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STATUS OF SUBJECT SPECIES: The hemlock woolly adelgid is a non-native noxious pest, currently spreading and causing increasing mortality of eastern hemlock.

PROJECT OBJECTIVES: (1) Define an optimal strategy for release of Scymnus ningshanensis; (2) define the effectiveness of this lady beetle under various environmental conditions; (3) produce sufficient numbers of predators for mass releases in 2003.

BRIEF DESCRIPTION OF PROJECT:  In Spring 2001, S. ningshanensis will be caged on HWA-infested hemlock branches to determine the impact of the predator on different densities of HWA. The laboratory colony of beetles will be increased 10-fold. In the Fall, adult beetles will be placed in large screen cages to evaluate overwintering and the onset of activity and oviposition in Spring 2002. In 2002, additional lady beetles will be released to determine optimal release timing and conditions. Mass rearing in the laboratory will be initiated, including producing an additional generation during the winter. Mass releases for the purpose of establishing this predator of HWA are anticipated in 2003, but this is not part of this proposal because specific resource needs are not defined at this time.

CHANGES TO PROJECT SCOPE OR OBJECTIVES: Over wintering field trials were not made because of insufficient number of beetles for this test. 

ADDITIONS TO PROJECT SCOPE OR OBJECTIVES: A laboratory experiment was conducted to obtain more information on optimal conditions for maintaining the colony in the laboratory and to see if two generations could be reared in one year.  The Spring 2002 evaluation was modified to include comparison with Pseudoscymnus tsugae and temperature degree day models were developed and validated to predict life history of S. ningshanensis and P. tsguae following release. 
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A. FUNDING

1) First fiscal year funded:  2001

2) Funds obligated from beginning of project through final fiscal year (extend table as needed):  

	Fiscal Year
	STDP Funding
	Other-Source funding
	Source

	2001
	$27,000
	$67,928
	NE-4501 OP

	2002
	$50,000
	$43,668
	NE-4501 OP

	
	
	
	


3) Funds not used from previous fiscal year: All funds were used.

B. PROPOSED OUTPUT(S): 

1) List proposed outputs:
a) Environmental Assessment for field trials (file document)
b) Information on safety and numerical impacts (publications)
c) Optimal release strategy, including timing of release (demonstration and publications)
d) Increased mass rearing capability (written protocol)  
2) Were the proposed outputs delivered?  - Outputs (a) and (b) were fully accomplished which is supported by written communications, publications, and oral presentations.  For (c), the optimal timing of spring releases was established experimentally, but not validated with a free release due to insufficient number of Scymnus beetles for a free release; However, a change/addition to the project resulted in free releases of  another species, P. tsugae, following the recommendd schedule of preconditioning and early Spring release resulted in improved recovery of progeny.  Output (d) was not satisfactorily achieved because of mortality problems of young adults and poor larval survival when reared in large groups.  Nonetheless, improvements in rearing were made and a foundation provided for subsequent development of mass rearing at NJ Dept. of Agr. and Carole Cheah of CT Agr. Exp Station. 

3) 
Were the outputs delivered on time?  Yes

C. TECHNOLOGY / METHOD USE

1) Were the proposed or actual outputs used?  Yes  

a) Describe briefly how outputs were used 

i) List user groups: Pennsylvania DCNR partipated in validation and used the protocol for release of another lady beetle.  Other researchers are using the “bag” method for assessing impact of the beetle predators. 

ii) Time period output used: 2002 and continuing 

iii) Geographic extent of use: Pennsylvania, potentially 12 eastern states  

iv) Pest organisms: hemlock woolly adegid  

v) Resources affected/protected: Reduction of eastern hemlock damage in 12 states

b) If outputs were not used provide the reasons the project may not have provided a usable product.

i) Negative results - The primary limitation in the use of Scymnus ningshanensis as a biological control for the hemlock woolly adelgid is the lack of success in rearing large numbers of this univoltine lady beetle.  Several rearing problems were identified however and alternatives suggested which will be investigated. 

ii) Guidance for future development projects - Development of mass rearing for this lady beetle should be addressed as a separate project.  Also, this goal likely would have been have been achieved if this were a three year rather than a two year project.

iii) Did we learn anything from this project?  - This project demonstrated that this predator responds to target density numerically, which is desireable in a biological control.  It also showed that releases very early in the Spring, even a month before deciduous trees break bud and before the last snow fall, have better results.  Degree day models can be used to predict development of the predators following release.  A model Environmental Assessment was developed that can be used as a template for other releases of biological controls.

D. DISTRIBUTION  OF OUTPUTS

1) University and/or Research Involvement

a) List the Universities and/or Research Units involved: University of Massachusetts, NE-4501 

b) Number of graduate theses written: (1)
2) Dissemination of Results

a) Number of articles accepted for publication:  (9) 

USDA Interagency research forum (3)

IUFRO World Congress (1)

Entomology toward the 21st Century (1)

Hemlock Woolly Adelgid Symposium (3)

Journal of Economic Entomology (1)
b) Number of reports written: (2)
Envioronmental Assessment for Release of S. sinuanodulus and S. ningshanensis

Targeted audience is state officials, land managers and NGO in Pennsylvania and Massachusetts

Assessment of  Rearing of Scymnus Lady Beetles


Others involved in rearing of lady beetles in states of  NJ, PA and CT

c) Number of presentations made: (10)
Research Forum (3)

Ent. Soc America (1)

PA IPM Advisory Committee (1)

NE Forest Pest Council (1)

CT State Foresters (1)

HWA Symposium (3)

3) Technology Transfer Activities 

a) Number of sessions 

b) Number of participants 
c) List participating agencies and organizations 
E. Refinement of T&M
1) Does the project investigate use with or use of other forest health management tools?  

a) No  This project focused on biological control 
2) Do the results of the project improve on existing technologies?  

a) Yes  Release timing of predators for biological control of HWA has been improved.  This project demonstrated that this predator responds to target density numerically, which is desireable in a biological control.  It also showed that releases very early in the Spring, even a month before deciduous trees break bud and before the last snow fall, have better results.  Degree day models can be used to predict development of the predators following release.  A model Environmental Assessment was developed that can be used as a template for other releases of biological controls.

3) Did the project identify new research or technology needs?  

a) Yes  More research is needed to improve mass rearing. This project was not fully successful in its goal of development of mass rearing of S. ningshanensis, but improvements were made and a foundation provided for subsequent development of mass rearing at NJ Dept. of Agr. and Carole Cheah of CT Agr. Exp Station.

4) Did the project result in new technologies? 

a)  Yes   The technology most likely to be used for other projects are the methods developed to the numerical impact of potential biological controls both in the laboratory and in the field. 

5) Product leveraging

a) Was the project part of a development sequence?  

i) Yes  – The sequence to establish biological controls is a sequence of steps that begins with the exploration and discovery of natural enemies in their native habitat, the importation of promising species, evaluation in quarantive, breeding and rearing the organisms, field evaluation, and then release of mass numbers into the environment. 

ii) Does the project build-on or is it the result of past Research and/or STDP project results?  Yes  This project represented the intermediate steps in classical biological control and builds on previous research and STDP projects.

b) Identify past STDP project(s) by the project identifier number: NA-92-04, NA-97-01

c) Identify past Research project(s) by title: Biological control of the hemlock woolly adelgid
