Special Technology Development Program

New Project Proposal

PROJECT NUMBER: R5-2003-01

PROJECT TITLE: Developing a Risk Rating System for Black Stain and Annosus Root Disease Using Land Type Associations (LTAs)

PROJECT STATUS: New

EXPECTED PROJECT DURATION:  3 years (2003-2005)

EXPECTED COMPLETION DATE OF THE PROJECT:  FY 2005

SUBJECT (This is a hierarchical table that helps us understand our financial investment.  Please indicate percentage of funding for all that apply; total percentage for numbers 1-6 should equal 100): 

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

	a. Total Biological Control
i. Microbial %
ii. Parasitoides %
iii. Synthetic hormones/pheromones %
iv. Other %
	0
	%
	a. Advancements in Detection Technology 10% 
	10
	%

	
	
	
	b. Landscape Level Assessment Technology10%
i. Data Visualization 
	10
	%

	b. Total Modeling
i. Pesticide (Insecticide) Application %
ii. Disturbance %
iii. Growth and Yield %
iv. Organism  %
v. Population %
vi. Terrain 10%
	10
	%
	c. Remote Sensing
i. Aerial 15%
Digital Sketchmapper
ii. Hyperspectral %
iii. Satellite %
	15
	%

	
	
	
	d. Other – Black Stain root disease risk rating using Land Type Association 15%


	30
	%

	c. Genetic, Cultural and Silvicultural Innovations 
For Controlling Pest Species
i. Fire %
ii. Methyl Bromide Alternatives %
iii. Thinning/Regeneration Techniques and other Silvicultural Guidelines  10%
iv. Resistance, Screening, and Breeding %
	0
	%
	3. Assessment Technology
	%
	

	
	10
	
	a. GIS 15%
b. Spatial Analysis % 
c. Landscape Analysis %
d. Decision Support % 
Risk and Hazard %
Expert Systems %
	15
	

	d. Pesticide Application (Spray) Technology
i. Equipment innovations %
ii. Methods and Guidelines %
	0
	%
	4. Social Values
	%
	0

	
	
	
	5. Technology Transfer Innovations
	%
	0

	e. Other

	0
	%
	6. Other

	%
	0


STATUS OF SUBJECT SPECIES: native

PROJECT OBJECTIVES:  Develop and test a risk rating system for black stain and annosus root disease on Jeffrey and ponderosa pine using Terrestrial Ecological Unit Inventory (TEUI) and Land-Type Associations (LTAs)

BRIEF DESCRIPTION OF PROJECT:  Using TEUI protocol and GIS, botanists will map ecological units (LTA polygons) for the Modoc National Forest (completed in FY 2002), Lassen NF (FY 2003) and Plumas NF (2004).  Geology, geomorphology, soils, potential vegetation, and climate will be used in determining ecological units (LTAs).  Existing and newly collected data will be used.  Polygons at this scale are hundreds to thousands of acres in area.  The LTA information will be stored and analyzed in ArcView/ArcInfo in the form of digital maps and detailed attribute tables.  A printed User’s Guide will be prepared for each Forest.

After LTAs were mapped for Modoc NF in 2002, known black stain and annosus root disease locations were superimposed on the resulting maps.  Black stain root disease on ponderosa and Jeffrey pine (PP and JP) is known to occur in seven of the 28 LTAs known on Modoc NF.  Furthermore, most of the known black stain root disease occurs in only one of the seven.  Using this information, risk ratings for root disease on PP and JP will be developed and field verified by FHP plant pathologists and provincial botanists for the Modoc NF in FY 2003, for the Lassen NF in FY 2004 and for the Plumas NF in FY 2005.
The goal of this project is to identify LTAs where PP/JP is at risk of becoming infected with black stain root disease (caused by Leptographium wageneri) and annosus root disease (caused by Heterobasidion annosum).  Once high-risk-to- root-disease LTAs are known, silviculturists can use this information to prescribe vegetation management to minimize the introduction and/or spread of root disease.  STDP funds will be used to augment the extant mapping effort, to produce management interpretations with-respect-to forest insects and disease, and to field verify the resulting risk rating.  If time permits, the correlation of LTAs with already partially mapped insects (tussock moth, Modoc budworm) will also be determined.

Schedule of activities:  

FY 2003 – Map ecological units on the Lassen NF where PP and JP are at risk to black stain and annosus root disease.  Field verify root disease risk rating by TEUIs and LTAs on Modoc NF.

FY 2004, Map ecological units on Plumas NF where PP and JP are at risk to black stain and annosus root disease.  Field verify root disease risk rating by TEUIs and LTAs on Lassen NF

FY2005 - Field verify root disease risk rating by TEUIs and LTAs on Plumas NF 

FHP LEAD CONTACT:

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax
Bill Woodruff, plant pathologist,  FHP, NE California, Lassen NF,  (530) 252-6680, wwoodruff@fs.fed.us
FHP LEAD INVOLVEMENT (add lines as necessary):

Name
Role

Time Commitment

Bill Woodruff                      Field verify efficacy of risk rating
  
       As needed

PRINCIPAL INVESTIGATOR:

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

Sydney Smith, ecologist, Sierra-Cascade Province,  Modoc NF; 530-233-8831; sesmith@fs.fed.us

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

Name
Role

Time Commitment

Sydney Smith       Identify/map land types at risk to pine root disease
     as needed

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

John Kliejunas, plant pathologist,      FHP, Region 5, Vallejo, CA                (707) 562-8914; jkleijunas@fs.fed.us

COOPERATOR INVOLVEMENT (add lines as necessary):

Name
Role

Time Commitment

John Kliejunas               assist in field verifying efficacy of risk rating
       As needed

JUSTIFICATION:  When treating forest stands infested with root disease, silviculturists often modify prescriptions to minimize potential impacts of root disease on management objectives.  However, when treating stands without a history of root disease, silviculturists can be unaware of the potential for introducing root disease.  With a reliable risk rating for PP/JP black stain and annosus root disease by land types, silviculturists can avoid treatments, or modify treatments to reduce potential adverse impacts, in high-risk areas that result in root disease.  Currently, no such risk rating exists.

URGENCY:  With a reliable risk-rating system, introductions of root disease into high-risk ecological units could be reduced.  The effects of root disease on eastside pine presents long-term management limitations on management of conifer stands.

NATIONAL FHP TECHNOLOGY DEVELOPMENT PRIORITY 

Priority 1: __
Priority 2: _X_
Priority 3: __
Priority 4: _X_

TECHNICAL COMMITTEE DEVELOPMENT PRIORITY (check at least one and describe how proposed work addresses the priorities):  

Priority 1: _X_
Priority 2: _X_
Priority 3: __
Priority 4: __



Priority 5: _X_
Priority 6: _X_
Priority 7: _X_
Priority 8: __

SCOPE OF APPLICATION:  Lassen NF, Modoc NF, Plumas NF.  The methodology could be applied to other eastside pine type stands in Regions 5 and 6.

RESEARCH BASIS:  Terrestrial Unit Inventory (TEUI) mapping is being conducted on the Modoc and Lassen National Forests at the landscape scale.  LTA mapping was completed on the Modoc National Forest in FY 2001, and will be completed on the Lassen National Forest in FY 2003.  Ecological units are derived from interpreting land geology, geomorphology, soils, potential vegetation, and climate.  Polygons at this scale are hundreds to thousands of acres in area.  Products from this effort include ArcView/ArcInfo coverages and detailed attribute tables, as well as a printed User’s Guide.  The Modoc National Forest effort was completed in FY 2002, and the Lassen National Forest will be completed in FY 2003.  Because the ecological units defined in this way are strongly correlated with climate, it follows that components that are associated with characteristic vegetation can be separated out.  This seems to be the case with several TES plant organisms (Botrichium; Calochortus, for example) as well as with at least one forest disease organism, Leptographium wageneri. 

Modoc National Forest LTA mapping was completed in FY 2001, and the user guide completed in FY 2002.  In FY 2003, pathogen and insect occurrence would be further analyzed, and risk attribute tables would be populated.  Preliminary analysis of black stain points from the Modoc National Forest with respect to LTA units suggests that black stain root disease occurs in a small subset of the mapped LTA.  Of 83 separate LTAs, black stain is currently known to occur in ten, or 12%.  Of the 28 zonal plant associations known on the Modoc NF, black stain occurs in seven (25%) and prominently in one (4%).  These subsets of the land type associations share important climatic, vegetation, and geomorphic features.  The LTAs where black stain occurs have (in general) a Ponderosa/mesic shrub or Ponderosa-Jeffrey/mesic shrub zonal vegetation component.  Because this vegetation component is strongly correlated with regional climate, it follows that additional mapped areas can be identified and prioritized as search areas for the black stain organism based on these bioclimatic similarities to the known occurrences.  Annosus root disease points have not yet been analyzed for possible correlations.  
METHODS:  Geologic, geomorphology, potential vegetation, soils, and landform information is examined and grouped into Ecological Types by a team.  Information for the types is derived from existing sources (e.g., soils, geology) and from additional field work (transects to define and determine vegetation zonation).  The types are formed into map units and these are mapped via air photo interpretation and GIS tools such as the TEUI toolkit.  Findings are organized into a detailed User’s Guide that contains descriptions and management interpretations for each Ecological Type, Map Unit.  

Known root disease areas on the Modoc have been found to occur in a limited number of ecological types.  However, all occurrences of these ecological types have not been examined to see if root disease, in fact, is present.  After ecological types are mapped, FHP plant pathologists will survey some of the suspected high-risk root disease units for previously undetected root disease.  

In some areas, aerial surveys using the digital sketchmapping system developed by FHTET will be used.  The GIS map of high-risk root disease LTAs will be input into the system.  The operator can then intensively survey the suspected high-risk areas.  The mapped mortality locations will then be input into a GPS system to aid in ground checking suspected root disease occurrences.  Ten hours of flying time is budgeted for each year.

MEASURES OF SUCCESS:

Standard of Success:  New root disease occurrences discovered in suspected high-risk root disease units.
Expected Outcomes:  Similar correlation between PP/JP root disease and certain LTAs as was found on the Modoc NF

Implementation of Products/methods:  Silvicultural practices on the Lassen, Modoc and Plumas NFs will be modified in high-risk root disease LTAs.
PRODUCTS AND DUE DATES:  Modoc NF user guide complete FY 2002 and field verified in FY 2003.  Lassen NF user guide and field verified in FY2004.  Plumas user guide complete in FY 2004 and field verified in FY2005.
PUBLICATIONS:  Results will be reported in user guides (available on internet and corporate data bases) 

TECHNOLOGY TRANSFER:  The PP/JP root disease risk rating, by LTA will be distributed to the Lassen, Modoc and Plumas National Forests.  The methodology for developing the risk rating could be published nationally.

PRODUCT LEVERAGING  Terrestrial Unit Inventory TEUI mapping is being conducted on the Modoc and Lassen Forests at the landscape scale.  LTA mapping was completed on the Modoc National Forest in FY 2001, and will be completed on the Lassen National Forest in FY 2003.  The LTA user guide for the Modoc was complete in FY 2002.  The correlation between LTA and root disease occurrence has yet to be done.

LONG-TERM BUDGET REQUEST:

	
	Item
	Requested FHP STDP Funding
	Other-Source Funding
	Source

	FY  2003
	
	
	
	

	Administration
	Salary
	7,600
	2,500
	FHP

	
	Overhead
	2,400
	0
	

	
	Travel
	1,000
	1,500
	FHP

	Procurements
	Contracting
	
	0
	

	(includes aircraft)
	Equipment
	2,500
	1,000
	FHP

	
	Supplies
	1,500
	1,000
	FHP

	YEAR TOTALS
	
	15,000
	6,000
	


	FY  2004
	
	
	
	

	Administration
	Salary
	7,600
	2,500
	FHP

	
	Overhead
	2,400
	0
	

	
	Travel
	1,000
	1,500
	FHP

	Procurements
	Contracting
	
	0
	

	(includes aircraft)
	Equipment
	2,500
	1,000
	FHP

	
	Supplies
	1,500
	1,000
	FHP

	YEAR TOTALS
	
	15,000
	6,000
	


	FY 2005
	
	
	
	

	Administration
	Salary
	
	
	

	
	Overhead
	
	
	

	
	Travel
	
	
	

	Procurements
	Contracting
	
	
	

	(includes aircraft)
	Equipment
	2,000
	0
	FHP

	
	Supplies
	500
	0
	

	YEAR TOTALS
	
	2,500
	0
	

	
	
	
	
	

	PROJECT TOTALS
	
	32,500
	12,000
	


LONG-TERM BUDGET REQUEST EXPLANATION:  $1,000/year (equipment) is for CWN aircraft to use for digital aerial sketchmapping.

BENEFITS:  Identify high risk root disease areas so that appropriate silvicultural treatments to achieve long term management objectives can be prescribed.

LITERATURE CITATIONS:  

Winthers, E. et al. 2002.  Terrestrial Ecological Unit Inventory User Guide, Draft. Washington DC, USDA Forest Service.


Pojar, J.K., and B. Meideinger. 1987.  Bioclimatic ecosystem classification in British Columbia.  Forest Ecological Management 22:119-54.
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