
22

Tackling Tephrosia (Fabaceae) in north-Western Australia
Ryonen Butcher

Western Australian Herbarium, Department of Environment and Conservation, 
Locked Bag 104, Bentley Delivery Centre, WA 6983 

Email: Ryonen.Butcher@dec.wa.gov.au

Tephrosia (Fabaceae) is a globally-distributed genus with >400 species, concentrated in Africa–Madagascar, 
northern and central Australia, and Central and tropical North America. Its taxonomy is far from resolved—within 
Australia there are c. 136 taxa (46% informally named), with 60 taxa (38% informally named) currently recognised 
in the Eremaean and Northern Botanical Provinces of Western Australia (WA). Studied by Les Pedley (BRI) and 
Ian Cowie (DNA) for many years, focussed taxonomic investigation of Tephrosia in WA was initiated in 2011 
through mining industry offset funding. A key aim of the project has been to improve the accuracy of specimen 
identifications by all stakeholders. Improvement of the PERTH collection (and hence FloraBase) as an ID tool 
has been facilitated by the return of >750 annotated sheets from loan, a research visit from Cowie, ongoing 
specimen curation, including an overhaul of the reference herbarium collection, subsequent taxonomic research 
and timely communication of findings to the consultancy community. Ongoing research and collaborations have 
led to eight new names and four pre-existing names being recognised on the State plant census, two names 
being removed and 12 informal synonyms reconciled between PERTH, DNA and BRI. As a result, the status and 
distribution of many taxa are better understood; however, further new questions have been raised. In addition 
to developing identification tools and preparing new taxon descriptions for Tephrosia in WA, current research is 
focused on the T. supina complex, which contains a number of different orange- and pink-purple-flowered taxa 
across Australia. An International Barcode of Life (iBOL) DNA barcoding study has also been undertaken, which 
aims to assess the utility of different-aged herbarium specimens as sources of DNA for barcoding, and the utility 
of those barcodes (rbcL and matK) for the identification and differentiation of taxa.
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The evolutionary history of the Australian biota has been significantly influenced by Pleistocene climatic oscillations, 
which ranged from warm, wet interglacial conditions to cool, dry environments during glacial maxima, and that 
became more extreme from the mid-Pleistocene with increasing aridity. Genetic signatures reveal multiple levels 
of divergence and complex geographical structuring in both arid and mesic environments. In arid environments 
the effects of increased aridity may have been less significant than in mesic environments, where increased 
aridity would be expected to lead to major contraction of the biota. These genetic signatures of high diversity and 
endemism indicate persistence of the biota through climatic oscillations over multiple glacial cycles as a major 
response to changing climatic conditions. There is growing interest in understanding the role of historical refugia 
in facilitating persistence through the Pleistocene, and their potential role in conservation of the current biota 
under future climate variability. While many species show patterns consistent with multiple localised refugia 
throughout species’ distributions, areas of more major refugia are likely to have facilitated persistence and 
recolonisation. Proposed areas that would act as refugia during arid conditions include buffered coastal areas, 
ranges and granite outcrops. Several recent studies have revealed genetic patterns identifying these areas as 
refugia in south-west and north-west Australia. Presence of refugia and areas of localised persistence highlight 
the importance of dynamic evolutionary processes and a mosaic of habitats in heterogeneous landscapes for 
species persistence though changing environmental conditions.
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