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Special Technology Development Program
 Progress Report

PROJECT NUMBER R2 – 2002 – 01

PROJECT TITLE:  Development of mass rearing techniques for clerid beetles (Coleoptera:Cleridae) and assessment of the impact of field release on bark beetle populations

PROJECT STATUS:  Continuing (funds are being requested for the next fiscal year to continue the project)

EXPECTED PROJECT DURATION:  3 Years

ORIGINAL EXPECTED COMPLETION DATE OF THE PROJECT (fiscal year):  FY-2004

EXPECTED COMPLETION DATE OF THE PROJECT (fiscal year):  FY-2004

SUBJECT (from original application form):  



Subject Area




Percentage

1.  Total Suppression/Prevention Technology
                                   100                                               

a.      Total Biological Control                                                                                                  

iv.     Other (Predators)

STATUS OF SUBJECT SPECIES: native (Both the target insect (bark beetles) and the bio-control agent (clerid beetles) are native insects).

PROJECT OBJECTIVES:  This project seeks to utilize recent advances in insect rearing techniques to test the potential for large scale field releases of clerid beetles in order to reduce stand-level bark beetle caused mortality.  The project will refine and apply these techniques to produce large numbers of clerid beetles which will then be placed in field cages to determine the effect on bark beetle brood production in infested host trees.

BRIEF DESCRIPTION OF THE PROJECT:  This project is being conducted in two locales:  Colorado and Illinois.  A brief description of each project is given below.  Colorado:  A laboratory culture of the target species Enoclerus sphegeus has been established over the course of the 2002 field season.  An insectory (laboratory) was established in Buena Vista, Colorado.  A total of 95 adult beetles were collected in the early summer from USDA Forest Service System lands in the San Isabel National Forest.  These insects were brought into the lab and placed in individual rearing containers (petri dishes) so that individual performance could be evaluated.  Of the original 95 adult beetles, 69 have been maintained until the present time.  The adult beetles have been fed on a diet of cow pea weevils (Callosobruchus maculatus, Coleoptera:Curculionidae) which have also been reared in the laboratory.  The captured beetles were allowed to mate which also served to identify the sex of the insects.  Indication of sex and date of mating were noted at this time.  The mated females were identified and egg production per individual was monitored.  A number of the mated females never produced any eggs, and 90% of the egg production came from 15 of the females.  The reason for this great disparity is not currently known.  As of the time of this reporting a total of 703 eggs have been recorded.  However, mortality in the egg stage has been rather high with 640 of these eggs never hatching.  The 63 eggs produced larvae and once this stage was achieved, there was comparatively less mortality.  Mortality in the larval and pupal stages has been less than 50%.  At the present time, a total of 9 laboratory reared beetles have reached the adult stage, with an additional 24 beetles in late larval and pupal stages.  The larval stages have been maintained on an artificial diet (see below).  At present two problems have been identified which have retarded insect production.  E. sphegeus is not producing the numbers of eggs that the sibling species Thanasimus dubius.  This may be a function of species differences, or there may be other factors involved.  The egg production bottleneck is a problem that will need to be solved before efficient production of Enoclerus can become a reality.  The second problem may have a great deal to do with the egg production problem.  Relative humidity in Colorado is very low, in many instances in the single digits.  This humidity appears to be the primary reason that egg mortality was so high, many of the eggs that did not hatch appeared to shrivel before hatching.  Attempts to remedy the low humidity were unsuccessful.  Wet sponges and open containers of water in the rearing chambers produced a relative humidity which was too high, the 100% relative humidity resulted in a proliferation of fungi which often directly attacked the eggs themselves.  This problem with humidity was manifested in a number of ways throughout the various aspects of the experiments, including the cowpea weevil culture.  We intend to address this problem by purchasing an environmental cabinet in which the humidity can be maintained at a moderate level.

Southern Illinois University:  Adult Thanasimus dubius were collected in July 2002, in order to initiate the laboratory culture in Illinois.  The insects were collected from the Homochitto National Forest in Mississippi, using traps baited with frontalin and turpentine and directly from the bark of trees under attack by southern pine beetle.  The adults were fed cowpea weevils and several hundred eggs obtained.  Approximately 200 newly hatched larvae were then transferred to rearing trays and fed on artificial diet (Reeve et al. submitted).  The resulting larvae are nearing the end of development, and we anticipate rearing sufficient numbers to attempt augmentation studies in spring (2003).  During this winter, the plan is try several variants in the rearing techniques in order to improve the efficiency of the operation.  We will vary the amount of time between feedings, and add mild preservatives to the diet, to determine if the predator larvae can be fed less frequently without detriment.  The eventual goal is reduce the number of feedings to a few times per generation, rather than several times per week.  

Reeve, J. D., M. G. Rojas, and J. A. Morales-Ramos.  Artificial diet and rearing methods for Thanasimus dubius (Coleoptera: Cleridae), a predator of bark beetles (Coleoptera: Scolytidae).  Submitted to Biological Control.  

FHP LEAD CONTACT (FHP person submitting proposal):

Tom Eager, USDA-Forest Service, FHP-Region 2, Gunnison, CO


(970) 641-0471, (970) 641-1928 - FAX,  teager@fs.fed.us 

FHP LEAD INVOLVEMENT

Dr. Eager will act as the overall administrator of the project.  He will also supervise the establishment of the mountain pine beetle study site and the Colorado laboratory and rearing facility as well as the direction of field personnel at the Colorado site.

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

John Reeve, Southern Illinois University, Department of Biology, 


(618) 453-6670, jreeve@zoology.siu.edu


Brian Strom, Southern Research Station, Pineville, LA


(318) 473-7235, bstrom@fs.fed.us

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

Dr. Reeve will provide the primary technical direction for the project.  Dr. Reeve has completed numerous studies on the laboratory rearing and field analysis of clerid beetle impacts.  He will oversee the southern pine beetle study site as well as provide direction for laboratories at both of the study sites.

Dr. Strom has extensive experience in working with southern pine beetle and assessing the ecological implications of bark beetle activity.  He will provide direction in all aspects of the study, particularly in the design and implementation of the field studies.
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COOPERATORS (contributing to, but not leading, the project) (add lines as necessary): 

Steve Clarke, USDA-Forest Service, FHP Region 8, Lufkin, TX


(936) 639-8646; sclarke@fs.fed.us

COOPERATOR INVOLVEMENT (add lines as necessary):

Dr. Clarke has worked extensively with southern pine beetle and has also worked with clerid beetles on several studies.  He will serve as an adviser/consultant on this project.

PRODUCTS AND DUE DATES:  The proposed project would produce:

· Specific guidelines and techniques that can be used to rear large numbers of predatory forest insects on an economically viable basis.

· A demonstration that augmentative releases of bark beetle predators can reduce the size of bark beetle populations and that these reductions can lead to a decrease in host tree mortality.

Since this project will serve as a source of funding for a graduate student from Southern Illinois University, we expect to have the first round of products (refereed journal articles) by the end of 2005.

STATUS OF PRODUCTS/PRESENTATIONS:  Significant progress was made during the field season of 2002 at both of the study sites.  Viable cultures have been established for both of the target species (E. sphegeus and T. dubius).  After maintaining this culture over the winter months, the laboratory cultures will be augmented by spring field collections and the resulting egg production tested in the field against bark beetle infested material.  See original proposal for details of proposed field study.

ACCOMPLISHMENTS TO DATE:  


Technology Transfer:  Although this project is still in the initial stages of implementation, one major accomplishment has been the training of two technicians who have overseen the day-to-day maintenance of the laboratory and insect cultures.  An individual at both the Colorado and Southern Illinois study sites now have made a project-long commitment to assist in the project.  In both cases an essentially untrained person has been instructed in laboratory procedure and data collection.  These individuals have proven to be vital to the completion of the project.

FUNDS OBLIGATED FROM BEGINNING OF PROJECT THROUGH CURRENT FISCAL YEAR: (include both monetary and in-kind, exclude FHP base funding and salaries) (extend table for additional years):  

	
	Item
	Requested Funding
	Received Funding
	Expended Funding

	FY2002
	
	
	
	

	Administration
	Salary
	15,250
	15,250
	15,250

	
	Overhead
	1,555
	1,555
	1,555

	
	Travel
	12,000
	12,000
	3,500

	Procurements
	Contracting
	
	
	

	
	Equipment
	2,000
	2,000
	2,000

	
	Supplies
	600
	600
	600

	YEAR TOTALS
	
	31,405
	31,405
	22,905
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	FY 2003
	
	Requested FHP STDP Funding
	Other Source Funding
	Source

	Administration
	Salary
	15,250
	23,500
	S. Ill. Univ.

	
	Overhead
	1,555
	
	

	
	Travel
	12,000
	
	

	Procurements
	Contracting
	
	
	

	
	Equipment
	2,000
	
	

	
	Supplies
	600
	
	

	
	
	
	
	

	YEAR TOTALS
	
	31,405
	23,500
	

	
	
	
	
	

	PROJECT TOTALS
	
	62,810
	47,000
	


FUNDS NOT USED FROM PREVIOUS FISCAL YEAR (If there are unused funds, what is the reason for not using them?  How will the project continue without these funds?) 

	Fiscal Year
	STDP Funding Allocated
	Funds Obligated
	Funds Unused

	FY02
	31,405
	22,905
	8,500

	
	
	
	

	
	
	
	


EXPECTED BUDGET FOR NEXT FISCAL YEAR: (include both monetary and in-kind, excluding FHP base funding and salaries): 

	
	Item
	Requested FHP STDP Funding
	Other-Source Funding
	Source

	Administration
	Salary
	15,250
	23,500
	S. Ill. Univ.

	
	Overhead
	1,555
	
	

	
	Travel
	8,000
	
	

	Procurements
	Contracting
	
	
	

	
	Equipment
	6,000
	
	

	
	Supplies
	600
	
	

	Totals
	
	31,405
	23,500
	


DIFFERENCE BETWEEN ORIGINAL AND AMENDED REQUESTS AND JUSTIFICATION :

There is no difference between the original request and the current request.  However, the participants in the project have agreed that less travel funding is needed and we would like to divert these funds towards the purchase of an environmental chamber.  This unit will be purchased at a cost of approximately $4,000.

STDP FUNDING NEEDED:  
Total estimated additional future funding needed beyond the current fiscal year:

Estimated STDP funding needed in remaining year(s) of the project by fiscal year.  Show separately the funding to be requested/provided from other sources (extend the table as necessary).

	Fiscal Year
	STDP Funding
	Other-Source Funding
	Source

	FY03
	31,405
	23,500
	S. Ill. Univ.


