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John Carlson, Professor of Molecular Genetics 
Director, Schatz Center for Tree Molecular Genetics 
Ecosystem Science and Management, College of Agricultural Sciences 
The Pennsylvania State University 
 
 

Opening Remarks for the Schatz Tree Genetics Colloquium  
and the Allegheny Society of American Foresters Summer Meeting 

 

 
Dr. John Carlson received his PhD in Genetics from the 
University of Illinois in 1983.  He worked with the 
biotechnology company Allelix, Inc., until 1988, and served 
as a faculty member at the University of British Columbia 
from 1988 -1997.  In 1997, Dr. Carlson moved to Penn 
State, where he is Professor and Director of the Schatz 
Center for Tree Molecular Genetics in the School of Forest 
Resources.  Dr. Carlson also serves as Visiting Professor 
in the Department of Bioenergy Science & Technology of 
Chonnam National University in South Korea, and has 
served on Scientific Advisory Committees for National 
Academy of Sciences and major research projects and is 
associate editor of the journals Trees – Structure and 
Function, Frontiers in Plant Biotechnology, and Forest 
Science and Technology.   
 
Dr. Carlson has published over 100 journal articles in the 
research areas of genetics, genomics and biotechnology 
with applications in bioenergy and protection of forest 
trees from environmental stresses.   
 
Schatz Center for Tree Molecular Genetics  
In March, 1998, Dr. Louis Schatz pledged $5.6 million from his estate to endow The Schatz Center 
for Tree Molecular Genetics in the Department of Ecosystem Science and Management at 
Pennsylvania State University. 

Through endowments for a post-doctoral fellowship, visiting scholar support, undergraduate 
research awards, a colloquium, and library collections, the Schatz Center provides continuing 
support for research and training in forest genetics and related technologies at the University Park 
and Mont Alto campuses of Pennsylvania State University. The Schatz Center endowment also 
supported construction of the new Forest Resources Building on the University Park campus.  

The Schatz Center encompasses app. 2200 square feet of research space and 600 square feet of 
office space in the new Forest Resources Building.  The Schatz Center is composed of a 
Molecular Genetics Lab, a Quantitative Genetics Lab, a microscopy room, a tissue culture room, 
and equipment rooms for freezers, servers, autoclave and dishwasher.  The Schatz Center is well 
equipped for high throughput molecular genetics and genomics, including genetic mapping, 
genetic diversity, analysis of gene expression, and next generation sequencing of transcriptomes 
and bacterial, fungal and plant genomes.   



Patrick Brose, Ph.D., Research Forester 
USDA Forest Service, Northern Research Station, Irvine, PA 
 
 

Challenges of natural oak regeneration 
 
 
Summary   
The vast majority of oak stands that are regenerated are done so through natural means 
- making use of acorn crops, pre-existing oak reproduction, and stump sprouts formed 
by timber harvests to replace the parent oak stand. Regenerating oak stands naturally is 
inherently slow and fraught with obstacles and pitfalls that can delay or stop the process 
or lead it to an undesirable outcome. Some of these obstacles are well known, such as 
excessive deer browsing or too much understory shade, while others are less 
obvious. This talk will review the oak regeneration process and the major and minor 
obstacles that make it difficult, slow, and of uncertain conclusion. 
 
 
Bio sketch 
I was born and raised on a farm in western 
Pennsylvania.  After graduating high school 
in 1977 and earning an associate’s degree 
from a community college in 1979, I worked 
for 15 years in fire and timber management 
for various federal and state agencies in 
several western states. During that time, I 
eventually earned bachelor’s and master’s 
degrees in forestry.  I began a doctoral 
program in forestry at Clemson University in 
1994.  Professor David Van Lear was my 
advisor and I studied the effects of seasonal 
prescribed fires in oak shelterwood stands.  
After completing my doctorate in 1997, I 
began my research career with the Southern 
Research Station where I studied the fire 
ecology of upland pine ecosystems of the 
southern Appalachian Mountains.  Since 
2000, I’ve been with the Northern Research 
Station where I study the oak regeneration 
process, the role of prescribed fire in that 
process, strategies for controlling mountain 
laurel, and the fire history of Pennsylvania. 
Additionally, I help teach the SILVAH and 
SILVAH-oak short courses as well as serve 
as an adjunct professor in Penn State’s 
Department of Ecosystem Science and 
Management. 
 
                              



Scott E. Schlarbaum, James R. Cox Professor of Forest Genetics 
Department of Forestry, Wildlife & Fisheries, The University of Tennessee, Knoxville, TN  
 
 

 Artificial regeneration: Acorns and seedlings 
 

 
Summary 
Artificial regeneration of oak species has had elusive success in the eastern United States.  
The advent of high-quality seedling production in bare-root nurseries is beginning to significantly 
contribute to enrichment and/or restoration of the oak component in southeastern forests.  
This talk will discuss characteristics of high-quality oak seedlings and current research directed 
toward separating oak seedlings by form class after lifting with the goal of matching both 
species and form class to site.   
 
Oak seed orchards are a rarity in North America. The challenges and advantages in creating 
seedling seed orchards from progeny tests will be presented using the Watauga Northern Red 
Oak Seed Orchard in northeastern Tennessee, as a prototype. The Watauga Orchard is the 
nation’s largest oak orchard, and seed production has been under study since 1985. Evolving 
management strategies in this orchard will be discussed.   
 
 
Bio sketch 
Scott E. Schlarbaum joined the Department of 
Forestry, Wildlife and Fisheries in 1984 and was 
named a James R. Cox Professor of Forest 
Genetics in 2002. Professor Schlarbaum is 
responsible for teaching several undergraduate 
courses and for the leadership of the University 
of Tennessee's Tree Improvement Program, 
which is in its 54th year. Under various 
Memorandums of Understanding, he works 
closely with the Tennessee Division of Forestry, 
Tennessee Wildlife Resources Agencies, and the 
USDA Forest Service.   
 
He is the author of numerous articles on forest 
genetics and improvement, forest health, and 
plant cytogenetics. Additionally, he has served 
for many years on the USDA Crop Germplasm 
Advisory Committee for Woody Landscape 
Plants.   
 
Professor Schlarbaum has testified as an expert witness on forestry and forest health issues 
before various subcommittees and committees of the U. S. House of Representatives. He was 
the Science Advisor for exotic forest pests to the National Park Service from 2005-2010. 
 
 



Stacy L. Clark, Ph.D., Research Forester 
USDA Forest Service, Southern Research Station, Knoxville, TN; Adjunct Professor, 
Department of Forestry, Wildlife, and Fisheries, The University of Tennessee, Knoxville, TN 
 
 
Planting high-quality, pedigreed oak seedlings under different silvicultural prescriptions 

 
 
Summary 
Throughout the southeastern United States, oak (Quercus) regeneration is typically present in 
stands where oak is the dominant component of the overstory, but is often too small to be 
considered competitive when the stand is regenerated, particularly on mesic or higher-quality 
sites. Across the eastern United States, forests will experience a species composition shift away 
from oak dominated ecosystems if the current trends continue. 
 
Artificial regeneration is an option for restoring oak species, and planting has been conducted 
for decades with few successes on upland high-quality sites. Failures are often related to slow 
growth of planted seedlings in relation to competition, poor seedling quality, non-local seed 
source, deer browse, and lack of competition control. We postulate that development of high-
quality (e.g., large seedlings with well-developed root systems) seedlings at planting will be the 
most efficacious method to improve overall efficiency in regeneration success, when compared 
to repeating competition control or deer-browse prevention methods necessary for lower quality 
seedlings.  
 
We present prescriptions to artificially regenerate oaks by controlling seedling quality, residual 
overstory stem densities, and competition control treatments for upland oak sites. Quantitative 
measures to predict performance of seedlings planted on upland hardwood sites have only 
received limited experimental testing using high-quality seedlings under various nursery or 
forest management regimes.  In addition, we discuss the influence of genetic variation on early 
performance of seedlings. The goal of our research is to provide forest managers with 
information on how to best use limited resources to successfully regenerate oaks through 
planting. We provide predictions of seedling performance based on a number of variables, 
including: seedling size at time of planting, density and structure of natural vegetation 
competition, amount of available sunlight, animal browse, and dieback of the main stem in the 
first years after planting.  
 
 
Bio sketch 
Stacy Clark received her Ph.D. in Plant Science 
from Oklahoma State University, and her M.S. and 
B.S. in Forestry from the University of Tennessee. 
She has been a Research Forester with the USDA 
Forest Service, Southern Research Station, since 
2005. Her research interests include artificial 
regeneration of oak species, restoration of the 
American chestnut (Castanea dentata), old-growth 
stand dynamics in hardwood forests, and 
prescribed burning effects on hardwood 
regeneration. 



Dan Dey, Ph.D., Project Leader and Research Forester  
USDA Forest Service, Northern Research Station, Columbia, MO 
 
 

Planting containerized oak seedlings: Advantages and disadvantages  
when compared to bare-root stock 

 
 
Summary 
Success of artificial regeneration may be influenced by the type of seedling nursery stock 
used, which includes various sizes of bare-root and container seedlings. Nearly all ( >98%) 
plantings of oak species in the eastern U.S. are currently accomplished using bare-root 
nursery stock. Seedlings are typically grown as either 1+0 or 2+0 stock that is rarely graded 
into size categories. Seedlings may also be grown in containers ranging in size from very 
small (e.g., 9 in3) to very large (e.g., 5 g or more).   
 
One-year-old northern red oak grown in 30 in3 Spencer-Lemaire Rootrainer® containers had 
superior growth compared to a variety of bare-root types after planting in Missouri Ozark 
clearcuts. Small diameter container stock had higher success probabilities than similarly sized 
bare-root seedlings. In shelterwoods, height growth of container seedlings ranked just below 
1+1 transplants, which performed the best of the different seedling types. Large 3 to 5 g 
container seedlings with dense and fibrous root systems are being increasingly used in the 
Midwest for afforesting bottomland crop fields. Container stock is more expensive but there are 
advantages to planting seedlings with large and intact root systems. Oak seedlings can be 
grown to an average height of 6’ or more with basal diameters averaging 0.8” or more using the 
RPMTM method in 210 days.   
 
An advantage of RPMTM oak seedlings is that they are capable of early acorn production.  
Additional benefits of tall (>5’) oak seedlings include reduced risk of deer browsing terminal 
buds, decreased probability that tree crowns will be inundated during a growing season flood, 
and increased ability of oak seedlings to compete with other vegetation for light. The current 
constraint to using container stock in oak regeneration is largely associated with the lack of 
market availability of container seedlings, and their cost compared to bare-root seedlings.  
This trend may change, however, as benefits of container seedling performance are realized.   
 
 
Bio sketch 
Daniel C. Dey received his Ph.D. in Quantitative Silviculture from 
the University of Missouri, as well as his MSc and BS in 
Silviculture and Forest Management. He has been a Research 
Forester with the USDA Forest Service, Northern Research 
Station, since 1998. Dey's research focuses on evaluating 
silvicultural practices, with an emphasis on forest regeneration, 
sustainability and restoration. He collaborates with other 
scientists to better understand the historical role of fire in shaping 
forests, woodlands and savannas and applies that knowledge to 
developing silvicultural prescriptions using fire or its surrogates. 
He has authored articles covering forest regeneration and 
development, restoration of fire-dependent ecosystems, riparian 
and woodland management, forest ecology and silviculture. 



Keith D. Atherholt, President 
Lewis Lumber Products, Picture Rocks, PA 
 
 

Oak as a market driver of the hardwood industry 
 
 
Summary 
The market species of Red Oak (actually made up of 5-8 specific species) represents the 
highest percentage (24%) of hardwood saw timber in US hardwood forests. White Oak 
represents about 17% of the hardwood saw timber. Together, over 40% of saw timber falls into 
the oak species. In some Southern and Appalachian forests it represents almost 50-75% of the 
saw timber. Being a dominant species growing in the forest makes it a natural item for satisfying 
a demand on the hardwood lumber markets. Today’s markets need to be viewed regionally, 
nationally, and globally. This has helped maintain timber value as typical domestic markets have 
shrunk over the last 6 years.  
 
Domestically, Red Oak has historically been a big seller in all markets, but trends towards red 
and white colors during the early 2000’s impacted lumber and timber values. Is Red Oak 
recovering some of its lost value? It sure looks that way! White Oak has a smaller role in the 
domestic market but is a huge item in export markets. There it remains a major product. But one 
thing is for sure, the trees will be here long after fading design demands. Managing for health of 
forests is key to positioning the oak species no matter its value and place in the design 
community. Compared to the rest of the world, the Temperate Hardwood Forest of the United 
States will be recognized as sustainable, environmentally sound, and favorable for business 
transactions. Holders of this resource (heavy to oak) will benefit in the years to come! 
 
 
Bio sketch 
Keith Atherholt is a 1979 graduate of 
Pennsylvania State University with a 
B.S. degree in Forest Products, and a 
minor in Forest Science. Upon 
graduation, he worked for Rex Lumber 
Company as a salesperson from 1980 
until 1991. Rex Lumber is a Hardwood 
Distribution Company headquartered in 
Acton, MA. His sales territory consisted 
of most of PA, and his customers were 
secondary wood processing companies 
(cabinet, furniture, & millwork).  
 
In 1991, he joined Dwight Lewis Lumber 
Co., Inc. to run a distribution company 
out of Williamsport, PA as General Manager. In 1995, they formed a corporation named Lewis 
Lumber Products, Inc. Atherholt is the president and partners with Marc and Mel Lewis in this 
business. In 1997, they began moving the operation to the Picture Rocks location and in 1998 
purchased a moulding company and have expanded into the custom moulding and wood parts 
business since then.   
 



Atherholt has held the following positions: Pennsylvania Forest Products Association (PA state), 
Past Board Member; Keystone Wood Products Association, Past Chairperson (Regional Central 
PA) and Past Board Member; Wood Component Manufacturers Association (National), Past 
Chairperson and Current Board Member; Penn State University, Active Advisor with new 
BioRenewable Systems Program (replacing Wood Products); Kiwanis Club of Williamsport, Past 
President; and Kairos Prison Ministry, Past Area Chairperson. 
 
 
COMPANY PROFILE 
 
Lewis Lumber Products is a Hardwood Distribution and Dimension Mill. 
We currently sell into a 250 mile radius of Williamsport, PA and reach the 
secondary wood processing companies servicing the customer with our 
own fleet of trucks. We sell throughout the US on occasion. Currently we 
have 35 employees and generate over 9 million in annual sales volume.  
 
We process through about 5 million board feet of hardwood each year 
and that is comprised of 36 different species. However, 80% of our 
volume is in Cherry, Red Oak, Hard Maple, Red Maple, and Poplar (all 
native to PA). About ½ of our raw material comes from our parent 
company Dwight Lewis Lumber Co., Inc. 
 
 



Philip T. Marshall, State Entomologist & Forest Health Specialist  
Indiana Department of Natural Resources, Division of Entomology & Plant Pathology, 
Indianapolis, IN 
 
 

 Insect and other arthropod pests of oaks 
 

 
Summary 
The genus Quercus has approximately 800 different galls that are caused by insects or 
other pests. This presentation will not look at all of the galls, maybe one or two. But the 
presentation will discuss the many other insect pests that can kill, reduce tree growth 
and impact lumber quality of the oak; and also give symptoms and signs of the pests 
plus management methods. The goal is to provide images and information that you can 
use to diagnose and manage the oak pest when you encounter them or use to guide 
management of your oak forest or plantation. 
  
 
Bio sketch 
I have been with the Department of Natural 
Resources since 1974 serving as Forest 
Health Specialist and now also as State 
Entomologist, Director of the Division of 
Entomology & Plant Pathology. As State 
Entomologist, I am responsible for the 
administration of the Indiana Law (IC 14-
24) that covers the protection of plants and 
bees from pest problems. The primary 
responsibility in the administration of this 
law is the certification of all nurseries and 
other facilities that grow perennial plants 
for sale. Under this law, I am also responsible for the management of exotic invasive 
species that currently involve Emerald Ash Borer, Gypsy Moth, Sudden Oak Death, 
Kudzu, Hydrilla, Thousand Canker Disease of Black Walnut and other native and exotic 
plant pests. 
 
Prior to employment with the Department of Natural Resources, I worked for the USDA,  
Animal and Plant Health Inspection Service in the port of New York inspecting cargo for 
insects and diseases. I have a Master of Forestry degree from Duke University (1973) in 
forest entomology and forest pathology, and a BA from Catawba College (1971), 
Salisbury, North Carolina in pre-Forestry.   
 
 
 
 



Steven W. Oak, Forest Pathologist 
USDA Forest Service, Southern Region- Forest Health Protection, Asheville, NC 
 
 

Sudden oak death and other oak diseases 
 
 
Summary 
Phytophthora ramorum is a fungus-like organism exotic to North America and causes lethal 
stem canker disease in susceptible oaks and tanoak, and is known as sudden oak death (SOD).  
It has been associated with dramatic mortality in coastal forests of CA and OR since the mid-
1990’s. The pathogen also causes disease in dozens of plants commonly used in ornamental 
landscapes. Brisk trade in these hosts was responsible for the original introductions from 
unknown origins to North America and Europe and has provided a pathway for pathogen 
movement across those two continents. Despite phytosanitary regulations restricting the 
movement of host materials from infested west coast areas, accidental introduction of  
P. ramorum occurs regularly into eastern states with high concentrations of oak-dominated 
forest ecosystems. Artificial inoculation trials have demonstrated the susceptibility of eastern 
oaks and many associated understory plants. Early detection survey results will be presented 
along with interpretation of risk. The context of the SOD threat will be considered in light of other 
common oak diseases such as oak decline and oak wilt. 
 
 
Bio sketch 
Steve Oak earned his MF degree in Forest Protection 
from Duke University in 1976 after graduating with his 
BS degree from Juniata College in Huntingdon, PA.   
He has been a practicing forest pathologist for 36 years, 
the last 33 with the USDA Forest Service in Asheville, 
NC.  He has served as the technical coordinator of the 
National Phytophthora ramorum Early Detection Survey 
of Forests since its inception in 2003, working closely 
with state forestry agencies and regulators in state 
departments of agriculture and USDA-APHIS to prevent 
the introduction and spread of SOD in forests. 
 
He has developed products used by land managers 
regionally, nationally, and internationally for: 
Screening southern pines for resistance to pitch canker disease; risk rating for littleleaf disease 
of shortleaf and loblolly pines; oak decline risk rating; and baiting native and exotic 
Phytophthora species from infested water. These contributions have earned him outstanding 
research and extension publications awards from the Southeastern Section of the Wildlife 
Society and the Southwide Forest Disease Workshop, which in 2011 awarded him the Southern 
Forest Pathologists’ Lifetime Achievement Award. 



Mark V. Coggeshall, Ph.D., Research Assistant Professor 
Center for Agroforestry, Department of Forestry, University of Missouri, Columbia, MO 
 
 

Genetic improvement of oaks 
 
 
Summary 
The genetic improvement of commercially important hardwood tree species, including oaks, has 
had a long history in the U.S., dating back to the 1950’s. Initially, efforts were made to identify 
well adapted and productive seed sources for a range of oak species that could be used for 
reforestation. Initially, this was accomplished through the establishment of provenance test 
plantings, in which many geographically diverse seed sources (or provenances) were 
represented. These plantings have helped to define the distances that seeds from a given 
provenance should be moved, without impacting subsequent survival and/or productivity. Such 
plantings also revealed that high levels of within-population genetic diversity exist in oaks for 
many commercially important traits (e.g., stem form, wood quality, disease resistance).   
 
Significant improvements should be achieved through the selection of those “best” genotypes 
that possess desirable characteristics to serve as the parents of seedlings used in reforestation 
plantings. Examples of oak provenance testing results, plus tree selection, and the development 
of a northern red oak genetic linkage map to facilitate applied efforts in Tennessee and Missouri 
will be presented.  
 
 
Bio sketch 
Dr. Coggeshall received his doctorate in Horticulture 
from the University of Missouri (MU). He has served 
as a Research Assistant Professor in the 
Department of Forestry at MU for the past four 
years.  Previous work experiences include serving 
as the University of Missouri Center for Agroforestry 
Black Walnut Curator and Tree Breeder for nine 
years.  Prior to coming to MU, he worked for 20 
years as the State of Indiana Department of Natural 
Resources Tree Improvement Specialist. He has 
experience in the development of genetic 
improvement programs for an array of fine hardwood 
trees, including six oak species. 
 



Jeanne Romero-Severson, Ph.D., Professor 
Department of Biological Sciences, University of Notre Dame, Notre Dame, IN 
 
 

Application of genetic studies in oaks  
 
 
Summary 
Sustaining healthy, productive forests requires good genetics as well as standard timber stand 
improvement practices.  My students and I have examined the genetic diversity and 
differentiation in northern red oak across the native range, sequenced candidate genes, 
examined how these sequences change across locations and generated a genetic map for the 
species.  Contrary to a number of other studies on wind-pollinated trees, we have discovered 
the genetic differences among populations are not a simple function of the distance between 
them.  I will explain why we think this has occurred and how it might affect management 
decisions.  I will also provide an update on our genetic map and explain how a genetic map can 
be an essential tool for sustaining forest health.   
 
 
Bio sketch 
Dr. Romero-Severson holds a BS in Molecular Biology, a MS in 
Plant Breeding and Plant Genetics, and PhD in Plant Breeding and 
Plant Genetics, all from the University of Wisconsin at Madison. 
 
As a graduate student I discovered and characterized the novel 
seed storage protein arcelin and the genetic basis for quantitative 
variation in the synthesis of phaseolin, the major seed storage 
protein in the common bean Phaseolus vulgaris L. In my first 
postdoctoral appointment with USDA-APHIS at the Entomology 
Department, University of Wisconsin, I studied alfalfa weevil 
genetics and developed isozyme tests to distinguish biotypes.  In a 
second postdoctoral appointment at Agrigenetics Advanced Science 
Company I developed statistical techniques to construct a genetic 
map in maize and identify resistance QTL for pathogens and insects 
in maize.  
 
The next 13 years included: Identification of resistance QTL for pathogens (potyviruses and 
fungi) and insects (European Corn Borer and Western Corn Rootworm) in maize; marker-
assisted selection for insect and disease QTL and for fatty acid content and composition in 
maize, canola, peanuts, sunflower; marker assisted selection for recovery of recurrent parent in 
Bt maize; genetic mapping in loblolly pine, paternity analysis in loblolly pine; genetic mapping 
and marker-assisted selection in tomato, maize, cotton and soybeans. 
 
I have worked for Agrigenetics Advanced Science Company, Agrigenetics LLP, Mycogen Plant 
Sciences, Linkage Genetics, Applied Biosystems, Perkin-Elmer Agricultural Genetics and 
Pioneer Hi-Bred International.  My academic career includes Purdue University and University 
of Notre Dame.  In my academic career, I have focused on the genetics, genomics and 
interspecific hybridization of forest trees in eastern North America, specifically northern red oak, 
butternut and black walnut.  Trees - the next greatest thing! 
 

http://biology.nd.edu/
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