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• When P.  multivora was described in 2009; there were 7 matching 
ITS sequences on GenBank from Hungary, Canada, Switzerland, 
Spain, Korea and Japan 

• due to sequence polymorphism and widespread occurrence we 
postulated and Australian origin for this species 

• Since the description P.  multivora was identified in South Africa, 
New Zealand, USA and other European countries 

• In Australia, P.  multivora has been isolated once in NSW from 
Wollemi pine and once in Victoria from a pipeline survey 

• In Western Australia approximately 500 sequence verified isolates 
and it is now being routinely isolated from peri-urban and urban 
areas 

• through collaboration at FABI in South Africa found P.  multivora to 
be the most common species in health natural forest ecosystems and 
readily isolated in forest streams 

• we gathered a set of isolates to test the hypothesis that  
P.  multivora was endemic to Australia 

• sequenced 5 nuclear genes and 3 mitochondrial genes and conducted 
coalescence analysis 



Location no. Hosts 

Western Australia 30 numerous hosts, isolates selected 
from wide geographic distribution, 
commonly isolated 

Australia (elsewhere) 5 Wollemi pine (NSW), rarely from 
natural vegetation (VIC) 

South Africa 21 from soil beneath asymptomatic 
natural vegetation, also from water 

New Zealand 2 forest survey (highly impacted 
region) 

Europe 8 nurseries and young plantings 

USA 4 forest survey (encountered rarely) 
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l = length of sequence;  
n = sample size;  
s = number of segregating sites;  
h = number of haplotypes;  
k = mean number of pairwise nucleotide differences;  
π  = mean number of base differences per site;  
θw = mean population mutation rate. 
Mitochondrial loci = concatenated coxIGS and nadh1 sequence data;  
Nuclear loci = concatenated enolase, hsp90, ras, and asf-like sequence data 
 

l n s h k π ± SE  
(x10-3)  

θw  

Mitochondrial loci 1072 70 32 22 3.769 3.61±0.23 6.648 

WA 1070 30 8 5 2.759 2.58±0.19 2.019 

RSA 1044 21 21 16 4.608 4.41±0.40 6.008 

Nuclear loci 2140 70 37 21 6.505 3.40±0.20 7.963 

WA 2140 30 14 5 3.929 1.77±0.36 2.544 

RSA 2140 21 27 16 7.170 3.35±0.24 7.725 



• at the time of its description, P.  multivora was virtually unknown 
outside Western Australia 

• subsequently it is appearing more and more often in Europe 
• also in Western Australia it has become the most common species 

isolated in the urban and peri-urban environment 
• in South Africa, it is widely distributed and readily isolated from 

natural forest with no disease symptoms 
• no unique isolates from Europe, USA and NZ, P.  multivora appears 

to be introduced to these regions but to date dataset no large 
enough 

• in coalescence analysis, more variable sites, more haplotypes and 
highest diversity among isolates from South Africa  

• based on coalescence analysis, isolate diversity and biology we 
propose South Africa is the origin of P.  multivora 


