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This past year we celebrated the 150th 
anniversary of the Morrill Act, which estab-
lished the land-grant university system in 
the United States. The Morrill Act provided 
access to higher education for the sons 
and daughters of the working class. It also 
provided the basis for the Hatch Act that 

MESSAGE FROM THE DEAN of the College of Agriculture and Natural Resources
followed 25 years later. The Hatch Act re-
sulted in the subsequent establishment of 
agricultural experiment stations at land-grant 
universities nationally. It is a pleasure to 
again present highlights of our research 
conducted through the Storrs Agricultural 
Experiment Station for the Governor’s Office 
and the Connecticut General Assembly (per 
State Statue Ch. 426, Sec. 22-102). As Con-
necticut’s land-grant institution, we have a 

federally charged responsibility to educate 
the next generation of students; conduct 
fundamental and translational research to 
address the needs of Connecticut’s $4.6 bil-
lion agricultural economy, stewardship of the 
state’s natural resources, and improve human 
health; and provide non-credit education and 

outreach to Connecticut’s citizens through the 
Cooperative Extension System. Our research is 
fully integrated with our academic programs 
and our undergraduate and graduate stu-
dents are directly engaged with our faculty 
in research as we train the next generation of 
scientists and leaders. Likewise, our research 
discoveries are delivered directly to those who 
can benefit from those discoveries through our 
Cooperative Extension System. 

Highlights of  Research and the Storrs Agricultural Experiment Station

Gregory Weidemann 
Dean and Director
College of Agriculture 
and Natural Resources
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INTRODUCTION  The University of Connecticut’s College 

of Agriculture and Natural Resources (CANR) is commit-

ted to research that solves problems and investigates 

new areas relevant to agriculture, food, forestry, the 

environment and human health. The Office of Research 

and Graduate Education is responsible for facilitating 

CANR’s research environment, which is supported by 

capacity and competitive funds. Capacity research 

funding is provided through the federal-state partner-

ship managed by the Storrs Agricultural Experiment 

Station (SAES). Competitive funds are obtained from a 

variety of federal and non-federal sources through the 

independent initiative of CANR’s faculty and staff. We 

encourage fundamental research to gain knowledge 

in relevant agriculture fields, and multidisciplinary col-

laborations between institutions, agencies and fields 

of study to advance national goals established by the 

United States Department of Agriculture’s National In-

stitute of Food and Agriculture (USDA NIFA). We value 

applied research approaches and the application of 

results from all research endeavors.  

The College of Agriculture and Natural Resources’ eight 

departments are home to 138 faculty members and 

154 staff. These individuals all contribute in some way 

to the discovery of new knowledge and its communi-

cation to the broader 

population of the state, 

region and nation. An 

essential component 

of the CANR research 

mission is to provide a 

framework for gradu-

ate student and post-

doctoral scientist train-

ing, ensuring that the next generation of scientists 

is prepared for addressing the state’s, region’s and 

nation’s challenges.

VISION   The vision of the College of Agriculture and Natural Resources is to generate new knowledge, disseminate 

knowledge in formal and informal settings, engage societal needs, provide leadership for problem-solving, improve 

the quality of life for all people of the State of Connecticut and participate in global citizenship.  

Highlights of  Research and the Storrs Agricultural Experiment Station
MISSION   Our mission is to develop knowledge and disseminate it through the three academic functions of teaching, 

research and outreach education. This mission is based in historic federal legislation that led to the modern day 

land-grant university including the Morrill, Hatch, Smith-Lever, McIntire-Stennis and Animal Health acts, and enabling 

state statutes.

“As Connecticut’s land-grant institution, we have a federally charged 

responsibility to educate the next generation of students; conduct 

fundamental and translational research to address the needs of 

Connecticut’s $4.6 billion agricultural economy, stewardship of the 

state’s natural resources, and improve human health; and provide 

non-credit education and outreach.”
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The Storrs Agricultural Experiment Station 

(SAES) receives capacity funding from the 

USDA each year and a 1:1 state match is 

provided through the University’s block grant 

from the state legislature. For FY2012, funding 

in the amount of $1.36 million was received 

to support independent investigator and 

multistate research in the broad fields of 

agricultural sciences, forestry and animal 

health. The allocation of those funds is 

indicated in Figure 1. Eighty-eight percent 

of the budget was used to fund graduate 

students and faculty/staff that contributed 

to research associated with USDA-approved 

capacity projects.

The investment provided by the federal-state 

SAES partnership is leveraged considerably 

by the creative and scholarly efforts 

of CANR’s faculty and staff. This is done 

primarily through pursuit of competitive 

extramural funding in the form of single-or 

multi-year grant awards (Figures 2 and  3). 

In FY 2012, CANR faculty and staff members 

were engaged in research supported by more 

than 370 active or approved grants, 58 of 

which were supported directly by the USDA 

capacity funds. 

In FY 2012, CANR researchers applied for a 

total of $67.4 million in extramural grant fund-

ing.  Proposals were submitted to a variety 

of federal and non-federal sources. Federal 

agencies were approximately 72 percent of 

the destinations for grant submissions.

The Storrs Agricultural Experiment Station and Research

Allocation of Storrs Agricultural 
Experiment Station Funds

Proportion of funding requests by Sponsor, FY 2012
Source: Office of Sponsored Programs

Figure 1

Figure 2

Proportion of funding awards by sponsor, FY 2012 
Source: Office of Sponsored Programs

Figure 3
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Approximately 66% of the funds spent in support of 

research activities in FY 2012 were derived from federal 

funding (Figure 4).  These funds were derived primarily 

from awards received in preceding fiscal years. USDA 

funding accounted for approximately 58 percent of the 

total expenditures, with the National Institutes of Health 

(NIH and National Science Foundation (NSF)  providing 

2  percent and 3 percent, respectively. 

The application for and acquisition of funding is a 

common metric used to gauge research activity.  While 

it communicates the value of a research idea/mission 

as judged by qualified peer scientists and agencies, 

it represents only the input side. The outputs that are 

realized from research funding are measured in terms 

of scholarship and the number of scientists (i.e., MS 

and PhD students; postdoctoral fellows) trained.

  

Scholarly Product/Indicator Number

Peer-reviewed journal articles 158

Books authored 2

Books edited 1

Book chapters 14

Published conference proceedings 191

Technical reports 33

Patents 9

Presentations at meetings 279

Editorships of major journals 6

Associate editorships 32

Member of federal peer review committees 5

Member of other national/international peer 
review committees

5

Member of state or regional peer review 
 committees

2

Ad hoc reviews for granting agencies 233

Source: Annual reports of CANR departments.

Scholarly Productivity

Proportion of research expenditures 
by agency, FY 2012

Source: Office of Vice President for Research
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Human capacity development in the agricultural sciences

Training the 
next Generation 
of research scientists

It’s necessary for our state and nation to remain 

competitive in the global marketplace. An essential 

element of the CANR research mission is the training 

of MS, PhD and postdoctoral scientists for the purpose 

of meeting this need. The US Department of Labor 

Bureau of Labor Statistics recently noted in its 2010-11 

Career Guide to Industries that research scientists 

will continue to be in high demand with PhD-trained 

individuals enjoying the greatest opportunities.   

 

  In FY 2012 

  • 13 PhD candidates graduated 

       • 46 MS candidates graduated

MS    •    PhD    •    Postdoctoral fellows
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  Department* Advisor Thesis Title

Christopher R. Jeffords ARE Farhed Shah Three Essays in Environmental Economics and 
Environmental Human Rights

Johny Anup Kollanoor ANSC Kumar S. Venkitanarayanan Investigating the Potential of Natural Antimicro-
bial Molecules for Reducing Salmonella enterica 
serovar Enteritidis Colonization in Chickens

Yong Tang ANSC Xiuchun Cindy Tian The Generation of Induced Pluripotent Stem 
Cells by Recombinant Proteins, and the Essential 
Epigenetic Role of Jak/Stat3 in Promoting Murine 
Somatic Cell Reprogramming

Carl L. Zimmerman NRE Daniel L. Civco Determining Directly-Connected Impervious Areas 
in Residential Land Uses

Brian James Hiller NRE John S. Barclay The Occurrence and Effects of Cadmium Uptake in 
American Woodcock, Scolopax minor

Jung Eun Kim NUSC Maria-Luz Fernandez Antioxidant and Anti-Inflammatory Effects of Lutein 
in Guinea Pigs Fed with a High Cholesterol Diet

Jennifer Lynn Jones NUSC Maria-Luz Fernandez The Effects of a Mediterranean-Style, Low- 
Glycemic-Load, Diet on Lipoprotein Metabolism, 
Inflammation, and Mononuclear Cell Gene 
Expression in Women Classified with Metabolic 
Syndrome

Eunice Mah NUSC Richard Bruno Regulation of Vascular Endothelial Function by 
Oxidative Stress and Dietary Antioxidants

Daniel Reinsperger Ferreira PSLA Cristian Schulthess The Nanopore Inner-Sphere Enhancement (NISE) 
Effect and its Role in Sodium Retention

Chandra S. Thammina PSLA Yi Li Development of Novel Cultivars of Euonymus alatus 
and Lolium perenne

Robin K. Walker PSLA Gerald Berkowitz Delineation of Molecular Signal Transduction Events 
Facilitating Pathogen Defense Responses in Plants

Xiaolei Wang PSLA Susanne B. von Bodman Characterization of Exopolysaccharide 
Biosynthetic Genes - wceF, wceJ, wzxI, of Pantoea 
stewartii subsp. stewartii and Their Corresponding 
Homologues of Erwinia amylovora

Christopher Charles Overend PVS Antonio Garmendia Mechanisms of Porcine  Reproductive and Respira-
tory Syndrome Virus (PRRSV) Control of the Host 
Innate Immune Response

*ARE: Agricultural and Resource Economics; ANSC: Animal Science; NRE: Natural Resources and the Environment; NUSC: Nutritional Sciences; 
 PVS: Pathobiology and Veterinary Science; PSLA: Plant Science and Landscape Architecture

PhD Degrees conferred FY 2012

2 0 1 2  H I G H L I G H T S  O F  R ES E A R C H         7



Research Features

Our focus has always been on hiring 
talented researchers to help advance 
the CANR research mission and solve 
real-world problems. The following 
articles provide brief summaries of the 
research activities of selected faculty, 
staff and students.

 

The research enterprise of any entity is only as good as its scientists.
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Research Features
Graduate student Kristin Hulshart has known since her childhood 
in Pennsylvania that she wanted to work with plants and soil. Her 
parents encouraged her interest in gardening and her 4-H small 
animal project. Hulshart has spent her recent past studying the 
effects of organic fertilizer on plants raised in greenhouses under 
the direction of George Elliott, associate professor of horticulture 
in the Department of Plant Science and Landscape Architecture.

Commercial growers had indicated that while they might 
want to use organic fertilizers in place of or in combination with 
conventional fertilizers, they were unsure of the results they would 
get. They wanted information to help them predict the outcomes of 
their crops

Hulshart’s project, partially funded through a Northeast 
Sustainable Agriculture Research and Education graduate stu-
dent grant, measures the amount of nitrogen and phosphorous 
released from organic fertilizer when it is incorporated into soilless 
growing media (typically composed of products such as peat 
moss, bark, perlite and vermiculite) or irrigation water. Her research 
seeks to learn how quickly the fertilizer is released and to quantify 
the impact on plant growth during the four-to-six-week period from 

Graduate student’s research produced guidelines 
for organic growers

seed to transplant for vegetable and herb crops.  
A snapshot of the amount of fertilizer that 

was available to the plant is derived from chemical 
analysis of liquid samples extracted from the grow-
ing media at the beginning, middle and end of the 
growing process. The effect that the various fertilizers 
have on plant growth is quantified by weighing the 
plants at harvest. Hulshart also dries and burns the 
plant material to calculate and compare nitrogen and 
phosphorous concentrations in the plant tissue. Leaf 
color is quantified with a color meter.  

The goal of the research project is to develop 
guidelines regarding the range of results USDA-certi-
fied-organic growers can expect to get from approved 
fertilizers. A fact sheet will focus on how various 
organic fertilizers will work alone, in combination and 
over time. 

Hulshart noted that as certified-organic foods 
have become popular, consumers also want to 
purchase bedding plants that have been organically 
grown. Her research will give growers the information 
they need to use organic fertilizers throughout the 
growing process from plant propagation to final sale.  

Elliott, who recruited Hulshart to come to UConn, 
noted that she will soon apply the knowledge she 
has acquired when she assumes the position of farm 
manager at Delaware Valley College in Doylestown, 
Pennsylvania.      

C O L L E G E  O F  A G R I C U LT U R E  A N D  N AT U R A L  R E S O U R C E S

Kristin 
HULSHART

Graduate student 
Department of Plant Science 
and Landscape Architecture

By Nancy Weiss
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Chokeberry, antioxidants and human health

“Growing it has its challenges, and the fact that deer like it as an 

appetizer doesn’t help, but it’s native to the region and prospers 

during our normally cold winters.” Aronia is a versatile crop because 

it can be marketed as a drink or sold as preserves or in baked goods, 

and it also has ornamental value as a shrub.”   

     —  Allyn Brown, RHSA, ‘78

Based on an article by Sheila Foran published August 22, 2012, in UConn Today (http://today.uconn.edu)

Mark 
BRAND
Professor 
Department of Plant Science 
and Landscape Architecture

In traditional laboratory settings and at the Plant 
Science Research and Education Facility, CANR 
researchers are exploring the multitude of possibilities 
inherent in a plump, purplish-black berry, the aronia. 
Mark Brand, professor of horticulture in the Depart-
ment of Plant Science and Landscape Architecture,  
says aronia promises benefits on several fronts. “It’s a 
native plant so we know it grows well in New England,” 
he says. “The berries can be consumed in a variety of 
ways, they’re really high in antioxidants so they have 
strong neutraceutical benefits and the bushes 
themselves can be grown by the horticulture industry 
and sold to landscapers and homeowners for use as 
attractive ornamental plants.”

Brand is currently working with a germplasm 
collection that includes 100 wild genotypes from 23 
states. He is seeking to maximize the form, flavor and 
function of the aronia, with hopes of giving it a more 
prominent place alongside other native fruit-bearing 
plants such as cranberries and blueberries. This fruit, 
born by the native shrub Aronia melanocarpa, is also 
known as the chokeberry. Widely known in the eastern 
US, it was exported to Europe early in the twentieth 
century, where it subsequently became established 
as a commercially viable crop. Currently, over 50 
percent of the world’s aronia berry production takes 
place in Poland.

In the United States, where the berry is abun-
dant in the wild, widespread commercial exploitation 
has been slower to come. However, UConn scientists, 
aided in part by a $152,000 grant from the Northeast 
Sustainable Agriculture Research & Education (SARE) 
program, are working to change that.  

Brand hosted a seminar on campus where 
potential growers could get an idea of the promises 
inherent in the plant. The seminar, “A New Fruit Crop 
for the Northeast,” held in cooperation with the North-
east Sustainable Agriculture Research and Education 
Program and University of Maine Cooperative Exten-
sion, sought to introduce potential growers to both the 
challenges and the potential rewards of growing aronia. 
Among those making presentations was Allyn Brown, 
’78, a graduate of CANR’s Ratcliffe Hicks School of 
Agriculture, where he majored in nursery management. 
Brown is the largest grower of blackcurrants in North 

America, and his bottling facility ships hundreds of thousands 
of gallons of juice annually to supermarkets throughout the 
Northeast and mid-Atlantic states.

Brown has been experimenting with growing aronia, 
which is similar to the blackcurrant in many respects. He talked 
about establishing a market for the native berry. Like Brand, he 
is favorably impressed with aronia’s hardiness and versatility 
as both a food product and an ornamental shrub. “Growing 
it has its challenges,” he said, “and the fact that deer like it 
as an appetizer doesn’t help, but it’s native to the region and 
prospers during our normally cold winters.” Brown added that 
aronia is a versatile crop because it can be marketed as a 
drink or sold as preserves or in baked goods, and it also has 
ornamental value as a shrub.
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COLLEGE OF AGRICULTURE AND NATURAL RESOURCES

“Of all the new fruit crops people are looking at right now, 

aronia is the one with the greatest potential. It beats out 

currants, gooseberries and elderberries. We hope that 

the UConn breeding work and nutritional studies will give 

aronia the momentum it needs to become a prominent 

fruit crop in North America.”          —  Mark Brand

Since the berries are high in tannins, their 
taste right off the bush may be off-putting for 
some, who find it bitter. But with processing—
either chilling or cooking—the taste becomes 
highly palatable. One of the things Brand is 
attempting to develop is a fruit that still contains 
the high levels of anti-oxidants for which the 
aronia is known, but that doesn’t taste quite 
so bitter.

Meanwhile, Assistant Professor in the 
Department of Nutritional Sciences Bradley 
Bolling is studying how dietary polyphenols, a 
group of chemicals with antioxidant properties, 
found in aronia may be used to reduce the risk 
and complications of chronic conditions such 
as inflammatory bowel disease (IBD). Bolling is 
working with Brand to determine which aronia 

genotypes will have the greatest effect 
in inhibiting the auto-immune response 
that leads to the chronic inflammation in 
the gastro-intestinal tract that character-
izes IBD. Additionally, thanks to a grant 
of $417,000 from the state’s Biomedical 
Research Trust Fund for the study of dis-
eases and chronic illnesses associated 
with tobacco use, Bolling is also investi-
gating whether or not aronia polyphenols 
may reduce cardiovascular disease risk 
in former smokers. “Our hypothesis is 
that chokeberry polyphenols will improve 
cholesterol levels and inhibit inflamma-
tion and oxidative stress in this popula-
tion,” he says. Previous clinical studies 
demonstrating that aronia consumption 
lowers high blood cholesterol led to a 
USDA Hatch-funded project that Bolling is 
working on with Ji-Young Lee, associate 

professor of nutritional sciences. Using 
both animal and cellular models, the 
researchers are investigating just how 
aronia polyphenols work to lower 
cholesterol levels in humans.

Brand sums it up by saying, “Of all the 
new fruit crops people are looking at right 
now, aronia is the one with the greatest 
potential. It beats out currants, gooseberries 
and elderberries. Some of the things that 
make it stand out are its low input require-
ments, high adaptability, high nutraceutical 
content, short time to first yield, ease of 
culture and high machine harvest potential. 
All these attributes put it at the top of the 
list for commercial production potential.” He 
concludes, “We hope that the UConn breed-
ing work and nutritional studies will give 
aronia the momentum it needs to become a 
prominent fruit crop in North America.”

Assistant Professor in the Department of Nutritional Sciences 
Bradley Bolling.
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Ji-Young LEE
Associate Professor 
Department of Nutritional Sciences

Algae byproduct may help prevent obesity-related cardiovascular 
disease and non-alcoholic fatty liver disease

As our nation faces an epidemic rise in obesity, there has 
been an increase in obesity-associated health issues such 
as coronary heart disease, nonalcoholic fatty liver disease 
and type 2 diabetes. With support from USDA and NIH, 
Ji-Young Lee, associate professor in the Department of 
Nutritional Sciences, is studying the effect of diet on 
obesity-related metabolic diseases.

The statistics are startling. Consider that 65 to 75 
percent of obese populations have fatty liver steatosis, 
which is an excess amount of triglycerides and other fats 
inside liver cells. This compares to only 20 to 30 percent of 
the general population. And 15 to 20 percent of obese popu-
lations present with steatohepatitis, or hepatic inflammation, 
compared to only 2 to 3 percent of the general population.

These conditions are the cause of non-alcoholic fatty 
liver disease, which occurs when excess fats deposited 
in the liver induce inflammation. In some cases, this can 
develop into cirrhosis and liver cancer. 

 “The common feature in the pathogenesis of these 
types of metabolic diseases is a chronic low-grade inflam-
mation due to an excess of fats in our body,” Lee says. “Our 
goal is to help people prevent this process.”

Lee’s research focuses on dietary supplements that 
may prevent cardiovascular disease and non-alcoholic 
fatty liver disease. “Scientific verification is lacking for many 
dietary supplements,” Lee point out.

Astaxanthin (ASTX) is a carotenoid known to have 
potent antioxidant properties. For several years, Lee has 
been investigating the lipid-lowering, anti-fibrotic and 
anti-inflammatory properties of ASTX, a naturally occurring 
byproduct of marine algae. Seafood growers use ASTX as a 
feed additive to enhance the red color of salmon. 

Lee was awarded funding from USDA to determine the 
medicinal potential of ASTX to prevent hepatic inflammation 
in obesity. Lee uses an animal model, feeding obese mice a 
diet containing ASTX. Initial studies were positive; ASTX did, 
in fact, lower the level of triglycerides and cholesterol in the 
blood. Additionally, the mice displayed an improvement with 
internal antioxidant defense mechanisms, which may help 
prevent the development of nonalcoholic steatohepatitis.

In another study funded through NIH, Lee has 

studied potential health benefits of blue-green algae. “Increas-
ingly, the public is showing interest in using natural products for 
preventing heart disease,” Lee says. This project has assessed 
the safety and athero-protective property of two species of 
blue-green algae that are cultivated in controlled environments. 
“Blue-green algae have been consumed as a food and herbal 
medicine for centuries,” Lee explain. “But the safety of these 
products for human consumption has not been well documented. 
This project addresses an important, yet under-investigated area 

“Increasingly, the public is showing interest in using natural 

products for preventing heart disease. Blue-green algae have 

been consumed as a food and herbal medicine for centuries,” 

but the safety of these products for human consumption has not 

been well documented. This project addresses an important, yet 

under-investigated area of basic research on complementary 

and alternative medicine.              — Ji-Young Lee

By Kim Colavito Markesich
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of basic research on complementary and alternative medicine.” 
Lee’s lab has shown that Spirulina plantensis, the most common blue-green 

alga in the dietary supplement market, has a potent anti-inflammatory effect. Lee 
is collaborating with Marcy Balunas, assistant professor in the UConn School of 
Pharmacy’s Department of Pharmaceutical Sciences, to identify the bioactive 
components that exert lipid lowering and anti-inflammatory properties. 

With this research, Lee hopes to provide the scientific basis to conduct human 
clinical trials. 

“Obesity increases a person’s risk of heart disease and fatty liver disease,” Lee 
says. “While we are very interested in finding dietary supplements and food components 
as a tool to improving health and reducing the risk of metabolic diseases, it is very impor-
tant that we also continue to encourage diet and lifestyle changes to prevent obesity.” 

“Obesity increases a person’s risk of 

heart disease and fatty liver disease. 

While we are very interested in finding 

dietary supplements and food compo-

nents as a tool to improving health and 

reducing the risk of metabolic diseases, 

it is very important that we also continue 

to encourage diet and lifestyle changes to 

prevent obesity.” 

  — Ji-Young Lee

COLLEGE OF AGRICULTURE AND NATURAL RESOURCES
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Jane 
KERSTETTER
Professor  
Department of  
Allied Health Sciences

“Osteoporosis is nearly an epidemic worldwide,” Kerstetter 

says. “Many people avoid protein in their diet because protein 

foods may be expensive or because they believe high protein 

foods are damaging to bone or kidney health. We need to know 

how protein intake relates to bone mineral density.”

             — Jane Kerstetter

High-protein diet increases calcium absorption 

With an aging population and heightened interest in health 
issues, bone loss is a hot topic. Jane Kerstetter, professor in 
the College of Agriculture and Natural Resources’ Department 
of Allied Health Sciences, has spent the last two decades 
studying the effects of dietary protein on bone health.  

“Osteoporosis is nearly an epidemic worldwide,” Kerstetter 
says. “Many people avoid protein in their diet because protein 
foods may be expensive or because they believe high protein 
foods are damaging to bone or kidney health. We need to know 
how protein intake relates to bone mineral density.”

With a $2 million grant from the National Institutes of 
Health (NIH) for a collaborative project between the College, 
the UConn Health Center and Yale University, Kerstetter worked 
with a research team that included students, nurses, dietitians, 
physicians and pharmacists on a clinical trial investigating the 
effects of protein supplementation on bone mass in men and 
women over 60. The project was a double-blind randomized 
placebo-controlled study involving more than 200 subjects 
over a period of eighteen months. The trial is nicknamed “The 
SPOON study” because subjects use a spoon to stir a pow-
dered supplement into their beverages. SPOON stands for 
Supplemental Protein to Offset Osteoporosis Now. 

“Our original hypothesis in the early 90s was that a high 
protein diet led to an increase in bone loss,” Kerstetter says. 
“However, through two decades of clinical research, our data 
are not showing this to be true. Most of our trials have shown 
the opposite, that in fact, protein may actually be good for 
bone health.”

Over the past fifteen years, Kerstetter has collaborated 
with Yale and Cornell Universities on multiple short-term 
USDA-funded projects in which subjects were given animal 
protein in the form of fish, poultry, dairy or beef. The research 
team discovered that dietary protein is a major regulator of 
intestinal calcium absorption. 

“The more animal-based protein we consume, the better 
our calcium absorption,” Kerstetter remarks. “The USDA grants 
laid the groundwork for this large NIH clinical study to see 
if this improvement in calcium absorption leads to better 
bone health.”

In a current study, participants were given a whey protein 
powder supplement, or a maltodextrin powder for the placebo 
group. Careful calculations determined the precise quantity of 

protein consumed. Calcium and vitamin D intake were monitored, 
and bone measurements were conducted periodically throughout 
the 18-month intervention.  

“This is the largest and longest clinical trial of this type,” 
Kerstetter says. “The collaboration between the Health Center and 
Yale University was essential. No one institution alone could pull 
off this type of study.”

Kerstetter worked with graduate students from the Depart-
ments of Allied Health Sciences and Nutritional Sciences. “The 
graduate students were the engine behind this study,” she says. 

By Kim Colavito Markesich
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COLLEGE OF AGRICULTURE AND NATURAL RESOURCES

“We know that calcium and vitamin D are the 

king and queen of bone health, but we’re trying 

to find other simple dietary changes to improve 

our bone health.  Eating enough protein could 

be something women do throughout their 

lifetime.  Perhaps protein will turn out to be the 

prince of bone health!”            — Jane Kerstetter 

“UConn had the graduate students, and both 
the Health Center and Yale house medical 
research facilities that work perfectly for the 
clinical aspects of the project. We found the 
strengths of each institution and pulled them 
together.”

The team included Anne Kenny, a geriatri-
cian at the Health Center, and Karl Insogna, an 
endocrinologist from Yale University. Kerstetter 
served as the nutritionist for the study.

The clinical part of the trial recently con-
cluded, and data are currently being analyzed. 
“I think it will be an important study because it 
is so well designed and executed,” Kerstetter 
says. From start to finish, the study took about 
six years total. The results will be important be-
cause older people, who are at the highest risk 
of bone fractures, may not be eating enough 
protein. All too often, she says, they subsist 
on a “tea and toast” diet, and that may not be 
good for their bones.  

Kerstetter says that while bone loss is 
inevitable as we age, any change that can slow 

bone loss would be of great consequence. 
“We know that calcium and vitamin D 

are the king and queen of bone health, but 
we’re trying to find other simple dietary 
changes to improve our bone health. Eat-
ing enough protein could be something 
women could do throughout their lifetime. 
Perhaps protein will turn out to be the 
prince of bone health!”
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displace native vegetation. The plant’s root system forms a tight mat below the soil surface and its broad profile (it averages 6 to 9 

Professor 
Department of Agricultural
and Resource Economics

International graduate students study sustainability 
of Connecticut agriculture

How does climate change affect the productivity and growth 
of dairy farms? How can small and medium-sized farms sur-
vive when the price of milk drops? Do citizens value the open 
space preserved by dairy farms? What about niche markets, 
such as grapes for wine making? Is this a viable way to grow 
desirable crops and preserve open space?

These and other questions occupy and energize a team 
of lively graduate students who conduct a variety of research 
projects under the direction of Boris Bravo-Ureta, professor in 
the College of Agriculture and Natural Resources’ Department 
of Agricultural and Resource Economics (ARE). Bravo-Ureta, 
whose 30-year research and administrative career includes 
international and domestic projects, is particularly interested in 
the impact of climate change on agricultural productivity and 
examining alternatives to mitigate and adapt to such change.  

 “I was trained as a production economist and have al-
ways had a passion for the field, and I consider this passion an 
essential ingredient in research work, a notion I strive to instill 
among my graduate students,” Bravo-Ureta says.  

The team of graduate students (Eric Njuki from Kenya, 
postdoctoral fellow Deep Mukherjee from India, Lingquio Qi from 
China, Michee Lachaud from Haiti and Jeremy Jelliffe from 
Connecticut) work together studying ways to help the agricul-
tural sector survive and prosper.

The enthusiasm they share for their own projects and the 
support they offer each other is palpable.  

Small and medium-sized farms make up the dairy industry 
in New England. Regardless of size, all operations need to deal 
with the impact of dairy farm manure on the environment, 
especially in urban areas. Econometric models were developed 
to evaluate the cost of various components, including nutrient 
waste management and decisions related to efficiency and 
profitability. Data show that large farms can more easily adapt 
than smaller ones, which leads to longer-term policy implica-
tions, according to Eric Njuki, who wants to continue with 
these studies.    

The Connecticut Department of Agriculture funded a 
study of milk production costs in the state. After a year of 
collecting and analyzing data from 43 Connecticut farms, it 
was determined that the average cost of milk production in the 
state for 2011 was $31.52 per hundredweight (100 pounds of 
milk, or about 12 gallons). Citizens support preservation of open 

space and might be willing to pay to for it in the form of a 
price subsidy to dairy farmers.

Climate change is a theme common to a number of 
ARE research projects. Student Lingquio Qi is gathering 
climate data for the past 25 years to study the effects on 
the dairy industry.   

Deep Mukherjee analyzed data on the effect of 
higher temperatures and heat stress in dairy cattle and 
milk production. Farms that use a cooling system of fans 
and sprinklers on their cattle mitigate many of the nega-
tive effects on milk production. The project found that the 
average farm in Florida with an annual milk production per 
cow of 18,689 pounds could increase output by 5 percent. 

Boris 
BRAVO-URETA

“I was trained as a production economist and have always had 

a passion for the field, and I consider this passion an essential 

ingredient in research work, a notion I strive to instill among my 

graduate students.”

                                            — Boris Bravo-Ureta

By Nancy Weiss
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“I hope we are educating the public on the importance 

of global agriculture. Agriculture still matters for the 

wellbeing of people in poor countries. It matters not only 

materially but morally for people in this country.”

           — Boris Bravo-Ureta 

Cooling the cows would result in additional 
revenues amounting to more than $100,000. 
With only half of the farms using the practice, 
results point to the need for extension educa-
tion activities.  

Another project carried out by Mukherjee 
explores the possibility of establishing cen-
tralized anaerobic digester(s) for a group of 
small dairy farms in the state of Connecticut 
to mitigate methane emissions from manure 
and nutrient surplus problems. After a land 
suitability analysis is conducted to determine 
a set of feasible locations to place digest-
ers, an optimization problem determines the 
number and size of such plants, their final 
locations and which farms would best be 
served by them.

Jeremy Jelliffe’s work toward a master’s 
degree led him to study the role of niche 
markets in agriculture.  Jelliffe contacted 
every vineyard in Connecticut to examine 
the profitability of producing grapes to sell to 
winemakers. He concluded that winemaking 
and grape production need to be integrated to 
be profitable. He also examined various land 
use models to promote open space.  

While a number of research projects 
in ARE focus on domestic issues, Professor 
Bravo-Ureta maintains a global perspective 
as well.  

“I hope we are educating the public 
on the importance of global agriculture. 
Agriculture still matters for the wellbeing 
of people in poor countries. It matters not 
only materially but morally for people in 
this country,” Bravo-Ureta says.  

Many of the students who complete 
their coursework in ARE will 
assume positions throughout the world. 
As they begin their working lives, they will 

build on a base of teamwork, 
passion and professionalism 
developed during several formative 
years in Storrs.
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“Human beings usually don’t acknowledge change even though 

they recognize that things around them are changing. They will 

say that what is happening in the environment isn’t new. When 

you tell them what humans are doing is contributing to the 

change, they say ‘no.’”                                             —  Richard Anyah

Assistan Professor 
College of Agriculture and 
Natural Resources

Atmospheric scientist studies climate change 
and human impacts 
Based on an article by Nancy Weiss published summer 2011 in Naturally@UConn 

Richard Anyah, assistant professor of atmospheric science 
in the Department of Natural Resources and the Environment, 
is an expert on regional climate and environmental change 
modeling and applications who studies climate-human-
ecosystem interactions. He considers fundamental questions 
about climate and environmental change and attempts to find 
ways to help society deal with the effects of constant change.  

“Human beings usually don’t acknowledge change even 
though they recognize that things around them are changing. 
They will say that what is happening in the environment isn’t 
new. When you tell them what humans are doing is contribut-
ing to the change, they say ‘no,’ ” says Anyah with a wry smile.

Anyah studies how climate affects water, air and ecol-
ogy. Through the use of numerical modeling with computer 
systems, he is able to look at vast quantities of data over long 
periods of time.

Working with data from centers all over the world, Anyah 
and his students analyze how slight changes in temperature 
affect entire systems. They work in collaboration with centers 
in the U.S., Europe and Africa to study processes that influ-
ence the predictability of regional climates and climate change 
and to apply the information to understand drivers of climate-
human-ecosystem interactions.  

By looking at data from the past 100 years, Anyah is able 
to chart trends and measure the effects of change on surface 
water, crops, diseases, invasive plants and other systems that 
may not appear immediately tied to climate.

Since 2008 Anyah has worked with three graduate stu-
dents and four undergraduates from different departments on 
a National Science Foundation grant entitled “Modeling Climate 
Variability and Change of the Greater Horn of Africa.” For this 
project, he and his students look at climate data generated by 
global and regional climate models and then analyze and high-
light patterns in the past, present and predicted future climate 
systems over the Greater Horn of Africa and their relationship 
to natural and human systems. 

While accumulating and working with climate data is 
intellectually compelling for Anyah, his work helping students 
develop their own potential as scientists is equally engaging. 
He sees the NSF-funded Research Experience for Under-
graduates as a way to build a platform of competency that will 
carry them much further in their academic careers.

Anyah believes research should be relevant to society. 

While acknowledging that climate has become a buzzword 
and a focus for alarm, he notes that there are still uncertain-
ties. There are changes and people need to know how they 
will be affected. 

Climate change is often presented as negative, but 
Anyah looks at it from a more balanced perspective. 
Long-term trends point to great variation in climate and a 
dominant fluctuation toward warmer temperatures, which, 
if understood, can be adapted to. Warmer temperatures may 
lead to new invasive species, types of pollen never before 
experienced and even new pests, but Anyah doesn’t see it 
as entirely negative.

“The Northeast may get prolonged growing seasons–
perhaps two cycles instead of one. It could have a positive 

Richard 
ANYAH
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Anyah is working with two students 
to examine and characterize climate 
anomalies and extremes during recent 
decades over the northeastern United 
States and their connection with 
agricultural systems.  New England’s 
climate has undergone significant 
change, especially increasing 
temperatures and precipitation.

COLLEGE OF AGRICULTURE AND NATURAL RESOURCES

aspect if society can adjust,” he says.  
Currently, Anyah is working with two 

students to examine and characterize climate 
anomalies and extremes during recent decades 
over the northeastern United States and their 
connection with agricultural systems. Their 
preliminary analysis of New England climate 
models and observed data for the period 
1961–2010 indicates that New England’s climate 
has undergone significant change, especially 
increasing temperatures and precipitation. Snow-
fall amount has decreased steadily in southern 
New England, despite periodic large snowfall 
amounts such as during the winter of 2011, while 
northern New England’s snowfall amount has 
increased. Changes in January temperatures 
tend to be more pronounced than those in July. 
Increases in extreme climatic events have been 
noticed all over the world, including here in New 
England. January temperatures during recent 
years have sometimes soared into the 60s, most 
recently a high of 63° F recorded in January 
2008 in Hartford, Connecticut. 

The New England climate responds to global 
climate changes, especially those associated 

with warming and cooling of the equatorial Pacific Ocean. Episodes of El 
Niño (anomalously warm sea surface temperatures over the equatorial 
Pacific Ocean) and La Niña (the opposite of El Niño) tend to affect New 
England temperatures and precipitation, with sharper effects during El 
Niño years. During El Niño episodes, temperature increases have been 
consistent throughout the region, while precipitation increases seem to be 
primarily in the southern parts of New England. On the other hand, La Niña 
episodes tend to be linked to diminished snowfall amounts, especially over 
southern New England. During La Niña episodes, temperature increases 
have been greatest in the south; precipitation gains have been largest in 
Connecticut, and regional snowfall has decreased, even in the north.

2 0 1 2  H I G H L I G H T S  O F  R ES E A R C H         1 9



How Trees Withstand a Storm
Based on articles by Brian Zahn (published September 9, 2011) and Elizabeth Omara-Otunnu (published January 29, 2010) 
in UConn Today (http://today.uconn.edu)

Guillermo 
RISATTI

Associate Professor 
Department of Pathobiology
and Veterinary Science

“We need to understand how these viruses are transmitted, and why 

they are so virulent. Once we understand the genetic mechanisms 

behind that, we can improve the biological tools to fight the disease, 

whether it is a vaccine or antiviral medicine.”    

           —  Guillermo Risatti

Development of new vaccines and antiviral medications 
will reduce losses for pork producers

According to the USDA Foreign Agricultural Service, 
pork is the world’s most widely eaten meat. In 2011, 
pork accounted for $97 billion in sales by United States 
producers (National Pork Producers Council).

Guillermo Risatti, associate professor in the 
Department of Pathobiology and Veterinary Science, is 
conducting research on devastating diseases affecting 
swine. Pork exports are a very large part of US pork sales, 
and international regulations, as described by the Animal 
Health Organization, ban export from any herd infected with 
certain diseases, including classical swine fever (CSF) and 
African swine fever (ASF).

In addition to USDA competitive grants, Risatti receives 
support from the USDA Plum Island Animal Disease Center 
in Greenport, NY, to study CSF and ASF. Both are considered 
foreign animal diseases. 

Classical swine fever was eradicated from the United 
States in 1978. Consequently, there is no vaccination 
program for it in the country. “Should it be introduced in this 
country, there is a huge animal population that is highly 
susceptible to the virus,” Risatti says. 

African swine fever has never been found in the United 
States. “African swine fever is a topic of great interest 
for the USDA,” says Risatti. “The problem with a foreign 
disease is, if one is introduced in the United States, it could 
spread very quickly among swine herds.”

“We need to understand how these viruses are trans-
mitted and why they are so virulent,” Risatti explains. “Once 
we understand the genetic mechanisms behind that, we 
can improve the biological tools to fight the 
disease, whether it is a vaccine or antiviral medicine.”

Presently, there is no vaccine for ASF. And, while a 
vaccine is available for CSF, it is not a differential type of 
vaccine, which means that if the disease should occur, 
there is no way to distinguish between pigs that produce 
antibodies from the vaccine and pigs that produce 
antibodies from infection. To eradicate the disease, the 
entire herd must be destroyed, at great cost to farmers. 

As part of his CSF project, Risatti and his collabora-
tors have studied the viral mechanisms that determine 
transmission, host range and strain virulence, in addition to 
other characteristics of the disease. Through gene 

manipulation, they have developed and patented the necessary 
technology for a vaccine against CSF that will distinguish be-
tween antibodies from a vaccine and those induced by a natural 
infection. Should an outbreak occur within the United States, the 
government could proceed with vaccine production. Continued re-
search may lead to antivirals and other improved control methods.

In another project, Risatti is researching the porcine repro-
ductive and respiratory syndrome virus (PRRSV). This virus 

By Kim Colavito Markesich
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Risatti is researching the porcine reproductive 

and respiratory syndrome virus (PRRSV). This 

virus circulates among US pork herds and is 

particularly difficult to combat as it continually 

mutates, leaving vaccines ineffective against 

new strains. 
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circulates among US pork herds and is par-
ticularly difficult to combat as it continually 
mutates, leaving vaccines ineffective against 
new strains. 

While the respiratory symptoms cause 
only mild illness in pork herds, it leads to 
reproductive failure, resulting in huge economic 
losses for pork producers.

“Our group is still in the early stages of 
research,” Risatti says. “We need to under-
stand the biology of the virus and why it is so 
persistent. We don’t know how it is transmitted 
so effectively or how to prevent reproductive 
failure among sows.”

None of these viruses affects human 
health, either by contact or meat consump-
tion, but they do result in substantial economic 
losses for meat producers, affecting farmers 
across the country as well as in our state. 
While Connecticut may be home to small pork 
farms rather than huge pork producers, other 
businesses in Connecticut are affected, from 
corn growers to meat distributors and food 

manufacturers to supermarkets. 
Understanding and controlling these 

diseases are crucial to US agriculture. 
“The United States is one of the largest 
pork producers in the world,” Risatti says. 
“We need to develop effective and effi-
cient approaches for detection, preven-
tion and control of PRRSV and emerging 
viral diseases of swine.”
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Kristen 
GOVONI
Assistant Professor 
Department of Animal Science

“We know some of the plant-derived antimicrobials can prevent 

infection. I am interested in how it happens. By starting at the 

cellular level, we can better understand how these molecules work 

and the most effective ways to administer these novel treatments 

to dairy cows.”                                                               —  Kristen Govoni

Research on bone formation and cell function aim to 
improve animal health and product quality

Kristen Govoni, assistant professor in the Department of 
Animal Science, studies the mechanisms that regulate 
growth, bone formation and cell function. Her work has 
practical applications to improve animal health and pro-
duction in the livestock industry.

“If we can better understand how things work at the 
cellular level, it will improve our ability to prevent and treat 
diseases in animals and humans. Our goal is to improve 
product quality and improve animal health in general,” says 
Govoni.   

Govoni has two major research projects. One, in col-
laboration with other scientists and funded by the USDA 
National Institute of Food and Agriculture (NIFA), looks at 
the mechanisms regulating mastitis, an infection in the 
mammary glands of cattle often caused by Staphylococ-
cus aureus, a common bacterium. The disease is a major 
health and economic concern in the dairy industry. Govoni 
is studying the interaction of the bacterium and the mam-
mary gland at the cellular level.  

Finding the cause of mastitis is one area of Govoni’s 
research, but she and her collaborators are also interested 
in treating and preventing the disease with plant-derived 
antimicrobials. Conventional antibiotic treatment can lead 
to antibiotic resistance and the milk produced by animals 
on medication must be discarded, leading to a loss of 
income for the farmer.     

“We know some of the plant-derived antimicrobials 
can prevent infection. I am interested in how it happens. 
By starting at the cellular level, we can better understand 
how these molecules work and the most effective ways to 
administer these novel treatments to dairy cows,” 
says Govoni.

A second major research effort uses a sheep model 
to study the effects of maternal diet on the health and 
development of offspring. A grant from the UConn Research 
Foundation and federal Hatch fund support the project. 

Govoni’s lab focuses on bone and adipose tissue 
development as well as on the programming of mesenchy-
mal stem cells, which are cells that can become bone, fat, 
muscle and other tissues. The research has implications 

from the standpoint of production and animal health.
Poor maternal nutrition, defined as overfeeding or under-

feeding of the mothers, leads to impaired postnatal growth, an 
increased risk for obesity and metabolic syndrome later in life in 
the offspring. In livestock, offspring develop more fat and less 
muscle, which leads to a less desirable and less profitable 

By Nancy Weiss
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Govoni’s work will help improve meat quality and the health of animals. 

This can improve profitability for producers thereby helping keep costs 

down for consumers. The findings of this research may also apply to 

human health as well. 
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product. There is evidence in human and animal 
models that the negative effects of poor maternal 
nutrition can be permanent and passed on to 
future generations.   

Mesenchymal stem cells may also be 
affected by poor maternal nutrition, according 
to preliminary evidence. Gene expression in the 
mesenchymal stem cells, which can become 
bone, fat or muscle are altered by poor nutrition 
which may program the cells to become fat rather 
than bone.  

Govoni’s work will help improve meat quality 
and the health of animals. This can improve profit-
ability for producers thereby helping keep costs 
down for consumers. The findings of this research 
may also apply to human health as well.    
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Thomas 
WORTHLEY
Assistant Extension Professor 
Department of Extension

“Barberry creates a humid environment perfect for ticks. When we 

measure the presence of ticks carrying the Lyme spirochete 

(Borrelia burgdorferi) we find 120 infected ticks where barberry is 

not contained, 40 ticks per acre where barberry is contained and 

only 10 infected ticks where there is no barberry.”    

                      —  Thomas Worthley

Controlling Japanese barberry helps stop spread 
of tick-borne diseases

A nature-themed drama is unfolding in a corner of the 
UConn Forest in Storrs. The story contains elements of 
surprise as well as a glimpse of the region’s agrarian past. 
The protagonist in the drama is the invasive Japanese 
barberry (Berberis thunbergii), and Tom Worthley, assis-
tant extension professor in the Department of Extension, 
provides a couple of interesting twists in the plot as he 
explains why eliminating the pest will also help control 
the spread of tick-borne diseases, including Lyme, 
granulocytic anaplasmosis and babesiosis.

The forest landscape at the edge of the UConn 
campus replicates that found throughout New England. 
There, Worthley, along with colleagues Scott Williams, 
adjunct professor in UConn’s Department of Natural 
Resources and the Environment, and Jeffrey Ward, from 
the Department of Forestry and Horticulture at the Con-
necticut Agricultural Experiment Station in New Haven, are 
studying the problems brought about by the presence of 
this invasive species. In a joint project funded in part by an 
innovation grant from the Natural Resources Conservation 
Service, part of USDA, the three researchers are attempt-
ing to find ways to return the forest ecosystem to its 
natural state.

Worthley explains that the Japanese barberry was 
brought to this country because it is an attractive, hardy 
plant that requires little maintenance. It is deer resistant 
and it thrives in old, abandoned farm fields that have 
reverted to woods, such as those found in the UConn 
Forest. For years the plant was considered to be a positive 
addition to the region’s rural and urban landscape. 
Worthley says barberry was introduced to the United 
States in 1875 but it wasn’t considered a problem until the 
1980s, when it began to spread and take the place of 
native plants. Now it is found in 31 states. Connecticut is 
one of 17 states where it adapted to local conditions with 
such a vengeance that it is now considered invasive.  Adds 
Ward, “You can see how it crowds out native plants, but 
it also does something else that’s not so obvious to the 
casual observer. Most people are surprised to learn that 
earthworms aren’t native to New England. The barberry 
creates a perfect environment for them, and then they eat 
the leaf litter that’s important in maintaining healthy 
hydrologic conditions. These worms have big appetites and 

when the litter layer gets eaten we see gullies forming,sediment 
washing into streams, soil chemistry changing … all sorts of 
negatives that you don’t see in a healthy forest ecosystem.”

In addition to attracting earthworms, barberry creates a 
humid environment perfect for ticks. Williams recites the num-
bers. “When we measure the presence of ticks carrying the Lyme 
spirochete (Borrelia burgdorferi) we find 120 infected ticks where 
barberry is not contained, 40 ticks per acre where barberry is 
contained and only 10 infected ticks where there is no barberry.”

Deer are often considered to be the prime source in 
spreading Lyme disease because they act as hosts to adult 

Based on an article by Sheila Foran published February 22, 2012, in UConn Today (http://today.uconn.edu)
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Using propane torches to simulate the effects of fire, 

targeting the unwanted plants, is a technique being 

tried on barberry. Plants that are up to three feet tall, 

a propane torch provides an effective, non-chemical 

alternative where herbicide use is restricted and 

where barberry infestations are still light.

COLLEGE OF AGRICULTURE AND NATURAL RESOURCES

ticks; however, they are not the only culprit in the 
forest. Since mice love the barberry’s habitat as 
much as the hungry little arachnids do, they are an 
efficient vector for distributing immature ticks, those 
in their nymph stage, over a wide area. And, although 
the prevalence of B. burgdorferi infection in adult 
ticks is twice that found in nymphs, it is estimated 
that nymphs are responsible for 90 percent of human 
disease transmission. This is due to their abundance, 
and because they feed in the summer when people 
are most apt to be involved in outdoor activities.

In order to change the dynamics, Worthley, 
Williams and Ward have given numerous field 
workshops and dozens of other consultations where 
they’ve discussed strategies for control, including 
mechanical mowing with a drum chopper or brush 
saw, the use of herbicides at appropriate levels and 
the use of fire. It is the latter approach that garners 
the most attention.

Prior to European settlement in North America, 
low-intensity fires were a relatively common 
occurrence in upland forests, Worthley explains, 
and periodic burns were regularly set by Native 
Americans to control underbrush and stimulate 
sprout and berry growth. Most of the native upland 

forest plant species evolved with fire present 
in the ecosystem, and developed adapta-
tions to be able to regenerate successfully 
following low-intensity fires. Some non-native 
species, such as the Japanese barberry, are 
not as well adapted to the presence of fire, so 
it is thought that the use of fire as a manage-
ment tool can provide the native species 
with a competitive advantage. Using propane 
torches to simulate the effects of fire, target-
ing the unwanted plants, is a technique being 
tried on barberry. Worthley says that for plants 
that are up to three feet tall, a propane torch 
provides an effective, non-chemical alterna-
tive where herbicide use is restricted and 
where barberry infestations are still light.
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