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Nancy Peterson, UF/SFRC: Project administration 
 
Overview of Project Proposal 

Introduction 
Management of conserved forests must consider the sustainability of a variety of ecosystem 
products and values. Increasingly, uneven-aged forest management is considered an ideal 
strategy for maintaining ecosystem function and structure to ensure the sustained production of 
both commodity products and other ecosystems services including wildlife habitat, carbon 
sequestration, and recreational value. In forest ecosystems of the Southeast, in particular the 
longleaf pine dominant ecosystems, uneven-aged management is also considered to mimic 
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natural disturbance processes (Brockway et al., 2006; Jose et al., 2006). For example, the group 
selection and the single-tree selection methods simulate mortality caused by lightning strikes or 
small insect outbreaks. The irregular shelter wood method represents circumstances where a 
partial stand is left following a catastrophic event, such as a hurricane. Despite the increased 
desire to incorporate uneven-aged management on conserved forests, uneven-aged methods such 
as selection system have received much less scrutiny than even-aged methods, in general, 
because of their perceived lack of operational efficiency and, in southern forest types, because of 
a perceived inability of shade-intolerant species to regenerate under a partial overstory. 
Currently, a large proportion of conserved forests in the Southeast have an even-aged structure 
either due to historic fire suppression or due to conversion to plantations. In addition to research 
opportunities related to the proper restoration and management of uneven-aged longleaf pine 
ecosystems, there has also been growing interest in managing sites better-suited for slash pine 
using uneven-aged methods.   
 
Purpose 
To examine a range of uneven-aged reproduction methods with two different fire frequencies 
(reproduction matrix) in order to achieve a sustainable multifunctional ecosystem that can 
provide a number of commodity (timber production and carbon sequestration) and non-
commodity (biodiversity enhancement and wildlife habitat quality, and recreational value) 
services. 
 
Research Objectives 
• Objective 1: Can the proposed uneven-aged management strategies (3 reproduction 
methods, 2 fire regimes) lead to long-term sustainable longleaf/slash pine ecosystems in terms of 
species composition (both overstory and understory), structure and productivity (timber yield and 
carbon sequestration potential)? 
• Objective 2: Can the proposed uneven-aged management strategies lead to long-term 
sustainable non-commodity benefits such as habitat value for RCW, and enhanced recreational 
opportunities? 
• Objective 3: What would be the market and non-market value of commodities and 
services derived from multifunctional uneven-aged long leaf slash pine ecosystems? 
 
Experimental Design 
The principal longleaf and slash pine ecosystems selected for this operational-scale research-
demonstration study are (1) xeric sandhills (longleaf dominant sites) and (2) hydric flatwoods 
(slash pine dominant sites).  
 
One xeric sandhill installation and one hydric flatwoods installation have already been completed 
(as of December 2006) as part of a Florida Department of Forestry (DOF)-USDA Forest Service 
joint project (principal investigator, Dale Brockway). The sandhill installation is located at the 
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Blackwater River State Forest in northwest Florida and the flatwoods installation is located at 
Goethe State Forest in north central Florida. Data collection is currently underway.  
 
The following four management options will be applied at each of the study sites.  
 
(1) Single-tree selection  
(2) Group selection (0.1 0.8 ha openings = 0.25 to 2 acre)  
(3) Irregular shelterwood  
(4) Control-no tree harvest (prescribed fire only)  
 
Data Collection: 
Measurements of the plant community will be conducted over an extended time frame because 
forest vegetation response to management treatments typically occurs at four levels that require 
long-term research and monitoring: (a) slow processes, such as forest succession, (b) sensitivity 
to rare episodic events, such as weather extremes and insect outbreaks, (c) high intra-annual and 
inter-annual variability, such as changes in reproduction, growth and death driven by both 
"normal" and changing climatic regimes and (d) complex phenomena where multivariate 
analysis is required to separate pattern from noise, a consequence of the interactions of the 
preceding three characteristics. Within this context, the following characteristics will be 
measured:  
 
(1) Stand Structure and Composition  
(2) Stand Function  
(3) Shrub and Herbaceous Layer Structure and Composition  
 
The forest vegetation variables that will be periodically measured and calculated are divided into 
overstory, midstory and understory layers. Pretreatment measurements will be undertaken prior 
to applying the experimental treatments (i.e., initial overstory harvest) and post-treatment 
measurements will be taken following harvesting. 
 
Statistical Analyses and Modeling: 
Data for dependent variables will be summarized as estimates of the mean and variance for each 
treatment plot. Each plot mean will then be used to estimate the mean and variance for each of 
the experimental treatments. For each dependent variable, a comparison of differences among 
experimental treatments and through the time sequence of repeated measurements will then be 
undertaken.  
 
Uneven-aged reproduction methods are typically judged by the ability to provide sustained 
values over multiple cutting cycles. The cutting treatments evaluated in the simulation will be 
considered successful if they result in similar structure (diameter distribution and spatial 
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distribution of size classes), timber production, and carbon sequestration throughout multiple 
cutting treatments during the simulation period.  
 

Proposal Modifications and Justification  
The research sites at Tate’s Hell State Forest (THSF) present a unique opportunity to investigate 
the conversion of intensively managed forest stands to uneven-aged forest ecosystems managed 
for multi-functional use.  In fact, this type of research is of great interest not only to CFEOR 
members, but to other public agencies and land owners interested in converting off-site pine 
plantations.  Site characteristics here differ from the other study areas at Black Water State 
Forest and Goethe State Forest where uneven-aged harvesting treatments have already been 
implemented.  The research sites at Tate’s Hell State Forest (THSF) are embedded within 
unthinned, intensively managed 30- year old slash pine plantations on wet, hydric flatwoods.   
The most significant differences between Tate’s Hell and the other study sites are that:  1) the 
high density of the unthinned plantation in combination with wet, hydric soils presents additional 
considerations for harvesting and 2) there is no overstory longleaf pine in the stands to naturally 
regenerate that species.  As a result, some modifications to the original proposal have been made 
to accommodate differences in site conditions.   

The only major alteration to the original experimental design is a replacement of the single-tree 
selection method to a “stutter-step” method.   Ecologically, it would not make sense to 
implement a single-tree method in the initial conversion of a plantation because that method 
recommends leaving small trees.  While that would mimic the diameter distribution of an 
uneven-aged stand, the small trees in this case would be severely suppressed trees that would 
likely not respond to release. Additionally, consultation with Florida DOF field foresters 
indicated that operational considerations need to take place at Tate’s Hell due to the high stem 
density, wet soil conditions, and maneuverability of harvesting equipment.  Although logging 
will only occur during dry periods, it was suggested that non-linear movement of harvesting 
equipment be minimized to avoid compaction of soils. As a result, the “stutter-step” method was 
agreed upon as an alternative harvesting method.  In this case, the logging equipment harvests a 
small portion of a row, stutter-steps laterally to the next row to harvest, and creates a checker-
board effect across the stand.  There is about 25-50 feet of overlap between the “stutters” in each 
row, creating small, 0.01 ac openings that will serve as useful comparisons to the larger gap 
openings in the group selection treatment.  
 
At the request of DOF we have expanded the scope of the project from 4 treatments to 6 
treatments by adding two new treatments, “leave 3 rows take 2” and “third row thin”, to compare 
uneven-aged or transitional harvesting methods to the traditional operations used on DOF 
forests.  These treatments were added with a minimal increase in time, cost, and labor.  
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An additional research study will also be embedded within the treatment plots to determine the 
site’s suitability for either longleaf pine and/or slash pine regeneration.  Longleaf pine seedlings 
will be planted within the gaps of the treatment plots and monitored along with slash pine 
regeneration. This study will be installed in winter 2009. 
 
Modifications to the experimental design will not prohibit us from addressing the original 
proposal objectives.  Because the site is being converted from an intensively managed plantation, 
we also have the opportunity to refine the objectives to additionally assess how commodity and 
non-commodity values are impacted during the transition phase to uneven-aged conditions. 
 
 
Project Activities-Year 1 
In December 2008 Melissa Kreye was hired as the CFEOR coordinator.  Since her employment, 
Melissa has been serving as the project coordinator for the adaptive management project (AMP), 
assisted with field work, and coordinated in-kind support from THSF, US Forest Service and the 
University of Florida.   
 
Three replicate study sites were identified at THSF that each contain six treatment plots (5 forest 
reproduction methods and 1 control). Five observation plots were randomly placed within each 
treatment plot for a total of 15 observation plots per treatment across the 3 sites. Data collected in 
the observation plots will address the initial variation in vegetation structure and/or other 
important environmental characteristics.  
 
The treatment plots are of sufficient dimensions to qualify as true operational-scale applications 
(6.25 ha or 15.44 acres per 250 m x 250 m plot). Using GPS mapping technologies a grid (50 x 
50m spacing) was laid over each treatment plot and the locations of the observation plots were 
randomly selected at grid intersections.  The observation plots are 25 x 25m in size and oriented 
in a north-south direction. In the south-central portion of each subplot, a 15 m line-transect will 
be installed oriented in a north-south direction for understory vegetation data collection. These 
observation plots serve as the principal areas for collection of pre-harvest vegetation data 
 
Field work began in January 2009 when study sites were established in three even-aged slash 
pine stands at THSF.  Doctoral student Ajay Sharma and Melissa Kreye in coordination with 
David Morse, THSF Forester, and volunteers established treatment plots and observation plots at 
each site, collected baseline data to characterize pre-harvest stand conditions and are currently 
marking trees for harvest. THSF and DOF also committed in-kind hours of support to mark 
timber in half the treatment plots. Vegetation sampling and microenvironment data will be 
collected in June.  A timber contract for the entire slash pine stands with the embedded research 
plots will be put up for bid by DOF in June with the stipulation that the research stands are to be 
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harvested first.  Harvesting should be completed before the end of 2009, contingent upon 
appropriate weather conditions.   
 
CFEOR will host a workshop on June 25, 2009 at THSF on Uneven-aged Management and the 
Proportional-B Method for Implementing Selection Silviculture, presented by Dr. Dale G. 
Brockway, Southern Research Station, USDA Forest Service and Edward F. Loewenstein, 
School of Forestry and Wildlife Sciences, Auburn University.  The Pro-B method was 
implemented at Blackwater River and Goethe State Forests.  The workshop will conclude with a 
discussion about considerations needed when converting intensively managed forests, and the 
THSF research sites will be part of the workshop field demonstrations. 
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