
Special Technology Development Program
New Project Proposal

PROJECT NUMBER: NA-2003-02

PROJECT TITLE: Development of Detection and Monitoring Techniques for the Emerald Ash Borer

EXPECTED PROJECT DURATION: 3 years

SUBJECT: 2.a.  Advancements in Detection Technology 100%

STATUS OF SUBJECT SPECIES: Non-native/Non-native invasive  

PROJECT OBJECTIVES:  We will determine (1) the effectiveness of trap logs and girdled trees in attracting Emerald Ash Borer (EAB) adults, (2) the best tree species to use as a trap log or trap tree, (3) the effectiveness of standard, baited “bark beetle” traps in catching EAB adults, and (4) the effectiveness of various standard baits in attracting EAB adults.  In addition, we will determine if EAB adults are attracted to insect and host volatiles by testing EAB responses to (5) caged females and (6) simple extracts of ash bark and foliage in field trials.  Finally, we will evaluate (7) the use of sticky-banded girdled trees, trap logs, or baited traps to delimit the zone of infestation by laying out arrays of trap trees and traps at varying EAB densities within and near the leading edge of the infestation and in specific EAB management zones. 

BRIEF DESCRIPTION OF PROJECT:  
The emerald ash borer (EAB), Agrilus planipennis Fairmaire (Coleoptera: Buprestidae), is the latest exotic forest insect pest to be discovered in North America.  In July 2002, EAB was identified as the causative agent of widespread ash (Fraxinus sp.) mortality in southeastern Michigan.  Given the extent of the infestation, it is believed that EAB has been established in the area for at least 5 years.  As of September 2002, EAB had been found in 6 counties in southeastern Michigan and in nearby Essex County, Ontario, Canada.

Emerald ash borer has the potential to become a major forest insect pest in North America.  It is estimated that well over 100,000 ash trees are already infested and tens of thousands of trees in woodlots, parks and residential areas have been killed.  In contrast, less than 1000 trees infested with the Asian longhorned beetle (ALB), Anoplophora glabripennis, were found in the first year of the ALB eradication program in New York (1996, 812 trees) and in Chicago (1998, 521 trees).  Quarantines to regulate ash logs and nursery stock have been established in Canada and Michigan to reduce the risk of human-assisted spread of EAB, and a federal quarantine in the U.S. has been proposed.  Accurate delimitation of the infested area is critical for regulatory officials who must establish the quarantine boundaries, particularly given the negative economic impacts sustained by nurseries and other affected industries within the quarantined area.  Survey crews primarily use symptoms such as adult exit holes, bark splits over galleries, epicormic shoots or canopy dieback to identify potentially infested trees.  Newly infested trees, however, typically demonstrate no external symptoms, making it difficult to truly delineate the EAB infestation.  Methods to trap adult EAB beetles, which are likely to be present for 10 to 12 weeks in the summer, would substantially increase our ability to identify the leading edge and extent of EAB distribution.  

The need for effective methods to detect, attract and monitor EAB adults attained even greater importance in October 2002, when USDA APHIS PPQ convened a Scientific Advisory Panel (SAP) to consider the EAB situation and recommend a course of action.  The strategy recommended by the SAP was presented to and accepted by state and federal agency personnel, including USDA Forest Service officials.  Recommendations from the SAP included a large-scale program to contain and ultimately eradicate EAB.  This program will require establishment of a 5-mile wide intensive Survey & Detection zone that borders the outer edge of a 3-mile wide “Fire Break” zone.  The Fire Break zone will link areas of low ash density. Any new EAB infestations detected in this zone will be treated aggressively and eradicated. A 3-mile wide Suppression zone will be established inside the Fire Break zone and 1-3 miles beyond the perimeter of the known infested area.  Ash trees in the Suppression zone will function as a sink for EAB beetles dispersing from the core infestation and infested trees will be removed or treated annually to decrease beetle density and protect the Fire Break zone from infestation.  The ability to detect and monitor EAB adults will obviously be a key component of the activities proposed for all three of the management zones as well as the core infestation.  The affected area could encompass over 3000 square miles.  

An effective method to attract and trap EAB adults was identified as one of the most critical research needs by the SAP.  This project will address this critical need by developing detection and monitoring techniques for EAB adults, including trap trees, trap logs, traps, and attractive compounds that are either plant-produced or insect-produced.  These techniques will aid in delimiting the boundaries of the EAB infestation, detecting EAB within the Survey, Fire Break and Suppression zones, and will be helpful in estimating EAB population density and dispersal capacity.

Year 1.  During the first year, we will test a variety of trapping techniques for EAB adults, including sticky bands on trees and logs, funnel traps, and panel traps.  Using sticky bands, we will evaluate EAB adult landing rates on healthy and girdled host trees including green ash (Fraxinus pennsylvanica), white ash (F. americana), and black ash (F. nigra) and potential host trees including elm (Ulmus americana) and black walnut (Juglans nigra).  Similarly, we will evaluate which tree species are most attractive to EAB, using sticky-banded trap logs of various tree species set up in a randomized complete block layout.  We will determine the most attractive trap type by comparing several different types of traps baited with a single attractive lure composed of ash tree volatiles.  We will determine the most attractive lure by testing several potential attractants using one or two trap types.  Potential attractants to be tested include tree stress compounds such as ethanol, ethylene and acetaldehyde, and major volatile components of green ash such as linalool, methyl salicylate, and trans-ocimene.  At each site, blocks of traps or baited trees will be laid out with a minimum of 10 replicates per treatment and 25 m between traps or trees.  In addition, during Year 1, simple extracts will be made from uninfested host material, infested host material, and from male and female beetles and tested to determine if they are attractive to EAB.

Year 2.  During the second field season, additional trapping experiments will be conducted based on the results of Year 1.  The most promising trap types (sticky-banded trees, funnel traps, vane or panel traps) will be tested with the most promising general attractants and simple ash bark and leaf extracts.  We will also bait healthy (non-girdled) trees with the most promising attractive lures and monitor EAB landing rates on sticky bands attached to the trees at varying heights.  In addition, we will evaluate the relative attraction of sticky-banded girdled trees, trap logs, and baited traps to EAB adults by establishing a series of blocks that include girdled trees, trap logs and baited traps in high density EAB populations in the core of the infestation, in areas along the edge of the infestation where EAB density is expected to be low and beyond the known edge of the infestation. Attractive extracts acquired from beetles and host material will be analyzed by gas chromatography (GC) and mass spectrometry (MS) to determine the identity of the attractive volatiles.

Year 3.  During the third year, further experiments to determine the optimal trapping protocol for conducting detection and delimiting surveys will be conducted.  These experiments will focus on identification of optimal trap types or trap trees and lures within different management zones and at varying EAB densities.  Potential pheromone and kairomone candidates identified from attractive insect- and host-produced volatiles will be tested in the field.  

FHP LEAD CONTACT:

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax
Steven Katovich
S&PF-FHP St. Paul, MN 
651-649-5264, skatovich@fs.fed.us
FHP LEAD INVOLVEMENT:

Name
Involvement
Time Commitment
Steven Katovich
Review project plans/reports,monitor
5% 
 
progress, assist in technology transfer


PRINCIPAL INVESTIGATORS:

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax
Therese Poland 
USDA-FS NCRS-E. Lansing, MI 
517-355-7740 x 17, tpoland@fs.fed.us
Robert Haack 
USDA-FS NCRS-E. Lansing, MI
517-355-7740 x 36, rhaack@fs.fed.us
Deborah McCullough
Michigan State Univ., E. Lansing, MI
517-355-7445, mccullod@msue.msu.edu
Andrew Storer
Michigan Tech. Univ., Houghton, MI
906-487-3470, storer@mtu.edu
PRINCIPAL INVESTIGATORS INVOLVEMENT:

Name
Role
Time Commitment
Therese Poland 
Study design, trapping, volatile analysis
 
data analysis, report writing 


30%
Robert Haack 
Study design, trapping, report writing


10%
Deborah McCullough
Study design, trapping, data analysis, report writing
20%
Andrew Storer
Study design, volatile analysis, report writing


10%

COOPERATORS:  We will work with a number of state (MDA, MI-DNR), federal (APHIS), university (Michigan State University, Michigan Technological University), private (golf courses, parks, nurseries), and international (CFIA and CFS in Ontario) cooperators.  

COOPERATOR INVOLVEMENT:  Cooperators will assist with location and use of field sites and in integration of study results with the EAB quarantine and eradication program.

JUSTIFICATION:    This study directly addresses the high priority STDP objective  to “develop or improve detection, analysis, and management of pest species, especially technologies or methods that contribute to our ability to prevent introductions or to detect and eradicate new introductions.”  The MDA, MI DNR, USDA APHIS and USDA Forest Service have agreed to develop and implement a large-scale, aggressive program to contain and eradicate EAB.  Success of this program will depend largely upon our ability to accurately delineate infested areas, detect new infestations and monitor EAB densities. Effective methods to trap, attract and monitor EAB adults will be an essential aspect of the eradication program and was listed as one of the most critical research needs by the SAP.  Currently, visual surveys of ash are the only means available for locating infested trees.  However, external symptoms are not apparent until at least one year after attack, when many beetles have already emerged and dispersed.  There are currently no techniques for locating recently attacked trees or for trapping or monitor EAB adults.  It seems likely, therefore, that (1) many infested trees will at first be overlooked in the infested area, and that (2) it will be very difficult to accurately determine the leading edge of the infestation and (3) establish  boundaries of the management zones.  Developing technologies or methods to detect EAB adults is absolutely critical to the success of the EAB program.

URGENCY: Information that will be provided by this project is urgently needed to aid in the detection of trees infested with the emerald ash borer.  There are currently no means for detecting newly attacked trees, which is an essential for determining the leading edge of infestations and successful implementation of the EAB eradication program.  A key factor in the success of eradication programs is rapid detection of newly infested trees followed by immediate implementation of aggressive control techniques.  Emerald ash borer is already established in an area that exceeds 1000 square miles.  If left unchecked, EAB can be expected to continue to expand its range.  For eradication of EAB to have a chance at success, aggressive control measures must be implemented.  Effective survey and detection techniques are urgently needed for immediate implementation into an aggressive EAB containment and eradication program.  

NATIONAL FHP TECHNOLOGICAL DEVELOPMENT PRIORITY:

Priority 1: __
Priority 2: __
Priority 3: __
Priority 4: XX

This project relates directly to the National FHP priority of:
Develop or improve detection, analysis, and management of pest species, especially technologies or methods that contribute to our ability to prevent introductions or to detect and eradicate new introductions.

TECHNICAL COMMITTEE DEVELOPMENT PRIORITY: 

Priority 1: __
Priority 2: __
Priority 3: XX
Priority 4: __


Priority 5: __
Priority 6: __
Priority 7: __
Priority 8: XX

This project relates directly to the Technical Committee priorities of:
3.  Develop/improve technologies for prevention, detection and management of native and non-native insects.
8.  Development of guidelines and/or techniques for surveying and monitoring of non-target species.  These guidelines or techniques should be directly related to actions taken through various Forest Health Protection activities such as prevention, detection, evaluation, suppression, or eradication of native or exotic species. 

SCOPE OF APPLICATION: 

This project will provide information that is immediately applicable to areas in Michigan and Ontario where EAB is currently established.  Results of our work will also be of immediate interest in neighboring states such as Ohio, Indiana and Illinois,  where regulators will likely conduct their own detection surveys and who have a strong self-interest in the success of EAB eradication. Furthermore, ash occurs on a wide variety of site and soil conditions and is a significant component of forests and urban forests throughout much of the eastern United States and Canada. The high EAB densities, aggressive behavior and rapid tree mortality observed in Michigan indicate that EAB threatens the ash resource in North America. If eradication is not successful and EAB continues to spread, results from our project will be useful for EAB detection or survey throughout the range of ash in North America. 

RESEARCH BASIS:  

The Emerald Ash Borer (Agrilus planipennis = marcopoli) (EAB) was discovered in May 2002 attacking and killing ash trees in a widespread area in southeastern Michigan and in Windsor, Ontario (Haack et al. 2002, McCullough and Roberts 2002). This beetle has been established in Michigan for at least five years and perhaps as long as 8 to 12 years.  EAB is a native of Asia (Chinese Academy of Science 1986) and was likely inadvertently introduced in solid wood packing material.  Little information on EAB is available in the scientific literature and there are no known recommendations for trapping EAB adults or control this pest in urban or forest trees.  Most native Agrilus sp. woodborers function as secondary pests and EAB has certainly attacked and killed many stressed or declining ash trees.  However, EAB appears to be more aggressive than native Agrilus sp. beetles and is also killing relatively healthy trees, including trees under regular irrigation and fertilization regimes.  In Michigan and Ontario, EAB has only been observed on varieties of green ash (F. pennsylvanica), white ash (F. americana) and black ash (F. nigra), though reports from Japan and Korea suggest that Ulmus sp. and Juglans sp. could also be attacked.  EAB has infested trees as small as 2 inches in diameter up to very large, mature trees.  

In southeastern Michigan, EAB likely has a one-year life cycle.  Adult beetles are expected to begin emergence in mid to late May.  Peak emergence probably occurs in June and early July but may continue later.  A Chinese report states that on average, adult females live 21 days and males live 13 days (Yu 1998).  In 2002, EAB adults were present in Michigan from late May to mid-August.  The Chinese report indicated that adult beetles normally fly within 2 meters of the ground, but potential dispersal distance is unknown.  Females may mate multiple times and oviposition begins 7-9 days after mating.  Each female may lay up to 65-90 eggs; eggs are deposited individually on the bark or in crevices on the branches and trunk.  Eggs hatch within 7-10 days.  Young larvae chew through the bark and feed on phloem and outer sapwood for several weeks.  Fully grown larvae overwinter within the sapwood or outer bark, then pupate the following April or May.  New adults emerge through D-shaped exit holes, approximately 3-4 mm in diameter.  Adult beetles feed on small patches of foliage, roughly 0.25 cm2 in size per day.

Infestations of EAB are difficult to detect (without stripping bark off the tree) until D-shaped exit holes, canopy dieback, epicormic shoots or other external symptoms appear. Small trees appear to die after 1-2 years of attack and even large trees appear to have been killed within 2-4 years of initial attack.  Observations in 2002 suggest that an infested tree may lose roughly 10-30% of the canopy during the first year of attack.  Density of galleries is often much higher in the second year and dieback continues to progress and bark splits occur above galleries.  During the third year of attack, larvae may feed on nearly all of the remaining live cambium tissue.  Epicormic shoots and root sprouting can be dense as trees succumb. 

Effective methods to attract and trap EAB adults will be a critical aspect of the eradication program.  Development of this technology will be necessary to determine when adults have dispersed into previously uninfested areas, detect new infestations, accurately delimit boundaries of management and regulatory zones and could aid in estimating relative population levels.  

Various types of traps have been successfully used to survey, detect and monitor several forest insect pests.  For example, traps baited with pheromones or host volatiles are used in detection surveys for various species of Lepidopteran defoliators, conifer bark beetles and other insects.  Currently, however, there are no commercially available traps or lures for buprestid wood-borers.  We anticipate, however, that the EAB is a good candidate for implementing a trapping-based survey and detection program.  To-date, there has been no research on the chemical ecology of EAB, but several studies have noted evidence of pheromone production or responses to host volatiles by the closely related native species, Agrilus bilineatus (Weber), the two-lined chestnut borer.  Haack and Benjamin (1982) captured male and female twolined chestnut borers on sticky bands wrapped around host trees that had been girdled and suggested that ethanol produced by the injured trees attracted beetles.  Galford (unpublished data) found that male bronze birch borers (Agrilus anxius Gory) were attracted to glass rods on which females had walked,  providing evidence of a female-produced contact pheromone.  Furthermore, a field study showed that twolined chestnut borer males were attracted to logs on which females were caged (Dunn 1988), suggesting that females may produce a long range, attractive pheromone.  Because EAB is closely related to the twolined chestnut borer and the bronze birch borer and has similar life history, behavior, and attack patterns, we believe that there is a good chance that EAB will respond in a similar fashion to host volatiles and to female-produced pheromones.  

This project will evaluate emerald ash borer responses to various types of traps and lures, to healthy and girdled trap trees and to cut logs.  In addition, the chemical ecology of EAB will be investigated to evaluate beetle response to host volatiles and potential pheromones.  Ultimately, we will develop attraction and trapping techniques that will be effective in capturing EAB adults at the leading edge of infestations and other low-density areas where tree symptoms are not evident.  A trapping and detection program will be an extremely valuable tool in the delimitation and management of this new, exotic forest insect pest that threatens our native ash resource.

METHODS: Most experiments will be conducted in the core of the infested zone in southeastern Michigan.  Traps, trap trees, and trap logs will be laid out in randomized complete blocks, with at least 10 replicates per site.  Traps will be spaced a minimum of 25 m apart.  Volatiles from ash bark and foliage will be collected by SPME (solid phase mass extraction) and by aeration onto sorbent material.  Extracts will be analyzed by gas chromatography and mass spectometery.  Emerald ash borer responses to volatiles will be tested by GC-EAD (gas chromatographic electroantennal detection), fractionation and bioassay, and by field trapping experiments.  Differences in responses among treatments will be analyzed by parametric or nonparametric (e.g. for categorical or non-normally distributed variables) analysis of variance followed by means separation tests.  
Year 1.  During the first year, experiments will be conducted to compare efficacy of different trap types in capturing EAB adults.  Trap types to be compared will include Lindgren multiple funnel traps, Intercept panel traps, vane traps, window pane traps, Collosus woodborer traps, as well as other prototype woodborer traps.  A single lure compound, consisting of a blend of the major components of ash leaf volatiles in their natural proportions, will be used in all traps.  Ethanol extracts of ash leaves will be collected in early spring 2003 and analyzed by GC-MS to identify the major components and their relative proportions.  In another field experiment, one or two trap types (possibly funnel traps and Collosus traps) will be used to compare several different potential attractants for EAB.  The potential attractants will include female beetles contained in small screen cages, a blend of stressed tree volatiles (ethanol, ethylene, and acetaldehyde), the ash leaf volatile blend used above, simple ethanol extracts of ash bark and ash leaves, and ethanol extracts of infested and uninfested ash logs.  A third field experiment will test the efficacy of trap trees and trap logs in attracting EAB.  Sticky bands will be deployed at different heights on trees or 2m long trap logs set upright and supported by t-posts.  Blocks will include healthy and girdled trees and trap logs of each of three ash species (green, white, and black).  The experiment will be replicated at 3 sites within the core infested area and at 3 sites at the edge of the infestation.  There will be ten replicates of each treatment at each of the six sites. Sticky bands will be examined and replaced at least once a week and landing rates of EAB will be determined by the number captured in the sticky bands. In addition, infested and uninfested ash and male and female beetles will be aerated and volatiles collected on sorbent material for analysis by GC-MS.  Extracts will be analyzed by GC-EAD and bioassayed to evaluate responses by EAB adults.  

Year 2.  During the second year, additional field experiments will be conducted to compare the most attractive trap type and lures determined in Year 1.  In addition, the most promising lures will be tested as a tree bait for attracting EAB.  Lures will be placed on healthy ash trees laid out in randomized complete blocks.  Trees will be wrapped with sticky bands.   Responses to baited trees will be compared to the most promising traps and to girdled trap trees or trap logs.  A second study will be conducted in areas with varying EAB density using the most promising attractants and traps, girdled trap trees, and trap logs.  In this study, traps, and trap trees or logs will be laid out in randomized complete blocks within the highly infested core zone, the 3-mile suppression zone, the 3-mile firebreak zone, and at 1 mile, 10 mile, and 25 mile distances in the survey zone.  Further laboratory studies will also be carried out to characterize, isolate and  identify potential pheromones and kairomones from insect and host volatiles.

Year 3.  During the third year, field experiments will be conducted to test potential pheromones and kairomones identified in Years 1 and 2.  Responses of EAB to these compounds will be compared to other lures and to trap trees and trap logs.  Additional studies at varying EAB densities will be conducted to determine optimal detection and monitoring techniques for EAB.  

Measures of Success:

Standard of Success:  This study will be considered successful if trapping techniques are developed to capture high numbers of EAB in the core infested area and in areas with relatively low EAB density where detection is most critical. Trapping techniques may include the use of trap trees (healthy, baited, or girdled), trap logs, or traps baited with lures.  

Expected Outcomes:  We expect to identify several trapping techniques that will be effective in capturing EAB adults.  Information on the relative efficacy of different trapping techniques, and recommendations on the optimal technique for detection surveys will be provided to state and federal regulatory officials.  We anticipate that regulatory officials will eagerly adopt this information and implement the most effective trapping methods in their survey, detection, and eradication activities.

Implementation of Products/methods:  Through our cooperation with state and federal agencies, information will be made available to personnel in charge of the EAB eradication program immediately.  Implementation of the results of the study will be carried out by adopting the most effective trapping techniques for immediate incorporation into the EAB survey and detection program.

PRODUCTS AND DUE DATES:  A project report will be completed at the end of each year of funding. Final results will be published in scientific journals and key findings will be made available on appropriate web sites.  Results will also be presented at scientific meetings and at meetings of decision-makers, foresters, landscapers and related groups.

PUBLICATIONS: As noted above and below, results from this project will be summarized in an annual project report and in scientific, peer-reviewed journals.   

TECHNOLOGY TRANSFER:  Development of methods to trap, detect and monitor EAB was identified as one of the most critical research needs by the EAB Science Advisory Panel.  Results acquired from our studies will be provided directly to federal, state and local agencies involved in EAB eradication and control activities.  This process will be facilitated by the close associations each of the PI’s has with EAB programs at the local, state and federal level.  All PI’s are members of the Michigan EAB and Invasive Species Task Force and interact regularly with USDA Forest Service State & Private Forestry personnel, other Forest Service and university researchers, USDA APHIS PPQ, and various township and municipal foresters in southeastern Michigan.  McCullough also works closely with MSU-Extension personnel, which provides a means to disseminate findings or recommendations resulting from our research to local government, landscapers and similar entities.  We expect that results of our studies will be presented at national, state and local meetings and through written reports, extension bulletins, and scientific peer-reviewed journals.  In addition, research results can be provided to a wide audience on appropriate web sites, such as that maintained by the Northeastern Area State & Private Forestry group in St. Paul, MN.  

PRODUCT LEVERAGING:  Our proposed project will benefit from a substantial amount of experience and in-kind support that will be provided by the PI’s and their respective institutions.  All PI’s have previously worked with insect traps and lures in research related to bark beetles, wood-boring beetles and defoliators.  Research on EAB development, biology and interactions with ash trees was initiated by the PI’s at NCRS and MSU in southeastern Michigan in August 2002.  We expect to use some of the data acquired from these studies to plan and implement the project proposed here.  Locating appropriate field sites will be an important part of our proposed project.  Our ability to find sites and conduct our studies will be greatly aided by the contacts that we have previously developed with county, township and municipal foresters and MSU-Extension personnel.  We also anticipate that personnel from NCRS and MSU who primarily work on other projects will be able to shift to this project for a few days, as necessary, to help install trapping arrays or during other busy periods.  In-kind support provided by NCRS, MSU and MTU includes salaries of all PI’s and access to well-equipped laboratories with gas chromatography, electroantennagram and HPLC equipment at MSU, NCRS and MTU.  Other in-kind support provided by the PI’s respective institutions will include office space and related equipment such as computers, scanners, and printers.  The Forest Entomology labs of the NCRS, MSU and MTU will provide various tools and equipment needed for general field work (e.g. pole pruners, chainsaws, shovels, etc.) along with ultra-low and standard freezers, hoods, growth chambers and balances.  Several dozen Lindgren funnel traps can be provided by NCRS and MSU.  The NCRS scientists have access to a project vehicle and additional vehicles can be rented or leased from MSU.  

LONG-TERM BUDGET REQUEST: 
	
	Item
	Requested FHP STDP Funding
	Other-Source Funding
	Source

	
	
	MSU/NCRS/MTU
	
	

	FY  2003
	
	
	
	

	Administration
	Salary
	  27,400/0/3800
	5000/
26,000/
5200
	MSU/
NCRS/
MTU

	
	Overhead (19.5% for NCRS only)
	  0/2750/0
	
	

	
	Travel
	  4000/5000/0
	3000/
1500/
2000
	MSU/
NCRS/
MTU

	
	
	
	
	

	Procurements
	Contracting
	
	
	

	
	Equipment
	
	
	

	
	Supplies
	  3050/9000/0
	6700/
3000/
0
	MSU/
NCRS/
MTU

	
	
	
	
	

	YEAR TOTALS
	
	34,450/16,750/3800

(Total = 55,000)
	14,700/
30,500/
7200
	MSU/
NCRS/
MTU


	FY 2004
	
	
	
	

	Administration
	Salary
	28,222/0/3914
	5000/
26,000/
5200
	MSU/
NCRS/
MTU

	
	Overhead (19.5% for NCRS only)
	0/2594/0
	
	

	
	Travel
	4000/5000/0
	3000/
1500/
2000
	MSU/
NCRS/
MTU

	
	
	
	
	

	Procurements
	Contracting
	
	
	

	
	Equipment
	
	
	

	
	Supplies
	2900/8200/0
	6700/
3000/
0
	MSU/
NCRS/
MTU

	
	
	
	
	

	YEAR TOTALS
	
	35,122/15,794/3914

(Total = 54,830)
	14,700/
30,500/
7200
	MSU/
NCRS/
MTU


	FY 2005
	
	
	
	

	Administration
	Salary
	29,069/0/4028
	5000/
26,000/
5200
	MSU/
NCRS/
MTU

	
	Overhead (19.5% for NCRS only)
	0/2535/0
	
	

	
	Travel
	4000/5000/0
	3000/
1500/
2000
	MSU/
NCRS/
MTU

	
	
	
	
	

	Procurements
	Contracting
	
	
	

	
	Equipment
	
	
	

	
	Supplies
	2400/7900/0
	6700/
3000/
0
	MSU/
NCRS/
MTU

	
	
	
	
	

	YEAR TOTALS
	
	35,469/15,435/4028

(Total = 54,932)
	14,700/
30,500/
7200
	MSU/
NCRS/
MTU


LONG-TERM BUDGET REQUEST EXPLANATION: We will require funding to partially cover the costs associated with three field seasons, as well as some laboratory work and data analysis. Our activities will need to begin early in the spring of 2003, to prepare for emergence of adult EAB beetles.  Results from the first year will be analyzed to identify traps, lures and methodology with the greatest potential for success.  In Years 2 and 3, we will further evaluate promising compounds and traps, determine how well baited traps and trap trees compete with healthy and girdled trees, and cut logs, and evaluate trapping success at different EAB population densities.  By the end of Year 3, we should be able to recommend trapping protocols that will be successful in the core of the infestation and in the three management zones.  

A technician (rather than a graduate student) will likely be needed because of the substantial amount of work that must be completed before and during the period of adult beetle emergence. The funds requested here will cover roughly 20 weeks (5 months) of salary (at $25/hour) for an on-call employee with a fringe benefit rate of 8%. The technician will be hired through the Dept. of Entomology at MSU, but will work closely with all PI’s.  We will also hire a student worker to assist with field work for 12 weeks during the field season ($7.50/hour).  The student will be employed on a part-time basis for approximately 12 weeks during the fall ($7.50/hr) to assist in processing samples, collecting traps, entering data and related tasks.  Two weeks of summer salary (plus fringe benefits) for the PI at MTU (Storer) is requested.  An estimated annual salary increase of 3% is included in the budget.  Funds will be needed to purchase supplies including traps, materials for lures and field equipment each year.  These expenses are expected to be greatest in Year 1, when we will need to acquire a variety of traps in sufficient numbers to ensure adequate statistical replication.  Additional traps, however, along with attractant compounds and general lab and field supplies will be needed each year. Funds will also be needed to partially offset costs for travel to field sites. 

We endeavored to allocate funding among MSU, NCRS and MTU in a manner that will enable us to complete this project as efficiently as possible.  We expect that any supplies needed for the work conducted at MTU will be purchased by MSU or NCRS, as appropriate.  Separate 424 forms will be submitted by MSU, NCRS and MTU.  

BENEFITS:  The research we propose is urgently needed to detect and survey EAB populations and is a key component of the proposed EAB containment and eradication program.  The main benefit of this project will be the development of critically needed detection techniques for EAB.  An effective means to survey and detect EAB, especially at the leading edge of the infestation, will be highly beneficial to the EAB eradication program because no techniques for early detection are currently available.  EAB detection techniques will facilitate accurate establishment quarantine boundaries and management zones.  This technology will also aid in locating newly attacked trees for removal or treatment in the core of the infested zone.  Our project will, in addition, glean information on the chemical ecology of EAB, as well as its flight behavior, landing patterns on trees and logs, host preferences between different species of ash, and dispersal potential.  All of this information will be useful for EAB program managers, decision-makers and regulatory officials.  
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