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FROM THE DIRECTOR

The purpose of the Forest and Wildlife Research Center at Mississippi

State University is to foster conservation, management and utilization,

and protection of the forests, forest products, wildlife, fisheries and water
resources of Mississippi for the betterment of our citizens. The faculty, staff
and students are dedicated to this mission.

This 2010 annual report highlights a few of the research accomplishments
of the Center and its employees. We are pleased to serve the people of
Mississippi and to improve our state’s economy while conserving our natural

resources.

Forestry, the forest products industry, hunting, fishing, wildlife-watching, and other natural resource
recreational activities are vital to Mississippi’s financial outlook. A new research study has documented that
these industries contributed $21.9 billion to the state’s economy this past year. Given the current economic
situation, it is clear how important the Forest and Wildlife Research Center is to future rural and economic
development in our state and region. Conserving and sustaining these resources not only ensures their
existence for future generations, but also contributes to the economic well-being of Mississippi today.

During difficult times, prudent decisions must be made to fund areas which have the greatest impact, socially,
economically and environmentally. | am pleased to report that the MSU Forest and Wildlife Research Center
has been a great investment for Mississippi taxpayers. In 2010, the Forest and Wildlife Research Center
generated an additional $2.50 in grant funding for each state dollar received.

Research conducted in the center has had a positive impact for all natural resource industries within the
State and its citizens. As you review this annual report, | am confident that you will agree that the Forest and
Wildlife Research Center is, indeed, a good investment for Mississippi. We are generating results which will
conserve and sustain natural resources for future generations and make our industries more competitive and
profitable locally as well as globally.

| appreciate your participation in these endeavors and the generosity of our many supporters. Thank you for
your continued encouragement, advice and support.

Sincerely,

g Hor—

George M. Hopper
Director
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Since 1964, the department of forest
products has discovered new ways
to convert timber into wood-based
materials, extend the service life of
wood and enhance the properties of
lumber.

CONVERT TIMBER INTO WOOD-BASED MATERIALS
Mississippi State University scientists have found a new
way to turn wood into highly absorbent charcoal and
parts for automobiles. While wood has been used to
manufacture charcoal since the early 1600s, the new
technique can create charcoal and other carbon-based
products with a higher absorption capacity.

Charcoal has been used widely to treat water and
clean up chemicals, but the production of magnetic
charcoal creates new possibilities. The magnetic charcoal
is more efficient in cleaning environmentally hazardous
chemicals.

The process takes advantage of nanotechnology,
which involves the creation, exploration and
manipulation of materials measured in nanometers, or
billionths of a meter.

The unique process was developed in MSU'’s Forest
and Wildlife Research Center by Sheldon Shi, forest
products assistant professor and Dongmao Zhang, an
assistant chemistry professor. The process produces a
variety of new products including high-crystal carbon
fibers, magnetic charcoal, magnetic wood, and other
new carbon-based materials.

The list of products that can be made from wood or
agricultural-based materials and nanoparticles is almost
unlimited. Anti-radiation materials can be created to
combat a nuclear accident or detoxification materials to
assist in environmental cleanup.
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The new technique also produces wood-carbon
materials that can be used in high-performance
applications. The process uses wood and agricultural-
based materials to develop specialty natural fiber-
polymer composite. The treated natural fibers can be
formed into sheets or compressed into a mold.

Working with MSU’s Center for Advanced Vehicular
Systems, scientists have developed sheets and molded
pieces that can be used by the automotive industry.
Funding provided by the Department of Energy is
allowing researchers to explore the use of the new
materials to further develop lightweight vehicle design.

EXTEND THE SERVICE LIFE OF WOOD

Mississippi State University scientists are gaining a better
understanding of how microorganisms decay wood. The
primary wood decay microorganisms belong to a group
of fungi known as basidiomycetes. Basidiomycetes fungi
produce enzymes that degrade the cellular components
of wood: cellulose, hemicelluloses and lignin which leads
to wood decay.

The research, led by assistant forest products
research professor Lynn Prewitt, recently identified
microorganisms present on pine, cedar and ACQ-
treated pine during a 30-month soil bed decay test. One
basidiomycete fungi, Phlebia radiata, identified by DNA
sequencing was found on all three wood types after
four months of decay. Genes for the production of wood

decay enzymes by this fungus were detected on pine

and ACQ-treated pine but not on naturally durable cedar
at four months of decay and throughout the study.

Initial results have found that fungal communities
that colonize and decay different woods are influenced
by the durability of the wood.

The research was funded through the National
Science Foundation and the Lucas Biodeterioration
Laboratory.

ENHANCE THE PROPERTIES OF LUMBER
Softwood lumber prices play an important role in timber
prices, but there is not a one-to-one relationship. Other
factors such as housing starts, volume of lumber in the
distribution system, weather as it impacts construction,
imports and exports, and interest rates also impact
lumber prices. This is largely because not all lumber is
equal. Depending on the grade of the individual boards,
the price per board foot is different. In general, bigger
and stronger boards are worth more money.

As with many products with varying measures
of quality, the lower the grade, the lower the value
of the product. Lumber is graded as either No. 1,
demanding the highest price, No. 2 which represents
a mid-range price, and No. 3 which is the lowest price
of lumber grades. This decrease in value is related to
the usefulness of the lumber. Because No. 1 is stronger
by design, it brings a higher value. With decreases in
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strength and stiffness, the lumber becomes less valuable

for construction because the applications for which it can
be used are limited. That is, more pieces and larger pieces
must be utilized to carry the same structural loads.

Approximately 50 percent of the pine lumber that
is produced goes into the No. 2 grade. This lumber is
the main material used for home construction, because
of cost, strength, and availability. This product mix
of lumber grades is dependent on the quality and
properties of trees/logs that enter the mill. As forestry
practices change, associated wood quality changes, and
subsequently lumber grade and value mixes can also
change. For example, a decline in general wood quality
and properties causes a greater proportion of lumber to
rate lower than No. 2. In such a case, the intrinsic value of
the lumber is less and mills become less profitable. Such
a change would then decrease the amount that mills are
able to pay for standing timber and logs. This potential
shift would be felt by both the mills and landowners, as
well as by others who make their livelihood from buying
or selling wood.

Approximately 25 years ago, a major national-level
in-grade testing program was performed. The results
of that program were used to generate engineering
properties for pine lumber. Currently there is an ongoing
national discussion regarding a revisit and recalibration
of those engineering properties. Assistant Extension
professor David Jones and other MSU scientists are
actively working to ensure that southern pine lumber
receives the fairest possible treatment throughout this
process.

The university’s Forest and Wildlife Research Center
houses a fully-equipped strength testing facility. At the
encouragement of many pine lumber manufacturers,
scientists in the center are performing preliminary tests
to determine the extent to which a recalibration of
national engineering values might be advisable.

T—
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Since 1954, the department of forestry
has been developing practices

to expand the growth of timber
resources, demonstrate alternative
plantings, and increase awareness of
the economic importance of natural
resources.

EXPAND THE GROWTH OF TIMBER RESOURCES

A Pasadena, Texas-based company plans to build five
plants in Mississippi to convert wood chips into a
petroleum replacement. The company has committed to
creating 1,000 direct and indirect jobs within five years
and spending $85 million in payroll and in the purchase
of Mississippi timber.

This development is not a surprise to Mississippi
State University scientists who have studied the
availability of the woody biomass for alternative fuel
development over the last five years.

Mississippi forests, which cover 20 million acres or
65 percent of the state, have changed in the last decade.
Many lands have been planted with trees for the first
time or been reforested, often with the assistance of
incentive payments. Marginal agricultural lands have
also been converted to forest. These new plantings are
primarily in the form of pine plantations.

As pine plantations spring up across the Magnolia
State, scientists in the Forest and Wildlife Research Center
began to examine the availability of woody biomass
for fuel production. This biomass is often from the first
thinning of small-diameter trees, but also from logging
and mill residues and urban waste.

Forestry scientists, led by professor Donald Grebner,
have found the total standing biomass in Mississippi to
be nearly 720 million dry tons with an approximate 18
million dry tons added each year. Up to four million dry
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tons are available each year, which could produce 318

million gallons of ethanol, 470 million gallons of raw bio-
oil or 300 million gallons of petroleum diesel.

The study also found that the economic impacts of a
new wood to energy industry are significant to the State.
The recovery of four million dry tons of woody biomass
such as logging residues would create 585 direct jobs
and generate $152 million of net output. Another 481
indirect jobs and 646 induced jobs would be generated
as a result of logging operations. The total value-added,
which is the sum of employee compensation, proprietor
income, other property income, and indirect business
taxes, provides $37.3 million in direct impacts and $23.4
million in indirect impacts.

Not only will the State profit from this new economic
activity, private landowners who own 70 percent of
the forest land are expected to reap the benefits. New
markets have the potential to increase the price of
biomass or pulp wood relative to the price of saw timber.
It is further expected that as the price of biomass rises,
availability will increase as will the intensity of pine
plantation management.

DEMONSTRATE ALTERNATIVE PLANTINGS

Growing crops and trees together, in an integrated
system, has the potential to enhance producer markets
and wildlife habitat. Scientists in Mississippi State
University’s Forest and Wildlife Research Center are

exploring the possibility of this multiple land use by
growing southern pine trees with corn, milo, soybeans,
and switchgrass.

Working under the direction of associate forestry
professor John Kushla, scientists and graduate
students have planted loblolly pines and switchgrass
in a silvopasture system. They also planted loblolly and
shortleaf pines in a 2-row agroforestry system along with
corn, grain milo, soybeans and switchgrass.

The study examined the crop plots yield from 2007
through 2009. While corn produced a measurable yield
in 2007, wild hogs devastated the corn crop in 2009.
Grain sorghum or milo showed the greatest potential,
producing measurable yields in both 2007 and 2008.

While crop growth was sporadic, the growth of both
loblolly and shortleaf pines was not affected by any of
the alley crops. Spring bird abundance revealed a higher
abundance in the agroforestry system, where crops were
planted, than the pasture land.

The research has important implications because
management alternatives will allow landowners
to increase their revenues and improve cash flows.

The potential revenues from carbon credits and/or
enhanced wildlife use will help improve environmental
and financial sustainability of farm operations, provide
important environmental benefits, and make these
operations more robust to fluctuation in prices of
agricultural and wood products.
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INCREASE AWARENESS OF THE ECONOMIC
IMPORTANCE OF NATURAL RESOURCES
Forestry is a 17.4 billion dollar industry in Mississippi,

and in 2006 forestry-related employment accounted

for 8.5 percent of all jobs in Mississippi. While the
economic contribution of forestry at the state level is well
documented, information on the importance of forestry
to Mississippi counties is not readily available.

Mississippi State University scientists are addressing
this issue with a new publication series focused on each
of the 82 Mississippi counties and the economic impact
of forestry and forest products within their boundaries.
The series is critical with the recent economic decline and
hardships faced by many in the forestry community. Also
as counties face lean years, it is important to recognize
and promote the economic importance of natural
resource sectors to the local economy.

Assistant Extension forestry professor James
Henderson and professor lan Munn used IMPLAN
software and data to complete county level economic
input-output analyses. This approach estimates how
spending by one sector of the economy generates
activity across other sectors of the economy. Quantifying
the total economic activity generated by forestry and
forest products provides a greater appreciation for their
importance to a county’s economy.

The new publication series will be useful to local
forestry communities seeking support from state and
local governments or in demonstrating how actions
damaging to forestry or forest products can result in
harm to the local economy.
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Georgia-Pacific Corp.
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Since the late 1960s, the department of
wildlife, fisheries and aquaculture has
been conducting research to sustain
and improve wildlife, fisheries, and
aquatic resources in the state and
region.

IMPROVE WILDLIFE RESOURCES

A Forest and Wildlife Research Center project to convert
trail camera photographs into management tools has led
to new software that could improve the deer population
“picture.”

Wildlife biologists take age and antler measurements
from harvested deer because the physical collection of
data is relatively easy. Until recently, harvested deer were
the only source of such data, so it provided no informa-
tion on the remaining deer.

Using information from harvested deer however,
does not accurately represent the deer population be-
cause of antler-based harvest regulations and hunters’
selectivity.

Professor Steve Demarais and assistant Extension
professor Bronson Strickland supervised wildlife gradu-
ate student Jeremy Flinn as he developed an age and
antler estimation software program.

While a properly conducted camera survey can ac-
curately reflect the herd’s true composition, photos are
not foolproof because they are two-dimensional, making
antler measurements more difficult.

The software uses equations that transform the
two-dimensional measurement into a three-dimensional
estimate.

Digital images can be loaded into the software and
the deer will receive an antler score. The software also
allows a user to select the state or region where the deer
was photographed. The software then accesses a unique
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set of physical features collected from that area. This en-

sures that antler size estimates are accurate by region.

Future versions of the software will allow users to age
deer. Age is one of the most important factors in corre-
lating biological data to determine the condition of the
deer herd.

NBFog obtained a license agreement from MSU to
market the software as BuckScore. The software will be
available to educators, scientists and hunters to age and
score antlers of white-tailed deer. Interested individuals
can visit www.buckscore.com for more information.

IMPROVE FISHERIES RESOURCES

Fisheries graduate students are fishing trotlines in the
Mississippi River south of Rosedale in hopes of landing
pallid sturgeon. The fish, often referred to as a “river
sturgeon” grows to lengths of five feet. Its native range
is 3,500 miles from the headwaters of the Missouri River
in Montana to the mouth of the Mississippi River in New
Orleans.

The pallid sturgeon, like the shovelnose sturgeon
with which it shares its range, is referred to as river stur-
geon because, unlike most other sturgeon species, they
complete their life cycle entirely in the large rivers where
they live. The pallid sturgeon was listed as a federally
endangered species in 1990 after biologists learned that
dams in the middle Missouri River stopped recruitment.

Extensive studies and hatchery propagation are

ongoing in an effort to sustain the species in the Missouri
River. Little is known about the pallid sturgeon in the
lower Mississippi River, but limited fisheries research sug-
gests the population is successfully reproducing. Infor-
mation about habitat use and critical population metrics
such as growth and mortality rates are needed to effec-
tively conserve and restore this Mississippi River native.

Forest and Wildlife Research Center professor Hal
Schramm and graduate students under his direction are
refining capture techniques and developing models that
predict seasons and habitats with higher probability of
capturing these rare fish. These models can be used to
increase the efficiency of collecting pallid sturgeon and
also guide standard sampling to assess their abundance.

Acoustic telemetry studies on the Atchafalaya River
have demonstrated that pallid sturgeon make long
migrations on a two-year cycle but tend to remain rather
sedentary between their migratory swims. Preferred
habitats in the Mississippi River are rock wing dikes, the
upstream entrances to secondary channels, and the
main channel border at the downstream ends of islands.
The information collected from this study is being used
by federal and state fisheries management agencies to
guide engineering modifications on the lower Missis-
sippi River.

The information gained in present and future stud-
ies will also contribute to sustaining and restoring this
ancient, large-river fish. The studies are a result of a
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productive partnership between Mississippi State Uni-
versity, Arkansas Game and Fish Commission, Louisiana
Hydroelectric, U.S. Fish and Wildlife Service, and U.S.
Geological Survey.

IMPROVE AQUATIC RESOURCES

A Forest and Wildlife Research Center study has con-
firmed the success of a new technique to reduce nutri-
ents in runoff water and protect downstream waters,
including the Gulf of Mexico.

Weirs, also known as check dams, are small dams
used to collect water runoff from agricultural fields.
Weirs are often the size of a drainage ditch, with a 2-foot
channel in the center for water drainage. The weirs are
concrete but can be moved to various locations in a
drainage ditch.

As water from agricultural fields drains, high con-
centrations of fertilizer nutrients, such as nitrogen and
phosphorus, can be carried downstream. These nutrients
promote algal production and microbial decomposi-
tion in downstream coastal ecosystems like the Gulf of
Mexico, which in turn decreases vital oxygen levels.

Drainage ditches on farms filter and alter nutrients
before water reaches rivers. Weirs can provide numer-
ous locations along the drainage ditch for nutrients to
be absorbed and transformed. Several weirs can be
stair-stepped throughout the drainage ditch to provide
maximum nutrient retention.

Wherever a weir is installed, water collects to form
a miniature wetland, which may improve crop yields by
adding moisture to the field.

Funded by the Mississippi-Alabama Sea Grant Con-
sortium, assistant professor Robbie Kroger evaluated
the impact of low-grade weirs in an experimental design.
The objective of the study was to compare weired and
slotted-pipe systems for nutrient reduction during simu-
lated storm runoff events.

Results indicated that the weirs removed contami-
nants effectively. Weirs and outlets alone, however, can-
not reduce nutrients. Vegetation is also needed to absorb
and retain nutrients.
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The Berryman Institute is a national
organization dedicated to improving
human-wildlife relationships and
resolving human-wildlife conflicts
through teaching, research, and
extension. The Berryman Institute

is committed to training natural
resources students and providing
real world experience in the field of
human-wildlife conflicts.

In 2008, the Berryman Institute launched a cooperative pro-
gram with the USDA/APHIS/WS National Wildlife Research
Center to provide opportunities for undergraduate summer
internships.

RESOLVING HUMAN-WILDLIFE CONFLICTS

For Jessica Brown, an internship in Florida meant work-
ing with invasive species. A Mississippi State University
student, Brown gained invaluable lab experience during
the summer stint, however, the most rewarding part of
her adventure was resolving human-wildlife conflict.
The sunshine state has had problems with invasive spe-
cies such as iguanas and vultures.

Brown traveled throughout the state to resolve prob-
lems with vultures roosting in the middle of neighbor-
hoods. The vultures were chasing cats and also leaving
a bad smell in the neighborhood. To solve this problem,
Brown and research wildlife biologist Michael Avery, met
with homeowners on site and hung a vulture effigy from
their roosting sight, which is designed to scare the birds
away. They also showed the residents how to use pyro-
technics to scare the massive birds. Brown also worked
with invasive black spiny-tailed iguanas and Burmese
pythons which are creating problems for native wildlife
in the state.
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TRAINING NATURAL RESOURCES STUDENTS

Training can come in many forms, however, perhaps the
best, most impressionable comes in the form of hands-
on-experiences. For Matt Rick, a University of Wisconsin
student, his training included a summer in Fort Collins,
Colorado as a product registration intern for coyote
predation management. Rick gained valuable experi-
ence, training and knowledge in scientific research, data
collection and submissions. He conducted background
literature searches for data and then drafted data submis-
sions. These submissions were then used to develop the
submission of a registration application to the Environ-
mental Protection Agency for a new toxicant for canine
predation on livestock. Rick also spent time in Utah
learning to handle and care for coyotes.

Overall, the experience allowed Rick to have a better
understanding of his career goals, strengths, and weak-
nesses. The training left Rick with a new sense of confi-
dence as he prepares for the future.

PROVIDING REAL WORLD EXPERIENCE

Keith Porter, a Colorado State University student, spent
the summer working on numerous projects including
disease suppression of animals in Michigan and Texas.
Porter assisted with the design and construction of a
cattle only gate that excludes deer to stop the spread of
diseases such as Tuberculosis. Three designs were built
and tested at a local cattle pasture for a month. At the

end of the experiment, Porter and his supervisors found

a solution with a rubber mat gate. Porter then journeyed
to Texas to study the tuberculosis transmission of hogs
from Mexico entering the southwestern state. Finally,
Porter trapped raccoons in Colorado to test for different
hormones that are present which increase trapping suc-
cess.

Porter stated, “this internship allowed me to gain a
lot of knowledge about a possible career pathway and
gain some very necessary field experience that | can use
on my resume in the future.”’

Since 2008, Berryman East has funded 12 human-wildlife
conflict internships from Florida to Colorado. Other interns
include:

»  Kathryn Allen, Colorado State University

«  Mary Annala, Michigan Technological University

«  Gregory Backus, Washington State University

«  Travis Bryan, Sul Ross State University

«  Erica Kelly, University of California - Davis

«  Kody Kubala, Sul Ross State University

«  Crysta Robertson, Texas A&M University-Kingsville

«  Tara Thomson, University of Georgia

«  Brent Vander Pol, Front Range Community College

Forest and Wildlife Research Center 2010 Annual Report 17



18 Forest and Wildlife Research Cente

The Franklin Furniture Institute strives
to increase competitiveness of the
state’s furniture industries by providing
economical business solutions, export
assistance, lean manufacturing,
workforce training and testing
services.

INCREASE COMPETITIVENESS
Competing in today’s constantly changing global
business environment becomes more challenging every
day. The international marketplace is characterized by
uncertainty and complexity primarily from increased
competition, hyper-communication speeds, compressed
product life cycles and the need for faster decision
making.

The Franklin Furniture Institute created the
Export Resource Service to assist domestic furniture
manufacturers in developing and expanding export
markets and sales. This service is a collaborative effort
among the Institute, the U.S. Department of Commerce’s
Mississippi Export Assistance Center, and the Mississippi
Development Authority’s International Trade Office.
The overall goal is to provide the furniture industry with
information and opportunities to help them begin and/
or build on exporting activities to increase sales, increase
competitiveness and grow their international market.
This service is targeted towards Mississippi furniture
manufacturers, suppliers, and stakeholders included
in the furniture value chain. The service serves as a
central distribution point for furniture-related export
opportunities and links to current trade data, statistics
and sources of assistance to the local, regional, and
national furniture industry. Through this service, Institute
staff notify the industry of upcoming webinars and
furniture exhibitions offering them the opportunity to
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gain knowledge on specific countries, to increase global

exposure and to provide venues for product display.

By disseminating relevant trade leads and trade
information, a link is being created between potential
foreign customers and domestic manufacturers. This
resource center offers manufacturers comprehensive
assistance with market assessment, problem solving, and
logistical issues.

WORKFORCE TRAINING

As new markets become available and sales increase,
many furniture manufacturers have found a need

for manager education and training within their
organizations. The Franklin Furniture Institute has
recognized this need by designing specialized workforce
training for first-line supervisors.

First-line supervisors are responsible for managing
workers and coordinating all of the activities to make,
ship, sell and deliver thousands of pieces of furniture.
These individuals have moved into their positions,
usually from a line position, because of their inherent
skills, work ethic and abilities. However, they need
training to become effective leaders and supervisors.

Developed and taught by Chip Bailey, a specialist in
industrial engineering, the program offers participants
instruction in leadership, motivation, communication,
management skills, team building, job analysis, time
management, industrial safety, the principles of motion

economy, manufacturing assessment and techniques,
and changeover and set-up techniques. The curriculum
is divided into four topic areas that are further divided
into four three-hour modules. The modules are offered
on-site at the company’s facilities and can be delivered in
one three-hour session or three one-hour sessions, all at
the request of the participating company.

TESTING SERVICES

To ensure that the products the industry delivers is of
superior quality at a competitive price, the Franklin
Furniture Institute provides furniture testing services.
Working with forest products faculty in the furniture
testing laboratory, the Institute provides a non-

biased third party assessment of components, frames,
packaging, foam and fillers. Fabric testing services are
now offered which include abrasion testing, fabric seam
integrity, fabric tensile strength, fabric tearing strength,
and flammability.

Manufacturers throughout the country have used
the testing services offered through the Institute and the
Forest and Wildlife Research Center. Recliners and sofas
are pushed, punched, pulled, jiggled, shaken and more
to make sure they will withstand the heavy demand of
consumers. Tests are performed according to standards
set by the Government Services Administration or the
Business and Institutional Furniture Manufacturer’s
Association.
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Mississippi’s Water Resources Research
Institute provides research and
outreach designed to improve water
quality, preserve water resources,
and protect the water supply.

IMPROVE WATER QUALITY
Wetlands are ecologically, environmentally, and
economically valuable worldwide. Natural moist-
soil emergent vegetated wetlands, abundant in the
Lower Mississippi Alluvial Valley, are generally flooded
during fall-winter and then drawn down naturally by
evaporation or by managers during spring-summer to
promote growth of annual grasses and sedges. The
life-history strategies of these plants are adapted for
production of abundant seeds or tubers that are used
by a wide diversity of waterfowl and other wetland
wildlife. Within agricultural landscapes, strategic
location of moist-soil wetlands amid farmed lands can
reduce dispersal of sediments and other nutrients into
surrounding watersheds and improve water quality.
Additionally, seasonal decay of native vegetation in
wetlands sustains nutrient cycling and is the foundation
of disintegrated-based food webs in these systems.
Crayfish (Procambarus spp.) and other aquatic
invertebrates inhabiting moist-soil wetlands are bio-
indicators of quality freshwater wetlands. Crayfish
can also provide additional economic gain and food
for landowners. Research in the Institute is seeking
to increase the awareness and use of moist-soil
wetlands while also assessing the economic potential
of sustainable harvest of crayfish for consumption. The
research is generating baseline water quality data for
describing potential watershed improvements provided
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by moist-soil management. Factors which contribute

to the formation of a disintegrated-based food web of
crayfish and other invertebrates within these managed
wetlands is also being modeled. Results will provide

a new tool to promote these natural wetlands which
significantly contribute to water quality.

PRESERVE WATER RESOURCES
As wetlands improve water quality, so also do forests
which act as a filtration system. However, forest
activities, such as logging and planting can have
significant impacts on water quality. Forest management
activities can potentially affect 20 million acres in
Mississippi, much of which is in headwater catchments.
Headwater streams contribute water and nutrients
to downstream fluvial environments, however the
sediment, organic matter, and nutrients (particularly
nitrogen) from these streams most often lead to the
impaired designation for rivers in Mississippi. Many
studies of non-mountainous systems have focused on
the quantity of particulate or dissolved forms of material,
however, few have examined the source of this material.
Scientists in the Institute are conducting research
to address the transport and source/sink behavior of
sediment and both dissolved and particulate forms of
organic matter in the form of nitrogen (N) and organic
carbon, over a range of hydrographic conditions and
scales. Their objective is to quantify the yield, source,

and transport processes of organic carbon and nutrients
within managed, forested watersheds in Mississippi.
The research will allow forest-watershed managers to
have a better understanding of how to preserve water
resources while also managing the forest.

PROTECT THE WATER SUPPLY

As scientists work to improve and preserve water
resources, municipalities must also be proactive to
protect the water supply for future generations. This
includes water and wastewater infrastructure which
are important for promoting economic development,
maintaining public health, and protecting the
environment.

The Tombigbee River Valley Water Management
District recognized the vital role of infrastructure and
water supply issues in the future of Northeast Mississippi.
The district recently created two new multi-county
water and wastewater districts within their twelve
member counties. The Institute assisted the district
in organizing and drafting a water management plan
for Itawamba, Prentiss, and Tishomingo Counties to
better position them for future economic development
opportunities. The water management plan and the
efforts of the district to establish a new multi-county
water and wastewater region move the area a step closer
in planning for future water supply and infrastructure
needs.

Forest and Wildlife Research Center 2010 Annual Report 21



"3 22‘, Forest and Wildlife R,!searéhﬁgnter 12010 Anntfal R
&' g Yy -4

The Natural Resource Enterprises
program provides research on
management of wildlife and habitat.
The program teaches landowners

how to increase income through
enterprises, and demonstrates the
benefits of good land stewardship.

MANAGEMENT OF WILDLIFE AND HABITAT

Hunting leases, primarily for white-tailed deer, are
prevalent on forest industry lands, which occupy
approximately 40 million acres in the southern U.S.
Nationally, hunters spent $4.4 billion during 2006 for
land leasing or land ownership. Such investments in
hunting leases provide for consistent annual revenues to
landowners, improve access control, and create public
relations opportunities with sports persons. Because
hunters have clearly shown a willingness-to-pay higher
lease rates to maintain access to quality hunting land,
there may be opportunities for landowners to charge
higher lease prices by providing higher quality hunting
experiences.

Quality deer management is a program designed to
improve deer herd and buck quality, as well as provide
for quality habitat. Quality deer management has been
proven to increase hunter satisfaction and provide
economic incentives to landowners who implement the
program. However, implementation of the program is
more effective on a land base larger than a typical lease
holding.

Scientists in the Forest and Wildlife Research Center
examined the application of quality deer management
principles on hunting leases. Led by forestry professor
Stephen Grado, the study implemented quality deer
management on a hunting club cooperative which
consisted of six hunting clubs encompassing 11,500
contiguous acres. To understand hunter’s attitudes
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toward the implementation of quality deer management,
scientists surveyed those in the hunting club cooperative
as well as other hunters who leased land not contained in
the cooperative.

In general, there were few differences between
hunting club cooperative members and other
hunting club members on their willingness-to-pay
for establishing the cooperatives and quality deer
management, which would improve both habitat
and game quality, provide larger contiguous areas for
hunting, allow for greater club control on non-club
member access, and establish more opportunities to
hunt species other than deer. Over 50 percent of hunting
club cooperative members and non members indicated
a willingness to pay more per acre for hunting leases
where quality deer management was implemented.

INCREASE INCOME THROUGH ENTERPRISES

Hunting, fishing and wildlife watching provide significant
income for landowners as well as the state. Recent
research by the Forest and Wildlife Research Center has
found that wildlife-associated recreation generated $2.7
billion in total economic impact in Mississippi. This also
resulted in the creation of $1.6 billion in new wealth
(value-added) for the Mississippi economy. In addition,
wildlife-associated recreation generated 66,171 full-
and part-time jobs and over $1.14 billion in wages and
salaries for Mississippians.

Hunting generated the highest impact at $1.14

billion followed by wildlife watching at $829 million
and fishing at $773 million. Clearly, wildlife-associated
recreation contribute to the State’s economy and can
increase income for landowners through natural
resource enterprises. A separate study found that
outdoor recreation increased the value of private lands
used for recreation by 52 percent.

BENEFITS OF GOOD LAND STEWARDSHIP
Landowners who would like to develop natural resource
enterprises on their lands can now see a demonstration
of the concepts in action at the Natural Resource
Research and Education Center in Newton. The area
provides five demonstration areas including a nature
trail and lake, backyard habitat, wildlife management,
agriculture, and forestry. The center provides tangible
examples for landowners on how to manage natural
resource enterprises and demonstrates the benefits of
good land stewardship. Each demonstration area is
equipped with informative educational signage covering
topics from green landscape design to farm pond
management.

The center not only serves as a one-stop
demonstration sight, it also provides a place for learning
through workshops, short courses, and a comprehensive
natural resource educational curriculum for adult, youth
and professionals.
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The James C. Kennedy Endowed
Chair in Waterfowl and Wetlands
Conservation conducts research to
gain ecological knowledge and guide
conservation and management of
waterfowl habitat and populations.

MANAGEMENT OF WATERFOWL HABITAT
Moist-soil wetlands that contain abundant grasses and
sedges are important natural resources for migrating
and wintering waterfowl in the Mississippi Alluvial Valley.
Moist-soil wetlands provide habitat for waterfowl and
abundant foods. To determine the best management
practices for these areas, scientists sampled seeds and
tubers, aquatic invertebrates, and waterfowl use in moist-
soil wetlands in the Mississippi Alluvial Valley during
winters 2006-2009. In autumn of each year, openings
in dense vegetation were created by mowing or disking,
forming “hemi-marsh” conditions—an equal mix of open
water and emergent vegetation desirable to waterfowl—
after the wetlands were shallowly flooded in early winter.
Dabbling ducks used mowed plots most, followed by
disked and non-manipulated areas. Mowed and con-
trol plots had the greatest seed, tuber, and invertebrate
abundance in late fall and least seed decomposition dur-
ing winter. Thus, scientists recommend mowing strips
or irregular openings in tall, dense stands of moist-soil
vegetation in autumn and then flood shallowly (less than
12 inches) to increase waterfowl use and food availability.

CONSERVATION OF BOTTOMLAND HARDWOODS
Acorns and aquatic invertebrates are critical foods
for mallards, wood ducks, and other wildlife and fish
in flooded hardwood bottomlands. Scientists are
estimating red oak acorn and aquatic invertebrate
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production and abundance in bottomland hardwood

forests across the Mississippi Alluvial Valley. Research has
been previously conducted on acorns and invertebrates
on a small scale in the Mississippi Alluvial Valley but not
regionally and over several years.

Preliminary findings suggest that peak acorn
and invertebrate abundances in flooded bottomland
hardwood forests occur during December and January.
Concurrently, food resources for waterfowl in harvested
croplands and moist-soil wetlands are often depleted
by mid-winter. Thus, bottomland hardwood forests can
serve as an important mid- and late-winter food source
for acorns and protein-rich invertebrates for ducks before
spring migration and nesting.

Results from this research will guide planning
and conservation of hardwood bottomlands in
the Mississippi Alluvial Valley for waterfowl and other
wildlife. Additionally, wildlife scientists are collaborating
in research with the U.S. Forest Service scientists to study
acorn survival during winter, germination rates in spring,
and subsequent seedling survival to better understand
the role of acorns in recruitment of new red oak forests.

CONSERVATION AND MANAGEMENT

OF WATERFOWL POPULATIONS

The American black duck has declined in much of its
range in eastern North America since the 1950s. Loss
of wintering habitat may be a factor contributing to

population decreases. Although black ducks wintering
along the Atlantic coast have been studied extensively,
less is known about black ducks wintering in interior
regions of the Mississippi Flyway. Information about this
population is important because of differences between
coastal and interior habitats where the ducks winter.
Tennessee and Cross Creeks National Wildlife Refuges
and surrounding public and private lands in Tennessee
provide wintering habitat for most black ducks in the
Mississippi Flyway.

Scientists in the Forest and Wildlife Research Center,
the University of Tennessee-Knoxville, and the U.S.
Fish and Wildlife Service have initiated a study of black
duck winter ecology. As black ducks arrive at Tennessee
wildlife refuges, scientists will trap, band and attach
radio transmitters to approximately 100 females. The
radio marked ducks will be followed daily by vehicle and
semiweekly by airplane to record movements, habitat
use, and estimate survival of these birds during winter.

This information will be critical for a better
understanding of wintering ecology and will guide
habitat and population management of black ducks on
public and private lands in Tennessee, helping to sustain
this mid-continent population of black ducks.
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The Wood Utilization Research Center
was created to find new ways to
extend the use of wood products, to
ensure competitiveness of the wood
products industries, and to create new
uses for wood in an economical and
environmentally friendly manner.

EXTEND THE USE OF WOOD PRODUCTS

Wood products which are used in outdoor exposures
are usually treated with a preservative to prevent
degradation by decay fungi and/or insects. New wood
preservative systems require many years of testing in
the laboratory and the field. These tests are usually
duplicated in different geographic areas and serve

as a precursor to determine if further long-term and
expensive testing must be done. Short-term testing
in the laboratory and field can also be costly and time
consuming.

Scientists in the Forest and Wildlife Research Center
are working on new field test methods to accelerate the
testing. Led by forest products professors Tor Schultz
and Darrel Nicholas, the scientists are modifying the
test protocol for each preservative system examined.
This includes employing a variable incubation time
and using a different method to inoculate wood with
fungi. The scientists are also using soils with different
properties to speed up the decay process. By making
the soil block test harsher, scientists can compare
systems quicker and the initial results are comparable to
long-term field tests. Scientists have also developed a
proposed accelerated ground-contact field test so that
data can be rapidly compared. Accelerating the testing
from years of exposure to only weeks and months will
not only provide cost savings but also allow for the rapid
commercialization of new wood preservatives.
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ENSURE COMPETITIVENESS OF
FOREST PRODUCTS INDUSTRIES
Relatively high labor and wood costs are important

challenges that must be faced if the U.S. forest products
industry is to increase its competitiveness in global trade.
In particular, the cost share of unskilled labor in the U.S.
wood products sector is significantly greater than its
global competitors, and is a major barrier to increasing
market share in world markets. Technological innovation
is one way to offset high input costs.

Scientists in the Forest and Wildlife Research Center
are researching the impact of reductions in input and
unskilled labor costs through technological innovation
on the global competitiveness of the U.S. forest products
industry. Led by forestry professor lan Munn, the
analysis found that U.S. output of wood products and net
exports increase under a number of scenarios in which
technology improvements reducing the relative cost of
labor and other inputs were modeled. Gains in unskilled
labor efficiency had greater impacts than did increases
in wood utilization efficiency. Relatively minor increases
in efficiency (1-2%) through technological innovations
would substantially increase the competitiveness of
the U.S. forest products industry in global markets. This
study emphasizes the continuing need for research and
development to remain competitive in global markets.

CREATE NEW USES FOR WOOD
Urea-formaldehyde resins are the standard binders
for particleboard, medium density fiberboard, and
hardwood plywood, with an annual usage of 3.3 billion
pounds in North America and 15.8 billion pounds
worldwide. However, these resins produce formaldehyde
emission problems in homes. California has recently
issued a new regulation requiring 50 percent less
formaldehyde emissions from composite products and a
similar reduction will soon be implemented in the U.S.
To address this problem, scientists in the Forest
and Wildlife Research Center have developed a new
resin with a significant lower formaldehyde emission
than the urea-based resin. Forest products professor
Moon Kim has developed the product which will meet
emission levels and bind wood composite materials. The
development of an environmentally-friendly resin will
not only provide benefits to wood products companies
but also improve public health from lower formaldehyde
emissions.

Forest and Wildlife Research Center 2010 Annual Report 27



REVENUES

25,000,000

Financial Highlights, July 1, 2009—June 30, 2010

20,000,000

15,000,000

10,000,000

5,000,000

For every $1in
state funding,
the FWRC
generated
an additional
$2.50in

extramural
grants.
The FWRC
provides a
solid return
on the state’s
investment.

0

FYO5 FYO06 FYO7 FYO8 FY09 FY10

Il State Funding Bl Extramural Grants

B McStennis

B School Forest

27%

2% School Forest L.
State Appropriations

Revenue

4% Mcintire-Stennis
Cooperative Forestry
Research Program

67%
Grants and Contracts
Revenue

28 Forest and Wildlife Research Center 2010 Annual Report



SPONSORS

Affordable Furniture Mfg Co.
Inc.

Ag Wildlife Conservation
Center

Albany Industries

American Fisheries Society

Andersen Corp.

ArborGen LLC

Arch Wood Protection Inc.

Architectural Testing Inc.

Arkansas Forestry Science
Laboratory

Arkansas State University

Association of Fish and
Wildlife Agencies

Au Sable Institute of
Environmental Studies

Barnett Millworks Inc.

BASF Gruppe

Buckman Laboratories Inc.

Cambridge Materials Testing
Laboratory

Coastal Forest Products

Compact Membrane
Systems Inc.

Consortium for Research
on Renewable Industrial
Materials

Darlington Veneer Company

Delta Farm

Delta Wildlife Inc.

Dr. Wolman GmbH

Ducks Unlimited

DuPont Crop Protection

Eastman Chemical Co.

Eclipse Renewables Holdings
LLC

Ecuadorian Railway Co.

Encore Rail Systems Inc.

ENSAFE Inc.

EnviroLabs

Fibrecraft Inc.

Flair Enterprises Inc.

Flexsteel Industries

FMC Pty. Ltd.

FP Innovations, Forintek
Division

Franklin Furniture Corp.

Gulf Coast Cooperative Eco
Systems Unit

HWD Acquisitions Inc.

Industrial Timber Inc.

J. Hutchinson Foundation

James Kennedy Endowment
for Waterfowl and
Wetlands Conservation

Janssen Pharmaceutica Inc.

Kellex Seating

Kentucky Department of Fish
and Wildlife Resources

Kevin Charles Furniture

Kop-Coat Inc.

Koppers Industries

Lane Furniture Industries

Lanxess Corp.

Lonza Life Science
Ingredients

Lonza Inc.

Louisiana Hydroelectric

Louisiana-Pacific Corp.

Lower Delta Partnership

Lybrand Consulting LLC

Max Home LLC

Merichem Co.

Michigan Department of
Natural Resources

Mississippi Board of
Registration for Foresters

Mississippi Department of
Employment Security

Mississippi Department of
Environmental Quality

Mississippi Department of
Marine Resources

Mississippi Department of
Transportation

Mississippi Department of
Wildlife, Fisheries and
Parks

Mississippi Forestry Assn.

Mississippi Forestry
Commission

Mississippi Military
Department

Mississippi Pacific Resins Inc.

Mississippi Tax Commission

Mississippi Wildlife
Federation

Mississippi-Alabama Sea
Grant Consortium

Missouri Department of
Conservation

Morris Animal Foundation

National Academy of Science

National Council for Air and
Stream Improvement Inc.

National Fish and Wildlife
Foundation

National Park Service

National Science Foundation

New South Equipment Mats

NISUS Corp.

Noxubee National Wildlife
Refuge

Oak Ridge National
Laboratory

Osmose Inc.

Pacific Wood Preserving

Penta Task Force

Phibro-Tech Inc.

Poole Company

PPG Architectural Finishes

Prairie Wildlife Preserve LLC

PREMO Inc.

Puerto Rico Department
of Natural and
Environmental Resources

Radiance Technologies Inc.

Railway Tie Assn.

Rohm and Haas Co.

Rutgers Organics GmbH

Safari Club International
Foundation

Silver Research Consortium

South Dakota State
University

Southern Forest Research
Partnership Inc.

State of Mississippi

Structured Fibres Inc.

Styrotech Inc.

Syngenta Crop Protection

Temple-Inland

Texas A&M University

Texas Parks and Wildlife
Department

The Nature Conservancy

The Rock Ranch LLC

TimTek LLC
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Trex Co.

Troy Corp.

Trus Joist

UFP Ventures Il Inc.

Upper Middle MS Valley
Cooperative Ecosystems
Studies Unit

USDA, Agricultural Research
Service

USDA, Animal and Plant
Health Inspection Service

USDA, Farm Service Agency

USDA, Forest Products
Laboratory

USDA, Forest Service

USDA, National Institute of
Food and Agriculture

USDA, Natural Resources
Conservation Service

USDA, Wood Education and
Resource Center

U.S. Department of Defense,
Army Engineer Research
and Development Center

U.S. Department of Energy

U.S. Department of the
Interior, National Park
Service

U.S. Department of the
Interior, U.S. Fish &
Wildlife Service

U.S. Department of the
Interior, U.S. Geological
Survey

U.S. Environmental
Protection Agency

United Technologies, Inc.

University of Florida

University Technology LLC

Viance LLC

Volatile Analysis Corp.

Walton Family Foundation

Weyerhaeuser Co.

Wood Supply Research
Institute



PUBLICATIONS

Book Chapters

Dibble, E.D. 2009. Impact of invasive aquatic plants
on fish. Pages 9-19 in Biology and Control of Aquatic
Plants: A Best Management Practices Handbook.
Aquatic Ecosystem Restoration Foundation.

Godsey, L.D., D.E. Mercer, R.K. Grala, S.C. Grado,
J.R. Alavalapati. 2009. Agroforestry economics and
policy. In H.E.“Gene” Garret, editor, North American
Agroforestry: An Integrated Science and Practice,
Second Edition. American Society of Agronomy.

Grebner, D.L., A.J. Londo, C. Sun, S.C. Grado, D.C.
Sumerall, J.C. Dewey, B.F. Nero, R.P. Maiers. 2010.
Potential carbon sequestration opportunities and
issues for bottomland hardwood afforestation in the
Lower Mississippi Alluvial Valley. Chapter 27in R.A.
Reck, editor, In Climate Change and Sustainable
Growth. Linton Atlantic Books, Ltd.

Grebner, D.L., G. Amacher, J.D. Prevost, S.C. Grado,
J.C. Jones. 2010. Economics of cogongrass control
for non-industrial private landowners in Mississippi.
Chapter 7in J. Gan, 5.C. Grado, and I.A Munn, editors,
Global Change and Forestry: Economic and Policy
Impacts and Responses. Nova Science Publishers Inc.

Guo, Z., D.L. Grebner, C. Sun, S.C. Grado. 2010.
Biofuel production impacts on the management of
southern pine plantations in Mississippi. Chapter 11

in J. Gan, S.C. Grado, and I.A Munn, editors, Global
Change and Forestry: Economic and Policy Impacts and
Responses. Nova Science Publishers Inc.

Hubbard, W., D.A. Gaddis. 2009. Finance, Taxes
and Investment Issues. Chapter 8 in Woodland
Management Course. The Forest Landowner
Foundation.
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Jones, TL., E.B. Schultz, T.G. Matney, D.L. Grebner,
D.L. Evans, CA. Collins, P. Glass. 2010. A forest
product/bioenergy mill location and decision support
system based on county level forest inventory and
geo-spatial information. Chapter 9in J. Gan, S.C.
Grado, and I.A Munn, editors, Global Change and
Forestry: Economic and Policy Impacts and Responses.
Nova Science Publishers Inc.

Kroger, R. 2010. Preface: Agricultural drainage
ditches: mitigation wetlands for the 21st century.
Research Signpost, India.

Krdger, R., M.M. Holland, M.T. Moore, C.M. Cooper.
2009. Short communication A: Seasonal patterns

of nitrogen and phosphorus losses in agricultural
drainage ditches in Northern Mississippi. Pages 279-
289in C.A. Hudspeth, T.E. Reeve, editors, Agricultural
Runoff, Coastal Engineering and Flooding. Nova
Science Publishers Inc.

Mei, B., A. Cascio, C. Sun, M. Clutter. 2009. Mergers
and acquisitions in the U.S. forest products industry.
Pages 143-168 in J.B. Tobin, L.R. Parker, editors, Joint
Ventures, Mergers and Acquisitions, and Capital Flow.
Nova Science Publishers Inc.

Miranda, L.E. 2009. Standardizing electrofishing
power for boat electrofishing. Pages 223-230in S.A.
Bonar, W.A. Hubert, and D.W. Willis, editors, Standard
Methods for Sampling North American Freshwater
Fishes. American Fisheries Society.

Miranda, L.E., J. Boxrucker. 2009. Warmwater fish in
large standing waters. Pages 29-42 in S.A. Bonar, W.A.

Hubert, and D.W. Willis, editors, Standard Methods for

Sampling North American Freshwater Fishes. American
Fisheries Society.

Moore, M.T., R. Kroger. 2010. Agricultural drainage
ditches: Mitigation wetlands of the 21st century.
Research Signpost, India.

FWRC authors in bold

Perez-Verdin, G., D.L. Grebner, I.A. Munn, C. Sun,
S.C. Grado. 2010. Economicimpacts of woody
biomass utilization for bioenergy in Mississippi.
Chapter 10in J. Gan, S.C. Grado, and I.A Munn, editors,
Global Change and Forestry: Economic and Policy
Impacts and Responses. Nova Science Publishers Inc.

Refereed Publications

Aguilar, EX., R.K. Grala, S.M. Bratkovich. 2009. Use of
georeferenced data to study clustering in the primary
wood products industry of the U.S. South. Canadian
Journal of Forest Research 39(12): 2494-2504.

Alford, B., D.C. Jackson. 2009. Associations between
watershed characteristics and angling success for
sport fishes in Mississippi wadeable streams. North
American Journal of Fisheries Management 30:112-
120.

Allen, PJ., C.C. Barth, S.J. Peake, M. Abrahams, W.G.
Anderson. 2009. Cohesive social behavior shortens
the stress response: The effects of conspecifics on the
stress response in lake sturgeon, Acipenser fulvescens
Rafinesque. Journal of Fish Biology 74:90-104.

Allen, P.J., J. Hobbs, J.J. Cech Jr., J. Van Eenennaam,
S. Doroshov. 2009. Using trace elements in pectoral
fin rays to assess life history movements in sturgeon:
Estimating age at initial seawater entry in Klamath
River green sturgeon. Transactions of the American
Fisheries Society 138:240-250.

Allen, PJ., J.J. Cech Jr,, D. Kultz. 2009. Mechanisms
of seawater acclimation in a primitive, anadromous
fish, the green sturgeon. Journal of Comparative
Physiology B: Biochemical, Systemic, and
Environmental Physiology 179(7):903-920.

Allen, PJ., M.A. Webb, E. Cureton, R.M. Bruch, C.C.
Barth, S.J. Peake, W.G. Anderson. 2009. Calcium
regulation in wild populations of a freshwater
cartilaginous fish, the lake sturgeon Acipenser
fulvescens. Comparative Biochemistry and Physiology
A 154:437-450.



Arias, E.F., W. Cooke, Z. Fan, W. Kingery. 2009.
(lassification of soil aptness to establish panicum
virgatum in Mississippi using sensitivity analysis and
GIS. World Academy of Science, Engineering, and
Technology 54:777-783.

Arnold, T.F,, R.C. Parker, D.L. Evans. 2009. Precision
of LiDAR tree measurements on orthogonal flight
lines. Proceedings of the SilviLaser 2009 Conference on
Lidar Remote Sensing for Vegetation Studies.

Badamkhand, S., P.H. Steele, L.L. Ingram Jr., M.G.
Kim. 2009. An exploratory study on the removal of
acetic and formic acids from bio-oil. BioResources
4(4):1319-1329.

Badamkhand, S., P.H. Steele, M.G. Kim. 2009.
Use of lignin separated from bio-oil in oriented
strand board binder phenol-formaldehyde resins.
BioResources 4(2):789-804.

Barnes, H.M., ). Winandy, C. McIntrye, P.D. Jones.
2010. Laboratory and field exposure of FRT plywood:
Part 2-mechanical properties. Wood and Fiber Science
42(1):30-45.

Barth, C.C., S.J. Peake, P.J. Allen, W.G. Anderson.
2009. Habitat utilization of juvenile lake sturgeon,
Acipenser fulvescens, in a large Canadian river. Journal
of Applied Ichthyology 25:18-26.

Belant, J.L. 2009. Effects of antenna orientation and
vegetation on global positioning system telemetry
collar performance. Northeastern Naturalist 16:577-
584.

Belant, J.L., B. Griffith, Y. Zhang, E. Follmann, L.
Adams. 2010. Population-level resource selection by
sympatric brown and American black bears in Alaska.
Polar Biology 33:31-40.
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Extension Service, Publication P2129.

Henderson, J.E., J.D. Kushla. 2009. Timber:
Grenada County’s number one crop. Mississippi State
University Extension Service, Publication P2133.

36 Forest and Wildlife Research Center 2010 Annual Report

Henderson, J.E., J.D. Kushla. 2009. Timber:
[tawamba County’s number one crop. Mississippi State
University Extension Service, Publication P2135.

Henderson, J.E., J.D. Kushla. 2009. Timber: Kemper
County’s number one crop. Mississippi State University
Extension Service, Publication P2084.

Henderson, J.E., J.D. Kushla. 2009. Timber:
Lafayette County’s number one crop. Mississippi State
University Extension Service, Publication P2088.

Henderson, J.E., J.D. Kushla. 2009. Timber:
Lowndes County’s number one crop. Mississippi State
University Extension Service, Publication P2092.

Henderson, J.E., J.D. Kushla. 2009. Timber:
Madison County’s number one crop. Mississippi State
University Extension Service, Publication P2142.

Henderson, J.E., J.D. Kushla. 2009. Timber: Monroe
County’s number one crop. Mississippi State University
Extension Service, Publication P2095.

Henderson, J.E., J.D. Kushla. 2009. Timber:
Montgomery County’s number one crop. Mississippi
State University Extension Service, Publication P2096.

Henderson, J.E., J.D. Kushla. 2009. Timber:
Oktibbeha County’s number one crop. Mississippi State
University Extension Service, Publication P2113.

Henderson, J.E., J.D. Kushla. 2009. Timber: Prentiss
County’s number one crop. Mississippi State University
Extension Service, Publication P2118.

Henderson, J.E., J.D. Kushla. 2009. Timber: Tippah
County’s number one crop. Mississippi State University
Extension Service, Publication P2121.

Henderson, J.E., J.D. Kushla. 2009. Timber:
Tishomingo County’s number one crop. Mississippi
State University Extension Service, Publication P2122.
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Henderson, J.E., J.D. Kushla. 2009. Timber: Union
County’s number one crop. Mississippi State University
Extension Service, Publication P2123.

Henderson, J.E., J.D. Kushla. 2009. Timber:
Webster County’s number one crop. Mississippi State
University Extension Service, Publication P2152.

Henderson, J.E., J.D. Kushla. 2009. Timber:
Yalobusha County’s number one crop. Mississippi State
University Extension Service, Publication P2127.

Hughes, G., R. Vlosky, M.A. Dunn. 2009. Private
landowners’ guide to forest certification in the
South. Mississippi State University Extension Service,
Publication 2447. 20 pp.

Irby, N.E., T.L. Amburgey. 2010. Southern hardwood
logging logistical constraints: How to retain quality
raw materials. Proceedings, American Wood
Protection Association 104:44-47.

Irby, N.E., T.L. Amburgey, S.C. Kitchens. 2010. Anti-
sapstain biocides for fresh Southern hardwood logs
when delays occur between felling and water-spray
storage. Proceedings, American Wood Protection
Association 105:302-305.

Jeffreys, J.P., E.B. Schultz, T.G. Matney, W.C.
Booth, J.M. Morris. 2010. Effects of disking, bedding,
and subsoiling on survival and growth of three oak
species in Central Mississippi. Pages 151-155 in J.A.
Stanturf, editor, Proceedings of the 14th Biennial
Southern Silvicultural Research Conference. Gen. Tech.
Rep. SRS-121.

Jones, P.D., R.D. Seale. 2009. Where's the cake? Tree
Talk Winter 2009:18-19.

Jones, P. D. 2010. Forest products. Mississippi State
University Extension Service, Publication 2607. 2 pp.

Jones, P.D. 2010. Basic guide to identification

of hardwoods and softwoods using anatomical
characteristics. Mississippi State University Extension
Service, Publication 2606. 8 pp.



Jones, P.D. 2009. Marketing your timber: Forest
products. Mississippi State University Extension
Service, Publication 1777. 4 pp.

Kaminski, R.M. 2009. James C. Kennedy Endowed
Chair in Waterfowl and Wetlands Conservation. Delta
Wildlife 17(1):6.

Kaminski, R.M., R. Moring. 2009. Grassy corn for
wintering ducks. Delta Wildlife 17(1):26-27.

Kushla, J.D. 2010. Evaluating subsoiling and
herbaceous weed control on shortleaf pine planted
in retired farm land. Pages 147-149 in J.A. Stanturf,
editor, Proceedings of the 14th Biennial Southern
Silvicultural Research Conference. Gen. Tech. Rep.
SRS-121.

Lee, S., S.Q. Shi, H.M. Barnes. 2009. Multifunctional
nanoparticles at the hydrophilic and hydrophobic
interface. Pages 173-181in C. Hse, Z. Jiang, M.Kuo,
editors, Advanced Biomass Science and Technology for
Bio-Based Products. Chinese Academy of Forestry and
USDA Forest Service, Southern Research Station.

Liang, K., A. Mao, S.Q. Shi. 2009. Incorporation of
nanoparticles into soy-based polyurethane foam.
Proceedings of Nanotech Conference and Expo

2009: An Interdisciplinary Integrative Forum on
Nanotechnology, Biotechnology and Microtechnology
(2):290-293.

Liao, X., C. Sun, W.D. Jones, S. Pokharel. 2009.
Recreational liability and litigation delay raised by
private landowners in the U.S. Pages 263-276in
Proceedings of the 38th Annual Southern Forest
Economics Workshop 2008.

Little, N., A. Borazjani, S.V. Diehl. 2009. Evaluation
of a new bio-based oil absorbent. Paper B-39in G.B.
Wickramanayake and H.V. Rectanus, chairs, In Situ and
On-Site Bioremediation-2009. Tenth International In
Situ and On-Site Bioremediation Symposium. Battelle
Memorial Institute.

Lockhart, B., R.J. Wishard, A.W. Ezell, J.D. Hodges, W.
Davis. 2010. Oak regeneration following complete
and partial harvesting in the Mississippi Bluff Hills:
Preliminary results. Pages 439-445 in J.A. Stanturf,
editor, Proceedings of the 14th Biennial Southern
Silvicultural Research Conference. Gen. Tech. Rep.
SRS-121.

Londo, A.J., J.D. Kushla. 2009. Forest management
alternatives for private landowners. Mississippi State
University Extension Service, Publication 1337.

Londo, A.J., J.J. Riggins, T.E. Nebeker, R. Chapin, J.R.
Meeker. 2009. The emerald ash borer: A potential
threat to Mississippi forests and communities. Tree Talk
Fall 2009:9-10.

Moree, J.L., A.W. Ezell, J.D. Hodges, A.J. Londo, D.
Godwin. 2010. Evaluating the use of enhanced oak
seedlings for increased survival and growth: First-
year survival. Pages 165-169 in J.A. Stanturf, editor,
Proceedings of the 14th Biennial Southern Silvicultural
Research Conference. Gen. Tech. Rep. SRS-121.

Moser, K.W., Z. Fan. 2009. Relationships between
driving factors and invasibility of multiflora rose (Rosa
multiflora Thunb.), a non-native invasive plant in
Missouri. Proceedings, Society of American Foresters
National Convention 2009.

Neal, J. 2009. Winter drawdown: A useful
management tool for Mississippi farm ponds.
Mississippi State University Extension Service,
Information Sheet 1501.

Nepal, P, R.K. Grala, D.L. Grebner. 2009. Financial
feasibility of sequestering carbon for loblolly pine
stands in Interior Flatwoods Region in Mississippi.
Pages 52-61 in Proceedings of the 38th Annual
Southern Forest Economics Workshop 2008.

Non-Refereed Publications

Nero, B.F, R.P. Maiers, J.C. Dewey, A.J. Londo. 2010.
Carbon sequestration resulting from bottomland
hardwood afforestation in the Lower Mississippi
Alluvial Valley. Pages 13-20 in J.A. Stanturf, editor,
Proceedings of the 14th Biennial Southern Silvicultural
Research Conference. Gen. Tech. Rep. SRS-121.

Prevost, J.D., D.L. Grebner, J.C. Jones, S.C. Grado,
K.L. Belli, J. Byrd. 2010. Influencing factors on
vegetative cogongrass spread into pine forests on the
Mississippi Gulf Coast. Pages 107-108 in J.A. Stanturf,
editor, Proceedings of the 14th Biennial Southern
Silvicultural Research Conference. Gen. Tech. Rep.
SRS-121.

Riggins, J.J., A.J. Londo. 2009. Wolves in sheep’s
clothing: Outbreaks of previously obscure native forest
insects. Minnesota Department of Natural Resources
Forest Insect and Disease Newsletter. p. 11-12.

Schultz, T.P., D.D. Nicholas. 2009. Effect of
co-added antioxidants and/or metal complexing
compounds on decay efficacy and biocide leaching of
southern yellow pine (SYP) samples treated with 4,5-
dichloro-2-octyl-4-isothiazolin-3-one (DCOI) or azoles.
Proceedings, American Wood Protection Association
105:56-58.

Schummer, M., R.M. Kaminski, C. Wax, M. Brown.
2009. Predicting duck migration with a weather-
severity index. Delta Wildlife 17(4):34-35.

Self, A.B., A.W. Ezell, A.J. Londo, J.D. Hodges. 2010.
Evaluation of nuttall oak and cherrybark oak survival
by planting stock and site preparation treatment
type in a WRP planting on a retired agricultural site.
Pages 159-163 in J.A. Stanturf, editor, Proceedings

of the 14th Biennial Southern Silvicultural Research
Conference. Gen. Tech. Rep. SRS-121.

Singleton, L.C., K.0. Evans, L.W. Burger Jr. 2010.
(P33 - Habitat Buffers for Upland Birds payoff for birds
and farmers. Wildlife Issues, Fall/Winter 2009-2010:9.
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PUBLICATIONS

Skojac, D.A., J.S. Meadows, A.W. Ezell. 2010. Second-
year growth and bole quality response of residual
poletimber trees following thinning in an even-aged
bottomland hardwood sawtimber stand. Pages 579-
584 in J.A. Stanturf, editor, Proceedings of the 14th
Biennial Southern Silvicultural Research Conference.
Gen. Tech. Rep. SRS-121.

Straub, J., R.M. Kaminski. 2010. Memoirs of a
migration. The Wildlife Professional 4:54-56.

Strickland, B.K. 2009. Snakes alive! How to identify
snakes. Mississippi State University Extension Service,
Information Sheet 641.

Strickland, B.K., R.M. Kaminski, K. Nelms, T.A.
Tullos. 2009. Waterfowl habitat management
handbook for the Lower Mississippi Alluvial Valley.
Mississippi State University Extension Service,
Publication 1864.

Sumerall, D.C., D.L. Grebner, J.C. Jones, S.C. Grado,
R.P. Maiers, K.L. Belli. 2010. Determining the factors
associated with seedling herbivory on afforested
carbon sequestration sites in the Lower Mississippi
Alluvial Valley: Preliminary results. Pages 171-174in
J.A. Stanturf, editor, Proceedings of the 14th Biennial
Southern Silvicultural Research Conference. Gen. Tech.
Rep. SRS-121.

Wan, Y., C. Sun, D.L. Grebner. 2009. Competition
of imported wooden bedroom furniture in the United
States. Pages 94-105 in Proceedings of the 39th
Annual Southern Forest Economics Workshop.

Yeiser, J., A.W. Ezell. 2010. Split-season herbaceous
weed control for full-season seedling performance.
Pages 131-138 in J.A. Stanturf, editor, Proceedings

of the 14th Biennial Southern Silvicultural Research
Conference. Gen. Tech. Rep. SRS-121.

Yeiser, J., A.W. Ezell. 2009. Preparing Oklahoma and
Mississippi loblolly pine sites for planting with Prep It.
Pages 131-134 in Proceedings, 49th National Meeting
of Weed Science Society of America.
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Yuceer, M., C. Hsu, 0. No, L.J. Vandervelde, J.P. Adams.
2009. Reproduction intertwined with control of shoot
growth in poplar trees. 4th International Symposium
on Plant Dormancy.

Yuceer, M., 0. Pechanova, C. Hsu, J.P. Adams, L.J.
Vandervelde, S. Jawdy, A. Raghavendra, A. Adeli,
G. Newcombe, T.J. Tschaplinski, A. Sequin. 2009.
Identification of extracellular protein markers for
stress in poplar. 30th Southern Tree Improvement
Conference.

Yuceer, M., K.D. Klepzig. 2009. Bugs and bacteria:
Meet the southern pine beetle’s newly discovered ally.
Tree Talk(winter 2009):22.

Zabowski, D., J. Hatten, G. Scherer, E. Dolan.

2009. Chapter 4: Soils. Pages 47-55in J. Agee, J.F.
Lehmkuhl, editors, Dry Forests of the Northeastern
(ascades Fire and Fire Surrogate Site, Mission Creek,
Okanogan-Wenatchee.

Theses and Dissertations

Baker, S. 2009. Catch-related attitudes of anglers
and implications for fisheries management. Thesis,
Department of Wildlife, Fisheries, and Aquaculture,
Mississippi State University.

Banzhaf, G.M. 2009. Log grade volume distribution
model for tree species in red oak-sweetgum forests in
southern bottomlands. Thesis, Department of Forestry,
Mississippi State University.

Barabe, R.M. 2009. Flathead catfish stock
characteristics in the Pascagoula River following
Hurricane Katrina. Thesis, Department of Wildlife,
Fisheries, and Aquaculture, Mississippi State University.

Carney, J. 2009. Use of multi-spectral imagery and
LiDar data to quantify compositional and structural
characteristics of vegetation in red-cockaded
woodpecker (Picoides Borealis) habitat in North
(arolina. Thesis, Department of Forestry, Mississippi
State University.
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Edwards, K.E. 2009. Faunal communities of
temporary wetlands of upland and floodplain public
forested lands in North Mississippi. Dissertation,
Department of Wildlife, Fisheries, and Aquaculture,
Mississippi State University.

Fleming, J.P. 2010. Macrophyte re-establishment
and deductive GIS modeling to identify planting
locations for fish habitat enhancement projects.
Thesis, Department of Wildlife, Fisheries, and
Aquaculture, Mississippi State University.

Fleming, K.S. 2010. Effects of management and
hydrology on vegetation, winter waterbird use, and
water quality on Wetlands Reserve Program Lands,
Mississippi. Thesis, Department of Wildlife, Fisheries,
and Aquaculture, Mississippi State University.

Gonzalez, R. 2010. Population estimation and
landscape ecology of the Puerto Rican Nightjar. Thesis,
Department of Wildlife, Fisheries, and Aquaculture,
Mississippi State University.

Green, B.L. 2010. Rapid non-destructive assessment
of wood decay by near infrared spectroscopy. Thesis,
Department of Forest Products, Mississippi State
University.

Gungor, C.A. 2009. Human factors and ergonomics
awareness survey of professional personnel in the
American furniture industry. Thesis, Department of
Forest Products, Mississippi State University.

Harris, T.S. 2009. Mammalian herbivory of
hardwood seedlings on afforestation areas of the
Lower Mississippi Alluvial Valley. Thesis, Department
of Wildlife, Fisheries, and Aquaculture, Mississippi
State University.

Huenemann, T.W. 2010. Influence of turbidity
on fish distribution, diet and foraging success of
largemouth bass. Thesis, Department of Wildlife,
Fisheries, and Aquaculture, Mississippi State University.



Jones, T.L. 2009. A forest product/bioenergy
mill location and decision support system based
on a county-level forest inventory and geo-spatial
information. Thesis, Department of Forestry,
Mississippi State University.

Kang, Y. 2010. Molecular approaches for
characterization of biodegradation genes express
during microbial colonization on decay-resistant
and non-resistant woods in forest soil. Dissertation,
Department of Forest Products, Mississippi State
University.

Kovalenko, K. 2009. Indirect effects of invasive
species: Community effects of invasive aquatic plant
control and direct and indirect effects of non-native
peacock bass. Dissertation, Department of Wildlife,

Fisheries, and Aquaculture, Mississippi State University.

Little, N.S. 2010. Laboratory and field studies on
subterranean termites native to the Eastern United
States. Thesis, Department of Forest Products,
Mississippi State University.

Londo, H.A. 2010. The suitability of LiDar-derived
forest attributes for use in individual-tree distance-
dependent growth-and-yield modeling. Dissertation,
Department of Forestry, Mississippi State University.

Mangum, L.C. 2009. Effects of microbial interactions
on gene expression during the wood decay process.
Thesis, Department of Forest Products, Mississippi
State University.

Manning, D.H. 2009. Multidisciplinary evaluation
of no-till corn grazing systems in Mississippi.
Dissertation, Department of Wildlife, Fisheries, and
Aquaculture, Mississippi State University.

Palumbo, M.D. 2010. Influence of latitudinal and
climatic variation, and field observations, on spring
gobbling phenology of wild turkey in Mississippi.
Thesis, Department of Wildlife, Fisheries, and
Aquaculture, Mississippi State University.

Pollack, A.G. 2009. Effects of river discharge and
marine environmental factors on the brown shrimp
fishery in the northern Gulf of Mexico. Thesis,
Department of Wildlife, Fisheries, and Aquaculture,
Mississippi State University.

Smith, J.J. 2009. An analysis of the harvesting costs
and productivity of logging contractors within the
Eastern United States. Thesis, Department of Forestry,
Mississippi State University.

Wan, Y. 2009. Assessing the import demand of
wooden furniture in the United States and its impact
on the furniture industry. Thesis, Department of
Forestry, Mississippi State University.

Theses and Dissertations

Webb, K.M. 2009. Evaluation of bluegill (Lepomis
Macrochirus) feeding habits after eradication of
Eurasian Watermilfoil (Mydiophyllum Spicatum).
Thesis, Department of Wildlife, Fisheries, and
Aquaculture, Mississippi State University.

Webb, S.L. 2009. Movements, relatedness and
modeled genetic manipulation of white-tailed deer.
Dissertation, Department of Wildlife, Fisheries, and
Aquaculture, Mississippi State University.

Wengert, E.R. 2009. Effects of climate and density
on the survival of white-footed mice (Peromyscus
Leucopus). Thesis, Department of Wildlife, Fisheries,
and Aquaculture, Mississippi State University.

Wilkes, J.A. 2009. Ultra stiff wood composite: A
comparison of strength properties against existing
products in the forest products market. Thesis,
Department of Forest Products, Mississippi State
University.

Wiseman, A.J. 2009. Waterfowl foods and use in
managed grain sorghum and other habitats in the
Mississippi Alluvial Valley. Thesis, Department of
Wildlife, Fisheries, and Aquaculture, Mississippi State
University.

The 2010 Forest and Wildlife Research Center annual report summarizes research activities for the fiscal year July 1, 2009—June 30, 2010. The Forest and Wildlife Research Center

is a unit of the Division of Agriculture, Forestry and Veterinary Medicine.

Visit us on the Web at www.fwrc.msstate.edu.

Contact us at Box 9680, Mississippi State, MS 39762;

phone: 662.325.2953; e-mail: ghopper@cfr.msstate.edu

Discrimination based upon race, color, religion, sex, national origin, age, disability, or veteran’s status is a violation
of federal and state law and MSU policy and will not be tolerated. Discrimination based upon sexual orientation or
group affiliation is a violation of MSU policy and will not be tolerated.
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