Special Technology Development Program

New Project Proposal

PROJECT NUMBER: R8-2003-03

PROJECT TITLE: Using prescribed burning to restore oak forests severely impacted by oak decline/red oak borer in the Ozark Mountains.

PROJECT STATUS: New

EXPECTED PROJECT DURATION: 2 years  

EXPECTED COMPLETION DATE OF THE PROJECT:  FY-2004
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STATUS OF SUBJECT SPECIES: Native

PROJECT OBJECTIVES: To examine how fall burning, winter burning, and no burning influence the recruitment of tree seedlings and saplings in mature oak forests that have experienced high levels of oak decline/red oak borer mortality.

BRIEF DESCRIPTION OF PROJECT:  We propose to establish three study areas on the Ozark-St. Francis National Forest in northern Arkansas.  Study areas will be mature oak forests severely damaged by red oak borer with abundant, small oak advance regeneration.  In each area, three treatments will be imposed: fall burning , winter burning, and no burning.  Long-term field plots will be established pre-burn, and data on post-treatment vegetative changes will be collected.  Additional prescribed burns will occur at 2-year intervals, but burns beyond the initial treatments are beyond the scope of this proposal.  

FHP LEAD CONTACT:

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax
Dale A. Starkey
R8-FHP, Alexandria Field Office
318-473-7293



318-473-7297 (fax)



dstarkey@fs.fed.us

FHP LEAD INVOLVEMENT:

Name
Role

Time Commitment

Dale A. Starkey
Contact point, monitoring, advice,
Minor; 1-2 weeks


general assistance.

PRINCIPAL INVESTIGATOR:

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

Dr. Eric Heitzman
University of Arkansas-Monticello
870-460-1448



heitzman@uamont.edu

PRINCIPAL INVESTIGATOR INVOLVEMENT:

Name
Role

Time Commitment

Dr. Eric Heitzman
Principal Investigator

Major; will direct treatments,




data collection and reporting.

COOPERATORS: 

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

Ozark National Forest
USDA Forest Service
501-968-2354

COOPERATOR INVOLVEMENT:

Name
Role

Time Commitment

Various
Will assist in selecting study stands
Moderate; burning is a routine


and conduct prescribed burns.
procedure; coordination required




with principal investigator

JUSTIFICATION: FHP is constantly faced with providing recommendations for silvicultural activities to reduce/remediate the effects of oak decline and other problems. Under conditions of severe mortality and decline, regeneration of desirable forest species becomes preeminent. In many cases, decline and mortality in the overstory simulate partial cutting regimes and the use of prescribed fire in them may have similar and beneficial effects on the development of oak advance reproduction. Further evidence of this would substantially add to and enhance the recommendations we can make.
URGENCY: The current episode of oak decline/red oak borer presents an ideal opportunity to study the utility and effects of prescribed fire in these damaged stands. The current situation is unprecedented and may not recur for decades, if ever. A window of opportunity exists for only a few years to have a positive impact on the restoration of these damaged forests.

NATIONAL FHP TECHNOLOGY DEVELOPMENT PRIORITY:

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

The objectives of this project directly address the STDP priority for “…integration of silvicultural procedures, prescribed burning…that reduce the adverse impacts of pest species.”  Prescribed burning in stands severely impacted by oak decline/red oak borer will test the effects on enhancing oak reproduction for the restoration of these forests. For many decades fires have been virtually excluded from oak forests and the opportunity exists to introduce fire to enhance the status of oak advance reproduction in damaged stands.

TECHNICAL COMMITTEE DEVELOPMENT PRIORITY:

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



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


The proposed work will test and document a management strategy for restoring damaged oak stands and enhancing oak regeneration potential. Results will improve silvicultural technologies for management of a native decline syndrome and insect pest. Results will also provide information on changes in ecosystem structure from the decline/borer and document successional differences following various burning regimes.

SCOPE OF APPLICATION: Results will have applicability throughout the Interior Highlands region of Arkansas, Missouri and Oklahoma. Results may well be applicable to many other areas of oak forest in the eastern U.S.
RESEARCH BASIS: Since the late 1990’s, a severe episode of oak decline and unprecedented populations of the red oak borer have adversely affected oak forests in the Interior Highlands of Arkansas, Missouri, and Oklahoma (Starkey and others 2000, Mielke 2000).  The death of overstory red oaks has triggered a distinct regeneration response.  However, regeneration surveys in impacted forests in Arkansas indicate that red and white oak seedlings, while abundant in <1 foot tall and 1-3 foot tall height classes, are nearly absent from height classes > 3 feet tall.  Previous research in the Ozark Mountains indicates that oak seedlings < 3 feet tall at the time of disturbance have a low probability of recruitment.  Such short oak seedlings are usually outcompeted by faster growing non-oak species.  Thus, in the absence of additional silvicultural treatments, forest managers are likely witnessing the transition of oak forests to forests dominated by flowering dogwood, red maple, blackgum, and black cherry (Abrams 1992, Lorimer 1993).  Prescribed burning can potentially reduce the adverse impacts of the red oak borer on oak regeneration.  Repeated burns could reduce the density of non-oak stems, increase sprouting of oak seedlings and saplings, and offer oaks a competitive advantage (Abrams 1992, Brose and Van Lear 1998, Brose and others 1999a, Brose and others 1999b,Van Lear and Waldrop 1989, Van Lear and Watt 1993). 

METHODS: Three study areas will be established on the Ozark-St. Francis National Forest in northern Arkansas. All three areas will have the following characteristics: 1) mature oak forests severely damaged by red oak borer (i.e., with a high proportion of red oak species); 2) similar site index; and 3) abundant oak regeneration < 3 feet tall.  Within each study area, three 100-acre treatments will be imposed: fall burning (in September 2003), winter burning (in February 2004), and no burning. Qualified USFS personnel will do the burning.  An appropriate number of long-term field plots will be established in each area and data on pre-treatment vegetative conditions collected during summer 2003. Post-treatment vegetative data will be collected during summer 2004. Both overstory and understory vegetation data will be collected, although the emphasis will be on changes in advance reproduction of forest tree species. Further prescribed burns will occur at 2-year intervals, but additional burns beyond the initial treatments are beyond the scope of this proposal.  

MEASURES OF SUCCESS:

Standard of Success: We will consider the project a success if prescribed burns are successfully conducted during the prescribed time period and pre- and post-burn data are collected, analyzed and reported on.
Expected Outcomes: We anticipate documenting significant shifts in the abundance and status of forest tree reproduction in damaged stands. These differences will provide useful information for developing prescriptions utilizing prescribed fire in damaged stands and predicting the changes in regeneration potential as a result of fire.
Implementation of Products/methods:  Results of this project , in combination with other silvicultural knowledge, can probably be implemented very soon after data are analyzed and reported on.

PRODUCTS AND DUE DATES:
PUBLICATIONS: Besides reports required by the STDP, results may be published in refereed journals, extension publications, or popular journals.

TECHNOLOGY TRANSFER:  Results will be used in extension publications, popular journals, workshops and classroom situations primarily in Arkansas, but results will be applicable on a much wider scale.

PRODUCT LEVERAGING: While this project does not build on a particular STDP project, it complements much other research work in progress on enhancing oak reproduction using prescribed burning. Often, such studies utilize disturbance regimes such as thinning or other harvesting. However, in this case oak decline/red oak borer has created severe disturbance.
LONG-TERM BUDGET REQUEST:

	
	Item
	Requested FHP STDP Funding
	Other-Source Funding
	Source

	FY  2003
	
	
	
	

	Administration
	Salary
	15,000
	20,000
	UA, Ozark NF

	
	Overhead
	
	8,470
	UA

	
	Travel
	7,000
	
	

	Procurements
	Contracting
	
	
	

	
	Equipment
	
	
	

	
	Supplies
	2,000
	
	

	YEAR TOTALS
	
	24,000
	28,470
	


	FY 2004
	
	
	
	

	Administration
	Salary
	15,000
	5,000
	UA

	
	Overhead
	
	8,470
	

	
	Travel
	7,000
	
	

	Procurements
	Contracting
	
	
	

	
	Equipment
	
	
	

	
	Supplies
	2,000
	
	

	YEAR TOTALS
	
	24,000
	13,470
	

	
	
	
	
	

	PROJECT TOTALS
	
	48,000
	41,490
	


LONG-TERM BUDGET REQUEST EXPLANATION: Two years of funding are required to establish vegetation response plots, apply the burning treatments and allow sufficient time for vegetation to respond and be remeasured.
BENEFITS: The project will provide data to enhance silvicultural prescriptions that address the severe oak decline/red oak borer damage prevalent throughout the Interior Highlands region. Prescribed fire is an economical tool that can be applied to widespread areas and is, perhaps, the only tool available with the potential to enhance oak reproduction and help restore oak forests in the region on any meaningful scale. Documentation of fire effects is essential to support its use in response to the current damage.
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