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Introduction

Results and Data Analysis

• Oak (Quercus spp.) and shortleaf pine (Pinus echinata) regeneration in the eastern United States has been
suppressed due to the mesophication of forests in the southeastern United States.
• These upland oak-pine systems on the Cumberland Plateau are experiencing wide-scale conversion to mesic,
closed canopy forests (Jin et al. 2018).

The data collected shows that compartments 46 and 50 had higher shortleaf densities as compared with

• Due to changes in silvicultural practices, an altered fire regime and an increase of pine beetle outbreaks,
shortleaf pine has been reduced to 50% of its former acreage over the past 100 years (Anderson et al. 2016)

compartment 22. The three-year-old seedlings within compartment 50 were slightly taller on average

• Sewanee is part of a collaborative effort called the Shortleaf Pine Initiative (SPI), which aims to restore and
create favorable shortleaf habitat across its native range. However, the challenge lies in the hands of private
landowners since so much of their range is fragmented by private land ownership.

unburned sites had similar annual growth rates for both their heights and their diameters. In the

• This Restoration effort is funded by the National Fish and Wildlife Service, and is a collaborative effort
between Sewanee, Berea College, the Tennessee Wildlife Federation, and the Forest Stewards Guild.

annual growth rate.

than the four-year-old seedlings from the previously burned compartment 22. Seedlings on the

unburned sites, there was no correlation between seedling density and the method by which they were
planted—bare root or containerized. The seedlings on the burned site were shorter and had a slower

Study Objectives
1.

Monitor Shortleaf plantings on the Domain of the University of the South.

2.

Inventory hardwood stems in each plot

3.

Assess seedling density, timing, and source of planting

4.

Compare shortleaf recruitment in burned and unburned plots

5.

Compare the success of bare root and containerized seedlings

6.

Assess favorable shortleaf habitat as well as inform future management decisions for shortleaf pine
restoration.

Study Location

Table 1. Average shortleaf and hardwood stems per acre in each compartment, along with average shortleaf height, diameter,
and annual growth.

Figure 4. Aerial map showing the three compartments used in this study (Compartments
22, 46, and 50).

Site Histories and Characteristics
• Compartment 22 was harvested in 2016 and planted in 2017 with 1- year-old bare-root seedlings. Five
of the six openings were burned in the spring of 2019 (Figure 1).

Our study location consists of 21 openings across three different compartments on the Domain of the University
of the South (Figs. 1-3). These openings range in size from a half acre to two acres in size.

• Compartment 46 was harvested in 2018-2019 and planted with 1-year-old containerized seedlings in

2019. No plots in compartment 46 have been burned (Figure 2).
• Compartment 50 was harvested in 2017 and planted in the spring of 2018 with 1-year-old bare root
seedlings. No plots in compartment 50 have been burned as of February 2020 (Figure 3).

Conclusions and Management Implications
There was a negligible difference between the numbers of shortleaf seedlings in the unburned
compartments (46 and 50) and density in these compartments was much greater than that of the sites
that were burned (Compartment 22). This leads us to infer that the reason for the disparity between
the sites was not based on whether the seedlings were planted in a container or bare-root but rather
the presence of fire when the seedlings were less than 5-years-old. In addition, planting spacing was
unknown (distance between seedlings), and Compartment 22 may have had fewer and wider
Figure 1. Aerial photo of compartment 22. Openings that were planted
with shortleaf are outlined in black.

spacings when it was planted. Compartment 22 had the lowest shortleaf density at just 450 stems per
acre. While the results show that the burned compartment had slower growth rates, there are several
factors that play into that. Fire is an essential component of this ecosystem; however timing of fire is
Figure 5. Shortleaf seedlings growing
amongst Andropogon grass in
compartment 22.

Figure 6. A planted opening in compartment 46
showing students collecting shortleaf data.

even more important. The return interval for shortleaf pine is 2-18 years, and it can sometimes be
difficult to know when fire should be implemented (Pickens 2017). Five of the six openings in
compartment 22 were burned in the spring of 2019, two years after planting; at the start of the
recommended fire frequency. Based on what has been observed in this study, we suggest waiting

.

several years (6-7) until the shortleaf seedlings are well established and are no longer at risk of fire
related mortality. In order to properly gauge how management practices are affecting the growth of
shortleaf pine seedlings, continual monitoring of these stands will be required.
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Methods
The data in this study was collected with the help of Dr. Ken Smith’s Forest and Watershed Restoration lab.
GPS coordinates were plotted before the class went into the field. There were several openings within each compartment.
Each opening had either 18 or 30 sampling points depending on its size. Small groups of students were assigned to do
inventory on either 3 or 5 points (depending on the size of the plot) within each opening. The students collected the number
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of living hardwood and shortleaf within a 1/1000th acre plot. For each living shortleaf stem, height and diameter was
recorded.
Figure 3. Aerial photo of compartment 50 with openings
outlined in orange.

Data was entered in Excel, and we calculated average hardwood and shortleaf stems for each compartment, and average
shortleaf growth for each opening that was then averaged to provide the average annual growth for the compartment.
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