Special Technology Development Program

New Project Proposal

PROJECT NUMBER R6-2003-02

PROJECT TITLE:  Protocol Development for Planting Resistant Port-Orford-Cedar 

PROJECT STATUS New: not previously funded

EXPECTED PROJECT DURATION Six years: Winter 2002 / Spring 2003 through Summer 2008

EXPECTED COMPLETION DATE OF THE PROJECT FY 08  

SUBJECT 
	1. Total Suppression/Prevention Technology
	%
	
	2. Survey and Monitoring Technology
	%
	

	a. Total Biological Control

i. Microbial %

ii. Parasitoides %

iii. Synthetic hormones/pheromones %

iv. Other %
	
	%
	a. Advancements in Detection Technology 
	39,406
	44.6%

	v. 
	
	
	b. Landscape Level Assessment Technology

i. Data Visualization 
	
	%

	b. Total Modeling

i. Pesticide (Insecticide) Application %

ii. Disturbance %

iii. Growth and Yield %

iv. Organism  %

v. Population %

vi. Terrain %
	
	%
	c. Remote Sensing

i. Aerial %

ii. Hyperspectral %

iii. Satellite %
	
	%

	vii. 
	
	
	d. Other


	
	%

	c. Genetic, Cultural and Silvicultural Innovations 

For Controlling Pest Species

i. Fire %

ii. Methyl Bromide Alternatives %

iii. Thinning/Regeneration Techniques and other Silvicultural Guidelines %

iv. Resistance, Screening, and Breeding %
	
	%
	3. Assessment Technology
	%
	

	v. 
	8,791
	10.0%
	a. GIS %

b. Spatial Analysis % 

c. Landscape Analysis %

d. Decision Support % 

Risk and Hazard %

Expert Systems %
	
	

	d. Pesticide Application (Spray) Technology

i. Equipment innovations %

ii. Methods and Guidelines %
	
	%
	4. Social Values
	%
	

	iii. 
	
	
	5. Technology Transfer Innovations
	40,105
	45.4%

	e. Other


	
	%
	6. Other


	%
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STATUS OF SUBJECT SPECIES: native (Port-Orford-cedar) and non-native invasive (Phytophthora lateralis)

PROJECT OBJECTIVES 
1)
To develop and evaluation process for planting Port-Orford-cedar that are resistant to P. lateralis.   Evaluation criteria will include severity of the burn and plant community (series).  Determine if the effects of fire (severity), coupled with planting of seedlings resistant to P. lateralis can re-establish Port-Orford-cedar onto sites where it has been eliminated by the pathogen and if this changes depending on the plant community (series)

BRIEF DESCRIPTION OF PROJECT:  Describe primary activities for each year.  This may be a clearly worded bulleted list or graphic of milestone activities

Winter 2002 / Spring 2003

Identification of 54 planting areas (18 /administrative unit)

Spring
2003




Plant non-resistant Port-Orford-cedar to determine pathogen locations

Fall 2003
Sow low, moderate, and highly resistant stock

Spring 2004
Plant low, moderate, and highly resistant stock

Summer 2004 through Summer 2008



Monitor planting sites for mortality.  Preliminary Analysis.

Winter 2008



Final analysis.  Write report of results

FHP LEAD CONTACT:

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax
Frank Betlejewski
Port-Orford-cedar Program Manager,
(541)858-6127


USFS
fbetlejewski@fs.fed.us



fbetlejewski@fs.fed.us



FAX (541)858-6101

FHP LEAD INVOLVEMENT:


Role

Time Commitment

Frank Betlejewski
Project Manager

FY02 5 weeks




FY03 4 weeks




FY04 2 weeks




FY05 2 weeks




FY06 2 weeks




FY07 2 weeks




FY08 4 weeks
PRINCIPAL INVESTIGATORS:

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax

Frank Betlejewski
Port-Orford-cedar Program Manager
541)858-6127


USFS
betlejewski@fs.fed.us

FAX (541)858-6110

Pete Angwin
Plant Pathologist
(530)242-2336


Northern CA, USFS
pangwin@fs.fed.us



FAX (530)242-2233

Don Goheen
Pathologist / Entomologist
(541)858-6125


SW OR, USFS
dgoheen@fs.fed.us



FAX (541)858-6110

PRINCIPAL INVESTIGATOR(S) INVOLVEMENT (add lines as necessary):

Name
Role

Time Commitment

        Frank Betlejewski
Project Manager

FY02 5 weeks


 

FY03 4 weeks




FY04 2 weeks




FY05 2 weeks




FY06 2 weeks




FY07 2 weeks




FY08 4 weeks
Pete Angwin
Plant Pathologist (Technical Review)
FY02 1 week




FY03 1 week




FY04 0.5 weeks




FY05 0.5 weeks




FY06 0.5 weeks




FY07 0.5 weeks




FY08 0.5 weeks
Don Goheen
Pathologist / Entomologist

FY02 1 week


(Technical Review)

FY03 1 week




FY04 0.5 weeks




FY05 0.5 weeks




FY06 0.5 weeks




FY07 0.5 weeks



FY08 0.5 weeks


COOPERATORS (contributing to, but not leading, the project) (add lines as necessary): 

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax

Rich Sniezko
Geneticist, Dorena 
(541)767-5716


Tree Improvement Center
rsniezko@fs.fed.us


FAX (541)767-5709

Everett Hansen
Plant Pathologist
(541)737-5243


Oregon State University
hansene@bcc.orst.edu


FAX (541)737-3573

COOPERATOR INVOLVEMENT:

Name
Role

Time Commitment

Rich Sniezko
Provide / Cultivate

FY02 0.5 weeks


Resistant POC,

FY03 0.5 weeks


Technical Review

FY04 0.5 weeks




FY05 0.5 weeks




FY06 0.5 weeks




FY07 0.5 weeks




FY08 0.5 weeks


Everett Hansen
Technical Review

FY02 0.5 weeks




FY03 0.5 weeks




FY04 0.5 weeks




FY05 0.5 weeks




FY06 0.5 weeks




FY07 0.5 weeks




FY08 0.5 weeks


JUSTIFICATION :
Port-Orford-cedar is an ecologically unique tree and extremely valuable timber species that occurs naturally in a very limited range in Southwest Oregon and northwestern California.  Since the early 1950s, Port-Orford-cedar has been severely impacted by P. lateralis, a highly mobile, water-borne exotic pathogen.  When introduced into an area, P. lateralis invariably kills hosts growing where there are avenues for spore dispersal (stream courses, drainages, or low-lying areas downslope from sites of introduction).  Past efforts to manage Port-Orford-cedar root disease have mostly focused on preventing introduction of the causal organism into yet-uninfected areas.  To date, there have not been options for dealing with the disease when it is already present on a favorable site.  The goal of development of genetic resistance is to ultimately allow Port-Orford-cedars to be re-established on infested sites and to provide an additional tool for forstalling disease expansion into new high hazard sites where resistant plantings could reduce risk of introductions.  The Region 5/Region 6 Port-Orford-cedar Technical Committee has developed a list of technology develpoment and research needs for management of Port-Orford-cedar. .  Evaluating the effect of fire as a sanitizing agent, evaluating regeneration and silvicultural methods to support timely planting of resistant Port-Orford-cedar, and determining practical limits to pathogen survival under various forest conditions, including the role of associated vegetation are all considered high priorities.

2004 will be the first year that large amounts of resistant Port-Orford-cedar seedlings will be available for planting.  No guidance currently exists governing outplanting strategies.  Resistant stock will be available in limited quantities in the immediate future and development of planting protocols will maximize the use of this limited resource.  This project will examine the interrelationship of burn severity, plant community (series), and pathogen persistence and how these factors affect the survival of resistant Port-Orford-cedar with three different levels of resistance: low, medium, and high.

URGENCY:
Urgency for this project is great.  P. lateralis is an introduced pathogen that is extremely virulent, it is continuing to spread and affect hosts in new areas in spite of efforts to prevent it from doing so, and Port-Orford-cedar has a very limited range.  The disease can essentially eliminate mature Port-Orford-cedars from high hazard sites, especially along streams.  This is very significant since some of Port-Orford-cedar's most important ecological functions are as critical cover and long-lasting snags in riparian areas and crucial long, term large woody structure in streams.  Up until now, there is virtually no way to restore populations in already infected areas.

The proposed project area is within the perimeter of the Biscuit fire.  This fire is considered one of the largest fires in the history or Oregon.  The 500,000 acre fire encompasses approximately 20 to 25% of the range of Port-Orford-cedar.  Even without the effects of the Bisquit fire, there has been considerable concern from some sectors of the public that Port-Orford-cedar root disease threatens Port-Orford-cedar with extinction.  Several court cases and a petition to list Port-Orford-cedar in Appendix II of the Convention on International Trade in Endangered Species (CITES) have resulted.  The World Wildlife Fund is currently investigating the potential to list Port-Orford-cedar under the Endangered Species act due to the alleged negative impacts to the species from the Biscuit fire.  Federal land management agencies have expended considerable time and resources responding to these legal challenges.  Establishing Port-Orford-cedars resistant to P. lateralis onto sites where the pathogen had existed or contiues to exist in low amounts should allay fears concerning extirpation of the host.

Sectors of the public also object to currently-used preventive management techniques, especially roadside sanitation treatments and road closures.  They find treatments to be inconvenient and unsightly, and they question treatment effectiveness.  Adding the option of using a "biological control" approach like resistance planting would greatly increase acceptance of the overall Port-Orford-cedar root disease management strategy.

NATIONAL FHP TECHNOLOGY DEVELOPMENT PRIORITY 

Priority 1: __
Priority 2: XXX

Priority 3: XXX

Priority 4: XXX

The project proposal meets 3 National priorities:

Priority 2:
Develop guidelines for the integration of silvicultural procedures, prescribed burning, and other tools and techniques that reduce the adverse impacts of pest species.

While this project focuses on wildfire and the opportunity to re-establish Port-Orford-cedar onto infested sites, there is potential to mimic some of the wildfire effects (burn severity) with prescribed burning and use prescribed fire as a routine management application coupled with planting resistant Port-Orford-cedar.

Priority 3:
Develop techniques to quantify the impact (forest structure and function) of pest species as disturbance agents in forest ecosystems including their interaction with other disturbance agents such as fire and wind.

Low, moderate, and high severity burns that occurred on different soils supporting different plant communities (series) will be examined.  Plant series will include Jeffrey pine (serpentine soils), Port-Orford-cedar, and tanoak.  Survival of low, moderate, and highly resistant Port-Orford-cedar will be evaluated by burn severity and plant community.

Priority 4:
Develop or improve detection, analysis, and management of pest species, especially technologies or methods that that contribute to our ability to prevent introductions or to detect and eradicate new introductions.

Prescribed fire application to new P. lateralis sites has potential to negatively impact and perhaps eliminate the pathogen.  Evaluation of the effect of burn severity on pathogen persistence in different plant communities could provide methodologies into another use for prescribed fire: reduction / removal of P. lateralis. 

TECHNICAL COMMITTEE DEVELOPMENT PRIORITY 

Priority 1: XXX
Priority 2: XXX
Priority 3: __
Priority 4: __



Priority 5: XXX
Priority 6: __
Priority 7: __
Priority 8: __

The project proposal meets 3 Technical Committee priorities:

Priority 1:
Technologies that detect, quantify, or predict the effects of pathogens and other microorganisms on resource production and ecological processes.

The project seeks to determine the type of burn severity needed to reduce or eliminate P. lateralis in three different plant communities (series).

Priority 2:
Develop effective risk or hazard guidelines, management strategies, or simulation models for pathogens, decline syndromes, or hazard trees.

The project can show the need for planting a limited resource: resistant Port-Orford-cedar stock or situations for planting “woods run” Port-Orford-cedar stock.  Tracking the survival of Port-Orford-cedar stock with three levels of resistance (high, medium, and low) can provide insight not only for situations where resistant Port-Orford-cedar stock is needed but also for situations where less resistant or even non-resistant Port-Orford-cedar stock could be used.

Priority 5:

Develop accurate hazard / risk/impact models and succession models that account for the effects of major insects and pathogens.

One of the products from this project will be GIS mapping which intersects polygons for plant community (series), P. lateralis occurrence, and burn severity.  The results of this project could provide a predictive tool for persistence of the pathogen following fire events in the same plant communities.

SCOPE OF APPLICATION
Results of this project would be directly applicable to management of Port-Orford-cedar throughout its entire range in southwest Oregon and northern California.  Federal Land Management agencies that would benefit include the USDA Forest Service (Siskiyou, Six Rivers, Shasta Trinity, and Klamath National Forests), the USDI Bureau of Land Management (Medford, Roseburg, and Coos Bay Districts), and the USDI Park Service (Oregon Caves National Monument).  State, Tribal, and private land managers in Southwest Oregon and Northwest California could also find the results extremely useful.  In addition, the effective use of resistant Port-Orford-cedar stock that is highly resistant to P. lateralis and prescribed burning could revitalise the once extensive and lucrative Port-Orford-cedar ornamental industry throughout the Pacific Northwest.

RESEARCH BASIS 
Family and clonal variation in Port-Orford-cedar resistance to P. lateralis has been demonstrated (Hansen, et al., 1989) and a quick and relatively inexpensive branch lesion test for screening Port-Orford-cedars has been developed (Hansen, 1996).  Need for field validating of the screening results was suggested by Sniezko, et al. (1996) who showed low correlation between results of branch lesion tests and another more time consuming screening technique that involved root dip inoculations.  The most resistant trees showed similar results in both tests but trees that were not in the top resistance categories tended to score differently.

Besides the possibilities provided by resistance, there are additional considerations for the use of prescribed fire.  Phytophthora lateralis is known from the literature to be sensitive to heat.  One study found that the organism could not be found on particles of organic matter that head been exposed to a temperature of 67° Fahrenheit for 16 weeks (Ostrofsky and others 1977).  In a second study, after 7 days, Phytophthora lateralis could not be recovered from bags of soil that that reached temperatures of 104° Fahrenheit for at least 4 hours per day (Hansen and Hamm 1996).

The effects of wildfire on the pathogen are unknown.  There is potential that the pathogen could be removed from the soil by the heat from the Biscuit fire and from application of prescribed fire.

METHODS 


Identification of 54 planting areas

A)
Intersect Biscuit Fire burn severity mapping (high, medium, and low) with plant series mapping (Jeffrey pine, tanoak, and Port-Orford-cedar), and known locations of Phytophthora lateralis.  P. lateralis locations will be taken from mapping done for the Port-Orford-Cedar Rangewide Assessment.

B)
Use pre-Biscuit Fire aerial photos to locate approximate P. lateralis locations on post fire aerial photos.

C)
Using pre and post Biscuit fire photos and input from a representative from the local administrative unit, locate P. lateralis sites on the ground.

D)
Nine sites will be selected on 3 administrative units (Pacific Zone, Smith River National Recreation Area, and the Two Rivers Zone).  Each site will have 2 plots for a total of eighteen plots per administrative unit for a total of 54 plots.

	
	Number of High Burn Severity Plots
	Number of Medium Burn Severity Plots
	Number of Low Burn Severity Plots
	Total Plots by Series

	Jeffrey Pine Series
	6
	6
	6
	18

	Port-Orford-Cedar Series
	6
	6
	6
	18

	Tanoak Series
	6
	6
	6
	18

	Total Plots by Burn Severity
	18
	18
	18
	


Total number of all plots: 54.






Each infested plot will be planted with 60 non-resistant (woods run) Port-Orford-cedar in the spring of 2003.  Planting will be done by service contract and administered by personnel from the local administrative unit under the guidance of the project manager.  After 6 weeks in the ground, the planted stock will be collected (service contract) and taken to the J. Herbert Stone nursery in Central Point, Oregon for analysis to determine presence of P. lateralis.

Infested areas will be planted again in the spring of 2004.  Work will be done by service contract.  Planting will again be 60 trees per plot.  Stock will be 20 seedlings each of low resistance, moderate resistance, and highly resistant stock.

Seedling mortality evaluations will begin in the summer of 2004 and continue annually until the summer of 2008.  Mortality will categorized by plant series, burn severity, and level of resistance of the planted Port-Orford-cedar.

MEASURES OF SUCCESS:


Standard of Success:
The standard of success for resistant seedlings is an easily identified trait – survival.


Elements of interest include variation in survival by burn severity, plant series, and level of resistance.

Expected Outcomes:
Evaluation of how Port-Orford-cedar stock with different levels of resistance survive in areas of different burn severity and different plant communities.

Implementation of Products / Methods


Project will provide information for using resistant Port-Orford-cedar stock and prescribed fire application as a routine management tool in 3 different plant communities.  Potential is to apply the techniques of prescribed burning and planting of resistant stock on every P. lateralis site within the range of Port-Orford-cedar that has these 3 plant communities and re-establish Port-Orford cedar on all these sites.


GIS mapping may serve as a predictive tool for future application of planting and burning prescriptions.
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PRODUCTS AND DUE DATES:

Winter 2002
Sow resistant POC stock at Dorena  Tree Improvement Center.  Develop GIS polygons for P. lateralis locations, plant series, and burn severity.

Spring 2003
Select planting sites, award service contract, plant sites, and evaluate for presence of P. lateralis.  Write report of results.

Spring 2004
Award service contract.  Plant resistant stock.

Summer 2004 through

Summer 2008
Evaluate mortality of plantings by resistance level, burn severity, and plant community.

Winter 2008
Write final report

PUBLICATIONS 
Report; possible publication(

TECHNOLOGY TRANSFER 
Results of this project would be directly applicable to management of Port-Orford-cedar throughout its entire range in southwest Oregon and northern California.  Federal Land Management agencies that would benefit include the USDA Forest Service (Siskiyou, Six Rivers, Shasta Trinity, and Klamath National Forests), the USDI Bureau of Land Management (Medford, Roseburg, and Coos Bay Districts), and the USDI Park Service (Oregon Caves National Monument).  State, Tribal, and private land managers in Southwest Oregon and Northwest California could also find the results extremely useful.

Interim results of the project will be reported bi-annually at meetings of the Interregional Port-Orford-cedar Technical Team.  Final results will be released as a formal eport or possible as a peer reviewed publication.  Information from this project will also be disseminated at Port-Orford-cedar root disease training sessions prepared by the Southwest Oregon Forest Insect and Disease Technical Center.

PRODUCT LEVERAGING

This project is a direct result of Project Number: R6-97-01: Development of a Phytophthora lateralis Resistance Program for Port-Orford-cedar.

LONG-TERM BUDGET REQUEST:

	
	Item
	Requested FHP STDP Funding
	Other-Source Funding
	Source

	FY  2002
	
	
	
	

	Administration
	Salary
	8,710
	
	

	
	Overhead
	1,307
	
	

	
	Travel
	1,456
	
	

	Procurements
	Contracting
	39,400
	
	

	
	Equipment
	2,415
	
	

	
	Supplies
	2,100
	
	

	YEAR TOTALS
	
	55,388
	
	


	FY 2003
	
	
	
	

	Administration
	Salary
	3,258
	
	

	
	Overhead
	489
	
	

	
	Travel
	819
	
	

	Procurements
	Contracting
	3,000
	
	

	
	Equipment
	1,391
	
	

	
	Supplies
	1,600
	
	

	YEAR TOTALS
	
	10,557
	
	


	FY 2004
	
	
	
	

	Administration
	Salary
	1,304
	
	

	
	Overhead
	196
	
	

	
	Travel
	546
	
	

	Procurements
	Contracting
	0
	
	

	
	Equipment
	126
	
	

	
	Supplies
	1,000
	
	

	YEAR TOTALS
	
	3,172
	
	

	
	
	
	
	

	PROJECT TOTALS
	SEE BELOW
	
	
	

	
	
	
	
	


FY 05 through FY08 will be the same tasks (costs) as FY 04.

4 x 3,172 = 12,688 

Total Project Costs = $55,388 + $10,557 + 3,172 + $12,688



= $81,805

BENEFITS 

The primary reason for restoring Port-Orford-cedar to sites affected by root disease is an ecological one.  However, for the purpose of this analysis, an economic approach will be used.  The assumption is that Port-Orford cedar is being grown for economic value only.  This assumes that the ecological values are at least as significant as the economic values.  However, it is difficult to quantify the value of a threatened fish species or the value of shade on the stream the fish inhabit.

On lands administered by Federal agencies, about 8% of all acres containing Port-Orford- cCedar are infested with P. lateralis.  In 2000, this was estimated to be about 29,000 acres in California and Oregon.

A high proportion of the sites affected are optimal sites for Port-Orford-cedar establishment and growth, or would be in the absence of the disease.  Many are riparian areas, areas directly around large bodies of water, or areas with perched water tables on ultramafic soils.  In the absence of root disease, the assumption is that Port-Orford-cedar growing on such sites would produce 40,000 bdft/acre at age 60.  With root disease present and no resistant stock, little if any POC volume would be produced

Stumpage price for POC is was about $700 / thousand board feet in 2001 for second growth.  The assumption is that these prices will stay constant.  

Using a 60 year timeframe and assuming 40 MBF / acre this give a gross value of $28,000 / acre.  Using a 5% interest rate (multiplier of 18.7), the value of that wood in today’s dollars is about $1,500 per acre on acres where Port-Orford-cedar currently can not be grown at all.

Multiplied by the 29,000 infested acres, this comes to about $43,500,000 of added economic value.

LITERATURE, CITATIONS, ATTACHMENTS:  
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Hansen, E.M. and Hamm P.B.. 1996.  “Survival of Phytophthora lateralis in infected roots of Port-Orford-cedar”.  Plant Disease 80:1075-1078.

Hansen, E.M. 1996. Testing Port-Orford-cedar for resistance to Phytophthora lateralis: final report. Cooperative Aid Agreement PNW-95-0685 (draft).

Ostrofsky, W.D., R.G. Pratt, and L.F. Roth,1977.  “Detection of Phytophthora lateralis in soil organic matter and factors that affect it”s survival”.  Phytopathology 67:79-84.
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