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STATUS OF SUBJECT SPECIES: native 

PROJECT OBJECTIVES: 

1) 
To evaluate efficacy of a novel trap/lure system for trapping large numbers of spruce beetle. Numbers of beetles caught in the new trap will be compared to those from funnel traps with synthetic bait.

2) To compare spillover of spruce beetles into live trees in areas with the novel trap versus areas with funnel traps.

BRIEF DESCRIPTION OF PROJECT:  

Legal restrictions on logging and pesticide application have diminished the options available for suppression of building spruce beetle (Dendroctonus rufipennis Kirby) populations. We propose a new trap design that is environmentally benign and can potentially catch many thousands of beetles with less spillover into live trees than funnel traps with synthetic lure.  The new design combines the attractiveness of a trap tree with the portability of a funnel trap.  The lure for the trap is a 50 cm fresh log section suspended in a vented enclosure that prevents beetle attack while allowing host volatiles to escape.  Plume attractiveness is augmented by placing female spruce beetles in the log. Attracted beetles collide with the enclosure and fall into a poisoned collecting funnel. If proven successful, the new system will be a useful option for suppressing building spruce beetle populations.

We propose to compare captures in the new design with captures in pheromone-baited funnel traps.  To be considered a significant improvement over existing technology, the new design should catch at least twice as many beetles as the funnel trap. Also, the new trap should result in significantly less probability of spillover than that associated with pheromone-baited funnel traps. 

Ten sites will be selected from areas of building spruce beetle populations on the Routt National Forest, Colorado.  Each site will have treatments of the new trap and funnel trap, spaced at 100 m. Trap contents will be collected weekly and cumulative totals compared. At the end of the season, we will conduct a 100% survey of spruce within a 25 m radius of the traps to assess the occurrence of spillover onto standing, live trees.

FHP LEAD CONTACT:

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax
Robert Cain
Region 2, Lakewood, CO
(303) 236-9541



Fax (303) 236-9542



jwitcosky@fs.fed.us

FHP LEAD INVOLVEMENT:


Role

Time Commitment


Select study sites, install traps,
4 weeks (over 2 years)


supervise seasonal help,  co-author


publication, technology transfer



PRINCIPAL INVESTIGATORS:

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

Matt Hansen
RMRS, Logan, UT
435-755-3575



Fax: 435-755-3563



matthansen@fs.fed.us

Jim Vandygriff
RMRS, Logan, UT
435-755-3574



Fax: 435-755-3563



jvandygriff@fs.fed.us
PRINCIPAL INVESTIGATOR(S) INVOLVEMENT:

Name
Role

Time Commitment

Matt Hansen
Design, build, and install traps; conduct
7 weeks (over 2 years)


mortality surveys; data analyses; 


co-author publication

Jim Vandygriff
Design, build, and install  traps; conduct 
6 weeks (over 2 years)


mortality surveys; co-author publication
JUSTIFICATION:  Legal restrictions and environmental concerns have limited the options for suppression of building spruce beetle populations. Our new trap system, if proven effective, will be an environmentally benign and cost effective technology for controlling incipient or building beetle populations.  The new trap will be more effective than pheromone-baited funnel traps and less labor intensive than trap trees.
URGENCY: The new technology developed from the proposed project would provide an environmentally benign tool for suppression of incipient spruce beetle populations.  Spruce beetle populations in Utah are currently at epidemic levels in some parts of the state, and building in others.   A 20,000-acre blowdown on the Routt National Forest, Colorado in 1997 created conditions conducive to spruce beetle population growth, and many areas around the blowdown are currently in outbreak status. Other areas in Colorado have building beetle populations. Large outbreaks are also occurring at present in Washington and Wyoming with building populations in Idaho. The warm summers of 2000, 2001, and 2002 have resulted in large proportions of spruce beetles in both Utah and Colorado that matured in one year (rather than the typical two year generation), perhaps creating exponential population growth in the coming years.  

NATIONAL FHP TECHNOLOGY DEVELOPMENT PRIORITY:  
Priority 1: _x_
Priority 2: __
Priority 3: __
Priority 4: _x_

Priority 1: Develops a biologically-based suppression technology against spruce beetle by trapping beetles attracted to a plume of host volatiles and natural pheromones.  Preliminary results suggest that the new trap design is comparable to a trap tree, in terms of numbers of captured beetles.

Priority 4: The new trap may be more sensitive than existing detection technology (funnel traps) for spruce beetle.  Such technology will provide decision makers with more accurate warning of increasing spruce beetle populations that may warrant suppression when management options and their efficacy are maximized.

TECHNICAL COMMITTEE DEVELOPMENT:  

Priority 1: __
Priority 2: __
Priority 3: _X_
Priority 4: __
Priority 9: _X_



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

Priority 3: Develops a new technology for detection and suppression of building spruce beetle populations.

Priority 9: The new technology may be considered biological control in the sense that the beetle’s natural communication system is exploited for suppression purposes (i.e., no synthetic pesticides are applied to the forest to suppress beetle populations).

SCOPE OF APPLICATION:  The final trap design and installation protocol resulting from this project will be directly applicable to suppressing building spruce beetle populations in areas with Engelmann spruce throughout the interior west.  Other bark beetles with strong attraction to downed host material, i.e., Douglas-fir beetle, may also be targeted by this technology.  The trap design may also prove to be a sensitive tool for detecting and monitoring all species of bark beetles. In terms of a suppression technology, more research will be needed to assess the efficacy of this trap design for use against bark beetles preferring live material, i.e., mountain pine beetle.
RESEARCH BASIS:  There are several effective trap methodologies for controlling spruce beetle populations, although each has substantial disadvantages. Because of the beetle’s preference for downed material, fallen trap trees are an effective suppression tool. (Schmid and Frye 1977). Once a trap tree becomes infested, however, it becomes a liability that must be milled, burned, or peeled.  Also, the trap tree becomes unattractive when all habitat is occupied – this may occur earlier than desired, especially if competitors are present (e.g., Ips pilifrons and Dyocoetes affaber). Lethal trap trees (fallen or standing, baited) do not need to be subsequently treated, but pesticides must be applied throughout the bole to ensure effectiveness.  Moreover, pesticides cannot be applied over snow or near water and use of carbaryl, a primary pesticide used against bark beetles, may soon become illegal (Hastings et al. 2001).  Both types of trap trees are generally restricted to areas with road access, especially if  milling is desired. 

Multiple-unit funnel traps baited with synthetic pheromones (Lindgren 1983) are routinely used to detect and monitor trends in bark beetle populations and have been used to help control spruce beetles in combination with other supression measures (Bentz and Munson 2000).  Empirical evidence, however, suggests that synthetic lures are less attractive to beetles compared to fallen logs. Moreover, spillover of beetles into live, standing trees is often observed near the lures, resulting in the need to treat infested material. Funnel traps are highly portable to areas away from roads although they cannot be used alone as a suppression tool.

The new design combines the attractiveness of a trap tree with the portability of a funnel trap.  The lure for the trap is a 50 cm fresh log section suspended in a vented enclosure that prevents beetle attack while allowing host volatiles to escape.  Plume attractiveness is augmented by placing female spruce beetles in the log. Attracted beetles collide with the enclosure and fall into a collecting funnel poisoned with 2.2-dichlorovinyl-dimethyl-phosphate. 

Four prototype traps, with unbaited funnel traps install astride, were tested in 2002 on the Dixie and Fishlake National Forests, Utah.  On the Fishlake, two of the trap sets were installed on the periphery of a cluster of infested spruce that also had 12 pheromone baited funnel traps interspersed throughout. Trap catch totals were comparable among the new traps and the funnel traps despite the funnel traps’ proximal advantage to infested material.  On the Dixie, two trap sets were installed about 100 m distant from single 12-unit pheromone baited funnel traps. These trap sets caught 3-5 times more beetles than the funnel traps (Appendix 1).  Total beetle captures in the new trap design were equivalent to the number of beetles absorbed by a 16-20” DBH felled trap tree in the shade (McComb 1953, Schmid and Frye 1977).  Results from testing the prototypes indicate that the natural bait is more attractive than synthetic pheromone.  We hypothesize that the added attractiveness will result in reduced spillover relative to funnel traps.

METHODS:  

Trap design: Design considerations are: 1) Bolt must be enclosed to prevent infestation and subsequent  reduction in lure attractiveness; 2) Enclosure must be vented to allow host volatiles to escape and to prevent overheating and drying of the bolt; 3) Trap must be suspended away from host material but in the shade; 4) Trap must include a removable collecting/poisoning container into which beetles fall after colliding with the trap;  5) To maximize visual cues, the overall trap size is longer than the bolt and the trap is a dark color; and 6) Several female beetles are artificially infested in the bolt, the subsequent pheromone production enhancing the attractiveness of the trap (see Appendix 2 for schematic of the prototypes).  Considering the time by treatment interaction from the prototype trials (Appendix 1), other design factors may include adding fresh females at 2-3 week intervals or, possibly, replacing the entire bolt midway through the trial.

Field study: Twelve to fifteen study sites will be identified on the Routt (Colorado) and Medicine Bow National Forests (Wyoming). Areas should contain building spruce beetle populations, with enough green trees to meaningfully test for differences in spillover.  There will be 3 treatments per replicate: a) 16-unit funnel trap baited with frontalin and alpha-pinene; b) new trap with fresh females added 3 weeks after installation; and c) new traps with the bolt/females replaced 3 weeks after installation.  At each site/replicate, the traps will be installed in the shade, on non-host material and spaced equilaterally at 100 m.  All collection cups will be poisoned with 2.2-dichlorovinyl-dimethyl-phosphate to reduce predation and allow for accurate beetle counts. Collections will be done each week, starting at the time of installation (about late May) and continuing through about mid-August, 2003. In late August, a 100% survey will be conducted of all spruce within a 25 m radius of each trap to inventory any spillover.

Analysis: Analysis of variance will be conducted to detect differences in total captures among the treatments.  Regardless of statistical significance, the new design will not be considered successful unless it captures at least twice as many beetles as the funnel trap system. ANOVA will also be conducted to detect treatment differences in spillover, as measured by fresh beetle attacks on nearby spruce.

MEASURES OF SUCCESS:

Standard of Success: The new trap design will be considered a success if it can, on average, capture at least twice as many beetles as pheromone baited funnel traps.  A second standard of success is that the new trap should result in significantly reduced spillover.
Expected Outcomes: Trap design and deployment protocols for suppressing building spruce beetle populations.  The design and protocols may also be applicable to other bark beetle species.  
Implementation of Products/methods:  Forest managers will be able to acquire trap design and deployment protocols from the RMRS 4501 website and/or publications.  Forest Health Protection may elect to award a contract to have multiple traps professionally constructed.

Enclosure 2; Page 3

PRODUCTS AND DUE DATES: December 2004 for final product: journal article describing trap efficacy, design, and deployment protocols.

PUBLICATIONS: One peer-reviewed journal article and web based information.

TECHNOLOGY TRANSFER: Products will be available on the RMRS 4501 website.  Information will be disseminated through workshops at conferences including the Western Forest Insect Work Conference.  If our trap design proves successful, the technology might be adapted for other bark beetle species.

LONG-TERM BUDGET REQUEST:

	
	Item
	Requested FHP STDP Funding
	Other-Source Funding
	Source

	FY  2003
	
	
	
	

	Administration
	Salary
	8,500
	8,500

5,200
	RMRS

FHP

	
	Overhead
	2,220
	
	

	
	Travel
	3,500
	
	

	
	
	
	
	

	Procurements
	Contracting
	4,000
	
	

	
	Equipment
	4,500
	
	

	
	Supplies
	500
	
	

	
	
	
	
	

	YEAR TOTALS
	
	23,220
	13,700
	


	FY 2004
	
	
	
	

	Administration
	Salary
	
	5,500

1,300
	RMRS

FHP

	
	Overhead
	
	
	

	
	Travel
	
	
	

	
	
	
	
	

	Procurements
	Publication
	1,000
	
	

	
	Equipment
	
	
	

	
	
	
	
	

	YEAR TOTALS
	
	1,000
	6,800
	

	
	
	
	
	

	PROJECT TOTALS
	
	24,220
	20,500
	


LONG-TERM BUDGET REQUEST EXPLANATION: Contributed salaries are for Cain, Hansen and Vandygriff.  Salary requested is for 1 GS-5 technician for 4 months to collect and count trap catches, delineate survey boundaries, and assist with spillover surveys.  Travel is for 1 person for 1 week (select study sites), 3 people for 1 week (install traps), 2 people for 1 week (replace bolts/females at 3 weeks), and 3 people for 1 week (spillover surveys). Contracting costs are for a leased vehicle for seasonal employee. RMRS overhead (12%) is charged on funds going to RMRS 4501 in Logan.  Equipment costs are for construction of 25 traps. Supply costs are for pheromones, repair/replacement of funnel traps, and miscellaneous expenses.

BENEFITS: If successful, this technology will give forest managers an environmentally benign option for suppressing building spruce beetle populations. Depending on results, this technology may be used to protect high value trees near campgrounds, vacation homes, and ski areas.  Other benefits that are difficult to quantify include maintaining visual quality, the recreation experience and wildlife habitat. The technology may also be expanded for use against other bark beetle species, particularly those preferring downed material.

LITERATURE CITED:  

Bentz, B.J. and A.S. Munson. 2000.  Spruce beetle population suppression in northern Utah.  Western Journal of Applied Forestry 15(3): 122-128.

Hastings, F.L., E.H. Holsten, P.J. Shea, and R.A. Werner. 2001. Carbaryl: a review of its use against bark beetles in coniferous forests of North America. Environmental Entomology 30: 803-810.

Lindgren, B. S., 1983.  A multiple funnel trap for scolytid beetles (Coleoptera). Canadian Entomologist 115: 299-302. 

McComb, D. 1953.  The use of trap trees for control of the Engelmann spruce beetle, Dendroctonus engelmannii Hopkins.  M.S. thesis, Colo. State Univ., Fort Collins. 76 p.

Schmid, J.M. and R.H. Frye. 1977. Spruce beetle in the Rockies. USDA Forest Service General Technical Report RM-49.
ACKNOWLEDGEMENTS:  Thanks to Les Safranyik, Gene Amman, and Lynn Rasmussen for helpful suggestions on improving the trap design.
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Spruce beetle captures in new design compared with 12-unit funnel traps (2 component bait).  Funnel traps and new design were spaced at 100 m.  Study conducted on Cedar City Ranger District, Dixie National Forest, Utah.

Appendix 2
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Prototype traps were constructed of clear acrylic, the main box (housing the infested bolt) measuring 12” D x 12” W x 24 H.  Twelve 4” louvered circular vents were used to ventilate the box (two on each side and 4 at the top). The bottom of the enclosure is vented with aluminum window screening.  The collecting funnel extends 10” beyond the box sides and beetles are collected at a terminal cup poisoned with dichlorovinyl-dimethyl-phosphate.  Traps were suspended in shaded areas with a 16-unit funnel trap installed astride (no pheromone).  Each bolt was infested with 6 females.





Proposed modifications are: 1) to use black acrylic rather than clear; 2) to make the bolt enclosure cylindrical rather than boxed; and 3) to increase the number of introduced females to 20.
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				31-May		10-Jun		18-Jun		24-Jun		2-Jul

		Midway funnel		460		1560		471		424		253		3168

		HV-BC		2842		1490		402		266		52

		HV-BC-F		4848		2695		563		406		63

		HV-Total		7690		4185		965		672		115		13627		4.3014520202

		Blowhard funnel		1038		913		530		176		98		2755

		HV-BH		2289		1640		600		328		312

		HV-BH-F		1844		1592		287		"lotsa elytra"		1

		HV-Total		4133		3232		887		328		313		8893		3.2279491833

				30-May		6-Jun		12-Jun		21-Jun		28-Jun		3-Jul

		Beaver A1		1		21		107		267		123		23

		Beaver A2		1		14		36		217		173		44

		Beaver A3		4		2		42		389		97		121

		Beaver B1		0		0		4		31		21		1

		Beaver B2		0		5		17		13		73		37

		Beaver B3		2		9		45		267		333		60

		Beaver C1		3		11		47		228		220		59

		Beaver C2		12		30		153		265		156		27

		Beaver C3		0		16		11		153		91		27

		Beaver D1		1		7		38		504		527		183

		Beaver D2		0		1		0		32		126		19

		Beaver D3		0		1		6		77		164		29

				29-May		4-Jun		11-Jun		18-Jun		25-Jun		1-Jul		8-Jul		15-Jul		22-Jul		30-Jul

		HV-AM-S		6		41		120		263		648		45		17		29		4		2

		HV-AM-SF		4		40		71		174		712		28		13		22				0

		HV-AM-N		3		24		18		18		8		1		3		3				1

		HV-AM-NF		5		20		5		30		16		1		1		1				1
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