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Successes - Our Strategic Framework in Action

We published The Strategic Frame-
work for the Southern Research
Station in 1997. The Strategic
Framework enhances our ability to
work with other members of the
forestry community on a broader
scale, across State and local bound-
aries, to respond to the complex
issues chalenging natura resource
management. It provides a mecha-
nism to leverage our science and
resources in an integrated fashion
and to assure accountability in our
research and development pro-
grams. The Strategic Framework
supports our commitment to col-
laborative stewardship by ddivering
usable information and technology
to public and private customers to
implement sustainable land and
resource management.
Sudainability is the concept that
brings focus to the SRS research and
development program.

The Forest Service is committed to
the god of suganability, which is
defined as the ability of the bio-
physical resources-or ecosys-
ternsto meet human needs and
wants without degradation. By
maintaning fores hedth, diversty,
and productivity, sustainable forest
management ensures that the
commodity and environmenta
needs of present and future genera-
tions can be met.

The Strategic Framework establishes
three emphasis areas for a dynamic
system for setting goals, priorities,
and meking sgnificant
accomplishments.
1. messuring and monitoring
forest resources,
2. understanding ecosystem struc-
ture, function, and processes,
and

3. ensuring environmentd qudity

and sugtainable productivity.
Achieving sugainability and incor-
poraing human vaues into our re-
search program requires a multi-
disciplinary approach and a
customer-driven framework for
applying that approach. To integrate
the efforts of our 25 Research Work
Units, Sx cross-cutting themes
(CCTs) were developed that will help
bring people together to address the
three emphasis areas across the
South:

1. Sustainability and Productivity
of Southern Pine Ecosystems,

2. Ecology and Management of
Forested Wetlands, Bottomland
Hardwoods, and Riparian
Zones;

3. Southern Appalachian Eco-
system Research and
Suganability;

4. Sudtainability and Productivity of
the Interior Highlands
Ecosystem;

5. Landscape and Regiond Inte-
grated Assessment and
Modeling;

6. Inventory and Monitoring.

This section provides an update of
some of the accomplishments that
occurred in FY99 relating to the
CCTs. The CCTs provide a thematic
focus for much of our research and
development program, but they are
not mutudly exdusve.
Accomplishments may reae to
more than one theme and the CCTs
do not encompass our entire
program. Additionaly, we produced
over 500 publications and other
materids in FY99 that are lided in
the find section of this report; they
are grouped under the most
appropriate CCT.

Caring for the Land and Serving People
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The Sudtainability and Productivity impact of roads on snake popula
of Southern Pine Ecosystems Cross- tions This information is being

Cutting Theme includes compo- used by the Forest Service, military
nents of the programs of 17 SRS indalations, and private timber
research work units. This CCT companies to manage fire regimes
embraces a mgjor portion of our and vehicle use in ways competible
research on forest productivity-a with maintenance of Louisana
primary resource driver of the snake populations.

South's economy. In addition, this ..

CCT includes research and develop- Egﬁ g;edp;?fqﬁ gr;ggglec ilr?o o
ment related to seven criteria that smdll, islated populations of the
have |mgrnat|ond agreement for endangered red-cockaded wood-
conservation and sustanable pecker. An operationd scale tech-
management of temperde and nique has been developed and

bored forests. This will lead to
more holistic and integrated re-
giond and landscape-scde studies,
and become the basis for a corpo-
rate vison of the important issues
and information gaps that surround
these ecosystems.

field-tested to reintroduce pairs of
red-cockaded woodpeckers into
areas where only small populations
are present and into areas where
the woodpecker previoudy existed.
The results suggest that reintroduc-
tion of pairs of firs-year adultsin a

A wide range of research accom- gpatid array dense enough to alow
plishments by SRS scientigts in social contact between adjacent
FY 99 ties into this emerging new pairs and with preexigting resident
vison. Some highlights organized groups subgtantidly incresses the
around the seven criteria include: formation of new breeding pairs of
Consarvation of biologica woodpe_ckers The ability to reintro-
verg duce this species to areas where
diversty . .

) . . they have been extirpated is a
Studies of the Louisiana pine sneke major breskthrough for the man-
indicate that it is extremely rare; it agement and recovery of this
is documented on only a smdl endangered species.

portion of its higoric range in

eastern Texas and western Louisi- We examined pileated woodpecker

ana. Consequently the U.S. Depart- damage to red-cockaded wood-
ment of the Interior, U.S. Fish and pecker cavity trees and cavity
Wildife Service is evauating the enlargement on the nationd forests
potentid liging of the spedies in eastern Texas in both longleaf
under the Endangered Species Act. pine and loblally-shortleaf pine

habitats. We dso examined the
effectiveness of redrictor plates in
deterring pileated woodpecker

Research is providing information
on generd ecology, habitat use, and
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enlargement of red-cockaded
woodpecker cavities. While
redrictor plates are useful for
protecting red-cockaded wood-
pecker cavities, they should be used

only in smdl populations when
cavities are in short supply. The
pileated woodpecker plays an
important role, especidly in the
longleaf ecosystem, which is a
relatively cavity-barren environ-
ment, by providing nesting stes for
larger secondary cavity users, such
as American kedtrels, eastern
screech-owls, and fox squirrels.

Maintenance of productive capac-
ity of forest ecosystems.

The increasing intengty of forest
management in the South has
resulted in a great demand for
qudity southern pine seeds and
seedlings. Production of nursery
stock is now about 1.5 hillion
seedlings per year. The greatest
problem in seedling production is
for longleaf pine, a species that isin
great demand because of longleaf
pine resoration efforts. Guiddines
are now avalable that dlow the

production of high qudity seeds
and seedlings and result in im-
proved reforestation success.
Container production is an effective
technique for producing longleaf
pine planting stock that survives
and grows wdl in the fidd. Once
established, other management
approaches such as the use of
chemicds or fire must be used to
minimize the effect of competition
to restore longleaf pine ecosystems.
Repeated use of fire reduces the
woody understory vegetation and
restores the herbaceous plant
community that is a unique compo-
nent of this ecosystem.

Wood volumes generated from 14-
year old Piedmont loblolly pine
stands and 1 7-year-old Coastal
Pan dash pine sands were dra
maticaly incressed when compet-
ing vegetation was controlled in the
ealy years of edablishment. The
effect of this early competition
control on the amount of juvenile
wood in the 14-year-old loblally
pine stands was pronounced
because the increased growth
occurred during the first 10 years.
In the Piedmont region, scientists
found thet 12-year-old lobldly pine
gands grown on intensvely pre-
pared sites had 2.7 times the basal
area as dmilar aged stands on
control Sites; both volume and
height increased with preparation
intengity.
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Maintenance of forest ecosystem
health and vitality

Pest Plant Alerts for the most
invasive dien plants were prepared
in cooperation with Forest Hedth
Protection in the Southern Region
of the Forest Service. These will be
used by Forest Inventory and
Andysis teams to perform the first
aurvey of exatic plants in the
region. A mgor book publication,
Forest Plants of the Southeast and
Their Wildlife Uses, that covers both
native and nonnative plants was
published in cooperation with the
Southern Weed Science Society.

During a southern pine beetle
outbreak, the impact of natura
enemies and competitors was
andyzed. The results indicated the
natural enemy complex causes
increased mortality 1 year after
peak southern pine beetle dengty.
This dengty-dependent dday is
probably responsble for the
regular cycles observed in southern
pine beetle abundance. Two com-
petitors with southern pine bestle,
a bluestain fungus and another
phloem-destroying insect, ap-
peared to generate direct density-
dependence and may affect the
amplitude of the cycles in southern
pine besetle.

The impacts and monitoring
technology of forest access were
examined in severd dudies
Temporary access is one method of
reducing impacts from roads.
Temporary access is built, used,

removed, and the site restored.
The totd life-cycle sediment
loading from temporary low-water
fords was quantified over a 2-year
period. Alternative sediment-
trapping structures for turnout
ditches on forest roads were aso
examined in a long-term study of
eroson in forest access. Sediment
basins appeared to be the most
effective trestment.

Conservation and maintenance
of soil and water resources

When southern pine forestsare
regenerated, strips of timber are
often retained aong streams to
minimize nonpoint water pollu-
tion during and fallowing logging.
Within intensvely managed forest
landscapes, these riparian zones
are important to wildlife because
they often provide critica habitat
features, e.g., mast-producing
hardwoods, snags, cavity trees,
and large woody debris, that may
not be present or abundant in
adjacent pine plantations. How-
ever, landowners who retain
riparian zones typicdly forego
economic returns by not harvest-
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ing the timber within these aress.
Research initiated to determine the
amount and vaue of resdud timber
in nine riparian zones in east Texas
shows that landowners sacrifice
sgnificant economic returns by
retaining these zones, projected
values were $66, $319, and $479
per acre for narrow, medium, and
wide zones. Research results dso
suggest that wide riparian zones
provide the most benefit to many
wildlife species.

The influence of silviculture treat-
ments on physologica responses,
including photosynthesis, trangpira:
tion, stomal conductance, and
xylem pressure potentia, and water
use continues to be a focus a
research gtes in Louisana and
North Carolina. The data suggest

Courtesy Texas Forest Service

that early-season shoot expansion,
crown growth, foliage production,
root initiation, and crown physol-
ogy respond to microclimate
changes within loblolly pine stands
of large trees as a result of silvicul-
tural manipulation. Although
fertilization increases lesf area and
thus tota water use, water relation
experiments show that fertilized
trees use less water per unit leaf
areg, thus fertilized trees actudly
obtain higher water-use efficiency.
Globa dimate change may dso
influence environmental  factors
within stands and cause potentid
stresses on growth and productiv-
ity of southern pine forests.

Maintenance of forest contribu-
tion to global carbon cycles

There has been subgtantial
progress in quantifying the role of
southern pine forests in sequester-
ing amospheric carbon dioxide
(CO,). Fertilization resulted in
loblolly pine stands being a sink for
atmospheric CO, compared to
unfertilized gtands, that were
sources of amospheric CO,. This
shift in carbon economy was
largely due to the higher productiv-
ity of fertilized trees. Increases of
CO, by about 60 percent raised
photosynthetic rates through the
tree canopies with and without
fertilization. Branch and diameter
growth increased by about 20
percent. Incluson of root growth
and decompostion studies added
vaduable ingght on bdowground
impact prediction models. The
ability to synthesize research
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results via mahematicad modding
has resulted. A product of the effort
was the mgor modding meeting,
“Toward the Application of Process
Modes to Sustainable Management
of Southern Pine Forests.”

Maintenance and enhancement of
long-term  multiple  socioeconomic
benefits to meet the needs of
societies

In an evdudion of the effect of five
different glviculturd drategies and
wood type on mechanicd and
physica
properties of
lobldly pine
particle-
board and
fiberboard,
it was found
that the
inner wood
can produce
particle-
board and
fiberboard
pands with
comparable
mechanica
and physical properties to outer
wood. The effect of the slvicultura
drategy was minima for mogt
properties.

Legal, institutional, and eco-
nomic framework for forest
conservation and sustainable
management

Conservation Reserve Program
(CRP) participants in Alabama were
surveyed to determine how their
lands would be managed after CRP
funds expire without opportunity
for renewd. If the CRP lands were
planted in trees, 90 percent would
reman in trees, if the lands were
planted in grasses, 60 percent
would be converted to row crops.
Therefore, for sustained mitigation
of soil loss and reduction of excess
production capacity, tree planting
as a conservation practice should
be advocated and encouraged.

The dautory, administrative, and
judicid adjustments in the Federd
income tax and in the State in-
come, property, and harvest taxes
were monitored in terms of their
effect on owners and managers of
nonindudtria, private forest land.
Forest-related tax law provisons
and proposed legidation were
interpreted for Agency and externa
clients. Prototype tax compliance
software was developed for private
forest land owners through coop-
erative research with university

specidids.

Lead contacts for the Sustainability and Productivity of Southern Pine
Ecosystems Cross-Cutting Theme: RWU SRS-4105 at Auburn, AL, and
RWU SRS4111 a Pineville, LA.
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Approximately 50 percent of the
wetland resource in the United
States occurs in the South, and the
magority of these wetlands are
forested. In addition to jurisdic-
tiond wetlands, nonhydric bot-
tomlands and riparian areas occur
in a hydrogeomorphic setting
amilar to wetlands. Sugtainable
management of these forests, a
mgority of which are in private
hands, provides research chal-
lenges addressed by SRS scien-
tists. The Ecology and Manage-
ment of Forested Wetlands,
Bottomland Hardwoods, and
Riparian Zones Cross-Cutting
Theme involves activities of 13
research work units in the SRS.
Two of these research work units
are devoted to the issues in this
CCT. Our research is organized
around seven criteria for sudain-
able management and conserva
tion of these forest types. Through
this work we investigate ways in
which the criticd ecosystem
functions can be mantaned
effectivdly in a socid and eco-

nomic context acceptable to those
who own, manage, and care about
the resources.

Consarvation of biologica
diversty

The importance of wetlands to
biodiversty is reflected in the role
of critica habitat for both plants
and animas. Over 50 percent of
threatened and endangered
species rely on wetlands for part
or dl of ther life cyde Wetlands
aso provide habitats that are
critical to diverdty a the land-
scape scae. For example, in the
Southeastern United States,
wetland ecosystems contain 75
percent of dl bird species that use
forests. Because gpproximately 50
percent of the wetlands in the
Southeast have been destroyed,
wetland regtoration is important
to the maintenance of
biodiversty.

Assessng the effectiveness of
forested wetland restoretion is
difficult because of the long time
frame necessary for the develop-
ment of soils, vegetation, hydrol-
ogy, and faunal communities. To
assess the success of forested
wetland restoration projects,
metrics are being developed that
are sngtive to early changes in
community development and are
predictive of future conditions.
These studies are being conducted
in the Atlantic Coastd Pain and
Missssppi Allwid Vdley; in
floodplain, bottomland hardwood,
and swamp ecosystems; and in
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sunken wetlands such as Carolina
Bays. Carolina Bays are not only
poorly understood with respect to
hydrology, but have been severdly
dtered by human activity, and are
of ecologicd sgnificance as
habitat for several biologica
communities and rare species.
Numerous studies have been
initisted to assess differences in
the hydrologic regime and other
ecosystem functions between
atered, restored, and reference
ecosystems as a metric for evau-
ating the success of wetland
restoration.

A cornerstone to the restoration
work and other biodiversity-

related research in this area has
been the esablishment of refer-
ence wetlands in the Atlantic

Coadd Plain and Missssippi
Vadley. These wetlands provide a
basdine for assessing ecosystem
Sructure and function thet is
criticad to the maintenance of
biodiversty. Results of one initia
tive were presented in a sympo-
sum as part of the annua meet-
ing of the Society for Wetland

Scientits in Norfolk, VA. The
symposum was titled “Develop-
ment of Reference Bottomland
Hardwood Ecosystems. The
Southern Forested Wetlands
Initictive.”

Undergtanding the interaction of
land management practices and
the use of wetlands by avian and
invertebrate species has been
congrained by insufficent knowl-
edge. Studies employing experi-
mentaly created gaps, timber
harvests, and reduction of insect
populations determine the reative
importance of these factors in bird
and invertebrate populations.
These studies are being conducted
in a variety of wetland types
across the South. Silviculturd
manipulation can influence
wildlife and endangered species
habitat and biodiversity; however,
there are few long-term studies of
the influence of intensve manage-
ment on these resources. In a
continuation of experiments
conducted for decades on a paired
watershed, vegetation dynamics in
a watershed managed for the
endangered red-cockaded wood-
pecker is being compared with
vegetation dynamics in a weater-
shed that has been excluded from
intendve management. Modds
are being developed to predict
habitat qudity for birds on public
and private land in the South.
Field data from research projects
are being used to vdidate the
model and, if necessary, refine it.
Refinements may include incorpo-
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ration of quantitetive modds that least 100 trees per acre after 3
employ landscape or vegetation- years. Research reported this year
sructurd-predictor variables. continues our efforts to specify
These models are used to inte- techniques for successfully plant-
grate field sudies, which are in ing harsh stes. Matching tree
turn used to parameterize and test Species to Site conditions (soil

the models.2. Maintenance of characterigtics and flood regime)
productive capacity of forest continues to be the most critical
ecosystems factor and mismatching accounts
Maintenance of productive for many problems in operationdl

plantings. Proper handling of

capacity of forest ecosystems : '
planting stock and planting tech-

v oo g eoer | | s re ey 5 mporn.
produced few successful plantings Precommercid thinning of water
of bottomland hardwoods in the tupelo stands in the Mobile-
Lower Mississippi Allwvia Valey. A Tensaw River Delta wes investi-
recent survey of afforested agricul- gated. Contrary to results in other
turdl land in Mississippi found 90 parts of the country, survival of
percent failure, indicating the water tupelo coppice was very
difficulty of the task of forest high and the thinning and deaning
restoration in bottomland hard- trestments did not affect surviva.
wood systems. While planting Cleaning Cerolina ash and willow
seadlings was more successful from the stands had no postive
than direct seeding acorns, only effect on individud tree- or stand-
23 percent of the land planted level varigbles messured. We
with bare-root seedlings had at concluded that cleaning had no

beneficia effect over the 5 years
of the sudy. Thinning, however,
ggnificantly increased diameter
growth of the water tupelo. Thin-
ning is potentidly an effective
option in sands with a high
density of water tupelo sprouts
(approximately 2,000 sprouts per
acre over 3 feet tdl at age 4 after
clearcutting).

Forest soils are the basis of
sudtainability in resource manage-
ment. We are focusng on the
impacts of forest operations on
s0ils, their physicd and bio-

I
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geochemica responses, and
resulting effects on vegetation.
Studies of above- and
belowground growth and carbon
dlocation are being conducted in
both reference and harvested
bottomland hardwood forests,
short-rotation woody crop planta-
tions, and in flood tolerance
experiments. In addition, the
influence of different water level
management and cover crop
trestments on biomass productiv-
ity, retention of nutrients in
biomass, carbon sequedtration,
and ther influence on water
qudity are beng quantified usng
experimental  catchments.
Regenerating bottomland hard-
wood forests following harvest
usualy depends upon advanced
regeneration and/or sprouting of
the cut stems. However, the low
regeneration success of desrable
gpecies illustrates our need to
better understand regeneration
dynamics in floodplain forests.
Studies of the environmenta
factors that influence survivd and
growth of advance regeneration is

heping to determine whether
aurvival and growth of advance
regeneration can be enhanced by
preharvest treatments.

Maintenance of forest ecosystem
health and vitality

We are evduding eectronic
aromascan technology to detect
pathogenic  microorganisms in
absence of visble indicators.
These organiams cause economic
loss in bottomland hardwood and
other forests in the South. We
have been able to discriminate
pure cultures of wood decay fungi
isolated from decayed trees. This
technology has potentia to iden-
tify wood decay fungi, vascular
wilt fungi, bacterid wetwood,
bacterid lesf scorch, and many
microbes cgpable of causing
lumber degrade in wood samples.
Another approach is to develop a
smple, accurate system to detect
wetwood in living oaks and sawn
oak lumber usng ultrasound. An
accurate prediction of gte risk
factors would dlow slviculturd
manipulation to reduce incidence
of affected trees. We are focusing
on characterizing bacterid popula-
tions, measuring physica charac-
terigtics, and using ultrasound to
detect wetwood of 0aks on bot-
tomland gtes in the Missssppi
Delta.

Many wetland ecosystems in the
Southeast are dependent on
naturd fire regimes. We are
participating in research with the
Nationa Fire Laboratory to de-
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velop prescriptions to apply
prescribed fire to organic ol
wetlands. That research is consd-
ering both fire behavior and the
environmenta  effects on forest
ecosystem  hedth.

Southern Research Station scien-
tigs participated in an important
symposum, “Ecology and Man-
agement of Bottomland Hardwood
Systems. The State of our Under-
danding.” The meeting brought
together a wide array of our
dients incdluding the full range of
interests from production forestry
in bottomland hardwoods to the
protection of wetland forest
ecosystems. Papers given at this
symposum will be published in
2001.

Consavation and maintenance
of so0il and water resources

Long-term study of watersheds in
the Atlantic Coastd Plain has
alowed SRS scientigts to evauate
the effects of prescribed fire,
hurricane damage, and intensve
versus nonintensve forest man-
agement on streamflow, water
qudity, and nutrient cycling. Often
these studies involve collaboration
with other Federd agencies, forest
products industry, and university
collaborators. Information from
these sudies is being used in
regiond assessments, such as the
Nationd Water Quality Assess-
ment Program of the U.S. Geologi-
ca Survey, and in preparation of
wetland management  guidebooks

usng hydrogeomorphic modeling
by the Environmental Protection
Agency.

A sudy of Carolina Bays has been
initiated to determine the origin of
water, establish pathways for net
water trandformations, determine
the role of soil physica properties
on water retention within the bays
and associated uplands, assess the
processes affecting water qudity
and mingrd cydling in the bays,
and evduate the role of restoration
on water qudity improvements.

Hydrologic modding is criticd for
assessing and managing the
Nation's water resources. Unlike in
the Western United States, there
are few models for the Coastal
Pan and Piedmont regions. Work
is underway on the application of
severd modes. The wetland
hydrologic moddl, FLATWOODS, is
being tested by the Southern
Globd Change Program in South
Carolina to increase our under-
danding of the effects of land
management on naturd forest
processes and the effects on
available clean water. The informa
tion from this study will be applied
to other types of forested wetlands
(cypress ponds, Carolina Bays, and
bottomlands) in the South. This
mode has the capability to Smu-
late laterd water movement from
upland forests to wetlands and can
be usad by land managers and
planners. Tests are proceeding
with a two-dimensiona modd,
WATRCM, to assess water re-
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'sources a the landscape level.
Future improvements to the
modds will include the &hility to
track nutrient concentrations
dissolved in the water as they
move across the landscape. These
hydrologic modds are dso being
used to provide the bagis for
models on soil carbon and nitro-
gen cycling in forested wetlands.

Maintenance of forest contribu-
tion to globa carbon cycles

Following the conventiona para
digm, afforetation of former
agriculturd fields should increase
soil organic matter and thus not
only improve the long-term,
sugtainable productivity of the
soils, but also contribute to seques-
tration of amospheric carbon.
Numerous studies of reforestation
are underway to test how different
restoration techniques, Site prepa
ration methods, and slviculturd
management practices influence
carbon sequedtration into soil
organic metter.

Pegtlands are natural carbon sinks
because organic matter decompo-
gtion is less than net primary
production. Because one-third of
the globd soil carbon poal is found
in bored pestlands, consderable
concern exists over the potential
impacts of globa change and land
management practices on the
carbon balance in peatlands. In
collaboration with Scandinavian
scientists, studies of the changes in
soil carbon pools associated with
dlviculturd practices are under-
way.

L

Soil carbon in wetlands is recog-
nized as an important component
of globa carbon budgets and
contributor to future climate
scenarios. Until recently, however,
little work has been done on
modding soil carbon cyding in
these diverse ecosystems. In
particular, studies have not ad-
dressed how the organic matter
decay factor is modified as the soil
environment changes, whether
from land management activities,
human disturbances, or climate
change. Recently, a wetland ol
carbon model has been developed.

Mantenance and enhancement
of long-term multiple socioeco-
nomic benefits to meet the
needs of societies

Society is increesingly demanding
that timber production be con-
ducted in a manner that enables
forests to provide other benefits
and sarvices, including recregtiond

i
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and scenic enjoyment, watershed
protection, and wildlife habitat. A
mode has been developed to
integrate economicad and ecologi-
ca perspectives for sustainable
forestry. Models of economic

andyses are used to formulate
research questions and study plans
to develop socioeconomic assess-
ment frameworks of sustainable

foredtry. In addition, a modd is
being developed for the smulation
of forest stand succession and to
predict forest stand attributes for
forest ecosystems in landscapes
with wetlands.

Legd, inditutiond, and economic
framework for forest conservation
and sudanable  management

A module for economic andyss
with environmental condraints has
been developed for use with the
moddl LEEMATH to assess the
implications of dternaive manage-
ment drategies to the net profits
from timber production and wildlife
hebitat qudlity.

Lead contacts for the Ecology and Management of Forested Wetlands,
Bottomland Hardwoods, and Riparian Zones Cross-Cutting Theme: RWU
SRS4103 & Chaleston, SC, and RWU SRS4155 & Stoneville, MS.
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The objectives of the Southern are organized in three broad catego-
Appaachian Ecosystem Research ries. ecosysem dynamics, sructure
and Sudtainability Cross-Cutting and function; socid and economic
Theme are to: (1) identify and test influences in fores management;
principles and develop ecologicaly and synthesis and integration of
based information applicable to information. Highlights in these
management of Southern Appda categories for FY'99 include:

chian forest ecosysiems, focusing Ecosystem dynamics, structure
on naturd and planned distur- and  function

bances, (2) increase our knowledge ) _
of socid and economic influences Andyss of dda from an ongoing

on forest resource management Study of mixed hardwood tree

and the values derived from them; species indicated tha Site environ-
and (3) develop and provide tools to mentdl fectors related to soil mois
forest managers in a form useful for | | ture avallablity wes superior to site
integrating ecological and socioeco- | | Index for explaining variation in
nomic information to aid in forest periodic diameter growth of indi-
management  decision-making. vidud trees,

The major questions are sraightfor- Southern Intitute of Forest Genetics
ward a?d arO(Ia not unique to tr?e scientists developed DNA-based
Southen Appdachians (1) what markers to fecilitate the restoration
are the values people assodiate with of the American chestnut tree to
forests, both public and private, and
what are the benefits expected
from forests, given these vaues,
and (2) what are the capabilities of
forested ecosystems to provide
these benefits on a sudainable
basis?

The overal approach has been both
to identify rdevant ongoing re-
search efforts and to initiate new
efforts that will provide the informa
tion needed by forest managers.
Much of this work will require
interdisciplinary efforts and partner-
ships. Integration across disciplines
and gpatial scales will be aided
through the development of land
management tools such as decision-
support systems. Research activities

[ L
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eastern forests. The DNA-based

markers developed for the host are
being used to determine the num-
ber of genes that control resistance
to chestnut blight fungus, detect
additiona sources of resistance;
determine levels of gendtic varia
tion and how it is portioned across
the natura range; and identify pure
species from putative hybrids. The
DNA-based markers developed for
the pathogen are being used to
study genes that cause a
hypovirulent phenotype that may
be used to develop a successful
control program for the chestnut
blight fungus

Reaults from a study of the use of
dand restoration burning in xeric
pine/hardwood ecosystems were
published in a series of papersin a
speciad issue of Forest Ecology and
Management. Studies showed that
dand restoration burning is an
effective tool for restoring desired
species composgition and diversity
without negative impacts on nutri-
ent cyding, smdl mammds, or
forest floor insects, Studies are
continuing that examine the link-
ages between biodiversty and
ecosystem function in the Southern
Appaachians. Severd papers were
published quantifying the sgnifi-
cance of individud species phys-
ologicad characteridtics, eg., leaf
repiraion and photosynthesis, in
regulating net primary productivity
across the landscape. In addition,
new sudies have been established
that examine the role of understory

herbs and grasses in regulating
forest floor processes. Research is
continuing on developing under-
ganding and predictive modes of
land-use change in the Southern
Appaachian region. Concurrent
dudies of the effects of these
changes on terredtrial and aguatic
systems provide a linkage between
higtoric, contemporary, and future
effects of disturbance on ecosystem
dructure and function.

Our research on the interrelation-
ships among the endangered
Cardlina northern flying squirrd,
hypogeous mycorrhizal  fungi
(truffles), and spruce-fir habitat
continued. In January 1999, we
initisted a collaborative study with
stientigs from Clemson University,
SC and North Carolina Wildlife
Resources Commisson to deter-
mine the seasond food habits of
northern flying squirrdls and some
of ther potentia competitors
(southern flying squirrels, red
squirrds, and chipmunks) in the
Basam Mountains, NC and the
Great Smoky Mountains Nationa
Park, NC. Reaults of this study will
dlow us to determine the relative
importance of truffles in the diet of
northern flying squirrds as well as
determine digtary gmilarity and the
potential for competition among
the various squirrel species.

Caring for the Land and Serving People




USDA FOREST SERVICE SOUTHERN RESEARCH STATION

FiscaL Year 1999

Successes - Our Strategic Framework in Action

To gan further information about
the habitat relationships of mycor-
rhizal fungi, we initisted a coopera-
tive sudy with scientists at Appda
chian State University, NC. The
objectives of this research are to

test the relationships between
mycorrhizel fungal sporocarps and
habitat type (spruce-fir versus
northern hardwood) as well as to
examine the occurrence and abun-
dance of fungi associated with tree
roots in the two habitat types. This
gudy is an excelent follow-up to
previous work on the occurrence
and abundance of truffles in spruce-
fir and northern hardwood habitats
and will te some of the hypoth-
eses that were generated in earlier
descriptive work. This research will
aso provide more specific informa
tion on potentid dietary items for
northern flying squirrels and the
interrdationships between the fungi
and dominant tree species in
northern flying squirrd  habitat.

Naturd and atificid regeneration of
upland hardwoods has been prob-
lematic in nationd forests and other
landownerships in the South.
Intensive research continues on
long-term studies on hardwood
regeneration, specificaly northern
red oak and white oaks. The re-
search clearly indicates that tree
seedlings with high numbers of first-
order laterd roots are the most
competitive and thus mogt likely to
survive and become established
when planted in harvested forest
land. Both genetic and nursery
selections are needed to secure
quaity seedlings Full sunlight has
been identified as the most critica
requirement for artificid regenera
tion of these species on good Stes
in the Southern Appaachians,
followed closgly by competing
vegetation control. Photosynthesis
and other physologica studies
demondrate that under low light
conditions, as occurs when planting
these species beneath an overstory,
carbon dlocation to roots of these
tree species is curtailed in favor of
some limited sem growth, resulting
in a dedining &bility of the seediing
to compete with other vegetation
once the overstory is harvested.
These findings provide important
technology for artificid regeneration
of these oak species and have
implications reldive to species
diversty and mast production for
various wildlife species.
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From a large subregiona study of
acorn production, we found that
yearly acorn production varies
among species and individud trees
vay dramaticdly in ther average
production. Determining acorn crop
Szes, patterns of production, and
potential ways to predict crop Szeis
useful to foresters in oak reproduc-
tion, and wildlife managers in
assessing acorn availability for food.

Long-term studies of eroson control
methods for forest roads are quanti-
fying sediment trgpping efficiency
of dternative turnout ditch desgns,
eroson control for various vegeta:
tive stabilization trestments of road
sdedopes, and life-cycle sediment
yields of temporary stream cross-
ings. The results of these studies
will be syntheszed into guiddines
and recommended practices. A new

sudy has been initiated to examine
the impacts of road obliteration
practices.

Forest operations in upland dites are
being investigated. The effect of
remova intengty on productivity

and cogt for ground-based systems
has been reported. A long-term
sudy of manua methods for
sdection of sump sprouts was
initiated. The cods of various
methods were determined and the
growth of the sdected gems is
being monitored to assess out-
comes. A landscape visudization
tool has been developed to depict
dternative treatments. The pro-
gram is being refined for open
digtribution.

Socid and economic influences

in foresx management

The evauation of hardwood pallet
cants when converted to pallet
parts was completed. We deter-
mined that cants with > 30 per-
cent unsound wood should be
reduced to chips. We dso devel-
oped a spreadsheet business plan
mode and economic evauator to
enhance recovery and high-vaue
uses of pdlets a landfills. This has
developed into a mgor effort at
landfills to recover wood for reuse
and recydling.

Undergtanding how people influ-
ence forests is crucid for develop-
ing effective ecosysem manage-
ment plans. A research study
evauated patterns of land uses and
development in four large aress of
the Southern Appaachians. These
sudies explain how patterns of
land use are determined by topog-
rgphy and by economic conditions.
These research findings are incor-
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porated in a land use of forecasting
modd that predicts where and how
land uses and building dengty may
change in the future.

Another key to effective ecosystem
management is understanding the
vaues that people place on dl of the
benefits derived from forests. Three
studies developed estimates of the
amenity vaue of forests in the
Southern Appaachian Mountains.
The first study determined that
recregtion values in wilderness
aress varied by the size of tree,
maximum elevetion, the amount of
running water present and the
degree of isolation offered. The
second study evaluated the impor-
tance of various services provided
by Nationa Forests and discovered
that people vaue ecologica services
(such as the supply of clean water
or native ecosystems) more than
recregtional opportunities, the
consumption of fish and game, or
the supply of timber. The third
sudy examined the digtribution of
benefits for protecting a unique
forest ecosystem and found that
conservation efforts provide equi-
table benefits to broad segments of
the population.

Synthesis and integration of
information

The firg fully operationd verson of
the NED ecosysem management
decison-support system,

NED-|, was completed this yesr.
The Microsoft COM/DCOM
interoperability standard was tested
and implemented as a generic,
software  communications standard
for the NED family of software
products. We were able to connect
NED-| with the Forest Service
growth and yield standard, forest
vegetaion smulaor (FVS) usng
COM/DCOM,

Another mgor accomplishment was
the consolidetion of the extensve
knowledge base of species-specific
forest regeneration responses. This
knowledge base has been captured
in a computer program that simu-
lates the postdisturbance response
of forest regenerdion in the South-
ern Appaachian region. The com-
puter program is being distributed
to practicing foresters (State forestry
agency personnd, consulting forest-
ers, and National Forest System
Slviculturigs) through ther partici-
pation in recurring slviculture short
courses and other ongoing technol-
ogy trander activities.

Lead contacts for the Southern Appaachian Ecosystem Research and
Sustainability Cross-Cutting Theme: RWU SRS-4101 at Bent Creek, NC,
and RWU SRS4351 a Franklin, NC.

Caring for the Land and Serving People




USDA FOREST SERVICE SOUTHERN RESEARCH STATION

FiscaL YEAR 1999

Successes - Our Strategic Framework in Action

Research has an important role to
play in the implementation of the
Forest  Service
Natural Resource
Agenda. The re-
search conducted
under the
Sudanability and
Productivity of the
Interior Highlands
Ecosystem Cross-
Cutting Theme
directly supports
two eements of the
Natural Resource
Agenda-watershed
hedlth and restora-
tion, and sustainable
forest ecosystem management. The
Interior Highlands are among the
most important but least intensvely
sudied regions in the mid-South.
Four mgor ecologica provinces
comprise the Interior Highlands—
the Ozark Highlands of southern
Missouri and northern Arkansss,
the Boston Mountains of north
Arkansas, the Arkansas River Valley,
and the Ouachita Mountains of
western Arkansas and eastern
Oklahoma. This CCT is desgned to
provide the scientific bass and
integrating framework to support
management of the Interior High-
lands forests for public, forest
indugtry, and nonindudtria privete
forest [andowners.

The CCT builds on both the long
ganding ongoing research in the
oak-hickory forest type, and on
newer research sudies in the
shortleaf pine and pine-hardwood

forest types, which conditute some
of the lesser known of the mgor
forest types in the South. These
sudies are bound together using
interdisciplinary research  programs
that encompass vegetation, wildlife,
aquatic ecology, hydrology, and
human dimensons. Within these
programs, SRS scientists have
developed cooperative studies with
scientists from the North Centra
Forest Experiment Station as well as
with universty, State and industry
cooperators in Arkansas, Oklahoma,
Missouri, Texas, Louisana, Misss
Sppi, and esewhere.

A mgor effort contributing to this
CCT has been the Ozark-Ouachita
Highlands Assessment, an interdis-
cplinary assessment of conditions
in the region coordinated by the
Nationa Forest System and the SRS.

This assessment will indude the
most comprehensve assembly to-
date of data that relate to terrestrial
and aguatic ecology, hydrology,
amospheric, and social sciences in
the Interior Highlands. Of specid
interest to the research community
is the potentid of the Ozark-
Ouachita Highlands Assessment to
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identify prominent gaps in exiding “Symposum on Ecosystem Manage-

knowledge of natural resources in ment Research in the Ozark and
the region, that can be addressed Ouachita Highlands” which is to be
by expanson of exiging interdisci- held in the first quarter of FY OO.
plinary research programs. The agenda cdls for scientists to
Progress under this CCT was made present more than 70 papers and
in the ongoing messurement and posters emphasizing 5-year results

monitoring associated with the
Ouachita Mountains Ecosystem
Management Research Project-a
three-phase comprehensive ecosys-
tem management research and
demondtration project in Arkansas
and Oklahoma. In FY 99, the fifth
year of post-treatment data was
collected in the 52-stand data base;
these data quantify the effects of
reproduction cutting dternatives on
vegetation, wildlife, arthropods and
microbid diversty, logging and
economics, visud qudity, soils, and
water qudity. Treatment plans were
findized and implementation of the
trestments commenced in the four-
watershed landscape study, in
which time subgtitutes for space in
large-scde experimenta  replication
of pretrestment conditions. The
landscape trestments are being

operationally conducted by coop- % ) |
erators in the Nationa Forest diter tretment in the stanc-level
System and forest industry. The study, and 5-year besdine condi-
experimenta  design,  trestment, tions in the landscape study, as well
and monitoring of such broad-scae as data from other ecosystem
plot-intensive studies is possble management research projects in
becauise of cooperation with col- the Interior Highlands.

leagues in the National Forest Additiond sudies are in the plan-
System, State agencies, and univer- ning stages to better characterize
gties within and near the Interior the vegetation, wildlife, soil,
Highlands. The end of FY99 saw herpetofauna, and entomological

plans in full gear for convening the effects of large-scae ecological
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process restoration using prescribed other regions. Publication of an
fire on public and private forests; to even-aged, naturd shortleaf pine
expand the spectrum of sudtainable growth and yield model, and re-

management  dterndives in oak- lease of the usar’s guide for the
hickory stands in the Interior modd, gives forest landowners and
Highlands, and to learn more about managers a guide for sustainable
bat communities in the region. management of even-aged stands of

Key ressarch outcomes accom- shortlesf pine. The model can be
plished are documented in publica: used to project stand dynamics
tions listed in the find section of under different thinning regimes
this report. The publication of and dso_ under dternative reproduc-
research describing |andscape tion cutting methods. The model
patterns of distribution of coarse can be tallored to the specific

woody debris in oak-hickory forests | | conditions in a given forest stand.
. Research was published on the

effects of dternative timber harvest
adtivities on southern flying squir-
rels. The presence of mature forests
adjacent to harvested stands, dong
with retention of unharvested
riparian areass, overstory hard-
woods, and snags within harvested
areas reduced the severity of har-
vedting impacts on flying squirrdls.
However, the seed tree regeneration
method, particularly where over-
story hardwoods were not retained,
produces a level of disturbance too
severe for flying squirrd perss
tence. Research results on the
qudity of resdud sands following
uneven-aged reproduction cutting in
oak-hickory stands in the Boston
Mountains of Arkansas provided
information on damage that can be

in the Interior Highlands shouid expected when altemative repro-

prove ussful in forest hedth moni- duction cutting methods are im-
toring and in comparisons with posed in the region.

i

Lead contact for the Sustainability and Productivity of the Interior
Highlands Ecosystem Cross-Cutting Theme:
RWU SRS4106 a Monticello, AR.
I
Caring for the Land and Serving People




USDA FOREST SERVICE SOUTHERN RESEARCH STATION

FiscaL YEAR 1999

Successes - Our Strategic Framework in Action

The god of the Landscape and
Regiond Integrated (Large-Scae)
Assessment and Moddling Cross-
Cutting Theme is to understand
how biologi-
cd, dimdtic,
physcd, and
socid  sci-
ences oper-
ae a large
Spatid scaes
under
historic,
current, and
future
conditions.
Understand-
ing ad
managing
N large-scale
ecosystems is a complex problem
that requires integration of andy-
ses across ecologica and socid
sciences. This integration is
fundamental to understanding
how these sysems might respond
to culturd and environmentd
changes in the future and how
policy and management decidons
might affect these outcomes. The
broad focus of this CCT dictates
that the research will cut across
and integrate work being done in
many disciplines. Deveoping
landscape and regional modeling
gpproaches provides a mechanism
for trandating fied, laboratory,
and fine-scde modeling research
into a form tha has gpplicaions
to important problems related to
large-scale forest ecosystems.

L

Research under this CCT is contrib-
uting to conceptua frameworks for
interdisciplinary research to
address regiond environmenta
questions in the South. This work
is being conducted in two aress.
One addresses the issues faced by
forest managers by organizing
information on forested ecosys-
tems and management responses
in decison-support systems. The
other, regional assessments,
studies socid and ecologicd
sysems a regiond, continentd,
and globa spatia scaes and
across time scaes. The product of
this research is improved scientific
understanding and a set of assess
ment modds that can be applied
to examine regiond resource
iSSues.

Decison Support Systems

In the area of decision support,
three research efforts have made
congderable progress over the past
year. An ecosysem management
decision-support system has been
developed for the Southern Appaa
chians. The system, named NED,
brings together available knowl-
edge on dlviculture, wildlife, and
water qudity to fully inform and
ad foret management. In addi-
tion to linking forest management
to ecologicd and environmenta
implications, NED dlows managers
to desgn and compare the impacts
of dternative management treai-
ments on complex ecosystem
management goas.
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Another decision-support system
effort is focusng on forest manage-
ment a a broader scale. A prototype
of the decision-support tool, Land-
scape Evaudtion of Effects of
Management Activities on Timber
and Habitat (LEEMATH), has been
completed that Smulates timber
growth and harvest, and habitat loss
and regrowth for birds, reptiles, and
amphibians in managed forest
landscapes in the Southeastern
United States. As an assessment tool
of habitat quality a large scaes,
LEEMATH predicts potential habitat
locations and areas of target species
for a landscape or region with
geographic information system (GIS)
data. LEEMATH is being tested with
wildlife data from field studies on
the properties of the Internationa
Paper Company.

A third decison-support system was
developed to maintain good water
quality at the watershed scde. The
GIS Assessment of Trangport of
Eroded Sediment (GATES) model is
based on fidd research on the Wine
Spring Watershed Ecosystem Study
in western North Cardlina. This GIS-
based modeling system predicts
where soil erodon will occur within
a watershed, given dternative forest
management practices. The mode
is designed to use exiging data and
to be operated by Forest Service

and other land managers, The
manager is able to develop dternate
management practices, e.g., road
condruction and harvesting loca
tions and timing, that minimize the

amount of soil sediment that moves
into a stream. The modd is being
vaidated with data collected
throughout the Southesstern United
States, as wdll as from collaboration
with China that was recently funded
by the Forest Service Internationa
Program.

Regiond  Assessment

Severa research projects are con-
tributing to our ability to assess
historic, current, and future changes
in southern forests. This includes
work that examines the linkages
between socid and ecologica
systems, and linkages between
cimatic, physcd, and biologicd
components of forest ecosystems.
Sygems for evaduating the impacts
of globa climate change are being
developed at regiond and nationd
scales.

In the area of socid science, a set of
dudies has examined factors influ-
encing land-use change in the South
a various tempord and spatia
scales. The research shows how
economic and topographic factors
organize patterns of land uses and
have led to the development of
land-use forecasts. Predictions of
land-use changes are being incorpo-
rated in national and regiona
assessments. In the Southern
Appaachians, fine-scde land-use
forecasts have been used to focus
ecologicad studies dong a develop-
ment gradient and to estimate the
long-run ecologica implications of
land-use changes.

Caring for the Land and Serving People

FiscaL YEar 1999




USDA FOREST SERVICE SOUTHERN RESEARCH STATION

FISCAL YEAR 1999

Successes - Our Strategic Framework in Action

The SRS aso completed a nationa
assessment of recreation supply
and demand and continues re-
search on spatidly explicit andyss
of recregtion trends. This research
focuses not only on what kind of
forest-based recreation is being
demanded and where these
demands are focused, but aso on
the broader implications of recre-
ation use for forest ecosystems.
These studies provide forest
managers with basc data and
indghts into the recregtion and
tourism demands on southern
forests and highlights where
demands may be mogt intense. In
addition, research has investigated
the impacts of population growth
and disperson on forest conditions
and uses on both private and
public lands.

The South now produces twice as
much timber as it did in the 1960's
and more than 55 percent of dl
the timber produced in the United
States. This has raised concern
regarding the sudanability of
forests and forestry in the region.
To address these concerns, SRS
leads a private-public consortium
caled the Southern Forest Re-
source Assessment Consortium to
improve the assessment of timber
supply and inventory in the South.
This group, which involves 16
funding entities and 12 univers-
ties, has funded more than 25
studies over the past 5 years and
continues to develop resource
assessment tools for the public and
private sectors.

The SRS continues to make
progress in developing a modeing
framework for evduating the
ecologica and socid implications
of globa climate change. This yesar,
SRS stientists developed new
techniques for scding temperatures
measured a monitoring Stes up to
broader spatia scales. Temperature
IS a key driver of ecosystem pro-
cesses and is likely to experience
increasing varigbility as a result of
globd change. Evduding the
potential impacts of an dtered
atmospheric  environment on
forested ecosystems requires a
combination of predictive tools
(modds), long-term measurement
data, and experimentation. A
model was developed to scae air
temperatures, a key driver of
biological processes such as plant
respiration, from smal scaes to
regiond scaes. This modd fills an
important knowledge gep for
scding physologicaly based
hydrology and productivity models
from stands and watersheds to
regions.

There has been substantia

progress in quantifying the role of
southern pine forests in sequester-
ing amospheric carbon dioxide. An
andyss of fidd experimentd data
indicated thet, over 3 years, fertili-
zdion resulted in loblolly pine
dands being a sink for amospheric
carbon dioxide, compared to
unfertilized sands that were
sources of amospheric carbon
dioxide. This large shift in carbon
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economy was largely due to the
higher productivity of fertilized

trees. Elevated carbon dioxide
treatments increased photosynthetic
rates through the tree canopies with
and without fertilization when
carbon dioxide was increased by
gpproximately 60 percent. Branch
and diameter growth increased by
about 20 percent. Work continued to
improve our ability to synthesize
research results via mathematical
modeling. In particular, progress has
been made usng a smple and
effective modd cdled Physiologica
Processes Predicting Growth (3-PG)
in collaboration with Audrdian
scientigs. This modd has the
potentid utility for industry as well
as for making regiond assessments.

The integration of globd environ-
menta change effects in regiond
and nationd assesments is criticd
to the development of science-
based forest management and
policy. In October 1997, the South-
ern Globa Change Program and the
Northern Globa Change Program
began a 5-year Nationd Integrated
Ecosystem Modeling Project to
better understand how environ-
mental dress influences forest
productivity and hydrology across
eastern forest ecosystems. Products
from this effort are being used to
assess regional forest productivity
and carbon gain under current and
future predicted climate and forest
ecoregions. Forest carbon budgets
are being developed for the region
that will directly contribute to the
Nationa Forest Carbon Budget
Assessment and research findings
are contributing to the U.S. Globa
Change Research Program Nationa
Forest Assessment report to Con-
gress.

Lead contacts for the Landscape and Regiona Integrated Assessment
and Modeling Cross-Cutting Theme: RWU SRS-4851 at
Reseach Triangle Park, NC, and RWU SRS4852 a Raeigh, NC.
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The god of the Inventory and
Monitoring Cross-Cutting Theme
(CCT) isto provide current resource
information and anadyds on forest
ecosysemn sugtainability issues and
to improve techniques to inventory,
monitor, and evauate resources.
Immediate needs rdating to this
CCT can be summarized with four
key questions.

1. How can drategic inventory
and monitoring be imple-
mented to meet timeliness
and quality needs across dl
ownerships of the South?

2. How can socid and economic
influences be integrated into
the drategic inventory and
monitoring  programs?

3. What are the rdevant anayti-
ca procedures to address
forest ecosysem sudtainability
questions and what criteria
and indicators need to be
developed?

4. How can the technology to
achieve the necessry inven-
tory and monitoring needs be
developed?

In FY 99, the Forest Inventory and
Andyss Research Work Unit (FIA)
hosted severd mestings across the

South that focused on annual
inventories—these were efforts to
address the first key question.
Several hundred individuals from
across the country representing
States, universities, industry asso-
ciations, landowners, and the
Forest Service attended. Out of
these meetings came the establish-
ment of a Southern Annual Forest

Inventor System (SAFIS) Technjcal
Review mmittee. This committee

met in mid-November 1998 to
review SAFIS plans and approaches,
and identify future research needs.
Ancther technicd review meeting
was held in May 1999. With work
towards findization of the nationa
FIA fidd guide, a meeting was hdd
with State Forester representatives
to develop regiond additions to the
fidd guide. After development of
ealy drafts, these regiond en-
hancements were mailed out for
wide review. Numerous other
meetings with dients and collabo-
rators were also held to develop
technical and logigtic aspects of
annua inventories for the South.

Severd Staes are now using their
own resources to hire staff for field
data collection for the base set of
SAFS plots. During FY99, eight
States put an estimated $2,505,000
into the drategic inventory and
monitoring program for the South.
Funds of $1,170,000 in cost-share
dollars were provided by the SRS.
In terms of personnel, atotd of 91
full-time-equivdents (FTEs) was
utilized by the FIA unit with the
State Forester organizations con-
tributing another estimated 69
FTEs.
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At the end of FY99, annud inven-
tories were being conducted in
five of the eight collaborating
States (Georgia, Virginia, Kentucky,
Tennessee, and South Carolina),
with a find periodic inventory
being done in an additiond
collaborating State (Alabama), and
training being conducted for State-
employed personnd in the re-
maining two States (Arkansas and
Louisgana). In addition, Federd
crews were conducting a periodic
inventory in one State (North
Carolina).

Nine SRS research work units and
the Southern Forest Health Moni-
toring Program are now identified
with the Inventory and Monitoring
Cross-Cutting Theme. Initid
discussions with representatives
from each unit have identified
severa aress for potentid re-
search: recregtion supply and
demand; tree volume taper func-
tion development; economic and
ecological models in broad scde
assessments; use of FIA plots to
develop a southwide data base,
linking with other important
variables, socid/economic impacts
on forest sudanability; effects of
forestry and environmental laws,
and ultrasonic and digitd camera
technology to assess tree and
other resource characterigtics.

One important issue that will be
the subject of future study deds
with the spread of exotic plant
gpecies across the South. Exotic
plants are a growing threet to
native plant and anima species
and economicdly important pine
and hardwood trees. The FIA
program has recorded the pres-
ence and abundance of woody
exotic plants as part of past
inventories in the Southeastern
States, and will continue recording
the presence southwide in future
inventories. The Southern Global
Change Program, in collaboration
with FIA, entomologists, and
pathologidts, is beginning to use
pest field deta to map the distribu-
tion and dengdty of exotic plant
species across the Southeastern
Sates. This information will be
linked with detailed ecologica
data, such as soils, climate, and
native plant communities, to
better understand how exotic
plants are able to establish and
compete with native plants. The
god of thiswork is to develop
management drategies for the
control and eradication of exotic
plant species.

Future work for the Inventory and
Monitoring Cross-Cutting Theme
will involve the development of an
approach for incorporating dl the
science issues listed above into a
coordinated plan for research.

Lead contact for the Inventory and Monitoring Cross-Cutting Theme:
Program Manager for Southern Forest Inventory, Monitoring, and
Andyss Progran and RWU SRS4801 a Asheville, NC.
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In addition to the work that is
rdaed to the individud Cross-
Cutting Themes, many sudies are
continuing under our overdl mis
son that respond to severd of the
CCTs, to the Natura Resource
Agenda, and to mesting other
critica information needs. Many
result from work that was begun
severa years, or even decades,
before the current Strategic Frame-
work was developed. The following
examples show a broad cross
section of the technology, informa
tion development, and research
findings thet do not fit just within
one CCT.

Sustainable Forest Ecosystem
Management

Soil, woody debris, root, and stem
respiration measures are essentidl
to understanding ecosystem carbon
loss. We are now entering an age
where carbon pool management is
being legidated and the role soil
respiration plays in carbon budgets
continues to be refined. The Auto-
mated Carbon Efflux System (ACES)
is a multiport, dynamic gas sam-
pling sysem that utilizes an open
flow-through design to measure
carbon dioxide fluxes from the
forest floor or woody tissue with a
variety of chamber styles. It is a
composite sampling system that
switches sequentialy through 16
chambers usng solenoids; pumps
ar to and from the sample cham-
ber; measures air flow rates, ar and
soil temperature in each chamber,

and soil moisture; controls the gas
andyzer; and records data from all
of the output devices. The ACESis
fully autometic, requiring only
caibration checks twice per week.
It provides the following datac time,
chamber identification number,
molar flow to and from the cham-
ber, and continuous soil moisture
reading. Respiration data from the
ACES combined with soil moisture
and temperature will provide a
powerful tool for modeing CO,

e N, W Y,

efflux from soils. The ACES was
designed to be used in remote fidd
locations and runs on DC power. A
provisona patent application has
been submitted. The ACES will be
goplied to large-scae, collaborative
carbon sequestration research
across a vaiety of dtesin the
Southeast. The ACES is a tool
integrd to a newly funded Agenda
2020 project; current collaborators
indude Virginia Polytechnic Ingti-
tute and State University, Duke
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University, Auburn Universty,
Brookhaven Labs, Westvaco Corpo-
ration, and International Paper
Company.

A spreadsheet business plan modd
and economic evaluator were
developed to enhance recovery
and high-value uses of pdlets at
landfills. This has developed into a
magor effort a landfills to recover
wood for reuse and recycling.
Recovery is an economica way to
reuse pallet materids while reduc-
ing the need for trees as a source
for new palets.

New ways to improve the effective-
ness of trenches for oak wilt
control were examined. Find
results for this study indicate that
certain water-permeable trench
insarts dgnificantly increese the
effective longevity of trenches
beyond the firs 3 years following
trench ingdlation. Most disease
breskouts from trenches occur
during the first 3 years. Biobarrier
provided the best defense against
trench breakouts due to root
trangmisson of the oak wilt
fungus. The epidemiology of
potentia vectors of the oak wilt
fungus in Quercus species is the
focus of a study in cooperation
with the Texas Forest Service. We
are developing probes to test
potential insect vectors that may
be carrying the oak wilt fungus.
We are developing methods to
quickly identify the fungi and have
10 species under study.

Recreation

Sgnificant progress was made in
understanding public preferences
for forest management and eco-
sysem vaues. Nonmarket values
(etimated usng dtated preference
methods) showed that the public
prefers more benign harvest
practices on public forest land
than on private land, and that an
equad mix of aress avalable for
harvesting and protection is
preferred on public forest land.

Research assessing the nationd
satus and trends in outdoor
recreation was completed and
published as a book entitled
Outdoor Recregtion in American
Life. Thiswork isthe Nation's
authoritetive source presenting
information on trends in current
and future supply and demand for
outdoor recreation and wilderness.
It is being widdly used by agency,
industry, academic, and nongov-
ernmental  organizationd  interests.
Complementary to that recrestion
work is another book, Integrating
Socid Sciences with Ecosystem
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Management, that provides insghts
into the need for and use of socid
sciences in the management of
natural resources including recre-
ation. Other highlights include
journa articles on public atitudes
regarding wildlife, recrestion,
ecosysem management, and
environmental  issues.

Other research includes evauations
of recregtion demand for wildland
activities focusng on cultura
differences for rurd participants.
The study has found that southern
rurd blacks and whites differ on
nonconsumptive wildland recre-
ation preferences, but are smilar
regarding consumptive activities
like fishing and hunting. A udy in
Jamaica has demongtrated that
ecotourism can be an economicaly
viable method for consarving
forests and generating jobs and
revenues in a lesser-devel oped
country.

Forest Roads and Watershed
Health and Restoration

Unpaved forest roads in the
Southern Appdachian Mountains
were often located near streams
and rivers, thereby contributing
gorm flow and sediment to the
aquatic ecosystem. Practices
developed and studied a the
Coweeta Hydrologic Laboratory
ad landowners and managers in
reconstructing these roads to
protect water quaity. Smple
techniques for redesign of storm
water drainage structures can
provide low-cost alternatives,
where the forest floor can absorb
and filter runoff from roads.
These practices goply not just in
the Appaachians, but wherever
storms and roads are placing
sediment in the stream. Land
managers and consultants who
assg nonindudriad forest land
owners can use the principles for
maintenance, recongtruction, or
restoration of problem roads.
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