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Robert Brown’s Caladenia (Orchidaceae) revisited: updated interpretation based on 
results of multigene phylogenetic analyses inferred from plastid and nuclear loci
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Robert Brown’s Caladenia (Orchidaceae: Caladeniinae) is revisited based on multigene analyses using nuclear 
ribosomal ITS and plastid regions from species representing all major taxonomic groups within Caladeniinae. 
Nuclear ITS trees were very similar to those previously published. However, trees based on chloroplast plastid 
data alone differed significantly from previously published accounts where: 1) both Cyanicula and Caladenia 
subgenus Phlebochilus were not monophyletic; and 2) Cyanicula s.s. was sister to a combined Glossodia and 
Elythranthera clade. Our combined analysis reveals support for the recognition of only three genera, Leptoceras, 
Praecoxanthus and Caladenia, where all remaining taxa align in a strongly supported, monophyletic group 
containing a number of subgroups. Analyses of characters and character states historically used to delimit 
taxa revealed that there is strong morphological synapomorphic support for these three genera. Conversely, 
most characters used to support recognition of the genera Arachnorchis, Cyanicula, Drakonorchis, Ericksonella, 
Jonesiopsis, Petalochilus, Pheladenia and Stegostyla, as previously proposed, are homoplasious. Significantly, 
these studies suggest that Glossodia and Elythranthera are specialist groups embedded within Caladenia. Based 
on our results, none of the current systems of classification of the subtribe are satisfactory and a new system of 
classification akin to Lindley’s 1840 interpretation of Caladenia, but with Glossodia included, is proposed. 
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Identification of appropriate taxonomic and population units for protection and management is essential for the 
conservation of biological diversity. To be effective, conservation strategies should not only aim to preserve 
current levels of species diversity, but also consider intraspecific variation and the evolutionary and ecological 
processes associated with its generation and maintenance. Genetic principles and methods for species 
identification and classification are relatively well developed, although biologists and wildlife managers are still 
faced with ongoing debates concerning species and taxon delimitation. Within species the identification and 
characterisation of genetically distinct local populations or conservation units, based on population genetic 
structure and phylogeographic patterns, provides an important basis upon which more specific strategies 
can be developed for the conservation of genetic diversity and evolutionary processes. Furthermore, the 
local population is often considered the functional unit in ecosystems. However, like species delimitation, 
defining conservation units can be controversial, as is evident in the various views expressed when identifying 
Evolutionarily Significant Units (ESUs). These issues are discussed in the context of a number of Western 
Australian examples that highlight the use of molecular genetic approaches in assessing taxonomic boundaries 
and delimiting populations as conservation units.
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