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STATUS OF SUBJECT SPECIES: native 

PROJECT OBJECTIVES:  

To determine which Nantucket pine tip moth, Rhyacionia frustrana (Comstock), generation or generations are most important to control in terms of growth and yield of loblolly pine in areas with 4 tip moth generations per year.    
BRIEF DESCRIPTION OF PROJECT: 
2003:
January – Select sites within the Georgia Coastal Plain.


February – Establish plots. Collect all pre-treatment data (tree volume, site characteristics, etc.).



March – Apply 1st generation insecticide treatments.


May – Obtain 1st generation tip moth damage estimates.  Apply 2nd generation insecticide treatments.


June – Obtain 2nd generation damage estimates.



July – Apply 3rd generation insecticide treatments.



August – Obtain 3rd generation tip moth damage estimates. 



Aug/Sept – Apply 4th generation insecticide treatments.



Sept/Oct – Obtain 4th (final) generation damage estimates for all trees.



November – Collect post-treatment data (tree volume, site characteristics, etc.).



December – Data synthesis and analysis.  Preparation of final report and manuscript. Technology transfer.
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20 hrs.
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2) Conduct field evaluations

80 hrs.
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3) Data acquisition and analyses

80 hrs.
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4) Development of guidelines

20 hrs.

       C. Asaro and C. W. Berisford
5) Manuscript preparation


60 hrs.
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JUSTIFICATION  

Tip moth have been shown to cause significant growth losses in young loblolly pine plantations.  Insecticide applications are the most effective means of mitigating this growth loss.  However, it is likely not economically feasible to control each tip moth generation.  It has been shown that it is possible to reduce the number of insecticide applications per year through use of optimal spray schedules (Fettig and others 2000b, Fettig and Berisford 2002).  However, this work was performed in areas where tip moth only complete 3 generations per year.  In order to be applicable to the majority of the most important pine-producing region in the Southeast, these studies need to be conducted in areas with 4 tip moth generations per year.  
URGENCY 
Significant productivity losses for loblolly pine throughout the Southeast are likely to continue unless efficient and cost-effective methods for mitigating tip moth impacts are available.  In the past several years, in conjunction with the increased use of intensive forest management, there has been considerable interest from forest industrial landowners in the Southeast to reduce the impact of tip moth.  

NATIONAL FHP TECHNOLOGY DEVELOPMENT PRIORITY 
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Priority 3: __
Priority 4: __

The proposed study will develop guidelines for reducing the adverse impact of the Nantucket pine tip moth on southern pine productivity via carefully timed spray schedules that are economically viable and ecologically compatible.

TECHNICAL COMMITTEE DEVELOPMENT PRIORITY  

Priority 1: __
Priority 2: __
Priority 3: X
Priority 4: __



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

The proposed study will expand upon previous work (Fettig and others 2000b, Fettig and Berisford 2002) to develop technologies to better manage tip moth by addressing the optimum spray schedule for mitigating impacts of the Nantucket pine tip moth on the southern pine resource.  It is important to validate previous work and to demonstrate the effectiveness of these spray schedules in regions with the highest pine productivity if they are to be widely adopted.

SCOPE OF APPLICATION 

The range of the Nantucket pine tip moth and its major host, loblolly pine, cover most of the Southeast.  These results would be relevant to approximately 35% of that region where the moth completes four generations annually.  These are some of the most productive pine-producing regions in the United States and as long as they remain a significant source of pulpwood and timber, the results of this study will be applicable.
RESEARCH BASIS 



There is a considerable basis for the proposed research.  Recent work by Fettig and Berisford (1999), Fettig and others (1998), and Nowak and others (2000) developed accurate degree-day spray-timing models.  Furthermore, Fettig and others (2000a) provided optimal spray periods for each tip moth generation at 354 locations throughout the Southeast by modeling temperature data.  These spray dates have subsequently been shown to be very reliable (Fettig and Berisford 2002), and will be used in this proposed study to time insecticide applications for each tip moth generation.  Our proposed study will be very similar to Fettig and others (2000b), in which it was shown that spraying the first generation only, or the first two generations only, is likely to be the most economical spray schedule in a three-generation region.  We hope to expand upon this research by repeating it in a four-generation region.  

METHODS 

Previous work by Fettig (unpublished data) demonstrated that blocking (RCBD) was an ineffective experimental design, because there were no statistically significant differences among blocks, and statistical power was reduced.  Therefore, the proposed study will incorporate a completely randomized design (CRD).  The study will be conducted in four second-year loblolly pine plantations.  Each plantation will contain a 5-acre plot in which 50 trees in each of five treatments will be randomly located and marked with pin flags of a particular color according to treatment. 

Treatments:

1) first generation spray only

2) second generation spray only

3) third generation spray only

4) spray each of four generations

5) control (no treatment).  

Therefore, over four sites there will be 1,000 trees with 200 trees per treatment.  Trees will be treated with permethrin (Pounce 3.2®EC, FMC Corporation, Philadelphia, PA) throughout the study according to their respective spray schedules using backpack sprayers (Model 425; Solo®, Newport News, VA) at a rate of 0.6 ml of formulated product per liter of water.  Applications will be made to individual trees with solid cone nozzles until all foliage is moist.  Timing of spray applications will be based on spray dates published in Fettig and others (2000a). Damage estimates will be taken at the appropriate time from each tree during each generation by counting the total number of shoots and damaged shoots in the top whorl.  Tree height and basal diameter will be measured to compute volume index (D2H) for each tree at the beginning and end of the study.  Growth data will be analyzed as a CRD using one-way ANOVA and Tukey’s test for separation of treatment means.  

A cost-benefit analysis will be conducted by comparing control costs for each treatment with the associated 1-year volume differences.  These volume measurements will be entered into long-term growth models to assess growth differences after a complete pulpwood rotation.  The assumption is that growth differences are carried through a pulpwood rotation, which is supported by Cade and Hedden (1987) and Berisford (unpublished data). 
MEASURES OF SUCCESS

Standard of Success:  Our measure of success will be a clear demonstration that one or more spray schedules leads to significant control and is found to be economical through cost-benefit analysis.
Expected Outcomes:  Our hypothesis is that significant gains will be seen from one or more of the tested spray schedule treatments.  Assuming damage estimates are similar during each generation, we predict that the order of effectiveness of the treatments from best to worst will be (1) all (2) 1st only (3) 2nd only (4) 3rd only (5) control.  The above scenario may vary significantly, however, because there is considerable variation 


in damage from generation to generation.  The degree of damage during each generation will not only affect the outcome of the spray schedule treatments but also the cost-benefit analysis.  For example, it is likely to be far more economical to control a tip moth population that will result in 80% infested shoots than it would be one that results in 20% infested shoots, depending on the magnitude of the volume difference between these two infestations.  Ultimately, we do expect to see significant differences in tree volume between the control and at least one of the treatments.  Furthermore, if tip moth damage is heavy in the control trees throughout the study, we expect at least one of the spray schedules to show significant economic gains if implemented.

Implementation of Products/methods:  Implementation of methods resulting from this study will occur through information presented at professional meetings, publications, extension notices, and direct communication with representatives of the forest products industry, universities, and. U.S. Forest Service employees in Forest Health Protection and State and Private Forestry.

PRODUCTS AND DUE DATES: The nature of the products will be entirely communicative and involve publications.  Extension-oriented leaflets or bulletins will most likely be available by 2004, while peer-reviewed journal articles will most likely appear in 2005.

PUBLICATIONS 
· Forest Service Guidelines (FHTET publication – general practitioner)

· Southern Journal of Applied Forestry (forest manager/scientific)
· Extension bulletins or leaflets (University of Georgia)
TECHNOLOGY TRANSFER 

Through publications, presentation of data at meetings, and communication with colleagues in forest industry, universities, Forest Health Protection and State and Private forestry, we hope to continue to provide the most up-to-date information supporting the optimum spray schedule for Nantucket pine tip moth.  Control methods developed from this study will be added to the website www.bugwood.org, which contains extension information on forest insect pests and is maintained and updated by Keith Douce at the University of Georgia, Tifton. 
PRODUCT LEVERAGING 
Previous STDP funds have gone towards establishing spray dates for the Western Gulf Region of the Southeast (TX, AK, LA) using historical temperature data (not yet published).  This will supplement Fettig and others (2000a) and will provide spray dates for most locations in the Southeast where tip moth and loblolly pine are significant.  The proposed study builds on this work by further validating the efficacy of some of the published spray dates in Fettig and others (2000a).  Furthermore, the proposed research will be greatly facilitated by having those spray dates available in lieu of trapping and collecting degree-days to determine the appropriate time to spray.  Similarly, related studies in the Western Gulf Region will be greatly facilitated by having these spray dates available.

LONG-TERM BUDGET REQUEST

	FY 2003
	
	
	
	

	Administration
	Salary
	15,000
	6,250
	UGA

	
	Fringe Benefits
	4,500
	1,625
	UGA

	
	Overhead
	0
	11,608
	UGA

	
	Travel
	2,000
	1,000
	UGA

	Procurements
	Contracting
	0
	0
	0

	
	Equipment
	0
	0
	0

	
	Supplies
	0
	1,000
	UGA

	YEAR TOTALS
	
	21,500
	21,483
	


LONG-TERM BUDGET REQUEST EXPLANATION


Salaries include requests for a Research Associate (C. Asaro, 25%), and a Graduate Student Assistant (J. Young, 50%).  Travel includes transportation, lodging, and per diem costs, for trips to and from Athens, GA to field sites.  The University of Georgia and USDA Forest Service Pacific Southwest Research Station are providing additional funds for supplies and travel.
BENEFITS   The proposed benefits of this project will be to establish an economically viable and ecologically acceptable spray schedule for the Nantucket pine tip moth.  This may ultimately lead to greater productivity among loblolly pine plantations throughout the Southeastern U.S.
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