
APPENDIX 3 
AREAS VULNERABLE TO DISEASE CAUSED BY 

Phytophthora cinnamomi 
 

This section provides information necessary to navigate the decision flow chart (Figure 5.1) 
in Guidelines for Best Practice On-Ground Management (Section 5).  It provides 
information on the broad climatic envelope of P. cinnamomi in Australia, based on current 
knowledge of rainfall and temperature requirements for the establishment and persistence 
of the pathogen, and in some cases on other criteria such as geology, soil and elevation.  

Climatic Envelope of Phytophthora cinnamomi in Australia 
Figure A3.1 depicts areas of Australia where, based on current knowledge, some of the 
conditions (i.e. rainfall and minimum temperatures) are conducive to the proliferation of P. 
cinnamomi and the establishment of disease.  The dark shading around much of the coast 
shows areas where average annual rainfall exceeds 600 mm, and the lighter shading 
denotes 400-600 mm rainfall.  The unshaded areas of central, southern and western 
Australia indicate areas where average annual rainfall is less than 400 mm.  Small areas of 
Tasmania and the Southern Highlands of NSW shaded in orange indicate where the 
maximum average daily temperature is less than 12ºC, which is considered too low for 
pathogen establishment.  

P. cinnamomi has been shown to have the greatest and most widespread impact in areas 
where the average annual rainfall exceeds 600 mm, but in WA the pathogen can cause 
disease in stream zones and water-gaining sites in the 400-600 mm zones (CALM, 2003).  
While rainfall is a key factor influencing the distribution of disease caused by P. cinnamomi, 
there are many other components of the �disease pyramid� (Figure A3.2) that affect its 
ability to establish and persist. A disease epidemic will develop over time when the 
pathogen is present in a conducive environment (i.e. suitable rainfall, temperature, 
geology and soil) with susceptible plant hosts. 

Knowledge of current epidemics caused by P. cinnamomi indicates that the components of 
the disease pyramid are most likely to converge in the temperate south of the continent, 
generally south of latitude 30º, which is marked on the map in Figure A3.1.  Although 
rainfall is clearly sufficient for the establishment of P. cinnamomi in the wet/dry, true and 
sub-tropical north of Australia, there is little data to indicate that P. cinnamomi is a 
problem in undisturbed native ecosystems of northern WA or the NT, and there is 
insufficient knowledge of pathogen epidemiology to predict its potential to become a 
problem in the future.  P. cinnamomi is a serious concern in the Wet Tropics World 
Heritage region of Far North Queensland, where the syndrome is complex, differs 
considerably from that in the temperate south of the continent and appears to be related 
to prior significant disturbance of sites (Gadek and Worboys, 2003).  
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Figure A3.2  Disease pyramid showing 
disease epidemic (red shading) resulting from 
the convergence of virulent pathogen, 
susceptible host, suitable environment and 
time. 

 

Phytophthora cinnamomi Isolation Records 
P. cinnamomi isolations records at non-agricultural sites are marked on the map in Figure 
A3.1. Isolation records do not indicate the extent of the infestation or the impact of 
disease, merely the presence of the pathogen as indicated by the analysis of soil and/or 
plant material.  Although data was not available, it is thought that P. cinnamomi is 
widespread on the entire coastal strip of NSW.  

Criteria for the Vulnerability of an Area to Phytophthora cinnamomi 
in Australia 

In Australia, P. cinnamomi does not usually cause severe damage in undisturbed 
vegetation at sites that receive a mean annual rainfall of less than 600 mm, and are north 
of latitude 30º. Therefore the areas of Australia vulnerable to disease caused by P. 
cinnamomi can be separated into three broad climatic zones: 

• all elevations in those areas of Mediterranean climate where annual rainfall exceeds 
600 mm � in southern WA and SA, and southern Victoria as far east as Wilson�s 
Promontory 

• the temperate uniform, but erratic rainfall regimes at low elevations of the coastal 
plain and foothills between Wilson�s Promontory and south of the border area 
between Victoria and NSW 

• winter dominant rainfall areas in maritime climates of coastal and sub-montane 
Tasmania. 

Speculation still exists over the role of P. cinnamomi in damage to undisturbed montane 
regions above 800 m such as those found in the southern Great Dividing Range, the 
Central Highlands of Tasmania, and the upland and highland rainforests of central and Far 
North Queensland.  

Some States in Australia have identified broad zones where biodiversity is vulnerable to 
the threat of P. cinnamomi, due to the coincidence of susceptible vegetation and 
environmental conditions that are conducive to the establishment and persistence of 
P. cinnamomi. The environmental criteria used to identify zones of vulnerability vary from 
State to State and are summarised below.  The biomes that appear to be least threatened 
are the wet-dry tropics and the arid and semi-arid regions of the continent (Environment 
Australia, 2001).  
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Western Australia 
In Western Australia, the vulnerable zone is defined by CALM (2003) as:  

• the parts of the South West Land Division and areas adjoining it to the north-west 
and south-east that receive an average annual rainfall greater than 400 mm  

• those areas receiving rainfall above 400 mm that do not have a calcareous substrate 
and in which susceptible native plants occur in conjunction with the environmental 
factors required for P. cinnamomi to establish and persist. 

A decision flow chart to assist in determining the vulnerability of a site to disease in WA 
has been developed by CALM (CALM website � Protectable Areas Flowchart, accessed 
17/03/03).  

Tasmania 
The vulnerable zones of Tasmania include areas where there is a coincidence of: 

• susceptible native vegetation in open communities  

• non-calcareous soils  

• elevation below 700 m  

• average annual rainfall greater than 600 mm.  

Victoria 
Where susceptible native species or communities of plants occur, the following areas in 
Victoria are considered vulnerable to the threat of P. cinnamomi: 

• all elevations in those sites of Mediterranean climate from the west of the State 
across to Wilson�s Promontory where average annual rainfall exceeds 600 mm 

• the temperate rainfall regimes at low elevations of the coastal plain and the foot hills 
between Wilson�s Promontory 

• south of the border between Victoria and NSW.  

er than 500 mm is considered vulnerable to the threat of P. cinnamomi 
(PTG, 2003).  

me prior disturbance (particularly 
roads) on haracteristics:  

• acid-igneous geology (Gadek et al., 2001; Worboys and Gadek, 2004). 

the Eungella Plateau, west of Mackay, and from the Wallum Heathlands of the south-east 

South Australia 
In SA, any site with susceptible vegetation growing on neutral to acid soils and an average 
annual rainfall great

Queensland  
The average annual rainfall in the wet tropics of Far North Queensland is rarely limiting for 
the establishment of P. cinnamomi.  As with NSW and the ACT, the pathogen tends to 
have a cryptic nature, and is frequently isolated from soils beneath symptom-free 
vegetation.  However, dieback attributed to P. cinnamomi in natural tropical ecosystems of 
Far North Queensland is commonly associated with so

sites that have the following c

• elevation above 750 m  

• notophyll dominant vegetation 

Although dieback related to P. cinnamomi is reported in upland subtropical rainforests of 
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of the State, there has been no assessment of what criteria may be useful in categorising 
vulnerable vegetation (S Worboys, pers. comm.). 

New South Wales & Australian Capital Territory 
Clear criteria for what constitutes an area�s vulnerability to the threat of P. cinnamomi in 
NSW and ACT are not available for two major reasons: 

1. there is insufficient knowledge of the susceptible species in NSW & ACT 

2. there is variable susceptibility of plant species depending on climatic conditions, i.e. 
some species only appear susceptible during sustained periods of unusually high 
rainfall. 

Anecdotal evidence suggests that sites that receive less than 600 mm average annual 
rainfall are not vulnerable to the threat of P. cinnamomi.  Beyond that, and because of the 
apparently cryptic nature of the disease in NSW & ACT, a precautionary approach should 
be adopted and the pathogen assumed to be absent unless it can be proven to be present 
(McDougall and Summerell, 2003).  

Northern Territory  
To date there is no unequivocal record of P. cinnamomi being associated with disease in 
undisturbed native vegetation in the NT.  It is generally accepted that the environmental 
conditions are not conducive to the establishment and persistence of P. cinnamomi in 
susceptible native plant communities. 
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