Special Technology Development Program

New Project Proposal (revised Jan. 2003)

PROJECT NUMBER: R6-2003-03 (related Projects include: R1-2003-01 and R5-2003-02)

PROJECT TITLE: Evaluating semiochemical technology for managing mountain pine beetle in late and old structure (LOS) lodgepole pine in the Blue Mountains.

PROJECT STATUS: New

EXPECTED PROJECT DURATION:  2 years

EXPECTED COMPLETION DATE OF THE PROJECT:  FY05

SUBJECT: 

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

	a. Total Biological Control

i. Microbial %

ii. Parasitoides %

iii. Synthetic hormones/pheromones 100 %

iv. Other %
	100
	%
	a. Advancements in Detection Technology 
	
	%

	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. 
	
	
	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
	%
	

	e. Other


	
	%
	6. Other


	%
	


STATUS OF SUBJECT SPECIES: native                                                                                    PROJECT OBJECTIVES: The objective of this project is to: evaluate the ability of the beetle-produced anti-aggregant pheromone, verbenone, to reduce mountain pine beetle (Dendroctonus ponderosae, MPB) attacks on lodgepole pine; more specifically, evaluate the effectiveness of two different dose rates using the verbenone pouch release device over areas of 1 and 2 ha (verbenone pouch specification, Appendix 1).  This part of a multi-regional project to “test the efficacy of the verbenone pouch in reducing bark beetle-caused mortality, in collaboration with R1-2003-01 and R5-2003-02.

BRIEF DESCRIPTION OF PROJECT:                                                                                            FY2003: 1) select 1 and 2 ha treatment plots; 2) conduct stand exams and pre-treatment 100% surveys of each plot; 3) apply treatments; 4) monitor MPB flight in attractant baited traps and elution rates of release devices; and 5) conduct post-treatment 100% survey.                                                                                                                       FY2004: 1) enter and analyze data from FY2003 treatments; 2) apply treatments; and 3) conduct post-treatment 100% survey of each plot.                                                                                                     FY2005: 1) enter data and analyze from FY2004 treatments; and 2) prepare reports.  

FHP LEAD CONTACT & INVOLVEMENT:

Name                    Affiliation (Office or Dept.)                        Phone, E-mail, Fax
Don W. Scott 
   Blue Mountains Pest Management Service Ctr.       541/962-6545 

Wallow-Whitman NF     

          dwscott@fs.fed.us
 





                           541/962-6504

Role


        Time Commitment

                                     FHP coordination
              5 wks/yr

PRINCIPAL INVESTIGATOR & INVOLVEMENT:

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

Jane L. Hayes    LaGrande Forestry and Range Sciences Lab            541/962-6549


PNW                                           jlhayes@fs.fed.us

                                                    541/962-6504

Role
       Time Commitment
                                               Project coordination                                     10 wks/yr            COOPERATORS & INVOLVEMENT: (in addition to participants in R1-2003-02 and R5-2003-01)

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

Jim Barrett                          LaGrande RD                                               541/962-8535

                                    Wallowa-Whitman NF                                jbarrett@fs.fed.us

Dick Watson                   Baker Resource Area                                  541/523-1339

BLM                                      dick_watson@blm.gov
Steve Burke                   Phero Tech, Inc.                                            604/940-9944  


Role                                          Time Commitment
Jim Barrett                     Locate treatment plots
             1 wk (FY03)

                                       Coordinate stand exams                                 8 person d (FY03)

Dick Watson                  Locate treatment plots                                    2 person d (FY03)
Steve Burke
          Phero Tech, Inc.

                      10 person d (FY03)

Mike Marsden
          Statistical consultant                                         2.5 d/FY

JUSTIFICATION:  Treatments for reducing the impact of MPB outbreaks commonly involve stand manipulations including green-infested tree removal and silvicultural treatments to reduce overstocking and lower beetle susceptibility (Sartwell & Stevens 1975, McGregor & Cole 1985).  However, depending on the situation, such treatments may not be practical or feasible. The insecticide carbaryl can be applied to the bole of lodgepole and other susceptible host trees as a deterrent to MPB attack (e.g., Haverty et al. 1998), but use is typically limited to accessible trees in small areas and restricted from use in sensitive areas because of undesirable non-target effects.  It has been operationally demonstrated that treatments with semiochemicals can be used for the management of Douglas-fir beetle in high-value stands and over relatively large acreages (e.g., Ross & Daterman 1994, 1995, 1997). The availability of similar semiochemical-based management tools for other bark beetle species would contribute to reducing losses of stands of high value for recreation and/or wildlife, to reducing the build-up of ladder fuels and fuel load in fire prone stands, especially in urban interface areas, and to reducing the risk that infestations may spread from public to private lands.  
URGENCY: Typical habitat for MPB is mature or overmature, large-diameter lodgepole pines growing in overstocked condition.  These conditions are abundant in the Moss Springs area, a popular recreation area above the community of Cove within the LaGrande RD, Wallowa-Whitman NF.  There are over 3000 acres of susceptible lodgepole and ponderosa pine in this area, a significant proportion of which is LOS designation and considered denning habitat for Canadian lynx, and an unknown amount of lodgepole pine stands in the adjacent Eagle Cap Wilderness Area above these stands.  Also, adjacent to these stands are additional susceptible lodgepole and ponderosa pine on BLM land and, at lower elevations, are private lands (industrial and non-industrial) with second growth ponderosa, another susceptible host of MPB.  A relatively extensive infestation of MPB has been detected in mature and overmature lodgepole pine in the area and has moved in to adjacent lodgepole stands. Similar situations have and continue to occur throughout western forests (e.g., Gast et al. 1991).  Limited options exist to reduce the risk of further loss of important wildlife habitat and reduce the risk of spread to the adjacent private lands, as well as to address the concern of the increasing fire risk created by accretion of woody fuels from further mortality within susceptible stands.                                                                                                               

NATIONAL FHP TECHNOLOGY DEVELOPMENT PRIORITY:  Priority 1. The objective of proposed project is aimed specifically at the development and refinement of a semiochemical-based method for controlling MPB, a recognized native pest species which can cause substantial mortality and associated threats to forest health and productivity, including the increase of fire risk, in western pine forests.                                       TECHNICAL COMMITTEE DEVELOPMENT PRIORITY: Priority 3. (see above)              

SCOPE OF APPLICATION:  MPB is considered to be one of the most destructive of all bark beetles occurring in the West (Furniss & Carolin 1977).  It is the most destructive to lodgepole pine (Pinus contorta) throughout its range (Evenden et al. 1943), and also attacks ponderosa (P.  ponderosa), whitebark (P. albicaulis), and other pines.   

RESEARCH BASIS:  The primary component of MPB anti-aggregant pheromone is verbenone (4,6,6-trimethylbicyclo[3.1.1]-hep1-3-en-2-one) (Pittman et al. 1969).  Previous studies in which verbenone has been applied to reduce the incidence of MPB attacks on lodgepole pine and other hosts have had mixed results (e.g., Amman et al. 1989, 1991; Bentz et al. 1990; Lister et al. 1990; Gibson et al. 1991; Shea et al. 1992; Amman 1994; Amman and Ryan 1994).  Miller et al. (1995) showed a dose-dependent response by MPB to verbenone, which may help explain these variable results.  Using the verbenone pouch (Phero Tech Inc.Product # RD-0372/000 label), which is registered for use in controlling southern pine beetle (D. frontalis), recent studies have shown encouraging results in the reduction of attack by MPB on lodgepole pine stands (Bentz et al. 2002, Progar in press).  The pouch contains a higher concentration of verbenone (5g) and higher release rate (25-35 mg/d) than was used in previous MPB studies.  Progar (in press), working within the Red Fish Lake Recreation complex, Sawtooth NRA, ID, found significantly fewer attacked pines in treated vs untreated plots (0.5 acres) over a 2-year period.  In 2001, Bentz et al. (2002) also found significantly fewer trees attacked in treated vs untreated plots (1.0 acres) in lodgepole pine stands in the SNRA and on the Lolo NF; their 2002 results have not been fully analyzed, but percent mortality in treated plots was notably higher (Gibson pers. comm.).  Although the verbenone pouch is not registered by EPA for use in controlling MPB, it can be applied limitedly (nte 250 acres nationally) for experimental purposes (59 FR 3681, 1994). 

METHODS:  We propose to treat, with the verbenone pouch used by R1 in 2002 (“old”) and reduced release rate (“new”) verbenone 5g-pouches, 1-2 ha plots at 40 pouches/acre in 2003 and again in 2004. We plan to treat plots of larger size than used in previous evaluation studies (0.5 and 1.0 acres) in order to assess the potential to scale-up this technology.  Additionally, in cooperation with Phero Tech, we will use two release or dose rates in order to determine if protection can be maintained longer or achieved at lower dosages.  In an ongoing study, an application rate of 20 (“old”) pouches per acre is currently being assessed (Gibson pers. comm.; R1-2003-01).  Following the methods described by Gibson et al. R1-2002-Study Plan, pouches will be placed at ca. 2m above the ground on the north side of trees, at a spacing of ca. 1 pouch/1000 ft2.  


In a randomized incomplete block design, 15 1-ha plots will be identified and assigned at random to receive one of three treatments: 1) verbenone (“old”) pouch, n=5; 2) verbenone (“new”) pouch, n=5; and 3) no treatment, n=5. An additional 10 2-ha plots will be identified and assigned randomly treatment with (4) verbenone (“old”) pouch (n=5) or (5) no treatment (n=5).  In each replicated plot, a 100% survey will be conducted – species, dbh, year of attack (e.g., prior to 2003 vs 2003) – prior to the initial treatment and again at the end of the flight period each year in at least four 0.25-acre subsamples. Although MPB produces only one generation per year, its colonizing flights occur any time from June to September (Ryker and Rudinsky 1978).  Peak flight usually occurs during July.  Treatments will be made in early June and follow-up visits will be made in late Sept. or Oct.  In treatments using the “old pouches”, pouches will be replaced in July if necessary.   


Additionally, a sample of pouches (both “old” and “new”) will be removed from treatment plots at intervals for chemical analysis and to monitor elution rates over the course of the study.  Attractant-baited traps will also be installed and serviced weekly in 3-4 locations near, but not adjacent to the treatment plots to monitor MPB emergence and flight.  Temperature and relative humidity will also be monitored. Standard measures will be taken to assure that data is accurate and properly encoded, analyzed, and archived. 

MEASURES OF SUCCESS:

Standard of Success: Overall, the project will be successful if statistically significant differences between verbenone-treated and untreated plots are found regardless of plot size, and mortality in treated plots does not exceed acceptable levels.  If significant differences are found between dosages or rates, further refinement of application technology may be suggested.                                                                                                           Expected Outcomes: Finding from this and other studies (see R1-2003-01 and R5-2003-02), which provide information from different locations and conditions, other MPB hosts, and aspects of application technology, contribute to the development of a semiochemical-based technology for use in control of MPB.  This technology would provide resource managers with an additional tool in developing integrated management strategies for MPB.                                                                                                                                                                                                                                                                                                                       Implementation of Products/methods: A pilot test, simulating treatment under operational conditions of larger susceptible lodgepole pine stands (e.g., those containing >40% mature or overmature lodgepole pines) is the logical step in progressing from identification of the most promising semiochemical treatment in a field test, to application under full operational conditions at larger scales.  We anticipate by FY05, working in conjunction with the District, to evaluate the most cost effective semiochemical treatment alone or in combination with other silvicultural treatments, including removal of green-infested trees and thinning of residual stands over large-acreage areas as identified in an Environmental Assessment or Environmental Impact Statement prepared by the La Grande RD, Wallowa-Whitman NF.                                                                                  PRODUCTS AND DUE DATES: FY2005: Journal paper/GTR describing results.               PUBLICATIONS: Results will be reported in peer-reviewed journals and/or GTR.                            TECHNOLOGY TRANSFER: Technology will be transferred to FHP, state entomologists and resource managers. Results will be transferred by oral/poster presentations at conferences and workshops, and through publications.                                                                                                                         PRODUCT LEVERAGING: The project is one of several efforts building on recent research to determine the effectiveness of verbenone, specifically the verbenone pouch (old and new), for use in controlling MPB.  It expands the area of application and examines methods.                                                                                                                       LONG-TERM BUDGET REQUEST: 

	
	Item
	Requested FHP STDP Funding
	Other-Source Funding
	Source

	FY 2003
	
	
	
	

	Administration
	Salary
	16355
	19838/4804/1500/1000/7500
	PNW/WW/LaG/BLM/Phero

	
	Overhead
	  7328
	8397/480
	PNW/W-W

	
	Travel
	  2622
	1155
	PNW

	Procurements
	Contracting
	  2400
	
	(PSW – S. Seybold)

	
	Equipment
	
	
	

	
	Supplies
	16202
	
	

	YR TOTALS
	
	44907
	44674
	

	FY 2004
	
	
	
	

	Administration
	Salary
	15761
	20632/4996
	PNW/W-W

	
	Overhead
	  7000
	8715/500
	PNW/W-W

	
	Travel
	  2622
	1155
	PNW

	Procurements
	Contracting
	  2400
	
	(PSW – S. Seybold)

	
	Equipment
	
	
	

	
	Supplies
	15116
	
	

	YR TOTALS
	
	42899
	35998
	

	
	
	
	
	

	PROJECT TOTALS
	87806
	80672
	


LONG-TERM BUDGET EXPLANATION: The budget request for FY2003 is to identify plots, conduct pre-treatment stand exams and surveys, carry out treatment, monitoring, and conduct post treatment surveys; the FY2004 budget request is for treatment, monitoring, and post-treatment surveys.                                          BENEFITS:  This project in cooperation with R1-2003-01 and R5-2003-02: 1) provide replicated evaluation of a semiochemical-based technology for management of MPB; 2) assesses whether an expanded area can be treated successfully; and 3) assesses whether lower, extended release of anti-aggregant can be effective.    
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APPENDIX 1. Verbenone pouch 

The pheromone formulation for western use consists of 98% technical grade verbenone (4,6,6-trimethylbiclyclo[3.1.1]-hept-3-en-2-one) at 20% (+) and 80% (-), whereas for southern pine beetle the ratio of plus to minus is ca 55% (+) and 45% (-).  Plus verbenone is the more expensive component.  

Contact: Steve Burke

   Phero Tech, Inc. 

   Ph (604)940-9944

   Toll free (800)665-0076 

   Fax (604)940-9433

    steveb@pherotech.com, 

