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Objective 
Use a science-based 
and systematic process 
to develop a highly 
accurate Plant Risk 
Evaluation tool (PRE) 
for screening 
ornamental plants as 
part of  a prevention 
strategy Photo |  California Invasive Plant 

Council, Beth Hendrickson 



PRE Features for ornamental plants 
Accuracy • 95%> for non-invasive 

Regionality • Evaluates risk for any region 

Screening 
specificity 

• Species (Wildtype) or Subspecies 
(Cultivars/Hybrids) 

Sterility • Sterile & Non-sterile Species 

Prevention • Early in R&D 

Rapid screenings • Quick results  

Lag Phase  • Updated when new info available 



Weed Risk 
Assessment 
A systematic process 
that uses available 
evidence to estimate 
the risk of  a plant 
species becoming 
invasive in a given 
region  
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Types of  Questions 
• Taxonomy 
• Cultivar Names 
• Global & Regional 

Invasive History 
• Climate Match  
• Difficulty of  Control 
• Environmental Impacts 
• Reproduction 
• Dispersal  
• Growth  

• Koop et al. 2011 
• Pheloung et al. 1999 
• Caley & Kuhnert 2006 
• Reichard 2001 
• Virtue et al. 2008 



Gordon et al. 2010 

Literature Review   

• Primary 
research 

• Books 
• Online DBs 
• Fact Sheets 



Question 
Which questions are 
most appropriate 
and highly 
predictable for 
ornamental plants? 
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WRA’s Evaluated 
• USDA-APHIS  
     (Koop et al. 2011) 
• Australian AQIS (Pheloung et al. 1999) 
• Australian-trees 
    (Caley & Kuhnert 2006) 
• General WRA  
     (Reichard 2001) 
• Australian Botanic Gardens  
    (Virtue et al. 2008) 

 
 



Q Predictability 
Screen Species • IP  

• non-IP  
Data Analysis • Score ranges 

• % Q answered 
Q Elimination 
Criteria 

• Fischer’s (two-tailed) P<0.05 
• Answered <20% 
• Irrelevant/Biased 

Result • Remove non-predictive Q’s 



PRE Tool Accuracy 
Screen Species • IP  

• non-IP  
Data Analysis • Score ranges 

• % of  Q answered 
• Fischer’s Exact Test (two-tailed) 

Tool 
Performance 

• Misclassification (false +/-) 
• Accuracy 
• Sensitivity/Specificity 



56Q Predictability 
Screen 35 
Species 

• 21 IP  
• 14 non-IP 

• Cal-IPC  
• Plant-Right 

Data 
Analysis 

• Score ranges 
 

• % Q answered 

• IP 21-44 
• Non-IP 5-14 
• Range 5-100% 

Q 
Elimination 

• Fischer’s P<0.05 
• Answered <20% 
• Irrelevant/Biased 

• Removed 27 
Q’s 

Result Reduced from 56Q > 29 Q 



19-Q PRE Tool Accuracy 
Screen 94 
Species 

• 57 IP  
• 47 non-IP 

• Cal-IPC  
• Plant-Right 

Data 
Analysis 

• Score ranges 
 

• % of  Q answered 
 

• Fischer’s 

• IP 12-21 
• Non-IP 2-13 
• Range 54-100% 
• Avg 97%  
• 16 Q w/ P>0.05 



Tool Performance 
w/EF w/o EF 

IP Non-IP IP Non-IP 

True + 53 - 53 - 

True ‒ - 36 - 36 
False + - 1 - 0 

False ‒ 4 - 0 - 

Accuracy 93% 97% 100% 100% 
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PRE Benefits for Nursery Industry 
• Accurate for screening ornamentals for 

invasive risk  
• Additional useful plant information (taxonomy, 

reproduction, ethnobotany, patents) 
• Most potential introductions are low risk 



PlantRight PRE   
• PLOS One publication submission  
• Beta-test PRE for national & international 

deployment 
• Convert to web-based process & database 
• Climate modeling for more regional accuracy 
• Develop abbreviated “Rapid Screening” tool to 

screen bulk inventories 
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