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Livio Bätscher - University of Basel 

Minimizing biogeographic misclassifications reduces DEC-model bias 

Many biogeographic and evolutionary analyses use Dispersal-Extinction-Cladogenesis (DEC) models 

to model range evolution. This technique requires discretizing species ranges into presences and 

absences of predefined areas, which is often challenging, for instance when discretizing 

environmental gradients, such as biomes. Thus, tip classifications may be error-prone, but the effect 

of these errors on downstream inference remains unknown. 

 

Tina Kiedaisch - CJBG – UNIGE 

Species delimitation in Malagasy Donella (Sapotaceae) using hundreds of genes sequences from old 

herbarium material 

Like many Malagasy angiosperm lineages, the Sapotaceae genus Donella shows high rates of 

endemism. Among the currently 11 recognized species in Madagascar, ten are endemic. Only one of 

the Malagasy species is considered to have a wider distribution, ranging from India to Queensland 

and the Solomon Islands. Six further Donella species are found only in tropical continental Africa but 

not in Madagascar. Despite a recent morphological revision, several questions about the systematics 

of the Malagasy Donella species remain open which affects threat assessments and conservation 

planning. In this study, we resolved some of these open questions with a molecular approach.  

Therefore around 750 herbarium specimens were reviewed in P and G and 99 of them have been 

selected for genomic analysis including up to 100 years old specimens. We combined Illumina 

sequencing with a target enrichment method to capture over 700 nuclear low-copy genes previously 

selected for Sapotaceae. To test species delimitation, approaches such as phylogenies, gene tree 

clustering, genetic network, PCA, heterozygosity level and STACEY were used.  

Overall, we obtained congruent results with all analysis which were consistent with morphological 

characters and geographical distribution patterns. Based on this results we suggest the description of 

at least three new species, to resurrect one species and to raise one variety to species rank. 

Accordingly, Donella would comprise 21 species which increases the actual species richness in 

Donella to four more species. This summary excludes D. guereliana for which we identified a putative 

new genus. 

 

Sébastien Miche- CJBG - UNIGE 

Phylogenomics of the Geneva Flora and its integration in the canton's green infrastructure 

Biodiversity is threatened by human activity, and governments aim to limit the number of species 

going extinct globally or locally by defining and protecting biodiversity-rich areas. Creation of green 

infrastructures that connect protected areas has been integrated in the 2017 Swiss Biodiversity 

Strategy and Action Plan (FOEN). Our project aims to create a phylogeny containing genomic data of 

all (1024) plant species included in the canton of Geneva red list (LRGE). Phylogenetic Diversity (PD) 

indexes will be calculated from this phylogeny and integrated in the definition of Geneva's green 

infrastructure covering 30% of its territory. 



 

Vinciane Mossion - Uppsala University 

The common moonwort fern comprises a cryptic species complex 

The common moonwort fern (Botrychium lunaria (L.) Sw.) comprises a group of closely related fern 

species showing a widespread temperate-circumboreal distribution. Until recently, two species were 

recognized within this group, B. lunaria and B. crenulatum, but molecular studies in North America 

and Northern Europe have led to the identification and description of five new taxa (B. lunaria var. 

melzeri, B. neolunaria, B. nordicum, B. tunux, and B. yaaxudakeit Stensvold & Farrar). More recently, 

further uncharacterized genetic lineages were found in Europe. Phylogeographic and phylogenetic 

studies supported the presence of 5 lineages in Switzerland: two were assigned to described species 

(B. tunux, B. lunaria), and three were unnamed. Our newly generated plastid-based phylogeny, 

including 513 accessions sequenced at four loci (trnHGUG-psbA intergenic spacer, trnLUAA-trnFGAA 

intergenic spacer, matK region, and rpl16 intron), corroborates the previous finding and reco 

 vered one additional taxon with an unresolved status. We recognized one of the previously 

unnamed lineages to be a species synonymized with B. lunaria, B. onondagense. Then, we 

investigated the ecological differences between species using climatic variables and soil acidity. 

Climatic niches of species broadly overlapped, but soil pH preferences underpin the phylogenetic 

structure suggesting lineage-specific edaphic preferences. Finally, we performed morphological 

analyses using herbarium sheets and high-resolution scans of the uncharacterized lineages. Based on 

morphological, molecular, and ecological evidence, we propose four new Eurasian species (B . 

himalayense, B. orientale, B. nemus, B. rotundum). Among those, B. rotundum appears to occur 

throughout Switzerland. Preliminary field and herbarium surveys show B. onondagense to be more 

localized. Some lineages known from Switzerland remain uncharacterized and are still under 

investigation. Hence, B. lunaria has many siblings, which are morphologically recognizable, and at 

least some of them are as nearly as common as this formerly well-known species. 

 

Aina Michaela Randriarisoa - CJBG - UNIGE 

Generic circumscription within subtribe Manilkarinae, cases of species delimitation within genus 

Labramia (Sapotaceae) 

The subtribe Manilkarinae consists of four related pantropical genera: Faucherea, Labourdonnaisia, 

Labramia and Manilkara. Previous phylogenetic studies have demonstrated that the subtribe is 

monophyletic. However, the same studies also raised taxonomic issues regarding unclear generic 

delimitations and unresolved relationships. The current study aims are: to resolve these taxonomic 

issues using a molecular phylogeny based on hundreds of nuclear markers sequenced from a 

representative sampling of taxa across the four genera; to find relevant morphological characters 

allowing the distinction of the clades retrieved with the phylogeny; and finally to understand the 

evolutionary history of the subtribe by conducting a time divergence estimation and ancestral state 

reconstructions. Our phylogeny shows a well-resolved backbone with four main lineages: the 

Labramia clade, the main clade of Manilkara, a clade in which all species of Labourdonnaisia and 

Faucherea are mixed, and a clade of three Pacific Manilkara species. The main clade of Manilkara is 

retrieved as sister to Labramia, and the Labourdonnaisia - Faucherea clade is clearly assessed as 

sister to the three Pacific Manilkara species. As a consequence, Faucherea is synonymized with 

Labourdonnaisia, and the three Pacific Manilkara are considered to b e a separate genus, for which 

the name Abebaia is resurrected. We provide emended descriptions for Labourdonnaisia and 



Abebaia as well as the necessary new combinations. Labramia is a monophyletic and morphologically 

well-delimited Malagasy genus, with ten described species. However, species limits within the genus 

is poorly understood. Species delimitation was then carried out using specific analyses on an 

increased sampling. Five different lineages were shown: three from the East which is characterized 

by littoral and moist evergreen forests, and two from the West known for its semi-deciduous forests. 

The combination of morphological and molecular analyses reveals that at least seven new species 

should be described after our revision. All of them being preliminarily assigned to the threatened 

categories according to the IUCN criteria. This study highlighted the importance of a good taxonomy 

towards conservation actions. 

 

Manuel Ruedi - Muséum d'histoire naturelle Genève 

Shortcomings of DNA barcodes 

Metabarcoding is a popular approach to identify species from environmental samples. However, not 

all groups are amenable to this methodology and it requires that reliable reference database are 

available. We applied this methodology for the mammals of Switzerland, and demonstrate that 

specimens of this reputedly well-known taxon may be challenging to identify by simple barcodes. 

Pitfalls include hybridizing or introgressed species, and incomplete or misidentified publicly available 

reference sequences 

 

Serafin J. R. Streiff - Department on Environmental Sciences - Botany, University of Basel, 

Switzerland.  Present address: DIADE, IRD, University of Montpellier, France.  

Revisiting the taxonomy of Connaraceae with herbarium phylogenomics to gain insights into their 

floral evolution and biogeography 

Connaraceae is a poorly studied, pantropical angiosperm family that is particularly diverse in complex 

reproductive systems, such as di- and tristyly. However, a lack of molecular phylogenetic framework 

and stable taxonomy, especially in the tribe Cnestideae, precludes further research on this family. 

We leverage recent advances in sequencing herbarium specimens to greatly expand the molecular 

sampling of Cnestideae using the Angiosperms353 target enrichment approach. Based on our well-

supported phylogeny, we find Cnestidae is monophyletic, but the largest genus, Rourea is 

polyphyletic. In a formal taxonomic revision of the tribe, we propose a new circumscription of 

Rourea, accepting the genera Byrsocarpus, Roureopsis, Santaloides and Santaloidella, and an 

amended Rourea s.str. Together with previously recognised Agelaea, Cnestis and Pseudoconnarus, all 

phylogenetically strongly supported and morphologically characterised, these genera now form the 

tribe Cnestidae. Moreover, we document that reproductive system evolution is rather labile, but we 

cannot statistically differentiate between a scenario where tristyly or distyly is ancestral. Based on 

morphological evidence, we consider ancestral tristyly with multiple transitions to distyly more 

plausible. Finally, in congruence with previous theories, we infer Connarceae to have dispersed out 

of Africa to other tropical regions both by geodispersal and long-distance dispersal, resulting in its 

present pantropical, disjunct distribution. Overall, our updated taxonomy increases ease of 

identification, and in combination with the phylogeny it also enables future research into 

evolutionary aspects of this family. 


