
The U.S. Senate relies on Rattan Lal’s 
expertise when it calls on him to testify on 
carbon credits and carbon sequestration. 
His work in managing and protecting 
fragile soils has caught the attention of 
presidents from abroad who visited The 
Ohio State University as a result. Lal has 
received the prestigious Liebig Applied Soil 
Science Award from the World Congress 
of Soil Science and the Norman E. Borlaug 
Award. And he serves as the Director of 
Ohio State’s Carbon Management and 
Sequestration Center.

Linda Saif has been hailed by colleagues 
as “the most outstanding virologist and 
immunologist in the research field that 
deals with gastrointestinal viruses” and is 
working on the development of vaccines 
to prevent rotavirus diarrhea, which kills 
nearly one million children every year. 
Saif ’s expertise in coronavirus proved 
invaluable when SARS fueled fears of a 
global pandemic. In 2005, Saif received an 
Impact Award from AARP The Magazine 
(American Association of Retired People), 
granted to Americans who “improve the 
world we live in.” She is a member of the 
National Academy of Sciences. Wayne 
County Commissioners placed her among 
the top 25 most recognized faces in Wayne 
County’s history.

When Category 4 Hurricane Katrina 
devastated New Orleans, an OARDC 
scientist provided input on how to avoid a 
second occurrence of the killer flooding. 
Bill Mitsch, director of Ohio State’s 
Olentangy River Wetland Research Park 
and a Distinguished Professor of Natural 
Resources, Environmental Science and 
Ecological Engineering knew that the 
elimination of coastal wetlands over 
time contributed to Katrina’s death and 
destruction. Mitsch is serving on the 
Louisiana Coastal Area National Technical 
Review Committee and is working to 
restore the ecology of the Mississippi-
Ohio-Missouri River Basin. He is also an 
expert on hypoxia, or dead zones, in water. 
Mitsch received the prestigious Stockholm 
Water Prize in 2004 and the Lifetime 
Achievement Award from the Society of 
Wetland Scientists in 2007. 

www.oardc.ohio-state.edu 
oardcreport.osu.edu   

OARDC is a premier institution committed to safe, healthy, and affordable 
food and agricultural products; sustainable food and agricultural systems; 
strong rural and urban communities; stewardship of natural resources and 
the environment; keeping Ohio positioned favorably in a global economy.

The Ohio Agricultural Research Development Center (OARDC) embraces human diversity and is committed to ensuring that all research and related educational 
programs are available to clientele on a nondiscriminatory basis without regard to race, color, religion, sex, age, national origin, sexual orientation, gender identity 
or expression, disability, or veteran status. This statement is in accordance with United States Civil Rights Laws and the USDA.

Steve Slack, Ph.D., Associate Vice President for Agricultural Administration and Director, OARDC                        TDD No. 800-589-8292 (Ohio only) or 614-292-1868
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1. Northwest Agricultural Research  
 Station, Wood County

2. North Central Agricultural Research  
 Station, Sandusky County

3. Muck Crops Agricultural Research  
 Station, Huron County

4. Wooster Campus, OARDC,  
 Wayne County

5. Ashtabula Agricultural Research   
 Station, Ashtabula County

6. North Appalachian Experimental  
 Watershed, Coshocton County

OARDC’s Outlying Research Stations are vital to the success of the state’s ongoing agbioscience research. While the laboratory 
is fundamental to any research program, the true test of Ohio’s agricultural research takes place in the field.

The Outlying Agricultural Research Stations provide facilities for scientists to conduct field experiments under the state’s numerous 
climatic conditions. Soil type, terrain characteristics, climate, water supply, marketing opportunities, and human and natural 
resources are integrated to make this site-specific research responsive to the distinct needs of every part of our diverse state.

OARDC LOCATiOns in OhiO

OARDC OffiCes
1680 Madison Avenue • Wooster, Ohio 44691-4096 
Phone: 330-263-3701 • Fax: 330-263-3688

2120 Fyffe Road • Columbus, Ohio 43210-1066 
Phone: 614-292-3897 • Fax: 614-292-3263

E-mail: oardc@osu.edu 
OARDC web site: www.oardc.ohio-state.edu

Steven A. Slack, Associate Vice President for Agricultural Administration, 
The Ohio State University College of Food, Agricultural, and Environmental 
Sciences, and Director, OARDC

David A. Benfield, Associate Director, OARDC

F. William Ravlin, Associate Director, OARDC

Gary W. Mullins, Assistant Director, OARDC

Stephen C. Myers, Assistant Director, OARDC

OARDC ADminisTRATiOn

7. Pomerene Forest Laboratory,   
 Coshocton County

8. Western Agricultural Research   
 Station, Clark County

9. Columbus Campus, OARDC and   
 OSU, Franklin County

10.  Eastern Agricultural Research   
 Station, Noble County

11.  Ohio State University South   
 Centers, Pike County

12. Jackson Agricultural Research   
 Station, Jackson County

OARDC is the intersection for superior, diverse, unbiased research. Housed 
within The Ohio State University, OARDC is the largest university agbioscience 
research center in the nation. 

OARDC researchers are world leaders in their disciplines who make a difference 
in their own communities and around the world.

OARDC’s PReeminenT ReseARCheRs 

BeTTeR PRiORiTies ThROugh gis
With limited resources, park managers at Ohio’s Cuyahoga 
Valley National Park—America’s ninth most visited 
national park—must prioritize improvements. Thanks to 
OARDC, they have a powerful new tool to help them. Using 
a Geographic Information System, or GIS, researchers 

developed a landscape-based, computer-assisted process to identify riparian areas 
and prioritize them for restoration. Rather than using a standard distance from 
shoreline —generally 50 to 100 feet—managers at Cuyahoga can restore areas 
based on natural functions and processes, a science-based way to target restoration 
dollars, resulting in a healthier, better-working ecosystem.

seCResT ARBOReTum: fOR BeAuTy AnD BRAins
Secrest Arboretum on the Wooster campus of OARDC 
combines research and recreation in one walk in the park. 
The successful, recently completed $850,000 “Growing for You, 
Phase 1” development campaign for the arboretum—which 
yielded new people-friendly paths, terraces, and display 
gardens—is inviting children, parents, walkers, bicyclists, and 
birdwatchers to enjoy the learning landscape alongside those 

who conduct long-term research on plants for yards, gardens, and cities. Some 
3,000 types of trees and shrubs grow there. And now more and more people are 
there to enjoy them.

shAPeLy TOmATOes 
ADvAnCe PLAnT BReeDing

Esther van der 
Knaap’s unique 
discovery of a gene 
that controls fruit 
shape in tomatoes 
landed her work on 
the March 14, 2008, 

cover of the prestigious journal Science. 
But even more importantly, the process 
of cloning this gene is contributing 
to important advances in plant 
development studies and vegetable 
breeding programs that impact 
agriculture in Ohio and beyond. The 
gene, dubbed SUN, is expected to help 
unravel the mystery behind the huge 
morphological differences among edible 
fruits and vegetables such as peppers 
and members of the cucumber and 
squash family.

According to a study by Battelle, OARDC is a generator of significant economic impacts for the state 
in the form of: technology commercialization; new and improved crops, breeds, and products for 
Ohio producers; new and improved technologies for Ohio industry; and an enhanced and protected 
environment and quality of life for Ohioans.

On an annual basis OARDC directly generates:

• $156.3 million in total Ohio economic output

• 1,609 jobs in Ohio

• $59.2 million in personal income for Ohio residents

• $5.5 million in annual state tax revenues
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FOOD SECURITy, PRODUCTION, 
AND HUMAN HEALTH

eLeCTRifying mAnuRe 
OARDC researchers have 
found that, harnessed 
properly, microbes in 
manure can generate enough 
electricity to power a lamp 
or Christmas tree lights. The 
low voltage has applications 

in remote areas where electricity is not easily 
accessible, as well as in the medical field. Similar 
to a fuel cell, this technology uses a biological 
catalyst for energy conversion instead of running 
on hydrogen. It has the potential to be a cheaper, 
more environmentally friendly way of serving 
people’s alternative energy needs. Other bioenergy 
projects OARDC researchers are pursuing include 
evaluating the conversion of cellulosic biomass 
from sugarcane into ethanol; evaluating the 
production and economic feasibility of growing 
switchgrass in Ohio as an alternative bioenergy 
crop; evaluating technologies to convert millfeed 
into bioenergy; and exploring technology that 
can convert waste into biogas and then use that 
biogas to generate energy. 

BiOhiO ReseARCh PARK: 
gROwing OhiO’s new eCOnOmy
OARDC’s new BioHio Research Park, located 
on its Wooster campus, will commercialize 
ideas and products from food, agricultural, and 
environmental researchers’ laboratories and 
move them to the marketplace. It will serve as 
a catalyst for local and regional development — 
supporting the creation of an agbiosciences 
industry cluster in northeast Ohio and propelling 
an economic shift for Ohio.

BOOsTing inCOme 
viA niChe mARKeTs

OARDC researchers are 
working with farmers, 
processors, and marketers 
to develop niche markets 
for local, Ohio-grown food. 
Among the efforts is a 
grass-fed beef project that 

also embraces French meat-cutting techniques 
and offers customers leaner meat; $11 million 
Ohio Signature Beef and Ohio Heritage Beef, 
which links small farmers with meat 
processors; freshwater shrimp production 
with the numbers of farms growing from two 
to 25 farms in seven years; Ohio’s $70 million 
wine industry with wineries increasing from 
37 to 80 in 10 years; and polyculture modules 
for intensive fruit and vegetable plantings 
and high tunnels that allow farmers to grow 
produce 11 months of the year; and the 
development of high-quality spelt and hard 
winter wheat for use in artisan breads. 

ADVANCED BIOENERGy 
AND BIOBASED PRODUCTS

ENVIRONMENTAL QUALITy 
AND SUSTAINABILITy

DAnDy RuBBeR TO CReATe new inDusTRies
Natural rubber is key to transportation, defense, and many 
other industries — but the United States has to import 
100 percent of this strategic resource from abroad, with 
inventories becoming alarmingly scarce and costs increasing 
almost seven-fold since 2002. Ethanol can be produced from 
domestic sources such as corn, but there are growing concerns 
about the use of food crops for fuel. OARDC researchers may 

have found a solution to both issues. With help from a $3 million Third Frontier 
Wright Projects Program grant from the state of Ohio, they are developing a 
renewable, domestic source of natural rubber (Russian dandelion) that can be grown 
right here in Ohio and is expected to create new industries and jobs by bringing 
together the state’s agricultural and rubber-products sectors. What’s even better,  
45 percent or more of Russian dandelion dry matter is comprised of inulin, a 
carbohydrate used as a food additive that can also be turned into ethanol.

CReATing new uses fOR BiOBAseD mATeRiALs 
As agriculture has moved beyond creating food to creating 
energy and manufacturing materials, OARDC’s efforts in 
agricultural biosciences research has attracted millions of 
dollars in federal grants and Third Frontier awards, in areas 
the state of Ohio has identified as key to its future success: 
the combination of biomass and fuel cells for clean energy 
generation; the development of biobased specialty chemicals, 

polymers/plastics, and advanced materials; and the creation of domestic, non-food 
sources of natural rubber and ethanol. Growth rates in the renewable energy and 
biobased materials industries are projected to exceed 20 percent per year over 
the next decade and Ohio and OARDC are well positioned to be a leader in this  
area: the Buckeye State is ranked as the best in the Midwest and fourth in the 
country in biotechnology in a 2008 study by Business Facilities magazine and fifth  
in the nation in the agricultural feedstocks and chemicals ranking.

ReseARCh CenTeRs On COmmeRCiAL DeveLOPmenT 
To enhance and accelerate the process of knowledge generation and 
implementation in Ohio, OARDC and its outreach counterpart 
OSU Extension have partnered to create the AgBioscience Centers 
of Innovation — an initiative designed to transform discovery and 
knowledge into innovations that have positive economic, social, 
and environmental impacts, while contributing to local and state 
economies. Interdisciplinary in nature, the AgBioscience Centers of 

Innovation develop and support research teams that commercialize discoveries, create 
start-up companies, expand existing companies, and create public–private partnerships.
Centers developed to date include Center for Diagnostic Assays, Food Safety and 
Agrosecurity, Advanced Functional Food Research and Entrepreneurship, Urban 
Environment and Economic Development, Center for Innovation Based Enterprise, 
and The Ohio BioProducts Innovation Center. 

KeePing heALThy fOOD sAfe
Foodborne illnesses can be costly, with Ohio State University 
research estimating its economic cost in Ohio between $1 billion 
and $7.2 billion each year. A widespread Salmonella outbreak in 
2008 is estimated to have cost American tomato growers more 
than $300 million, even though contamination was eventually 
traced to Mexican-grown peppers. OARDC is tackling this issue by 
studying how foodborne pathogens survive and reproduce in the 

field. One project in particular is looking at how E. coli 0157 survives on the surface 
of vegetables, or worse, inside the plant tissue where it cannot be washed off or killed by 
disinfectants. Researchers found that plant diseases and other damage to living plants 
can contribute to increased E. coli proliferation. Plant diseases break down tissue, 
which releases sugars and compounds that can be used by human pathogens as a food 
source. The injuries also give the pathogens entry into the tissue. With limited research 
about the interaction between human pathogens (such as E. coli) and plants, this study 
is expected to fill critical gaps in understanding how foodborne illnesses work and 
what can be done to prevent outbreaks and save lives in the future.

mAnAging fOResTs wiTh The BOReR
Since the invasive ash tree killer known as the emerald 
ash borer (EAB) was found in the United States in 
2002 — threatening 10 percent of all trees in Ohio and 
destroying the state’s $20-million-a-year production of 
this popular landscape tree — OARDC researchers have 
been on the leading edge of research efforts aimed at 
assessing its environmental impact and trying to save ash 

as a species in North American forests and landscapes. In one effort, researchers 
are working to identify genes in trees that are resistant to EAB so that they 
can be used in breeding future hybrids. OARDC researchers are also studying 
how the loss of ash trees in the canopy may open forests to invasive species so 
that forest management practices can be developed to minimize the ecological 
impacts of EAB.

minimizing CARBOn’s imPACT 
On CLimATe ChAnge

The soil and how we manage it are important players in 
achieving food security, enhancing water quality and 
biodiversity, and mitigating climate change through 
off-setting carbon dioxide emissions. Research has found 
that loss of soil carbon into the atmosphere has an impact 
on global warming, and as temperatures increase, the 
potential for carbon loss becomes even greater. The key to 

offsetting carbon emissions is to sequester, or store, carbon in the soil. Through 
a five-year, $12 million university-wide Targeted Investments in Excellence 
(TIE) effort, OARDC researchers are studying ways to manage carbon in 
terrestrial systems (agricultural, forestry, and pastoral land uses along with 
biofuel plantations and wetlands) as it relates to climate change.

DeveLOPing 
sCienCe-smART sTuDenTs

The state of Ohio has called 
for bold action to bolster the 
teaching of STEM (science, 
technology, engineering, and 
math) disciplines in K–12 
schools — a move seen as 
crucial for Ohio to attract 

and retain 21st-century businesses, as well as to 
create and sustain high-skill, high-wage jobs. 
Thanks to a $2.9 million grant from the National 
Science Foundation’s (NSF) Graduate Teaching 
Fellows in K–12 Education (GK–12) Program, 
OARDC has partnered with public, private, and 
Amish parochial schools in the Sugar Creek 
watershed (northeast Ohio region) to provide 
technical knowledge of watershed ecology, 
help teachers develop and deliver curriculum 
through a hands-on approach, and expose 
students to innovative technology and research 
methods. Besides helping schools improve their 
science curriculum and proficiency, the effort is 
addressing the shortage of science teachers. 

Enhanced food safety has 
the potential to save between 
$260 million and $532 million 
in economic losses to Ohio 
on an annual basis and 
prevent between 132,000 
and 492,000 Ohioans from 
getting food-borne illnesses.On an annual basis soybeans produced through OARDC 

discoveries generate $191 million in Ohio economic output, create 
$67 million in income for Ohioans, and support 4,030 jobs.



FOOD SECURITy, PRODUCTION, 
AND HUMAN HEALTH

eLeCTRifying mAnuRe 
OARDC researchers have 
found that, harnessed 
properly, microbes in 
manure can generate enough 
electricity to power a lamp 
or Christmas tree lights. The 
low voltage has applications 

in remote areas where electricity is not easily 
accessible, as well as in the medical field. Similar 
to a fuel cell, this technology uses a biological 
catalyst for energy conversion instead of running 
on hydrogen. It has the potential to be a cheaper, 
more environmentally friendly way of serving 
people’s alternative energy needs. Other bioenergy 
projects OARDC researchers are pursuing include 
evaluating the conversion of cellulosic biomass 
from sugarcane into ethanol; evaluating the 
production and economic feasibility of growing 
switchgrass in Ohio as an alternative bioenergy 
crop; evaluating technologies to convert millfeed 
into bioenergy; and exploring technology that 
can convert waste into biogas and then use that 
biogas to generate energy. 

BiOhiO ReseARCh PARK: 
gROwing OhiO’s new eCOnOmy
OARDC’s new BioHio Research Park, located 
on its Wooster campus, will commercialize 
ideas and products from food, agricultural, and 
environmental researchers’ laboratories and 
move them to the marketplace. It will serve as 
a catalyst for local and regional development — 
supporting the creation of an agbiosciences 
industry cluster in northeast Ohio and propelling 
an economic shift for Ohio.

BOOsTing inCOme 
viA niChe mARKeTs

OARDC researchers are 
working with farmers, 
processors, and marketers 
to develop niche markets 
for local, Ohio-grown food. 
Among the efforts is a 
grass-fed beef project that 

also embraces French meat-cutting techniques 
and offers customers leaner meat; $11 million 
Ohio Signature Beef and Ohio Heritage Beef, 
which links small farmers with meat 
processors; freshwater shrimp production 
with the numbers of farms growing from two 
to 25 farms in seven years; Ohio’s $70 million 
wine industry with wineries increasing from 
37 to 80 in 10 years; and polyculture modules 
for intensive fruit and vegetable plantings 
and high tunnels that allow farmers to grow 
produce 11 months of the year; and the 
development of high-quality spelt and hard 
winter wheat for use in artisan breads. 

ADVANCED BIOENERGy 
AND BIOBASED PRODUCTS

ENVIRONMENTAL QUALITy 
AND SUSTAINABILITy

DAnDy RuBBeR TO CReATe new inDusTRies
Natural rubber is key to transportation, defense, and many 
other industries — but the United States has to import 
100 percent of this strategic resource from abroad, with 
inventories becoming alarmingly scarce and costs increasing 
almost seven-fold since 2002. Ethanol can be produced from 
domestic sources such as corn, but there are growing concerns 
about the use of food crops for fuel. OARDC researchers may 

have found a solution to both issues. With help from a $3 million Third Frontier 
Wright Projects Program grant from the state of Ohio, they are developing a 
renewable, domestic source of natural rubber (Russian dandelion) that can be grown 
right here in Ohio and is expected to create new industries and jobs by bringing 
together the state’s agricultural and rubber-products sectors. What’s even better,  
45 percent or more of Russian dandelion dry matter is comprised of inulin, a 
carbohydrate used as a food additive that can also be turned into ethanol.

CReATing new uses fOR BiOBAseD mATeRiALs 
As agriculture has moved beyond creating food to creating 
energy and manufacturing materials, OARDC’s efforts in 
agricultural biosciences research has attracted millions of 
dollars in federal grants and Third Frontier awards, in areas 
the state of Ohio has identified as key to its future success: 
the combination of biomass and fuel cells for clean energy 
generation; the development of biobased specialty chemicals, 

polymers/plastics, and advanced materials; and the creation of domestic, non-food 
sources of natural rubber and ethanol. Growth rates in the renewable energy and 
biobased materials industries are projected to exceed 20 percent per year over 
the next decade and Ohio and OARDC are well positioned to be a leader in this  
area: the Buckeye State is ranked as the best in the Midwest and fourth in the 
country in biotechnology in a 2008 study by Business Facilities magazine and fifth  
in the nation in the agricultural feedstocks and chemicals ranking.

ReseARCh CenTeRs On COmmeRCiAL DeveLOPmenT 
To enhance and accelerate the process of knowledge generation and 
implementation in Ohio, OARDC and its outreach counterpart 
OSU Extension have partnered to create the AgBioscience Centers 
of Innovation — an initiative designed to transform discovery and 
knowledge into innovations that have positive economic, social, 
and environmental impacts, while contributing to local and state 
economies. Interdisciplinary in nature, the AgBioscience Centers of 

Innovation develop and support research teams that commercialize discoveries, create 
start-up companies, expand existing companies, and create public–private partnerships.
Centers developed to date include Center for Diagnostic Assays, Food Safety and 
Agrosecurity, Advanced Functional Food Research and Entrepreneurship, Urban 
Environment and Economic Development, Center for Innovation Based Enterprise, 
and The Ohio BioProducts Innovation Center. 

KeePing heALThy fOOD sAfe
Foodborne illnesses can be costly, with Ohio State University 
research estimating its economic cost in Ohio between $1 billion 
and $7.2 billion each year. A widespread Salmonella outbreak in 
2008 is estimated to have cost American tomato growers more 
than $300 million, even though contamination was eventually 
traced to Mexican-grown peppers. OARDC is tackling this issue by 
studying how foodborne pathogens survive and reproduce in the 

field. One project in particular is looking at how E. coli 0157 survives on the surface 
of vegetables, or worse, inside the plant tissue where it cannot be washed off or killed by 
disinfectants. Researchers found that plant diseases and other damage to living plants 
can contribute to increased E. coli proliferation. Plant diseases break down tissue, 
which releases sugars and compounds that can be used by human pathogens as a food 
source. The injuries also give the pathogens entry into the tissue. With limited research 
about the interaction between human pathogens (such as E. coli) and plants, this study 
is expected to fill critical gaps in understanding how foodborne illnesses work and 
what can be done to prevent outbreaks and save lives in the future.

mAnAging fOResTs wiTh The BOReR
Since the invasive ash tree killer known as the emerald 
ash borer (EAB) was found in the United States in 
2002 — threatening 10 percent of all trees in Ohio and 
destroying the state’s $20-million-a-year production of 
this popular landscape tree — OARDC researchers have 
been on the leading edge of research efforts aimed at 
assessing its environmental impact and trying to save ash 

as a species in North American forests and landscapes. In one effort, researchers 
are working to identify genes in trees that are resistant to EAB so that they 
can be used in breeding future hybrids. OARDC researchers are also studying 
how the loss of ash trees in the canopy may open forests to invasive species so 
that forest management practices can be developed to minimize the ecological 
impacts of EAB.

minimizing CARBOn’s imPACT 
On CLimATe ChAnge

The soil and how we manage it are important players in 
achieving food security, enhancing water quality and 
biodiversity, and mitigating climate change through 
off-setting carbon dioxide emissions. Research has found 
that loss of soil carbon into the atmosphere has an impact 
on global warming, and as temperatures increase, the 
potential for carbon loss becomes even greater. The key to 

offsetting carbon emissions is to sequester, or store, carbon in the soil. Through 
a five-year, $12 million university-wide Targeted Investments in Excellence 
(TIE) effort, OARDC researchers are studying ways to manage carbon in 
terrestrial systems (agricultural, forestry, and pastoral land uses along with 
biofuel plantations and wetlands) as it relates to climate change.

DeveLOPing 
sCienCe-smART sTuDenTs

The state of Ohio has called 
for bold action to bolster the 
teaching of STEM (science, 
technology, engineering, and 
math) disciplines in K–12 
schools — a move seen as 
crucial for Ohio to attract 

and retain 21st-century businesses, as well as to 
create and sustain high-skill, high-wage jobs. 
Thanks to a $2.9 million grant from the National 
Science Foundation’s (NSF) Graduate Teaching 
Fellows in K–12 Education (GK–12) Program, 
OARDC has partnered with public, private, and 
Amish parochial schools in the Sugar Creek 
watershed (northeast Ohio region) to provide 
technical knowledge of watershed ecology, 
help teachers develop and deliver curriculum 
through a hands-on approach, and expose 
students to innovative technology and research 
methods. Besides helping schools improve their 
science curriculum and proficiency, the effort is 
addressing the shortage of science teachers. 

Enhanced food safety has 
the potential to save between 
$260 million and $532 million 
in economic losses to Ohio 
on an annual basis and 
prevent between 132,000 
and 492,000 Ohioans from 
getting food-borne illnesses.On an annual basis soybeans produced through OARDC 

discoveries generate $191 million in Ohio economic output, create 
$67 million in income for Ohioans, and support 4,030 jobs.



The U.S. Senate relies on Rattan Lal’s 
expertise when it calls on him to testify on 
carbon credits and carbon sequestration. 
His work in managing and protecting 
fragile soils has caught the attention of 
presidents from abroad who visited The 
Ohio State University as a result. Lal has 
received the prestigious Liebig Applied Soil 
Science Award from the World Congress 
of Soil Science and the Norman E. Borlaug 
Award. And he serves as the Director of 
Ohio State’s Carbon Management and 
Sequestration Center.

Linda Saif has been hailed by colleagues 
as “the most outstanding virologist and 
immunologist in the research field that 
deals with gastrointestinal viruses” and is 
working on the development of vaccines 
to prevent rotavirus diarrhea, which kills 
nearly one million children every year. 
Saif’s expertise in coronavirus proved 
invaluable when SARS fueled fears of a 
global pandemic. In 2005, Saif received an 
Impact Award from AARP The Magazine 
(American Association of Retired People), 
granted to Americans who “improve the 
world we live in.” She is a member of the 
National Academy of Sciences. Wayne 
County Commissioners placed her among 
the top 25 most recognized faces in Wayne 
County’s history.

When Category 4 Hurricane Katrina 
devastated New Orleans, an OARDC 
scientist provided input on how to avoid a 
second occurrence of the killer flooding. 
Bill Mitsch, director of Ohio State’s 
Olentangy River Wetland Research Park 
and a Distinguished Professor of Natural 
Resources, Environmental Science and 
Ecological Engineering knew that the 
elimination of coastal wetlands over 
time contributed to Katrina’s death and 
destruction. Mitsch is serving on the 
Louisiana Coastal Area National Technical 
Review Committee and is working to 
restore the ecology of the Mississippi-
Ohio-Missouri River Basin. He is also an 
expert on hypoxia, or dead zones, in water. 
Mitsch received the prestigious Stockholm 
Water Prize in 2004 and the Lifetime 
Achievement Award from the Society of 
Wetland Scientists in 2007. 

www.oardc.ohio-state.edu 
oardcreport.osu.edu   

OARDC is a premier institution committed to safe, healthy, and affordable 
food and agricultural products; sustainable food and agricultural systems; 
strong rural and urban communities; stewardship of natural resources and 
the environment; keeping Ohio positioned favorably in a global economy.

The Ohio Agricultural Research Development Center (OARDC) embraces human diversity and is committed to ensuring that all research and related educational 
programs are available to clientele on a nondiscriminatory basis without regard to race, color, religion, sex, age, national origin, sexual orientation, gender identity 
or expression, disability, or veteran status. This statement is in accordance with United States Civil Rights Laws and the USDA.

Steve Slack, Ph.D., Associate Vice President for Agricultural Administration and Director, OARDC                        TDD No. 800-589-8292 (Ohio only) or 614-292-1868
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1. Northwest Agricultural Research  
 Station, Wood County

2. North Central Agricultural Research  
 Station, Sandusky County

3. Muck Crops Agricultural Research  
 Station, Huron County

4. Wooster Campus, OARDC,  
 Wayne County

5. Ashtabula Agricultural Research   
 Station, Ashtabula County

6. North Appalachian Experimental  
 Watershed, Coshocton County

OARDC’s Outlying Research Stations are vital to the success of the state’s ongoing agbioscience research. While the laboratory 
is fundamental to any research program, the true test of Ohio’s agricultural research takes place in the field.

The Outlying Agricultural Research Stations provide facilities for scientists to conduct field experiments under the state’s numerous 
climatic conditions. Soil type, terrain characteristics, climate, water supply, marketing opportunities, and human and natural 
resources are integrated to make this site-specific research responsive to the distinct needs of every part of our diverse state.

OARDC LOCATiOns in OhiO

OARDC OffiCes
1680 Madison Avenue • Wooster, Ohio 44691-4096 
Phone: 330-263-3701 • Fax: 330-263-3688

2120 Fyffe Road • Columbus, Ohio 43210-1066 
Phone: 614-292-3897 • Fax: 614-292-3263

E-mail: oardc@osu.edu 
OARDC web site: www.oardc.ohio-state.edu

Steven A. Slack, Associate Vice President for Agricultural Administration, 
The Ohio State University College of Food, Agricultural, and Environmental 
Sciences, and Director, OARDC

David A. Benfield, Associate Director, OARDC

F. William Ravlin, Associate Director, OARDC

Gary W. Mullins, Assistant Director, OARDC

Stephen C. Myers, Assistant Director, OARDC

OARDC ADminisTRATiOn

7. Pomerene Forest Laboratory,   
 Coshocton County

8. Western Agricultural Research   
 Station, Clark County

9. Columbus Campus, OARDC and   
 OSU, Franklin County

10.  Eastern Agricultural Research   
 Station, Noble County

11.  Ohio State University South   
 Centers, Pike County

12. Jackson Agricultural Research   
 Station, Jackson County

OARDC is the intersection for superior, diverse, unbiased research. Housed 
within The Ohio State University, OARDC is the largest university agbioscience 
research center in the nation. 

OARDC researchers are world leaders in their disciplines who make a difference 
in their own communities and around the world.

OARDC’s PReeminenT ReseARCheRs 

BeTTeR PRiORiTies ThROugh gis
With limited resources, park managers at Ohio’s Cuyahoga 
Valley National Park — America’s ninth most visited 
national park — must prioritize improvements. Thanks to 
OARDC, they have a powerful new tool to help them. Using 
a Geographic Information System, or GIS, researchers 

developed a landscape-based, computer-assisted process to identify riparian areas 
and prioritize them for restoration. Rather than using a standard distance from 
shoreline — generally 50 to 100 feet — managers at Cuyahoga can restore areas 
based on natural functions and processes, a science-based way to target restoration 
dollars, resulting in a healthier, better-working ecosystem.

seCResT ARBOReTum: fOR BeAuTy AnD BRAins
Secrest Arboretum on the Wooster campus of OARDC 
combines research and recreation in one walk in the park. 
The successful, recently completed $850,000 “Growing for You, 
Phase 1” development campaign for the arboretum — which 
yielded new people-friendly paths, terraces, and display 
gardens — is inviting children, parents, walkers, bicyclists, and 
birdwatchers to enjoy the learning landscape alongside those 

who conduct long-term research on plants for yards, gardens, and cities. Some 
3,000 types of trees and shrubs grow there. And now more and more people are 
there to enjoy them.

shAPeLy TOmATOes 
ADvAnCe PLAnT BReeDing

Esther van der 
Knaap’s unique 
discovery of a gene 
that controls fruit 
shape in tomatoes 
landed her work on 
the March 14, 2008, 

cover of the prestigious journal Science. 
But even more importantly, the process 
of cloning this gene is contributing 
to important advances in plant 
development studies and vegetable 
breeding programs that impact 
agriculture in Ohio and beyond. The 
gene, dubbed SUN, is expected to help 
unravel the mystery behind the huge 
morphological differences among edible 
fruits and vegetables such as peppers 
and members of the cucumber and 
squash family.

According to a study by Battelle, OARDC is a generator of significant economic impacts for the state 
in the form of: technology commercialization; new and improved crops, breeds, and products for 
Ohio producers; new and improved technologies for Ohio industry; and an enhanced and protected 
environment and quality of life for Ohioans.

On an annual basis OARDC directly generates:

• $156.3 million in total Ohio economic output

• 1,609 jobs in Ohio

• $59.2 million in personal income for Ohio residents

• $5.5 million in annual state tax revenues



FOOD SECURITy, PRODUCTION, 
AND HUMAN HEALTH

eLeCTRifying mAnuRe 
OARDC researchers have 
found that, harnessed 
properly, microbes in 
manure can generate enough 
electricity to power a lamp 
or Christmas tree lights. The 
low voltage has applications 

in remote areas where electricity is not easily 
accessible, as well as in the medical field. Similar 
to a fuel cell, this technology uses a biological 
catalyst for energy conversion instead of running 
on hydrogen. It has the potential to be a cheaper, 
more environmentally friendly way of serving 
people’s alternative energy needs. Other bioenergy 
projects OARDC researchers are pursuing include 
evaluating the conversion of cellulosic biomass 
from sugarcane into ethanol; evaluating the 
production and economic feasibility of growing 
switchgrass in Ohio as an alternative bioenergy 
crop; evaluating technologies to convert millfeed 
into bioenergy; and exploring technology that 
can convert waste into biogas and then use that 
biogas to generate energy. 

BiOhiO ReseARCh PARK: 
gROwing OhiO’s new eCOnOmy
OARDC’s new BioHio Research Park, located 
on its Wooster campus, will commercialize 
ideas and products from food, agricultural, and 
environmental researchers’ laboratories and 
move them to the marketplace. It will serve as 
a catalyst for local and regional development — 
supporting the creation of an agbiosciences 
industry cluster in northeast Ohio and propelling 
an economic shift for Ohio.

BOOsTing inCOme 
viA niChe mARKeTs

OARDC researchers are 
working with farmers, 
processors, and marketers 
to develop niche markets 
for local, Ohio-grown food. 
Among the efforts is a 
grass-fed beef project that 

also embraces French meat-cutting techniques 
and offers customers leaner meat; $11 million 
Ohio Signature Beef and Ohio Heritage Beef, 
which links small farmers with meat 
processors; freshwater shrimp production 
with the numbers of farms growing from two 
to 25 farms in seven years; Ohio’s $70 million 
wine industry with wineries increasing from 
37 to 80 in 10 years; and polyculture modules 
for intensive fruit and vegetable plantings 
and high tunnels that allow farmers to grow 
produce 11 months of the year; and the 
development of high-quality spelt and hard 
winter wheat for use in artisan breads. 

ADVANCED BIOENERGy 
AND BIOBASED PRODUCTS

ENVIRONMENTAL QUALITy 
AND SUSTAINABILITy

DAnDy RuBBeR TO CReATe new inDusTRies
Natural rubber is key to transportation, defense, and many 
other industries — but the United States has to import 
100 percent of this strategic resource from abroad, with 
inventories becoming alarmingly scarce and costs increasing 
almost seven-fold since 2002. Ethanol can be produced from 
domestic sources such as corn, but there are growing concerns 
about the use of food crops for fuel. OARDC researchers may 

have found a solution to both issues. With help from a $3 million Third Frontier 
Wright Projects Program grant from the state of Ohio, they are developing a 
renewable, domestic source of natural rubber (Russian dandelion) that can be grown 
right here in Ohio and is expected to create new industries and jobs by bringing 
together the state’s agricultural and rubber-products sectors. What’s even better,  
45 percent or more of Russian dandelion dry matter is comprised of inulin, a 
carbohydrate used as a food additive that can also be turned into ethanol.

CReATing new uses fOR BiOBAseD mATeRiALs 
As agriculture has moved beyond creating food to creating 
energy and manufacturing materials, OARDC’s efforts in 
agricultural biosciences research has attracted millions of 
dollars in federal grants and Third Frontier awards, in areas 
the state of Ohio has identified as key to its future success: 
the combination of biomass and fuel cells for clean energy 
generation; the development of biobased specialty chemicals, 

polymers/plastics, and advanced materials; and the creation of domestic, non-food 
sources of natural rubber and ethanol. Growth rates in the renewable energy and 
biobased materials industries are projected to exceed 20 percent per year over 
the next decade and Ohio and OARDC are well positioned to be a leader in this  
area: the Buckeye State is ranked as the best in the Midwest and fourth in the 
country in biotechnology in a 2008 study by Business Facilities magazine and fifth  
in the nation in the agricultural feedstocks and chemicals ranking.

ReseARCh CenTeRs On COmmeRCiAL DeveLOPmenT 
To enhance and accelerate the process of knowledge generation and 
implementation in Ohio, OARDC and its outreach counterpart 
OSU Extension have partnered to create the AgBioscience Centers 
of Innovation — an initiative designed to transform discovery and 
knowledge into innovations that have positive economic, social, 
and environmental impacts, while contributing to local and state 
economies. Interdisciplinary in nature, the AgBioscience Centers of 

Innovation develop and support research teams that commercialize discoveries, create 
start-up companies, expand existing companies, and create public–private partnerships.
Centers developed to date include Center for Diagnostic Assays, Food Safety and 
Agrosecurity, Advanced Functional Food Research and Entrepreneurship, Urban 
Environment and Economic Development, Center for Innovation Based Enterprise, 
and The Ohio BioProducts Innovation Center. 

KeePing heALThy fOOD sAfe
Foodborne illnesses can be costly, with Ohio State University 
research estimating its economic cost in Ohio between $1 billion 
and $7.2 billion each year. A widespread Salmonella outbreak in 
2008 is estimated to have cost American tomato growers more 
than $300 million, even though contamination was eventually 
traced to Mexican-grown peppers. OARDC is tackling this issue by 
studying how foodborne pathogens survive and reproduce in the 

field. One project in particular is looking at how E. coli 0157 survives on the surface 
of vegetables, or worse, inside the plant tissue where it cannot be washed off or killed by 
disinfectants. Researchers found that plant diseases and other damage to living plants 
can contribute to increased E. coli proliferation. Plant diseases break down tissue, 
which releases sugars and compounds that can be used by human pathogens as a food 
source. The injuries also give the pathogens entry into the tissue. With limited research 
about the interaction between human pathogens (such as E. coli) and plants, this study 
is expected to fill critical gaps in understanding how foodborne illnesses work and 
what can be done to prevent outbreaks and save lives in the future.

mAnAging fOResTs wiTh The BOReR
Since the invasive ash tree killer known as the emerald 
ash borer (EAB) was found in the United States in 
2002 — threatening 10 percent of all trees in Ohio and 
destroying the state’s $20-million-a-year production of 
this popular landscape tree — OARDC researchers have 
been on the leading edge of research efforts aimed at 
assessing its environmental impact and trying to save ash 

as a species in North American forests and landscapes. In one effort, researchers 
are working to identify genes in trees that are resistant to EAB so that they 
can be used in breeding future hybrids. OARDC researchers are also studying 
how the loss of ash trees in the canopy may open forests to invasive species so 
that forest management practices can be developed to minimize the ecological 
impacts of EAB.

minimizing CARBOn’s imPACT 
On CLimATe ChAnge

The soil and how we manage it are important players in 
achieving food security, enhancing water quality and 
biodiversity, and mitigating climate change through 
off-setting carbon dioxide emissions. Research has found 
that loss of soil carbon into the atmosphere has an impact 
on global warming, and as temperatures increase, the 
potential for carbon loss becomes even greater. The key to 

offsetting carbon emissions is to sequester, or store, carbon in the soil. Through 
a five-year, $12 million university-wide Targeted Investments in Excellence 
(TIE) effort, OARDC researchers are studying ways to manage carbon in 
terrestrial systems (agricultural, forestry, and pastoral land uses along with 
biofuel plantations and wetlands) as it relates to climate change.

DeveLOPing 
sCienCe-smART sTuDenTs

The state of Ohio has called 
for bold action to bolster the 
teaching of STEM (science, 
technology, engineering, and 
math) disciplines in K–12 
schools — a move seen as 
crucial for Ohio to attract 

and retain 21st-century businesses, as well as to 
create and sustain high-skill, high-wage jobs. 
Thanks to a $2.9 million grant from the National 
Science Foundation’s (NSF) Graduate Teaching 
Fellows in K–12 Education (GK–12) Program, 
OARDC has partnered with public, private, and 
Amish parochial schools in the Sugar Creek 
watershed (northeast Ohio region) to provide 
technical knowledge of watershed ecology, 
help teachers develop and deliver curriculum 
through a hands-on approach, and expose 
students to innovative technology and research 
methods. Besides helping schools improve their 
science curriculum and proficiency, the effort is 
addressing the shortage of science teachers. 

Enhanced food safety has 
the potential to save between 
$260 million and $532 million 
in economic losses to Ohio 
on an annual basis and 
prevent between 132,000 
and 492,000 Ohioans from 
getting food-borne illnesses.On an annual basis soybeans produced through OARDC 

discoveries generate $191 million in Ohio economic output, create 
$67 million in income for Ohioans, and support 4,030 jobs.



The U.S. Senate relies on Rattan Lal’s 
expertise when it calls on him to testify on 
carbon credits and carbon sequestration. 
His work in managing and protecting 
fragile soils has caught the attention of 
presidents from abroad who visited The 
Ohio State University as a result. Lal has 
received the prestigious Liebig Applied Soil 
Science Award from the World Congress 
of Soil Science and the Norman E. Borlaug 
Award. And he serves as the Director of 
Ohio State’s Carbon Management and 
Sequestration Center.

Linda Saif has been hailed by colleagues 
as “the most outstanding virologist and 
immunologist in the research field that 
deals with gastrointestinal viruses” and is 
working on the development of vaccines 
to prevent rotavirus diarrhea, which kills 
nearly one million children every year. 
Saif ’s expertise in coronavirus proved 
invaluable when SARS fueled fears of a 
global pandemic. In 2005, Saif received an 
Impact Award from AARP The Magazine 
(American Association of Retired People), 
granted to Americans who “improve the 
world we live in.” She is a member of the 
National Academy of Sciences. Wayne 
County Commissioners placed her among 
the top 25 most recognized faces in Wayne 
County’s history.

When Category 4 Hurricane Katrina 
devastated New Orleans, an OARDC 
scientist provided input on how to avoid a 
second occurrence of the killer flooding. 
Bill Mitsch, director of Ohio State’s 
Olentangy River Wetland Research Park 
and a Distinguished Professor of Natural 
Resources, Environmental Science and 
Ecological Engineering knew that the 
elimination of coastal wetlands over 
time contributed to Katrina’s death and 
destruction. Mitsch is serving on the 
Louisiana Coastal Area National Technical 
Review Committee and is working to 
restore the ecology of the Mississippi-
Ohio-Missouri River Basin. He is also an 
expert on hypoxia, or dead zones, in water. 
Mitsch received the prestigious Stockholm 
Water Prize in 2004 and the Lifetime 
Achievement Award from the Society of 
Wetland Scientists in 2007. 

www.oardc.ohio-state.edu 
oardcreport.osu.edu   

OARDC is a premier institution committed to safe, healthy, and affordable 
food and agricultural products; sustainable food and agricultural systems; 
strong rural and urban communities; stewardship of natural resources and 
the environment; keeping Ohio positioned favorably in a global economy.

The Ohio Agricultural Research Development Center (OARDC) embraces human diversity and is committed to ensuring that all research and related educational 
programs are available to clientele on a nondiscriminatory basis without regard to race, color, religion, sex, age, national origin, sexual orientation, gender identity 
or expression, disability, or veteran status. This statement is in accordance with United States Civil Rights Laws and the USDA.

Steve Slack, Ph.D., Associate Vice President for Agricultural Administration and Director, OARDC                        TDD No. 800-589-8292 (Ohio only) or 614-292-1868
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1. Northwest Agricultural Research  
 Station, Wood County

2. North Central Agricultural Research  
 Station, Sandusky County

3. Muck Crops Agricultural Research  
 Station, Huron County

4. Wooster Campus, OARDC,  
 Wayne County

5. Ashtabula Agricultural Research   
 Station, Ashtabula County

6. North Appalachian Experimental  
 Watershed, Coshocton County

OARDC’s Outlying Research Stations are vital to the success of the state’s ongoing agbioscience research. While the laboratory 
is fundamental to any research program, the true test of Ohio’s agricultural research takes place in the field.

The Outlying Agricultural Research Stations provide facilities for scientists to conduct field experiments under the state’s numerous 
climatic conditions. Soil type, terrain characteristics, climate, water supply, marketing opportunities, and human and natural 
resources are integrated to make this site-specific research responsive to the distinct needs of every part of our diverse state.

OARDC LOCATiOns in OhiO

OARDC OffiCes
1680 Madison Avenue • Wooster, Ohio 44691-4096 
Phone: 330-263-3701 • Fax: 330-263-3688

2120 Fyffe Road • Columbus, Ohio 43210-1066 
Phone: 614-292-3897 • Fax: 614-292-3263

E-mail: oardc@osu.edu 
OARDC web site: www.oardc.ohio-state.edu

Steven A. Slack, Associate Vice President for Agricultural Administration, 
The Ohio State University College of Food, Agricultural, and Environmental 
Sciences, and Director, OARDC

David A. Benfield, Associate Director, OARDC

F. William Ravlin, Associate Director, OARDC

Gary W. Mullins, Assistant Director, OARDC

Stephen C. Myers, Assistant Director, OARDC

OARDC ADminisTRATiOn

7. Pomerene Forest Laboratory,   
 Coshocton County

8. Western Agricultural Research   
 Station, Clark County

9. Columbus Campus, OARDC and   
 OSU, Franklin County

10.  Eastern Agricultural Research   
 Station, Noble County

11.  Ohio State University South   
 Centers, Pike County

12. Jackson Agricultural Research   
 Station, Jackson County

OARDC is the intersection for superior, diverse, unbiased research. Housed 
within The Ohio State University, OARDC is the largest university agbioscience 
research center in the nation. 

OARDC researchers are world leaders in their disciplines who make a difference 
in their own communities and around the world.

OARDC’s PReeminenT ReseARCheRs 

BeTTeR PRiORiTies ThROugh gis
With limited resources, park managers at Ohio’s Cuyahoga 
Valley National Park—America’s ninth most visited 
national park—must prioritize improvements. Thanks to 
OARDC, they have a powerful new tool to help them. Using 
a Geographic Information System, or GIS, researchers 

developed a landscape-based, computer-assisted process to identify riparian areas 
and prioritize them for restoration. Rather than using a standard distance from 
shoreline —generally 50 to 100 feet—managers at Cuyahoga can restore areas 
based on natural functions and processes, a science-based way to target restoration 
dollars, resulting in a healthier, better-working ecosystem.

seCResT ARBOReTum: fOR BeAuTy AnD BRAins
Secrest Arboretum on the Wooster campus of OARDC 
combines research and recreation in one walk in the park. 
The successful, recently completed $850,000 “Growing for You, 
Phase 1” development campaign for the arboretum—which 
yielded new people-friendly paths, terraces, and display 
gardens—is inviting children, parents, walkers, bicyclists, and 
birdwatchers to enjoy the learning landscape alongside those 

who conduct long-term research on plants for yards, gardens, and cities. Some 
3,000 types of trees and shrubs grow there. And now more and more people are 
there to enjoy them.

shAPeLy TOmATOes 
ADvAnCe PLAnT BReeDing

Esther van der 
Knaap’s unique 
discovery of a gene 
that controls fruit 
shape in tomatoes 
landed her work on 
the March 14, 2008, 

cover of the prestigious journal Science. 
But even more importantly, the process 
of cloning this gene is contributing 
to important advances in plant 
development studies and vegetable 
breeding programs that impact 
agriculture in Ohio and beyond. The 
gene, dubbed SUN, is expected to help 
unravel the mystery behind the huge 
morphological differences among edible 
fruits and vegetables such as peppers 
and members of the cucumber and 
squash family.

According to a study by Battelle, OARDC is a generator of significant economic impacts for the state 
in the form of: technology commercialization; new and improved crops, breeds, and products for 
Ohio producers; new and improved technologies for Ohio industry; and an enhanced and protected 
environment and quality of life for Ohioans.

On an annual basis OARDC directly generates:

• $156.3 million in total Ohio economic output

• 1,609 jobs in Ohio

• $59.2 million in personal income for Ohio residents

• $5.5 million in annual state tax revenues




