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Special Technology Development Program
 Progress Report

PROJECT NUMBER:  R8-2001-03

PROJECT TITLE : Control of the Balsam Woolly Adelgid in Natural Stands and Plantations of Fraser Fir with an Introduced Predator Pseudoscymnus tsugae

PROJECT STATUS :Continuing 

EXPECTED PROJECT DURATION:  Three years

ORIGINAL EXPECTED COMPLETION DATE OF THE PROJECT :  December 31, 2003

EXPECTED COMPLETION DATE OF THE PROJECT :  December 31, 2003
SUBJECT:  Biological Control 1; Invasive Species 1; Population 2

STATUS OF SUBJECT SPECIES : non-native noxious
PROJECT OBJECTIVES :  1) To determine if balsam woolly adelgid populations can be reduced below damaging levels in natural stands and plantations of Fraser fir by releases of the introduced predator Pseudoscymnus tsugae.  2) Establish a second colony of Pseudoscymnus to augment the regional biocontrol effort of hemlock woolly adelgid as well as balsam woolly adelgid.

BRIEF DESCRIPTION OF THE PROJECT:  Pseudoscymnus tsugae Rearing

There were two main objectives for the rearing of Pseudoscymnus tsugae as a biological control agent of hemlock woolly adelgid (HWA) during the last year.  Those goals and key accomplishments during the last year follow.   

1.  Establishment of a rearing facility for P. tsugae in the N.C. State University Insectary (Department of Entomology).  

· Constructed 20 new P. tsugae rearing chambers, bringing our total number to 24.

· Constructed 10 new P. tsugae ovipositional chambers bringing our total to 20.

· Established three rearing rooms (one each for HWA, P. tsugae, and P. tsugae storage/work room) at the N.C. State University Insectary. 

2.  Evaluation of the balsam woolly adelgid (BWA), Adelges piceae, as a suitable host for rearing P. tsugae.

· Two direct observations of interactions between P. tsugae and BWA were made under a microscope.  The first involved the removal of BWA eggs, crawlers, nymphs, and adults from infested Fraser fir, Abies fraseri, bolts, placing them in a petri dish on moistened filter paper for observation.  The second involved the removal of infested bark samples from fir bolts for observation.  Five P. tsugae adults were placed either in the petri dish or on the bark sample.  In both situations, P. tsugae palpated all BWA life stages, however no feeding was observed. 

· In the newly established P. tsugae rearing facility, BWA infested bolts of Fraser fir were placed in rearing chambers with a rearing population (5♂:10♀) of P. tsugae.  Two chambers were set up following the rearing protocol established by the Alampi Beneficial Insects Rearing Laboratory (New Jersey Department of Agriculture) beginning on 17 July 2002 and ending 28 August 2002.  Following the 6-week rearing period, only 6 P. tsugae eggs and 2 P. tsugae larvae were counted and no new P. tsugae adults had emerged.  There was 50% mortality among the P. tsugae rearing populations.   

Future rearing activities will center on the full-scale production of a research population of P. tsugae (up to 50,000 beetles/year).  These beetles will be used in laboratory and field evaluations of P. tsugae release protocols, ovipositional behaviors, and interactions between hemlock decline, HWA quality, and predator success.  

CHANGES TO ORIGINAL PROJECT SCOPE OR OBJECTIVES (changes that need to be made to the original proposal and reasons for the changes):  We will continue to evaluate P. tsugae on BWA; however it appears that the predator is very specific to HWA.  During the next year, we will place more emphasis on release tactics of P. tsugae for controlling HWA.

ADDITIONS TO ORIGINAL PROJECT SCOPE OR OBJECTIVES (describe additional accomplishments expected from the project): Hemlock Host Resistance 

There were two main objectives for research towards an understanding of HWA resistance among hemlock species during the last year.  Those goals and key accomplishments during the last year follow.  

1.  Evaluation of resistance mechanisms among HWA resistant Tsuga spp., and the identification of similar mechanisms in HWA susceptible T. canadensis and T. caroliniana. 

· Received and/or ordered seed of HWA resistant T. heterophylla, T. mertensiana, T. forrestii, T. chinensis, and T. dumosa for used in comparative bioassays.

· Seed collection from HWA susceptible T. canadensis and T. caroliniana in western North Carolina for use in comparative bioassays.  

2.  Evaluation of protocols for the propagation of mature T. canadensis and T. caroliniana by rooted cuttings. 

· Beginning 24 June 2002, new growth cuttings from mature T. canadensis and T. caroliniana were collected from along the Blue Ridge Parkway and the Carolina Hemlocks Recreation Area (Pisgah National Forest) and returned to Raleigh, NC. 

· Beginning 26 June 2002, a rooted cutting trial was established in the greenhouse at the N.C. State Horticultural Field Laboratory.  The trial is testing 2 species, 6 auxin (rooting hormone) concentrations (0,1,2,4,8,16 mM) and 2 cutting lengths (3 and 6 cm) to identify an optimal protocol for the rooting of mature hemlock cuttings. 

Future hemlock host resistance research will focus on the culture of Tsuga seedlings of the above- mentioned species from seed, and the development of bioassays techniques for comparing the relative resistance and susceptibilities among those species and for identifying potential mechanisms of resistance.  Research will also involve evaluation of the hemlock rooted cutting trial in December 2002 with the possibility of future trials to follow.           

FHP LEAD CONTACT (FHP person submitting proposal):

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

James Rhea                   
Forest Health Protection
(P) 828-257-4314


Asheville, NC, Region 8
(Fax) 828-257-4856



rrhea@fs.fed.us

FHP LEAD INVOLVEMENT: Provides PIs with predators and release sites. 





Role




Time Commitment 

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

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

Fred Hain
Department of Entomology
(P) 919-515-3804


North Carolina State University
(Fax) 919-515-7273


Raleigh, NC
fred_hain@ncsu.edu

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

Name
Role

Time Commitment

Fred Hain
Directs graduate students research.
20%

COOPERATORS (contributing to, but not leading, the project) (add lines as necessary): 

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

Scott Salom
Department of Entomology 
(P) 540-231-2794


Virginia Tech.
(Fax) 540-231-9131



salom@vt.edu
Kathy Kidd
NC Dept. of Agriculture
(P) 919-233-8214


                                                           kathleen.kidd@ncmail.net

COOPERATOR INVOLVEMENT (add lines as necessary):

Name
Role

Time Commitment

Scott Salom
Backup source for predator
0%

Kathy Kidd
Additional rearing space
0%

PRODUCTS AND DUE DATES (from original application form): By January 2004, mass rearing protocol should be well established, and the effectiveness of P. tsugae as a biocontrol agent should be well established.  Recommendations for the continued implementation of the program will be made and explored.

STATUS OF PRODUCTS/PRESENTATIONS:  Predator colony has been established and will be maintained.  A new protocol for releasing the predators will be evaluated.  Techniques for evaluating host resistance will be developed.

ACCOMPLISHMENTS TO DATE:  See above


Products: None


Publications: None


Technology Transfer: We have provided assistance to the NCDA in the construction of rearing cages so a mass rearing facility can be established.

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

	FY 2001
	
	
	
	

	Administration
	Salary
	22,878
	22,878
	22,878

	
	Overhead
	
	
	

	
	Travel
	3,000
	3,000
	3,000

	Procurements
	Contracting
	
	
	

	
	Equipment
	12,000
	12,000
	12,000

	
	Supplies
	1,957
	1,957
	1,957

	YEAR TOTALS
	
	39,835
	39,835
	39,835


	FY 2002
	
	
	
	

	Administration
	Salary
	22,878
	22,878
	4772

	
	Overhead
	
	
	

	
	Travel
	3,000
	3,000
	625

	Procurements
	Contracting
	
	
	

	
	Equipment
	
	
	

	
	Supplies
	957
	1,957
	408

	YEAR TOTALS
	
	26,835
	27,835
	5805


	FY 2003
	
	Requested FHP STDP Funding
	Other Source Funding
	Source

	Administration
	Salary
	22,878
	10,178
	NCSU

	
	Overhead
	
	18,336
	NCSU

	
	Travel
	3,000
	
	

	Procurements
	Contracting
	
	
	

	
	Equipment
	
	
	

	
	Supplies
	    957
	1,000
	NCSU

	
	
	
	
	

	YEAR TOTALS
	
	26,835
	29514
	NCSU

	
	
	
	
	

	PROJECT TOTALS
	
	95505
	88,542
	NCSU


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

	
	
	
	0

	
	
	
	

	
	
	
	


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

	FY 2003
	
	Requested FHP STDP Funding
	Other Source Funding
	Source

	Administration
	Salary
	22,878
	10,178
	NCSU

	
	Overhead
	
	18,336
	NCSU

	
	Travel
	3,000
	
	

	Procurements
	Contracting
	
	
	

	
	Equipment
	
	
	

	
	Supplies
	957
	1,000
	NCSU

	
	
	
	
	

	YEAR TOTALS
	
	26,835
	29,514
	NCSU


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

	FY 2003
	26,835
	29,514
	NCSU

	FY?
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