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Biogeography and factors associated with rarity in Orchidaceae

in a biodiversity hotspol

The south-west Australian biodiversity hotspot has a highly diverse terrestrial orchid flora charac-
terised by numerous rare species and a diversity of pollination syndromes. The flora is highly
threatened due to several factors including massive habitat loss and fragmentation, invasive weeds
and changing salinity, rainfall and fire regimes. While conservation techniques for orchids in this
region are progressing rapidly, little is known of their biogeography or factors influencing species
formation and rarity of species. We tested two hypotheses; firstly, that the pattern of orchid species
richness and endemism would differ from those of the flora in general because of specialised as-
sociations with localised pollinators or mycorrhizal symbionts and secondly, that pollination syn-
drome, site of fungal infection or habitat specialisation are linked to rarity and the extent of a spe-
cies’ distribution. The distribution of 405 orchid taxa was mapped as presence/absence data on a
quarter-degree grid using the 12,000+ records from the Western Australian Herbarium. Species
richness was highest in the Iigh Rainfall Floristic Province (>600mm per year), particularly in
areas with a diverse edaphic environment. Species richness was considerably lower in the semi-
arid area comprising the Transitional Rainfall and South East Coastal Provinces, which is in con-
trast with the flora in general. Biogeographical regions for orchids were established using UPGMA
cluster analysis and showed strong similarity to those of the general flora and strong correlation
with both edaphic and climatic variation. This suggests that large-scale edaphic and climatic varia-
tion effect orchid speciation as they do the remainder of the flora. However, the high diversity in
the mesic south-west indicates prolific speciation within this region and its high conservation
priority. Site of infection and pollination syndrome showed no relationship with the distributional
extent of a species or abundance reflected by the number of herbarium collections. However,
sexually deceptive pollination was prominent amongst rare species. This trend probably results
from pollinator specificity leaving the orchid susceptible to changes in abundance or the distribu-
tion of the pollinator and rapid speciation from pollinator switching. Rare orchids were more fre-
quently associated with naturally fragmented habitats such as swamps and granite outcrops that
may favour greater levels of speciation and persistence of rare taxa. This study highlights factors
associated with vulnerable taxa and identifies areas of high conservation priority for orchids. We
propose hypotheses regarding the factors driving speciation and rarity in this biodiversity hotspot,

which are currently being tested.
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