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Abstract Using the Apocynaceae as an example, the present paper demonstrates how the new tool Rhakhis highlights taxonomic
problems in a large vascular plant family and, at the same time, invites specialists in the family to solve these problems with the
aim of producing an up-to-date taxonomy. This taxonomy can then be used to estimate species and genus numbers, thus approaching
the goal of completing our picture of the diversity surrounding us and providing a solid basis for science and conservation. The most
recent estimates for genus and species number in the Apocynaceae are provided.
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■ INTRODUCTION

In a globalized world suffering from rapidly accelerating
climate change and biodiversity loss, thorough knowledge of
plants, their diversity, ecology, morphological and chemical
properties is more important than ever. All this information
is tied to the name of a species. For this reason, it is essential
that plant names are applied correctly and consistently, and
that nomenclatural changes necessary as results of new (phy-
logenetic) studies, are incorporated in the existing framework
quickly and consistently. A comparison between the most
popular summary taxonomic checklists has shown that the in-
formation displayed is only to 60% identical between these
checklists; a test on an expert-curated checklist in Meliaceae
(a family of just about 600 species) resulted in a similarly
low percentage of coincidence (Schellenberger Costa &
al., 2023). In large angiosperm families, of course, these
problems are particularly pronounced, and in some, attempts
have started early to arrive at a consensus classification and
nomenclature by collaborative efforts, e.g., the Legume Phy-
logeny Working Group (LPWG, 2013) and the Compositae
Working Group (CWG, 2024). However, such active net-
works are rather the exception than the rule, and smaller
networks often become inactive when the driving
individual(s) retire or change interests. Even if their work is
then still available online, it can no longer be updated easily
(e.g., Gentian Research Network, Struwe, 2002–2019). World
Flora Online (WFO, 2024), founded in 2012, the international
initiative to provide a global overview of the diversity of plant
species, is a platform to integrate these efforts and provide an
up-to-date classification of plants, with the aim to include all
effectively published plant names, and make them retrievable

with a unique WFO identifier, regardless of its taxonomic and
nomenclatural status. From this taxonomic backbone, a
single classification of taxon names and their synonyms can
be built, to which descriptions, images, geographic distribu-
tion and other information can be added. The information is
provided by Taxonomic Expert Networks (TENs; Borsch
& al., 2020). A current list of TENs – and also a list of families
still missing a TEN – is provided online (https://about.
worldfloraonline.org/tens).

Only two years ago, the Rhakhis tool, a data management
system, was released (Hyam & al., 2022), with the aim to
maintain taxonomy for the WFO. With this system, it is now
possible for members of a TEN to directly edit taxonomic in-
formation online, such as correcting literature citations and
synonymies, something that is difficult in other databases,
where it usually at least needs an email to the database pro-
vider, who integrates this information – or not. With such a
tool at the fingertips, there is now the chance to produce an up-
dated taxonomic backbone for Apocynaceae Juss., a family
that in the last 30 years has seen large advances in the under-
standing of species composition and phylogenetic relation-
ships (e.g., Bitencourt & al., 2021).

■APOCYNACEAE IN NUMBERS

Apocynaceae, the dogbane family, is one of the 10 to 12
largest angiosperm families, comprising at the last count
(Endress & al., 2018) 378 genera and approximately 5290
species. The division of the family into grades and subfam-
ilies, as well as the division of these entities into tribes as out-
lined in Endress & al. (2018), has stood the test of almost all
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recent studies (Fig. 1, Table 1). Nevertheless, since Endress
& al. (2018), roughly 460 species have been newly described,
about 390 in Asclepiadoideae alone (International Plant
Names Index; IPNI, 2024). Taxonomic concepts inside some
higher divisions are not yet so stable. In Apocynoids, phyloge-
netic study has led to some generic rearrangement between the
subtribes of Apocyneae (Livshultz & al., 2018); it is likely that
other Apocynoid (and possibly also Rauvolfioid) tribes will
see similar rearrangements after phylogenetic study, as

indicated by the non-monophyletic retrieval of several
Rauvolfioid and Apocynoid tribes (Fig. 1). In Periplocoideae,
the circumscription of some genera is still not clear (compare,
e.g., Sidney, 2012, and Rodda, 2020), and also the position of
Periplocoideae inside the Apocynoid grade, first suggested by
Livshultz & al. (2007) and supported by Wang & al. (2023),
but not by Fishbein & al. (2018), has not yet been finally
clarified. In Secamonoideae, the status of Genianthus
Hook.f. and Toxocarpus Wight & Arn. as synonyms of
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Fig. 1. Summary tree of Apocyna-
ceae, adapted from Cole (2019),
changed to include results of Wang
& al. (2023). *monophyletic group;
# non-monophyletic group. First
symbol according to Fishbein & al.
(2018), second symbol according to
Wang & al. (2023). Numbers indi-
cate genera/species, corresponding
to Table 1. APSA denotes the crown
clade of Apocynaceae, comprising
Apocynoids, Periplocoideae, Seca-
monoideae, and Asclepiadoideae.
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Table 1. Genera and species numbers in the Apocynaceae (as of 31 December 2023).

Higher division Tribe Subtribe
Number of
genera

Number of
monotypic
genera Number of species

Rauvolfioids Aspidospermateae 6 1 75 (69)

Alstonieae 2 45

Vinceae Kopsiinae 1 24 (23)

Ochrosiinae 1 40

Tonduziinae 2 7

Vincinae 1 7

Catharanthinae 3 19

Rauvolfiinae 1 60

Willughbeieae Leuconotidinae 3 1 7

Willughbeiinae 1 16

Landolphiinae 10 3 92 (85)

Lacmelleinae 4 37

Tabernaemontaneae Ambelaniinae 7 1 20

Tabernaemontaninae 8 3 158 (148)

Amsonieae 1 16

Melodineae 5 4 29

Hunterieae 4 1 22 (20)

Alyxieae Condylocarpinae 3 24

Alyxiinae 4 114

Plumerieae Allamandinae 1 15 (14)

Plumeriinae 3 1 17

Thevetiinae 6 1 24

Carisseae 2 14 (13)

Apocynoids Wrightieae 3 1 32 (31)

Nerieae Neriinae 2 1 6

Alafiinae 4 1 65

Malouetieae Galactophorinae 1 6

Pachypodiinae 2 26 (25)

Malouetiinae 10 4 64

Rhabdadenieae 1 3

Odontadenieae 9 4 37 (36)

Mesechiteae 6 1 246 (233)

Echiteae Laubertiinae 2 6

Peltastinae 3 20

Echitinae 5 25

Parsonsiinae 3 1 87

Prestoniinae 1 60 (58)

Apocyneae Papuechitinae 3 2 19

Amphineuriinae 2 (3) 2 (3) 2 (3)

Beaumontiinae 3 1 14

(Continues)
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Secamone R.Br., proposed by Klackenberg (2001, 2004) and
Rodda & al. (2024) is still lacking phylogenetic confirmation.
In Asclepiadoideae, major reorganization following phyloge-
netic study has taken place in Marsdenieae, increasing the
number of accepted genera from 26 to 35, both by resurrection
of synonyms and by description of new genera (Liede-
Schumann& al., 2022).While theHoyaR.Br. alliancewas ex-
plicitly not subject of Liede-Schumann & al. (2022), ongoing
studies might lead to further shifts in generic circumscription
(e.g., Rodda & al., 2020). A similar process is still ongoing
in Gonolobinae (Asclepiadoideae-Asclepiadeae), mainly by

Morillo (2012, 2013, 2015, 2023a,b), increasing the number
of genera to date by three. In both Marsdenieae and Gonolobi-
nae, the intensified study has as well led to a considerable in-
crease of species (more than 200 in Marsdenieae, 110 in
Gonolobinae). Generic boundaries are also still ill-defined in
other larger Asclepiadeae subtribes, e.g., Metastelmatinae
(see, e.g., Silva & al., 2012) and Old World Asclepiadinae
(Chuba & al., 2017), so that any modern phylogenetic
reassessment will probably lead to massive changes
in generic circumscriptions. This has happened lately in
Cynanchinae (Khanum & al., 2016) and Tylophorinae

Table 1. Continued.

Higher division Tribe Subtribe
Number of
genera

Number of
monotypic
genera Number of species

Apocyneae (continued) Apocyninae 2 11

Urceolinae 2 (1) 1 (0) 21 (20)

Chonemorphinae 4 1 29

Ichnocarpinae 4 (5) 0 (1) 18 (19)

Unplaced 1 (0) 1 1

Baisseae 4 1 32 (29)

Periplocoideae 34 (33) 8 178 (176)

Secamonoideae 8 1 171 (158)

Asclepiadoideae Fockeeae 2 9

Marsdenieae 35 (26) 14 (12) 944 (738)

Ceropegieae Heterostemminae 1 37 (30)

Anisotominae 5 32 (30)

Leptadeniinae 3 (4) 1 15 (17)

Stapeliinae 36 or 1 8 or 0 810 (722)

Eustegieae 2 2 2

Asclepiadeae Astephaninae 3 1 15

Asclepiadinae 26 4 342 (335)

Cynanchinae 2 259 (252)

Tylophorinae 2 172 (154)

Pentacyphinae 1 3

Diplolepinae 1 14

Orthosiinae 4 143 (102)

Metastelmatinae 12 2 297 (289)

Tassadiinae 1 35

Oxypetalinae 6 216 (207)

Gonolobinae 48 (45) 24 (21) 522 (412)

Topeinae 1 2

Unplaced 1 1 1

For ease of calculation, ranges of species numbers have been reduced to the median, and “ca.” has been omitted, as in almost all groups there is some
uncertainty as to the number of species that growswith the size of the group. Numbers in parentheses correspond to the numbers given by Endress &
al. (2018); genera and species published since then have been obtained via IPNI (consulted 20 January 2024). The arrangement of tribes and sub-
tribes follows Endress & al. (2018). Bold indicates taxa with substantial rearrangements since Endress & al. (2018) or diverging taxonomic con-
cepts, discussed in the text.
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(Liede-Schumann & al., 2012, 2016; Liede-Schumann
& Meve, 2018), leading to a massive reduction to only two
genera in either subtribe. In Stapeliinae, phylogenetic study
has likewise triggered a major decrease in genus number, from
36 genera to 1 genus, Ceropegia L., advocated by Bruyns
& al. (2017). However, morphological discordance in this
super-genus is such that other researchers prefer to separate
the stem-succulent stapeliads from Ceropegia, acknowledg-
ing that Ceropegiawithout the stapeliads is a paraphyletic ge-
nus (e.g., Meve & Liede-Schumann, 2007). Fortunately, this
controversy is the only major one in the family; smaller ones

concern, e.g., the split of Seutera Rchb. from Funastrum
E.Fourn. (Fishbein & Stevens, 2005, not followed by Endress
& al., 2018), the inclusion ofMorrenia Lindl. in Araujia Brot.
(Rapini & al., 2011, not followed by Endress & al., 2018), the
inclusion of Parquetina Baill. in Cryptolepis R.Br. (Joubert
& al., 2016, not followed by Endress & al., 2018), and the re-
cent inclusion of Orthanthera Wight in Leptadenia R.Br.
(Bruyns & al., 2023). The newest figures, obtained for the pre-
sent paper, indicate 392 genera and 5747 species in the Apo-
cynaceae. Throughout all groups, the number of mono- and
bitypic genera is high, reaching a total of 40%.

Table 2. Comparison of genus and species numbers in some frequently used taxonomic sources, and three examples of discordance (see text).

Accepted
genera

Accepted
taxa References (all accessed 22 Apr 2024) Gongreos Meveampelos

Metastelma
chiapense

CoL 347 6616 spp.;
583 infra-
specific taxa

Costello & al., 2022. Two million species
catalogued by 500 experts. Nature 601
(7892): 191. doi.org/10.1038/d41586-022-
00010-z; www.catalogueoflife.org/data/
taxon/6L2

Yes: 2 spp. Yes: 2 spp. M. arizonicum
subsp. chiapense
(A.Gray) Liede &
Meve

GBIF
Backbone

409 7194 spp. GBIF Secretariat: GBIF Backbone
Taxonomy. doi.org/10.15468/39omei,
accessed via www.gbif.org/species/6701

Yes: 2 spp. No M. arizonicum
subsp. chiapense
(A.Gray) Liede &
Meve

LCVP 307 5273 spp.;
379 infra-
specific taxa

Freiberg, M. & al. 2020. LCVP, The Leipzig
catalogue of vascular plants, a new
taxonomic reference list for all known
vascular plants. Sci. Data 7: 416. doi.org/10.
1038/s41597-020-00702-z

Yes: 2 spp. No M. arizonicum
subsp. chiapense
(A.Gray) Liede &
Meve

POWO 388 6650 spp.;
655 infra-
specific taxa

Plants of theWorld Online. Facilitated by the
Royal Botanic Gardens, Kew. www.
plantsoftheworldonline.org/, accessed
via powo.science.kew.org/results?q=
apocynaceae

Yes: 2 spp. Yes: 2 spp. Yes

Tropicos Yes: 2 spp. No Cynanchum
chiapense
(A.Gray) Standl.
& Steyerm.
M. arizonicum
subsp. chiapense
(A.Gray) Liede &
Meve

WCVP
via GBIF

380 7565 spp. Apocynaceae. In: Govaerts, R. 2023. The
World Checklist of Vascular Plants
(WCVP). Royal Botanic Gardens, Kew.
Checklist dataset. doi.org/10.15468/6h8ucr,
accessed via GBIF.org

Yes: 2 spp. No Yes

WP 347 6627 spp. Hassler, M. 1994–2024. World Plants:
Synonymic Checklist and Distribution of the
World Flora. Version 19.2. www.
worldplants.de

Yes: 4 spp. Yes: 2 spp. M. arizonicum
subsp. chiapense
(A.Gray) Liede &
Meve

WFO 384 6418 spp.;
556 infra-
specific taxa

wfoplantlist.org/taxon/wfo-7000000038-
2023-12

Yes: 4 spp. Yes: 2 spp. Yes

Gongreos Rodda, Liede &Meve in Taxon 71(4): 850. 2022;MeveampelosMorillo in Mem. Fund. La Salle Ci. Nat. 81(191): 57. 2023;Metastelma
chiapense A.Gray in Proc. Amer. Acad. Arts 21(2): 397. 1886, reinstated by Liede-Schumann & al. in Syst. Bot. 39: 606. 2014
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■APOCYNACEAE IN WFO AND RHAKHIS

Comparing seven generally used taxonomic databases
(Table 2) yields diverging results both in summary figures
and in integration of more recent taxonomic changes. IPNI
is not considered here because it gives no taxonomic opinion.
The number of accepted genera in the Apocynaceae ranges
from 307 to 409, with 5273 to 7565 accepted species. Each da-
tabase is specific about the data reported – some list infraspe-
cific taxa, synonyms, doubtful names or other additional
information. For Tropicos (2024) it is not possible to generate
a summary statistic for a family.

In terms of classification, none of these sources is up to
date, as three random examples from Apocynaceae demon-
strate. All sources report the new genus Gongreos Rodda
& al., published in Taxon (2022). But only World Plants
(WP, Hassler, 1994–2024) has caught the two additional spe-
cies published by Rodda in Thai Forest Bulletin (Botany) in
2024. Meveampelos Morillo, published in Memoria de la
Fundación La Salle de Ciencias Naturales (2023), is listed
only in three of the seven databases. While time will proba-
bly add these names to the remaining sources, the much older
reinstatement of Metastelma chiapense A.Gray by Liede-
Schumann & al. (2014) is reflected only by World Checklist
of Vascular Plants (WCVP) and Plants of the World Online
(POWO), while the other sources list it as subspecies of
M. arizonicum A.Gray, still following Liede & Meve
(2004). While some specialists take considerable trouble to
send changes and point out errors and novelties to the data-
base managers, this task is impossible to complete for a
whole family. The approach of WFO to assign specialist cu-
rators to families and genera, therefore, might be the most ef-
ficient way to streamline our knowledge on vascular plants
and to provide reliable data for other researchers, conserva-
tionists, politicians and the general public.

The new Rhakhis tool (Hyam & al., 2022; for de-
tails on terminology and concepts, see https://github.com/
rogerhyam/wfo-plant-list-docs/blob/main/docs/concepts.md),
designed to build and maintain a working checklist of the
world’s plants (WFO Plant List) by implementing a subset of
rules of the International Code of Nomenclature for algae,
fungi, and plants (ICN, Turland & al., 2018), is a milestone
in facilitating the task of keeping the taxonomy of a plant
family up to date. Updating a name is simple and almost
self-explanatory – of course, to look up the necessary
taxonomic information can still be cumbersome. After login
with the ORCID (Open Researcher and Contributor ID;
Shillum & al., 2021), the curator of a family can nominate
other editors for the whole family or a number of genera. So
far, it is not possible to assign subdivisions of a family, such
as subfamilies or tribes with one click; this works only by
selecting the appropriate genera. A selection of taxa by region
is also not possible. A curator can edit the taxon, any descen-
dent taxa and any synonyms of these taxa.

A taxon can either be searched directly by name (“match-
ing”), or found by scrolling the species under a genus

(“browsing”), or is retrieved from the list of “unplaced
names” under a genus or the family. Following POWO
(https://powo.science.kew.org/about, accessed 20 Jan 2024),
“unplaced names are names that cannot be accepted, nor
can they be put into synonymy. This may be because the
name is not validly published, or it is a later homonym and
therefore illegitimate or because the genus name is not ac-
cepted. A name can also be unplaced because it cannot be
put into synonymy which may be because no correct name
is available in an accepted genus, this may also be because
no type material is known to exist and therefore it cannot
be established to which species concept the name belongs
or the type material may be insufficient to establish a clear
identity or it may not have been studied by experts in the
group and therefore no published synonymy exists.” So far,
in many cases, an “unplaced name” has been listed in this cat-
egory without good reason and is easily attributed to a known
species, but obscure and poorly documented names are also
found here.

Figure 2 shows a typical Rhakhis editing page for an
accepted species. An editor can edit the nomenclatural sta-
tus, the author string, the publication, the nomenclatural
references, and the comments (left column). Then, in the
right column, the placement of the taxon, the hybrid status
and the basionym can be changed. However, to place a spe-
cies in synonymy requires that all the names listed as syn-
onyms of this name must first be placed in the synonymy
of the new accepted species. Likewise, to move a genus
to synonymy, all species under it have to be moved first.
Both can be cumbersome if there are many synonyms or
species.

Beyond clarifying taxonomic issues, it would be desirable
to add higher classification ranks (subfamilies, tribes and sub-
tribes), not only to ease attribution of such a unit to a particular
editor, but also to facilitate comparative studies comprising
larger entities by easily building the appropriate checklists.
Apart from these possible future expansions aimed at facilitat-
ing the use of the data, this platform offers the unique oppor-
tunity to create and maintain an up-to-date state of taxonomy
and to either attribute old “skeletons in the closet” to recent,
accepted species – or finally bury them for good. Once this
work is done, it will be easy to retrieve genus and species num-
bers for a family and rank angiosperm families by species
number to obtain a much improved picture of global plant
diversity.

■ THE APOCYNACEAE TEN

Having worked in Apocynaceae since 1989, I volunteered
to lead the TEN for Apocynaceae. In the meantime, several
other well-known specialists have signed up (alphabetically):
Héctor A. Keller (National University of the Northeast, Cor-
rientes, Argentina), focussing on Argentinian Asclepiadoi-
deae; Ulrich Meve (University of Bayreuth, Germany),
focussing on Ceropegieae and Fockeeae; J. FranciscoMorales

Version of Record 1135

TAXON 73 (5) • October 2024: 1130–1139 Liede-Schumann • Apocynaceae TEN

 19968175, 2024, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/tax.13220 by U

niversitaet B
ayreuth, W

iley O
nline L

ibrary on [28/10/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://github.com/rogerhyam/wfo-plant-list-docs/blob/main/docs/concepts.md
https://github.com/rogerhyam/wfo-plant-list-docs/blob/main/docs/concepts.md
https://powo.science.kew.org/about
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2Ftax.13220&mode=


Fig. 2. Screenshot of an editing page in Rhakhis.
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(National Herbarium of Trinidad and Tobago), focussing on
non-asclepiadoid Apocynaceae of the Americas; Alessandro
Rapini (Universidade Estadual de Feira de Santana, Brazil),
focussing on the Asclepiadoideae of Brazil; and Michele
Rodda (Singapore Botanic Gardens), with emphasis on
southeast Asian taxa and the Hoya-alliance. We still en-
courage taxonomically well-versed colleagues to join us –
especially for underrepresented regions such as Africa and
the Pacific, and underrepresented groups such as paleotropi-
cal Rauvolfioids, Periplocoideae and Secamonoideae. So
far, we are just a small working group with members who
have known each other for many years, so communication
is both open and informal. Should the group grow and irrec-
oncilable differences surface, a more standardized approach
might be necessary. The methods to solve the taxonomic
chaos vary between people – the scientific approach to
tackle a whole genus and check names and synonymy one
by one is certainly the royal road to a perfect nomenclature,
but also the most time-consuming one. For those who enjoy
nomenclatural problems, it is also possible to select one or a
few problematic taxa and clarify their status, reducing the
number of “unplaced names” and sometimes finding new,
unexpected insights in familiar groups. With all the issues
and uncertainties, we nevertheless hope to complete the task
within reasonable time – the addictive qualities of Rhakhis
should not be underestimated!

When we started working in November 2023, the external
view “classification snapshot” of June 2023 indicated 7307
accepted names at all ranks, 6369 accepted species, 1711 un-
placed species and 380 accepted genera (https://wfoplantlist.
org/plant-list/taxon/wfo-7000000038-2023-06, accessed 20
Dec 2023). The editing statistics “stats” in Rhakhis (https://
list.worldfloraonline.org/rhakhis/ui/#stats, accessed 20 Dec
2023) showed even larger gaps in our knowledge, with 7349
taxa, 3421 unplaced taxa, 506 unplaced species names with
occurrences in the Global Biodiversity Information Facility
(GBIF) and 18,390 occurrence records in GBIF tagged with
unplaced species names. Asclepiadaceae is correctly given
as a synonym of Apocynaceae in both views, but the editing
statistics still shows 6 genera and 179 species under Asclepia-
daceae. Of course, old “dustbin genera” such asHoya (148 un-
placed names), Cynanchum L. (80 unplaced names) and
Asclepias L. (68 unplaced names, all on 20 Dec 2023), which
are often taxonomically difficult, will require considerable ef-
forts to resolve. The first months of our activity improved the
above figures – but only slightly. So, presently we stand at
7359 accepted names at all ranks, 6418 accepted species, 556
infraspecific taxa, 1555 unplaced species and 384 accepted
genera (https://wfoplantlist.org/taxon/wfo-7000000038-2023-12,
accessed 24 Apr 2024).
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Bruyns, P.V., Hanáček, P. & Klak, C. 2023. A new concept of Lepta-
denia (Apocynaceae). Taxon 72: 126–150. https://doi.org/10.
1002/tax.12827

Chuba, D., Goyder, D.J., Chase, J.M.& Fishbein,M. 2017. Phyloge-
netics of the African Asclepias complex (Apocynaceae) based on
three plastid DNA regions. Syst. Bot. 42: 148–159. https://doi.
org/10.1600/036364417X694539

Cole, T.C.H. 2019. Apocynaceae phylogeny poster. The Plant Phylogeny
Posters (PPP) project. https://userpage.fu-berlin.de/hahilger/ [poster
available at https://www.researchgate.net/publication/332934701_
APOCYNACEAE_Phylogeny_Poster_ApocynPP_2023]

Costello, M.J., DeWalt, R.E., Orrell, T.M. & Banki, O. 2022. Two
million species catalogued by 500 experts. Nature 601(7892):
191. https://doi.org/10.1038/d41586-022-00010-z

CWG [CompositaeWorking Group] 2024. Global Compositae Data-
base. https://www.compositae.org (accessed 23Apr 2024). https://
doi.org/10.14284/411

Endress, M.E., Meve, U., Middleton, D.J. & Liede-Schumann, S.
2018. Apocynaceae. Pp. 207–411 in: Kadereit, J. & Bittrich, V.
(eds.), The families and genera of vascular plants, vol. 15.
Cham: Springer. https://doi.org/10.1007/978-3-319-93605-5_3

Fishbein, M. & Stevens,W.D. 2005. Resurrection of Seutera Reichen-
bach (Apocynaceae, Asclepiadoideae). Novon 15: 531–533.
https://www.jstor.org/stable/3393458

Fishbein, M., Livshultz, T., Straub, S.C.K., Simões, A.O.,
Boutte, J., McDonnell, A. & Foote, A. 2018. Evolution on the
backbone: Apocynaceae phylogenomics and new perspectives
on growth forms, flowers, and fruits. Amer. J. Bot. 105: 495–
513. https://doi.org/10.1002/ajb2.1067

Freiberg, M., Winter, M., Gentile, A., Zizka, A., Muellner-
Riehl, A.N., Weigelt, A. & Wirth, C. 2020. LCVP, The Leipzig
Catalogue of vascular plants, a new taxonomic reference list for
all known vascular plants. Sci. Data 7: 416. https://doi.org/10.
1038/s41597-020-00702-z

Version of Record 1137

TAXON 73 (5) • October 2024: 1130–1139 Liede-Schumann • Apocynaceae TEN

 19968175, 2024, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/tax.13220 by U

niversitaet B
ayreuth, W

iley O
nline L

ibrary on [28/10/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://wfoplantlist.org/plant-list/taxon/wfo-7000000038-2023-06
https://wfoplantlist.org/plant-list/taxon/wfo-7000000038-2023-06
https://list.worldfloraonline.org/rhakhis/ui/#stats
https://list.worldfloraonline.org/rhakhis/ui/#stats
https://wfoplantlist.org/taxon/wfo-7000000038-2023-12
https://doi.org/10.3389/fevo.2021.719741
https://doi.org/10.1002/tax.12373
https://doi.org/10.1016/j.sajb.2017.06.021
https://doi.org/10.1002/tax.12827
https://doi.org/10.1002/tax.12827
https://doi.org/10.1600/036364417X694539
https://doi.org/10.1600/036364417X694539
https://userpage.fu-berlin.de/hahilger/
https://www.researchgate.net/publication/332934701_APOCYNACEAE_Phylogeny_Poster_ApocynPP_2023
https://www.researchgate.net/publication/332934701_APOCYNACEAE_Phylogeny_Poster_ApocynPP_2023
https://doi.org/10.1038/d41586-022-00010-z
https://www.compositae.org
https://doi.org/10.14284/411
https://doi.org/10.14284/411
https://doi.org/10.1007/978-3-319-93605-5_3
https://www.jstor.org/stable/3393458
https://doi.org/10.1002/ajb2.1067
https://doi.org/10.1038/s41597-020-00702-z
https://doi.org/10.1038/s41597-020-00702-z
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2Ftax.13220&mode=


Govaerts, R., Nic Lughadha, E., Black, N., Turner, R. & Paton, A.
2021. The World Checklist of Vascular Plants, a continuously up-
dated resource for exploring global plant diversity. Sci. Data 8:
215. https://doi.org/10.1038/s41597-021-00997-6

Hassler, M. 1994–2024. World Plants: Synonymic Checklist and
Distribution of the World Flora. Version 19.2. https://www.
worldplants.de (accessed 20 Dec 2023 to 22 Apr 2024).

Hyam, R., Elliott, A. & Ulate, W. 2022. Rhakhis: A workflow for
managing the WFO taxonomic backbone. Biodivers. Inform. Sci.
Stand. 6: e91432. https://doi.org/10.3897/biss.6.91432

IPNI 2024. The International Plant Names Index. Published on the In-
ternet. The Royal Botanic Gardens, Kew, Harvard University Her-
baria & Libraries and Australian National Herbarium. http://www.
ipni.org/index.html (accessed 20 Dec 2023 to 22 Apr 2024).

Joubert, L., Klak, C., Venter, A.M., Venter, H.J.T. & Bruyns, P.V.
2016. A widespread radiation in the Periplocoideae (Apocyna-
ceae): The case of Cryptolepis. Taxon 65: 487–501. https://doi.
org/10.12705/653.4

Khanum, R., Surveswaran, S., Meve, U. & Liede-Schumann, S.
2016. Cynanchum (Apocynaceae: Asclepiadoideae): A pantropi-
cal Asclepiadoid genus revisited. Taxon 65: 467–486. https://doi.
org/10.12705/653.3

Klackenberg, J. 2001. Notes on Secamonoideae (Apocynaceae) in
Africa. Adansonia, ser. 3, 23: 317–335. https://sciencepress.
mnhn.fr/sites/default/files/articles/pdf/a2001n2a14.pdf

Klackenberg, J. 2004. A new species of Secamone (Apocynaceae, Se-
camonoideae) from Borneo. Blumea 49: 129–133. https://doi.org/
10.3767/000651904X486232

Liede, S. & Meve, U. 2004. Revision of Metastelma (Apocynaceae-
Asclepiadoideae) in southwestern North America and Central
America. Ann. Missouri Bot. Gard. 91: 31–86. https://www.jstor.
org/stable/3298570

Liede-Schumann, S. & Meve, U. 2018. Vincetoxicum (Apocynaceae-
Asclepiadoideae) expanded to include Tylophora and allies.
Phytotaxa 369: 129–184. https://doi.org/10.11646/phytotaxa.
369.3.1

Liede-Schumann, S., Kong, H.-H.,Meve, U. &Thiv,M. 2012.Vince-
toxicum and Tylophora (Apocynaceae: Asclepiadoideae: Ascle-
piadeae)—Two sides of the same medal: Independent shifts
from tropical to temperate habitats. Taxon 61: 803–825. https://
doi.org/10.1002/tax.614007

Liede-Schumann, S., Nikolaus, M., Soares e Silva, U.C., Rapini, A.,
Mangelsdorff, R.D. & Meve, U. 2014. Phylogenetics and bioge-
ography of the genus Metastelma (Apocynaceae-Asclepiadoi-
deae-Asclepiadeae: Metastelmatinae). Syst. Bot. 39: 594–612.
https://doi.org/10.1600/036364414X680708

Liede-Schumann, S., Khanum, R., Mumtaz, A.S., Gherghel, I.
& Pahlevani, A. 2016. Going west –A subtropical lineage (Vince-
toxicum, Apocynaceae: Asclepiadoideae) expanding into Europe.
Molec. Phylogen. Evol. 94: 436–446. https://doi.org/10.1016/j.
ympev.2015.09.021

Liede-Schumann, S., Reuss, S.J., Meve, U., Gâteblé, G.,
Livshultz, T., Forster, P.I., Wanntorp, L. & Rodda, M. 2022.
Phylogeny ofMarsdenieae (Apocynaceae, Asclepiadoideae) based
on chloroplast and nuclear loci, with a conspectus of the genera.
Taxon 71: 833–875. https://doi.org/10.1002/tax.12713

Livshultz, T., Middleton, D.J., Endress, M.E. & Williams, C. 2007.
Phylogeny of Apocynoideae and the APSA clade (Apocynaceae
s.l.). Ann. Missouri Bot. Gard. 94: 324–359. https://doi.org/
10.3417/0026-6493(2007)94[324:POAATA]2.0.CO;2

Livshultz, T., Middleton, D.J., Van der Ham, R.W.J.M. &Khew, G.
2018. Generic delimitation in Apocyneae (Apocynaceae). Taxon
67: 341–358. https://doi.org/10.12705/672.5

LPWG [Legume PhylogenyWorking Group] 2013. Legume phylog-
eny and classification in the 21st century: Progress, prospects and
lessons for other species-rich clades. Taxon 62: 217–248. https://
doi.org/10.12705/622.8

Meve, U. & Liede-Schumann, S. 2007. Ceropegia (Apocynaceae, Ce-
ropegieae, Stapeliinae): Paraphyletic, but still taxonomically
sound. Ann. Missouri Bot. Gard. 94: 392–406. https://doi.org/
10.3417/0026-6493(2007)94[392:CACSPB]2.0.CO;2

Morillo, G. 2012. Aportes al conocimiento de las Gonolobinae
(Apocynaceae-Asclepiadoideae). Pittieria 36: 13–57. http://ere
vistas.saber.ula.ve/index.php/pittieria/article/view/6548/

Morillo, G. 2013. Aportes al conocimiento de las Gonolobinae II
(Apocynaceae, Asclepiadoideae). Pittieria 37: 101–140. http://
erevistas.saber.ula.ve/index.php/pittieria/article/view/6543/

Morillo, G. 2015. Aportes al conocimiento de las Gonolobinae III
(Apocynaceae, Asclepiadoideae). Pittieria 39: 191–258. http://
erevistas.saber.ula.ve/index.php/pittieria/article/view/6482/

Morillo, G. 2023a. Aportes al conocimiento de las Gonolobinae
(Apocynaceae, Asclepiadoideae). Parte IV. Mem. Fund. La Salle
Ci. Nat. 81(190): 45–90. http://saber.ucv.ve/ojs/index.php/rev_
mem/article/view/26223

Morillo, G. 2023b. Aportes al conocimiento de las Gonolobinae
(Apocynaceae, Asclepiadoideae). Parte V. Mem. Fund. La Salle
Ci. Nat. 81(191): 37–90. http://saber.ucv.ve/ojs/index.php/rev_
mem/article/view/27374

POWO 2024. Plants of the World Online. Facilitated by the Royal Bo-
tanic Gardens, Kew. Published on the Internet. http://www.
plantsoftheworldonline.org/ (accessed 20Dec 2023 to 22Apr 2024).

Rapini, A., Fontella Pereira, J. & Goyder, D.J. 2011. Towards a sta-
ble generic circumscription in Oxypetalinae (Apocynaceae). Phy-
totaxa 26: 9–16. https://doi.org/10.11646/phytotaxa.26.1.2

Rodda, M. 2020. Two new genera of Apocynaceae for Laos. Thai For-
est Bull., Bot. 48: 18–20. https://doi.org/10.20531/tfb.2020.48.
1.03

Rodda, M., Simonsson, N., Ercole, E., Khew, G., Niissalo, M.,
Rahayu, S. & Livshultz, T. 2020. Phylogenetic studies in the
Hoya group (Apocynaceae, Marsdenieae): The position of Ana-
tropanthus and Oreosparte. Willdenowia 50: 119–138. https://
doi.org/10.3372/wi.50.50112

Rodda, M., Armstrong, K. &Klackenberg, J. 2024. Apocynaceae of
continental South-East Asia: New species, new records and new
combinations. Thai Forest Bull., Bot. 52: 5–20. https://doi.org/
10.20531/tfb.2024.52.1.02

Schellenberger Costa, D., Boehnisch, G., Freiberg, M., Go-
vaerts, R., Grenié, M., Hassler, M., Kattge, J., Muellner-
Riehl, A.N., Rojas Andrés, B.M., Winter, M., Watson, M.F.,
Zizka, A. & Wirth, C. 2023. The big four of plant taxon-
omy – A comparison of global checklists of vascular plant
names. New Phytol. 240: 1687–1702. https://doi.org/10.1111/
nph.18961

Shillum, C., Petro, J.A., Demeranville, T., Wijnbergen, I.
Hershberger, S. & Simpson, W. 2021. From Vision to Value:
ORCID’s 2022–2025 Strategic Plan. ORCID. Online resource.
https://doi.org/10.23640/07243.16687207.v1

Sidney, N.C. 2012. A taxonomic revision of Finlaysonia and Strepto-
caulon (Periplocoideae; Apocynaceae). M.Sc. thesis. University
of the Free State, Bloemfontein, South Africa. http://hdl.handle.
net/11660/1567

Silva, U.C.S., Rapini, A., Liede-Schumann, S., Ribeiro, P.L. & Van
den Berg, C. 2012. Taxonomic considerations on Metastelmati-
nae (Apocynaceae) based on plastid and nuclear DNA. Syst. Bot.
37: 795–806. https://doi.org/10.1600/036364412X648733

Struwe, L. 2002–2019. Gentian Research Network. http://gentian.
rutgers.edu (accessed Apr 2024).

TheCaryophyllales Network 2015–. A global synthesis of species diver-
sity in the angiosperm order Caryophyllales. https://caryophyllales.
org/ (accessed Apr 2024).

Tropicos 2024. Tropicos.org. Missouri Botanical Garden. https://www.
tropicos.org (accessed 20 Dec 2023 to 22 Apr 2024).

Turland, N.J., Wiersema, J.H., Barrie, F.R., Greuter, W., Hawks-
worth, D.L., Herendeen, P.S., Knapp, S., Kusber, W.-H., Li,

1138 Version of Record

Liede-Schumann • Apocynaceae TEN TAXON 73 (5) • October 2024: 1130–1139

 19968175, 2024, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/tax.13220 by U

niversitaet B
ayreuth, W

iley O
nline L

ibrary on [28/10/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1038/s41597-021-00997-6
https://www.worldplants.de
https://www.worldplants.de
https://doi.org/10.3897/biss.6.91432
http://www.ipni.org/index.html
http://www.ipni.org/index.html
https://doi.org/10.12705/653.4
https://doi.org/10.12705/653.4
https://doi.org/10.12705/653.3
https://doi.org/10.12705/653.3
https://sciencepress.mnhn.fr/sites/default/files/articles/pdf/a2001n2a14.pdf
https://sciencepress.mnhn.fr/sites/default/files/articles/pdf/a2001n2a14.pdf
https://doi.org/10.3767/000651904X486232
https://doi.org/10.3767/000651904X486232
https://www.jstor.org/stable/3298570
https://www.jstor.org/stable/3298570
https://doi.org/10.11646/phytotaxa.369.3.1
https://doi.org/10.11646/phytotaxa.369.3.1
https://doi.org/10.1002/tax.614007
https://doi.org/10.1002/tax.614007
https://doi.org/10.1600/036364414X680708
https://doi.org/10.1016/j.ympev.2015.09.021
https://doi.org/10.1016/j.ympev.2015.09.021
https://doi.org/10.1002/tax.12713
https://doi.org/10.3417/0026-6493(2007)94%5b324:POAATA%5d2.0.CO;2
https://doi.org/10.3417/0026-6493(2007)94%5b324:POAATA%5d2.0.CO;2
https://doi.org/10.12705/672.5
https://doi.org/10.12705/622.8
https://doi.org/10.12705/622.8
https://doi.org/10.3417/0026-6493(2007)94%5B392:CACSPB%5D2.0.CO;2
https://doi.org/10.3417/0026-6493(2007)94%5B392:CACSPB%5D2.0.CO;2
http://erevistas.saber.ula.ve/index.php/pittieria/article/view/6548/
http://erevistas.saber.ula.ve/index.php/pittieria/article/view/6548/
http://erevistas.saber.ula.ve/index.php/pittieria/article/view/6543/
http://erevistas.saber.ula.ve/index.php/pittieria/article/view/6543/
http://erevistas.saber.ula.ve/index.php/pittieria/article/view/6482/
http://erevistas.saber.ula.ve/index.php/pittieria/article/view/6482/
http://saber.ucv.ve/ojs/index.php/rev_mem/article/view/26223
http://saber.ucv.ve/ojs/index.php/rev_mem/article/view/26223
http://saber.ucv.ve/ojs/index.php/rev_mem/article/view/27374
http://saber.ucv.ve/ojs/index.php/rev_mem/article/view/27374
http://www.plantsoftheworldonline.org/
http://www.plantsoftheworldonline.org/
https://doi.org/10.11646/phytotaxa.26.1.2
https://doi.org/10.20531/tfb.2020.48.1.03
https://doi.org/10.20531/tfb.2020.48.1.03
https://doi.org/10.3372/wi.50.50112
https://doi.org/10.3372/wi.50.50112
https://doi.org/10.20531/tfb.2024.52.1.02
https://doi.org/10.20531/tfb.2024.52.1.02
https://doi.org/10.1111/nph.18961
https://doi.org/10.1111/nph.18961
https://doi.org/10.23640/07243.16687207.v1
http://hdl.handle.net/11660/1567
http://hdl.handle.net/11660/1567
https://doi.org/10.1600/036364412X648733
http://gentian.rutgers.edu
http://gentian.rutgers.edu
https://caryophyllales.org/
https://caryophyllales.org/
https://www.tropicos.org
https://www.tropicos.org
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2Ftax.13220&mode=


D.-Z., Marhold, K., May, T.W., McNeill, J., Monro, A.M.,
Prado, J., Price, M.J. & Smith, G.F. (eds.) 2018. International
Code of Nomenclature for algae, fungi, and plants (Shenzhen
Code): Adopted by the Nineteenth International Botanical
Congress Shenzhen, China, July 2017. Regnum Vegetabile 159.
Glashütten: Koeltz Botanical Books. https://doi.org/10.12705/
Code.2018

Wang, Y., Zhang, C.F., Odago,W.O., Jiang, H., Yang, J.X., Hu, G.W.
&Wang, Q.F. 2023. Evolution of 101 Apocynaceae plastomes and
phylogenetic implications. Molec. Phylogen. Evol. 180: 107688.
https://doi.org/10.1016/j.ympev.2022.107688

WFO 2024. World Flora Online. Published on the Internet. http://
www.worldfloraonline.org (accessed 20 Dec 2023 to 22 Apr
2024).

Version of Record 1139

TAXON 73 (5) • October 2024: 1130–1139 Liede-Schumann • Apocynaceae TEN

 19968175, 2024, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/tax.13220 by U

niversitaet B
ayreuth, W

iley O
nline L

ibrary on [28/10/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.12705/Code.2018
https://doi.org/10.12705/Code.2018
https://doi.org/10.1016/j.ympev.2022.107688
http://www.worldfloraonline.org
http://www.worldfloraonline.org
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2Ftax.13220&mode=

	The Apocynaceae TEN (Taxonomic Expert Network)
	INTRODUCTION
	APOCYNACEAE IN NUMBERS
	APOCYNACEAE IN WFO AND RHAKHIS
	THE APOCYNACEAE TEN
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	LITERATURE CITED


