
Darcey A. Collins1, Joshua J. Granger1, David S. Buckley2, Krishna P. Poudel1, Courtney M. Siegert1, Austin Himes1
1Department of Forestry, Mississippi State University, Mississippi State, MS 39762, U.S.A

2Department of Forestry, Wildlife and Fisheries, University of Tennessee Knoxville, Knoxville, TN 37996, U.S.A

NOVEL SILVICULTURAL PRACTICES FOR MANAGING MIXED-SPECIES 
STANDS FOR NON-INDUSTRIAL PRIVATE LANDOWNERS

Materials and Methods
• Implemented in an 18-year-old thinned loblolly pine plantation

near Double Springs, AL
• Previously strip-mined and received no soil

remediation,
• Four blocks were established within the study area (Figure 2)
• Treatments consisted of both mixed and single species plantings

on an 8 x 8 foot spacing
• Established in strips within the blocks (Figure 3)

• Planted shortleaf pine (Pinus echinata), sweetgum (Liquidambar
styraciflua), post oak (Quercus stellata), northern red oak (Quercus
rubra), southern red oak (Quercus falcata ), and shingle oak
(Quercus imbricaria)

• Planted in March 2021 (Figure 4) and measured in late
April and early May of 2021 (Figure 5)

• Post growing season measurements were taken in
September of 2021

• Seedling measurements included identification of the seedling
species, groundline diameter (cm), total height (cm), survival, and
presence of deer browsing

• HOBOware monitors were placed both in the plantation and in
an adjacent field to monitor temperature and moisture conditions

Figure 2: Site plantation with the four planting 
blocks delineated in blue.

Figure 3: Planting map with planting blocks 1 
and 2. 

Introduction
• Even-aged conifer monocultures have long been valued for

the services they provide
• Increased risk of disturbance threatens the sustainability of

these systems
• Nonindustrial private forest landowners have shown

interest in mixed-species systems
• This project aims to:

1. Identify region-specific silvicultural techniques for
promoting mixed-species systems

2. Compare ecosystem level responses between
mixed-species systems and traditionally managed
monoculture systems.

Abstract
Many landowners in the southeastern United States have 

invested in southern yellow pine plantations, leaving them 
with single-species plantations that do not provide the 
ecological functions provided by the historically mixed-
species forests that initially existed in those areas, as well as 
difficult to sell pine products. Many landowners and 
researchers have begun to view mixed-species forests as a 
possible solution to this ecological and economic problem. 
However, oak species, which are often one of the most 
desired hardwood species, can be difficult to regenerate. The 
following study incorporated nurse and trainer tree effects 
to determine which silvicultural practices best allow for the 
creation and management of mixed-species stands from 
existing loblolly pine stands. Shortleaf pine, sweetgum, post 
oak, northern red oak, shingle oak, and southern red oak 
seedlings were planted in mixtures and in single species 
plots in order to examine their success under mid-rotation 
loblolly pine stands, and how they interact with each other. 
Seedlings experienced high survival as well as varying 
levels of browse pressure  depending on species and 
treatment. 

Figure 4: Contractors planting seedlings in the spring of 
2021. Figure 5: Total seedling height 

measurement.
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Conclusions and Discussion
• Success under an established plantation could provide

landowners with a management scheme that encourages
mixed species, multi-cohort stands

• Overstory pines could foster better initial growth of planted
seedlings

• Hard mast producing species like oaks will provide long-
term benefits for wildlife

• Planting of shortleaf pine supports efforts to restore this
species to its historic native range

• Success could yield tremendous ecological benefits to non-
industrial private landowners concerned with pests,
pathogens, and shifts in extreme weather.

Results
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Figure 6: Percent survival for selected species at both establishment and post growing season.

Figure 7: Browse presence for selected species at both establishment and post growing season.

Figure 1: Example single-species loblolly pine plantation.


