Prioritizing for Weed Control

The prioritization system developed here is based heavily upon a system created by Susan Timmins and Susan-Jane Owen of the New Zealand Department of Conservation. The system is weed-led, meaning it aims to control a weedy species at an early stage of establishment. The system uses a six-step process to decide whether a weed can and should be controlled. The steps combine an examination of the species’ threat to conservation and/or agriculture with an examination of their controllability, allowing us to prioritize control for species that pose the greater threats and, to the best of our knowledge and that of the experts we interview, have a currently limited distribution. 

Step 1: Initial Assessment (see Appendix A)
The purpose of the Initial Assessment is to categorize species based on their potential to become invasive in Hawai`i and on their current cultivated and/or naturalized distribution on the island. Species prioritized for control will have a) high potential for invasiveness and b) sparing cultivated or naturalized status.  

Current distribution was determined using the Bishop Museum’s herbarium collection and collection databases (http://www2.bishopmuseum.org/natscidb/" http://www2.bishopmuseum.org/natscidb/; http://www2.bishopmuseum.org/HBS/botany/cultivatedplants/" http://www2.bishopmuseum.org/HBS/botany/cultivatedplants/).  In addition, A Tropical Garden Flora, by Staples and Herbst, often provided information not found in the databases or Herbarium collection.  Species described as “frequently cultivated” or “popular” were categorized as too widespread for targeting.  Others described as “rare,” “sparingly cultivated,” or “only found in botanical gardens” were usually categorized as having sparing distributions. 

Weed status was determined using online weed lists, an updated Bishop Museum checklist of naturalized plants of Hawai’i, and other resources.  An online reference we often used was the Global Compendium of Weeds (http://hear.org/gcw/" http://hear.org/gcw/).  If a species had unambiguous references to invasiveness in habitats occurring on O`ahu, it was categorized as a weed.  If there were ambiguous references (i.e. found on a list of introduced plants) and no other information was found online, it was categorized as a questionable weed.  Questionable weeds with sparing distributions were researched further to assess their potential invasiveness. Those exhibiting life history traits such as effective dispersal mechanisms on O`ahu and viable seed were categorized for evaluation by the Hawai’i Weed Risk Assessment (HWRA) and field experts. Species widely cultivated in Hawai`i for over a hundred years with no references to weediness, improbable dispersal mechanisms, and/or lack of viable seed usually received a “no,” for weediness, meaning it is improbable they would become invasive. 

Step 2: Hawai’i Weed Risk Assessment 
Shahin Ansari of Lyon Arboretum, who was hired specifically to handle weed risk assessments around the state, performs this portion of the prioritization process. The assessment asks 49 questions relating to the degree and extent of cultivation of the species; climate and distribution; whether it has been recorded as a weed elsewhere; undesirable traits (i.e., thorns, toxicity to animals); what type of plant it is (i.e., aquatic, grass, N-fixing); reproductive mechanisms (whether it hybridizes, is self-compatible); dispersal mechanism (water, wind, bird); and any persistence attributes of the species (prolific seed production, seed bank) in an effort to quantify the species’ potential weediness. Expected scores for assessed plants should generally fall between 0 and 29, with 29 being a very high score (e.g., for a species such as Salvinia molesta, which displays many weedy tendencies), and 0 being the lower end of the scale for weediness. Some species have scored as low as -13.  For more information, you may reference Dr. Curtis Daehler’s website at http://www.botany.hawaii.edu/faculty/daehler/WRA 

Step 3: Assign an “Effect on System” score 

The third step of the process is to assign an “Effect on System” score. This part of the prioritization attempts to capture certain species that may not score high on the WRA but may still have significant ecological impacts in O`ahu or around the state. Again, this score is given by researching the species’ behavior either in other areas where it has been introduced, or in its native range, where it may display “weedy” characteristics, such as shade tolerance, gap colonization, or a vining habit. Effects on the composition or regeneration of native communities, or on agriculture, are ranked on a 0 to 3 scale, with 3 being a major effect, and 0 being no effect. The scores for each impact are added, and then we move on to Step 4...  (Table taken from Timmins, S. and S.J. Owen 1999).

Effect on system
Criteria and Scores

0
1
2
3
Composition and structure of terrestrial native communities
Does not affect structurally dominant species.
Minor change in composition of dominant species; little change to basic structure.
Modest effect on composition or structure of community.
Major change to composition or structure of community.
Suppression of regeneration of native species



No significant effect.
Some effect on some species.
Major effect on some species or some effect on dominant species.
Major effect on many species; or major effect on dominant species. 
Effect on agriculture
No effect .
Minor effect on agriculture.
Moderate effect. 
Major effect- may form dominant stands in pasture or cropland, or have spines or be otherwise unpalatable to herbivores.


Step 4: Calculate the species’ ‘Weediness Score’ and ‘Weediness Group’ 

Weediness Score is calculated by adding the WRA score to the “Effect on System” score. The final score is used to place the species in a category, with category A having the highest potential for weediness, and category D having the lowest*. 

Weediness Score = Score on WRA (0-29) + “Effect on System” (0-9) score 
Weediness Group: 
A= 26 and up on Weediness Score 
B= 17-25 
C= 7-16 
D= 6 and below 


Step 5: Assess ‘Practicality of Control’ 

The next step is to decide how easy it would be to control the known populations of the species in question. This is determined by surveying and by asking experts around O’ahu. 

Initial control cheap, achieve in less than one day, little or no monitoring necessary = 10 
Initial control cheap, achieve in 2-6 days, little or no monitoring needed = 9 
Initial control will take over a week, little or no monitoring needed = 8 
Initial control will take over a week, moderate investment in monitoring = 7 
Initial control will take over a week, monitoring will be intensive = 6 
Species appears to be widespread, based on roadside surveys = 5 

Step 6: Derive a ‘Priority Ranking’ 

The last step in the process is to determine a Priority Ranking, which acts as a guide as to what action to take. The Priority Ranking is a combination of the Weediness group and the score assigned for Practicality of Control. This final step allows us to use the ranking as a guide to assess the situation, and allows some flexibility in deciding the management recommendation. 

Action to take                                                                               Priority Ranking Score 
Kill population immediately                                                         A10 
High priority for control, assess for immediacy                           A7-9, B8-10, C9-10 
Control possibly performed; reevaluate after further surveys      A6, B6-7, C7-8, D9-10 
Continue surveying for species to map/document                        A5, B5, C6, D6-8 
Out of project scope                                                                      C5, D5 

* The way we are using the Effect on system score is to bump species scoring in an evaluate category into a targetable category if they exhibit invasive characters not addressed by the WRA.  This is similar to the “bump” of the second screening in the WRA (is it a bird dispersed, shade tolerant vine?) which takes 0-6 scoring species and can assign a reject to them, effectively increasing their score to at least a 7. From there Weediness groups and the actions to take are all ranked based on previously screened species scores versus what we would have done had we caught them really early/ sort of early/too late etc. 

