
Synopsis of Current Charter for SRS-4158 (full charter here) 
Restoring and Managing Longleaf Pine Ecosystems 

As the backbone of the early southern forest industry and a source of livelihood for southern communities, longleaf 
pine (Pinus palustris) is a high quality timber species that provided logs, poles, pilings, posts, peelers, pulpwood, and 
naval stores for the building and transportation needs of early European settlers in the southeastern United States. 
These forests encompassed over 90 million acres from southeastern Virginia to eastern Texas. Longleaf pine trees 
grew in a range of habitats, from the rolling, sandy hills of the Carolinas to the flatwoods of Florida, Alabama, 
Mississippi, and Louisiana. Found at sea level along the Gulf Coast and the ridges and flats of central Florida, longleaf 
pine ecosystems also into on the rocky hills of northern Alabama and northwestern Georgia. 

The expansion of railroads into southern forests in the late 19th and early 20th centuries and development of steam-
engine logging accelerated the harvest of longleaf pine trees. These industrial advances and the exclusion of fire from 
these fire-dependent woodlands resulted in the disappearance of longleaf pine forests from much of the landscape. 
Millions of acres once dominated by longleaf pines were planted to loblolly (P. taeda) and slash (P. elliottii) pines for 
a variety of reasons. Longleaf pine ecosystems were reduced to 3.4 million acres and are now among the most 
threatened ecological systems in the United States. 

Longleaf pine ecosystems are now recognized as rich sources of biological diversity harboring dozens of rare plants 
and animals. Interest in their restoration has grown through the last decade, as evidenced by the release in 2009 of the 
Range-wide Conservation Plan for Longleaf Pine (http://www.americaslongleaf.org). This plan, developed 
cooperatively with federal, state, and private partners, proposes an increase from 3.4 to 8 million acres in longleaf 
pine area during the next 15 years. Governmental mandates to conserve federally listed, threatened or endangered 
species have translated into efforts to restore longleaf pine on portions of most public lands within this species’ range, 
with restoration occurring on relatively few privately held parcels. Thus, private landowner support is key to the 
restoration of longleaf pine ecosystems on 4.6 million acres by 2024. The management of public and private land 
differs with regard to inputs, outputs, the duration of time for outputs to be achieved, and regulations, with private 
land generally managed over relatively short periods to maximize products or values that are financially quantifiable. 
Research should focus on expanding the longleaf pine manager’s toolbox, simplifying management actions, increasing 
the net worth of outputs by increasing value and/or decreasing the time horizon, and decreasing the risk of failure. 

To accomplish our program of research, tasks have been organized into two broad Problem Statements described 
under the mission “Provide knowledge, strategies, and tools for restoring, managing, and sustaining longleaf pine 
ecosystems in the southeastern United States”: 

Problem 1 
Develop the fundamental biological knowledge needed to design sound management practices for establishing and 
maintaining longleaf pine ecosystems. We need to better understand the processes that affect the fecundity, 
establishment, and development of native trees and ground-layer plant communities in longleaf pine ecosystems. We 
will then better understand how native vegetation responds to disturbance and management in terms of growth, vigor, 
disease and insect resistance, and longevity. This improved understanding will enable us to better restore and 
sustainably manage longleaf pine ecosystems. We will use our expertise in the biology of seeds, seedlings, trees, and 
native plants, including at-risk species, to study the basic biology, physiology, and ecology of longleaf pine and its 
associated plant species. Specific problems are as follows: 

Problem 1a: Advance understanding of ground-layer species biology to ensure persistence or growth of key 
understory species. We will discover and develop knowledge of the population biology and habitat relationships 
of common and at-risk ground-layer plant species found in the plant communities of longleaf pine ecosystems. 
Systematic, incremental accumulation of species-based knowledge provides a foundation for understanding the 
persistence of these species-rich, fire-associated plant communities. Priority will be given to taxa that have 
widespread application in restoration (e.g., native grasses, legumes, perennial forbs) and to formally recognized 
conservation target species (e.g., rare species in sensitive habitats). 

Problem 1b: Advance understanding about longleaf pine reproductive biology and seedling development to improve 
our ability to successfully regenerate longleaf pine ecosystems. We will develop an improved understanding of 
the genetic, physiological, and environmental factors that influence longleaf pine cone crops, seed production, 
and unique juvenile development. Knowledge about how to improve and predict seed production from natural 
stands and seed orchards, and how to enhance early height growth in planted seedlings will contribute to the 
resilience of a commercial nursery industry benefitting from reliable sources of seed, and the ability to produce 
high quality seedlings with root systems capable of sustained tree growth and anchorage. This will lead to greater 
acceptance of longleaf pine as a species of choice. 
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Problem 1c: Understand the physiological and developmental strategies that sustain longleaf pine vigor. We will 
develop an improved understanding of the physiological and developmental processes that sustain longleaf pine 
in frequently burned forests and across a diversity of stand conditions. Aspects of root system function, crown 
physiology, and soil and canopy environments will be assessed to understand how longleaf pine adapts to its 
environment and how these processes may be affected by potential changes in climate. 

Problem 1d: Investigate how plant communities and the landscape ecology of longleaf pine ecosystems are affected 
by interacting biotic and abiotic factors. We will develop knowledge of the spatially variable biotic and abiotic 
factors and their interactions that influence the structure, distribution, and condition of longleaf pine plant 
communities across landscapes. Increased understanding will lead to improved ecological models to develop 
restoration and management protocols suited to the diverse environmental conditions where longleaf pine is a 
dominant canopy species. Factors with spatial aspects include site quality variables (e.g. soil strength, water 
holding capacity, fertility), natural disturbances (e.g., fire, wind), and reproductive processes such as pollination 
and seed dispersal. 

The unit has the facilities, personnel, and equipment to successfully analyze and solve Problem 1a-c. However, any 
new research, such as entering the field of landscape ecology, as in 1d, will require new personnel and funding. 

Problem 2 
Develop planning and implementation tools that achieve successful restoration and other outcomes for longleaf pine 
ecosystems characterized by outputs of traditional forest products, and the array of land uses and values associated 
with sustainable longleaf pine forests. We will use our expertise in the structure and function of longleaf pine 
ecosystems to conduct an integrated research program for restoring longleaf pine across a range of conditions. Specific 
problems are as follows: 

Problem 2a: Develop and test protocols for restoring ground cover communities across the soil moisture and fertility 
gradients characteristic of longleaf pine forests. Knowledge of all aspects of restoration is needed. These include 
the harvest, viability testing, and storage of seeds, site preparation and planting, and maintenance of restoration 
sites. Information and technology needs are extensive, but early attention will be given to developing knowledge 
that supports increased availability of native plant materials, integrating ground-layer restoration and canopy 
management, and using established tools (e.g., prescribed fire, chemical applications, and seed harvesting 
technologies) to achieve restoration of the ground-layer vegetation. 

Problem 2b: Improve knowledge about even-aged and uneven-aged silvicultural methods for regenerating longleaf 
pine forests. We will develop science-based silvicultural approaches for converting stands of less desirable 
overstory species to longleaf pine, and refine methods for using mechanical, chemical, and fire treatments to 
encourage the development of ground layers dominated by native plants. Researchers will compile information 
so that it is straightforward and applicable on private landholdings regardless of size. This will allow us to 
comprehensively address the silviculture of longleaf pine ecosystems and provide private landowners and public 
forest managers with effective tools for sustaining healthy, diverse, and productive longleaf pine ecosystems. 

Problem 2c: Enhance knowledge about the regeneration of longleaf pine. Using knowledge of seed and seedling 
biology and physiology, we will develop protocols for seedling production, and field establishment and 
maintenance to meet the demand for superior planting stock and innovative, site-specific establishment 
techniques. Efforts will provide landowners and managers with high quality longleaf pine seedlings, excellent 
rates of seedling survival, and seedlings and saplings exhibiting accelerated and uniform height growth and 
windfirmness. In doing so, we will reduce the risk of lost revenue from wind-impacted trees or slow growing 
seedlings. We will also monitor silvicultural treatments and stand conditions for insight about the factors 
controlling cone and seed production in even-aged and uneven-aged forests. 

Problem 2d: Expand expertise on the economics of longleaf pine. We will establish research partnerships to assess 
the costs and benefits of restoring longleaf pine ecosystems. To deliver the most complete information possible, 
an analysis of economic benefits and risks should be done. The analysis should consider both the accruable 
benefits and risks associated with public and private investment and changes in land use. Risks should include 
practical problems such as not being able to use prescribed fire as planned. Such an analysis would include 
markets for products from current and changing land uses, and as anthropogenic and natural disturbances occur. 
Analyses should account for services and goods not currently traded in existing markets, cost-share payments, 
the presence of federally listed, threatened or endangered species, and air quality regulations. This will provide 
landowners and managers with information about revenue streams and resource obligations associated with 
various management activities and strategies. 

The unit has the facilities, personnel, and equipment to successfully analyze and solve Problem 2a-c. However, 
entering any new fields, such as 2d, will require new personnel and funding. 
  



Synopsis of Current Charter for SRS-4159 (full charter here) 
Southern Pine Ecology and Management 

Mission: Our mission is to develop and disseminate the scientific information necessary to realize the full range of 
benefits from vegetation, wildlife, and soils in pine dominated forest ecosystems of the southeastern United States. 
Our emphasis is on mixed loblolly-shortleaf pine and pine hardwood forests of the West Gulf Coastal Plain and the 
shortleaf pine and pine hardwood forests of the Ouachita and Ozark Mountains. 

Area of Research Applicability: Regional—Ecosystems dominated by southern pine and mixed pine hardwood 
forest cover types in the southeastern United States; National—Comparative relationships in ecology and management 
of southern pine forest types with other pine dominated forest types in the United States; International—Comparative 
relationships in ecology and management of southern pine forest types with other pine dominated forest types around 
the world. 

Problem 1 
We will discover and develop new knowledge about the ecology of southern pine dominated forest ecosystems, to 
refine the silvicultural principles and practices for these ecosystems, so that land managers can make better 
management decisions and take more effective action to achieve desired results on public and private forest lands in 
the South. 

Problem 1a: We will quantify the establishment and early development of natural and artificial regeneration of 
pines and hardwoods, and will use that knowledge to manage and restore pine dominated forest stands in 
the South. 

Problem 1b: We will discover and develop knowledge about the ecological patterns and processes that govern 
forest stand dynamics and development, so that we can improve the silvicultural practices used to manage 
immature, mature, mixed age, and old growth pine dominated forest stands in the South. 

Problem 1c: We will quantify the cumulative and long term responses of ecosystem dynamics to changes in soil 
quality brought about by management practices such as harvesting, fire, fertilizers, herbicides, and various 
forms of mechanized traffic, so that managers can more effectively maintain and improve the health, sustain 
ability, and productivity of southern pine dominated forest stands. 

Problem 1d: We will discover and develop knowledge about the interactions of soils and silvicultural practices, 
so that managers can more effectively manage southern pine dominated forests for diverse resource 
outcomes and outputs such as timber, cellulosic biomass for bindery, high quality wildlife habitat, and 
abundant and clean water. 

Problem 2 
We will synthesize and evaluate the influence of regional, continental, and global forcing factors on pine dominated 
forest ecosystems in the South, and will provide land owners and managers with the tools to manage healthy, diverse, 
and productive southern pine ecosystems that are resilient in response to these changes. 

Problem 2a: We will discover and develop knowledge about the effects of climate change, large scale natural 
disturbances, and other anthropogenic influences on forest ecosystems so that managers can anticipate and 
detect when forest ecosystems may be affected by these events, and make appropriate changes in 
management plans and prescriptions. 

Problem 2b: We will synthesize and evaluate the cumulative ecological effects resulting from management 
activities imposed in varying patterns and intensities across a forested landscape, so that stand and forest 
management decisions may be made and actions taken in the context of larger landscapes fragmented by 
different ownership patterns. 

Problem 2c: We will develop and discover knowledge on natural patterns, processes, historical conditions, and 
disturbances in southern pine dominated stands and landscapes so that managers can identify trajectories 
and alter management actions to restore and enhance southern pine ecosystems 

Problem 3 
We will discover, develop, and synthesize knowledge about the effects of forest management, insect pests, and climate 
change on wildlife and wildlife habitat in southern pine dominated ecosystems, so that managers have better tools to 
restore and manage wildlife populations that are healthy, diverse, and sustainable. 

Problem 3a: We will develop and discover knowledge about how forest management, forest fragmentation, and 
climate change affect the quality and quantity of riparian/aquatic habitats and associated wildlife species, 
so land managers can make better decisions about managing riparian zones and wetlands for resource 
benefits that feature wildlife species of interest. 

https://www.srs.fs.usda.gov/4159/charter/


Problem 3b: We will synthesize and evaluate the interactions of silviculture on red-cockaded woodpeckers, other 
cavity nesters and southern pine bark beetles, so that land managers interested in managing for this 
endangered woodpecker can make more effective management decisions. 

Problem 3c: We will quantify, evaluate, and synthesize the effects of even aged and uneven aged silvicultural 
systems on wildlife habitat and wildlife communities, so silvicultural prescriptions can be made and applied 
in stands and landscapes to more effectively create and maintain desired wildlife communities and habitats 
across the landscape. 

Problem 3d: We will quantify and model how ecosystem restoration, forest management and altered fire regimes 
affect fire-maintained animal and plant communities and species of conservation concern, so that managers 
can make better decisions about conservation and management of animal and plant communities across the 
landscape. 

 


