free, bright yellow, dark glands present on the blade,
median petal smaller than the 4 lateral petals; stamens 10, free, filaments pubes-
cent at least on the lower half; ovary densely pubescent and with glandular dots
(often obscured by the dense pubescence). Fruit an obovoid, falcate, vesicular,
unarmed, dehiscent legume, sparsely pubescent, particularly along the margin,
and with a few obscure stellate hairs, and covered in gland dots, 1-3-seeded.
Seeds sub-globose, grey.

Chromosome number. 2n = 24 (Fedorov 1969).

Included species and geographic distribution. Monospecific (H. mimosoi-
des), distributed across Asia, in China (Yunnan), Bangladesh, India, Laos, Myan-
mar (Burma), Thailand and Vietnam (Fig. 60).

Ecology. In secondary thickets and clearings, often on roadsides.

Etymology. The name Hultholia honours the Cambodian botanist Dr. Sovan-
moly Hul Thol (born 1946), whose doctoral thesis, “Contribution a la révision
de quelques genres de Caesalpiniaceae, representés en Asie” (Hul Thol 1976),
is an important revision of the Asian species and genera of the Caesalpinieae,
and particularly the genus Pterolobium.

Human uses. Although Hultholia mimosoides is not known to be cultivated,
the young, pungent, flowering shoots are sold as a vegetable in markets in Vien-
tiane (Laos) (Vidal and Hul Thol 1976).

Notes. This monospecific genus was described by Gagnon et al. (2016) and has
an unresolved phylogenetic position within a clade of lianescent Old World genera.

Taxonomic references. Chen et al. (2010a); Gagnon et al. (2016); Vidal and
Hul Thol (1976).
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Figure 60. Distribution of Hultholia based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.

Moullava Adans., Fam. PI. 2: 318. 1763.
Figs 37, 38, 61

Almeloveenia Dennst., Schliissel Hortus Malab.: 32. 1818. Type: Almeloveenia
spinosa Dennst. [= Moullava spicata (Dalzell ex Wight) Nicolson]

Cinclidocarpus Zoll. & Moritzi, Natuur-Geneesk. Arch. Ned.-Indié iii: 81. 1846.
Type: Cinclidocarpus nitidus Zoll. & Moritzi [= Moullava tortuosa (Roxb.) Gag-
non & G.P. Lewis]

Wagatea Dalzell, Hooker’s J. Bot. Kew Gard. Misc. 3: 90. 1851. Type: Wagatea
spicata Dalzell ex Wight [= Moullava spicata (Dalzell ex Wight) Nicolson]

Caesalpinia sect. Cinclidocarpus (Zoll. & Moritzi) Benth. & Hook., Gen. Pl. 6.:
565-567. 1865. Type not designated.

Type. Moullava spicata (Dalzell ex Wight) Nicolson [= Wagatea spicata Dalzell
ex Wight]

Description. Lianas and scrambling shrubs, armed with deflexed prickles.
Leaves bipinnate, ending with a pair of pinnae; pinnae in 7-20 opposite pairs;
leaflets in 5-40 opposite pairs per pinna. Stipules caducous or lacking (not
seen). Inflorescence an elongated terminal or axillary raceme, the racemes
sometimes aggregated into panicles. Flowers bisexual, sub-actinomorphic or
zygomorphic; hypanthium persisting either as a distinct cup or as a wide shal-
low calyx remnant at the pedicel apex as the fruit matures; sepals 5, caducous,
eglandular, glabrous, the lower sepal strongly cucullate, covering the other 4
sepals in bud; petals 5, free, yellow, the median (innermost upper) and lateral
petals sometimes streaked red, eglandular; stamens 10, free, barely exserted
beyond the corolla, densely pubescent on lower half of filaments; ovary gla-
brous or pubescent. Fruit fleshy, oblong-elliptic, unarmed, indehiscent, sub-tor-
ulose, with thickened sutures, drying black (immature fruits of M. spicata
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Figure 61. Distribution of Moullava based on quality-controlled digitised herbarium records. See Suppl. material 1 for the

source of occurrence data.

red-tomentose), exocarp and endocarp strongly adnate, glabrous, 1-4-seeded.
Seeds sub-globular, olive-brown to black.

Chromosome number. 2n = 24 [M. digyna (Rottler) Gagnon & G.P. Lewis,
M. spicata] (Rice et al. 2015).

Included species and geographic distribution. Four species, three in south-
ern Asia and one in Africa (Fig. 61).

Ecology. The Asian species are found in seasonally dry tropical semi-evergreen
forest margins, secondary thickets, and on mountain slopes, up to 1200 m eleva-
tion. The African species occurs mostly in riverine habitats in lowland rainforests.

Etymology. Derived from the vernacular name of Moullava spicata, “mulu”
(Malayalam: spiny), a spiny climber.

Human uses. Moullava spicata is used for medicine (Lewis 2005b).

Notes. First described as a monospecific genus from India, its description
was emended in Gagnon et al. (2016) to include three other species, all with
similar torulose fruits, not found elsewhere in the Caesalpinieae.

Taxonomic references. Ansari (1990); Brenan (1963a, 1967); Brummitt et al.
(2007, see both Moullava and Mezoneuron welwitschianum Oliv.); Chen et al.
(2010a); Gagnon et al. (2016); Hattink (1974); Lewis (2005b); Nicolson (1980);
Sanjappa (1992); Vidal and Hul Thol (1976).

Biancaea Tod., Nuovi Gen. Sp. Orto Palermo: 21. 1860.
Figs 37, 38, 62

Campecia Adans., Fam. PI. (Adanson) 2: 318. 1763 (no type species designat-
ed, and no species names ever published in this genus. It is thus not possible
to apply this name which is rejected against Biancaea).

Caesalpinia sect. Sappania DC., Prodr. [A. P. de Candolle] 2: 484. 1825. Type not
designated.

Type. Biancaea scandens Tod. [= Biancaea decapetala (Roth) Deg.]
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Description. Lianas, climbing or trailing shrubs or small trees, armed with
short, slightly recurved prickles. Stipules lanceolate-oblong to broadly ovate,
sometimes amplexicaul at base, caducous or persistent. Leaves bipinnate,
ending with a pair of pinnae, rachis armed with pairs of prickles at the base
of each pinna, sometimes also scattered on the rachis; pinnae in 4-19 oppo-
site or alternate pairs; leaflets in 5-20 opposite or alternate pairs per pinna.
Inflorescence a terminal or axillary raceme or panicle. Flowers bisexual, zygo-
morphic; hypanthium persisting as a small cup or wider shallow cup or occa-
sionally as an abscised free ring around the pedicel apex as the fruit matures;
sepals 5, caducous, usually pubescent, the lower sepal cucullate and cover-
ing the other 4 in bud; petals 5, free, yellow to white, eglandular, the median
petal smaller than the other 4, and inrolled towards the centre; stamens 10,
filaments densely pubescent especially at the base; ovary densely velutinous.
Fruit a coriaceous, pubescent, glabrescent or glabrous, eglandular, dehiscent,
wingless, laterally compressed (but somewhat inflated and often with a nar-
row wing along the upper suture in B. decaptala), 1-9-seeded legume. Seeds
flat, black, or brown.

Chromosome number. 2n = 24 (B. decapetala, B. sappan) (Kumari and Bir 1989).

Included species and geographic distribution. Six species widespread
across southern Asia. Biancaea decapetala, native to Asia, has been widely in-
troduced across the tropics as a hedge plant or ornamental and is invasive in
South Africa and Hawaii (Fig. 62).

Ecology. Primary forest and forest margins, grasslands, scrub vegetation,
riverine habitats, secondary thickets, and clearings. From the coast to moun-
tain slopes.
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Figure 62. Distribution of Biancaea based on quality-controlled digitised herbarium records of native specimens. See
Suppl. material 1 for the source of occurrence data.
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Etymology. It is presumed that the Italian botanist Agostino Todaro (1818~
1892) named Biancaea for his fellow countryman and botanist Giuseppe Bian-
ca (1801-1883).

Human uses. Biancaea decapetala often grown as a living fence (Hattink 1974).

Notes. Gagnon and Lewis in Gagnon et al. (2016) re-established and emend-
ed the description of the genus. A new species, Biancaea scabrida L.M. Choo,
was published in 2021 (Choo 2021).

Taxonomic references. Brummitt et al. (2007); Chen et al. (2010a); Gagnon
et al. (2016); Hattink (1974); Jansen (2005); Molinari-Novoa et al. (2016b); Vidal
and Hul Thol (1976).

Pterolobium R. Br. ex Wight & Arn., Prodr: 283. 1834, nom. cons.
Figs 35, 37, 63

Cantuffa J.F. Gmel., Syst. Nat., ed 13[bis]. 2(1): 677. 1791, nom. rej. vs. Pterolo-
bium R. Br. ex Wight & Arn. Type: Cantuffa exosa J.F. Gmel. [= Pterolobium
exosum (J.F. Gmel.) Baker f. (= Pterolobium stellatum (Forssk.) Brenan)]

Reichardia Roth, Nov. Pl. Sp.: 210. 1821, nom. illeg., non Roth, Bot. Abh. Beo-
bacht. 35. 1787, nec Roth, Catal. Bot. 2: 64. 1800. Lectotype: Reichardia hexa-
petala Roth [= Pterolobium hexapetalum (Roth) Santapau & Wagh]

Type. Pterolobium lacerans R. Br. ex Wight & Arn., nom. illeg. [Pterolobium exo-
sum (J.F. Gmel.) Baker f. [= Cantuffa exosa J.F. Gmel. (= Pterolobium stellatum
(Forssk.) Brenan)]

Description. Lianas or scrambling / trailing shrubs, armed with prickles. Stip-
ules small, inconspicuous, subulate to triangular-subulate, caducous. Leaves
bipinnate; pinnae in 5-20 opposite pairs; leaflets in 6—25 opposite pairs per pin-
na. Inflorescence a terminal or axillary raceme, often aggregated into panicles.
Flowers bisexual, sub-actinomorphic to zygomorphic; hypanthium persisting as
aminute cup or ridge at the pedicel apex as the fruit matures; sepals 5, caducous,
the lower sepal cucullate, covering the other 4 sepals in bud; petals 5, free, yellow
to white, equal to slightly differentiated, the median petal sometimes in-rolled;
stamens 10, free, filaments pubescent (occasionally glabrous); ovary pubescent.
Fruit a red to brown samara, 1 (2)-seeded. Seeds ovate-oblong, sub-compressed.

Chromosome number. 2n = 24 (P. stellatum) (Rice et al. 2015).

Included species and geographic distribution. Ten species; one in southern
tropical Africa, East Africa, and Arabia, nine in South East Asia (Fig. 63).

Ecology. Seasonally dry tropical upland evergreen forests, riverine and hu-
mid forests, woodlands, and wooded grasslands.

Etymology. From Greek, ptero- (= wing) and lobion (= fruit), in reference to the
fruit which resembles a samara.

Human uses. The leaves of P. stellatum are used in parts of Africa as a leath-
er dye, for ink and as medicine; plants are grown as living fences (Lewis 2005b).

Notes. Vidal and Hul Thol (1974) published a revision of Pterolobium, with a
key to species.

Taxonomic references. Brenan (1967); Chen et al. (2010b); Gagnon et al.
(2016); Hou (1996c¢); Hul Thol and Hideux (1977); Lewis (2005b); Roti-Mich-
elozzi (1957); Vidal and Hul Thol (1974, 1976).
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Figure 63. Distribution of Pterolobium based on quality-controlled digitised herbarium records. See Suppl. material 1 for

the source of occurrence data.

Mezoneuron Desf., Mém. Mus. Hist. Nat. 4: 245. 1818.
Figs 37, 64

Mezonevron Desf., Mém. Mus. Hist. Nat. 4: 245. 1818, orth. var.

Mezoneurum DC., Prodr. [A.P. de Candolle] 2: 484. 1825, orth. var.

Caesalpinia subg. Mezoneuron (Desf.) Vidal ex Herend. & Zarucchi, Ann. Mis-
souri Bot. Gard. 77(4): 854. 1990.

Type. Mezoneuron glabrum Desf. [= Mezoneuron pubescens Desf.]

Description. Scrambling shrubs or lianas, occasionally medium-sized trees,
usually armed with recurved prickles on stem and leaves, rarely unarmed. Stip-
ules triangular, often caducous. Leaves bipinnate, ending in a pair of pinnae;
pinnae in (1) 2—18 opposite to sub-opposite pairs; leaflets in 1-15 opposite to
alternate pairs per pinna. Inflorescence a terminal or axillary raceme (often ag-
gregated into panicles). Flowers bisexual, zygomorphic; hypanthium persisting
as a small cup or wide shallow cup as the fruit matures; sepals 5, imbricate, the
lower sepal cucullate, and overlapping the other 4 in bud, caducous; petals 5,
free, usually yellow with red markings on the median petal, or occasionally red,
pink or cream, the median petal somewhat modified (either with a fleshy ligule
or a patch of hairs on the inner surface between the blade and claw, or the petal
bilobed); stamens 10, free, usually all pubescent or villose on lower half, or one
or all glabrous; ovary glabrous to hairy. Fruit laterally compressed, indehiscent,
chartaceous, coriaceous or woody, venose, longitudinally (and often broadly)
winged along the upper suture, the wing 2—20 mm wide, 1-13-seeded. Seeds +
transversely arranged in seed chamber, compressed.

Chromosome number. 2n = 22 (M. cucullatum, M. kauaiense) (Rice et al.
2015).
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Figure 64. Distribution of Mezoneuron based on quality-controlled digitised herbarium records. See Suppl. material 1 for
the source of occurrence data.

Included species and geographic distribution. Twenty-four species, mainly
in Asia, extending to Australia, Polynesia (including Hawaii), New Caledonia,
Madagascar and Africa (Fig. 64).

Ecology. Tropical and subtropical riverine forests, lowland rainforests, swamp
forests, seasonally dry forests, thickets, vine forests and wooded grasslands,
especially along forest and river margins.

Etymology. From Greek, meso- (= middle) or meizon (= greater) and neuron (=
nerve), the upper suture of the fruit is bordered by a usually broad longitudinal
wing so that the suture appears as a prominent sub-central nerve or vein.

Human uses. Used for medicine; the wood of M. kauaiense (Mann.) Hillebr.
(“uhiuhi”) from Hawaii was once used locally for spears and in house construc-
tion (Lewis 2005b).

Notes. Mezoneuron is absent from the American tropics and subtropics
today, but fossil records show that the genus was widespread across North
America, as well as in Europe, during the middle Eocene, about 45 Ma (Heren-
deen and Dilcher 1991). A revision of Mezoneuron by Clark (2016) provides full
synonymy, a key to species, and a list of fossil taxa associated with this genus.

Taxonomic references. Brenan (1967); Brummitt et al. (2007); Clark (2016);
Clark and Gagnon (2015); Du Puy and Rabevohitra (2002); Gagnon et al. (2016);
George (1998); Hattink (1974); Herendeen and Zarucchi (1990); Lock (1989);
Pedley (1997); Verdcourt (1979); Vidal and Hul Thol (1976); Wagner et al. (1999).

Ticanto Adans., Fam. PI. 2: 319. 1763.
Figs 37, 65

Caesalpinia sect. Nugaria DC., Prodr. [A.P. de Candolle] 2: 481. 1825. Type not
designated.

Type. Guilandina paniculata Lam. [= Ticanto crista (L.) R. Clark & Gagnon]
Description. Scandent shrubs or lianas to 15 m. Stems usually with scat-
tered, recurved prickles. Stipules triangular, caducous. Leaves bipinnate, leaf
rachis with recurved prickles at base of pinnae and usually scattered in be-
tween, pinnae in 1-16 opposite pairs; leaflets in 2-15 opposite pairs per pin-
na. Inflorescence a terminal or axillary raceme or panicle, bracts (at base of
racemes) and bracteoles (at base of pedicels) caducous; pedicels articulated.
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Flowers bisexual, zygomorphic; hypanthium persisting as a small cup as the
fruit matures; sepals 5, caducous, the lower lobe cucullate over the others in
bud; petals 5, the median petal distinct from the others in shape, usually with
a t circular patch of hairs on the inner surface, the lateral petals glabrous or
with few hairs; stamens 10, free, the basal half tomentose; ovary 1-2-ovuled,
glabrous or hairy, stigma funnel-shaped and more or less papillate, or truncate.
Fruit coriaceous or ligneous, dehiscent or indehiscent, elliptic, lunate, or sub-
orbicular, the upper suture lacking a wing, or with a narrow wing up to 4 mm
wide, one species with a carinate wing 5-6 mm deep, fruit usually glabrous,
otherwise tomentose, 1 (2)-seeded. Seeds circular to reniform, compressed.

Chromosome number. 2n = 24 (T. crista) (Fedorov 1969).

Included species and geographic distribution. Nine species, mainly in south-
ern and central China, with a few records in Laos, Myanmar, northern Thailand,
and northern Vietnam, and one species (T. crista) throughout South East Asia,
extending into Australia and Oceania (Fig. 65).

Ecology. Scrub or (riverine) forests, on limestone or in sandy parts of man-
groves, up to 1800 m elevation.

Etymology. Ticanto was a vernacular name used for these plants by the
Brachmanes (Brahmans or Brahmins), a sector of Hinduism.

Human uses. Numerous studies report pharmacological uses of Caesalpinia
crista but appear to concern the species Guilandina bonduc to which the name
Caesalpinia crista is often erroneously applied. Confirmed uses of true C. crista
are not known to the present authors.

Notes. Ticanto is a genus recently re-instated by Clark et al. (2022), who
provide a taxonomic revision of the genus including a key to the species. Previ-
ously, a single binomial was published under this genus name, Ticanto nuga (L.)
Medik., now a synonym of Ticanto crista.

Taxonomic references. Adanson (1763); Chen et al. (2010a); Clark et al.
(2022); Gagnon et al. (2016); Hattink (1974); Rumphius (1747); Van Rheede
(1686); Vidal and Hul Thol (1976).
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Figure 65. Distribution of Ticanto based on quality-controlled digitised herbarium records. See Suppl. material 1 for the

source of occurrence data.
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7. Tribe Schizolobieae

Colin E. Hughes?®, Elspeth Haston'®

Citation: Hughes CE, Haston E (2024) 7. Tribe Schizolobieae In: Bruneau A, Queiroz LP,
Ringelberg JJ (Eds) Advances in Legume Systematics 14. Classification of Caesalpinioide-
ae. Part 2: Higher-level classification. PhytoKeys 240: 146-164. https://doi.org/10.3897/
phytokeys.240.101716

Tribe Schizolobieae Nakai, Chosakuronbun Mokuroku [Ord. Fam. Tribe. Nov.]:
251. 1943.
Figs 66-77

Type. Schizolobium Vogel, Linnaea 11: 399. 1837.

Included genera (8). Bussea Harms (7 species), Colvillea Bojer ex Hook. (1),
Conzattia Rose (1), Delonix Raf. (12), Heteroflorum M. Sousa (1), Parkinsonia L.
(12), Peltophorum (Vogel) Benth. (6—7), Schizolobium Vogel (2).

Description. Trees or occasionally shrubs, (3) 5-40 m and up to 1.5 m
stem diameter, typically branching low down with spreading, flat-topped
crowns, some species of Delonix with swollen trunks; outer bark generally
thin, pale silvery grey, or green, inner bark green; mainly unarmed, occasional-
ly armed with axillary thorns, stipular spines and/or spinescent leaf rachides
and spinescent side shoots; brachyblasts usually absent, rarely present. Stip-
ules absent, minute, setiform, acicular and caducous, or lobed, pinnatifid or
bipinnatifid, and persistent, or spinescent and persistent. Leaves bipinnate,
variable in leaf formula, sometimes large, rarely paripinnate and much re-
duced. Inflorescences axillary racemes or terminal panicles, pedicels usually
jointed. Flowers usually showy, almost always yellow, occasionally orange,
whitish-pink or red, usually bisexual, but sometimes unisexual (Heteroflorum,
Conzattia, and Parkinsonia anacantha Brenan are at least partially dioecious);
a distinct hypanthium always present, this generally short, discoid or shal-
lowly campanulate, but larger and obliquely turbinate in Schizolobium; se-
pals 5, subequal, either imbricate or valvate, free or partially fused, usually
strongly reflexed; petals usually 5, occasionally 1, subequal or variable, lon-
ger or shorter clawed, usually crinkled, often with erose margins; stamens
10, usually spreading, rarely clustered around the ovary; pollen in oblate tri-
colporate monads with moderately to coarsely reticulate surface ornamen-
tation. Fruits diverse, 1-many-seeded, usually flat, but sometimes terete or
thickened, generally linear or linear-oblong or spathulate oblanceolate, the
valves papery, coriaceous or woody, sutures sometimes thickened or with a
narrow wing, indehiscent or dehiscent along both sutures, sometimes tardily
so, usually inertly so, or rarely elastically from the apex. Seeds oblong-ellip-
soid or ovate, discoid, lenticular and flattened to sub-spherical or globose,
albuminous or ex-albuminous, integument hard.

Distribution. Tribe Schizolobieae occupies a strikingly disjunct pantropical
distribution spanning dry and wet tropical forests and savannas.
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Clade-based definition. The most inclusive crown clade containing Schizolo-
bium parahyba (Vell.) S.F. Blake and Delonix decaryi (R. Vig.) Capuron, but not
Caesalpinia brasiliensis L., Dimorphandra conjugata (Splitg.) Sandwith, or Mimo-
sa sensitiva L. (Fig. 66).

Notes. Tribe Schizolobieae is here delimited to include eight genera and ca.
45 species. The monophyly and generic contents of this clade were first estab-
lished using molecular data by Haston et al. (2003, 2005), and confirmed by
Manzanilla and Bruneau (2012) and LPWG (2017), as well as in more recent
phylogenomic analyses (Ringelberg et al. 2022) which show robust support
for this clade (Fig. 66). Previously, these eight genera were spread across the
informal Peltophorum and Caesalpinia groups of Polhill and Vidal (1981), while
later Polhill (1994) expanded his concept of the informal Peltophorum group to
include eight of these genera, but also eight other genera that are now placed in
three other tribes, reflecting the poor understanding of generic relationships at
that time across the then broadly circumscribed tribe Caesalpinieae.

Tribe Schizolobieae is equivalent to the Peltophorum group s.s. of Haston
et al. (2005) and the informal core Peltophorum group of Lewis (2005b) with
three minor modifications. First, the addition of the genus Heteroflorum which,
although mentioned by Lewis (2005b) and Haston et al. (2005), was only
formally published that same year (Sousa 2005). Second, new name combi-
nations in Parkinsonia are now available for all species previously placed in
the genus Cercidium Tul. (Romé&o and Mansano 2021), which was shown to
be nested within Parkinsonia (Haston et al. 2003, 2005). Third, the genus Le-
muropisum H. Perrier was shown to be nested within Delonix and sunk within
that genus by Babineau and Bruneau (2017). In recent phylogenomic analyses
(Ringelberg et al. 2022), generic relationships within the tribe are also robustly
supported (Fig. 66).
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Figure 66. Generic relationships in tribe Schizolobieae. For description of phylogeny and
support values, see Fig. 6 caption (page 63).
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Figure 67. Variation in tree form and bark among genera of tribe Schizolobieae A, B Schizolobium amazonicum Huber ex
Ducke, tree to 20 m, Veracruz, Mexico (Hughes 1880) C young sapling of Schizolobium amazonicum showing typical ‘tree
fern habit’ with large leaves and green bark D Peltophorum dubium (Spreng.) Taub., cultivated as an ornamental, central
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Although varying markedly in stature, from shrubs and small trees to gigantic,
buttressed trees up to 40 m tall in Schizolobium, all species of tribe Schizolobie-
ae share a characteristic tree form and bark (Fig. 67). Trees are typically forked
low down with spreading umbrella-like, flat-topped crowns (Fig. 67). The outer
bark is generally smooth, thin and either pale silvery metallic grey, or, in most
species of Parkinsonia and young trees of Schizolobium, green (Fig. 67).

Leaf formula of the mainly bipinnate leaves (only Delonix edule has once-pin-
nate leaves) is highly variable among genera of Schizolobieae, ranging from
highly reduced leaves with very short rachides and very reduced leaflets in some
species of Parkinsonia, to what are some of the largest leaves of any genus in
subfamily Caesalpinioideag, at 1-2 m long on young saplings of Schizolobium
(Fig. 67C) and in Colvillea, which has leaves on non-flowering juvenile shoots
with up to 2,000 leaflets.

The petals of flowers of all genera are showy, mainly bright yellow, but in some
species of Delonix and Peltophorum orange, whitish-pink or red (Fig. 68). Species
of several genera are widely introduced and cultivated as ornamental trees in
streets and gardens across the tropics. This includes the Flamboyant or Flame
tree [Delonix regia (Bojer ex Hook.) Raf.] (Fig. 67Q), one of the most widely culti-
vated ornamental trees in the tropics (Lewis 2020a), several species of Peltopho-
rum (Fig. 67D) and, in more arid regions, Parkinsonia, especially P aculeata L. The
showy flowers of several Schizolobieae have been the focus of botanical paintings
(e.g., Colvillea racemosa Bojer, Bojer 1834; Delonix regia, Bojer 1829; Lewis 2020a).
Species of several genera are naturalised and invasive following introductions,
most notably Parkinsonia aculeata in northern Australia (Hawkins et al. 2007).

While Schizolobieae can be found in all tropical vegetation types, the greatest
diversity of genera and species occurs in the trans-continental succulent biome
sensu Schrire et al. (2005a) which spans the Neotropics, Africa and Madagas-
car (Fig. 67F, |, L, O). Indeed, the robustly supported core clade comprising the
genera Parkinsonia (amphi-Atlantic), Conzattia and Heteroflorum (endemic to
Mexico), and Colvillea and Delonix (restricted to East Africa and Madagascar),
represents one of the most striking examples of trans-continental phylogenetic
succulent biome conservatism (Ringelberg et al. 2020). The only exceptions in
Schizolobieae to this overall predilection for the dry tropics are Schizolobium
with two species in Neotropical wet forests and subsets of species of Bussea
and Peltophorum in wet forests in Africa and Asia.

plaza in Saipina, Santa Cruz, Bolivia (Hughes 2461) E bark of Peltophorum africanum Sond. F Parkinsonia peruviana C.E.
Hughes, Daza & Hawkins, small tree in dry thorn scrub in the upper Marafion valley, Peru (Hughes 2213) G green shoot
and axillary thorns, Parkinsonia andicola (Griseb.) Varjdao & Mansano, Chuquisaca, Bolivia (Hughes 2313) H green bark
of Parkinsonia praecox (Ruiz & Pavon ex Hook.) Hawkins, Oaxaca, Mexico (Hughes 1298) | tree of Parkinsonia africana
Sond., South Africa J, K small tree of Heteroflorum sclerocarpum M. Sousa showing typical low forked branching habit,
spreading crown and pale metallic grey bark with storied protuberences, Guerrero, Mexico (Hughes 1845) L, M Conzattia
multiflora Standl., showing typical umbrella crown habit and pale grey metallic bark in succulent-rich seasonally dry forest,
Puebla, Mexico (Hughes 1824) N small tree of Colvillea racemosa Bojer, Madagascar (Du Puy 102) O bottle tree of Delonix
floribunda (Baill.) Capuron, south-western Madagascar (Bruneau 1405) P twisted and stunted growth form of Delonix
pumila Du Puy, Phillipson & R. Rabev. in south-western Madagascar (Du Puy 456) Q small tree of Delonix regia (Bojer) Raf.
with a spreading crown, flowering preceding or coinciding with leaf flush, N Madagascar (Du Puy 578). Photo credits A, B,
D, F, G, H, J, K, L, M CE Hughes C A Bayer Tamayo File:Tambor (Schizolobium parahyba) (14101065740).jpg - Wikimedia
Commons E W Coville (https://plantnet.org/) | Wi Boshoff http://hdl.handle.net/11660/5647 N, P, Q D Du Puy O A Bruneau.
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Figure 68. Flowers of tribe Schizolobieae A Schizolobium amazonicum Huber ex Ducke, Veracruz, Mexico (Hughes 71880)
B Peltophorum dubium (Spreng.) Taub., Santa Cruz, Bolivia (Hughes 2461) C Bussea perrieri R. Vig., western Madagascar
D Parkinsonia aculeata L., Zacapa, Guatemala (Hughes 1222) E Parkinsonia florida (Benth. ex A. Gray) S. Watson,
Sonora, Mexico (Hughes 1562) F Conzattia multiflora Standl., Puebla, Mexico (Hughes 937) G Colvillea racemosa Bojer,
south-western Madagascar (Bruneau 1403) H Delonix regia (Bojer) Raf., northern Madagascar (Du Puy 578) | Delonix leu-
cantha subsp. gracilis Du Puy, Phillipson & R. Rabev., Madagascar (Du Puy 87). Photo credits A, B, D—F CE Hughes C feno,
iNaturalist (https://www.inaturalist.org/photos/103942022) G A Bruneau H, I D Du Puy.

Schizolobium Vogel, Linnaea 11: 399. 1837.
Figs 67-70

Type. Schizolobium excelsum Vogel [= Schizolobium parahyba (Vell.) S.F. Blake]

Description. Unarmed trees, 25-40 m, the trunk frequently 50 cm and up
to 150 cm diameter, often buttressed, saplings typically unbranched to 2-3 m
bearing at the apex a cluster of huge, tree fern-like leaves (Fig. 67C), mature
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trees with a large spreading somewhat flat-topped crown and angular branch-
ing (Fig. 67A); bark on young trees green (Fig. 67C, H), later the outer bark thin,
smooth silvery-grey, inner bark green (Fig. 67B). Stipules absent. Leaves bipin-
nate, petiolar gland absent, on young saplings leaves usually very large, up to
2 m long, on mature trees with 15-20 (25) pairs of pinnae and 10-20 pairs of
leaflets per pinna, these narrowly-oblong, firm. Inflorescences massive termi-
nal racemose-panicles, pedicels jointed above the middle (S. amazonicum Hu-
ber ex Ducke) or not jointed (S. parahyba); bracts caducous. Flowers bisexual
with an obliquely turbinate hypanthium; sepals 5, free, only weakly imbricate
in bud, subequal, reflexing; petals 5, subequal, spreading, clawed, bright yel-
low, glabrous, oblong-obovate (Fig. 68A); stamens 10, free, equal, equal to or
shorter than petals, anthers dorsifixed, glabrous; pollen in oblate tricolporate
monads with moderately reticulate surface ornamentation; ovary sessile, af-
fixed to one side of the hypanthium, many ovulate, style filiform, the stigma
minute, terminal. Fruits single-seeded flattened, spathulate, oblanceolate or
spoon-shaped, rounded at the apex and narrowed at the base to the short stipe
(Fig. 70A, B), dehiscent, the valves firm-coriaceous, coarsely reticulately-veined
and rugose, dark blackish-brown when mature, from which the endocarp is re-
leased intact as a thin, papery wing-like envelope the same shape as the fruit
(Fig. 70B). Seeds large, hard, ca. 20 x 12 mm, oblong-ellipsoid, compressed,
pale yellow-brown becoming blackish-brown (Fig. 70A).

Chromosome number. 2n = 26 (Goldblatt 1981b).

Included species and geographic distribution. Two species, one widespread
across the Neotropics from south-central Mexico, Central America, and Amazo-
nia and the second in coastal Brazil from Santa Catarina north to Bahia (Fig. 69).

Ecology. Mainly confined to terra firme in tropical moist forest and often
common in secondary forest. Deciduous, at least briefly, usually flowering
when leafless just before leaf flush. Seeds wind-dispersed.
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Figure 69. Distribution of Schizolobium based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.
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P

Figure 70. Fruits of tribe Schizolobieae A, B dehisced fruits of Schizolobium amazonicum Huber ex Ducke showing the
papery endocarp surrounding the single seed, Veracruz, Mexico (Hughes 1880) C Peltophorum dubium (Spreng.) Taub.,
Chiapas, Mexico (Hughes 1685) D Peltophorum pterocarpum (DC.) Backer ex K. Heyne, India E Bussea sakalava Du Puy
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Etymology. From Greek, schizo- (= split or divided) and -lobion (= fruit), in
reference to the splitting of the exocarp from the endocarp at maturity.

Human uses. Renowned for its fast growth rate and very light soft wood.
Widely cultivated as an ornamental and sometimes as coffee or cacao shade;
young saplings, with their up to 2m-long leaves resemble tree ferns (Fig. 67C)
and are hence sometimes referred to in English as fern trees.

Notes. Schizolobium is sister to the clade comprising the rest of the tribe
(Fig. 66). The distinctive spathulate, oblanceolate or spoon-shaped fruits are
unique among Caesalpinioideae (Fig. 70A, B). Although Barneby (1996) reduced
the two long-recognised species to varieties of S. parahyba, this was based on
limited material, and it is now clear that these two entities are morphologically dis-
tinct and occupy allopatric distributions meriting recognition as separate species.

Taxonomic references. Barneby (1996); Bentham (1870), illustration; Stand-
ley and Steyermark (1946).

Bussea Harms, Bot. Jahrb. Syst. 33: 159. 1902.
Figs 68, 70, 71

Type. Bussea massaiensis (Taub.) Harms [= Peltophorum massaiense Taub.]
Description. Unarmed shrubs or more usually treelets or trees, (2) 6-25 m,
with an erect branching habit, the trunk 70-100 cm in diameter, bark smooth,
pale whitish-grey, young shoots with a brown or rusty indumentum. Stipules
small, subulate, caducous. Leaves bipinnate, petiolar and rachis glands absent,
(1) 8-14 pairs of pinnae and (5) 8-11 (26) pairs of opposite leaflets, these
rhombic and unequal-sided, the base truncate, the midvein oblique, dark green
and glossy above. Inflorescences terminal or subterminal in the upper leaf ax-
ils, paniculate or racemose, often combined into a compound terminal inflo-
rescence, the axes minutely velvety brown, pedicels not jointed, bracts mostly
caducous (persistent in B. massaiensis subsp. rhodesica). Flowers bisexual,
weakly zygomorphic; hypanthium shallowly campanulate; sepals 5, imbricate
in bud, becoming reflexed, the 3 inner sepals with membranous erose hyaline
margins; petals 5, the lateral pairs sub-equal, the upper petal reduced, all petals
crinkled, the margins erose, tapering at the base to a short robust claw, bright
yellow (Fig. 68C); stamens 10, free, porrect and clustered around the gynoe-
cium, shorter than petals, anthers dorsifixed, glabrous (hairs present in B. occi-
dentalis); pollen in oblate tricolporate monads with coarsely reticulate surface
ornamentation with sinuous, slightly convoluted muri; ovary subsessile, ovoid,

& R. Rabev., Madagascar (Du Puy 248) F dehisced fruit of Bussea perrieri R. Vig., north-west Madagascar G ripe, tardily
dehiscent fruits of Parkinsonia andicola (Griseb.) Varjao & Mansano, Chuquisaca, Bolivia (Hughes 2619) H Parkinsonia
florida (Benth. ex A. Gray) S. Watson, Sonora, Mexico (Hughes 1562) I ripe indehiscent fruits of Parkinsonia peruviana C.E.
Hughes, Daza & Hawkins, La Libertad, Peru (Eastwood 82) J Conzattia multiflora Standl., Puebla, Mexico (Hughes 1815)
K-M indehiscent ripe fruits of Heteroflorum sclerocarpum M. Sousa, Guerrero, Mexico (Hughes 1845) L Heteroflorum
sclerocarpum Guerrero, Mexico (Hughes 1845) showing a legume that has been broken apart manually N Delonix boivini-
ana (Baill.) Capuron, Madagascar (D Du Puy 307) O Delonix edule (H. Perrier) Babineau & Bruneay, ripe fruits, Madagascar
(Du Puy 449) P Colvillea racemosa Bojer, ripe dehiscing fruits, Madagascar (Du Puy 304). Photo credits A-C, G-M CE
Hughes D D Valke File:Peltophorum pterocarpum (2745008096).jpg - Wikimedia Commons E, N—=P D Du Puy F Andry.A.R,
iNaturalist (https://www.inaturalist.org/photos/28896062).
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Figure 71. Distribution of Bussea based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.

2-4 ovules, style short and flared to a large peltate capitate stigma. Fruits erect,
narrow oblong-obovate, compressed with greatly thickened margins, valves
woody, with a longitudinal furrow, densely rusty-brown pubescent, elastically
dehiscent from the apex, the valves recurving, 1-3-seeded (Fig. 70E, F). Seeds
compressed, oblong discoid.

Chromosome number. 2n = 22 (Goldblatt 1981b).

Included species and geographic distribution. Seven species, five from Af-
rica (one endemic to Mozambique, one in West Africa, two in Tanzania and
one in Angola — Congo), plus two species endemic to western and northern
Madagascar (Fig. 71).

Ecology. Seasonally dry tropical forest, thickets and deciduous bushland, of-
ten on sandy soils, moist semi-deciduous forest and rainforest.

Etymology. Named in honour of Walter Carl Otto Busse (1865-1933),
German botanist and ecologist who collected material of the type species in
East Africa in 1901.

Human uses. The wood is hard and used for construction and firewood.

Notes. Robustly supported as sister to Peltophorum (Fig. 66) (Haston et al.
2005; Ringelberg et al. 2022), the two genera sharing distinctive peltate stigmas.

Taxonomic references. Brenan (1967); Du Puy and Rabevohitra (2002) both
with illustrations; see also Intkey for an illustration.

Peltophorum (Vogel) Benth., J. Bot. (Hooker) 2(10): 75. 1840, nom. cons.
Figs 67, 68,70, 72

Baryxylum Lour., Fl. Cochinch. 1: 266-267. 1790, nom rej. against Peltopho-
rum (Vogel) Benth. Type: Baryxylum rufum Lour. [= Peltophorum dasyrhachis
(Miq.) Kurz var. dasyrhachis]
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Caesalpinia sect. Peltophorum Vogel, Linnaea 11(3): 406. 1837. Type: Caesal-
pinia dubia Spreng. [= Peltophorum dubium (Spreng.) Taub.]

Type. Peltophorum vogelianum Walpers, nom. illeg. [= Peltophorum dubium
(Spreng.) Taub.]

Description. Unarmed trees (Fig. 67D), 15-35 (60) m, and up to 80 (100) cm
stem diameter, sometimes buttressed, the buttresses flat to 1 m, whole plant
frequently with a rusty indumentum. Stipules simple, lobed or subulately
branched, pinnatafid or bipinnatafid, often persistent, or small and caducous.
Leaves bipinnate, rachis to 40 cm, 3-15 (25) pairs of pinnae, (6) 8-15 (28)
pairs of sessile opposite oblong leaflets per pinna. Inflorescences terminal
and/or axillary, simple racemes or panicles, 15-30 (40) cm long; bracts pres-
ent, persistent or caducous. Flowers bisexual, showy; hypanthium very short,
discoid or campanulate and somewhat obscure; sepals 5, free, imbricate in
bud, reflexed at anthesis; petals 5, usually bright yellow, rarely pink or white,
suborbicular or obovate, more or less equal, imbricate, spreading, often much
crinkled, margins sometimes erose, basally clawed (Fig. 68B); stamens 10, free,
filaments thickened and pilose at least towards the base, usually shorter than
the petals, anthers uniform, dorsifixed, glabrous or pubescent, longitudinally
dehiscent; pollen in oblate tricolporate monads with coarsely reticulate surface
ornamentation with sinuous, slightly convoluted muri; ovary sessile or sub-stip-
itate, 3—8-ovuled, style filiform, incurved, stigma prominent peltate or capitate.
Fruits flat, oblong or narrow ellipsoid, tapering at both ends, hard, indehiscent,
or eventually splitting longitudinally, often persistent, with a firm wing-like ex-
tension on each suture, valves usually longitudinally striate, 1-6 (8)-seeded
(Fig. 70C, D). Seeds oblong, flat or lenticular, compressed, exalbuminous.

Chromosome number. 2n = 26 (Van-Lume and Souza 2018).

Included species and geographic distribution. Six (or seven) species. One
(ortwo) in the Neotropics, one in southern Africa, four in South East Asia, one of
which, P. pterocarpum (DC.) Backer ex K. Heyne, reaching N Australia (Fig. 72).
Three species (P. dasyrhachis, P. dubium and P. pterocarpum) have been intro-
duced more widely.

Ecology. In lowland deciduous and evergreen moist forests, coastal vege-
tation along beaches and mangrove edges, frequent in forest clearings and
secondary vegetation. Evergreen or often deciduous. Flowering often im-
mediately preceding leaf flush, indehiscent narrowly-winged fruits probably
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Figure 72. Distribution of Peltophorum based on quality-controlled digitised herbarium records. See Suppl. material 1 for

the source of occurrence data.
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wind-dispersed. Some introduced and cultivated species weakly naturalised in
places, the true native distribution of P. dubium in some doubt in some parts of
the Neotropics, e.g., in Bolivia (Barneby 1996).

Etymology. From Greek, pelte- (= shield) and -phoros (= bearing), in reference
to the large peltate shield-like centrally-attached stigma.

Human uses. Several species are introduced and cultivated as ornamentals
(Fig. 67D) and as shade trees over coffee and cacao, including Asian P. ptero-
carpum and P. dasyrhachis Kurz ex Baker in Africa, P africanum Sond. beyond
its range limits within Africa and in the New World, e.g., Florida, and P. dubium
(Spreng.) Taub. across the Americas.

Notes. The genus Peltophorum resembles Schizolobium in potentially gigan-
tic stature, abruptly bipinnate leaves, massive terminal racemose-paniculate
inflorescence of handsome yellow flowers, and almost equal calyx-lobes, but
differs in the grossly peltate stigma which Peltophorum shares with Bussea
which is its sister genus (Fig. 66), and its linear-ellipsoid, as opposed to oblan-
ceolate, spoon-shaped fruits (Fig. 70A-D). Two species have been recognised
in the Neotropics, but these are doubtfully distinct.

Taxonomic references. Barneby (1996); Brenan (1967); Hou (1996b) includ-
ing an illustration; Isely (1975); Larsen et al. (1980) including an illustration.

Parkinsonia L., Sp. Pl. 1: 375. 1753.
Figs 67, 68,70, 73

Cercidium Tul., Arch. Mus. Hist. Nat. 4: 133. 1844. Type: Cercidium spinosum
Tul. [= Parkinsonia praecox (Ruiz & Pav.) Hawkins]

Rhetinophloeum H. Karst., Fl. Columb. 2: 25. 1862. Type: Rhetinophloeum viride
H. Karst. [= Parkinsonia praecox (Ruiz & Pav.) Hawkins]

Peltophoropsis Chiov., Ann. Bot. (Rome) 13(3): 385. 1915. Type: Peltophoropsis
scioana Chiov. [= Parkinsonia scioana (Chiov.) Brenan]

Cercidiopsis Britton & Rose, N. Amer. Fl. 23(5): 306. 1930. Type: Cercidiopsis
microphylla (Torr.) Britton & Rose [= Parkinsonia microphylla Torr.]

Type. Parkinsonia aculeata L.

Description. Highly branched shrubs or small trees (Fig. 67F, 1), most species
with green bark (Fig. 67H), this sometimes becoming grey-black and shallowly
fissured with age; armature extremely variable among species, either unarmed,
or armed with stipular spines, axillary thorns (Fig. 67G) and in some species
additionally with much-reduced spinescent leaf rachides. Stipules either small
and caducous or spinescent and persistent. Leaves bipinnate, but sometimes
with a highly reduced spinescent rachis and flattened pinnae rachides and then
superficially appearing pinnate, pinnae 1-10 pairs, the pinnular rachis winged
or cylindrical; leaflets 1-80 (or more) pairs per pinna, oblong, orbicular, elliptic
or ovate, oblique, rounded, equilateral or attenuate at the base, acute or mu-
cronate at the apex, usually small and sometimes highly reduced in species
with flattened photosynthetic rachides. Inflorescences solitary racemes in leaf
axils; pedicels jointed about mid-way along length; bracts deltoid to lanceolate,
rapidly deciduous. Flowers usually bisexual (unisexual in P anacantha), showy;
hypanthium shallowly campanulate, sometimes weakly oblique; sepals 5, free,
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Figure 73. Distribution of Parkinsonia based on quality-controlled digitised herbarium records [excluding P. aculeata
whose native range remains uncertain, and which is weedy and invasive in many areas of Neotropics and elsewhere -
see Hawkins et al. (2007)]. See Suppl. material 1 for the source of occurrence data.

reflexed, green; petals 5, these auriculate or not, the adaxial petal ovate to or-
bicular, lateral petals elliptic, ovate or orbicular, yellow, streaked or blotched
orange in the centre (Fig. 68D, E); stamens 10, free, shorter than petals, anthers
oblong or elliptic, dorsifixed, glabrous; pollen in oblate tricolporate monads with
moderately reticulate surface ornamentation; ovary linear, glabrous or villous
with 5-12 ovules, stigma truncate. Fruits plano-compressed (Fig. 70G, H) or
turgid and terete (Fig. 70l), linear or oblong, straight or weakly falcate, some-
times constricted between the seeds, tardily dehiscent or indehiscent, valves
generally papery or thinly coriaceous, 1-8-seeded. Seeds oblong to globose.

Chromosome number. 2n = 28 (Goldblatt 1981b).

Included species and geographic distribution. Twelve species, eight con-
fined to the New World (including two named hybrid species), and four in Africa.
Parkinsonia occupies a striking disjunct amphi-Atlantic distribution across arid
and semi-arid parts of the New World from the southern USA to Argentina and
disjunctly in arid parts of north-eastern and south-western Africa (Fig. 73). One
species, P aculeata (not mapped here) is pantropically cultivated, naturalised
and in places invasive (e.g., in northern Australia) and of uncertain regional na-
tivity across its wide New World distribution (Hawkins et al. 2007).

Ecology. Parkinsonia is confined to seasonally dry, semi-arid and arid cli-
mates, growing in Chaco woodlands, seasonally dry tropical forests, deserts and
semi-deserts, occupying most enclaves of the disjunct trans-continental succu-
lent biome distribution (sensu Schrire et al. 20053; Ringelberg et al. 2020), except
south-western Madagascar and the Caatinga in north-eastern Brazil. The true na-
tive range of P aculeata is uncertain but is certainly confined to the New World
and hypothesised to be primarily in seasonally inundated, and sometimes saline
former lake-bed and river flood-plain habitats often on deeply cracking black verti-
sols (Hawkins et al. 2007), i.e., very different habitats from the remaining species.

Etymology. Named in honour of John Parkinson (1567-1650), the British
apothecary and herbalist to King James | of England.
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Human uses. Parkinsonia aculeata is widely cultivated as an ornamental
street tree in arid zones.

Notes. Parkinsonia is robustly supported as sister to the clade compris-
ing Heteroflorum + Conzattia + Delonix + Colvillea (Fig. 66) (Ringelberg et al.
2022). Until recently some species were referred to the genus Cercidium, but
it is now clear that Cercidium is phylogenetically nested within Parkinsonia
(Haston et al. 2005) and new name combinations for all species are now
available in Parkinsonia (Romé&o and Mansano 2021). In the New World, Par-
kinsonia species are frequently referred to as Palo Verdes, because of their
characteristic green bark.

Taxonomic references. Brenan (1980) with illustration; Carter (1974); Haw-
kins et al. (2007); Karsten (1862) with illustration; Rom&o and Mansano (2021)
with illustrations.

Conzattia Rose, Contrib. U.S. Natl. Herb. 12(9): 407. 19009.
Figs 67, 68,70, 74

Type. Conzattia arborea Rose [= Conzattia multiflora (B.L. Rob.) Standl.]

Description. Unarmed, small to medium-sized tree, 3-10 (15) m, generally
forking low down with a large spreading flat-topped ‘umbrella’ crown (Fig. 67L),
the trunk 20-50 (75) cm in diameter, the bark thin, pale silver-grey (Fig. 67M),
inner bark green, whole plant largely glabrous. Stipules minute. Leaves bipin-
nate, with 10-15 pairs of pinnae, 9-20 pairs of leaflets per pinna, leaflets ob-
long, apex acute, oblique at base. Inflorescences slender, erect, 6-12 (25) cm
long axillary racemes clustered near branch tips, pedicels jointed just below
the flower; bracts caducous. Flowers unisexual by reduction of the androecium
or gynoecium, usually dioecious but some individuals carry both functionally
male and female flowers; hypanthium shallowly campanulate; sepals 5, free,
imbricate only in bud, strongly reflexed, subequal; petals 5, yellow, more or less
equal (Fig. 68F); stamens 10, free, slightly shorter than petals, anthers dorsi-
fixed, glabrous; pollen in oblate tricolporate monads with moderately reticulate
surface ornamentation; ovary densely pubescent, stipitate, 6-ovuled (ovaries
of functionally male flowers smaller, not fully developed), style filiform, usu-
ally straight in functionally female flowers, swan-necked in functionally male
flowers, stigma ciliate. Fruits plano-compressed, glabrous, the margins narrow-
ly winged, acuminate at apex, dehiscent along both sutures, (2) 3 (4)-seeded
(Fig. 70J). Seeds oblong, 10—-12 mm long, brown, albuminous.

Chromosome number. Unknown.

Included species and geographic distribution. Monospecific, endemic to
seasonally dry western and southern Mexico from Sonora and Baja California
Sur south to Chiapas (Fig. 74).

Ecology. Confined to seasonally dry tropical forest. Strongly deciduous, fruits
ripening when leafless (Fig. 67L), and flowering preceding leaf flush.

Etymology. Named in honour of the Italian-born Mexican botanist Cassiano
Conzatti (1862-1951), a prodigious plant collector in Mexico and Chile and
director of the Escuela Normal in Oaxaca, Mexico.

Human uses. Conzattia has been listed as an important source of medicine
and wood for construction and fuel, and immature fruits are used as a minor
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Figure 74. Distribution of Conzattia based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.

food in Mexico (Arellano 1987). The presence of seeds of Conzattia multifio-
ra at several archaeological sites in south-central Mexico and the frequent
occurrence of trees around pre-Colombian temple sites suggest use as a minor
food spanning several millennia (Zarate 2000).

Notes. Conzattia is robustly supported as sister to Heteroflorum (Fig. 66;
Haston et al. 2005; Ringelberg et al. 2022), both genera endemic to Mexico and
sharing seasonally dry tropical ecology, and both with similar low, flat-topped
tree crowns (Fig. 67J, L), smooth grey bark (Fig. 67K, M), yellow flowers and fre-
quently at least partial dioecy, but readily distinguished by their radically differ-
ent fruits (Fig. 70J—M). Three species of Conzattia have been described based
on minor differences in leaf indumentum, quantitative variation in leaf formula
and stipules, none of which are fixed or correlated with geography, prompting
recognition of a single somewhat variable species C. multiflora (Haston 2003).

Taxonomic references. Haston (2003); Lewis (2005b) with illustration;
Standley (1922).

Heteroflorum M. Sousa, Novon 15: 213. 2005.
Figs 67,70,75

Type. Heteroflorum sclerocarpum M. Sousa

Description. Unarmed small trees to 15 m, forked near the base, forming
a wide spreading umbrella crown (Fig. 67J), the trunk with horizontal lines of
conical corky protuberances, these not or barely spinescent, otherwise bark
smooth pale to mid metallic grey (Fig. 67K). Stipules acicular to setiform, ca-
ducous. Leaves bipinnate, petiole eglandular, canaliculate, sulcate with (2) 4-7
pairs of pinnae, 10—14 pairs of alternate leaflets per pinna, these elliptic-oblong.
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Inflorescences more or less erect axillary racemes, flowers subtended by jointed
pedicels, bracts persistent. Flowers unisexual by reduction of the androecium
or gynoecium, dioecious, a well-developed hypanthium at the base; sepals 5,
free; petals 5, homomorphic elliptic to obovate, yellow, lacking a claw; stamens
10, free, exserted beyond the corolla, inserted at the apex of the hypanthium;
pollen not studied; ovary sessile, 9-13 ovules, style tubular, widened at apex,
stigma circular, broad, flat or slightly concave. Fruits indehiscent, cylindrical,
hard, weakly woody, the mesocarp thickened and fibrous, the valves smooth,
glabrous, pale orange-brown when ripe (Fig. 70K, M), with fibrous-spongy sep-
tae between the seeds forming marked seed cavities (Fig. 70L). Seeds discoid
to subspherical, integument hard, hilum apical.

Chromosome number. Unknown.

Included species and geographic distribution. Monospecific. A narrowly
restricted endemic of southern Mexico, disjunctly distributed close to the Pa-
cific coast in the lower reaches of the Rio Balsas watershed around El Infier-
nillo (Michoacan and Guerrero) and in coastal Oaxaca (Fig. 75). Heteroflorum
sclerocarpum and hence the genus as a whole, is categorised as Endangered
(Machuca-Machuca et al. 2021).

Ecology. Confined to seasonally dry tropical forest, occasionally forming
dominant stands (Urrea-Galeano et al. 2018). Trees are strongly deciduous,
flowering when leafless or as new leaves flush. Fruits indehiscent and reported
to be consumed by terrestrial mammals facilitating release of the seeds and
accelerating germination (Urrea-Galeano et al. 2018), and potentially endozoo-
chorous seed dispersal. Flowers pollinated by large Xylocopa bees.

Etymology. The name Heteroflorum is derived from hetero- (Greek = differ-
ent, uneven) and -florum (plural of flos; Latin = flower) in reference to the differ-
ent sized functionally male and female flower forms associated with dioecy.
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Figure 75. Distribution of Heteroflorum based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.
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Human uses. Unknown.

Notes. Heteroflorum is robustly supported as sister to a second monospe-
cific Mexican endemic genus, Conzattia (Fig. 66; Haston et al. 2005; Ringel-
berg et al. 2022). These two genera share similar tree growth habit and bark
(Fig. 67J—-M), and flowers, but have completely different fruits (Fig. 70K—M).

Taxonomic references. Sousa (2005) with illustration.

Colvillea Bojer ex Hook., Bot. Mag. 61: t.3325 & t.3326. 1834.
Figs 67, 68,70, 76

Type. Colvillea racemosa Bojer ex Hook.

Description. Unarmed, small to medium-sized trees, 8-15 (20) m and 50-
70 (90) cm stem diameter (Fig. 67N); bark thin, pale grey, inner bark green.
Stipules minute, setaceous and caducous. Leaves bipinnate, petiole glands
absent, (6) 9-16 pairs of pinnae with (12) 15-30 pairs of oblong leaflets per
pinna, apex rounded, base asymmetrical. Inflorescences suberect, large, ro-
bust, many-flowered terminal panicles, the secondary axes pendulous, ped-
icels jointed, bracts mostly caducous. Flowers bisexual, very distinctive,
strongly zygomorphic and inverted (resupinate), bright orange (Fig. 68G); ca-
lyx of 5 subequal valvate segments, which are leathery and thickened, espe-
cially towards the tips, 4 of the segments fused for most of their length like a
spadix; corolla with 5 reduced petals, the median petal (held lowermost in the
flower) enclosed within the sepal cup, the lamina rolled into a nectar-contain-
ing conical receptacle; stamens 10, free, longer than petals, clustered curving
out from the upper side of the inverted flower, anthers dorsifixed, glabrous;
pollen in oblate tricolporate monads with coarsely reticulate surface orna-
mentation with sinuous, slightly convoluted muri; ovary short stipitate, flat,
exserted beyond stamens. Fruits large, linear-oblong, pendulous, the valves
partially separating allowing the seeds to be shaken out, the valves relative-
ly thin-textured, strongly flattened and barely lignified (Fig. 70P). Seeds ob-
long-ovate, flattened.

Chromosome number. 2n = 28 (Goldblatt 1981b).

Included species and geographic distribution. Monospecific, endemic to
western Madagascar (Fig. 76). Cultivated elsewhere, including in southern Africa.

Ecology. Seasonally dry forests and spiny thickets. Trees are deciduous. The
flowers are nectariferous and although often eaten by lemurs, they are pollinat-
ed by Siouimanga sunbirds (Du Puy and Rabevohitra 2002).

Etymology. Named in honour of Sir Charles Colville (1770-1843), distin-
guished Scottish officer under Wellington in the Napoleonic wars and governor
of Mauritius, 1828-1834.

Human uses. Sometimes planted as an ornamental in villages (Fig. 67N).

Notes. The status of Colvillea as a genus distinct from Delonix remains ques-
tionable as its placement either as sister to Delonix, or nested within it is un-
stable in phylogenies that have densely sampled Delonix (Haston et al. 2005;
Babineau and Bruneau 2017), albeit in recent analyses based on larger gene
sets Colvillea is clearly resolved as sister to Delonix (Kates et al. 2024). In con-
trast to Delonix, Colvillea has large terminal panicles of resupinate flowers with
orange petals, four fused calyx segments and clustered stamens.

PhytoKeys 240: 1-552 (2024), DOI: 10.3897/phytokeys.240.101716 161



Adv. In Legume Systematics 14, Part 2: Classification of Caesalpinioideae

0
12°S h N .
o N
§
U J/\
/e
4]
v \
14°S \
( |
N/ - \
e \
/ V A /‘r
16°S pw_ “:
— )
| ) )
4
18°S ‘ /
\ /
\ /
J /
0
20°S /& /
2. :
[ ] /
//
/ /
~ [ ] //
/ /
22°5 - [ f
| /
° |
S
e * /
o S /
24°G -] R ,
\ /
\\ O //
T~ T
26°S T T
42°E 44°E 46°E 48°E 50°E

Figure 76. Distribution of Colvillea based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.

Taxonomic references. Bojer (1834); Du Puy and Rabevohitra (2002) both
with illustrations.

Delonix Raf., Fl. Tellur. 2: 92. 1837.
Figs 67, 68, 70, 77

Aprevalia Baill., Bull. Mens. Soc. Linn. Paris 1: 428. 1884. Type: Aprevalia flori-
bunda Baill. [= Delonix floribunda (Baill.) Capuron]

Lemuropisum H. Perrier, Bull. Soc. Bot. France 85: 494. 1939. Type: Lemuropi-
sum edule H. Perrier [= Delonix edulis (H. Perrier) Babineau & Bruneau]

Delonix sect. Aprevalia (Baill.) Capuron, Adansonia, n.s. 8(1): 12. 1968. Type:
Delonix floribunda (Baill.) Capuron [= Aprevalia floribunda Baill.]

Type. Delonix regia (Bojer ex Hook.) Raf. [= Poinciana regia Bojer ex Hook.]
Description. Shrubs (D. edule) or small to medium-sized trees to 30 m, of-
ten forking low down and forming spreading, flat-topped umbrella crowns
(Fig. 67P, Q), or in a subset of species, the trunk fusiform with distinctive ‘bottle
tree’ growth form constricted at the base, swollen above and only tapering im-
mediately below the rounded crown, reminiscent of baobabs (Fig. 670); gen-
erally unarmed, but in D. edule armed with spinescent shoots. Stipules gen-
erally minute or absent, but pinnate or bipinnate in D. regia. Leaves generally
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bipinnate, 2—13 pairs of pinnae, and (6) 12-20 (40) pairs of leaflets per pinna,
much reduced and simply paripinnate in D. edule with just 2-3 pairs of small
leaflets. Inflorescences axillary racemes usually produced at several consec-
utive nodes and flowers generally held above the foliage (Fig. 68Q), pedicels
jointed, bracts caducous (or often persistent in D. regia). Flowers bisexual,
usually large and showy (Figs 67Q, 68H, I); hypanthium short, turbinate; sepals
5, free, subequal, valvate, strongly reflexed, leathery and thickened especially
towards the tips; petals usually 5, these spreading, round or ovate with a long
claw, the margins crisped and frilled when fully expanded, somewhat erose or
deeply lacerate, the median petal usually larger, differently coloured, and held in
front of the other petals, its claw with inrolled margins, forming a narrow funnel
containing nectar, petals white, pale pink or bright scarlet (D. regia), the upper
petal with a central yellow and white blotch (Fig. 68l), and the whole petal suf-
fusing red with age or post pollination (Fig. 68H), but in two species the petals
much reduced and in D. floribunda (Baill.) Capuron the lateral petals absent and
only a single erect, narrow yellow petal is present; stamens 10, free, equal, lon-
ger than petals, spreading, not clustered around the ovary, anthers dorsifixed,
glabrous; pollen in oblate tricolporate monads with coarsely reticulate surface
ornamentation with sinuous, slightly convoluted muri; ovary stipitate, style fili-
form, stigma small and glabrous or ciliate. Fruits usually large, many-seeded,
linear-oblong, somewhat flattened, woody, pendulous or suberect, either long,
straight or weakly falcate and strap-like (Fig. 700) or shorter and tightly curved
(Fig. 70N), tardily dehiscent until after they have fallen, eventually splitting into
2 flat (non-twisting) valves, or (in non-Madagascan species) the valves thinner,
coriaceous and less robust, and (in D. edule) lacking separate seed chambers,
the valves thinner, coriaceous, twisting at dehiscence. Seeds ellipsoidal or
subspherical to ovoid, pale brown, finely mottled, in individual chambers or, in
D. edule, oblong, truncate, the testa cream-white and leathery.

Chromosome number. 2n = 26 or 28 (Goldblatt 1981b; Van-Lume and Souza
2018).

Included species and geographic distribution. Twelve species, ten endemic
to south-western, western and northern Madagascar, one widespread in east-
ern and north-eastern Africa extending to adjacent Arabia, and one restricted to
northern Kenya and Somalia (Fig. 77).

Ecology. Seasonally dry and arid thickets including the spiny dry forests of
south-western Madagascar, Acacia-Commiphora woodland in north-eastern
Africa, and semi-desert scrub. A few species have distinctive swollen trunks
and ‘bottle tree’ habits (Fig. 670). Deciduous, or largely so, often flowering
when leafless or as new flush leaves emerge. Pollination is thought to be by
moths in the white-flowered species and by Souimanga sunbirds (Nectarinia)
in the yellow and red-flowered species.

Etymology. From Greek, delo- (= evident, conspicuous) and -onyx (= claw or
nail) in reference to the fact that the petals have very long claws.

Human uses. The well-known Flamboyant or Flame tree, Delonix regia with
its magnificent showy racemes of scarlet flowers is a favourite in cultivation
as an ornamental street and garden tree throughout the tropics (Lewis 2020a).
Less well-known is that the seeds of D. edule (formerly Lemuropisum edule H.
Perrier) are eaten when young and have potential as a food crop (Du Puy and
Rabevohitra 2002).
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Figure 77. Distribution of Delonix based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.

Notes. The genus Delonix is sister to the morphologically similar Colvil-
lea. These two genera together are robustly supported as sister to the clade
comprising two monospecific endemic Mexican genera Conzattia and Het-
eroflorum (Fig. 66; Ringelberg et al. 2022), providing a striking example of
trans-continental phylogenetic biome conservatism to seasonally dry and arid
tropical climates (Ringelberg et al. 2020). The monospecific genus Lemur-
opisum was found to be nested within Delonix and sunk within that genus by
Babineau and Bruneau (2017), adding further to the already considerable het-
erogeneity of flower and fruit morphology in the genus. The inflorescences of
Delonix although superficially resembling those of Peltophorum, Bussea and
Colvillea with the flowers generally held above the foliage, never form a true
terminal panicle, but are rather axillary racemes usually produced at several
consecutive nodes.

Taxonomic references. Babineau and Bruneau (2017); Brenan (1967), with il-
lustration; Du Puy and Rabevohitra (2002), with illustration; Du Puy et al. (1995),
with illustration; Lewis (2020a), with illustration.
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8. Tribe Sclerolobieae

Haroldo Cavalcante de Lima®?, Isau Huamantupa-Chuquimaco?, Domingos
B. O. S. Cardoso®®

Citation: Lima HC, Huamantupa-Chuquimaco |, Cardoso DBOS (2024) 8. Tribe
Sclerolobieae. In: Bruneau A, Queiroz LP, Ringelberg JJ (Eds) Advances in Legume Sys-
tematics 14. Classification of Caesalpinioideae. Part 2: Higher-level classification. Phyto-
Keys 240: 165-176. https://doi.org/10.3897/phytokeys.240.101716

Tribe Sclerolobieae Benth. & Hook. f., Gen. PI. 1: 436. 1865.
Figs 78-86

Tachigalieae Nakai, Chosakuronbun Mokuroku [Ord. Fam. Tr. Nov.]: 252. 1943.
Type: Tachigali Aubl.

Type. Sclerolobium Vogel [= Tachigali Aubl.]

Included genera (5). Arapatiella Rizzini & A. Mattos (2 species), Diptychandra
Tul. (2), Jacqueshuberia Ducke (7), Moldenhawera Schrad. (12), Tachigali Aubl.
(80-90).

Description. Trees or shrubs, unarmed. Stipules present, persistent or ca-
ducous. Leaves pinnate or bipinnate, usually paripinnate, rarely imparipinnate;
myrmecophilous domatia present or absent; leaflets opposite; extrafloral nec-
taries absent. Inflorescences terminal or lateral racemes or panicles. Flowers
bisexual, bilaterally or radially symmetrical; hypanthium cupular or cylindrical;
sepals 5, free or rarely connate at base; petals 5, free, equal or the dorsal, stan-
dard petal differentiated; stamens often 10 (18), rarely only one stamen and 7
or 9 staminodes, free or connate, monomorphic or dimorphic, anthers longi-
tudinally dehiscent, rarely opening through pores; pollen in monads, rarely in
tetrads or associated with viscin threads, the exine scabrate-punctate to retic-
ulate; ovary sessile or stipitate; nectary disk absent. Fruit dehiscent along both
sutures or indehiscent with flaking exocarp. Seeds ellipsoid to obovoid, laterally
compressed or complanate, sometimes winged, seed coat hard or soft, endo-
sperm scarce.

Distribution. Mostly Neotropical, extending from Central to South America,
in tropical rainforests, tropical cloud forests, seasonally dry forests, and fire-
prone savannas.

Clade-based definition. The most inclusive crown clade containing Mold-
enhawera floribunda Schrad. and Tachigali guianensis (Benth.) Zarucchi & Her-
end., but not Caesalpinia brasiliensis L., Dimorphandra conjugata (Splitg.) Sand-
with or Mimosa sensitiva L. (Fig. 78).

Notes. Although the generic name Sclerolobium is currently treated under
Tachigali, the tribe name Sclerolobieae (Bentham 1865) has priority over Tach-
igalieae (Nakai 1943). Tribe Sclerolobieae, as herein circumscribed based on
phylogenomic analyses (Ringelberg et al. 2022), includes five genera (Fig. 78),
most of which were never closely associated with each other in traditional
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Figure 78. Generic relationships in tribe Sclerolobieae. For description of phylogeny and
support values, see Fig. 6 caption (page 63).

classifications of Caesalpinioideae (Polhill and Vidal 1981; Polhill 1994; Lewis
2005b; Ulibarri 2008). For example, Polhill and Vidal (1981) treated Tachigali
and Diptychandra as part of the Sclerolobium group of the old sense tribe
Caesalpinieae, whereas Arapatiella, Jacqueshuberia, and Moldenhawera were
classified together with ten other Caesalpinioideae genera in the Peltophorum
group of the same tribe.

Not only have the relationships amongst Sclerolobieae genera now been
strongly resolved for almost all nodes (Fig. 78), but also their monophyly is
strongly supported by morphological characters and more densely sampled
phylogenies based on a few plastid and nuclear loci (Haston et al. 2003, 2005;
Bruneau et al. 2008; Chomicki et al. 2015; Huamantupa-Chuquimaco 2020).
The tribe is not defined by obvious synapomorphies, although there is a ten-
dency for the occurrence of unusually divided or foliaceous stipules (except
for Diptychandra). The genera are distinct in leaf morphology (pinnate or bipin-
nate leaves) (Fig. 79), floral symmetry (radial or bilateral), pollination syndrome
(bees or birds), pollen presentation (monads or tetrads), fruit morphology,
seed morphology (winged or non-winged), and dispersal syndrome (autochory,
hydrochory, or anemochory). The high morphological variation found within
Sclerolobieae in terms of floral architecture (Fig. 80) and fruit type (Fig. 81)
may explain why its constituent genera have long remained unnoticed as be-
longing to the same natural group. For example, Tachigali and Diptychandra
have similarly small flowers, which are mostly radially symmetrical, but onto-
genetically the apparently morphologically homogeneous flowers of Tachigali
display considerable variation (Casanova et al. 2020) and are quite different
from those of Diptychandra. Many Tachigali species also possess bilaterally
symmetrical flowers, with a curved hypanthium similar to the much bigger
flowers of Arapatiella and Jacqueshuberia. The Moldenhawera flowers are strik-
ing in their more or less radially symmetrical Malpighiaceae-like architecture,
where the often-yellow petals are marginally crimped and long-clawed, and the
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Figure 79. Vegetative morphology of Sclerolobieae A Moldenhawera nutans L.P. Queiroz, G.P. Lewis & Allkin shrub-
by individual in a Restinga sand dune field B Diptychandra aurantiaca (Mart.) Tul. tree in a Caatinga seasonally dry
setting C Arapatiella psilophylla (Harms) R.S. Cowan flowering tree D Tachigali amplifolia (Ducke) Barneby large,
buttressed tree E Jacqueshuberia purpurea Ducke pinnate stipule F leaf G detail of a leaf H Tachigali rugosa (Mart. ex
Benth.) Zarucchi & Pipoly leaf with characteristic inversely symmetrical leaflets I, J Tachigali sp. details of leaf do-
matia K, L variation in stipule shape. Photo credits A, C, E-L D Cardoso B RT Queiroz https://rubens-plantasdobrasil.
blogspot.com/ D | Huamantupa.
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Figure 80. Floral morphology of Sclerolobieae A Moldenhawera lushnathiana Yakovlev highly branched inflorescence
B Moldenhawera nutans L.P. Queiroz, G.P. Lewis & Allkin flowering branch, showing the typical navicular leaves with
rust-coloured leaflet abaxial surface C flowers D Diptychandra aurantiaca (Mart.) Tul. flowering branch E inflorescence
F Arapatiella psilophylla (Harms) R.S. Cowan inflorescences G flowers H Jacqueshuberia purpurea Ducke flower | Tachigali
macrostachya Huber candelabrum-like inflorescences J Tachigali amarumayu Huamantupa, H.C. Lima & D.B.0.S. Cardo-
so densely paniculate inflorescences K Tachigali paraensis (Huber) Barneby radially symmetrical flowers L Tachigali
paniculata Aubl. bilaterally symmetrical flowers M Tachigali macrostachya bilaterally symmetrical flowers. Photo credits
A LP Queiroz B, C, F, G, I, K-M D Cardoso J | Huamantupa D, E RT Queiroz https://rubens-plantasdobrasil.blogspot.com/
H M Cohn-Haft.

PhytoKeys 240: 1-552 (2024), DOI: 10.3897/phytokeys.240.101716 168



Adv. In Legume Systematics 14, Part 2: Classification of Caesalpinioideae

Figure 81. Fruit morphology of Sclerolobieae A Moldenhawera polysperma (Vell.) Stellfeld old fruit valves B Diptychandra
aurantiaca (Mart.) Tul. fruits C fruit opened showing the characteristic winged seed D Arapatiella psilophylla (Harms) R.S.
Cowan immature fruit E Jacqueshuberia purpurea Ducke immature fruits F Tachigali macrostachya Huber immature fruits
G Tachigali rugosa (Mart. ex Benth.) Zarucchi & Pipoly mature fruits. Photo credits A C Vivas B, C RT Queiroz https://
rubens-plantasdobrasil.blogspot.com/ D—F D Cardoso G LP Queiroz.

cluster of staminodes are much smaller than the single bearded fertile stamen
and resemble the oil glands (elaiophores) typical of the Malpighiaceae flowers
(Queiroz et al. 2023). The fruits are wind-dispersed, compressed cryptosama-
ras in Tachigali, whereas all other genera in the tribe have elastically dehiscent,
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laterally compressed pods. Within Sclerolobieae there is also a high degree of
variation in pollen (Graham and Barker 1981; Banks et al. 2003; Banks and Lew-
is 2018), which can be colporate, in monads or tetrads, and with scabrate-punc-
tate to reticulate ornamentation; pollen connecting viscin threads are present
in Arapatiella and Jacqueshuberia. Faria et al. (2022) report nodulation with a
fixation thread type of nodule anatomy in at least one species each of Molden-
hawera, Tachigali, Jacqueshuberia, and a confirmed absence of nodulation in
Arapatiella (unknown in Diptychandra).

Moldenhawera Schrad., Gott. Gel. Anz. 1: 718. 1821.
Figs 79-82

Dolichonemia Nees, Flora 4 (19): 303. 1821. Type: Dolichonemia speciosa Nees
[= Moldenhawera floribunda Schrad.]

Type. Moldenhawera floribunda Schrad.

Description. Trees or shrubs, the young branches often rust-coloured with
T-shaped trichomes. Stipules often pinnate. Leaves paripinnate; bipinnate,
partially bipinnate; leaflets opposite. Inflorescences in terminal corymbiform
racemes, fasciculate or solitary; bracts and bracteoles setaceous, caducous.
Flowers apparently radially symmetrical, but essentially bilaterally symmetri-
cal because of the single large fertile stamen; hypanthium infilled; sepals (4)
5, free; petals (4) 5, yellow, rarely pink (M. acuminata Afr. Fern. & P. Bezerra),
clawed, the margins crimped; androecium dimorphic, fertile stamen 1, filament
elongated, connective hairy, anther dehiscing through longitudinal slits, stami-
nodes 7 or 9, filaments short or elongated, anthers dehiscing by longitudinal
slits or pores, or indehiscent; pollen grains in monads, perforate to an almost
vermiculate-reticulate tectum, scabrate-punctate; ovary sessile, stigma trun-
cate. Fruit a dehiscent, linear, compressed legume, the two valves woody and
coiling at dehiscence, 4-8-seeded. Seeds ovate to oblong, compressed.

Chromosome number. Unknown.

Included species and geographic distribution. Twelve species and one va-
riety, exclusively in Brazil, mostly along the eastern Atlantic coast (Bahia, Es-
pirito Santo and Rio de Janeiro states), but two species are in montane areas
of inland Bahia and Minas Gerais states and one species is in northern Brazil
(Maranhao and Piaui states) (Fig. 82).

Ecology. Most species occur in the Atlantic Forest, commonly in moist
coastal forest or associated with coastal vegetation on sand soil (restinga).
Three species occur in savanna vegetation, mainly in rocky grasslands.

Etymology. The genus is named after Johann Jakob Moldenhawer (1766—-1827),
German professor of botany at Kiel and one of the founders of plant anatomy.

Human uses. The yellow densely flowered inflorescences make the genus
potentially of interest as an ornamental for gardens and as street trees. The red
timber from M. intermedia G.P. Lewis & L.P. Queiroz is used for furniture (Lewis
and Queiroz 2010).

Notes. Moldenhawera is characterised by the Malpighiaceae-like bilaterally
symmetrical flowers, hypanthium infilled and the unusual androecium with a sin-
gle fertile stamen with bearded connective and seven or nine short staminodes.
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Figure 82. Distribution of Moldenhawera based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.

The genus presents variation in the leaf division, with pinnate and/or bipinnate
leaves, sometimes in the same species. The last taxonomic revision of the ge-
nus, including a key to all species, was provided by Vivas and Queiroz (2020).

Taxonomic references. Lewis and Queiroz (2010); Queiroz et al. (1999); Vi-
vas and Queiroz (2020); Yakovlev (1975).

Diptychandra Tul., Ann. Sci. Nat., Bot. sér. 2, 20: 139. 1843.
Figs 79-81, 83

Type. Diptychandra aurantiaca Tul.

Description. Trees or shrubs, unarmed. Stipules scale-like. Leaves paripin-
nate; leaflets 2-4, opposite. Inflorescences in terminal unbranched racemes,
3.5-20 cm long; bracts and bracteoles minute, caducous. Flowers radially
symmetrical; hypanthium cupulate; sepals 5, free, often with red dots; petals 5,
yellow, clawed; androecium monomorphic, stamens 10, free; pollen in tetrads,
moderately reticulate; ovary stipitate, stigma punctiform. Fruit a dehiscent, lin-
ear-oblong, compressed legume, the two valves ligneous with resinous dots,
1-2 (4)-seeded. Seeds ellipsoid-complanate, winged.

Chromosome number. Unknown.

Included species and geographic distribution. Three species, one of which
is widespread throughout most of western Brazil extending to Bolivia and Par-
aguay; and the remaining two are each endemic to north-eastern Brazil and
Colombia (Fig. 83).

Ecology. Mostly in savannas and seasonally dry forests, except for D. grana-
dillo C. Romero & Arbeldez which occurs in Andean mountain forests.
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Figure 83. Distribution of Diptychandra based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.

Etymology. The generic name is derived from Greek, diptycho- (= twice fold-
ed) and -andro (= stamen), the stamen filaments are twice folded in bud.

Human uses. Species of the genus are used as timber for construction and
charcoal. The wood of D. granadillo has been reported to be very hard and diffi-
cult to saw (Romero-Hernandez and Arbeldez 2017).

Notes. Diptychandra is characterised by the paripinnate leaves and the flow-
ers radially symmetrical with cupulate hypanthium and sepals often with red
dots. The fruits are dehiscent, linear-oblong, bearing valves with resinous dots
and 1-2(4) winged seeds. The last taxonomic revision of the genus, including
a key to all species, was provided by Escobar (2018).

Taxonomic references. Escobar (2018); Lima et al. (1990); Lima and Kuntz
(2020); Romero-Hernandez and Arbeldez (2017); Tulasne (1843).

Arapatiella Rizzini & A. Mattos, Rev. Bras. Biol. 32(3): 323. 1972.
Figs 79-81, 84

Type. Arapatiella trepocarpa Rizzini & A. Mattos [= Arapatiella psilophylla
(Harms) R.S. Cowan]

Description. Trees, unarmed. Stipules foliaceous, orbiculate to reniform.
Leaves paripinnate; leaflets 2—-4, opposite. Inflorescences in terminal panicu-
late racemes, 4-10 cm long; bracts and bracteoles small, caducous. Flowers
radially symmetrical; hypanthium turbinate; sepals 5, free; petals 5, white,
clawed; androecium monomorphic, stamens 10, free; pollen grains in monads,
associated with viscin threads, coarsely reticulate; ovary stipitate, stigma
disciform-peltate. Fruit a linear-oblanceolate, laterally compressed legume,
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Figure 84. Distribution of Arapatiella based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.

elastically dehiscent, the woody valves coiling backwards from the apex at de-
hiscence, 4-5 (8)-seeded. Seeds ellipsoid-compressed.

Chromosome number. Unknown.

Included species and geographic distribution. Two species, A. emarginata
R.S. Cowan and A. psilophylla, both occurring in eastern Brazil (Fig. 84).

Ecology. The genus is only known from lowland Atlantic moist coastal for-
ests on “tabuleiro terciario” of southern Bahia and northern Espirito Santo
states in Brazil.

Etymology. The generic name is derived from the local vernacular name “arapati”.

Human uses. The species of the genus are used as timber for construction.

Notes. Arapatiella is characterised by the foliaceous stipules, orbiculate to re-
niform, leaves paripinnate, and flowers radially symmetrical with turbinate hypan-
thium and ten exserted stamens. The fruits are elastically dehiscent from the
apex, the woody valves coiling backwards at dehiscence. A taxonomic study of
the genus, including a key to all species, was provided by Lima and Kuntz (2020).

Taxonomic references. Cowan (1973, 1981b); Lewis (2005b); Lima et al.
(2020a); Rizzini and Mattos (1972).

Jacqueshuberia Ducke, Arch. Jard. Bot. Rio de Janeiro 3: 118. 1922.
Figs 79-81, 85

Type. Jacqueshuberia quinquangulata Ducke
Description. Small trees or shrubs, unarmed. Stipules pinnate. Leaves bi-
pinnate; pinnae and leaflets opposite, (2) 4-30 pairs of pinnae, 7-80 pairs of
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leaflets per pinna. Inflorescences terminal racemes, elongated or corymbiform;
bracts and bracteoles setaceous, caducous. Flowers bilaterally symmetrical;
hypanthium cupulate or campanulate, slightly ribbed; sepals 5, free; petals 5,
yellow or dark purplish red, ovate, slightly unequal, sessile, lacking a claw; an-
droecium monomorphic, stamens 10, joined in lower part; pollen in monads, as-
sociated with viscin threads, coarsely reticulate; ovary sessile, stigma oblique
capitate. Fruit a dehiscent, linear, compressed legume, ribbed on the edges, the
two ligneous valves coiling backwards from the apex at dehiscence, 4-8-seed-
ed. Seeds oblong-ellipsoid, compressed.

Chromosome number. Unknown.

Included species and geographic distribution. Seven species across
north-western South America, where two are endemic in Amazonian Brazil, two
in Venezuelan Guayana, one in Guyana, one in Colombia and one in Peru (Fig. 85).

Ecology. White sand forests of the Amazon basin, montane forests on sand-
stone and savannas in the Guiana Shield.

Etymology. The generic name honours Jacques E. Huber (1867-1914), a
Swiss botanist who explored the Amazon region.

Human uses. Potentially of interest as an ornamental because of its wide
range of flower colour, including red, purple, and yellow.

Notes. Jacqueshuberia is characterised by the combination of foliaceous
and pinnate stipules, bipinnate leaves, the pinnae and leaflets opposite, flowers
bilaterally symmetrical with a cupular hypanthium and ten exserted stamens.
The fruits are dehiscent, linear, with 4-8 seeds. The genus was last revised
by Silva and Graham (1980), including a key to all species. Four species were
subsequently described (Cowan 1985; Barneby 1990; Stergios and Berry 1996).

Taxonomic references. Barneby (1990); Cowan (1985); Ducke (1922); Silva
and Graham (1980); Stergios and Berry (1996).
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Figure 85. Distribution of Jacqueshuberia based on quality-controlled digitised herbari-
um records. See Suppl. material 1 for the source of occurrence data.
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Tachigali Aubl., Hist. Pl. Guiane: 372. 1775.
Figs 79-81, 86

Cuba Scop., Intr. Hist. Nat.: 300. 1777. Type not designated.

Cubaea Schreb., Gen. Pl.: 278. 1789. Type not designated.

Valentinia Neck., Elem. Bot. 2: 450. 1790, opus utique oppr.

Tachia Pers., Syn. Pl. 1: 459. 1805, non Tachia Aublet, Hist. Pl. Guiane: 75. 1775.
(Gentianaceae). Type: Tachia paniculata Pers. [= Tachigali paniculata Aubl.]

Sclerolobium Vogel, Linnaea 11: 395. 1837. Type: Sclerolobium denudatum Vo-
gel [= Tachigali denudata (Vogel) Oliveira-Filho]

Type. Tachigali paniculata Aubl.

Description. Trees, unarmed. Stipules foliaceous, pinnate or pectinate; per-
sistent to caducous. Leaves paripinnate; leaflets 2—20 pairs, opposite and in-
versely symmetrical; petiole and/or rachis usually with myrmecophilous doma-
tia. Inflorescences in paniculate terminal racemes or in leaf axils of terminal
branches; bracts equal in shape to, but smaller than, the stipules; bracteoles
minute, lanceolate or subulate. Flowers radially or bilaterally symmetrical;
hypanthium cupulate or obliquely cylindrical; sepals 5, free; petals 5, yellow or
orange, lineate, lanceolate or spathulate, sometimes clawed; stamens 10, rare-
ly 15-16, monomorphic with equal filaments, or dimorphic with 7 filaments
longer, subulate, and 3 shorter, falcate or sigmoidal; pollen in monads, finely
reticulate; ovary stipitate, stigma truncate. Fruit an indehiscent, compressed,
oblong-elliptic or oblong, 1-3-seeded cryptosamara; exocarp flaking at maturi-
ty; mesocarp surrounded by a subligneous and thin wing; endocarp hyaline and
membranous. Seeds oblong-ellipsoid, compressed.

Chromosome number. 2n = 24 (Coelho 2014).

Included species and geographic distribution. Seventy-eight formally de-
scribed species, but recent taxonomic estimates suggest the genus may in-
clude more than 90 species (Huamantupa-Chuquimaco et al. 2019). Tachigali
is a Neotropical genus, widely distributed from Honduras through Central
America to southern Brazil and Bolivia in South America (Fig. 86).

Ecology. Three species occur in evergreen and semi-deciduous lowland
forests of Central America, T. costaricensis (N. Zamora & Puveda) N. Zamora
& van der Werff, T. panamensis van der Werff & N. Zamora, and T. versicolor
Standl. & L.O. Williams (Foster 1977; van der Werff and Zamora 2010). The
South American species occur mainly in the Amazon region, extending to the
Brazilian Atlantic coastal rainforests. The greatest diversity is concentrated
in the Amazon rainforest with 60 species, but other biomes such as the sa-
vannas of central/north-east Brazil and the Atlantic rainforests in southern
Brazil also have high levels of richness and endemism (Dwyer 1954, 1957;
van der Werff 2008; Silva et al. 2016; Huamantupa-Chuquimaco et al. 2020).
Many Amazonian forest Tachigali species are ant-housing plants, which
have important biotic interactions with big-eyed arboreal ants (Pseudo-
myrmecinae) (Ducke 1949; Dwyer 1954). Monocarpy is well established in
Tachigali and has been reported for T. versicolor (Foster, 1977), T. vasquezii
(Poorter et al. 2005), T. argyrophylla Ducke, T. chrysaloides van der Werff, T.
melinonii (Harms) Zarucchi & Herend. and T. loretensis van der Werff (Hua-
mantupa-Chuquimaco 2020).
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Figure 86. Distribution of Tachigali based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.

Etymology. The generic name is derived from the vernacular name “tachi”
for stinging ants.

Human uses. Used as timber for construction and charcoal. Tachigali vulgar-
is L.F. Gomes da Silva & H.C. Lima is planted in forest restoration (Ramos et al.
2021) and the bark of T. tinctoria (Benth.) Zarucchi & Herend. is used in tanning
and as a dye.

Notes. Tachigali is recognisable by the combination of paripinnate leaves,
the leaflets inversely symmetrical, stipules foliaceous and mostly pinnate, the
petiole and/or rachis usually with myrmecophilous domatia, and very distinct
strongly laterally compressed wind-dispersed fruits (cryptosamaras). Floral
symmetry marks a major subdivision within Tachigali, and was once used to
define two genera (Dwyer 1954, 1957; Polhill and Vidal 1981), in which the
more radially symmetrical-flowered old sense genus Sclerolobium was treated
as separate from the bilaterally symmetrical-flowered Tachigali s.s. However,
increasing evidence from wood anatomy (Gasson et al. 2003; Macedo et al.
2014), pollen morphology (Graham and Barker 1981; Banks and Lewis 2018),
comparative flower development (Casanova et al. 2020), and overall floral,
fruit, and leaf morphology (van der Werff 2008; Huamantupa-Chuquimaco et
al. 2020) strongly support the merging of the two genera. The grouping of the
two genera is also supported by recent phylogenetic analyses, which show no
support for generic separation (LPWG 2017; Huamantupa-Chuquimaco 2020).
A taxonomic synopsis of the genus in northern South America was provided by
van der Werff (2008) and the Brazilian species are currently being studied by
Huamantupa-Chuquimaco et al. (2020).

Taxonomic references. Dwyer (1954, 1957); Lewis (2005b); Huamantu-
pa-Chuquimaco et al. (2020); Polhill and Vidal (1981); van der Werff (2008).
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Tribe Dimorphandreae Benth., J. Bot. (Hooker) 2: 74. 1840.
Figs 87-93

Dimorphandrinae Walp., Repert. Bot. Syst. 1: 854. 1843. Type: Dimorphandra
Schott
Moreae Britton & Rose, N. Amer. Fl. 23: 201, 217. 1930. Type: Mora Benth.

Type. Dimorphandra Schott

Included genera (4). Burkea Hook. (1 species), Dimorphandra Schott (26),
Mora Benth. (6), Stachyothyrsus Harms (2).

Description. Unarmed shrubs, treelets to canopy trees up to 40 m high; trunk
buttressed or not; brachyblasts absent; branches glabrous or pilose. Stipules
present or absent. Leaves pinnate or bipinnate; extrafloral nectaries on the
petiole occurring only in Stachyothyrsus; pinnae (in bipinnate leaves) 1-many
pairs; leaflets 1-many pairs, opposite or alternate, variable in size and shape.
Inflorescences short or elongated spiciform racemes or spikes, often arranged
in corymbose or paniculate synflorescences; bracteoles small or absent. Flow-
ers 5-merous, diplostemonous; stamens alternate, sometimes with 5 fertile
and 5 staminodes; anther glands absent or present (Burkea); pollen tricolpate
monads. Fruit a typical legume or samara (Burkea), dehiscent or indehiscent,
variable in size and shape, 1-multiseeded. Seeds flat-compressed to ovoid, with
a hard or thin testa, areolas absent, present on both sides only in Burkea.

Distribution. Rainforests, seasonally dry forests, and savannas, in tropical
regions of the Americas and Africa.

Clade-based definition. The most inclusive crown clade containing Dimor-
phandra gardneriana Tul. and Burkea africana Hook., but not Campsiandra co-
mosa Benth., Tachigali guianensis (Benth.) Zarucchi & Herend. or Schizolobium
parahyba (Vell.) S.F. Blake (Fig. 87).

Notes. The informal Dimorphandra group of the old sense subfamily Caesal-
pinioideae, which originally included 10 genera (Polhill and Vidal 1981; Polhill
1994), has been shown to be non-monophyletic (Bruneau et al. 2001, 2008;
LPWG 2017), but the four genera included here in Dimorphandreae have been
supported as a clade in these previous analyses, albeit with low support and
poor resolution amongst the genera. The phylogenomic analyses of Ringelberg
et al. (2022) support the monophyly of the tribe and reveals an amphi-Atlantic
distribution, with the two South American genera, Dimorphandra and Mora, se-
quentially sister to the two African genera, Burkea and Stachyothyrsus.
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Figure 87. Generic relationships in tribe Dimorphandreae. For description of phylogeny
and support values, see Fig. 6 caption (page 63).

Members of the Dimorphandreae (Figs 88, 89) are unarmed trees, with
leaves lacking extrafloral nectaries (except Stachyothyrsus). They have spicate
inflorescences, 5-merous diplostemonous flowers lacking anther glands (ex-
cept Burkea), with a short style, and tricolpate single-celled pollen grains. With-
in Dimorphandreae, Mora is morphologically similar to Dimorphandra, sharing
flowers with five fertile stamens and five staminodes, but can be readily dis-
tinguished by once pinnate, glabrous leaves (vs. bipinnate and pubescent in
Dimorphandra), and seed size (much larger in Mora). The African sister genera
Stachyothyrsus and Burkea share stamens arising at the insertion or just slightly
above the ovary insertion (Cowan 1981a). Within the tribe, Stachyothyrsus can
be recognised by the dimorphic stamens and presence of petiolar nectaries,
while Burkea is distinguished by inflorescences and young leaves clustered at
the tip of shoots and fruits bearing a single seed. Bees are the main pollinating
agents for species of the tribe, as described for Burkea and some species of Di-
morphandra and Mora (Silva 1986), and possibly Stachyothyrsus (Brink 2010).
A survey including several representatives of the tribe recorded single-grain,
tricolpate pollen (Banks and Lewis 2009). Seed dispersal varies in the group.

Although Dimorphandreae forms a well-supported clade, Dimorphandra, the
largest genus in the tribe, was recovered as non-monophyletic (Fig. 87), and
new generic circumscriptions are required.

Dimorphandra Schott, Syst. Veg. [Sprengel] 4(2): 404. 1827.
Figs 88-90
Type. Dimorphandra exaltata Schott
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Description. Unarmed small or medium trees 3-5 (7) m, to canopy trees
40 (50) m; trunk buttressed or not; brachyblasts absent; usually pubescent
in all parts with reddish to dark or light brown hairs. Stipules present or ab-
sent, caducous. Leaves bipinnate, rachis 5-90 cm long; pinnae 1-40 or more

Figure 88. Leaves and inflorescences of tribe Dimorphandreae A Mora paraensis (Ducke) Ducke (Simon 1663) B Stachyothyr-
sus staudtii Harms C Burkea africana Hook. D Dimorphandra mediocris Ducke (Simon 4209) E Dimorphandra cuprea Sprague
& Sandwith (Farrofiay 1804) F Dimorphandra parviflora Spruce ex Benth. (Simon 1176) G Dimorphandra mollis Benth. H Dimor-
phandra pennigera Tul. | Dimorphandra ignea Ducke J Dimorphandra vernicosa Spreng. ex Benth. (Cardoso 3279) K Burkea
africana L Dimorphandra gardneriana Tul. (Silva 21). Photo credits A, D, F, G MF Simon B Nicolas Texier (CC-BY-NC-ND-3.0)
C AR Lecuona (CC-BY-NC-4.0) E, H, | F Javier Farrofiay Pacaya J D Cardoso K AE van Wyk and S Malan L G Sousa da Silva.
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Figure 89. Flowers and fruits of the tribe Dimorphandreae A Dimorphandra cuprea Sprague & Sandwith (Farrofiay 1804)
B Dimorphandra pennigera Tul. C Dimorphandra vernicosa Spreng. ex Benth. (Cardoso 3279) D Dimorphandra ignea Ducke
E Stachyothyrsus staudtii Harms F Dimorphandra gardneriana Tul. (Simon 2715) G Dimorphandra macrostachya Benth.
(Silva 540) H Dimorphandra cuprea Sprague & Sandwith (Farrofay 1804) | Stachyothyrsus staudtii Harms J Burkea africana
Hook. K-M Mora paraensis (Ducke) Ducke (K, L Costa 28). Photo credits A, B, D, H F Javier Farrofiay Pacaya C D Cardoso
E Flora of the world F MF Simon G G Sousa da Silva I N Texier (CC-BY-NC-ND-3.0) J C Sydes (CC-BY-NC-4.0) K, L J Bar-
bosa Pedrosa Costa M A Rocha Dantas.
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pairs; leaflets 1-50 pairs, opposite or alternate, commonly glabrous above and
pubescent below, venation brochidodromous. Inflorescences short or elongat-
ed spiciform racemes, often arranged in paniculate or corymbose synflores-
cences; bracteoles caducous or absent. Flowers small, pale yellow to cream or
dark orange to reddish, fragrant, 5-merous, diplostemonous; calyx cupuliform,
tubular or campanulate; petals obovate, oblong or spatulate, glabrous or pilose;
fertile stamens 5, filaments thin, with oblong, dorsifixed anthers, anther glands
absent; staminodes 5, spatulate, free or connate forming a dome, with or with-
out a rudimentary anther at the apex, usually deciduous at anthesis; pollen tri-
colpate monads; ovary sessile, subsessile, or stipitate, multi-ovulate, glabrous
or densely hairy, style short to absent, stigma conical, terminal. Fruit dehiscent
or indehiscent legumes, linear-oblong, curved or suborbicular, flat, valves leath-
ery or woody. Seeds orbicular, flat, cylindrical or oblong.

Chromosome number. 2n = 28 (Muniz et al. 2020).

Included species and geographic distribution. 26 species, including four
subspecies (Silva 1986; Silva 2019), restricted to the Neotropics, occurring
mostly in Brazil (23 species) and also in Bolivia, Colombia, Guyana, Peru and
Venezuela (Fig. 90).

Ecology. Predominates in tropical rainforests, including both terra firme and
seasonally flooded (igapd) forests, white-sand forests (campinarana), savan-
nas, and less often in seasonally dry forests. Fruits of D. mollis Benth. are im-
portant food resources for tapirs (Bizerril et al. 2005).

Etymology. Dimorphandra refers to the androecium that has five stamens al-
ternating with five staminodes, that is, two morphological forms of the stamens.

Human uses. Dimorphandra species have the ability to fix nitrogen (Fonseca
et al. 2012) and are therefore important for improving soil fertility. Fruits are
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Figure 90. Distribution of Dimorphandra based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.
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used in traditional medicine (Féres et al. 2006). Extracts from D. gardneriana
Tul. and D. mollis fruits containing the bioflavonoids rutin and quercetin are
used by cosmetic and pharmaceutical industries, sometimes causing decline
in natural populations (Filizola 2013).

Notes. The genus is classified into three subgenera: Dimorphandra (11 spe-
cies), Phaneropsia Tul. (5 species) and Pocillum Tul. (10 species), which can
be differentiated by leaf morphology, inflorescence architecture and fruit shape
(Silva 1986; Silva 2019). Dimorphandra seeds are dispersed by authocory, hydro-
chory or zoochory (Silva 1986). Dimorphandra is not recovered as monophyletic
in recent phylogenomic analyses (Fig. 87) in which representatives of subgenera
Phaneropsia and Pocillum (D. davisii Sprague & Sandwith and D. macrostachya
Benth., respectively) form a clade independent from subgenus Dimorphandra
(D. gardneriana). Other studies with increased taxonomic sampling found sim-
ilar results, but relationships were uncertain because of phylogenetic conflict
(Rocha et al. 2024). Future studies with an expanded taxonomic sample and
robust topology are required for a new circumscription of the genus.

Taxonomic references. Bentham (1840); Ducke (1925); Ragonese (1973);
Silva (2019); Silva and Hopkins (2018); Silva (1981, 1986); Taubert (1894).

Mora Benth., Trans. Linn. Soc. London 18(2): 210, pl. 16-17. 1839.
Figs 88, 89, 91

Type. Mora excelsa Benth.

Description. Unarmed large trees, 15-45 m; trunk buttressed; brachyblasts
absent; glabrous. Stipules small, caducous. Leaves paripinnate, alternate; pet-
iole 2-6 cm long, rachis 5-10 cm long; leaflets (1) 2-6 (7) pairs, opposite,
large, long-acuminate, glabrous and smooth, secondary veins inconspicuous.
Inflorescences spiciform racemes arranged in paniculate synflorescences.
Flowers small, white or yellow, 5-merous, diplostemonous; bracteoles small,
caducous; calyx with a very short tube and short ciliated lobes; petals oblong
or ovate, finely ciliated at the apex; fertile stamens 5, filaments thick, anthers
covered with caducous white hairs, anther glands absent; staminodes 5; pollen
tricolpate monads; ovary sessile or nearly so, few-ovuled, style compressed
with a thin terminal stigma. Fruit a dehiscent legume, flat, elliptic or oblong,
coriaceous to woody, the valves twist after dehiscence. Seeds large, flattened
or suborbicular, with a membranous testa.

Chromosome number. Unknown.

Included species and geographic distribution. The genus comprises six
species occurring in Central America (Panama, Costa Rica), northern South
America (Brazil, Colombia, Ecuador, Guyana, Suriname, Venezuela) and Greater
Antilles (Haiti, Dominican Republic and Trinidad Tobago) (Fig. 91).

Ecology. Mora species generally occur in periodically flooded forests,
swamps and mangroves. Mora excelsa forms monodominant forests in the
Guianas (Ducke 1925).

Etymology. Derived from the widely used Arawak vernacular name ‘mora’.

Human uses. Mora species are valuable timber in the Guianas, being used
in construction, industrial flooring and for charcoal (Lewis 2005b), while
M. paraensis (Ducke) Ducke is used in house construction by Brazilian riverine
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Figure 91. Distribution of Mora based on quality-controlled digitised herbarium records.
See Suppl. material 1 for the source of occurrence data.

communities (Ducke 1925). The seeds of M. megistosperma (Pittier) Britton &
Rose are a local source of a red dye (Schembera 2004).

Notes. Mora has a complex taxonomic history, having been treated under Di-
morphandra by several authors. Mora can be readily distinguished from Dimor-
phandra by the paripinnate leaves, which are always glabrous (vs. bipinnate, of-
ten pubescent); anthers with conspicuous caducous white hairs (vs. glabrous);
style longer than the ovary (vs. shorter); large, soft seeds, with a membranous
testa (vs. small seeds with a hard testa) (Ducke 1925; Sandwith 1932). The
large fruits and seeds of Mora species are well adapted to water dispersal (ter
Steege 1994). Seeds of M. megistosperma, ca. 18 x 12 cm, are among the larg-
est dicotyledonous seeds (Lewis 2005b).

Taxonomic references. Bentham (1839, 1840); Ducke (1925); Britton and
Rose (1930); Sandwith (1932); Tulasne (1844); ter Steege (1990).

Stachyothyrsus Harms, Nat. Pflanzenfam. Nachtr. 1: 198. 1897.
Figs 88, 89, 92

Kaoue Pellegr., Bull. Soc. Bot. France 80: 464. 1933. Type: Kaoue stapfiana (A.
Chev.) Pellegr. [= Oxystigma stapfiana A. Chev. (= Stachyothyrsus stapfiana
(A. Chev.) J. Léonard & Voorh.)]

Type. Stachyothyrsus staudtii Harms

Description. Unarmed trees 20-25 (30) m; trunk not buttressed; brachyblasts
absent; glabrous. Stipules small, caducous. Leaves bipinnate, rachis 4-20
cm; pinnae 2 pairs; leaflets 3—5 pairs per pinna, opposite, glabrous, venation
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Figure 92. Distribution of Stachyothyrsus based on quality-controlled digitised herbari-
um records. See Suppl. material 1 for the source of occurrence data.

reticulate. Inflorescences spiciform racemes, sometimes arranged in panic-
ulate synflorescences; bracts triangular-rounded, persistent. Flowers small,
whitish, fragrant, 5-merous, diplostemonous; calyx short, cupuliform; petals
obovate-oblong; stamens dimorphic, the 5 antesepalous slightly longer than
the 5 antepetalous (shorter), anther glands absent; pollen tricolpate monads;
ovary short, 2—3-ovulate, style short, stigma slightly bilobed. Fruit dehiscent
legume, curved, flat, 1-2-seeded. Seeds irregular shaped, dark.

Chromosome number. Unknown.

Included species and geographic distribution. Two species, restricted to the
central-west coast of Africa in Ivory Coast, Liberia and Sierra Leone (S. stap-
fiana J. Leonard & Voorhoeve), and Cameroon, Gabon, Equatorial Guinea and
Congo (S. staudtii) (Fig. 92).

Ecology. Stachyothyrsus occurs in tropical rainforests, including swamps,
along river banks, and secondary forests.

Etymology. From Greek, Stachys (= spike) and thyrsus (= wand, panicle), in
reference to the spicate inflorescences aggregated into showy panicles.

Human uses. Stachyothyrsus stapfiana leaves are used for thatching, while
its wood has only limited importance (Brink 2010).

Notes. Stachyothyrsus is most closely related to Burkea (the genera have
stamens arising at the insertion or just slightly above the ovary insertion), but
they are easily distinguished by the opposite, less numerous and larger leaflets
in Stachyothyrsus. In addition, Stachyothyrsus species occur only in rainforests
along the west coast of Africa, whereas Burkea is widely distributed in African
savannas and dry forests.

Taxonomic references. Aubréville (1959); Hutchinson and Dalziel (1958);
Savill and Fox (1967); Voorhoeve (1979).

Burkea Hook., Icon. Pl. 6: t. 593. 1843.
Figs 88, 89, 93

Type. Burkea africana Hook.
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Description. Unarmed shrubs or small trees, exceptionally reaching 20—30 (35)
m; trunk not buttressed; brachyblasts absent; indumentum on leaves and inflores-
cences composed by simple ferrugineous trichomes. Stipules minute, caducous.
Leaves bipinnate, clustered at the tip of the branches; petiole and rachis together
7-32 cm long; pinnae (1) 2-5 (7) pairs; leaflets 5-15 (18) per pinna, alternate.
Inflorescences elongate spiciform racemes 5-30 cm long, crowded at the tip of
branches. Flowers small, whitish, sweet-scented, 5-merous, diplostemonous; ca-
lyx campanulate; petals obovate or elliptic-obtuse, glabrous; stamens 10, homo-
morphic; anthers oblong, anther glands present; pollen tricolpate monads; ova-
ry subsessile, hirsute, 1-2-ovulate, style very short, thick, stigma conspicuous,
capitate. Fruit samaroid, oblong or elliptical, flat, indehiscent, 1 (2)-seeded. Seed
obovate, compressed, albuminous, cotyledon thin, flat, radicle short.

Chromosome number. 2n = 28 (Turner and Fearing 1959).

Included species and geographic distribution. Monospecific (B. africana),
widespread in Africa (except for the rainforest regions), occurring mainly in the
west, centre and south of the continent, extending into Senegal, Sudan and
Uganda, south to Namibia, Botswana and northern South Africa (Fig. 93).

Ecology. The species inhabits savannas and seasonally dry forests at ele-
vations from 40-1740 m. Trees with a bole diameter above 12.5 cm are fire
resistant, being sufficiently protected by their corky bark. It is frequent and
abundant in many regions (e.g., southern Africa), but often occurs in a dis-
persed and non-aggregated pattern.

Etymology. Named after the British botanist Joseph Burke (1812-1873), who
collected plants and animals (especially in South Africa) for the Earl of Derby.

Human uses. An edible gum is produced from the stem, tender young leaves
are cooked and eaten as a vegetable while young flowers are eaten in sauc-
es. The bark, roots and leaves are commonly used in traditional medicine
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Figure 93. Distribution of Burkea based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.
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(Mathisen et al. 2002). The bark is used to treat fevers, coughs, colds, catarrh,
pneumonia, stomach obstruction, menorrhoea, headaches, inflammation of
tongue and gums, poisoning and skin diseases. The powdered bark is applied
externally to ulcers and wounds, and to treat scabies. Burkea africana yields
durable timber used in construction, carpentry and for charcoal (Neya et al.
2004; Lewis 2005b).

Notes. Burkea is the most unusual genus within the tribe, with young leaves
and inflorescences clustered at the tip of shoots, capitate stigma, and sa-
maroid, monospermic fruits, whereas the other genera have leaves and in-
florescence which are not clustered at the tip of shoots, small stigma, and
multi-seeded legumes. The dispersal of the flat and dry fruits of Burkea is pos-
sibly by wind since the trees occur in dry and open environments (Wilson and
Witkowski 2003).

Taxonomic references. Arbonnier (2004); Brummitt et al. (2007); Burkill
(1995); Dry (1993); Oliver (1871); Palmer and Pitman (1974).
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10. Tribe Campsiandreae

Gwilym P. Lewis™

Citation: Lewis GP (2024) 10. Tribe Campsiandreae. In: Bruneau A, Queiroz LP, Ringelberg
JJ (Eds) Advances in Legume Systematics 14. Classification of Caesalpinioideae. Part
2: Higher-level classification. PhytoKeys 240: 187-192. https://doi.org/10.3897/phytok-
eys.240.101716

Tribe Campsiandreae Legume Phylogeny Working Group, tribus nov.
urn:Isid:ipni.org:names:77339338-1
Figs 94-97

Diagnosis. Campsiandreae is characterised by a combination of flowers with
a cupular hypanthium, imbricate petals and stamens long-exserted from the
corolla. The genus Dinizia is similar in appearance to genera of tribes Dimor-
phandreae and Mimoseae by its bipinnate leaves and small flowers in dense
spicate racemes but differs by the combination of alternate leaflets, imbricate
petal aestivation and all stamens fertile (in Mimoseae petals are valvate and
genera of Dimorphandreae with bipinnate leaves and spicate inflorescences
have opposite leaflets and an androecium comprising 5 fertile stamens and 5
staminodes). The genus Campsiandra is similar in appearance to Arapatiella
Rizzini & A. Mattos (tribe Sclerolobieae) in having paripinnate leaves and reg-
ular perigynous flowers with a turbinate hypanthium and exserted stamens
but differs by the variable number of stamens (vs. stamens 10 in Arapatiella),
fruits indehiscent or inertly dehiscent, the valves not strongly twisting after
dehiscence (vs. fruits elastically dehiscent from the apex, the valves rolling
inwards in Arapatiella).

Type. Campsiandra Benth.

Included genera (2). Campsiandra Benth. (3 to ca. 20 species), Dinizia Ducke (2).

Description. Medium to large trees. Stipules caducous or lacking. Leaves
pinnate with opposite, often gland-dotted leaflets, or bipinnate with alter-
nate, eglandular leaflets; extrafloral nectaries absent. Inflorescence a com-
pound spiciform raceme, or showy multi-flowered panicle. Flowers her-
maphrodite or functionally staminate, pedicellate (the pedicels up to 3 cm
long in Campsiandra); calyx with 5 imbricate lobes or a tube with 5 broadly
triangular lobes; petals 5, imbricate, whitish (sometimes with rose-reddish
markings), cream coloured or yellow; stamens 10-17 (25) per flower, exsert-
ed from the corolla, anthers eglandular; pollen in monads or tetrads; ovary
stipitate. Fruit laterally compressed, coriaceous or woody, inertly dehiscent
or indehiscent. Seeds discoid with a marginal spongy wing, or elliptic to
obovate, hard, and wingless.

Distribution. South America, mainly in the Amazon and Orinoco basins in
flooded forests and swamp forests (Campsiandra) or in non-flooded Ama-
zonian forests (Dinizia excelsa Ducke), or semi-deciduous Atlantic rainforest
(Dinizia jueirana-facao G.P. Lewis & G.S. Siqueira).
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Figure 94. Generic membership and phylogenetic position of tribe Campsiandreae. For
description of phylogeny and support values, see Fig. 6 caption (page 63).

Clade-based definition. The most inclusive crown clade containing Camp-
siandra laurifolia Benth. and Dinizia excelsa Ducke, but not Delonix decaryi (R.
Vig.) Capuron, Dimorphandra conjugata (Splitg.) Sandwith or Mimosa sensitiva
L. (Fig. 94).

Notes. Phylogenetic analyses of a few molecular markers had suggested
that the genus Dinizia could be more closely related to the Dimorphandra
group of the old sense subfamily Caesalpinioideae, but with low support
(Luckow et al. 2000, 2003; Wojciechowski et al. 2004; Bruneau et al. 2008;
LPWG 2017). The position of Dinizia as sister to the Amazonian genus
Campsiandra is more clearly supported in the phylogenomic analyses of
Zhang et al. (2020) and Ringelberg et al. (2022), however both genera are
subtended by a long branch. Campsiandra comosa Benth. and Dinizia jue-
irana-facao are confirmed to nodulate with a fixation thread type of nod-
ule anatomy (Faria et al. 2022). However, Dinizia excelsa is reported to be
non-nodulating (Sprent 2001; Lewis et al. 2017), making Dinizia one of the
few Caesalpinioideae genera presently known to contain both nodulating
and non-nodulating species.

Campsiandra Benth., J. Bot. (Hooker) 2: 93. 1840.
Figs 95, 96

Type (here designated). Campsiandra laurifolia Benth.

Description. Medium to large trees (6-25 m tall). Stipules inconspicuous
and caducous. Leaves imparipinnate, 7—13-foliolate, leaflets in opposite pairs
plus a single terminal leaflet, often gland-dotted although these frequently ob-
scured by a waxy epidermal layer; extrafloral nectaries absent. Inflorescence a
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R

Figure 95. Flower, fruit and vegetative characters of tribe Campsiandreae A foliage and fruits, Campsiandra comosa
Benth., Brazil Bcompound inflorescence, Campsiandra angustifolia Spruce ex Benth., Peru C fruit and seed, Campsiandra
laurifolia Benth., cultivated Rio de Janeiro Botanic Gardens, Brazil D inflorescence and foliage, Campsiandra sp., Amazo-
nas, Brazil E-I Dinizia jueirana facao G.P. Lewis & G.S. Siqueira, Reserva Natural Vale, Espirito Santo, Brazil E foliage and
fruits F trunk and crown of mature tree G inflorescences H mature fruits (hand for scale) I rough bark of trunk. Photo
credits A D Cardoso B T Pennington D M Falgao E, G, I D Folli C, F, H GP Lewis.
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multi-flowered, often showy, terminal panicle (Fig. 95B, D). Flowers actinomor-
phic to zygomorphic, hermaphrodite, pedicellate, the pedicels 1-3 cm long and
articulated just below the calyx; calyx with 5 imbricate lobes; petals 5, imbri-
cate, white or with rose-reddish markings; stamens 10-17 per flower (Stergios
1998) or up to 25 (Polhill and Vidal 1981), the filaments dark red and showy,
exserted from the corolla; pollen in perforate monads; gynoecium glabrous,
stipitate. Fruit a large, coriaceous to sub-woody, straight to falcate, laterally
compressed legume (Fig. 95A, C), the two valves usually coiling upon dehis-
cence. Seeds discoid, the testa expanded into a spongy wing (Fig. 95C) which
circles the seed and aids flotation and thus water dispersal.

Chromosome number. Unknown.

Included species and geographic distribution. The number of species in the
genus varies greatly depending on the treatment consulted. Polhill and Vidal
(1981) considered the genus to include only four taxa in three species. Ster-
gios (1998) recognised 22 species, with 19 of those recorded from Venezuela.
Stergios (2001) subsequently added one new species. Lewis (2005b) slightly
amended the overall number to a total of 19 species. Stergios (2012) and Ster-
gios and Nifio (2012) then added a further two new species. It is probable that
the higher numbers of species recorded are an overestimate, and a phyloge-
netic study and taxonomic revision of the genus are certainly needed. The full
geographical range of the genus includes Colombia, southern Venezuela, Guy-
ana, Suriname, Peru, northern Brazil, and Bolivia [13 endemic to Venezuela, five
in Venezuela and Brazil (of which four species extend variously to Colombia,
Bolivia and Peru), and one restricted to the Guianas] (Fig. 96).

Ecology. Mainly in the Amazon and Orinoco basins in flooded forests, swamp
forests (of both black and white-water rivers), on alluvial plains, white sand riv-
erine beaches and embankments, with seeds being mostly water dispersed.

Human uses. The seeds of a few species are used locally to make a flour and
medicinally (Lewis 2005b).

Etymology. From Greek, campso, campsis (= bending, a bend) and andro-
(= man, anther) referring to the long wavy stamens of especially the first de-
scribed species.

Notes. Campsiandra was originally placed in the informal Peltophorum
group of tribe Caesalpinieae sensu Polhill and Vidal (1981), but shown to be
more closely related to Dimorphandra group genera in Bruneau et al. (2008),
and its position was left unresolved with respect to placement in the broad tribe
Caesalpinieae in Lewis (2005b).

Taxonomic references. Lewis (2005b); Polhill and Vidal (1981); Stergios (1996,
1998, 2001, 2012); Stergios and Nifio (2012); Stergios and Stergios (1997).

Dinizia Ducke, Arch. Jard. Bot. Rio de Janeiro 3: 76. 1922.
Figs 95,97

Type. Dinizia excelsa Ducke

Description. Large forest canopy-emergent unarmed trees (Fig. 95F) (some
individuals over 60 m), sometimes with buttresses, bark breaking off in large
woody plates. Stipules subulate, caducous (D. excelsa) or unknown (D. jueira-
na-facao). Leaves bipinnate, eglandular, the pinnae alternate to subopposite,
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Figure 96. Distribution of Campsiandra based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.

leaflets alternate. Inflorescence a compound spiciform raceme (Fig. 95G).
Flowers actinomorphic, hermaphrodite or functionally staminate, shortly pedi-
cellate; hypanthium short; calyx valvate in bud, with 5 short, broadly triangular
lobes; petals 5, free, imbricate; stamens 10, essentially free, anthers eglandular,
dorsifixed; pollen in monads or in gemmate permanent tetrads; a nectarial ring
at the hypanthium base; ovary short-stipitate, style apically dilated with a large
terminal, tubular to funnel-shaped stigma. Fruit coriaceous or woody, indehis-
cent and marginally compressed or dehiscent along both sutures (Fig. 95E, H).
Seeds hard, laterally compressed, lacking a pleurogram.

Chromosome number. 2n = 26 (28) (D. excelsa) (Santos et al. 2012).

Included species and geographic distribution. Two species, one widespread
in northern and central-western Amazonian Brazil, Guyana, and Suriname (D.
excelsa), the other narrowly restricted to a small area of Eastern Brazil in Espiri-
to Santo state (D. jueirana-facao) (Fig. 97).

Ecology. Non-flooded Amazonian forests (D. excelsa), or semi-deciduous At-
lantic rainforest (D. jueirana-facao).

Etymology. Named by Ducke for his friend José Picanco Diniz, doctor-in-law
and philanthropist.

Human uses. The wood of D. excelsa is very resistant and has been wide-
ly used in civil and naval construction, for railway sleepers, cabinetwork and
joinery, as well as for battens, props, beams, girders, posts, stakes, door and
window frames, floor-boards, carts, wagons and bridges (Lewis et al. 2017 and
other references therein).

Notes. The genus was placed in its own Dinizia group of tribe Mimoseae by
Lewis and Elias (1981). Luckow et al. (2003), based on morphological and mo-
lecular data, found the genus to be more closely related to non-mimosoid cae-
salpinioid genera than to any genus in the Mimosoideae. Bruneau et al. (2008)
and LPWG (2017) resolved Dinizia as occurring firmly outside the Mimoseae
clade, close to some genera of the Dimorphandra group of Polhill and Vidal
(1981), a placement that is supported by the study of Ringelberg et al. (2022)
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Figure 97. Distribution of Dinizia based on quality-controlled digitised herbarium re-
cords. See Suppl. material 1 for the source of occurrence data.

who resolved the genus as sister to Campsiandra. In addition to the striking
difference in nodulation (nodulating in D. jueirana-facao vs not in D. excelsa),
the two species also differ importantly in pollen (monads vs tetrads) and in
ecology (Atlantic rainforest vs non-flooded Amazonian forests).

Taxonomic references. Ducke (1922); Lewis et al. (2017).
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11. Tribe Erythrophleeae
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Tribe Erythrophleeae Legume Phylogeny Working Group, tribus nov.
urn:Isid:ipni.org:names:77339339-1
Figs 98-102

Diagnosis. Unarmed trees or treelets with macrophyllidious bipinnate leaves,
alternate leaflets, flowers shortly pedicellate, densely packed in elongate spi-
cate racemes, small, regular, with a short cupular hypanthium, sepals and
petals ascending, almost erect. Similar to the genera Adenanthera L., Ambly-
gonocarpus Harms and Tetrapleura Benth. (Adenanthera clade, tribe Mimo-
seae) in habit of unarmed trees with ample bipinnate leaves with alternate
leaflets and small pedicellate flowers in spicate racemes, but differing by
the ascending perianth giving a closed aspect to the flowers (vs. flowers
open because sepals and petals are reflexed backwards) and seeds lacking a
pleurogram. Also differentiated from Adenanthera by fruits straight or slight-
ly curved with thick woody valves (vs. valves thin coriaceous and twisted
after dehiscence) and from Amblygonocarpus and Tetrapleura by the fruits
with flat valves [vs. tetragonal with a median rib (Amblygonocarpus) or wing
(Tetrapleura) on each valve].

Type (designated here). Erythrophleum Afzel. ex R. Br.

Included genera (2). Erythrophleum Afzel. ex R. Br. (12 species), Pachyelasma
Harms (1).

Description. Unarmed trees or treelets; trunk with rough bark and a reddish
sap when cut, brachyblasts absent. Stipules inconspicuous, mostly caducous.
Leaves bipinnate, ample, macrophyllidious, with few pinnae and few leaflets
per pinna, leaflets alternate, elliptical to oblong, frequently asymmetrical, pin-
nately veined. Inflorescences spicate racemes clustered in terminal or axillary
panicles. Flowers perigynous, shortly pedicellate, 5-merous, bisexual, sepals
and petals ascending, almost erect, the perianth almost cylindrical; stamens
10, free, the filaments glabrous or pubescent, anthers dehiscing through lon-
gitudinal slits; pollen in tricolporate monads; ovary stipitate, pluriovulate, style
conical to cylindrical. Fruit dehiscent or, rarely, indehiscent, valves stiffly cori-
aceous or resinous, endocarp not septate nor breaking into one-seeded enve-
lopes. Seeds slightly compressed, without pleurogram.

Clade-based definition. The most inclusive crown clade containing Erythro-
phleum suaveolens (Guill. & Perr.) Brenan and Pachyelasma tessmannii (Harms)
Harms, but not Campsiandra laurifolia Benth., Dimorphandra conjugata (Splitg.)
Sandwith or Pentaclethra macrophylla Benth. (Fig. 98).
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Distribution. Tropical Africa (including Madagascar), eastern and south-east-
ern Asia and Australia.

Notes. The new tribe Erythrophleeae is here proposed to include Erythro-
phleum and Pachyelasma, two genera which were previously included in the in-
formal Dimorphandra group of old sense tribe Caesalpinieae (sensu Polhill and
Vidal 1981). The two genera have been resolved as part of a grade subtending
the mimosoid legumes (tribe Mimoseae) in previous phylogenetic analyses us-
ing few molecular markers (e.g., Bruneau et al. 2001, 2008; Luckow et al. 2003;
Bouchenak-Khelladi et al. 2010; Marazzi and Sanderson 2010; Manzanilla and
Bruneau 2012), but rarely found to group together (Herendeen et al. 2003a).
Plastome genomic data also resolved Erythrophleum and Pachyelasma as suc-
cessively diverging lineages subtending the Mimoseae (Zhang et al. 2020).
However, phylogenomic analyses of low copy nuclear genes have resolved the
two genera together in a clade sister to the Mimoseae, but with each genus
subtended by a long branch and with a short internode supporting the clade
(Koenen et al. 2020a; Ringelberg et al. 2022).

Erythrophleum and Pachyelasma share a combination of morphological traits
only rarely found in non-Mimoseae Caesalpinioideag, such as bipinnate leaves and
small pedicellate perigynous flowers clustered in dense spicate racemes. Structur-
al extrafloral nectaries that were characterised as parenchymatous and elevated
with a small domed structure with a central pore (Pascal et al. 2000; Marazzi et al.
2019) are found in some species of Erythrophleum. Other than being rather cryptic,
the presence of these extrafloral nectaries on the leaf rachis, combined with bipin-
nate leaves, are another morphological similarity with Mimoseae. The two genera
also share a reddish sap and very toxic alkaloids and saponins. Erythrophleum is
reported to be nodulating with fixation threads, as is typical of nodulating non-Mi-
moseae Caesalpinioideae (Faria et al. 2022; status unknown for Pachyelasma).

Pachyelasma
0.32
; ! >
Mimoseae |
]
|
core
mimosoid ./
clade ;
ingoid Erythrophleum
clade

—5

0.1

Figure 98. Generic membership and phylogenetic position of tribe Erythrophleeae. For
description of phylogeny and support values, see Fig. 6 caption (page 63).
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Erythrophleum Afzel. ex R. Br., Denham, Clapperton & Oudney, Narr. Travels
Africa: 235. 1826.
Figs 99-101

Erythrophleum Afzel. ex G. Don, Gen. Hist. 2: 424. 1832. Type: Erythrophleum
guineense G. Don [= Erythrophleum suaveolens (Guill. & Perr.) Brenan], nom.
superfl.

Fillaea Guill. & Perr., Fl. Seneg. Tent. 1: 242, pl. 55. 1832. Type: Fillaea suaveo-
lens Guill. & Perr. [= Erythrophleum suaveolens (Guill. & Perr.) Brenan]

Mavia G. Bertol., Mem. Reale Accad. Sci. Ist. Bologna 2: 570. 1850. Type: Mavia
judicialis G. Bertol. [= Erythrophleum suaveolens (Guill. & Perr.) Brenan]

Laboucheria F. Muell., J. Proc. Linn. Soc., Bot. 3: 158. 1859. Type: Laboucheria
chlorostachya F. Muell. [= Erythrophleum chlorostachys (F. Muell.) Baill.]

Type. Erythrophleum suaveolens (Guill. & Perr.) Brenan

Description. Unarmed trees to 30 m, treelets, rarely shrubs; trunk with
rough bark; short shoots absent. Stipules very small, caducous. Leaves
bipinnate; extrafloral nectaries present (7 species) or absent (3), with the
secretory surface sunken in a pit capped by a small round pore (Pascal et
al. 2000); pinnae 2-7 pairs, opposite or subopposite, articulated with leaf
rachis; leaflets (4) 7-17 per pinna, alternate, mostly elliptical or ovate to ob-
long with an acuminate to acute, rarely rounded apex, petiolulate, pinnately
veined, mostly asymmetrical because of slightly displaced midvein; stipels
absent. Inflorescences densely flowered, elongate spicate racemes, usually
clustered in ample terminal panicles; bracts small, caducous; bracteoles ab-
sent. Flowers small, actinomorphic, bisexual, shortly pedicellate, subsessile,
greenish-yellow or white; hypanthium cupular to tubular; sepals 5, joined at
the base or to the middle, lobes imbricate, usually open from an early stage;
petals 5, free, imbricate, sessile, pubescent, oblanceolate, narrowed towards
base; stamens 10, free, more or less equal or alternately longer and shorter,
filaments glabrous or pubescent, anthers dehiscing longitudinally; pollen in
tricolporate, psilate monads; intrastaminal disk absent; ovary long-stipitate,
tomentose or densely pubescent, tapering into a short conical style, stigma
minute, punctiform, minutely ciliolate, ovules numerous. Fruits two-valved
legumes, flattened, straight or slightly curved, oblong or oblong-elliptic,
2-11-seeded, dehiscing through both margins, not internally septate; valves
thin, woody or coriaceous, not becoming twisted, mostly smooth, without
prominent venation. Seeds globose to ellipsoid, only slightly compressed,
pleurogram absent.

Chromosome number. 2n = 24, 28 (Goldblatt 1981b; Okeyo 2006).

Included species and geographic distribution. Twelve species, five in tropi-
cal sub-Saharan Africa and Madagascar, four in eastern and south-eastern Asia
(south-eastern China, Cambodia, Laos, Vietnam, Thailand, Taiwan) and three in
northern Australia (Fig. 100). Introduced in Malaya and Sri Lanka.

Ecology. Tropical lowland wet forests in western Africa and south-eastern
Asia, seasonally dry forests, woodlands and savannas in central-southern Afri-
ca and Australia.

Etymology. From Greek, erythros (= red) and phloio (= bark), in reference to
the red juice which flows from the trunk when cut.
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Human uses. Almost all parts of the plants of species of Erythrophleum
are highly toxic for humans and livestock, due mostly to alkaloids, which have
a Digitalis-like action on the heart, and to saponins (Margaret 1959; Ha et al.
2017). Many species are used for therapeutic purposes in various local com-
munities in Africa and Asia (reviewed in Son 2019; Barrett and Barrett 2023),
especially for cardiovascular diseases [E. africanum (Welw. ex Benth.) Harms,
E. suaveolens], leishmaniasis (E. suaveolens), to invigorate and promote blood
circulation (E. fordii Oliv.), or for anticonvulsant and anti-inflammatory proper-
ties (E. suaveolens). The powdered bark of E. lasianthum Corbishley is taken as
a snuff to relieve headaches, as a remedy for other pains and fever, and to cure
lung sickness in cattle.

Figure 99. Habit, bark and foliage of Erythrophleeae A Erythrophleum fordii Oliv. at Hung Temple, Vietham B bark of
Erythrophleum couminga Baill. in Madagascar C Pachyelasma tessmannii (Harms) Harms in Congolian rainforest
D, E, H Erythrophleum chlorostachys Baill. D rugous bark E tree in northern Australian savannas H foliage F Erythrophleum
lasianthum Corbishley foliage G Erythrophleum suaveolens (Guill. & Perr.) Brenan foliage and terminal inflorescences,
Ntumbachusi falls, Zambia. Photo credits A Hungda (https://tropical.theferns.info/image.php?id=Erythrophleum+fordii)
B Solofo Eric Rakotoarisoa, iNaturalist (https://www.inaturalist.org/photos/42581094) C Bart Wursten (https://www.
flickr.com/photos/zimbart/8212743587/in/photolist-dvdsxn-dvdnwi) D, E, H G Mahajan (https://alchetron.com/Eryth-
rophleum-chlorostachys) F JMK (https://wikiwand.com/en/Erythrophleum_lasianthum) G MG Bingham (https://malawi-
flora.com/speciesdata/image-display.php?species_id=126540& mage_id=8).
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The crushed bark of some species (E. lasianthum and E. suaveolens) is used
as a fish and rat poison and crushed seeds are used as a component of ar-
row poison (Lewis 2005b). West African species are known as ‘ordeal trees’ or
‘poison d'épreuve’ because a poisonous concoction made of the bark of some
species is used in “Sassywood”, a drink used in a form of trial by ordeal that
was in use in West Africa (Leeson and Coyne 2012).

Timber of some species, usually named as ‘Tali’, is used for railway sleepers,
boat building and canoes, heavy construction and joinery, firewood, and char-
coal (Lewis 2005b). Erythrophleum chlorostachys (including E. pubescens R.L.
Barrett & M.D. Barrett and E. arenarium R.L. Barrett & M.D. Barrett) is one of the
densest native timbers of Australia (Barrett and Barrett 2023). Several species
of Erythrophleum are threatened by over-exploitation for medicinal or timber
uses (Barrett and Barrett 2023).

Notes. Together the twelve species of Erythrophleum comprise a morpho-
logically cohesive genus, diagnosed by the combination of macrophyllidious
bipinnate leaves, pedicellate flowers with straight and almost erect sepals and
petals, and a long stipitate ovary tapering to a short conical style. The genus
can be differentiated from Pachyelasma by the length of the ovary stipe (long in
Erythrophleum vs. short in Pachyelasma), flower colour (green to greenish-yel-
low vs. reddish) and fruits (thin woody or leathery valves and margins not thick
vs. resinous valves and thick, raised margins).

There is some controversy regarding the date and place of publication and the
type species of the genus. Don (1832) provided an elaborate description of the
genus and proposed the new species E. guineense G. Don, and this has some-
times been accepted as the original publication. However, the earlier publication
by Brown (1826), which included only a very brief description of the genus char-
acters, is nonetheless considered sufficient to make the publication valid, and
this is adopted here, following Barrett and Barrett (2023). Erythrophleum Afzel.
ex G. Don is thus considered a later homonym and therefore invalidly published.

Seven of the twelve species have been included in various molecular phylo-
genetic and genetic studies, all of which support the monophyly of the genus
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Figure 100. Distribution of Erythrophleum based on quality-controlled digitised herbarium records. See Suppl. material 1
for the source of occurrence data.
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as sampled (Bruneau et al. 2001, 2008; Herendeen et al. 2003a; Duminil et al.
2013; LPWG 2017; Koenen et al. 2020a; Zhang et al. 2020; Ringelberg et al.
2022; Barrett and Barrett 2023).

Extrafloral nectaries were first reported in the 1980’s and they are now known
to be present on the leaf rachis of at least seven of the twelve species (Pascal
et al. 2000). Although they have a simpler structure than extrafloral nectaries
of the Mimoseae, they have a similar histological structure and probably play a
similar role in mediating ant-plant defense systems (Pascal et al. 2000; Maraz-
zi et al. 2019). Pollen grains of Erythrophleum are reported to be the smallest
found in Caesalpinioideae, together with those of Burkea (Banks and Lewis
2009). Small insects such as beetles, bees and wasps are the main visitors
of flowers of E. fordii Oliv. and flies were reported on flowers of E. suaveolens
(Zhu et al. 2013). Seeds in fresh pods are surrounded by a mucilage that might
have a nutritive value; this is supported by the finding of seeds in the faeces of
primates, including gorillas (Duminil et al. 2016).

Taxonomic references. Aubréville (1968); Barrett and Barrett (2023); Brenan
(1967, with illustration); Larsen et al. (1980); Ross (1977).

Pachyelasma Harms, Bot. Jahrb. Syst. 49: 428. 1913.
Figs 99, 101, 102

Type. Pachyelasma tessmannii (Harms) Harms [= Stachyothyrsus tessmannii
Harms]

Description. Unarmed trees, frequently emergent above forest canopies, to
60 m and 2.5 m diameter (Fig. 99C), frequently buttressed; bark greyish and
rugose, thick, peeling off in irregular flakes; short shoots absent. Stipules in-
conspicuous, caducous. Leaves bipinnate, petiole and leaf rachis cylindrical;
pinnae 2-3 pairs, opposite or, rarely, subopposite, articulated with leaf rachis;
leaflets 9-14 per pinna, alternate, oblong or oblong-lanceolate, coriaceous, pin-
nately veined, shortly petiolulate; stipels not seen; extrafloral nectaries absent.
Inflorescences densely flowered spicate racemes, clustered in short axillary
panicles, the peduncle short or absent and a short rachis. Flowers small (ca.
5 mm long), wine red with a yellowish base, actinomorphic, bisexual or unisexu-
al (staminate), pedicellate; hypanthium short, cupuliform; sepals 5, free; petals
5, free, imbricate, obovate, margins ciliate; stamens 10, free, equally long, an-
thers dehiscing through longitudinal slits, dorsally attached to a massive con-
nective; pollen in isopolar, trizonocolporate monads, exine perforate to finely

Figure 101. Tribe Erythrophleeae inflorescences, fruits and seeds A-D Spicate racemes of species of Erythrophleum
with small flowers, erect sepals and petals and hairy stamen filaments A E. suaveolens (Guill. & Perr.) Brenan with a
visiting fly B E. chlorostachys (F. Muell.) Baill. (Ironwood) C, D E. lasianthum Corbishley E-I Fruits and seeds E dehisced
fruits of Erythrophleum suaveolens F, G ripe fruits of Erythrophleum lasianthum H, | dispersed fruits of Pachyelasma tess-
mannii (Harms) Harms on the forest floor, showing the flat valves and raised margins. Photo credits: A Alkalln (https://
commons.wikimedia.org/wiki/File:Flowers_of_Erythrophleum_suaveolens.jpg) B T Harley (https://territorynativeplants.
com.au/erythrophleum-chlorostachys-ironwood) C, D SAplants E Oliver Haumann, iNaturalist (https://www.inaturalist.
org/photos/60428121) F, G JMK (https://commons.wikimedia.org/wiki/File:Erythrophleum_lasianthum,_loof_en_peu-
le,_Manie_van_der_Schijff_BT,_a.jpg) H B Wursten (https:/flickr.com/photos/zimbart/8212726705) | T Stévart (https:/
tropicos.org/ImageDownload.aspx?imageid=100336252).
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Figure 102. Distribution of Pachyelasma based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.

rugulate; intrastaminal disk attached to the hypanthium surface; ovary shortly
stipitate, glabrous, ovules numerous (15-20), style cylindrical, stigma puncti-
form. Fruit indehiscent or late dehiscent, with a thick body, flat compressed,
straight or slightly curved, oblong or oblong-lanceolate, each margin provided
with two thick erect ribs; valves thick, smooth, the mesocarp gelatinous-resin-
ous, the endocarp internally septate into 10-15 one-seeded envelopes. Seeds
ellipsoid, only slightly compressed, testa bright, pleurogram absent.

Chromosome number. Unknown.

Included species and geographic distribution. Monospecific (P tessmannii),
distributed in west tropical Africa (Nigeria, Cameroon, Central African Republic,
Equatorial Guinea, Gabon, Congo, Democratic Republic of Congo; Fig. 102).

Ecology. Tropical lowlands rainforests of the Guinean and Congolian ecore-
gions.

Etymology. From the Greek, pachy- (= thick) and elasmos (= plate), in refer-
ence to the thick pod.

Human uses. Pachyelasma tessmannii, locally known as Mekogho and Mun-
dumbula in Gabon, is used medicinally in various capacities. Fruits are used in
traditional folk medicine to cure diarrhoea and abdominal pain (Betti 2002). The
root bark exhibits potent molluscicidal properties against the schistosomiasis
snail Biomphalaria glabrata (Say, 1818) (Nihei et al. 2005). Crushed pods and
bark are used as an abortifacient and fish poison (Mouele 2022).

Notes. Pachyelasma tessmannii is a dominant tree in West African rainfor-
ests, where it is one of the tallest trees, frequently emergent beyond the forest
canopy. Its flowers are described as having a very unpleasant odour at night,
which can be detected even from a distance of 300 m (Breteler 1026, P).

Taxonomic references. Harms (1913) with illustration.
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12. Tribe Mimoseae

Luciano Paganucci de Queiroz?, Erik J. M. Koenen?, Colin E. Hughes?®, Melissa
Luckow??, Gwilym P. Lewis', Jens J. Ringelberg®#, Anne Bruneau’

Citation: Queiroz LP, Koenen EJM, Hughes CE, Luckow M, Lewis GP Ringelberg JJ,
Bruneau A (2024) 9. Tribe Mimoseae. In: Bruneau A, Queiroz LP, Ringelberg JJ (Eds) Ad-
vances in Legume Systematics 14. Classification of Caesalpinioideae. Part 2: Higher-level
classification. PhytoKeys 240: 201-206. https://doi.org/10.3897/phytokeys.240.101716

Tribe Mimoseae Bronn, Form. PI. Legumin.: 78, 127, 130. 1822.

Mimosaceae R. Br., in M. Flinders, Voy. Terra Austral. 2: 551. 1814, nom. cons.
Type: Mimosa L.

Mimosoideae DC., Prodr. [A.P. de Candolle] 2: 424. 1825. Type: Mimosa L.

Acacieae Dumort., Anal. Fam. Pl.: 40. 1829. Type: Acacia Mill., nom. cons.

Acaciinae Wight & Arn., Prodr. Fl. Ind. Orient.: 267. 1834. Type: Acacia Mill.,
nom. cons.

Parkiinae Wight & Arn., Prodr. Fl. Ind. Orient.: 279. 1834. Type: Parkia R. Br.

Acaciaceae E. Mey., Comm. PI. Afr. Austr. 1: 164. 1836. Type: Acacia Mill., nom.
cons.

Desmanthinae Benth., J. Bot. (Hooker) 2: 128. 1840. Type: Desmanthus Willd.

Parkieae Endl., Gen. Pl.: 1323. 1840. Type: Parkia R. Br.

Adenantherinae Benth., J. Bot. (Hooker) 4: 331. 1841. Type: Adenanthera L.

Mimosineae J. Presl, Nowoceska Bibl. [WSobecny Rostl.] 7: 346: 421. 1846.
Type: Mimosa L.

Adenanthereae Benth. & Hook.f., Gen. PI. 1: 437. 1865. Type: Adenanthera L.

Ingeae Benth. & Hook.f., Gen. PI. 1: 437. 1865. Type: Inga Mill.

Piptadenieae Benth., Trans. Linn. Soc. London 30: 343, 358. 1875. Type: Pipta-
denia Benth.

Desmantheae Kuntze, in von Post & Kuntze, Lex. Gen. Phan.: 646. 1903. Type:
Desmanthus Willd.

Mimozygantheae Burkart, Darwiniana 3: 447. 1939. Type: Mimozyganthus Burkart

Albizieae Nakai, Chosakuronbun Mokuroku [Ord. Fam. Trib. Nov.]: 251. 1943.
Type: Albizia Durazz.

Affonseeae Nakai, Chosakuronbun Mokuroku [Ord. Fam. Trib. Nov.]: 251. 1943.
Type: Affonsea A. St.-Hil. [= Inga Mill ]

Type. Mimosa L.

Description. Trees, shrubs, lianas, suffruticose or herbs, occasionally aquat-
ic; unarmed or armed with prickles, spines or thorns. Stipules lateral and free or
absent. Leaves bipinnate, less frequently paripinnate or modified into phyllodes
(many Acacia, some Mimosa), rarely absent; pinnae and leaflets mostly opposite,
rarely alternate; paraphyllidia (reduced basal leaflet pair on the pinnae) present or
absent; specialised extrafloral nectaries often present on the petiole and/or on the
primary and secondary rachides. Inflorescence globose, ellipsoid, umbelliform or
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corymbiform capitula, spikes or spiciform racemes; arising singly, paired or many
from axillary fascicles, more frequently clustered in diversely arranged synflores-
cences. Flowers bisexual or frequently bisexual flowers combined with unisex-
ual and/or sterile flowers in heteromorphic inflorescences, radially symmetrical;
hypanthium mostly lacking; sepals and petals (3) 5 (6—8), mostly fused, sepals
valvate in bud, rarely imbricate (Mimozyganthus, Parkia, Pentaclethra), petal aesti-
vation valvate, rarely imbricate (Chidlowia, Sympetalandra), frequently the base of
petals and stamens joined into a tube (stemonozone); stamens diplostemonous,
haplostemonous or polystemonous, sometimes modified into showy staminodia,
free or the filaments fused, anthers basifixed or dorsifixed, dehiscing via longitudi-
nal slits, often with a stipitate or sessile apical gland; pollen commonly in tetrads,
bitetrads or polyads, rarely in monads; gynoecium uni- or rarely polycarpellate, 1-
many ovulate. Fruits 1-many-seeded, indehiscent or dehiscent along one or both
sutures, often explosively or elastically dehiscent, also often lomentum or cras-
pedium, the endocarp indistinct or separate and fragmented into 1-seeded enve-
lopes. Seeds usually with an open (U-shaped) or closed (O-shaped) pleurogram on
both faces, sometimes with a fleshy aril or sarcotesta; sometimes winged, hilum
usually apical, lens usually inconspicuous; embryo straight. Root nodules present,
indeterminate, and always symbiosome-type, or absent (at least 7 genera).
Included genera (100). Abarema Pittier (2 species), Acacia Mill. (1082), Aca-
ciella Britton & Rose (15), Adenanthera L. (12), Adenopodia C. Presl (7), Afro-
calliandra E.R. Souza & L.P. Queiroz (2), Alantsilodendron Villiers (11), Albizia
Durazz. (ca. 90), Amblygonocarpus Harms (1), Anadenanthera Speg. (2-4),
Anonychium (Benth.) Schweinf. (1), Archidendron F. Muell. (ca. 120), Archiden-
dropsis |.C. Nielsen (11), Aubrevillea Pellegr. (2), Blanchetiodendron Barneby &
J.W. Grimes (1), Boliviadendron E.R. Souza & C.E. Hughes (1), Calliandra Benth.
(140), Calliandropsis H.M. Hern. & P. Guinet (1), Calpocalyx Harms (11), Cedrel-
inga Ducke (1), Chidlowia Hoyle (1), Chloroleucon (Benth.) Britton & Rose (10),
Cojoba Britton & Rose (13-19), Cylicodiscus Harms (1), Desmanthus Willd. (23),
Dichrostachys (DC.) Wight & Arn. (13—-14), Ebenopsis Britton & Rose (3), Enta-
da Adans. (40), Enterolobium Mart. (8), Faidherbia A. Chev. (1), Falcataria (I.C.
Nielsen) Barneby & J.W. Grimes (3), Fillaeopsis Harms (1), Gagnebina Neck.
ex DC. (7), Gretheria R. Duno & Torke (2), Gwilymia A.G. Lima, Paula-Souza &
Scalon (7), Havardia Small (3), Heliodendron Gill. K. Br. & Bayly (3), Hesperalbizia
Barneby & J.W. Grimes (1), Hydrochorea Barneby & J.W. Grimes (10), Indopip-
tadenia Brenan (1), Inga Mill. (ca. 300), Jupunba Britton & Rose (37), Kanaloa
Lorence & K.R. Wood (1), Lachesiodendron P.G. Ribeiro, L.P. Queiroz & Luckow
(1), Lemurodendron Villiers & Guinet (1), Leucaena Benth. (24), Leucochloron
Barneby & J.W. Grimes (4), Lysiloma Benth. (8), Macrosamanea Britton & Rose
ex Britton & Killip (12), Mariosousa Seigler & Ebinger (14), Marlimorimia L.P.
Queiroz, L.M. Borges, Marc.F. Simon & P.G. Ribeiro (6), Mezcala C.E. Hughes
& J.L. Contr. (1), Microlobius C. Presl (1), Mimosa L. (615), Mimozyganthus
Burkart (1), Naiadendron A.G. Lima, Paula-Souza & Scalon (1), Neltuma Raf.
(30), Neptunia Lour. (22), Newtonia Baill. (11), Osodendron E.J.M. Koenen (3),
Painteria Britton & Rose (2), Parapiptadenia Brenan (6), Pararchidendron 1.C.
Nielsen (1), Parasenegalia Seigler & Ebinger (11), Paraserianthes 1.C. Nielsen
(1), Parkia R. Br. (ca. 35), Pentaclethra Benth. (3), Piptadenia Benth. (28), Pip-
tadeniastrum Brenan (1), Piptadeniopsis Burkart (1), Pithecellobium Mart. (19),
Pityrocarpa (Benth.) Britton & Rose (7), Plathymenia Benth. (1), Prosopidastrum
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Burkart (ca. 6), Prosopis L. (3), Pseudalbizzia Britton & Rose (17), Pseudoproso-
pis Harms (7), Pseudosamanea Harms (3), Pseudosenegalia Seigler & Ebinger
(2), Punjuba Britton & Rose (5), Ricoa R. Duno & Torke (1), Robrichia (Barneby &
J.W. Grimes) A.R.M. Luz & E.R. Souza (3), Samanea (Benth.) Merr. (3), Sanjappa
E.R. Souza & M.V. Krishnaraj (1), Schleinitzia Warb. ex J.C. Willis (4), Senegalia
Raf. (219), Serianthes Benth. (18), Sphinga Barneby & J.W. Grimes (3), Strombo-
carpa Engelm. & A. Gray (10), Stryphnodendron Mart. (28), Sympetalandra Stapf
(5), Tetrapleura Benth. (2), Thailentadopsis Kosterm. (3), Vachellia Wight & Arn.
(164), Viguieranthus Villiers (18), Wallaceodendron Koord. (1), Xerocladia Harv.
(1), Xylia Benth. (9), Zapoteca H.M. Hern. (22), Zygia P. Browne (ca. 60).

Distribution. Pantropical, with a few species extending marginally into warm
temperate regions in North America and Asia, and extratropical South America,
southern Africa and Australia.

Clade-based definition. The most inclusive crown clade containing Mimosa
sensitiva L. and Pentaclethra macrophylla Benth., but not Pachyelasma tess-
mannii (Harms) Harms, Dimorphandra conjugata (Splitg.) Sandwith or Delonix
decaryi (R. Vig.) Capuron (Fig. 5).

Notes. Tribe Mimoseae as circumscribed here broadly coincides with the
limits of the old sense subfamily Mimosoideae as adopted in several classical
works (e.g., Bentham 1865; Taubert 1894; Hutchinson 1964; Polhill and Raven
1981; Lewis et al. 2005). The Mimosoideae then comprised a morphologically
distinct subfamily defined by a syndrome of morphological traits including bi-
pinnate leaves mostly with specialised extrafloral nectaries, flowers relatively
small usually packed in dense inflorescences, corolla with valvate aestivation,
the relatively long and showy stamens as the most conspicuous part of the
flowers, and seeds usually with a pleurogram. Despite having scattered excep-
tions to almost all of these traits, it was relatively easy to recognise species as
being members of the subfamily (here treated as a tribe).

Phylogenetic studies have since shown that most of the genera included in
the Mimosoideae comprise a monophyletic group, but nested in a paraphyletic
old-sense subfamily Caesalpinioideae (LPWG 2013, 2017). The morphological
links between the two then accepted subfamilies were exemplified by a series
of mimosoid-like genera with bipinnate leaves and small flowers clustered in
dense spicate inflorescence, such as Dimorphandra Schott and Erythrophleum
Afzel. ex R. Br,, then classified in the Dimorphandra group of tribe Caesalpin-
ieae (Caesalpinioideae; Polhill and Vidal 1981). This morphological transition
was also observed in the genus Dinizia, then placed in tribe Mimoseae of sub-
family Mimosoideae, but which has the imbricate ascending petal aestivation
typical of the non-mimosoid Caesalpinioideae.

When revising the subfamilial classification for the Leguminosae, the Legume
Phylogeny Working Group (LPWG 2013) acknowledged that one of the central
problems was how to deal with the large clade that included several (old-sense)
Caesalpinioideae lineages and which had the Mimosoideae nested within it. The
proposed solution was to subsume subfamily Mimosoideae into a re-circum-
scribed subfamily Caesalpinioideae that recognised the mimosoid clade in an
integrated clade-based phylogenetic classification system (LPWG 2017). This
option was considered more likely to remain stable through time and is the clas-
sification system proposed here, in which, within subfamily Caesalpinioideae, a
tribal rank is formally ascribed to the entire mimosoid clade (sensu LPWG 2017).
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Tribe Mimoseae, as circumscribed here, thus broadly corresponds to the old
sense subfamily Mimosoideae with three minor changes in generic attribution.
The genus Dinizia, once placed in tribe Mimoseae (Lewis and Elias 1981), has
been resolved outside of the mimosoid clade in all phylogenetic analyses (Luck-
ow et al. 2000, 2003; Wojciechowski et al. 2004; Bruneau et al. 2008; LPWG 2017),
but shown only recently to group with the genus Campsiandra (tribe Campsian-
dreae, page 187) based on phylogenomic data (Zhang et al. 2020; Ringelberg et
al. 2022). Sympetalandra and Chidlowia, classified in tribe Caesalpinieae by Pol-
hill and Vidal (1981), are now clearly supported as members of Mimoseae, even
though their respective positions within the tribe are not well resolved. Since
LPWG (2017) was published, 19 genera have been newly described or re-instat-
ed and four have been reduced into synonymy based on newly available phylo-
genetic data. Recent phylogenies suggest that nine genera (Alantsilodendron,
Archidendron, Calliandra®, Calpocalyx, Dichrostachys, Parasenegalia, Senegalia,
Xylia, Zygia) are non-monophyletic and require taxonomic revision to recognise
only monophyletic genera (Ringelberg et al. 2022). As newly circumscribed, tribe
Mimoseae currently includes 100 genera and ca. 3510 species.

In Advances in Legume Systematics Part 1, five tribes were recognised in
subfamily Mimosoideae: Parkieae, Mimoseae, Mimozygantheae, Acacieae and
Ingeae (Elias 1981a). The small tribe Parkieae was shown to be non-monophy-
letic, with both genera Parkia and Penthaclethra, as well as the monospecific
tribe Mimozygantheae, found to be nested in different positions within Mimo-
seae (Luckow et al. 2003, 2005). Similarly, the two large tribes Acacieae and In-
geae (Elias 19814a; Lewis 2005c; Lewis and Rico Arce 2005), which grouped the
polystemonous mimosoid legumes, have also been shown to be non-monophy-
letic in several phylogenetic analyses (e.g., Miller et al. 2003; Brown et al. 2008;
Bouchenak-Khelladi et al. 2010). Genera of tribe Ingeae were grouped in five in-
formal alliances by Barneby and Grimes (1996), a system that was later elabo-
rated to six alliances by Lewis and Rico Arce (2005), but which have all also been
shown to be non-monophyletic except one. The recognition at the generic level of
isolated lineages and segregates of Pithecellobium initiated by Nielsen (1981a)
and Barneby and Grimes (1996, 1997), and pursued in Advances in Legume Sys-
tematics 14, Part 1 (Hughes et al. 2022a), has resolved many issues of generic
non-monophyly. Even though the classification of Mimosoideae has been known
to be unsatisfactory for the last two decades, lack of support and conflicting
hypotheses of relationships between studies using different molecular markers
and taxonomic sampling (e.g., Luckow et al. 2003, 2007; Miller et al. 2003; Brown
et al. 2008; Bouchenak-Khelladi et al. 2010; LPWG 2017) meant that no new tax-
onomic arrangement could be proposed. The phylogenomic analyses of Koenen
et al. (2020a), subsequently confirmed by Ringelberg et al. (2022) with broader
taxon sampling, have enhanced resolution, prompting recognition of two nested
higher-level clades subtended by relatively long internodes. The core mimosoid
clade groups the majority of the Mimoseae, including all of the larger genera, and
almost all of the armed mimosoids (genera and species with stipular spines, spi-
nescent shoots, and/or prickles) (Koenen et al. 2020a). The ingoid clade includes

1 Added in proofs: The Asian species Calliandra umbrosa (Wall.) Benth. has recently
been transferred to the genus Sanjappa by M. Thulin (in Nord. J. Bot. 2024 (1): e04241,
https://doi.org/10.1111/njb.04241), resolving the issue of non-monophyly of Calliandra.
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all genera of tribes Ingeae and Acacieae (sensu Elias 1981a; Lewis 2005c; Lewis
and Rico Arce 2005), except Vachellia, and thus recognises as a clade all genera
with polystemonous flowers (except Vachellia) and a synandrous androecium
(Koenen et al. 2020a), although neither of these characters are universal within
the clade. However, relationships amongst the lineages of the ingoid clade re-
main difficult to resolve even with large phylogenomic datasets, likely the conse-
quence of rapid speciation leading to low phylogenetic signal and a putative hard
polytomy comprising six or seven lineages (Koenen et al. 2020a).

Despite this putative hard polytomy along the backbone of the ingoid clade,
the phylogenomic backbone of the Mimoseae of Koenen et al. (2020a) and
Ringelberg et al. (2022) (Fig. 5) provides a solid framework for recognizing 17
lower-level clades that together include 86 of the 100 genera in tribe Mimoseae.
Two of these clades were not recognised by Koenen et al. (2020a) nor Ringel-
berg et al. (2022), and are added here following disintegration of the genus
Prosopis proposed by Hughes et al. (2022b). The phylogenetic positions of five
genera were poorly or not resolved in terms of their closest relatives: Chidlowia
and Sympetalandra with respect to the Adenanthera clade and the remainder
of Mimoseae; Cylicodiscus relative to the Prosopis clade and the remainder of
the core mimosoids; and Cedrelinga and Pseudosamanea with respect to their
positions in the ingoid clade. A sixth taxon, Lachesiodendron, is resolved as sis-
ter to a big clade that includes the Stryphnodendron, Mimosa and ingoid clades
(60 genera) and is considered here as an isolated lineage. In addition, eight
genera are placed in sequential order in two grades rather than being resolved
in one of the 17 clades. Four genera are part of a grade that subtends the core
mimosoid clade and is here informally designated as the Newtonia grade and
four genera, constituting the earliest-diverging lineages in the ingoid clade, are
part of a grade that is here informally referred to as the Senegalia grade.

The alternative solution for classification of this group, that of recognising mul-
tiple tribes within the mimosoid clade, is untenable given the imbalanced, “lad-
der-like” phylogenomic backbone of the mimosoid legumes (Fig. 5) (Koenen et al.
2020a3; Ringelberg et al. 2022), with eight genera forming grades subtending large
clades and several genera with unresolved or phylogenetically isolated positions.
This alternative solution would result in a system of more than 30 tribes, of which
more than one third would be monogeneric and many others would comprise only
two to five genera, which would be impractical and cumbersome and lead to an un-
necessary proliferation of supra-generic Linnean names. We thus chose to recog-
nise the entire mimosoid clade as one tribe, the Mimoseae, with a circumscription
roughly equivalent to the old-sense subfamily Mimosoideae. The following treat-
ments provide formal descriptions and information for the 17 well-supported low-
er-level clades, each formally defined and named after a characteristic genus of the
clade; sequentially ordered single genus lineages in two grades, these informally
labelled also by a genus characteristic of the grade; and six monogeneric lineages
whose phylogenetic placements are either unresolved or isolated in Mimoseae.

Thus, in the following taxonomic arrangement, 25 treatments are presented for
tribe Mimoseae (the numbers between brackets refer to the number of genera):

Tribe Mimoseae
13. Adenanthera clade (7 genera)
14. Sympetalandra (1)
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15. Chidlowia (1)
16. Entada clade (3)
17. Newtonia grade (4)
Core mimosoid clade
18. Cylicodiscus (1)
19. Prosopis clade (2)
20. Neltuma clade (3)
21. Dichrostachys clade (14)
22. Parkia clade (3)
23. Lachesiodendron (1)
24. Stryphnodendron clade (7)
25. Mimosa clade (3)
Ingoid clade

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
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Senegalia grade (4)
Calliandra clade (3)
Zapoteca clade (5)
Cojoba clade (3)
Pithecellobium clade (7)
Archidendron clade (9)
Cedrelinga (1)
Pseudosamanea (1)
Jupunba clade (4)
Samanea clade (2)
Albizia clade (3)

Inga clade (8)
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13. Adenanthera clade

Melissa Luckow?®

Citation: Luckow M (2024) 13. Adenanthera clade. In: Bruneau A, Queiroz LP, Ringelberg
JJ (Eds) Advances in Legume Systematics 14. Classification of Caesalpinioideae. Part
2: Higher-level classification. PhytoKeys 240: 207-224. https://doi.org/10.3897/phytok-
eys.240.101716

Adenanthera clade
Figs 103-113

Included genera (7). Amblygonocarpus Harms (1 species), Adenanthera L. (12),
Calpocalyx Harms (11), Pentaclethra Benth. (3), Pseudoprosopis Harms (7),
Tetrapleura Benth. (2), Xylia Benth. (9).

Description. Predominantly large trees, occasionally lianas and small trees,
unarmed except for uncinate lignified tendrils in climbing lianas of Pseudo-
prosopis; brachyblasts absent. Stipules small, linear to triangular, caducous.
Leaves bipinnate, macrophyllous to microphyllous; pinnae opposite, suboppo-
site, or alternate, few to many pairs per leaf; foliar nectaries absent except in
Xylia and Calpocalyx, where they are present between the proximal pair of pin-
nae and sometimes between additional pinnae pairs, mounded or sunken into
the petiole; leaflets opposite, subopposite, or alternate, usually petiolulate but
sessile in Pentaclethra. Inflorescence usually racemose but sometimes spicate
(Pentaclethra, Calpocalyx), and capitate or umbellate in Xylia; the primary inflo-
rescences either axillary and solitary or paired, and immersed in the foliage,

— Pentaclethra
Tetrapleura
0.88
0z Amblygonocarpus
0.61 Adenanthera
Pseudoprosopis
0.65
B Xylia p.p.
0.66

Calpocalyx

Xylia p.p.
Figure 103. Generic relationships in the Adenanthera clade (tribe Mimoseae). For de-
scription of phylogeny and support values, see Fig. 6 caption (page 63).
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but more often grouped into terminal paniculiform secondary inflorescences
exserted from the foliage; pedicels sometimes jointed where they join the calyx
and remaining as peg-like structures when the flowers abscise. Flowers 5-mer-
ous, usually all hermaphrodite and appearing bisexual, functionally pistillate
flowers reported in some species of Calpocalyx; hypanthium absent; sepals
valvate in bud, imbricate in one genus (Pentaclethra), connate, often attenuate
proximally and forming a pseudopedicel; petals valvate in bud, free or loosely
joined at base, sometimes adnate to the stamens and forming a stemonozone;
stamens 10, free, anthers bearing stipitate glands (absent in Amblygonocar-
pus); pollen usually in 8—32-grained calymmate polyads (tricolporate monads
in Pentaclethra); ovary sessile or stipitate, stigma porate. Fruits variable, the
valves woody and explosively dehiscent through both sutures in Pentaclethra,
Xylia, Pseudoprosopis, and Calpocalyx, coriaceous to chartaceous and the
valves curling post-dehiscence in Adenanthera; indehiscent in Tetrapleura and
Amblygonocarpus. Seeds unwinged, the testa hard and bearing a pleurogram
in most genera, recalcitrant with a papery testa and lacking a pleurogram in
Pentaclethra and Calpocalyx.

Distribution. Humid forests of Africa and Asia, with only one species (Penta-
clethra macroloba (Willd.) Kuntze) in the New World.

Clade-based definition. The most inclusive crown clade containing the most
recent common ancestor of Pentaclethra macrophylla Benth. and Xylia torreana
Brenan, but not Sympetalandra schmutzii Steenis, Entada pervillei (Vatke) R.
Vig. or Pachyelsama tessmannii (Harms) Harms (Fig. 103).

Notes. The Adenanthera clade includes all genera from the Adenanthera
group of Luckow (2005) plus its sister group Pentaclethra. The clade, named
the Xylia clade by Koenen et al. (2020a), is resolved as sister to the remainder
of Mimoseae, but with poorly resolved relationships with Chidlowia Hoyle, Sym-
petalandra Stapf and the Entada clade (Koenen et al. 2020a; Ringelberg et al.
2022). The clade includes two distinctive subclades, one comprising Adenan-
thera, Tetrapleura, and Amblygonocarpus, and the other including Xylia, Pseudo-
prosopis, and Calpocalyx (Koenen et al. 20204; Fig. 103), both of which are well
characterised morphologically.

The transitional nature of the Adenanthera clade is evidenced by the pres-
ence of characters that are very unusual among other members of the Mimose-
ae such as imbricate sepals and alternate leaflets. Flowers of Pentaclethra are
distinct from other genera in the group having imbricate sepals, five staminodia
alternating with fertile stamens within each flower, and a unique hooded anther
gland unlike any other in Mimoseae. What Pentaclethra shares with most other
members of the Adenanthera clade are woody, explosively dehiscent pods, an-
other character uncommon outside this clade, and which may be the ancestral
fruit state of the Adenanthera clade.

Figure 104. Habit and growth form in the Adenanthera clade A Xylia xylocarpa var. kerrii (Craib & Hutch.) I.C. Nielsen scaly
bark B Xylia torreana Brenan canopy C Pentaclethra macroloba (Willd.) Kuntze trunk showing buttresses D Tetrapleura
tetraptera (Schumach. & Thonn.) Taub. canopy (Harris 9659) E Amblygonocarpus andongensis (Welw. ex Oliv.) Exell &
Torre pale grey, scaly bark (Catarino 2067) F Pseudoprosopis gilletii (De Wild.) Villiers liana with leaves and lignified
tendrils (Texier 1558) G Adenanthera pavonina L. thin scaly bark H habit | Amblygonocarpus andongensis (Welw. ex Oliv.)
Exell & Torre growing in savanna (Coates Palgrave M806). Photo credits A Dechaphaetkrathok B F du Randt C D DeMelo
D DJ Harris E L Catarino F N Texier G, H Shelbyfarmer I M Coates Palgrave.
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The relationship between Tetrapleura and Amblygonocarpus is morphologi-
cally strong. The fruits are quite similar, being indehiscent and four-angled in
cross-section, with the angles elaborated into wings in Tetrapleura (Fig. 106B,
E). Both share petiolate, alternate leaflets and often pinnae with Adenanthera,
and the three genera are difficult to distinguish without flowers or fruits. Am-
blygonocarpus is the sole genus in the Adenanthera clade to consistently lack
anther glands. Fruits and seeds of Adenanthera are quite distinct from the
woody valves found in other members of the clade; the valves are coriaceous
to chartaceous and coil after dehiscence to expose the persistent bright red or
red and black seeds (Fig. 106A). It is likely that these taxa also share a unique
anther gland anatomy, along with Xylia and Calpocalyx, although more thorough
sampling is needed to confirm this (Luckow and Grimes 1997). Species of this
clade are distributed in Africa, Madagascar, and Asia.

The Pseudoprosopis, Xylia and Calpocalyx clade shares the character of leaf-
lets and pinnae opposite one another. Pseudoprosopis stands out as the only
genus in the Adenanthera clade to have a liana habit, and some species have
unique lignified tendrils for climbing (Fig. 104F) Xylia and Calpocalyx are the
only genera in the clade to bear foliar nectaries and both genera consistently
have only a single pair of pinnae. Calpocalyx has centrifugal floral maturation
along the spike in some species, not seen elsewhere in this group (Fig. 105E).
Xylia has been distinguished from Calpocalyx as having capitate or umbellate
inflorescences as opposed to spicate ones (Fig. 105D). The two genera are
not monophyletic in the recent phylogeny of Ringelberg et al. (2022) and we
will undertake a realignment of the genera pending additional nomenclatural
and morphological study. The generic name Esclerona Rafinesque predates the
name Xylia which has long been used as a generic name. Given the wide distri-
bution of the genus in Africa, Madagascar, and Asia, Xylia should be conserved
against Esclerona to maintain nomenclatural stability. The name Xylia predates
the name Calpocalyx, and so generic recircumscription also awaits nomencla-
tural conservation. We have called this clade the Adenanthera clade rather than
the Xylia clade in contrast to Koenen et al. (2020a) also due to the unresolved
nomenclatural issues.

Most Adenanthera clade species inhabit humid forests, all in Africa and Asia,
except for one New World species of Pentaclethra. Some species tolerate lit-
toral and gallery evergreen forests, but Xylia xylocarpa (Roxb.) W. Theob. is the
only species to grow in drier semi-deciduous forests and Amblygonocarpus
andongensis (Welw. ex Oliv.) Exell & Torre is the only one that has moved into
the savannas of Africa (Fig. 104l). Many morphological characters are likely
adaptations to humid forests, such as tall habit with buttresses and woody
explosively dehiscent pods and recalcitrant seeds. Most species are described
as having very fragrant flowers.

Figure 105. Flowers and inflorescences in the Adenanthera clade A Adenanthera pavonina L. inflorescence B, C Tetrapleura
tetraptera (Schumach. & Thonn.) Taub. (Harris 9663) B reflexed petals and white filaments on the flowers C racemose
inflorescence D Xylia hoffmannii (Vatke) Drake umbellate inflorescence (Ratovoson 838) E Calpocalyx klainei Pierre ex
Harms inflorescence (Texia 976) F Pseudoprosopis bampsiana Lisowski flower detail showing pseudopedicels (Bidault
2515) G, H Pentaclethra macroloba (Willd.) Kuntze G inflorescences congested at the ends of branches H close-up of the
inflorescence showing the long filamentous staminodes. Photo credits A CheongWeei Gan B, C DJ Harris D F Ratovoson
E N Texia F E Bidault G, H D Cardoso.
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Pentaclethra Benth., J. Bot. (Hooker) 2: 127. 1840.
Figs 104-107

Type. Pentaclethra filamentosa Benth. [= Pentaclethra macroloba (Willd.) Kun-
tze (= Acacia macroloba Willd.)]

Description. Large, unarmed, often buttressed trees 10—-35 m tall, (Fig. 104C)
to 1.3 m in diameter, adventitious roots sometimes present; bark mottled
grey/brown, smooth; young stems with dark brown stripes when dried, pu-
bescent with rusty or golden appressed hairs, brachyblasts absent. Stipules
small, linear, caducous. Leaves large, bipinnate, foliar nectaries absent; pin-
nae 5-20 pairs per leaf, opposite, petiole and pinnae adaxially pubescent with
erect golden or rusty hairs; leaflets 10-60 pairs per pinna, opposite, sessile,
oblong to linear-falcate, glabrous. Inflorescence a terminal panicle of spikes
(rarely solitary) (Fig. 105G), axis bearing hundreds of tiny sessile flowers, the
spike 5-20 (30) cm long, to 3.5 cm broad at anthesis. Flowers 5-merous; se-
pals connate, calyx campanulate, lobed, glabrous, green to yellow, calyx lobes
imbricate in bud; petals connate, valvate in bud, glabrous, fleshy, the margins
of the lobes inrolled and the apex of each petal keeled, white, green, or pink
to red in colour; androecium fused to the petals forming a stemonozone,
filaments sometimes connate above the petals as well, each flower with 5
fertile stamens alternating with 5 sterile staminodia, the latter opposite the
petals, filamentous, white to cream, exserted beyond the corolla, fertile sta-
mens with the filaments white, anthers dorsifixed, oval, opening by pouches,
each bearing a large anther gland at the apex; pollen of tricolporate monads;
ovary sessile, rusty-pubescent, linear to ovate, style equal to or shorter than
the fertile stamens, stigma punctate. Fruit a woody, explosively dehiscent le-
gume, valves curling after dehiscence, 15-50 (65) cm long, oblong, clavate,
5-8-seeded; exocarp dark brown, glabrous, striate with longitudinal veins; en-
docarp smooth, light brown, fibrous, not partitioned between the seeds. Seeds
large, recalcitrant, inserted obliquely, orbicular to ovate, 4-7 x 2.5-3.5 cm,
testa papery, pleurogram absent (Fig. 106F).

Chromosome number. 2n = 26 (Fedorov 1969; Goldblatt and Johnson 1990).

Included species and geographic distribution. Three species, one in Latin
America, widespread from Central America (Guatemala, Costa Rica, and Pan-
ama) into South America (Venezuela, Colombia, and Brazil), and the islands of
Trinidad and Tobago; two species in West Africa, from Senegal to Angola and
the Congo, also the islands of Principe and San José (Fig. 107).

Ecology. Lowland humid and sub-humid forests, often on riverine or water-
logged soils, sometimes the dominant tree species particularly in the Ameri-
cas. Seeds are demonstrated to be hydrochorous in Pentaclethra macroloba
(Williamson and Costa 2000).

Figure 106. Fruits and seeds in the Adenanthera clade A Adenanthera pavonina L. dehisced fruits with exposed persistent
red seeds B Amblygonocarpus andongensis (Welw. ex Oliv.) Exell & Torre Indehiscent four-angled fruits (Catarino 2067)
C Pseudoprosopis fischeri Harms young fruit (Bingham 8055) D Xylia xylocarpa var. kerrii (Craib & Hutch.) I.C.Nielsen
young dolabriform pod E Tetrapleura tetraptera (Schumach. & Thonn.) Taub. immature winged, indehiscent pod (Harris
9659) F Pentaclethra macrophylla Benth. pod and recalcitrant seeds G, H Calpocalyx ngouniensis Pellegr. woody valves
from dehisced pod (Texier 695). Photo credits A Shelbyfarmer B L Catarino C MG Bingham D B Peroth E DJ Harris 9659
F CJ Porto, Fundacion Tierra Ibérica G H N Texier.
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Figure 107. Distribution of Pentaclethra based on quality-controlled digitised herbarium records. See Suppl. material 1
for the source of occurrence data.

Etymology. Claimed to be from the Greek, pente (= five) and kleithro (= bolt),
alluding to five imbricate sepals and five petals joined at their bases (Barroso
etal. 1991).

Human uses. Pentaclethra macrophylla has many traditional uses, and is of-
ten planted around homes to shade gardens, improve soil fertility, and provide
food, medicine, and timber. Known as the African oil bean tree, Owala oil tree,
or Atta bean, the seeds are either roasted for up to 12 hours or fermented for
several days to make an edible paste called ugba, high in protein and oil (Achine-
whu 1982). Qil from the seeds also has antimicrobial properties and is a prom-
ising natural ointment for wounds (Ugbogu and Akukwe 2009). Leaves and bark
are used medicinally as an anti-diarrheal, the scientific basis of which has been
demonstrated (Akah et al. 1999). Although nitrogen fixation was not confirmed
scientifically until 1993 (Ladipo et al. 1993), the trees have long been grown in Ni-
geria as a green manure crop. Pentaclethra macroloba has many of the same tra-
ditional uses as the African species, as a source of wood, medicinals, and oil. The
oil from this tree is known as “Pracaxi oil” or “Pracachy oil” and is high in behenic
acid, a compound important to the cosmetic industry for its moisturizing proper-
ties. It is being commercially marketed as a natural botanical for skin problems.

Notes. Pentaclethra is often considered a transitional genus between the
core mimosoids and the rest of the Caesalpinioideae. It shares a number of
characters with the genus Dimorphandra Schott such as woody, clavate pods,
flowers bearing staminodia alternating with fertile stamens, and imbricate
sepals; however recent studies have shown the floral characters to be inde-
pendently derived (Barros et al. 2017).

The genus has been considered a classic example of a Gondwanan distri-
bution, being disjunct between western Africa and Central and South America.
The very short-lived (recalcitrant) seeds with a thin, papery testa coupled with
a heavy, elastically dehiscent fruit seems to preclude a dispersal event across
the Atlantic, although the much younger age now estimated for the legume
family argues against a vicariant distribution. It is intriguing that P macrophylla
occurs on islands off the west coast of Africa and P macroloba in Trinidad and
Tobago. Seeds of P macroloba are hydrochorous in freshwater (Williamson
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and Costa 2000; Rocha-Dantas et al. 2021) and two of the species are quite
common on coastal plateaus. It would be interesting to test if the seeds re-
main viable in salt water, thus providing a means of amphi-Atlantic dispersal.

Taxonomic references. Flores (2002); Schery (1950), illustration; Villiers
(1989), illustration.

Tetrapleura Benth., J. Bot. (Hooker) 4: 345. 1841.
Figs 104-106, 108

Type. Tetrapleura thonningii Benth., nom. illeg. [= Tetrapleura tetraptera (Schum-
ach. & Thonn.) Taub. (= Adenanthera tetraptera Schumach. & Thonn.)]
Description. Unarmed trees or shrubs 8—25 m tall (Fig. 104D), to 60-90 cm
in diameter, usually lacking buttresses but occasionally with short, sharp but-
tresses; bark smooth, dark brown, very thin, slightly spongy; brachyblasts ab-
sent. Stipules not observed. Leaves bipinnate, 10-40 cm long, foliar glands
absent; pinnae 2-10 (15) pairs per leaf, opposite to subopposite; leaflets alter-
nate, 6—26 per pinna, petiolulate. Inflorescences of solitary or paired spiciform
axillary racemes, 5-10 cm long (Fig. 105C), usually borne on older wood and
immersed in the foliage, but the leaves sometimes suppressed and the racemes
forming a pseudopanicle. Flowers hermaphrodite, pedicellate, the pedicel ab-
scising with the flowers, small persistent triangular bracts at the base of each
flower; calyx conical, shallow, 5-toothed, valvate in bud; petals 5, free, linear-lan-
ceolate, cream to pale pink aging orange-red, valvate in bud (Fig. 105B,C); sta-
mens 10, free, slightly exserted above the petals, filaments white, anthers with a
caducous apical gland; pollen in 16-grained calymmate polyads; ovary oblong,
sessile, glabrous, stigma porate. Fruits straight, oblong, woody, indehiscent,
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Figure 108. Distribution of Tetrapleura based on quality-controlled digitised herbarium
records. See Suppl. material 1 for the source of occurrence data.
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10-20 cm long, four-winged with flattened sutural ribs and longitudinal wings
running down the centre of the valve (Fig. 106E), each wing to 1 cm broad, two
of the wings filled with pulp, cruciform in cross-section, dark brown, pods inter-
nally septate between the seeds with spongy, fibrous endocarp. Seeds inserted
transversely, brown, smooth, unwinged, testa hard, pleurogram present.

Chromosome number. 2n = 26 (Fedorov 1969).

Included species and geographic distribution. Two species in tropical Afri-
ca, in the Guineo-Congolese forest from Senegal to Sudan, Uganda, and Kenya,
south to Angola and Tanzania (Fig. 108).

Ecology. Common in secondary forest but growing best in undisturbed rain-
forest; high forest zones, riverine forests, southern savanna woodland, and as
forest outliers in the African plains.

Etymology. From the Greek, tetra (= four) and pleura (= ribs), referring to the
four ribs on the fruits.

Human uses. A valued forest species for its fragrant fruits and seeds which
are used to season food. The fruits, seeds, leaves, and bark are all used in folk
medicine to treat a wide variety of ailments. The chemistry of the fruits has
been studied and found to be a potential treatment for diabetes and to reduce
inflammation (Orwa et al. 2009; Kuate et al. 2015).

Notes. Tetrapleura differs from Amblygonocarpus in minor characters as de-
scribed below under Amblygonocarpus. Although they might be treated as a sin-
gle genus, the two genera tend to be ecologically distinct. Tetrapleura is a rainfor-
est tree that only occasionally moves into the savanna as a forest outlier whereas
Amblygonocarpus is a true inhabitant of savannas and deciduous forests.

Taxonomic references. Brenan (1959) with illustration; Kemigisha et al. (2018).

Amblygonocarpus Harms, Nat. Pflanzenfam. Nachtr. lI-1V 1: 191. 1897.
Figs 104, 106, 109

Type. Amblygonocarpus schweinfurthiiHarms [= Amblygonocarpus andongensis
(Welw. ex Oliv.) Exell & Torre (= Tetrapleura andongensis Welw. ex Oliv.)]
Description. Unarmed trees 8—20 m tall, 25-75 cm diameter, with a broad, um-
brella-shaped crown (Fig. 104l), buttresses absent, bark grey, scaly (Fig. 104E);
plant glabrous throughout; brachyblasts absent. Stipules minute, linear, caducous.
Leaves bipinnate, 20—30 cm long, foliar nectaries absent; pinnae opposite or al-
ternate, 2—-6 pairs per leaf; leaflets alternate, 8—16 per pinna, petiolulate, elliptic
to obovate-elliptic. Inflorescences axillary, solitary or paired racemes, borne on
old wood and subtending the current flush of leaves and thus immersed in the
foliage, 5—13 cm long, flowers ca. 50-75 per raceme. Flowers seemingly all bisex-
ual, pseudopedicellate, these abscising with the flowers, ebracteolate; calyx broad,
shallow, 5 (6) lobed, valvate in bud; petals lanceolate, 5 (6), free, cream to white,
aging yellow, valvate in bud; stamens 10 (12), free, filaments white, anthers dor-
sifixed, oblong-ovate, eglandular; pollen in calymmate 16 or 32-grained polyads;
ovary oblong, sessile, glabrous. Fruits pendent, stipitate, straight, oblong, woody,
indehiscent, 10—-15 cm long, bluntly tetragonal or subterete in cross section (Fig.
106B), each side of the fruit ca. 2 cm wide, dark brown, glossy, internally septate
between the seeds with spongy, fibrous endocarp, ca. 6—8-seeded. Seeds inserted
transversely in the pod, brown, smooth, unwinged, testa hard, pleurogram present.
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Figure 109. Distribution of Amblygonocarpus based on quality-controlled digitised her-
barium records. See Suppl. material 1 for the source of occurrence data.

Chromosome number. 2n = 28 (Goldblatt and Davidse 1977).

Included species and geographic distribution. One species (A. andongensis),
widespread in savannas from northern Ghana east to Sudan, in the south from
Angola through Zambia and Botswana to Tanzania and Mozambique (Fig. 109).

Ecology. Savannas and deciduous woodlands, frequently on sandy soils, of-
ten associated with Senegalia Raf., Burkea Benth. and Albizia Durazz.

Etymology. From the Greek, ambly- (= blunt), gonia- (= angle), -carpus (= fruit),
in reference to the angled fruits.

Human uses. The seeds of Amblygonocarpus are harvested in the wild and
eaten roasted. The roots, bark, and leaves are used in folk medicine to treat
a wide variety of ailments. The wood is extremely hard and is used to make
furniture, small implements, and heavy-duty flooring; also used as a fuel and to
make charcoal (Fern 2023).

Notes. Amblygonocarpus is closely related to Tetrapleura and Adenanthera in
the re