


ECOSYSTEM RESTORATION CHALLENGES OF THE LONGLEAF PINE NATIVE GROUND
COVER

L. K. Kirkman. (J. W. Jones Ecological Research Center. Route 2 Box 2324, Newton, GA 39870)

The biodiversity of the longleaf pine ecosystem and effective fire management of this forest type are
dependent on the structure and composition of ground cover. The high diversity of ground cover species
per unit area makes these ecosystems among the most species-rich plant communities in North America
(Walker and Peet 1983, Kirkman et al. 2001). The herbaceous ground cover provides the fine fuels
necessary for long-term maintenance of the ecosystem. Of the few remaining tracts of longleaf pine forest
in the Southeast, most have degraded native ground cover due to fire suppression or past land use
disturbances. An estimated 35 million ha of pre-settlement longleaf pine forests have been reduced to a
mere 1.2 million ha with perhaps only 0.5 million ha with intact ground cover (Outcalt 2000).

Functionally, dominant grasses coupled with pine needles provide the fine fuels necessary to carry frequent
fire. In particular, pineland 3-awn wiregrass (Aristida beyrichiana and A. stricta) dominates ground cover
through a significant portion of the longleaf pine range. Wiregrass is considered extremely important
because of its flammability, but also because it suspends pine needles above the soil surface (Noss 1989).
Pine needles decompose at a slower rate when elevated (Hendricks et al. 2002), and thus a greater mass of
needle litter is retained as a source of fine fuels. Together, wiregrass and pine needles provide more
flexibility for implementing prescribed fire across variable weather conditions (Figure 1). Because
wiregrass is not known to re-establish dominance on previously cultivated sites, and is less vigorous
without periodic fire disturbance, the presence of wiregrass is often used to indicate relatively undisturbed
longleaf pine communities (Clewell 1989). Consequently, reintroduction of this species and other fine fuels
is thought to be an important first step in restoration and maintenance of ecosystem diversity.
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Figure 1. Lower decomposition rate of elevated fine fuels (wiregrass & pine needles)
from Hendricks et al. 2002.

Wiregrass and other native ground cover species provide important cover for nesting bird species, and
many other plant species provide important wildlife food for both game and non-game species. Many
legume species are native to the longleaf-wiregrass ecosystem (Hainds et al. 1999) and play an important
role in nitrogen fixation (Hiers 1999) (Figure 2). Studies of nutrient loss indicate that nearly 90% of total
foliar nitrogen is volatilized during fire (Boring et al.,unpubl.). Thus, the presence of these species may be
critical for re-capturing nitrogen lost with burning and in turn, are essential to maintaining long term site
productivity with a frequent fire regime.
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Figure 2. Percent foliar nitrogen derived from atmosphere for selected legume species.
(From Hiers 1999, Hiers et al. 2003)
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Figure 3. Wiregrass seedlings established following direct seeding in 2/2001 and by herbicide
(Garlon + Plateau) or no herbicide in 8/2001. Bulk is approximately 75% seed by weight.

Management efforts for native ground cover may range from restoration, to rehabilitation, or enhancement
depending on starting conditions and economic and ecological goals. However, an overarching objective
for longleaf pine ecosystem management is to return, improve and sustain forest ecosystem health and
native biodiversity through the use of frequent fire. In addition to varied goals for restoration, regional
differences in native vegetation and variation in soil types provide mixed challenges and dictate different
approaches to reintroduction of native ground cover species on disturbed sites. Regardless of the scope of
implementation, the development of economically feasible approaches and seed sources for private
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landowners remains a critical bottleneck for successful and widespread implementation of ground cover
restoration.

Information is slowly emerging regarding successes and failures of wiregrass reintroduction techniques
throughout the region through operational practices, adaptive management trials and research efforts.
Wiregrass can be successfully established from either seed or seedling plugs grown in greenhouses (Figure
3). However commercial sources of seed are unavailable and planting of wiregrass seedlings appears to be
prohibitively expensive at large scales; cost ranges from 18-30 cents per plug. At a planting density of 2
plugs per m?, cost ranges from $3500-$5800 per ha ($1420 - $2360 per acre) Contract seedling planting
labor adds an additional cost of $2000 per ha ($800/acre). In addition, species such as wiregrass require
specialized equipment for harvesting and seeding, and sources of seed in natural stands are limited.

Many technical questions remain before recommendations for ground cover restoration by direct seeding
can be promoted to a wider audience. Conversion of agricultural fields and pastures present particularly
difficult challenges for establishment of native ground cover due to weedy and non-native grass
competition. Such sites require intensive site preparation and herbicide application prior to or after seeding.
In some forested conditions, hardwood removal or plantation thinning must be implemented prior to
restoration of native ground cover to facilitate prescribed fire and eliminate competition (Mulligan et al.
2002, Kirkman and Mitchell 2002).

The Native Ground Cover Partners (NGCP) is a collaborative effort to obtain basic information regarding
native ground cover species seed harvest, cultivation, commercial potential and restoration in longleaf pine
ecosystems. Participating partners include the J. W. Jones Ecological Research Center, the University of
Georgia National Environmentally Sound Production Agriculture Laboratory (NESPAL), Private
Landowners, and the Georgia Department of Natural Resources. The purpose of this strategic outreach
program is to produce wiregrass stands for future seed harvest, to provide research sites and demonstration
areas for growing wiregrass as a crop, and to refine direct seeding techniques for restoration planting. For
example, research and operational-scale trials for wiregrass propagation are being conducted on public and
privately owned lands, and education and outreach programs incorporate research results of ongoing field
trials (Figure 4).
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Figure 4. Model of adaptive management implemented by Native Ground Cover Partners.
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Initial participating landowners are selected based on the availability of wiregrass seed on their property
and their willingness to experiment with crop development and restoration techniques. Working with
several landowners and their land managers provides replication of trials across a gradient of site
conditions. Specialized equipment for seed harvest and planting has been acquired by the NGCP to
conduct small plot studies that evaluate cultural practices associated with direct seeding and to address
issues of weed control. Additionally, this organization is examining the feasibility of development of
landowner incentive programs for ground cover restoration association with on going Conservation
Reserve Programs that promote planting longleaf pine. Additionally, funding is being pursued to purchase
seed collection access in natural stands on private lands and the development of ground cover seed as
alternative agricultural crops. A future goal of this organization is to target other functionally important
grasses and legumes for similar research and development projects.
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