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~300 non-natives in 130 y

              >2/year
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background

20% M-H impact

quarantine/movement restrictions

control/management costs

yield/growth/productivity losses
                         (inc. wood quality)

trade and market access

timber-in-service

(+ indirect costs for R&D)



costs of invasive forest species
Sirex woodwasp

- 1950s/1960s

- GT outbreak – 5M trees

- ~$40M m’ment, research, losses

- $0.5M pa m’ment

Ips bark beetles

- 1940s

- bluestain

- Sirex biocontrol

- harvest, salvage & trade

- $100sM

Giant pine scale

- 2014 (2022)

- Vic, SA

- >$4M eradication

- $3M research

- $?M tree removalD.Smith

Myrtle rust

- 2010

- extinction

- $3.5M eradication

- $9M nursery industry

- >$4M research
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biosecurity continuum – relative costs

National Biosecurity Committee 2016
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what are risks and why do we need to list them?

pre-emptive development of
   -    biocontrol
   -    resistant germplasm
   -    chemical ecology
   -    management
                

surveillance targets
- traps & lures
diagnostics
contingency plans
continuity plans

(increase awareness)

                    import regulations 
- seasonal measures
- mandatory treatment/quarantine
- phytosanitary certification



15 things

greatest hits lists - 1 



14 things

greatest hits lists - 2



17 things

greatest hits lists - 3 



greatest hits lists compilation

N=25

Austropuccinia psidii (exotic strains)
Bursaphelenchus spp
Coptotermes formosanus
Coptotermes gestroi
Fusarium circinatum
Phytophthora ramorum



- of the last ~30 forest pests to establish:
 85% not considered high risk 
 4 high impact (2 predicted)

some we’d never even heard of
 eg GPS, Pseudocercospera, Essigella…
 

how good are we at predicting risk?

E.Hines

(the known unknowns)



74 species
  44 1˚ forestry
  16 moderate-high priority

139 species
  70 1˚ forestry
  20 moderate-high impact

established risk
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R=0.49, P = 0.001
body size
global distribution

(border interceptions)

established (139)
risk (74)

body size 
repdve mode  
distribution 
polyphagy
concealment
host-association

border interceptions



can we use: 
 - global records 
 - trait/taxonomic representation
 - arrival data (border detections)
       - climate-matching
 - trade/population data
 - other risk factors
  
           to:  
 - reduce known unknowns
        - improve our risk assessments
  mitigate potential pathways
  surveillance for early detection
  pre-emptive tools/controls
  

can we do it better?



1. Collate records of all exotic insects and pathogens using Australia’s key forest plantation taxa 
overseas.

2. Develop and apply risk rating model to prioritise pests using evidence-based criteria not
     currently considered in forest biosecurity risk assessments, and compare with current 

outputs.

3. Conduct pathway analysis to improve surveillance targets and strategies towards early
     detection of new exotic pests.

Improving pathway and risk assessment for forest pests in Australia

objectives



• literature & database searches for host records (APPD, CABI, EPPO, USDA, scalenet, NHM HOSTS etc)
• names checked and cleaned for taxonomy/synonyms etc            one consistent name per organism
• searches for distribution records (GBIF, ALA, iNaturalist, CABI, EPPO, ESDA, scalenet, NHM etc)
• allocation of native/invasive status where possible (mostly for the insects)
 
 
    

1. Collate records of all exotic insects and pathogens using Australia’s key forest plantation taxa

softwoods   hardwoods
Pinus radiata   Eucalyptus spp. 
Pinus taeda   Corymbia spp.
Pinus caribaea
Pinus elliottii
Pinus pinaster
Araucaria spp. 

1,178    2,299
1,022    2,060 

= 6,559 (!) 



1,022 discard 540 in Australia                     database     

= 482 not present

discard: sp only records (79)
 non-pathogens/wood decay etc (177)
 limited host & distbn spp (99)
 pathologist call (24)
 

= 103 retained  
discard:   lower impact
   rusts with alternative hosts
(pathologists)
 

= 50 retained for in-depth risk assessment (objective 3)

  

2.   Develop and apply risk rating model – pathogens, softwoods

- conduct pathway analysis to improve surveillance targets and strategies towards early detection of new exotic pests.



a new greatest hits list!

- additional host records (other than the AU softwoods)
- global distribution – climate match

- potential pathways
- trade/tourism/population size/AAs etc

3. Pathway analysis to towards early detection of new exotic pests

- other relevant bio info…



1. Collate records of all exotic insects and pathogens using Australia’s key forest plantation taxa
• databases of species present in Australia associated with AU forestry hosts, their native/invasive status 

(insects only) and whatever else useful info I can include… 
• databases of species using AU forestry hosts overseas (and why we didn’t consider them a high-priority risk)                    

2. Develop and apply risk rating model to prioritise pests using evidence-based criteria not
     currently considered in forest biosecurity risk assessments, and compare with current outputs.
• top 50 each of insects and pathogen risks to softwoods and hardwoods in AU (=200 things) based on afore-

mentioned risk-rating criteria (global/invasive distributions, phylogenetic signal, border detections, etc)
• avoid awkward detection scenarios…

3. Conduct pathway analysis to improve surveillance targets and strategies towards early
     detection of new exotic pests.
• recommendations for surveillance etc based on climatic suitability, trade values, population sizes etc (of the 

top 50 picked above); further refinements for Biosecurity Plan, ForestWatch Australia, EPPRD (with expert 
elicitation etc).

Improving pathway and risk assessment for forest pests in Australia

outcomes
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