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Alien species: plants or animals that were 
brought to a place by humans or through 
human activity. 



Are all aliens bad? 



Are all aliens bad? 

No! 



Not all alien species are ‘bad’. 



...but we should be concerned if the alien 

species are INVASIVE. 

Invasive species: alien plants or animals that 

don’t stay put; they reproduce quickly, spread 

easily, take over and cause harm 

Invasive = pest = nuisance species  

http://www.hear.org/starr/hiplants/images/hires/starr_030729_0107_clidemia_hirta.jpg
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Invasion Process 

transport from abroad 

release 

establishment 

spread 

pest / impacts 

“ten’s rule” 

ecological 

economic 

human health 



Many of the plants that are now invading the forests 

started as ornamentals in yards and gardens.  

Plant invasion pathways and problem 



• > 8000 introduced plants 

Plant invasion pathways and problems 

• New species each year  

Invasive species  
of natural areas 

deliberate 

accidental 

Smith 1985 

• Hawaii noxious weed list 
 - mainly crop weeds 

 - accidental introductions 

 - 95 spp. or varieites 

• Federal noxious weed list  
 - temperate species 

 - 104 spp. or varieties 



It is LEGAL to 

import into Hawaii 

>99% of  

the plants that  

exist on Earth,  

no questions 

asked.   



  

1.Assessing the potential for a plant species to be 

invasive in Hawaii PRIOR to introduction.   

 

 

Getting Ahead of the Problem 

2. Identifying and promoting non-invasive plants 

should be a priority. 

 
3.The people working in the forest and the people 

working in the ornamental plant industry need to 

work together to educate each other and the 

PUBLIC. 

 



Getting Ahead of the Problem 

   A Weed Risk 

Assessment (WRA) 

System is a pro-

active tool used to 

identify plants that 

pose a high risk of 

causing ecological 

or economic harm.  



Developing the WRA system for Hawai‘i 

• The Australian AQIS system was most promising after 

simple modifications1 

• Several systems were examined for use in Hawai‘i 

1Daehler and Carino 2000 

1994  Developed & tested in Australia 

1995  Modified & tested in New Zealand 

(currently used in both countries) 

History of the Australian WRA system 

1998 Modified & tested for use in Hawai‘i 

2001-2002  Further testing for use in Hawai‘i 

        & other Pacific Islands 

2002-present Voluntary compliance in Hawai‘i 



Hawai‘i  Weed Risk Assessment 

Daehler et al. 2004. Conservation Biology 18:360-368 

Assign species score based on 49 questions 

Score > 6 Score < 1 Score 1-6 

Secondary screening 

High Risk Low Risk 
Evaluate Further 



Example: WRA for Miconia calvescens 

Score: 14 
Decision: PEST 

• Environmental weed 

of Tahiti 

• Broad range (0-6000 

ft elevation) 

• Shade-tolerance 

•  Re-growth after 

mutilation 

Risk factors 



Example: WRA for Miconia calvescens 

Score: 14 
Decision: PEST 

• Self-compatible 

• > 1000 seeds/m2 

• Bird-dispersed 

• Easy accidental 

dispersal by humans 

Risk factors 

Photo by Forest & Kim Starr 

http://www.hear.org/starr/hiplants/images/hires/starr_031118_0111_miconia_calvescens.jpg


Example WRA for Plumeria rubra (frangipani) 

WRA Score: -5 
Decision: NOT A PEST 

Risk factors 

• toxic/allergenic sap 

• tolerates a wide 

range of soil 

conditions 



Example WRA for Plumeria rubra (frangipani) 

WRA Score: -5 
Decision: NOT A PEST 

Risk-reducing factors 

• not a recognized 

pest elsewhere 

• poor shade 

tolerance 

• does not form dense 

thickets 

• specialist pollinator 

• lacking natural 

vegetative spread Photo by Forest & Kim Starr 

http://www.hear.org/starr/hiplants/images/hires/starr_030612_0096_plumeria_rubra.jpg


Uses of the WRA system in Hawai‘i 

• assist with importation decisions 

Species not yet in Hawai‘i 

• allow informed planting decisions for nursery 

growers, architects, landscapers, foresters, land 

managers, ranchers, public 

Species already in Hawai‘i 



• Objective 

• Science-based 

• Repeatable  

• Transparent 

• Reliable 

Characteristics of the Hawaii Pacific Weed Risk 

Assessment (HPWRA) System 

Flora Practical Jokes 



• 1278 species screened 
(79 in 2012) 

– 528 High Risk (41.3%) 

– 593 Low Risk (46.4%) 

– 157 Evaluate (12.3%) 

• Information used by 

government, public, 

industry & conservation 

groups statewide & 

internationally 

 

 

 

 

 

 

WRA Highlights:  May 2011 - May 2012 

Rubus Natchez (High Risk) 

Canavalia ensiformis (Low Risk) 



Landscaping / Horticultural Industry 

CTAHR Feb 2010 (new article forthcoming) 



• “This tool has proven 

invaluable for evaluating 

new landscaping plants 

before introducing them.”  

• “The great thing about it 

is that anyone can submit 

plants for evaluation or 

check the website for 

plants they are 

considering before 

planting to see how 

invasive they might be.” 

– Lelan Nishek,owner, 

Kauai Nursery and 

Landscaping quoted in 

Hawaii Landscape, 

April-May 2012 Issue 



First Wind: Kaheawa Wind project 

 

Non-invasive planting recommendations for revegetation projects 



General Public 

• Recent assessments for Miracle berry & 

others 

Miracle Berry = -3 (Low Risk) 



County Government 

Mountain rose = -5 (Low Risk) 

Ashoka Tree = 0 (Low Risk) Ashoka Tree = 0 (Low Risk) 



State Government 

• IHOP Promotion 

• Local Christmas Tree Industry 

 



Invasive Species Committees 

• Early detection 

• Target  species 

prioritization 



Federal Gov’t: NRCS 

• New Leucaena cultivars for cattle fodder 

– “I greatly appreciate the information, it's very timely 

that the two hybrids were recently run.  Your 

response will be good guidance for our agency in 

general, as well as this specific project.”  

• Mike Constantinides - NRCS, Honolulu 

– “Thanks much for the thorough and fair weed risk 

assessments for Leucaena KX2 and Leucaena 

‘Wondergraze’. Your explanation and the full risk 

assessments are very helpful. I realize everyone is 

busy and I appreciate the fact that you were able to 

do this so quickly.”  

• Robert Joy – NRCS, Honolulu 



2009 Hawaii Conservation Conference WRA Poster 

PLoS One Vol. 4(4): April 2009 

Biofuels Assessments 

Biofuels 1(5): 2010 



Applications of the WRA Worldwide 

• Australia 
•Evaluation  

•Regulatory implementation 

• New Zealand  
•Regulatory implementation 

• Czech Republic 
•Evaluation 

• Bonin Islands (Japan) 
•Evaluation 

•New York State 

• Regulatory implementation 

•Florida, Texas, Canada 
•Evaluation 

• Hawaii and Pacific 
•Voluntary implementation (Codes of 

Conduct) 

•Educational Tool 

•Evaluation 



International Uses 



• “We use the WRAs as both a technical 
and educational tool.” 

• “It may well be that the Hawai`i WRAs 
are not be the most suitable for other 
Pacific countries and territories, but at 
the moment they are the most 
valuable tool we have.” 

– Bill Nagle, Project Coordinator, Pacific 
Invasives Initiative 



 

https://sites.google.com/site/weedriskassessment/home 





 



• Continue timely update of 
completed assessments 

• Continue assessments 

• Update Excel-based 
assessments into database 

• Collaborate on 
development of a web-
based database 

• Public Outreach 

• Continue to provide 
content for Plant Pono 

 

 

 

 

 

 

WRA Future Goals 



Conclusions 

• If WRA ratings were used 

for importation and planting 

decisions, Hawai‘i’s 

invasive plant problems 

and the associated costs 

could be greatly reduced 

• The WRA system is an 

objective, effective, 

transparent AND 

economical tool for 

identifying and screening 

out pest plants 

Pampas grass in California 


