BASIS+ FILLABLE TASK WORKSHEET

TASKS/LEADERS 

Task Title: Developing methods for mass production and inoculative release strategies to implement kahili ginger biological control in Hawaiian forests
Task Start Date: 01-Mar-03

Task End Date: 30-Sep-05
Task Leader: David Helweg
TASK NARRATIVES  (covers the life of task)

1) Statement of Problem: Invasive plants are now the highest priority resource management problem in natural areas (e.g., national parks and wildlife refuges) of Hawaii. Kahili ginger (Hedychium gardnerianum) is an introduced ornamental with showy, fragrant flowers that has escaped cultivation and become established in mid to upper elevation wet forests of protected natural areas, including those of Hawaii Volcanoes National Park. Unlike other species of ornamental gingers that have escaped cultivation, H. gardnerianum is shade-tolerant, allowing it to invade the understory, whereas other species remain at the forest margin. Seeds of this species are thought to be attractive to nonnative birds, which are effective in spreading the weed throughout the forest. Kahili ginger forms massive, above and belowground rhizome mounds that give rise to a thicket of shoots that grow to 2 or more meters high. Control of kahili ginger is effective only if the rhizome mounds are removed, which involves labor-intensive and often disruptive digging. Whereas some herbicides have been found moderately effective against kahili ginger, their persistence in the soil and/or secondary effects on surrounding vegetation have been a matter of concern. Therefore, biological control is now considered the only practical approach for the long-term management of large kahili ginger infestations (Anderson and Gardner, 1999).  The “ginger strain” of the wilt-causing bacterium Ralstonia (=Pseudomonas) solanacearum has been identified as potential biological control agent for kahili ginger (Anderson and Gardner, 1999).  Preliminary work on this pathosystem has demonstrated the ability of this bacterium to infect and cause mortality of kahili ginger populations at high elevations (900-1200 m) and cooler temperatures where infestations are more common.  Although promising results using a spray suspension of R. solanacearum were observed during initial trials, considerable variation in the infection rate and effect of the infection on host biology were observed (Anderson and Gardner, 2000).  This variation was attributed mainly to the method of inoculum production and the unavailability of large quantities of inoculum at a given time, necessitating the use of multiple small batches during treatments.  This problem has been subsequently addressed by building a mass-production system to produce the inoculum in quantities large enough to be used on a management scale and with adequate quality control.  The development of optimum inoculum production methods for R. solanacearum, determination of kahili ginger natural enemy relationships, and host-range testing of a potential new biocontrol agent (Fusarium oxysporum f. sp. zingiber) are the focus of investigation in this project. 
2) Objectives (Mandatory Field): 
[1] Develop and optimize protocols for R. solanacearum inoculum mass production

[2] Determine spatial and temporal characteristics of R. solanacearum spread and ginger fitness in the field across multiple years following multivariate treatment schedule



3) Methodology: 
In kahili ginger, fitness is directly proportional to the number of fruiting bodies produced each winter.  The bioherbicidal bacterium (Ralstonia solanacearum) requires mechanical wounding to the ginger rhizome to initiate infection.  Experimental plots will be established for 3 treatment types (bioherbicide spray, alginate-encapsulated bioherbicide beads, and bioherbicide spray + beads) at 3 levels of treatment (i.e., 33%, 50%, and 100% wounded).  Each plot will contain 12 subplots in a 3x4 grid, each subplot approximately 6x6 m in area.  Thus, for example, in the 33% wounding condition, ginger in 4 of the 12 subplots will be wounded prior to treatment.  Nine plots representing each combination of treatment type and wounding level will be established, with each plot replicated twice.  One control plot for each of the nine combinations will also be established, but treated with sterile water and sterile beads to quantify the effect of wounding alone.  Biocontrol efficacy is measured by counting fruiting bodies before and over multiple fruiting seasons after treatment.  Additional measures of efficacy include the percent of infected mounds, seedling germination, leaf area, shoot height, shoot biomass, and the recruitment and growth of native seedlings.
 
4) Communication Plan: Results will be promulgated through Annual Reports and synthesized in a Final Report published through the peer-reviewed NPS Cooperative Unit series.  Reports will be distributed to NPS, Forest Service, Agriculture, and international partners.  Additional communication will occur through annual participation in at least one meeting of the Biological Control science community, and at least one open-literature peer-reviewed publication will be sought.  Also, task activity and products will be reported via the GPRA process where relevant.
5) Highlights and Key Findings:        

6) Accomplishments: Pilot testing of the biocontrol agent in the field is underway.  The bacterial disease is slowly spreading as a result of mechanical inoculation.  Application methods using various formulations as carriers of the bacterium, including powdered skim milk and alginate beads, have been evaluated and beads are preferred.  The mass-production system was built in late FY 01, with improvements and bench testing completed in early FY02.   
ANNUAL NARRATIVES  (per year per task)

7) Annual Statement of Work (Mandatory Field): In FY03, experimental plots will be identified, marked, and plant species inventoried.  Pre-treatment counts of ginger fruiting bodies will be followed by bioherbicidal treatment.  In early FY05, data from bioherbicide plots will be collected and analyzed.  In late FY05, all data collection and experiments will end and manuscripts and other reports will be prepared.  
8) Annual Progress:      
PRODUCTS 

9) Task Products: (Bibliographical information related to your project, includes references cited): 
Anderson, R. C., and D. E. Gardner. 1996. Preliminary evaluation of Psuedomonas solanacearum as a potential biological control agent for the alien weed kahili ginger (Hedychium gardnerianum) in Hawaiian forests. Newsletter of the Hawaiian Botanical Society 35: 1,3-6.

Anderson, R. C., and D. E. Gardner. 1997. Biological control of the alien weed kahili ginger (Hedychium gardnerianum) in Hawaii Volcanoes National Park. Abstracts of the 1997 Hawaii Conservation Conference, Maui. P. 11. 

Anderson, R. C., and Gardner, D. E.  1999.  An evaluation of the wilt-causing bacterium Ralstonia solanacearum as a potential biological control agent for the alien kahili ginger (Hedychium gardnerianum) in Hawaiian Forests.  Biological Control, 15, 89-96. 
Anderson, R. C., and Gardner, D. E.  2000.  Efficacy and plant response to Ralstonia solanacearum, a potential bioherbicide for control of kahili ginger (Hedychium gardnerianum).  Abstracts of the X International Symposium on Biological Control of Weeds; 4-14 July, 1999; Bozeman, Montana. P. 63. 

Anderson, R. C., and D. E. Gardner. 2001. Recent developments in the biological control of kalihi ginger with Ralstonia solanacearum in Hawaii. Proceedings of the Western International Forest Disease Work Conference; 14 - 18 August, 2000; Waikoloa, Hawaii

BUDGET 

You won't be able to copy and paste 10) and 11) below, but you should have the information available so you can easily enter the information into BASIS+.  BASIS+ requires each Task or Subtask to have at least one entry for salary or non-salary costs entered.

10) Staff requirements: (names if known, grade of generic employees if not known and amount of time to work).

	Name
	Grade
	Hours (2080 hrs in pay year)

	Rob Anderson
	GS-09
	2080

	student appointment
	GS-04
	2080

	    
	     
	     

	     
	     
	     


11) Other Expenditures:  (List non-salary costs related to project - follow our Projected Budget Worksheet Budget Object Class codes and you'll be home free)

	BOC
	Description
	Amount

	211
	Travel
	$22,000.00

	222
	Motorpool
	$0.00

	233
	Utilities/Phone/Rentals
	$0.00

	252
	Services/OAS
	$0.00

	261
	Supplies
	$16,000.00

	311
	Equipment
	$2,000.00

	412
	Cooperative Agreement
	$0.00
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