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Dr. F. Thomas Ll oyd, Research Forester, 1941-2002

Tom LI oyd, 60, a long-time scientist at the Southern Research Statlon and
his wife Carol Ann di sappeared fromtheir honme near = ak: o

Marietta, SC on April 14, victinms of an apparent
abduction. Hikers found their bodies two weeks
later in the Nantahala National Forest in North
Carolina. It appears the couple had been shot the
ni ght they were abducted. Tonis son Aaron, who had a
history of nmental illness, later conmtted suicide.
Aaron’s roommate is in custody.

Tom earned his Ph.D. in Forestry in 1975 from North

Carolina State University. He began his USDA Forest Service career in 1966
as a mathematical statistician at the Northeastern Forest Experinment
Station, transferring to the Forestry Sciences Laboratory at Research
Triangle Park, NCin 1967. Tomtransferred to the Culture of Loblolly Pine
and Wetl and Forests unit in Charleston, SCin 1976. From 1987 to 1995 Tom
served as project |eader for the Silviculture and Managenent of M xed Pine-
Har dwood Stands in the Piednont research unit in denson, SC. Since 1995, he
had been with the Ecol ogy and Managenent of Sout hern Appal achi an Har dwoods
research work unit in Asheville.

“Tom was a val ued enpl oyee, held in the highest regard by his coworkers,
both professionally and personally,” said Station Director Pete
Roussopoul os. “His applied research in m xed pi ne-hardwood systens provi ded
a much better understanding of appropriate silviculture in those systens.

H s recent work focused on stand devel opnent nodeling, data inputation, and
the use of renote sensing and ot her advanced technol ogies. Tomwas a very
progressive thinker with regard to life and human interactions. He was a
chanpi on of the human rights perspective in the workforce and was active in
pronmoting civil rights and concern for others. Tom and Carol Ann were
victinms of a tragic crine which deeply saddens all of us.” The famly
prefers nenorials be sent to the Slater Baptist Church Building Fund, P.O
Box 243, Slater, SC 29683.



BENEFITS OF LONG-TERM RESEARCH

Coweet a Hydrol ogi ¢ Laboratory

Forest Service Research establishes the commtnent essential to soi
studi es 30-40 years in duration, research involving generations of

har dwoods, | ong-term devel opnent of rust-resistant pines, water quality
research stretching back to the 1930s. G ven the acadenm c and fi nanci al
assurance that work can continue, the scientist can focus on research.
Following a path can |l ead to a nmajor breakthrough, a serendi pitous

di scovery, or no significant findings. One mght plot a course that becones
a nodel on which others build, or triggers vital scientific inquiry. Wen
focusing on the benefits of long-termresearch in the South, Coweeta

Hydrol ogi ¢ Laboratory stands out. Wayne T. Swank, eneritus scientist and
project |eader at Coweeta from 1984-1999, co-authored Long-term Ecol ogi ca

Research: Coweeta Hi story and Perspectives. Published in Holistic Science:
The Evolution of the Georgia Institute of Ecol ogy (1940-2000), Swank and
co-authors Judith L. Meyer and Deyree A (Dac) Crossley, Jr., University of
Ceorgia (UX), discuss Coweeta’s historical significance, present
activities, and future rel evance. Eugene P. Odom eneritus professor at URA
and the recogni zed father of ecology, served as the primary force in
establishing UGA's Institute of Ecology in 1970. In 1988 Odum sai d Coweet a
represents the |ongest continuous environnental study on any | andscape in
North Ameri ca.

In 1934 the USDA Forest Service established Coweeta Hydrol ogi ¢ Laboratory
in OGto, NC, south of Franklin. Scientists and graduate students work in

t he buil dings and weirs constructed by G vilian Conservation Corps crews in
the 1930s. In 1970 Forest Service and UGA scientists and adm nistrators
formally establish a framework for Coweeta and university scientists to
col | aborate on research projects and the educati on of graduate students.
The first 30 years of |and-use and hydrol ogi c research at Coweeta provided
a firmbase for forest ecosystem studies at the watershed scal e.

Swank, Meyer, and Crossley set three objectives for Long-term Ecol ogi ca
Research: Coweeta Hi story and Perspectives:

» Provide a historical context that sunmarizes the maturation in
research phil osophy of the |long-termresearch program at Coweeta

» Discuss the benefits and contributions of the collaboration wth
regard to education and training

» Suggest sone ingredients required to sustain successful |ong-term
ecosystem research

Request publication 14 to receive a copy of Long-term Ecol ogi cal Research:
Coweeta Hi story and Perspectives. Holistic Science: The Evol ution of the
Georgia Institute of Ecology (1940-1970) retails for $45.



Anmeri can Chestnut Restoration Update

In 1904 when the chestnut blight began sweeping through New York, no one

suspected that the dying trees would be the first of mllions to succunb
t hroughout the Eastern United States. Losing the American chestnut (Castanea

dentate) to a fungus not yet nanmed Cryphonectria parasitica created urgency
among foresters, |legislators, people who depended on the tree and its nuts
for their livelihood and sustenance, and wildlife. The chestnut conprised 25
percent of Southern Appal achian forests. Oak and ot her species now occupy

t he canopy where the chestnut once did, but the trees’ needs differ.

Urgency still exists, along with hope, as researchers draw closer to
establishing a blight-resistant American chestnut. Southern Research Station
genetici st Tom Kubi si ak works at the Southern Institute of Forest Genetics
in Saucier, M. Kubisiak cooperates with scientists in the Anerican Chestnut
Foundati on and various eastern universities. The Anerican Chestnut
Foundati on (TACF) has devel oped a vi gorous backcross breedi ng program
designed to introduce the resistance of Chinese chestnut into American
chestnut; we now have a disease-free tree that is 15/ 16 pure American.
TACF' s initial efforts are focused on Anerican chestnut trees in southwest
Virginia, but the goal is to restore the species throughout its entire

nati ve range. Thus, Kubisiak explains, information regarding the anount and
di stribution of genetic variation in Anerican chestnut would help to better
estimate the nunber of Anmerican chestnut parents needed at each breedi ng

| ocation, as well as how many | ocations m ght be needed across the entire
range.

Previously, little was known about how genetic variability is distributed
across the | andscape that conprises the natural range of this species. 1In
an exploratory exam nation of genetic variability for American chestnut,
Huang and others obtained results using genetic markers that suggest that as
many as four regional metapopulations may exist. |In light of the inportance
of regional structure to the breeding program scientists at the Southern
Institute of Forest Genetics felt conpelled to enbark on a nore thorough
exam nati on of genetic variation in Anerican chestnut using newy devel oped,
hi ghly variable, mcrosatellite DNA markers (Kubisiak and Roberds
Submitted). A total of 993 trees collected from 23 sites across the

speci es’ natural range from Maine and Ontario in the north to South Carolina
and Georgia in the south were assayed for genetic variation. Results of
this study denonstrate that Anerican chestnut still exists as a highly

vari abl e species throughout its entire native range in Eastern North America
and that no apparent regional structure exists. Roughly 95 percent of the
neutral genetic variation of the species can be captured by sampling within
any one popul ation of Anmerican chestnut. However, results based on neutra
genetic loci do not necessarily reflect genetic differentiation based on
adaptive genes or gene conplexes. In other words, although trees growng in
Virginia cannot be distinguished fromthose in Maine or Ontario based on the
genetic markers, trees fromVirginia will not necessarily be adapted to
climatic conditions common to areas such as Maine or Ontario. Therefore, in
order to assure that adaptive characters are also captured in conservation
and breeding efforts, sanpling should focus on uni que norphol ogi cal types or
ecotypes. Kubi siak and Roberds (Subnmitted) suggest that a mninmum of at



| east three regional reservations, representing Northern, Central, and
Sout hern Appal achi a, be considered in conservation and breeding efforts for
this species.

The follow ng publications address the chestnut blight and the state of
sci ence as we approach bringing back the species, and a report on the Fraser
fir.

29 Auckl and, L.D.; Johnston, J.S.; Price, HJ.; Bridgwater, F.E 2001.
Stability of nuclear DNA content anong divergent and isol ated popul ati ons of
Fraser fir. Canadian Journal of Botany. 79: 1375-1378.

32 Hepting, George H 1974. Death of the Anerican chestnut. Journal of
Forest History. [Volune unknown] [ Number unknown]: 60-67.

33 Huang, Hongwen; Dane, Fenny; Kubisiak Tom L. 1998. Allozyne and RAPD
anal ysis of the genetic diversity and geographic variation in wld
popul ati ons of the Anerican chestnut (Fagaceae). Anerican Journal of Botany.
85 (7): 1013-1021.

35 Kubisiak, T.L. 1996. Mol ecular markers |linked to resistance to
Cryphonectria parasitica in chestnut. Journal of the Anerican Chestnut

Foundation. 9 (2): 34-43.

36 Kubi siak, Tom L. 1999. Using DNA markers to distinguish anmong chest nut
speci es and hybrids. Journal of the Anerican Chestnut Foundation. 13(1): 38-
42.

37 Kubisiak, T.L.; Hebard, F.V.; Nelson, C.D. [and others]. 1997. Mol ecul ar
mappi ng of resistance to blight in an interspecific cross in the genus
Cast anea. Phytopat hol ogy. 87: 751-759.

38 Van Lear, D.H; Vandernmast, D.B.; Rivers, C.T. [and others]. 2002.

Aneri can chestnut, rhododendron, and the future O Appal achian cove forests.
In: Qutcalt, Kenneth W, ed. 2002. Proceedi ngs of the el eventh biennia
southern silvicultural research conference. Gen. Tech. Rep. SRS-48.
Asheville, NC U S. Departnent of Agriculture, Forest Service, Southern
Research Station: 214-220. [Editor’s note: Southern Research Station
scientists D. B. dinton and T. AL Wal drop co-authored this publication.]

FOREST SCI ENCE | N THE SOUTH

Prescri bed Burning Avail able on CD



James Haywood, Southern Research Station, and Finis Harris, Kisatchie

Nati onal Forest, Pineville, LA, joined resources with the Louisiana State
University Agricultural Center and the Joint Fire Science Programto
produce Prescribed Burning. This CD includes three options: a slide
presentation, a Power Point presentation, and a script-only version. Staff
menbers in the Ecol ogy and Managenent of Even-aged Southern Pine Forests
provi ded nedi a assistance: Mchel Elliott-Smth, soil scientist; Charlene
Howel | , secretary; and Dan Leduc, conputer specialist. The people and
sponsoring agencies and institutions wapped a powerful and tinely too
into a 30-45 minute delivery. You can view and downl oad Prescribed Burning
online at http://ww.srs.fs.fed.us/pubs/msc/fire.htm

A script (12 KB text file) acconpanies the Power Point “slides” (14 MB PPT
file) in the conpanion presentation. (Al files on the CD conprise a 56.8 MB
ZIP file.) You may use all or only a portion of the slides, as you see fit.
However, please give credit to the USDA Forest Service, Southern Research
Station and Kisatchie National Forest; Louisiana State University
Agricultural Center; and the Joint Fire Science Programas the source of
these materials and for funding this project. The United States Departnent
of Agriculture and Departnent of Interior fund the Joint Fire Science
Program Participating Agencies include the USDA Forest Service represents
the Departnent of Agriculture. Participating agencies in the Department of
Interior include the Bureau of Land Managenent, the National Park Servi ce,
the Bureau of Indian Affairs, the U S. Fish and Wldlife Service, and the
U S. Ceol ogical Survey. For nore information about the Joint Fire Science
Program contact http://ww.nifc.gov/joint fire sci/jointfiresci.htm or
call 208.387.5349. To receive a copy of Prescribed Burning, select nunber
31.

GPS Measurenent of Harvest Inpacts

Sout hern Research Station scientists Tim MDonald and Emly Carter joined
Steve Tayl or, Auburn University, in using a global positioning system (GPS)
to measure soil inpacts caused by traffic fromtinber harvesting equi pnent.
The techni que produces high-resolution maps of traffic inpacts that can be
used as records of disturbance patterns, or as inputs for further analysis.
McDonal d, research engineer, Carter, research soil scientist, and Tayl or,
bi osyst ens engi neer, can conpare the GPS-generated traffic patterns to

ot her maps, for exanple, those displaying gromh of the regenerated stand,
to assess harvest inpacts on soils. To get the conplete story, read the
following article.

21 McDonald, T.P.; Carter, E. A ; Taylor, S.E 2002. Using the gl obal
positioning systemto map di sturbance patterns of forest harvesting
machi nery. Canadi an Journal of Forest Research. 32: 310-3109.

Sout hern Silviculture Conference Proceedi ngs



The Sout hern Research Station’s Biennial Southern Silvicultural Research
Conference covers a broad range relevant to conifers and hardwoods. The
topi cs addressed by the 11th conference i ncl ude:

nutrition

nurseries/ seed and seedlings

ecophysi ol ogy

fire

t hi nni ng and spaci ng

wood qual i ty/technol ogy

competition

natural and artificial regeneration

bi onetrics

understory

site preparation

site preparation and classification

i nsects and di sease/injury

| ong-t er m ecophysi ol ogy

ecosyst ens

VVVVVVVVVVVVYVY

To receive a copy of the proceedings, request the follow ng publication:

38 Qutcalt, Kenneth W, ed. 2002. Proceedi ngs of the el eventh biennial
southern silvicultural research conference. Gen. Tech. Rep. SRS-48.

Asheville, NC. U S. Department of Agriculture, Forest Service, Southern
Research Station. 622 p.

Articles in GIR SRS-4 authored by Sout hern Research Station scientists
i nclude the foll ow ng papers.

Allen, HL.; A baugh, T. J.; Johnsen K Water and Nutrient Effects on
Lobl ol |y Pine Production and Stand Devel opment on a Sandhill Site

Barnett, Janes P.; MG Ivray, John M |nproving Longl eaf Pine Seedling
Production By Controlling Seed and Seedl i ng Pat hogens

Borders, B.E.; WIIl, R; Hendrick, R L.; Markewitz, D. Harrington, T.

B. Teskey, R O dark, A Consortiumfor Accelerated Pine Production Studies
(CAPPS): Long-term Trends in Loblolly Pine Stand Productivity and
Characteristics In Georgia

Bragg, Don C. Enpirically Derived Optimal G owh Equations For Hardwoods and
Sof t woods in Arkansas

Brose, Patrick; Tainter, Frank; Waldrop, Thomas. Regeneration H story of
Three Tabl e Mountain Pine/Pitch Stands in Northern Georgia

Brose, Patrick; Wade, Dale. Understory Herbicide as a Treatnent For Reducing
Hazardous and Extrene Fire Behavior in Slash Pine Plantations

Butry, David T.; Pye, John M; Prestenon, Jeffrey P. Prescribed Fire In the
Interface: Separating The People From The Trees



Cain, Mchael D.; Shelton, Mchael G d aze Damage in 13- To 18-Year-Qd d,
Nat ural, Even-Aged Stands of Loblolly Pines in South

Clark 1l'l, Al exander; MM nn, James W | npact of Sustainabl e Forest
Managenent on Harvest, G owth, and Regeneration of Southern Pine in the
Pi ednont After 5 Years of Monitoring

Connor, Kristina F.; Sowa, Sharon. Recalcitrant Behavi or of Tenperate Forest
Tree Seeds: Storage, Biochem stry, and Physi ol ogy

Ellis, Lisa E.; Waldrop, Thomas A.; Tainter, Frank H Ectonycorrihizae of
Tabl e Mountain Pine and the Influence of Prescribed Burning on their
Sur vi val

Fisher, Ronald K.; Gardiner, Emle S ; Stanturf, John A ; Portwood, C.
Jeffrey. Disking Effects of Fifth-Year Vol ume Production of Four Eastern
Cott onwood Cl ones Established on an Afforestation Site, Sharkey County,
M ssi ssi ppi

Gardiner, Emle S. Photosynthetic Light Response of Bottonm and Cak Seedlings
Rai sed Under Partial Sunlight

Goel z, J.C. G ; Leduc, Daniel J. A Mdel Describing Gowh and Devel opnent of
Longl eaf Pine Plantations: Consequences of Cbserved Stand Structures of
Structure of the Model

Gough, Chri stopher; Seiler, John; Johnsen, Kurt; Sanpson, David Arthur. GP
in Loblolly Pine: A Monthly Conparison of Enpirical and Process Mdels

Gay, Ellen A ; Rennie, John C.; Waldrop, Thomas A.; Hanula, Janmes L.
Patterns of Seed Productions in Table Muntain Pine

Grayson, Kenneth J.; Wttwer, Robert F.; Shelton, Mchael G Cone
Characteristics and Seed Quality 10 Years After An Uneven- Aged Regeneration
Cut In Shortleaf Pine Stands

Groom Les; Newbold, Ray; @uldin, Jim Effect of Silviculture on the Yield
and Quality of Veneers

@l din, Janes M; Farrar, Jr., Robert M The Plantation Conversion
Denonstration at the Crossett Experinmental Forest—nplications For
Converting Stands From Even- Aged to Uneven- Aged Structure

Guo, Yanfei; Shelton, Mchael G; Heitzman, Eric. Effects of Flood Duration
and Depth on Germnation of Cherrybark, Post, Southern, Wite and WI I ow Gak
Acor ns

@uo, Yanfei; Shelton, Mchael G; Zhang, Hui. Effects of Light Reginmes on 1-
Year-QO d Sweet gum and Water Oak Seedl i ngs



Haywood, Janes D. Del ayed Prescribed Burning in a Seedling and Sapling
Longl eaf Pine Plantation in Louisiana

Haywood, Janes D.; Tiarks, Allan E. Response of Second-Rotation Southern
Pines to Fertilizer and Planting on O d Beds—Fifteenth-Year Results

Hennessey, T.; Dougherty, P.; Wttwer, R; Lynch, T.; dark, A ; Lorenzi,
E.; Heinemann, R ; Holeman, R Long-Term Trends in Productivity and Stand
Characteristics Follow ng Thinning of a Loblolly Pine Stand in S.E. Okl ahoma

Hess, Nolan J.; OQrosina, WlliamJ.; Carter, Emly A ; Steinman, JimR ;
Jones, John P.; Eckhardt, Lori G ; Wber, Ann M; Wl ki nshaw, Charles H.
Assessnent of Loblolly Pine Decline in Central Al abama

Huebschmann, M chael M; Tilley, Daniel S., Lynch, Thomas B.; Lew s, David
K.; @ldin, Janes M Econom ¢ Eval uation of Restoring the Shortleaf Pine-

Bl uest em Grass Ecosystem on the Quachita National Forest

Kor mani k, Paul P.; Sung, Shi-Jean S.; Kass, Donald; Zarnoch, Stanley J.
Effect O Seedling Size And First-Order Lateral Roots On Early Devel opnent
O Northern Red Cak On A Mesic Site: El eventh-Year Results

Lei ni nger, Theodor D. Responses O Tree Crown Conditions To Natural And
I nduced Variations In Throughfall

Li echty, Hal O ; Sawer, Valerie L.; Shelton, Mchael G Alteration O
Nutrient Status By Manipulation OF Conposition And Density In A Shortl eaf
Pi ne- Har dwood St and

Lynch, Thomas B.; Nkouka, Jean; Huebschmann, M chael M; Guldin, Janes M
Estimati ng The Probability O Achieving Shortl eaf Pine Regeneration At

Vari abl e Specified Levels

McNab, W Henry. Accuracy O Eastern Wiite Pine Site | ndex Mdels Devel oped
in the Southern Appal achi an Mount ai ns

Meadows, Janes S.; Goelz, J.C. G Fourth-Year Effects of Thinning on G owth
and Epicorm c Branching in a Red Oak- Sweetgum Stand on a M nor Streanbottom
Site in Wst-Central Al abama

Meadows, Janmes S.; Leininger, Theodor D.; Nebeker, T. Evan. Thinning To
| mprove Gowth And Control The Canker Decay Fungus Inonotus hispidus In A
Red Cak- Sweetgum Stand In The M ssissippi Delta

Orosina, WlliamJ.; Wl kinshaw, Charles H.; Zarnoch, Stanley J.; Sung,
Shi -Jean; Sullivan, Brian T. Root Disease, Longleaf Pine Murtality, and
Prescri bed Burning

Randl es, Russell B.; Van Lear, David H.; Waldrop, Thomas A.; Sinon, Dean M
Peri odic Burning In Table Muuntain-Pitch Pine Stands



Renschin, Mchele L.; Liechty, Hal O ; Shelton, Mchael G Inpacts O Long-
Term Prescribed Fire On Deconposition And Litter Quality In Uneven-Aged
Lobl ol | y Pine Stands

Schexnayder, Jame C.; Dean, Thomas J.; Baldwin, Jr., V. Cark. D aneter
Gowh O A Slash Pine Spacing Study Five Years After Being Thinned To A
Constant Stand Density | ndex

Shelton, Mchael G; Cain, Mchael D. Do Cones In Tops O Harvested
Shortleaf Pines Contribute To The Stand’ s Seed Supply

So, Chi-Leung; Goom Leslie H; Rals, Tinothy G; Snell, Rebecca; Kelley,
Stephen S.; Meglen, Robert. Rapid Assessnent O The Fundamental Property
Variation OF Wod

Spetich, Martin A ; Liechty, Hal O ; Stanturf, John A ; Marion, Daniel A ;
Luckow, Kenneth; Meier, Calvin E. GQuldin James M Coarse Wody Debris O A
Pre-restoration Shortl eaf Pine-Bl uestem Forest

Sung, Shi-Jean S.; Kormani k, Paul P.; Zarnoch, Stanley J. G owh And
Devel opment OF First-Year Nursery-Gown White Cak Seedlings of Individual
Mot her Trees

Sword, MA.; Chanbers, J. L.; Tang, Z.; Dean, T. J.; Coelz, J. C. Long-Term
Trends In Loblolly Pine Productivity And Stand Characteristics In Response
To Stand Density And Fertilization In The Western Gul f Regi on

Van Lear, D.H; Vandermast, D.B.; R vers, CT.; Baker, T.T.; Hednman, C W;
Clinton, D.B.; Waldrop, T.A Anerican Chestnut, Rhododendron, and the Future

O Appal achi an Cove Forests

Wal drop, Thomas A.; Brose, Patrick H; Wlch, Nicole Turrill; Mbhr, Helen
H; Gay, Ellen A ; Tainter, Frank H; Ellis, Lisa E. Hgh-Intensity Fires
May Be Unnecessary For Stand Repl acenent OF Tabl e Mountain Pine: An Overview
O Current Research

Wal ki nshaw, Charles H; Orosina, WlliamJ. Food Reserves |In Muntain
Longl eaf Pine Roots During Shoot Elongation

Warriner, Mchael D.; Nebeker, T. Evan; Leininger, Theodor D.; Meadows,
James S. The Effects of Thinning on Beetles (Col eoptera: Carabidae,
Cer anbyci dae) in Bottonl and Hardwood Forests

Southern Station Summary

Forest Science in the South reports on the Southern Research Station’s
acconpl i shments and products from Cct ober 2000 t hrough Septenber 2001,
fiscal year 2001. This report (Science Update SRS-002) highlights |ongleaf
pine restoration, forest operations research, the Bent Creek Experi nental
Forest, Coweeta Hydrol ogi c Laboratory, and the life cycle of wood. Emerging
research priorities include:



Know edge gaps identified in the Southern Forest Resource Assessnent
Hypertext encycl opedi a

U ban Forestry Research and Technol ogy Center

W | dl and- urban interface

Fire

Forest Inventory and Anal ysis

VVVYVYYVYY

Request nunber 40 to | earn nore about Forest Science in the South.

STATI ON NEWS
Leadership Change at Utilization of Southern Forest Resources Research Unit

Les G oomnoved into the position of project |eader for the Uilization of
Sout hern Forest Resources when Tim R als accepted a position as head of the
Uni versity of Tennessee’'s Forest Products Center. Research products
generated by scientists in this Pineville, LA unit focus on a broad

conti nuum ranging fromthe m croscopic conponents of wood fiber to

di scovering potential elenments of wood utilization. Joining basic and
appl i ed science enables the Uilization of Southern Forest Resources
research unit to address these probl em areas:

» The gap in understandi ng fundanental physical properties central to
t he bi ol ogi cal / ecol ogi cal significance of plant pol yphenols or
t er penes

» A need to inprove conposite properties by evaluating the physical and
nmechani cal properties of primry wood constituents

> New conposite material devel opnent Iimted by an inadequate
understandi ng of interfacial structure and properties

» Optimal utilization of the forest resource through understandi ng and
utilizing relationshi ps between tree growth vari abl es, fundanmenta
wood properties, and end-product perfornmance

» Effective utilization of wood fromdifficult-to-recycle and
i ntensively managed sources into high performance conposite products

G oomjoined the unit in 1989 as research forest products technologist. H's
research focuses on the rel ati onshi p between wood quality and conposite
performance. This issue of Conpass i ncludes:

1 Goom Les; Mtt, Laurence; Shaler, Stephen. 2002. Mechani cal properties

of individual southern pine fibers. Part |. Determ nation and variability of
stress-strain curves with respect to tree height and juvenility. Society of

Wod Sci ence and Technol ogy. 34 (1): 14-27.
Wal ker Receives Grant to Study Longl eaf Regeneration

The Strategic Environnental Research and Devel opnment Program ( SERDP) awar ded
Joan Wl ker, Southern Research Station plant ecol ogist, a grant for $436, 000

10



for a 3 year period to evaluate nethods to restore |ongleaf pine stands on
noi st, poorly drained sites along the Coastal Plain of the Carolinas. SERDP
col | abor at ors—the Departnent of Defense (DOD), the Departnment of Energy
(DOE), and the Environnental Protection Agency (EPA)—ereated the group to
address DOD s environnental chall enges.

Wal ker, a nenber of the Endangered, Threatened, and Sensitive WIldlife and
Plants unit in Censon, SC, will conduct nost of the research for the
project at Canp Lejeune, a Marine Corps base | ocated about 50 miles north of
W1 mngton, NC. Canp Lejeune and other DOD installations in the Coastal
Plain include former |ongleaf pine |lands and remmant |ongl eaf pine habitats
that support federally protected plants and animals, including the
endanger ed red-cockaded woodpecker and rough-1eaved | oosestrife. Wl ker's
research represents a cooperative effort between the USDA Forest Service and
DOD to explore alternative methods to restore |ongleaf pine stands in these
uni que areas. Susan Cohen, biological scientist fromthe SRS Biol ogica
Foundati ons of Southern Forest Productivity and Sustainability unit in
Research Triangle Park, NC, serves as co-principal investigator on the

pr oj ect .

Research News At Your Fingertips

The Sout hern Research Station announces Research News, an el ectronic
bull etin about our scientific activities. Edited by Zoé Hoyle, the seni-
nonthly al ert appears online at
http://ww.srs.fs.fed.us/researchnews/ Il atest. htm W wel cone all
subscribers; visit http://ww.srs.fs.fed.us/list/.

11



SOQUTHERN PI NE ECOSYSTEMS

1 Goom Les; Mtt, Laurence; Shaler, Stephen. 2002. Mechani cal properties
of individual southern pine fibers. Part |I. Determnation and variability
of stress-strain curves with respect to tree height and juvenility. Society
of Whod Sci ence and Technol ogy. 34 (1): 14-27.

This paper is the first in a three-part series investigating the nmechanica
properties of loblolly pine fibers. This paper outlines the experinental
nmet hod and subsequent variation of |atewood fiber mechanical properties in
relation to tree position. Subsequent papers will deal with differences

bet ween earl ywood and | atewood fi bers and effect of juvenility and tree

hei ght on global fiber properties. In this paper, the nechanical properties
were determ ned on individual wood fiber with a user-built tensile testing
apparatus. Cross-sectional areas of post-tested fibers were determned with
a confocal scanning | aser mcroscope and used to convert acquired | oad-

el ongation curves into stress-strain curves. The nodulus of elasticity and
ultimate tensile stress of loblolly pine | atewood fibers tested in this
study ranged from6.55 to 27.5 GPa and 410 to 1,422 MPa, respectively.
Fibers fromthe juvenile core of the main stemwere on the | ow end of the
mechani cal property scale, whereas fibers beyond the twentieth growmh ring
were near the high end of the scale. Coefficient of variation for fiber
stiffness and strength averaged around 20 to 25 percent. The shape of the
fiber stress-strain curves is dependent on their growh ring origins:
mature fibers were linear frominitial l|oading until failure, whereas
juvenile fibers denonstrated curvilinearity until about 60 percent of
maxi nrum | oad followed by |inear behavior to failure.

2 Maier, C A ; Zarnoch, S.J.; Dougherty, P.M 1998. Effects of tenperature
and tissue nitrogen on dormant season stem and branch nai ntenance
respiration in a young loblolly pine (Pinus taeda) plantation. Tree
Physi ol ogy. 18: 11-20.

We nmeasured dornmant season (Novenber through February) maintenance
respiration rates (R,) in stens and branches of 9-year-old |loblolly pine
(Pinus taeda L.) growing in plots under conditions of controlled nutrient
and water supply in an effort to determ ne the rel ationshi ps between R,and
ti ssue size (surface area, sapwood vol une, sapwood dry weight), tissue
nitrogen content, and tenperature. Dormant season R, per unit size (i.e.
surface area, pumol m?s!; sapwood vol une, punol m?3 s or sapwood dry

wei ght, nmol g! s?) varied with tissue size, but was constant wth respect
to tissue nitrogen content (pnol nol™* N s* ). Canbiumtenperature
accounted for 61 and 77 percent of the variation in stemand branch
respiration, respectively. The basal respiration rate (respiration at 0°C)
increased with tissue nitrogen content, however, the Qo did not. |nproved
nutrition nore than doubl ed stem basal respiration rate and increased
branch basal respiration by 38 percent. Exponential equations were

devel oped to nodel stem and branch respiration as a function of canmbi um
tenperature and tissue nitrogen content. W conclude that failure to
account for tissue nitrogen effects on respiration rates will result in
serious errors when estinmating annual mai ntenance costs.



3 Saenz, Daniel; Baum Kristen A ; Conner, Richard N. [and others]. 2002.
Large-scal e transl ocation strategies for reintroducing red-cockaded
woodpeckers. Journal of WIldlife Managenent. 66 (1): 212-221

Transl ocation of wild birds is a potential conservation strategy for the
endanger ed red-cockaded woodpecker (Picoides borealis). W devel oped and
tested 8 | arge-scale transl ocation strategy nodels for a regional red-
cockaded woodpecker reintroduction program The purpose of the

rei ntroduction programis to increase the nunber of red-cockaded
woodpeckers by noving subadult birds fromlarge popul ations to snmaller
popul ations that are unlikely to increase on their own. A major problemin
i npl emrenting the programis determ ning where birds will be noved because
the | arger donor popul ati ons cannot supply enough birds for all snal
reci pi ent popul ati ons each year. Qur goals were to devel op transl ocation
strategi es and nodel which ones would (1) result in the nobst groups of
woodpeckers in a given anmount of tine; (2) nost quickly reach the goal of
at | east 30 groups of woodpeckers in every population; and (3) result in
t he fewest popul ation extinctions. W devel oped | unp-sum strategi es that
noved all the translocated birds to 1 popul ati on each year, and
partitioning strategies that divided the birds anong several popul ations
every year. In our sinulations, the lunp-sumstrategies resulted in the
nost woodpeckers for the overall program and the hi ghest nunber of

popul ation extinctions. Partitioning strategies had the | owest popul ation
extinction rate buy produced the | owest rate of increase in the nunber of
woodpecker groups. The nodel that partitioned birds to the 6 | argest

reci pient populations with fewer than 30 groups was the best overal
strategy for neeting our goals because it reached 30 groups in every
popul ation the fastest, produced many birds, and had only a noderate
popul ation extinction rate. W suggest that adhering to a single strategy
that neets the goals of the participants should sinplify the program and
reduce its cost.

4 Shelton, Mchael G ; Cain, Mchael D. 2002. Potential carry-over of seeds
from 11l common shrub and vine conpetitors of loblolly and shortleaf pines.
Canadi an Journal of Forest Research. 32: 412-419.

Many of the conpetitors of the regeneration of |oblolly and shortl eaf pines
(Pinus taeda L. and Pinus echinata MII., respectively) devel op from seed
di ssem nated on the site after reproduction cutting or fromthe seed bank.
To evaluate the potential carry-over of the seeds from 11 shrub and vi ne
conpetitors of these two inportant southern pines, we designed packets so
that fruits could be deposited on the forest floor and subsequently
extracted over a 3-year period. After extraction, repeated cycles of 60 days
of germ nation testing followed by 60 days of stratification were conducted
over a maxi mum of 42 nonths to determne the potential for seed carry-over
and the germ nation characteristics of the species. Seeds of privet
(Ligustrumvulgare L.) showed no viability after the first winter of field
storage, while seeds of rattan vine (Berchem a scandens (HIl) K Koch) and
Japanese honeysuckl e (Loni cera japonica Thunb.) had low viability (1-3
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percent) after the third year. In contrast, seeds of snooth sumac (Rhus
glabra L.), devils-wal kingstick (Aralia spinosa L.), pepper vine (Anpel opsis
arborea (L.) Koehne), and bl ackberry (Rubus argutus Link) were noderate in
viability (7-19 percent) after the third year of field storage, while seeds
of beautyberry (Callicarpa anericana L.), comon greenbrier (Sm | ax
rotundifolia L.), and sunmer grape (Vitis aestivalis Mchx.) showed a high
viability (31-55 percent). Cunul ative germ nation of seeds of deci duous
holly (lIlex decidua Walt.) was greater after 3 years of field storage (8
percent) than after only 1 year (4 percent); for the first renoval from
field storage, no germ nation occurred until the ninth germ nation cycle.
Results indicate that new seedlings of sone species of shrubs and vines rely
nostly on seeds dispersed shortly before or after disturbance, while

seedl ings of other species appear to devel op from seeds that have been
stored for long periods in the seed bank. Results of this study can be
useful in devel oping ecologically sound strategies for controlling conpeting
vegetation in forest stands of the Southeastern United States.

5 Strom B.L.; Goyer, RA ; Ingram L.L., Jr. [and others]. 2002. Qeoresin
characteristics of progeny of |loblolly pines that escaped attack by southern
pi ne beetle. Forest Ecol ogy and Managenent. 158: 169-178.

O eoresin characteristics of first-generation (F;) progeny of loblolly pines
(Pinus taeda L.) that escaped nortality fromthe southern pine beetle,
Dendroctonus frontalis Zi nmrermann (Col eoptera: Scol yti dae), despite heavy
nortality of neighbors, were eval uated and conpared to trees froma general
(i.e., trees produced frombul k seed sources) popul ati on over the course of
two and a half years in South-central M ssissippi (USA). Trees were 21-25
years old and growi ng in a conmon-garden type planting when sanpl ed. The
rel ative concentrations of five nonoterpenes, five resin acids, and one
phenyl propanoi d were determ ned fromol eoresin collected on five dates over
18 months. Multivariate anal ysis of variance showed that the concentration
of 11 ol eoresin chem cal conponents did not differ between trees from escape
and general populations (P > 0.619), providing evidence agai nst the

i mportance of this potential resistance factor. Univariate anal yses on three
i ndi vidual resin constituents that were deened inportant prior to the study—
a-pi nene, 4-allylanisole, and |inmnene—showed that only 4-allylanisole (P <
0.0339) varied significantly between popul ati ons; however, its concentration
was higher in trees fromthe general popul ati on (ASK SANDRA TO ENTER SYMBCL
= 1.4 vs. 0.9 percent of oleoresin weight), which does not support the
hypot hesi s that hi gher concentrations of 4-allylanisole in oleoresin
facilitated escape fromD. frontalis attack. O eoresin flow, on the other
hand, was significantly higher in escape trees—averaging 1.65 tinmes higher
t han general popul ation trees over the course of 28 nonths (eight sanpling
times). This strongly supports the hypothesis that ol eoresin flow can inpact
t he host selection process of D. frontalis, and suggests that increased flow
can i nprove survival under heavy pressure fromD. frontalis. These results
al so may provide an indirect estimte of the magnitude of increase in flow

necessary for producing a “real world” inpact on the outconme of the
interaction between D. frontalis and a preferred host.
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6 Zarnoch, S.J.; Abrahanson, D. A ; Dougherty, P.M 2002. Sanpling

t hroughfall and stenflow in young | oblolly pine plantations. Res. Pap. SRS
27. Asheville, NC U S. Departnent of Agriculture, Forest Service, Southern
Research Station. 6 p.

Throughfal | and stenfl ow esti mates were obtained on a rain-event basis for
small (0.09-ha) plots established in a young loblolly pine (Pinus taeda L.)
plantation in North Carolina. The plots were exposed to specific
fertilization and irrigation treatnents, which resulted in a w de range of
basal areas and | eaf area indices. Coefficients of variation were al so

det erm ned, which reveal ed a negative exponential relationship with rain-
event nmagni tude. Throughfall was substantially |ess variable than stenflow.
Recommended sanpl e-si ze curves were devel oped for throughfall and stenfl ow
to achieve 5 percent accuracy at the 0.80, 0.90, and 0.95 probability

| evel s.

VETLANDS, BOTTOMLANDS, AND STREAMS

7 Harrison, Charles A ; O Ney, Susan. 2002. Design and nodification of an
installation nmethod to stabilize small trapezoidal flunmes in drainage
ditches. Res. Note SRS-11. Asheville, NC U S. Department of Agriculture,
Forest Service, Southern Research Station. 4 p.

We devel oped procedures for installing prefabricated trapezpoidal flunes in
deep (10 to 12 feet) drainage ditches to nonitor hydrol ogic functions and
provi de gauge | ocations for sanpling discharge. Flows fromthe instrunented
basins were generally |low, but the ditches were occasionally subject to
high flows caused by rain events of 2 to 3 inches or nore. These high fl ow
events caused severe erosion and undercut the flunmes when they were
installed in the usual manner, washing two of the flunes downstream CQur
nodi fications to the installation procedure included four main elenments:
(1) securing the flune to a concrete pad; (2) bolting entrenched wooden
barriers to the flune’s inlet and outlet; (3) placing a plastic apron
beneath the flunme’s outfl ow opening; and (4) surrounding the flume with
sandbags. Flunes installed using these el enents have been significantly
nore stable and resistant to undercut and bank erosion than those we
installed using the normal nethods. As a result, the nodified installation
procedures have reduced necessary nmi ntenance and data | oss, naking the
addi tional cost and increased initial effort well worthwhile.

8 Meadows, Janes S.; Hodges, John D. 2002. Sapwood area as an estimator of
| eaf area and foliar weight in cherrybark oak and green ash. Forest
Science. 43 (1): 69-76.

The rel ationshi ps between foliar weight/leaf area and four stem di nensi ons
(d.b.h., total stemcross-sectional area, total sapwood area, and current

sapwood area at breast height) were investigated in two inportant bottom and
tree species of the Southern United States, cherrybark oak (Quercus falcata
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var. pagodifolia ElIl.) and green ash (Fraxinus pennsylvanica Marsh.). In all
nodel s tested and for both species, total sapwood area was consistently nore
highly correlated with foliar weight and | eaf area than were the other three
measures. However, there was little difference in accuracy anong sinple
linear, nmultiple, and nonlinear nodels that used total sapwood area to
predict either foliar weight or |eaf area. Accuracy was inproved slightly

t hrough the addition of total height and live crowm ratio to the |inear
nodel . Foliar weight of both species was best described as a function of
total sapwood area and live crown ratio (r? = 0.97, n = 16 for both

speci es). Leaf area of cherrybark oak was best described as a function of
total sapwood area, total height, and live crown ratio (r?= 0.96, n = 16),
whereas | eaf area of green ash was best described as a nonlinear function of
total sapwood area (r? = 0.95, n = 16). In contrast with other studies on
upl and oaks in relatively cool climtes, we found that current sapwood area
was only a fair estimator of foliar weight and | eaf area in cherrybark oak
and was a poor estimator in green ash. These results lead to the specul ation
that nore of the sapwood than just the nost recent one or two growh rings
may be active in water conduction in bottom and species in warm climates.
Specific |l eaf area was highest in the |ower crowns of trees of both species
and was hi ghest anong trees of the |ower crown classes. Although based on a
limted sanple size of four trees per crown class per species, we found that
the vertical distribution of foliage within the crown differed anbng crown
cl asses in both species. Mst of the foliage on dom nant and codom nant
trees of both species was concentrated in the upper one-third of the crown,
with only a very small proportion of the foliage in the | ower one-third of
the crown. Internedi ate and overtopped cherrybark oaks and internedi ate
green ash trees had a nore even distribution of foliage throughout their
crowns, while the foliage of overtopped green ash trees was highly
concentrated in the | ower one-third of the crown. The | eaf area:sapwood area
ratio did not differ significantly anong crown cl asses in either species,
but averaged 0.67 nf cm? in cherrybark oak and 0.24 nf cm? in green ash.

9 Stanturf, John A.; van Qosten, Cees; Netzer, Daniel A [and others].
2002. Ecology and silviculture of poplar plantations. In: Dickmann, D.I.

| sebrands, J.G; Eckenwal der, J.E. ; Richardson, J., eds. Poplar culture in
North America, part A chapter 5. Otawa: NRC Research Press, Nationa
Research Council of Canada: 153-206.

Popl ars are sone of the fastest growing trees in North America and
foresters have sought to capitalize on this potential since the 1940s.
Interest in growi ng poplars has fluctuated, and objectives have shifted
bet ween produci ng sawl ogs, pul pwood, or nore densely spaced "woodgrass"”
or biofuels. Currently, nost poplar plantations are established for

pul pwood or chip production on rotations of 10 years or |ess, but
interest in sawl og production is increasing. Sid MKnight characterized
cottonwood as a prima donna species: under ideal conditions, growth
rates are just short of spectacular. Just as this can be applied to al
poplars, it is equally true that all poplars are demandi ng of good sites
and careful establishnent. G ow ng poplars in plantations is
chal | engi ng, and good establishnment the first year is critical to |ong-
termsuccess. If a grower |acks the conm tnent or resources to provide
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needed treatnents at critical tines, then species other than poplars
shoul d be consi dered. Qur objective in this chapter is to provide
growers with current information for establishing and tendi ng popl ar

pl antations, as practiced in North Anerica. Were we have sufficient
information, differences between the popl ar-grow ng regions of the
United States and Canada will be noted. Mostly information is avail able
on eastern and bl ack cottonwood and their hybrids.

MOUNTAI N AND HI GHLAND ECOSYSTEMS

10 Elliott, Katherine J.; Hitchcock, Stephanie L.; Krueger, Lisa.
Veget ati on response to |arge scal e disturbance in a Southern Appal achi an
forest: Hurricane Opal and sal vage | oggi ng. Journal of the Torrey Botani cal
Society. 129 (1): 48-59.

Di sturbance such as catastrophic windthrow can play a major role in the
structure and conposition of Southern Appal achian forests. W report effects
of Hurricane Opal followed by sal vage | oggi ng on vegetati on dynam cs
(regeneration, conposition, and diversity) the first three years after

di sturbance at the Coweeta Hydrol ogic Laboratory in Western North Carolina.
The objective of this study was to conpare species conposition and diversity
of understory and groundl ayer species in a hurricane + sal vage | ogged (H+S)
forest to an adjacent undi sturbed forest. Abundance of groundl ayer species
was much higher in the H+S forest than in the undi sturbed forest, and
abundance i ncreased over tinme. Percent cover, density, and species richness
were significantly higher in the H+S forest than in the undi sturbed forest.
In addition, percent cover increased by approxinmately 85 percent between
1997 and 1999 in the H+S pl ots.

Shannon's index of diversity (H) based on percent cover was significantly
higher in the H+S forest than the undi sturbed forest by the third year after
di sturbance. However, there was no significant difference in H based on
density between H+S forest and the undi sturbed forest in either year. In the
undi sturbed forest, 59 species and 50 genera represented 30 famlies. By
1999 (the third year after disturbance), the HtS forest retai ned 93 speci es,
72 genera, and 42 famlies. The Asteraceae and Liliaceae had the highest
nunber of species in both sanpled forests, with nore species of Liliaceae in
the H+S plots. Mcro-relief created frompit and nmound topography from
uprooting of w ndthrown trees, shade fromthe slash-debris left on site from
t he sal vage | oggi ng, and shade fromthe renai ning overstory trees created a
nosai ¢ of environnental conditions. This environnental heterogeneity could
be responsible for the mx of early (shade intolerant) and | ate (shade

tol erant) successional herbaceous species, and a higher species richness and
di versity than the undisturbed forest.

11 Elliott, Katherine J.; Vose, Janes M; dinton, Barton D. 2002. G owth
of eastern white pine (Pinus strobus L.) related to forest floor
consunption by prescribed fire in the Southern Appal achi ans. Sout hern

Journal of Applied Forestry. 26 (1): 18-25.
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Chai nsaw felling, burning, and planting of eastern white pine (Pinus strobus
L.) have been prescribed on degraded pi ne/ hardwood stands in the Southern
Appal achians to i nprove overstory conposition and productivity. The desired

future condition of the overstory is a productive pine/hardwod m xture,
with white pine, which is resistant to southern pine beetle (Dendroctonus
frontalis), as the dom nant pine. We evaluated the growth of white pine
planted after fell-and-burn treatnments through ei ght grow ng seasons after
planting on three sites that differed in their fire characteristics and
carbon and nitrogen | osses. The three sites (JE [Jacob Branch East], JW
[Jacob Branch West], and DD [Devil’s Den]) differed in heat penetration and
forest floor consunption. Although very little consunption of the Ce
[fermentation] +Ca hunus | ayer occurred during burning, consunption of the
O litter layer was 94 percent, 94 percent, and 63 percent at JE, JW and
DD, respectively. Corresponding to the forest floor |ayer consunption (O
and Ce+Ca conbi ned), 46 percent of forest floor N was |ost at JE, 45 percent
of forest floor Nwas |lost at JW and |ess than 0.1 percent of the forest
floor Nwas |ost at DD. Biomass and density of woody conpetitor species were
not significantly related to white pine size or growh. By the eighth
growi ng season, no differences in white pine size or growth were detected
between JE and JW but DD had significantly smaller white pine trees. The
size difference between DD and the other two sites was attributed to the
replanting of seedlings at DD in 1992. However, relative growh rate (RGR)
was significantly higher on DD in 1998 than the other two sites. Eight
growi ng seasons after planting, white pine growmh was negatively related to
percent O |ayer consuned on the JE and JWsites. W al so found significant
rel ati onshi ps between white pine RGR and percent G consumed using data from
all three sites. Although fire severity had a |ong-termeffect on pine
gromh, fire severity was considered | ow overall on these sites because
there were limted |losses fromthe forest floor Ce+Ca | ayer. However, white
pi ne increment and RCGR were significantly related to percent forest floor O
mass and N loss. This |loss of site N capital could have a significant
negative effect on growh of planted white pine over the long term

12 Ford, W Mark; Menzel, Mchael A ; MCay, Tinothy S.; Laerm Joshua.
2001. Contiguous allopatry of the nasked shrew and sout heastern shrew in
t he Sout hern Appal achi ans: segregation along an el evati onal and habit at
gradi ent. Journal of the Elisha Mtchell Scientific Society. 117 (1): 20-
28. (USDA Forest Service contributed funding for this research effort.)

Sout heastern shrew (Sorex |longirostris) and nasked shrew (Sorex ci nereus)
di stributions converge in the Southern Appal achi ans. A 306, 454-pitfall -
trapni ght survey in Al abama, CGeorgia, North Carolina, and South Carolina
docunmented the presence of southeastern shrews in the Cunberl and Pl at eau,

Ri dge and Val |l ey, Upper Piednont, and Bl ue Ri dge physi ographi c provinces.
Sout heastern shrews occur at |ow elevations SANDRA, | CAN T FIND TH S
SYMBOL! = 524.9 nm), primarily in xeric upland hardwood, m xed pine (Pinus
spp.) - hardwood, and pine forests. Masked shrews only occur in the Blue R dge
at high elevations (SANDRA, | CAN T FIND THI S SYMBOL! = 1,069.6 m,
primarily in nesic cove hardwood, northern hardwood, and nontage streanside
forests. Upper elevation |imts of southeastern shrew and | ower el evati onal
l[imts of masked shrew show an inverse relation with latitude relative to

18



shrew collections from farther north al ong the Appal achi ans. Sout heastern
shrews and nasked shrews are allopatric in the Southern Appal achi ans except
in the Blue Ridge, where the species exhibits contiguous allopatry, based on
el evati on and habitat associations.

13 McNab, W Henry; Loftis, David L. 2002. Probability of occurrence and
habitat features for oriental bittersweet in an oak forest in the Southern
Appal achi an Mount ai ns, USA. Forest Ecol ogy and Managenent. 155: 45-54.

Oiental bittersweet (Celastrus orbiculatus), an introduced vine from

Sout heast Asia, has beconme a serious threat to native forests in the Eastern
United States. It is typical of many exotic species in that quantitative
ecol ogi cal relationshi ps are unavail able for assessnment or managenent. W
devised a rapid survey techni que useful for hazard rating and nodel ed t he
probability of occurrence of oriental bittersweet in relation to

envi ronment, conpetition, and di sturbance in stands of deci duous hardwoods
in mountainous terrain. Oriental bittersweet was present on 39 percent of
the study area, which has been managed by the sel ection system of
silviculture and was recently disturbed by hurricane-force w nds.
Bittersweet was significantly associated with (1) topographic variables

i ndicative of nesic environments, (2) density of midstory arborescent
vegetation, (3) overstory canopy gaps, (4) past silvicultural harvests, (5)
overstory canopy conposition, and (5) scarification of the forest fl oor.
Search distance fromplot center to the first individual of bittersweet was
significantly less (P = 0.04) on nmesic than xeric sites. W devel oped a

| ogi stic regression nodel with five significant (P < 0.05) variabl es that
classified correctly 87 percent of the sanple plots. Variables in the nodel
are biologically interpretable and indicate that the probability of
occurrence of oriental bittersweet increases with (1) overstory canopy not
dom nat ed by oaks (Quercus spp.), (2) scarification of the forest floor, (3)
concavity of the |l andscape around the site, (4) wi nd disturbance, and (5)

i ncreasing el evation. Using an i ndependent data set fromthe sane study
area, the nodel classified correctly 88 percent of sanple plots. Land
managenment options in forests, where oriental bittersweet is present, are
broadest on dry sites where its probability of occurrence is lowest and its
growt h response resulting fromrel ease should be | east. Al though herbicides
can be effective in a programof intensive control, because of its

bi ol ogi cal characteristics, we suggest that oriental bittersweet wll
present an increasing problemto | and nmanagers throughout the Eastern United
St at es.

14 Swank, Wayne T.; Meyer, Judith L.; Crossley, Deyree A, Jr. 2001. Long-
term ecol ogi cal research: Coweeta history and perspectives. In: Barrett,
Gary W; Barrett, Terry L. Holistic Science: The Evolution of the CGeorgia
Institute of Ecol ogy (1940-2000). Ann Arbor, M: Sheridan Books: 143-163.

The Coweeta Hydrol ogi ¢ Laboratory-Institute of Ecol ogy cooperative research
programis one of the |ongest continuous coll aborations on forest-ecosystem
structure and function between a Federal agency and academia in the
country. Formally established in 1968, the programcontinues to mature in
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scientific scope, interdisciplinary expertise, admnistrative chall enges,
and rel evance for natural resource and environnental nanagenent.

Qur objectives in this chapter are to (1) provide a historical context that
summari zes the maturation in research philosophy of the |ong-termresearch
program at Coweeta, and identifies the people who led the effort; (2)

di scuss the benefits and contributions of the collaboration with regard to
education and training; (3) and, based on these | essons, suggest sone of
the ingredients required to sustain successful |ong-term ecosystemresearch
into the future. W are frequently asked what is "long-term' research: we
consi der the m ni mum wi ndow of investigation for forest ecosystens to
include the |ife span of the forest of interest. This time frame usually
enconpasses at | east one generation of scientists and frequently two or
nore generations.

15 Swank, WT.; Vose, J.M; Haines, B.L. 2001. Long-termnitrogen dynam cs
of Coweeta forested watersheds in the Southeastern USA. [abstract and
poster]. In: N2001: The second international nitrogen conference:

optim zing nitrogen managenent in food and energy production and

envi ronnental protection. Washi ngton, DC. Ecol ogical Society of America:
116.

http://esa.sdsc. edu/ n2001 [ Date accessed unknown].

Long-term data (25 years) were analyzed for trends and dynam cs of NG; and
NH, deposition and | oss for mature m xed hardwood forest stands. \Watershed
N saturation was evaluated in the context of altered N cycles and stream

i norgani ¢ N responses associ ated wi th managenent practices (cutting
prescriptions, species replacenent, and prescribed burning) and with

nat ural di sturbances (drought and wet years, insect infestation, hurricane
damage, and ozone epi sodes). Reference watersheds were highly retentive of
inorganic N with deposition of inorganic N < 9.9 kg/ha/yr and stream wat er
exports below 0.25 kg/ha/yr. Reference watersheds were in transition

bet ween stage 0 and stage 1 of watershed N saturation, as evidenced by
significant time trend increases in annual flow weighted concentrations of
NG, in streamwater and increases in the seasonal anplitude and duration
of NO, concentrations during 1972-1994. These stream water chem stry
trends were partially attributed to significant increases in NGO, and NH,
concentrations in bulk precipitation over the sane period and/or reduced
bi ol ogi cal demand due to forest maturation. Evidence for stage 3 of N
saturation (the watershed is a net source of N rather than a N sink) was
found for the nost disturbed watershed at Coweet a.

16 Vose, James M; Ryan, Mchael G 2002. Seasonal respiration of foliage,
fine roots, and woody tissues in relation to growh, tissue N, and
phot osynt hesis. d obal Change Biol ogy. 8: 182-193.

Aut ot rophic respiration may regul ate how ecosystem productivity responds to
changes in tenperature, atnospheric [COJ], and N deposition. Estimates of
autotrophic respiration are difficult for forest ecosystens, because of the
| arge amount of bionmass, different netabolic rates anong tissues, and
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seasonal variation in respiration rates. W exam ned spatial and seasona
patterns in autotrophic respiration in a Pinus strobus ecosystem and
hypot hesi zed that seasonal patterns in respiration rates at a conmopn
tenperature would vary with [N] for fully expanded foliage and fine roots,
wi th photosynthesis for foliage, and with growth for woody tissues (stens,
branches, and coarse roots). W al so hypot hesized that differences in [N
woul d | argely explain differences in maintenance or dornmant-season
respiration anong tissues.

For April—-Novenber, nean respiration at 15°C varied from1.5 to 2.8 mmol kg*
st for fully expanded foliage, 1.7-3.0 for growing foliage, 0.8-1.6 for fine
roots, 0.6-1.1 (sapwood) for stens, 0.5-1.8 (sapwood) for branches, and 0.2-
1.5 (sapwood) for coarse roots. G- ow ng season variation in respiration for
foliage produced the prior year was strongly related to [N] (r?= 0.94), but
fine root respiration was not related to [N]. For current-year needl es,
respiration did not covary with [N]. Night-tinme foliar respiration did not
vary in concert with previous-day photosynthesis for either growing or fully
expanded needl es. Stem growt h expl ai ned about one-third of the seasona
variation in stemrespiration (r“= 0.38), and al so variation anong trees (r
= 0.43). W did not determ ne the cause of seasonal variation in branch and
coarse root respiration, but it is unlikely to be directly related to
grom h, as the pattern of respiration in coarse roots and branches was not
synchroni zed with stem growth. Seasonal variations in tenperature-corrected
respiration rates were not synchroni zed anong tissues, except foliage and
branches. Spatial variability in dormant-season respiration rates was
significantly related to tissue N content in foliage (r?= 0.67), stens (r? =
0.45), coarse roots (r?= 0.36), and all tissues conbined (r?=0.83), but not
for fine roots and branches. Per unit N, rates for P. strobus varied from

0.22 to 3.4 nmml nolN?!’stat 15°C, conparable to those found for other
coni fers. Accurate estimtes of annual autotrophic respiration should
refl ect seasonal and spatial variation in respiration rates of individua
ti ssues.

2

17 Wlliams, Lance R ; Taylor, Christopher M; Warren, Melvin L., Jr.;
dingenpeel, J. Alan. 2002. Large-scale effects of tinber harvesting on
stream systens in the Quachita Muntains, Arkansas, USA. Environnenta
Managenent. 29 (1): 76-87.

Usi ng Basin Area Stream Survey (BASS) data fromthe USDA Forest Service, we
eval uated how ti nmber harvesting influenced patterns of variation in

physi cal stream features and regional fish and macroinvertebrate as-

senbl ages. Data were collected for three years (1990-1992) from six

hydrol ogically variable streanms in the Quachita Muntains, AR USA that
were paired by nmanagenent reginme within three drai nage basi ns.
Specifically, we used nultivariate techniques to partition variability in
assenbl age structure (taxonom c and trophic) that could be explai ned by

ti mber harvesting, drainage basin differences, year-to-year variability,
and their shared variance conponents. Mst of the variation in fish

assenbl ages was expl ai ned by drai nage basin differences, and both basin and
year - of -sanpl ing influenced nmacroi nvertebrate assenbl ages. Al three
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factors nodel ed, including interactions between drai nage basins and tinber
harvesting, influenced variability in physical streamfeatures.

I nteracti ons between tinber harvesting and drai nhage basi ns indicated that
differences in physical streamfeatures were inportant in determning the
effects of logging within a basin. The lack of a |ogging effect on the

bi ota contradicts predictions for these small, hydrol ogically variable
streanms. W believe this pattern is related to the large scale of this
study and the high levels of natural variability in the streans.
Alternatively, there may be tine-specific effects we were unable to detect
with our sanpling design and anal yses.

LARGE- SCALE ASSESSMENT AND MODELI NG

18 Brockway, Dale G ; Gatewood, Richard G; Paris, Randi B. 2002. Restoring
grassl and savannas from degraded pi nyon-juni per woodl ands: effects of
nmechani cal overstory reduction and slash treatnment alternatives. Journal of
Envi ronnment al Managenent. 64: 179-197.

Al t hough the distribution and structure of pinyon-juniper woodl ands in the
Sout hwestern United States are thought to be the result of historic
fluctuations in regional climatic conditions, nore recent increases in the
areal extent, tree density, soil erosion rates, and | oss of understory plant
diversity are attributed to heavy grazing by donmestic |ivestock and
interruption of the natural fire reginme. Prior to 1850, many areas currently
occupi ed by hi gh-density pinyon-juni per woodl ands, with their degraded soils
and depauperate understories, were very likely savannas dom nated by native
grasses and forbs and contai ning sparse tree cover scattered across the

| andscape. The purpose of this study was to evaluate the effectiveness of
nmechani cal overstory reduction and three slash treatnent alternatives
(rermoval , clustering, and scattering) followed by prescribed fire as

techni ques for restoring grassland savannas from degraded woodl ands. Pl ant
cover, diversity, biomass and nutrient status, litter cover, and soi

chem stry and erosion rates were neasured prior to and for two years
follow ng experinmental treatnent in a degraded pinyon-juni per woodl and in
Central New Mexico. Treatnent resulted in a significant increase in the
cover of native grasses and, to a | esser degree, forbs and shrubs. Pl ant
speci es richness and diversity increased nost on sites where slash was
either conpletely renoved or scattered to serve as a mulch. Al though no
changes in soil chemstry or plant nutrient status were observed, understory
bi omass i ncreased over 200 percent for all harvest treatnents and was
significantly greater than controls. Wile treatnment increased litter cover
and decreased soil exposure, this inprovenment did not significantly affect
soil loss rates. Even though all slash treatnent alternatives increased the
cover and biomass of native grasses, scattering slash across the site to
serve as a mul ch appears nost beneficial to inproving plant species

di versity and conserving site resources.



19 Conner, Richard N.; Shackelford, difford E ; Saenz, Daniel; Schaefer,
Richard R 2001. Interactions between nesting pileated woodpeckers and wood
ducks. WIlson Bulletin. 113 (2): 250-253.

We observed interactions between a nesting pair of pileated woodpeckers
(Dryocopus pileatus) and what appeared to be four pairs of wood ducks (A X
sponsa). Wod ducks regul arly approached and attenpted to enter an active
pi | eat ed woodpecker nest cavity that contained three fully feathered young
pi | eat ed woodpeckers. The nal e pil eated woodpecker often perched on a snag
near their nest cavity to guard the entrance from wood ducks. Femal e wood
ducks attenpted to enter the pil eated woodpecker nest cavity on at |east 12
occasions and typically were intercepted by the nal e pil eated woodpecker
before they reached the lip of the nest cavity. On two occasions the nale
pi | eat ed woodpecker entered his nest cavity and forcibly evicted fenal e
wood ducks that had slipped into the cavity. These incidents suggest that

| arge cavities in snags nmay be in high demand by wood ducks during the
nesting season. Qur observati ons suggest that sone pileated woodpeckers may
be able to resist attenpts by wood ducks to usurp nest cavities during the
br eedi ng season.

20 Johnson, D.W; Knoepp, J.D.; Swank, WT. [and others]. 2002. Effects of
forest managenment on soil carbon: results of sone |ong-termresanpling
studies. In: Mckler, Robert A ; MNulty, Steven G, guest eds. Specia

i ssue supplenent to 116/ 3: Terrestrial Carbon—art I1. Environnental

Pol lution. 116 (1): S201-S208.

The effects of harvest intensity (sawl og, SAW whole tree, WIH, and conpl ete
tree, CTH) on biomass and soil carbon (C) were studied in four forested
sites in the Southeastern United States: (m xed deciduous forests at QOak

Ri dge, TN and Coweeta, NC, Pinus taeda at Censon, SC,  and P. eliottii at
Bradford, FL). In general, harvesting had no |lasting effects on soil C
However, intensive tenporal sanpling at the North Carolina and South
Carolina sites reveal ed short-termchanges in soil Cduring the first few
years after harvesting, and large, long-termincreases in soil C were noted
at the Tennessee site in all treatnments. Thus, changes in soil C were found
even though lasting effects of harvest treatnent were not. There were
substantial differences in growh and bi omass C responses to harvest
treatnents anong sites. At the Tennessee site, there were no differences in
bi omass at 15 years after harvest. At the South Carolina site, greater

bi omass was found in the SAWthan in the WIH treatnent 16 years after
harvest, and this effect is attributed to be due to both the nitrogen (N)
left on site in foliar residues and to the enhancenent of soil physical and
chem cal properties by residues. At the Florida site, greater biomass was
found in the CTH than in the WIH treatnment 15 years after harvest, and this
effect is attributed to be due to differences in understory conpetition.

Bi omass data were not reported for North Carolina. The effects of harvest
treatnent on ecosystem C are expected to magnify over tine at the South
Carolina C and Florida sites as |live bionmass increases, whereas the current
di fferences in ecosystem C at the Tennessee site (which are due to the
presence of undeconposed residues) are expected to | essen with tine.
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21 McDonald, T.P.; Carter, E. A ; Taylor, S.E. 2002. Using the gl obal
positioning systemto nmap di sturbance patterns of forest harvesting
machi nery. Canadi an Journal of Forest Research. 32: 310-319.

A et hod was presented to transform sanpl ed machi ne positional data obtained
froma gl obal positioning system (GPS) receiver into a two-di nensiona
raster map of nunber of passes as a function of |ocation. The effect of
three sources of error in the transformati on process were investigated: path
sanpling rate (receiver sanpling frequency); output raster resolution; and
GPS receiver errors. Total accuracy of traffic maps across a site (the
sunmed areas receiving one, twd, three, etc. passes) was not greatly
affected by the error sources. The estimate of nunber of passes at a

speci fic point, however, was heavily dependent on the presence of errors in
the input data. Adding random offsets to each GPS position, for exanple,
resulted in less than a 35 percent chance that an individual pixel would be
classified correctly follow ng transformati on when conpared with a reference
raster. Although the absol ute accuracy of the GPS-transformation system was
not defined, it was concluded that data derived fromapplying it could be
used to nmake estimates of total site disturbance and to identify regions of
hi gher or | ower disturbance but was | ess effective when applied in defining
nunber of passes at a given point in a stand.

22 McNulty, Steven G 2002. Hurricane inpacts on U S. forest carbon
sequestration. In: Mckler, Robert A ; MNulty, Steven G, guest eds.
Speci al issue supplenent to 116/3: Terrestrial Carbon—Part I|1. Environnental
Pol lution. 116 (1): S17-S24.

Recent focus has been given to United States forests as a sink for increases
i n atnospheric carbon dioxide. Current estimates of United States forest
carbon sequestration average approxi mately 20 Tg (i.e., 10% g) year.
However, predictions of forest carbon sequestration often do not include the
i nfl uence of hurricanes on forest carbon storage. |Intense hurricanes occur
two out of three years across the Eastern United States. A single stormcan
convert the equivalent of 10 percent of the total annual carbon sequestrated
by United States forests into dead and downed bi omass. G ven that forests
require at least 15 years to recover froma severe storm a |arge anount of
forest carbon is lost either directly (through bionmass destruction) or
indirectly (through | ost carbon sequestration capacity) due to hurricanes.
Only 15 percent of the total carbon in destroyed tinber is sal vaged
following a major hurricane. The remai nder of the carbon is left to
deconpose and eventually return to the atnosphere. Short-termincreases in
forest productivity due to increased nutrient inputs fromdetritus are not
fully conpensated by reduced stem stocking and the recovery tine needed to
recover |eaf area. Therefore, hurricanes are a significant factor in
reduci ng short-termcarbon storage in United States forests.

23 Mckler, RA. ; Earnhardt, T.S.; More, J.A 2002. Regional estimation of
current and future forest biomass. In: Mckler, Robert A ; MNMNulty, Steven
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G, guest eds. Special issue supplenent to 116/3: Terrestrial Carbon—Part
I'l. Environnental Pollution. 116 (1): S7-S16.

The 90,674 wildland fires that burned 2.9 mllion ha at an estinmated
suppression cost of $1.6 billion in the United States during the 2000 fire
season denonstrated that forest fuel |oading has becone a hazard to life,
property, and ecosystemhealth as a result of past fire exclusion policies
and practices. The fire reginme at any given location in these regions is a
result of conplex interactions between forest biomass, topography,
ignitions, and weat her. Forest structure and bi omass are inportant aspects
in determining current and future fire regines. Efforts to quantify live and
dead forest biomass at the | ocal to regional scale has been hindered by the
uncertainty surroundi ng the measurenent and nodeling of forest ecosystem
processes and fluxes. The interaction of elevated C&* with clinmate, soi
nutrients, and other forest nanagenent factors that affect forest growh and
fuel loading will play a major role in determning future forest stand
growth and the distribution of species across the Southern United States.
The use of satellite imge analysis has been tested for tinely and accurate
nmeasurenent of spatially explicit |land use change and is well suited for use
in inventory and nmonitoring of forest carbon. The incorporation of Landsat
Thermati c Mapper data coupled with a physiologically based productivity nodel
(PnET), soil water holding capacity, and historic and projected climatic
data provides an opportunity to enhance field plot-based forest inventory
and nonitoring nmethodol ogies. W use periodic forest inventory data fromthe
USDA Forest Service's Forest Inventory and Analysis (FIA) project to obtain
estimates of forest area and type to generate estinmates of carbon storage
for evergreen, deciduous, and m xed forest classes for use in an assessnent
of renotely sensed forest cover at the regional scale for the Southern
United States. The displays of net primary productivity (NPP) generated from
t he PnET nodel show areas of high and | ow forest carbon storage potentia
and their spatial relationship to other |andscape features for the Southern
United States. At the regional scale, predicted annual NPP in 1992 ranged
from 836 to 2181 g/ nf/year for evergreen forests and 769-2634 g/ nt/year for
deci duous forests with a regional nean for all forest |and of 1448

g/ nf/ year. Prediction of annual NPP in 2050 ranged from 913 to 2076 g/ nt/year
for evergreen forest types, to 1214-2376 g/ nf/year for deciduous forest
types, with a regional mean for all forest |land of 1659 g/ nf/year. The
changes in forest productivity from 1992 to 2050 are shown to display
potential areas of increased or decreased forest biomass. This nethodol ogy
addresses the need for spatially quantifying forest carbon in the
terrestrial biosphere to assess forest productivity and wildland fire fuels.

24 M ckler, Robert A ; Earnhardt, Todd S.; Moore, Jennifer A 2002. Mdeling
and spatially distributing forest net primary production at the regiona
site. Journal of Air & Waste Managenent Association. 52: 174-185.

Forest, agricultural, rangel and, wetland, and urban | andscapes have
different rates of carbon sequestration and total carbon sequestration
potential under alternative managenent options. Changes in the proportion
and spatial distribution of |and use could enhance or degrade that area's
ability to sequester carbon in terrestrial ecosystens. As the ecosystens
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within a | andscape change due to natural or anthropogenic processes, they
may go from being a carbon sink to a carbon source or vice versa. Satellite
i mage anal ysis has been tested for tinely and accurate neasurenent of
spatially explicit |and use change and is well suited for use in inventory
and nmonitoring of terrestrial carbon. The coupling of Landsat Thematic
Mapper (TM data with a physiol ogically based forest productivity nodel
(PnET-11) and historic climatic data provides an opportunity to enhance
field plot-based forest inventory and nonitoring methodol ogi es. W use
periodic forest inventory data fromthe U S. Departnent of Agriculture
(USDA) Forest Service's Forest Inventory and Analysis (FIA) Programto
obtain estimates of forest area and type and to generate estimates of carbon
storage for evergreen, deciduous, and m xed-forest classes. The area
information is used in an accuracy assessnent of renotely sensed forest
cover at the regional scale. The map display of nodel ed net prinmary
production (NPP) shows a range of forest carbon storage potentials and their
spatial relationship to other |andscape features across the Southern United
States. This nethodol ogy addresses the potential for neasuring and
projecting forest carbon sequestration in the terrestrial biosphere of the
Southern United States.

I NVENTORY AND MODELI NG

25 Conner, Roger C.; Sheffield, Raynond M 2001. South Carolina s forest
resour ces—2000 update. Resour. Bull. SRS-65. Asheville, NC U S. Departnent
of Agriculture, Forest Service, Southern Research Station. 31 p.

This bulletin highlights the principal findings of an annual inventory of
South Carolina’ s forest resources. Data summaries are based upon 60 percent
of the plots in the State. Additional data summaries and bulletins will be
published as the full set of plots are conpl et ed.

26 Johnson, Tony G ; Wells, John L. 2002. Georgia s tinber industry—an
assessment of tinber product input and use, 1999. Resour. Bull. SRS-68.
Asheville, NC. U S. Department of Agriculture, Forest Service, Southern
Research Station. 40 p.

In 1999 industrial roundwood output from Georgia' s forests totaled 1.24
billion cubic feet, 3 percent less than in 1997. MII| byproducts generated
fromprimary manufacturers declined 1 percent to 474 million cubic feet.

Al nost all plant residues were used, primarily for fuel and fiber products.
Pul pwood was the | eadi ng roundwood product at 594 mllion cubic feet; saw

| ogs ranked second at 509 mllion cubic feet; veneer logs were third at 75
mllion cubic feet. The nunber of primary processing plants increased from
186 in 1997 to 188 in 1999. Total receipts declined 7 percent to 1.3 billion
cubic feet.

27 Long, Zzhiling; Picone, Joseph; Rudis, Victor A 2000. The optim zation of
edge and line detectors for forest inmage analysis. In Callaos, N ; Lonbardo
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P.; Huber, R, eds. Proceedings: |mage, acoustic, speech, and signal
processing: part | of the 4th world nmulticonference on systenics,
cybernetics, and informatics. Olando, FL: International Institute of
Informati cs and System cs: 171-176.

http://wwv. isip.nestate. edu/ publications/conferences/iiis sci/2000/1ine dete
ction/doc/ paper v6.pdf. [Date accessed unknown].

Aut omat ed i mage analysis for forestry applications is becom ng increasingly
important with the rapid evolution of satellite and | and-based renote

i magi ng i ndustries. Features derived fromline information play a very

i mportant role in analyses of such images. Many edge and |ine detection

al gorithnms have been proposed but few, if any, conprehensive studies exist
that evaluate performance in a scientifically nmeaningful way. In this paper,
we introduce an objective evaluation paradigm W al so denonstrate, using
this paradigm inproved perfornmance on edge and |line detection. W reduced
the detection error rate from42 percent to 29 percent for 159 manually

| abel ed forest inmages.

28 Rosson, Janes F., Jr. 1994. Quercus stellata gromh and stand
characteristics in the Quercus stellata-Quercus maril andica forest type in
the Cross Tinbers region of Central Cklahoma. In: Fralish, Janes H [and
ot hers]. Proceedings of the North Anmerican conference on savannas and
barrens: living on the edge. Chicago: U.S. Environnental Protection Agency,
Great Lakes National Program Ofice: 329-333.

http://ww. epa. gov/ gl npo/ oak/ Proceedi ngs/ Rosson. ht i [ Date accessed
unknown] .

The author reports a baseline forest survey of Central and Wst Okl ahoma to
obtain tree and stand growmh rates for harvest sustainability, standing

vol une estimates for biomass assessnents, and stand structure to provide

ot her pertinent data for exploring nmanagenment options. This report focused
on the Quercus stellata-Quercus marilandica forest type in the Goss Tinbers
region at the western fringe of upland tree growh. Quercus stellata

di ameter growt h was al so anal yzed to determine if there was any rel ati onship
anong the rate of dianeter growh, tree size, and stand basal area. The FI A
sanpl e design was placed on Soil Conservation Service (SCS)[Nationa
Conservation Research Service [NCRS] plots in cooperation with the SCS

[ NCRS] and the Okl ahorma Departnent of Forestry.

FOUNDATI ON PROGRANMS

29 Auckl and, L.D.; Johnston, J.S.; Price, HJ.; Bridgwater, F.E. 2001.
Stability of nuclear DNA content anong divergent and isol ated popul ati ons of
Fraser fir. Canadi an Journal of Botany. 79: 1375-1378.

Fraser fir (Abies fraseri (Pursh) Poir.) is an endem c speci es consisting of
si x major disjunct popul ations in the Appal achian Muntains, U S. A Nuclear
DNA content was neasured with laser flow cytonetry to determine if genone

size differences could be detected anong the disjunct popul ations of Fraser
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fir and its close relatives, balsamfir (Abies balsanea (L.) MII.) and
Canaan fir (A bal sanea var. phanerol epsis Fern.). The nmean DNA content for
Fraser fir was 17.2 pg/C, which was sinmlar to the two related fir species.
There were no significant differences anong di sjunct Fraser-fir popul ations.
Mean DNA content differences for fir species in the Southern Appal achi an
Mountains were simlar even with speciation events (7000 B.P.) and
subsequent popul ation isolation. In the absence of polyploidy or |arge
chronosonal rearrangenents, genone size changes in conifers occur on a broad
evol utionary tinme scale.

30 Cordell, H Ken; Herbert, Nancy G 2002. The popularity of birding is
still growing. Birding. 34 (1): 54-61.

Cordel | and Herbert discuss the changi ng denographi cs of birders, birding as
a catalyst for ecotourism and the revenue birding brings to | oca
econom es. The authors suggest interventions to benefit and pronote the well
bei ng of both birds and birders.

31 Haywood, Janmes; Harris, Finis. 2002. Prescribed burning [CD ROM.
Pineville, LA: U S. Department of Agriculture, Forest Service, Southern
Research Station and Kisatchie National Forest.

This presentation on prescribed burning is a cooperative effort of the USDA
Forest Service, Southern Research Station and Kisatchie National Forest;
Loui siana State University Agricultural Center; and the Joint Fire Science
Program The CD includes three nethods of delivery: slides, Power Point
presentation, and script only.

32 Hepting, George H 1974. Death of the Anerican chestnut. Journal of
Forest History. [Volume unknown] [ Nunmber unknown]: 60-67.

Hepting describes the significance of the Anerican chestnut to the American
| andscape, culture, and economny prior to the introduction of the
Cryphonectria parasitica fungus in 1904. He details the progression of the
di sease from New York to CGeorgia, and relates the blight’s inpacts on
eastern forests, people dependent on the chestnut for subsistence, the
forest products industry, and the science of plant pathol ogy.

33 Huang, Hongwen; Dane, Fenny; Kubisiak Tom L. 1998. All ozyne and RAPD
anal ysis of the genetic diversity and geographic variation in wld
popul ati ons of the Anerican chestnut (Fagaceae). Anerican Journal of Botany.
85 (7): 1013-1021.

Genetic variation anmong 12 popul ations of the American chestnut (Castanea
dentata) was investigated. Popul ation genetic paraneters estimated from

al l ozyme vari ation suggest that C. dentata at both the popul ati on and
speci es | evel has narrow genetic diversity as conpared to other species in
t he genus. Average expected heterozygosity was relatively |low for the
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popul ation collected in the Black Rock Mountain State Park, GA (H. = 0.096 *
0.035), and high for the population in East Central Al abama (H. = 0.196 *
0.048). Partitioning of the genetic diversity based on 18 isozyne | oci
showed that ~10 percent of the allozyne diversity resided anong popul ati ons.
Cluster anal ysis using unwei ghted pair-group nmethod using arithmetric
averages of Rogers' genetic distance and princi pal conponents anal ysis based
on allele frequencies of both isozynme and RAPD | oci reveal ed four groups:

t he sout hernnost popul ati on, Sout h-central Appal achi an popul ati ons, Nort h-
central Appal achi an popul ati ons, and Northern Appal achi an popul ati ons. Based
on results presented in this study, a conservation strategy and severa
reconmendations related to the backcross breeding ainmed at restoring C
dentata are discussed.

34 Kabir, Mohammed F.; Schnoldt, Daniel L.; Schafer, Mark E. 2002. Tine
domai n ul trasonic signal characterization for defects in thin unsurfaced
har dwood | unber.

Wod and Fi ber Science: 34 (1): 165-182.

One of the mmjor users of thin, unsurfaced hardwood |unber is the pallet
manuf acturing i ndustry. Alnost all nmanufactured products spend part of their
life cycle on a pallet during transportation. This nakes pallets a critica
conponent of both the transportation and manufacturing sectors of the econ-
ony. Many newly constructed wooden pallets, however, are not currently
manuf actured to deliver the best performance (strength, durability, and
safety)—despite interest by pallet users and pallet manufacturers—because
manual grading and sorting of parts is inpractical due to processing speeds
and volume, |abor costs, and | aborer skill. This paper describes initial
work aimng to create an automated grading/sorting system for hardwood
pal | et parts using ultrasonic. Experinments were conducted on yell ow popl ar
(Liriodendron tulipifera L.) and red oak (Quercus rubra L.) deckboards
usi ng pressure-contact, rolling transducers in a pitch-catch arrangenent.
Sound and unsound knots, cross grain, bark pockets, holes, splits, and decay
were characterized using six ultrasound variabl es cal cul ated fromthe

recei ved waveforns. Qur scanni ng system shows good data-coll ection
repeatability, and scanning rate has little effect on the cal cul ated

vari abl es. For each defect type, at | east one ultrasonic variable
denonstrated significant capability to discrimnate between that defect and
cl ear wood. Energy | oss variables exhibited the greatest sensitivity to many
defect types. Based on the enpirical relationships identified in this study,
we are now devel oping nodels to classify defects using ultrasonic signa
characteristics. Scanning properties of the prototype apparatus suggest that
it can readily be translated into a conmercial product.

35 Kubisiak, T.L. 1996. Mol ecular markers |linked to resistance to
Cryphonectria parasitica in chestnut. Journal of the Anerican Chestnut
Foundation. 9 (2): 34-43.

Kubi si ak descri bes how he came to work on the chestnut blight problem He
touches on the underlying theory behind reconbi national |inkage mappi ng,
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nmentions sone current results in work with chestnut, and di scusses how t hese
results conpare to prior know edge regarding the suspected pattern of

i nheritance of blight resistance. Finally, the author |ooks ahead and
suggests where efforts m ght be focused next.

36 Kubi siak, Tom L. 1999. Using DNA markers to distinguish anong chest nut
speci es and hybrids. Journal of the Anmerican Chestnut Foundation. 13(1): 38-
42.

Tom Kubi si ak of the USDA Forest Service's Southern Institute of Forest
CGenetics and Robert Bernatzky of the University of Massachusetts have been
usi ng nol ecul ar genetic markers to pinpoint hot spots of American chestnut
genetic diversity. Using sanples collected on a roughly 135 mile grid
covering the entire range of the tree, the two researchers are anal yzi ng
chestnut DNA to assess overall levels of diversity and to map out the
sources of the greatest genetic variation. This paper grew out of an

anal ysis of a sanple froma Miine chestnut conducted as part of that study.

37 Kubisiak, T.L.; Hebard, F.V.; Nelson, C.D. [and others]. 1997. Mol ecul ar
mappi ng of resistance to blight in an interspecific cross in the genus
Cast anea. Phytopat hol ogy. 87: 751-759.

A three-generation Anerican chestnut ~ Chinese chestnut pedigree was used to
construct a genetic |inkage map for chestnut and to investigate the contro
of resistance to Endothia parasitica (chestnut blight fungus). DNA genotypes
for 241 pol ynorphic markers (eight isozymes, 17 restriction fragment |ength
pol ynor phi sms [ RFLPs], and 216 random anplified pol ynorphic DNAs [ RAPDs])
were assayed on an F, famly consisting of 102 individuals. O these

mar kers, 196 were segregating as expected and, subsequently, used for
primary |inkage mapping. Two isozynes, 12 RFLPs, and 170 RAPDs were mapped
to 12 linkage groups

spanning a total genetic distance of 530.1 Kosanbi centinorgans. F, plants
were evaluated for a response to E. parasitica infection by directly

i noculating themw th two uni que fungal isol ates and neasuring canker
expansi on over a period of 3.5 nonths. Results were conpared with the nmarker
genotype data, thereby identifying genom c regions significantly associ ated
with a resistance response. Single-marker or nonsinultaneous anal yses of
vari ance identified seven genom c regions that appear to have an effect on
host response. Miltipl e-marker or sinmultaneous nodels suggest that three of
t hese regi ons have a significant effect on host response, together
expl ai ning as nmuch as 42.2 percent of the total variation for canker size.
At each of the three putative resistance loci, alleles derived fromthe

Chi nese chestnut grandparent were associated with small er canker size, or
hi gher | evels of resistance.

38 Qutcalt, Kenneth W, ed. 2002. Proceedi ngs of the el eventh bienni al
southern silvicultural research conference. Gen. Tech. Rep. SRS-48.



Asheville, NC. U S. Departnment of Agriculture, Forest Service, Southern
Research Station. 622 p.

One hundred and twenty-four papers and three poster summaries address a
range of issues affecting southern forests. Papers are grouped in 19
sessions that include pine nutrition, nurseries/seed and seedlings,
ecophysi ol ogy, fire, pine thinning and spacing, wood quality/technol ogy,
har dwood t hi nni ng and spaci ng, hardwood nutrition, conpetition, pine
natural regeneration, hardwood artificial regeneration, hardwod natura
regeneration, bionmetrics, understory, site preparation, site preparation
and classification, insects and di sease/injury, |ong-term ecophysi ol ogy,
and ecosyst ens.

39 Smith, David R; Schiff, Nathan M 2002. A review of the sircid
woodwasps and their lbaliid parasitoids (Hynenoptera: Siricidae, |baliidae)
in the Eastern United States, with enphasis on the Md-Atlantic Region.
Proceedi ngs of the Entonol ogical Society of Washington. 104 (1): 174-194.

Keys are presented for the five genera and 15 species of adult Siricidae
and one genus and two species of their parasitoids of the famly Ibaliidae
that occur in or may be adventive in the Eastern United States. Sircid

| arvae are wood borers in conifers and broadl eafed trees. Notes on their
bi ol ogy, fungal synbionts, distributions, and host associations are given.
Data fromcollections in the Mddle Atlantic States include seasonal
occurrence of both Siricidae and | baliidae.

40 USDA Forest Service, Southern Research Station. 2002. Forest Science in
the South. Science Update SRS-002. Asheville, NC USDA Forest Service,
Sout hern Research Station. 87 p.

Thi s publication synthesizes the Southern Research Station’s major

acconpli shnents and research products during the period from Cct ober 2000

t hr ough Septenber 2001, FY 01. Forest Science in the South presents energing
research priorities and highlights research work units and experi nent al
forests, including collaborative research and budget all ocations.
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