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Oak woodlands and savannas in the Mid-South have declined dramatically as a result of
fire suppression and subsequent succession. Such vegetation types are the most endangered
terrestrial ecosystem in North America, with less than 1% of the pre-European settlement extent
remaining. Observations of widespread losses in herbaceous biodiversity, the increased density
of mesophytic woody plants, the near absence of Quercus spp. regeneration, and declines in
associated disturbance dependent wildlife species have all have accompanied these trends. In
response, there is a growing interest in identifying management techniques capable of efficiently
and accurately achieving oak woodland and savanna restoration. The University of Tennessee
and its many research partners are attempting to do just that by evaluating vegetation and
wildlife response to restoration treatments using a randomized complete-block experimental
design throughout the Mid-South.
The Land Between the Lakes National Recreation Area (LBL NRA) is 1 of 4 study sites
at which 2 replicates of 6 restoration treatments are being implemented in stands approximately
50 acres in size (Figure 1). These treatments include all combination of growing-season fire
(May), dormant-season fire (February), high basal area retention (60 ft2 ac-1 residual basal area),
and low basal area retention (30 ft2 ac-1), plus undisturbed controls and a growing-season burn
only treatment (no canopy disturbance). At least two years of pre-treatment data was collected on
each stand prior to the completion of canopy disturbances by the fall of 2012. Prescribed fires are
planned for this coming winter and spring (2015-2016). We are monitoring vegetation response
annually during the growing-season at permanent plots located within the core (164 ft buffer) of
each stand at which we conduct point-intercept transects and 7 fixed-area seedling and sapling
sub-plots. The avian community has been monitored using 4 unlimited radius point-counts per
stand.

We have not fully processed all data collected at LBL NRA, and a full round of
prescribed fires have not occurred. We can, however, offer a preliminary look into the effects of
applied management treatments. We intend to complete a full analysis after all treatments have
been implemented and results will be published in a peer reviewed scientific journal. Prior to
implementing canopy disturbance we documented 42 herbaceous species in our stands at LBL
NRA. After canopy disturbance we documented >150 herbaceous plant species. Overstory basal
area target conditions were generally achieved, but harvests were often restricted to ridge tops
and did not extend down steeper slopes that existed within stands (Figure 2). Canopy cover was
reduced in woodland and savanna treatments (Figure 3). Increased light availability for lower
vegetation strata resulted in restoration goal progress as herbaceous groundcover increased
(Figure 4), but the density of woody midstory vegetation and woody groundcover also increased
(Figure 5, 6). We conclude fire will be required to reduce understory woody vegetation and
promote herbaceous community development. Our point count data on avian response has
revealed a maintenance of forest bird species and increases in early successional species as
disturbance has increased. For a more detailed review of research findings, please contact Andy
Vander Yacht at The Center for Native Grasslands Management, The University of Tennessee
(avandery@vols.utk.edu).

Figure 1. Map of restoration experiment and Land Between the Lakes National Recreation Area. Treatments include; Control, unmanaged stands; DormH,
dormant-season fire and high residual basal area (60 ft2 ac-1); GrowH, growing-season fire and high residual basal area (60 ft2 ac-1); DormL, dormant-season
fire and low residual basal area (40 ft2 ac-1); and GrowL, growing-season fire and low residual basal area (40 ft2 ac-1).
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Figure 2. Live basal area of undisturbed control, woodland residual basal area (60 ft2 ac-1), and savanna residual basal area (40 ft2 ac-1) treatments from 2008 to 2012.

100
90
80

Canopy-cover (%)

70
60
50
40
30
20
10
0
Pre-treatment

1 Year Post Cut

Control

Woodland

2-3 Year Post Cut

Savanna

Figure 3. Canopy cover of undisturbed control, woodland residual basal area (60 ft2 ac-1), and savanna residual basal area (40 ft2 ac-1) treatments from 2008 to 2012.
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Figure 4. Herbaceous groundcover of controls, woodland residual basal area (60 ft2 ac-1), and savanna residual basal area (40 ft2 ac-1) treatments from 2008 to 2012.
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Figure 5. Midstory density of controls, woodland residual basal area (60 ft2 ac-1), and savanna residual basal area (40 ft2 ac-1) treatments from 2008 to 2012.
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Figure 6. Woody groundcover of controls, woodland residual basal area (60 ft2 ac-1), and savanna residual basal area (40 ft2 ac-1) treatments from 2008 to 2012.

