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The incidence and severity of plant canker diseases caused or associated with fungi and other endophytes 
has been steadily increasing worldwide. Climate change is seen as the driving force in the apparent emerging 
pathogenicity of these normally minor diseases. The contribution of canker to stem and branch death in the 
Southwest Australian Floristic Region (SWAFR) is poorly documented and understood. Banksia verticillata 
and Lambertia orbifolia, both Threatened and endemic to the SWAFR, are currently being severely impacted 
by canker disease. Transects were established in populations of B. baxteri, B. coccinea, B. verticillata and 
L. orbifolia populations to quantify and monitor canker severity and impact, with 1,620 individuals assessed 
across 32 sites. Climate as interpolated rainfall, temperature, humidity, and actual temperature and humidity 
data for sites covering the northern and southern rainfall extremities were used for comparison against canker 
impact scores in an attempt to develop predictive ability in climate change scenarios. The most frequently 
isolated pathogenic canker fungi were in the Botryosphaeria complex, a putative Zythiostroma, Cryptodiaporthe 
and Cytospora spp. respectively. All except Cytospora spp. have been isolated at a low level from healthy 
asymptomatic tissue suggesting that they have some degree of benign endophytic role and that the environment 
is shifting the host-pathogen relationship to a more aggressive one. Co-occurrence of several of the pathogens 
in single canker lesions demonstrates a synergism in canker disease expression that will impact the distribution 
of some proteaceous species in the SWAFR. Systemic fungicides were also investigated as control options for 
the four main canker fungi as part of an integrated pest management approach. 
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The origins and evolution of the Australian tropical flora and its relationship with Asian floras have fascinated 
botanists for over 150 years. Nineteenth to mid-twentieth century notions of Australian tropical rainforests as 
depauperate samples of south-east Asian floras, and therefore ‘alien and invasive’, gave way to hypotheses 
that they are unadulterated remnants of an ancient Gondwanan flora. More recently, the idea of a significant 
post-Miocene interchange between the Indo-Malesian (Sunda shelf) and Australian (Sahul shelf) floras after 
a long period of separation has become well established. However, the historical dynamics of this exchange 
are poorly understood owing to a paucity of relevant fossil data. Dated molecular phylogenies (chronograms) 
offer unprecedented power to evaluate competing hypotheses of lineage origins. In this study we employed a 
meta-analysis of published molecular chronograms to investigate the historical dynamics (rate and polarity) 
of the Sunda-Sahul floristic exchange and interpret it in the context of earth history. Results indicate that the 
Sunda-Sahul floristic exchange commenced in earnest about 18 Ma when the two landmasses had drawn to 
within c. 100 km of each other. The exchange rate increased through the Tertiary. A strong directional bias in 
the exchange is evident, with immigration of Sunda lineages into Sahul outweighing the reverse by a factor of 
about four. Almost all the lineages which successfully dispersed across Wallace’s line possess adaptations for 
zoochory.
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