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Introduction
The research mission of UF/IFAS, conducted under the
Florida Agricultural Experiment Station (FAES), is to
discover new knowledge, encourage innovative study
and create applications based on sound science that
address challenges facing agriculture, natural resources
and interrelated human systems in Florida, our country
and the world.
All UF/IFAS research is conducted under the auspices
of the FAES and the oversight of the FAES Director, who
also serves as UF/IFAS Dean for Research.

Research
Agricultural topics most actively researched by FAES
include pest and disease management, nutrition
management, improved crop varieties, biotechnology,
livestock reproduction and health, irrigation, and
food safety.
Natural-resources topics under study by FAES
researchers include climate variability, water quality and
conservation, energy conservation, land-use issues,
wildlife, invasive species, fisheries, forest science,
ecotourism, ecology, and ecosystem services.
In human systems, studies by FAES personnel
investigate global competitiveness, labor-saving
technologies, marketing, consumer behavior, personal
and family financial management, child and family
development, youth development, agricultural
education, sustainable development, food safety, and
human nutrition.

Funding
According to the most recent National Science
Foundation figures, UF has ranked first or second among
U.S. universities in total agricultural sciences research
expenditures since fiscal year 2001.1
Financial support for UF/IFAS research activities comes
from a variety of sources, including federal grants;
state appropriations; check-off programs sponsored
by producers; contracts and grants from non-profit
organizations and private companies; donations; and
revenues from the licensing of crop cultivars, products
and technologies developed by UF/IFAS personnel.

Faculty
UF/IFAS employs close to 500 faculty members with
research appointments, along with a similar number of
research support employees such as lab technicians.
Many UF/IFAS researchers are award-winning,
internationally recognized experts who publish
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papers in leading peer-reviewed journals. Many of
our faculty members are inducted into prestigious
organizations such as the National Academy of Sciences
and are fellows of the American Association for the
Advancement of Science.
UF/IFAS researchers have joint appointments that
include teaching and/or Extension responsibilities.
Findings from UF/IFAS research are used as the basis for
Extension programs taught statewide via publications,
distance education, and field day events, and are the
foundation of many of the classes taught by our faculty.

History
FAES was founded in 1887 at Florida Agricultural College
in Lake City, the state’s original land-grant institution.
When UF officially began operations in fall 1906, FAES
was relocated to Gainesville. The first FAES director in
Gainesville was Peter Rolfs, and the first UF president,
Andrew Sledd, was a former FAES director; the campus
academic building Rolfs Hall and dormitory Sledd Hall
are named for the two. For much of the 20th century,
FAES was headquartered in Newell Hall on the UF main
campus, named for former FAES director Wilmon Newell
(1921-1943).
The first off-campus FAES facility was the Citrus REC in
Lake Alfred, established in 1917 to aid the state’s citrus
growers. It was followed by the Everglades REC in Belle
Glade, North Florida REC in Quincy, and the Tropical
REC in Homestead, all of which were established in the
1920s. Additional facilities were opened in the decades
that followed, increasing the FAES statewide presence.

The Future
Florida is always changing, and FAES is committed to
constant evaluation and improvement of its programs to
ensure maximum benefit for all stakeholders. Here are
some initiatives emerging to meet the state’s needs:
As the U.S. economy becomes more globally connected,
UF/IFAS researchers are taking steps to increase
international collaboration and address challenges in
other countries with conditions similar to Florida’s for
the benefit of all.
To cope with increasing demand for Florida’s water
resources, UF/IFAS researchers are helping to develop
best management practices, including new methods for
reducing irrigation water lost to evaporation.
To help producers cope with climate variability, UF/IFAS
researchers are finding better methods of predicting
weather patterns, developing sustainable management
strategies, and producing cultivars that are more
drought- and heat-tolerant.
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GLOBAL FOOD SYSTEMS
Advances in transportation and communications technology enable scientists to address crop-production
issues worldwide, research that can help feed the hungry and provide solutions to domestic production
challenges. With this increasingly global approach to agriculture comes a greater understanding that crop
yields, economic prosperity and political stability are interconnected, particularly in developing nations.
As the world’s human population climbs towards a projected 9.6 billion people in the year 2050, food
production will assume an ever-greater role in human affairs. New technologies are needed to help
farmers grow food in previously underused locations, with the help of innovative crop varieties and
management techniques.
Researchers with the University of Florida Institute of Food and Agricultural Sciences are committed
to improving food security at home and abroad, by pursuing studies aimed at reducing crop losses,
increasing productivity, improving efficiency and ensuring that harvested crops are properly handled,
stored and processed. The long-term result will be enhanced agricultural production and improved food
security, across Florida and around the world.

Ongoing Research
NEW CROPS FOR FLORIDA

Many of Florida’s best-known crops originated in other countries and were successfully
adapted to the state’s hot, humid growing conditions. Now, a team of UF/IFAS researchers
is assisting the state’s nascent olive-oil industry by investigating methods for growing
olive trees, Olea europaea. Entomologist Jennifer Gillett-Kaufman notes that one of the
most important hurdles has been cleared – surveys of potential pest insects and insectvectored pathogens revealed no unexpected concerns that could hinder production.
Gillett-Kaufman helped organize a working group to assess growers’ needs and
develop recommendations for variety selection, management practices, harvesting and
processing. Florida currently has more than 200 acres of olive groves statewide; acreage
will likely expand 10-fold in the next several years. Growers are focused on agritourism
and producing private-label olive oils for the farm-to-table market.

BACTERIAL RESISTANCE IN RICE

Rice is the world’s most important staple crop, and steady population growth makes it
imperative to ensure adequate global rice production. Frank White, a professor with the
UF/IFAS Department of Plant Pathology, is part of a multi-institution research team
funded by the Bill and Melinda Gates Foundation to develop rice varieties resistant to all
strains of a serious disease, rice bacterial blight. Caused by the bacterium Xanthomonas
oryzae pv. oryzae, bacterial blight reduces yields up to 60 percent and has no effective
chemical control; the disease is a constant threat to subsistence farmers in Asia and
Africa. White’s team is adapting novel genome editing technology to prevent the
bacterium from accessing nutrients within a host plant. Ultimately, the researchers will
help existing rice-breeding programs to incorporate this resistance strategy.

LOCAL FOOD SYSTEMS

Increased consumer awareness of global concerns such as food security and economic
development has spurred demand for locally produced food nationwide. A UF/IFAS
study conducted in 2011-2012 showed that local food accounted for about 20 percent of
all groceries purchased in Florida, four times the expected percentage, according to Alan
Hodges, an Extension scientist with the UF/IFAS Department of Food and Resource
Economics. Local food sales benefit Florida’s economy by circulating consumer and
retailer dollars in-state, Hodges said. He suggests several explanations for Florida’s robust
local-food trade, including the year-round growing season and the Florida Department of
Agriculture and Consumer Services’ “Fresh From Florida” marketing campaign. Hodges
believes local food consumption will continue to increase gradually; his next study will
examine local food sales by retailers.
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Research with Impact
ADVANCING PROTECTED AGRICULTURE

Protected agriculture, the practice of growing plants in greenhouses or other shelters,
offers greater yields per acre compared to field cultivation and is an emerging method for
producing highly valued specialty crops. In 1991, Florida grew 66 acres of greenhouse food
crops; the 2013 statewide total was 385 acres. During that time, numerous UF/IFAS studies
evaluated alternative structures and shading options, soilless media, irrigation systems,
nutrient management methods, and crop cultivars; as results were obtained, researchers
and Extension faculty communicated the findings to producers. Hydroponics expert Bob
Hochmuth, a regional specialized Extension agent for vegetable crops with the Suwannee
Valley Agricultural Extension Center in Live Oak, credits UF/IFAS for popularizing
protected agriculture statewide by demonstrating its potential for profitability and
identifying systems and practices best suited to growing conditions in Florida.

PRESERVING STORED GRAIN

Worldwide, cereal grain production exceeds 3 billion tons annually. Most grain is
transported and stored before processing, creating opportunities for insect pests and
fungi to damage grain and destroy the crop. Karen Garrett, a professor with the UF/
IFAS Department of Plant Pathology, Institute for Sustainable Food Systems, and
Emerging Pathogens Institute, led a research team that analyzed grain transportation
networks to provide strategies for improving inspections and reducing financial losses.
The researchers identified U.S. states that are hubs for grain movement and/or bridges
between regions, because these states are key for inspection and management of potential
contamination. Garrett’s team is also analyzing networks supporting crop breeding, seed
distribution, and postharvest transport for other crops.

IMPROVING NUTRIENT MANAGEMENT

Florida’s $675 million sugarcane crop mainly grows on organic soils in the Everglades
Agricultural Area (EAA) south of Lake Okeechobee, but more than 20 percent of the
acreage is now produced on mineral soils bordering the EAA. Regardless of location,
producers benefit from the efforts of soil nutrient researchers including Mabry McCray, an
associate scientist with the UF/IFAS Everglades Research and Education Center in Belle
Glade. McCray and his colleagues used soil and leaf-tissue samples to develop a superior
protocol for assessing soil nutrient availability and plant nutritional status. The team
also revised nitrogen fertilizer recommendations for sugarcane on sandy soils that are 20
percent lower than previous grower applications but satisfy crop demands. These findings
will help guide future expansion of sugarcane operations on mineral soils.
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PESTS AND DISEASES
The same climatic conditions that make Florida a great place for people – sunshine, mild winters,
abundant rainfall – can also help non-native pests survive and reproduce here. Many species have done so
already, including vertebrate animals, invertebrates, plants, bacteria, viruses and fungi.
New organisms reach Florida each year, most of them arriving unnoticed with international travelers
or shipments of goods. A small percentage become so well-established that they create problems by
altering natural environments, damaging crops or creating health issues for people and livestock. Notable
examples include the Burmese python and citrus greening disease, which is caused by a non-native
bacterium and spread by an invasive insect.
Researchers with the University of Florida Institute of Food and Agricultural Sciences are not only
addressing the challenges that invasive pests and emerging pathogens pose today, they are working
to prepare the state for unknown future challenges. Their studies investigate better methods for
detecting pests and pathogens, applying pesticides, improving crop-management regimes and managing
destructive organisms with minimal cost and environmental impact.

Ongoing Research
INVASIVE PLANTS

Managing invasive plants in Florida would be more efficient if scientists could make
accurate long-term predictions about which species are likely to become established
and persist at specific sites. Such predictions generally require a historical perspective,
but present-day land managers often lack detailed records indicating when and where
past plant invasions developed, said ecologist Luke Flory, an assistant professor with the
UF/IFAS Agronomy Department. Flory is part of a team studying factors that influence
plant invasion dynamics over time, such as the role pathogens might play in promoting
or suppressing the spread of an invasive species. Team members hope to develop more
reliable tools for predicting the long-term consequences of plant invasions, and Flory is
encouraging researchers and managers to track current plant invasions to determine the
ecological effects.

HOST-PATHOGEN INTERACTIONS

USDA PHOTO BY PEGGY GREB

In the struggle to survive, organisms constantly evolve to better defend themselves
against natural enemies or thwart the defenses of their prey. Nemat Keyhani, a
professor with the UF/IFAS Department of Microbiology and Cell Science, leads a
team investigating this dynamic in the red flour beetle, Tribolium castaneum, one of
the world’s two most significant secondary pests of stored grains. The team showed
that benzoquinone compounds secreted by the beetle discourage growth of the
entomopathogenic fungus Beauvaria bassiana. In turn, the fungus produces an enzyme
that weakly counters the beetle’s defense. Keyhani believes it may be possible to identify
or breed a more potent B. bassiana strain capable of killing red flour beetles, and use it to
protect grain and grain-based food products stored in climate-controlled facilities.

HYBRIDIZATION OF TERMITE SPECIES

Two invasive species, the Asian subterranean termite, Coptotermes gestroi, and Formosan
subterranean termite, C. formosanus, cause a large percentage of Florida’s termite
damage. In South Florida, the two species often nest in close proximity, and recent
findings indicate that male Asian subterranean termites are mating with Formosan
females and producing offspring, according to a research team led by entomologist NanYao Su, a distinguished professor with UF/IFAS’ Fort Lauderdale Research and Education
Center. Research is under way to determine whether the hybrids can reproduce and
form new colonies, a critical issue for determining the potential threat the insects pose.
Hybrid organisms often surpass both parent species in dimensions such as reproductive
potential and defensive capabilities, meaning that the hybrid termites might prove more
destructive than Asian or Formosan subterranean termites.
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Research with Impact
CITRUS GREENING

The bacterium responsible for citrus greening disease, Candidatus Liberibacter asiaticus,
is transmitted into citrus trees through new shoots, a consequence of feeding activities by
the Asian citrus psyllid, Diaphorina citri. Therefore, scientists believed that early-stage
greening disease primarily affected the citrus canopy. UF/IFAS research showed that the
roots of infected trees actually suffer the greatest initial damage, said soil microbiologist
Jim Graham, a professor with the UF/IFAS Citrus Research and Education Center in
Lake Alfred. Based on his research team’s findings, Graham urged growers to adopt
management practices to optimize root health, such as adjusting the pH of irrigation
water. Although these practices cannot cure greening, they may slow its progression,
and Graham said groves of infected trees have shown impressive recovery within three
seasons after growers took remedial action.

ROSE ROSETTE DISEASE

Florida is the nation’s fourth-largest producer of roses, and UF/IFAS researchers recently
helped the state’s growers avoid a potentially devastating bout with rose rosette disease,
a viral malady that is the most significant threat to U.S. rose production. In late 2013,
reported signs of the disease spurred immediate response from a research team led by
Mathews Paret, an assistant professor with the UF/IFAS North Florida Research and
Education Center in Quincy. The scientists issued alerts, helped identify infected plants
and held training sessions to educate industry and Extension personnel about the disease
and appropriate responses. The rapid response led to the eradication of infected plants
in Florida and no outbreaks have been reported in the state since 2014. The team is
developing a preventive strategy for producers and a test capable of detecting the virus in
non-symptomatic plants.

WEST NILE VIRUS

The Southern house mosquito, Culex pipiens quinquefasciatus, is notorious for transmitting
West Nile virus to humans and other vertebrates. However, genetic variations can cause
some females to vector the pathogen more effectively than others. Chelsea Smartt, an
associate professor with the UF/IFAS Medical Entomology Laboratory in Vero Beach,
investigated by feeding infected blood to female mosquitoes from two geographically
distinct populations, and then analyzed selected genes associated with immune response.
Mosquitoes from one population displayed less gene activation in response to the
pathogen, and their ovary development was barely impacted. These findings suggest
that genetically determined “priorities” for energy allocation may help determine vector
competence in arthropods. Smartt will design bait products to increase mosquitoes’
resistance to West Nile virus and, ideally, prevent the insects from becoming vectors.
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CLIMATE CHANGE
Climate change is one of the most important and controversial scientific topics today. Many scientists
believe that an accumulation of heat-trapping “greenhouse gases” in the atmosphere is causing a slow but
inexorable increase in the Earth’s average surface temperatures. This process is blamed for polar ice-cap
losses, rising seas, coastal flooding and extreme weather events.
Critics question whether human activity can impact global temperatures, and suggest that natural
phenomena may be responsible for unusual weather events that are cited as proof of global warming. They
sometimes assert that only the passage of time can demonstrate the correctness of their position.
At the University of Florida Institute of Food and Agricultural Sciences, researchers have no time to wait.
They are taking action now to address challenges posed by increasing temperatures and rising coastal
waters, regardless of the cause. Projects under way include efforts to increase carbon sequestration,
improve heat and drought tolerance in food crops and livestock, protect coastal areas from flooding and
understand how higher ambient temperatures may affect pest populations.

Ongoing Research
SPACE RESEARCH ON PLANT GROWTH

The vast majority of plants are sessile organisms – meaning they spend their lives in
one location, exposed to environmental extremes that mobile organisms could escape.
Consequently, plants have become highly adaptable to novel environmental conditions.
To explore this phenomenon, plant molecular geneticist Anna-Lisa Paul , a research
professor with the UF/IFAS Horticultural Sciences Department, is investigating gene
activation patterns in the model plant Arabidopsis thaliana when its seedlings are grown
in low gravity during space flight. Changes in gene expression suggest that the plant’s cell
walls loosen, hormone signaling declines, and the plant relies more substantially on light
signaling in the absence of gravity. These findings will help guide efforts to pinpoint genes
associated with specific growth traits in crop plants, knowledge that could help breeders
develop improved varieties.

ECOSYSTEM SERVICES FROM SHELLFISH

Florida aquaculture production of the hard clam, Mercenaria mercenaria, generates
about $20 million annually and improves coastal water quality, as the clams consume
large quantities of microscopic plankton containing nitrogen, an essential nutrient that
harms water quality in excessive amounts. Clam farming also generates cleaner water by
facilitating the activity of bottom-dwelling bacteria that feed on nitrate, a water-soluble
form of nitrogen, according to Shirley Baker, an associate professor with the UF/IFAS
Fisheries and Aquatic Sciences Program. Baker is part of a research team investigating
how the presence of high-density clam populations may accelerate the bacterial activity
and remove nitrogen from water faster. The team will also assess the potential effects
of a warming climate on the clams and bacteria, and estimate the dollar value of clam
farming’s water-quality benefits.

PESTS AND EXTREME WEATHER

Climate change is predicted to cause more frequent and extreme temperature fluctuations
in the Earth’s atmosphere, potentially altering insect distribution and population
dynamics. Dan Hahn, an associate professor with the UF/IFAS Entomology and
Nematology Department, leads a team investigating the effects of rapid temperature
drops called “snap freezes.” Using the common fruit fly, Drosophila melanogaster, the
researchers identified about 100 genes associated with short- and long-term temperature
acclimation, providing a starting point Hahn will use in predicting how climate change
may affect insects that have significant positive or negative impacts on humanity. If
pest species can survive snap freezes, they might gain advantages such as the ability
to reproduce faster, colonizing previously inhospitable ecosystems and thereby cause
more damage.
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Research with Impact
GRASSLAND MANAGEMENT TO CONTROL CARBON

Grasslands cover one-fourth of the world’s land area, and many of these ecosystems
are being converted to more intensive agriculture or replaced with urban development.
This trend could have important implications for atmospheric carbon reduction efforts,
said Maria Silveira, an associate professor with the UF/IFAS Range Cattle Research and
Education Center in Ona. She led a study showing that conversion of native rangelands
into managed pasturelands increased soil carbon by 50%. She advises that adequate
pasture management include proper forage species selection, and adequate fertilization
and grazing strategies. Ranchers who manage their pastures for increased productivity
can also promote carbon accumulation in the soil, a practice which also benefits
the environment.

HEAT-TOLERANT CATTLE BREEDS

The Black Angus is America’s most popular beef cattle breed, but on Florida ranches its
dark coat absorbs solar radiation, making the animals susceptible to heat-stress issues.
Researchers at the UF/IFAS Range Cattle Research and Education Center in Ona have
developed a breed that seemingly combines the best of both worlds, the Ona White Angus.
Center director John Arthington, a professor with the Range Cattle REC, said the Ona
White Angus is the result of crossbreeding light-coated cows and Angus bulls. Genetically,
these cattle are similar to Black Angus and possess some of that breed’s best traits, such as
fast growth and high fertility. The white coat enables the Ona White Angus to stay cooler
in sunny pastures and could make it a logical choice for producers in tropical or subtropical climates.

PREDICTING SEA-LEVEL RISE EFFECTS

If the Earth’s average surface temperatures continue to increase, coastal cities worldwide
will face the threat of flooding – a particularly significant issue for densely populated areas
in Florida, of which most are near sea level. Greg Kiker, an associate professor with the
UF/IFAS Department of Agricultural and Biological Engineering, is part of a team helping
officials in St. Augustine and other coastal cities identify vulnerable areas and take steps
to protect lives and property. The researchers combined multiple computer models to
produce a predictive tool that shows which areas are likely to flood under a given scenario
and what damage can be expected. These projections are helping planners make decisions
on future land use, erosion control, flood protection enhancements, and even the
possibility of moving historic structures out of low-lying coastal areas.
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ECOSYSTEM HEALTH
Native peoples began settling in Florida perhaps 15,000 years ago and the first European explorers
reached her shores circa 1500, but it has only been in the past century that the state has begun to support
large numbers of human inhabitants.
Those 100 years of development and commerce have left their marks on Florida, sometimes triggering or
accelerating changes to the state’s terrestrial, freshwater and coastal ecosystems. These changes may be
carried out deliberately or they may be the results of accidents, such as inadvertent releases of pests or
pathogens that arrive with international travelers or cargo shipments.
As they have done for more than a century, researchers with the University of Florida Institute of Food
and Agricultural Sciences are seeking answers to help people understand ecosystem changes, adapt
to them and find opportunities to benefit from them. Among the projects under way now are efforts to
characterize the functions of isolated wetlands, protect native species threatened by development and
invasive organisms, reduce collection pressure on highly prized ornamental fish and unlock methods for
cultivating pine trees more efficiently.

Ongoing Research
DISEASE PREVENTION

Florida has 400 commercial facilities that breed deer for hunting and venison production,
creating about 1,700 jobs in rural counties. One challenge to the industry is epizootic
hemorrhagic disease, responsible for more than $32 million in losses in 2014. The disease
is caused by viruses in the Orbivirus genus and spread by biting midges (“no-see-ums”),
though it is unclear which midge species pose the greatest threat. In 2015, the Florida
Legislature appropriated $2 million in annual funding to address deer health in captive
breeding facilities. A research team led by Samantha Wisely, an associate professor
with the UF/IFAS Department of Wildlife Ecology and Conservation, will pinpoint the
virus(es) and midge species involved, develop best management practices, create a model
to predict future outbreaks, and lay the groundwork for vaccine development.

CAPTIVE REPRODUCTION

Worldwide, about 1,800 species of marine fish are sold through the pet trade, and virtually
all of them are wild-caught, says ornamental aquaculture expert Matt DiMaggio, an
assistant professor with the UF/IFAS Fisheries and Aquatic Sciences Program. In
some regions, collection pressure has negatively impacted populations of highly prized
fish. DiMaggio leads a research team that is developing protocols for breeding several
in-demand species at the UF/IFAS Tropical Aquaculture Laboratory in Ruskin. One such
species is the Pacific blue tang, Paracanthurus hepatus, that was animated in the Disney
film “Finding Nemo” and will be portrayed again in the upcoming sequel, “Finding Dory.”
Captive breeding offers a way to supply the market with fish while protecting natural
populations important for reef health, and the Ruskin lab is a global leader in this field.

ISOLATED WETLANDS

Scientists often find that seemingly separate natural systems actually influence one
another. Forest hydrologist Matt Cohen, an associate professor with the UF/IFAS School
of Forest Resources and Conservation, believes that small, sometimes temporary marshes
and pools known as geographically isolated wetlands help buffer water flow in nearby
creeks and promote better water quality downstream. Cohen and his colleagues developed
computer models showing that when rainfall is abundant, isolated wetlands hold excess
water until it seeps into shallow, sub-surface aquifers; under dry conditions, these
aquifers supply nearby creeks and lakes with the stored water. Cohen plans to investigate
whether small isolated wetlands filter contaminants more efficiently than their larger
counterparts because, acre-for-acre, smaller wetlands have a greater proportion of
extremely shallow water, where chemical reactions are often markedly enhanced.
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INVASIVE SPECIES

The barn owl, Tyto alba, is a vital component of the rodent-control routine at many
sugarcane and vegetable farms within the Everglades Agricultural Area (EAA), thanks to
a UF/IFAS program that promotes construction of nesting boxes in crop fields. In recent
years, the boxes have attracted unwanted tenants – swarms of Africanized honeybees,
Apis mellifera scutellata. These insects aggressively defend their nests from perceived
threats, a trait that endangers owls and agricultural workers who encounter the bees.
Entomologist Bill Kern, an associate professor with the UF/IFAS Fort Lauderdale
Research and Education Center, leads a team that developed an effective solution: They
use an insect repellent to divert bees from nesting boxes and instead lure them to nearby
traps scented with a chemical attractant. Growers are already adopting the practice.

GENOME SEQUENCING
In 2014, a team of scientists completed genome sequencing for the loblolly pine tree,
Pinus taeda, the most economically important pine species in the Southeast. John Davis,
a professor and associate director with the UF/IFAS School of Forest Resources and
Conservation (SFRC), was part of the team. Davis says the sequencing has yielded muchneeded information on disease resistance genes. The team and industry collaborators
have made great strides in managing fusiform rust, a fungal disease that is the primary
threat to Southern pine production. This disease was a negligible concern for producers
throughout most of the 20th century and unexpectedly became a challenge to the plantedpine industry in the 1960s and 70s; additional sequencing could help breeders produce
new loblolly varieties with improved resistance to fusiform rust.

AUGMENTING POPULATIONS

The Schaus swallowtail, Heraclides aristodemus ponceanus, is one of Florida’s rarest
butterflies and the only swallowtail nationwide that is federally listed as endangered. Its
entire native range covers only small portions of Southeastern Florida and the Keys. By
the early 1990s, hurricanes and loss of habitat almost drove the species to extinction. A
captive breeding program at UF’s Florida Museum of Natural History, led by associate
professor Jaret Daniels of the UF/IFAS Entomology and Nematology Department, saved
the species by raising and then releasing thousands of adults. By 2012, wild populations
had declined again, so the breeders renewed their efforts. Now, butterfly numbers are
increasing and researchers plan to continue the conservation effort and investigate how
environmental factors influence population dynamics.
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NUTRITION AND HEALTH
The modern science of nutrition is little more than a century old, and in that time researchers have
studied interactions between nutrients and the human body ranging from the fulfillment of basic
macronutrient needs to activities happening at the molecular level.
Researchers with the University of Florida Institute of Food and Agricultural Sciences have made notable
discoveries in nutrition, including pioneering work on zinc and the B-vitamin folate. Today, the scope of
UF/IFAS nutrition research is broader than ever, as our faculty members investigate ways to fight chronic
disease, improve food safety, and encourage Floridians to lead more health-conscious lives.
These projects include development of an antimicrobial compound from shrimp shells, possible
treatments for genetic conditions such as lupus, and efforts to help young people make healthy dining
choices. These projects and many others are overseen by the Florida Agricultural Experiment Station as
part of the UF/IFAS commitment to promote healthy communities throughout the state, the nation and
the world.

Ongoing Research
NEW LUPUS TREATMENTS

The human immune system protects our bodies by finding and destroying pathogens; to
function properly it must recognize foreign bodies and target them exclusively. In people
suffering from certain autoimmune diseases, the system malfunctions and produces
antibodies that attack healthy human tissue. These maladies often cause chronic
inflammation and pain; some can even be fatal. Joseph Larkin, an associate professor
with the UF/IFAS Department of Microbiology and Cell Science, leads a research team
developing a treatment for lupus, one of the most well-known autoimmune diseases.
Lupus causes overproduction of cytokines, compounds that signal cells to produce
antibodies. The treatment Larkin envisions would involve giving patients a peptide known
as Suppressor of Cytokine Signaling-1 that is believed to reduce cytokine production.
Early findings are promising, though human trials are years away.

ANTI-OBESITY CAMPAIGN

Obesity rates among U.S. adolescents have more than quadrupled since 1976. Anne
Mathews, an assistant professor with the UF/IFAS Department of Food Science and
Human Nutrition, is addressing the problem through a USDA-funded project known
as “Get Fruved,” which encourages fruit and vegetable consumption and other healthprotective habits. The five-year, $4.9 million effort is enabling students at UF and seven
other universities to develop and implement obesity-prevention programs for high-school
and college students. The curriculum encourages participants to eat a balanced diet,
exercise often and manage stress effectively. Components of the project include a website,
social media outreach, live events and competitions. Researchers will evaluate the
project’s effectiveness and hope to apply their findings to develop a similar program for
middle- and elementary-school students.

AGING EFFECTS ON MUSCLE

Scientists have established that many physical changes common in aging people and
animals result from biochemical activity declines that can sometimes be slowed or
even reversed. Muscle physiologist Stephanie Wohlgemuth, an assistant professor with
the UF/IFAS Department of Animal Sciences, is investigating how dietary restrictions
can stimulate autophagy, a cellular process that dismantles and replaces old, poorly
functioning cell components. Her previous research with rats showed that diet-induced
autophagy promotes efficient energy production and discourages premature cell death,
benefits that could slow sarcopenia, the loss of muscle tissue associated with old age. Now,
Wohlgemuth is researching possible methods for stimulating autophagy in older horses,
with the goal of developing interventions for both animal and human populations that
optimize this function without the need for dietary changes.
2016 UF/IFAS RESEARCH DISCOVERIES | NUTRITION AND HEALTH | 1

UF/IFAS RESEARCH DISCOVERIES
Research with Impact
CHITOSAN’S ANTIBACTERIAL EFFECTS

Shrimp may soon be the source of a low-cost, environmentally friendly antimicrobial
compound that protects food animals from pathogens, according to Kwang Cheol Jeong,
an assistant professor with the UF/IFAS Department of Animal Sciences. He leads a team
studying chitosan, an edible compound derived from shrimp shells that kills bacteria and
fungi. If approved by the FDA, chitosan could replace some traditional antibiotics used to
prevent or treat disease outbreaks in animal production facilities. Jeong’s team showed
that chitosan microparticles quickly clear pathogenic E. coli O157:H7 bacteria from
calves’ digestive systems, a promising finding for ranchers. Researchers also believe the
compound could protect cultured seafood species from waterborne pathogens, a finding
that has also generated global interest in the commercial production of chitosan for sale to
aquaculture producers.

IRON LOADING DISEASES

For years, scientists searched for the protein that facilitated iron uptake by the human
liver, enabling it to clear excess iron from the bloodstream. In 2015, Mitchell Knutson, a
professor with the UF/IFAS Department of Food Science and Human Nutrition, identified
a protein called ZIP14 as a major iron transporter in the liver. This discovery opens the
door to potential novel strategies for treating “iron overload” issues that arise from
certain genetic disorders. Excessive iron concentrations in the liver can damage this
organ and lead to other serious health problems. Knutson’s findings will enable scientists
to develop medications that block ZIP14’s action and attenuate iron uptake by the liver,
thus allowing for more efficient removal of excess iron from the circulation when using
current therapies.

SCHOOL LUNCH PROGRAMS

Only about 1 percent of American adolescents consume enough fruits and vegetables, but
UF/IFAS economist Jaclyn Kropp believes the National School Lunch Program could
help rectify the situation. Kropp, an assistant professor with the Department of Food and
Resource Economics, led an exploratory study where middle-school students pre-ordered
their lunches; one pre-order group was encouraged to choose healthy foods. The results
showed that, on average, students who pre-ordered made healthier choices than students
in control groups who selected their food in the cafeteria. The pre-order group that was
encouraged to eat healthy purchased 50 percent more fruit, 30 percent more vegetables
and almost 40 percent more low-fat milk, compared with a control group. The USDA has
interest in large-scale pre-ordering systems and in using Kropp’s findings to help guide
their development.
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WATER QUALITY
Florida is known for its abundant freshwater resources, which have not only shaped the state’s unique
geography but also play a huge role in supporting its two largest industries, tourism and the production
of agricultural and natural-resource commodities. Clean water is also vital to the health of Florida’s
residents and natural environments, and demand for potable water will be a pivotal issue in Florida’s
future as the state’s population expands beyond 20 million.
At the University of Florida Institute of Food and Agricultural Sciences, water has long been a top
research priority. Countless studies seek new ways to protect and improve water quality, irrigate
landscapes more efficiently, assess the effects of contaminants, and understand how water resources can
be managed more effectively and affordably.
Many of these projects are interdisciplinary and involve multiple institutions because Florida’s
freshwater resources touch upon so many fields of study. Water is also a vital element of many industries,
which requires UF/IFAS experts to frequently confer with stakeholders, commodity groups and
government agencies in efforts to build consensus on research priorities and long-term goals.

Ongoing Research
PHARMACEUTICALS IN URBAN RIVERS

Surface waters in major metropolitan areas can become contaminated with medicines
used to treat a variety of human ailments if local water-treatment systems are unable
to completely eliminate the pollutants from discharge water. Gurpal Toor, a soil and
water scientist located at the UF/IFAS Gulf Coast Research and Education Center, leads
a team researching the presence of pharmaceuticals in Florida’s urban waters as part
of a larger effort surveying for all classes of organic and inorganic contaminants. They
found that two of the most common drugs in Tampa-area rivers were the decongestant
pseudoephedrine, and an anti-seizure medication, carbamazepine. After determining
which contaminants are routinely found in urban surface waters, Toor and his team plan
to investigate the sources of these pollutants, their effects on water quality, and explore
solutions to protect water quality.

RESIDENTIAL LANDSCAPES

Lush lawns are a common sight in Florida, but the state’s sandy soils do not hold water
effectively, leading many homeowners to irrigate. In some communities, two-thirds of
domestic water use is devoted to outdoor irrigation, much of it unnecessary or incorrectly
applied, according to irrigation expert Michael Dukes, a professor with the UF/IFAS
Department of Agricultural and Biological Engineering. To encourage residents to
voluntarily reduce water consumption, UF/IFAS partnered with state agencies to offer
the Florida-Friendly Landscaping™ (FFL) Program that promotes environmentally
sustainable lawn-care practices. A team led by Dukes demonstrated the effectiveness
of FFL by analyzing water-billing data for Tampa-area homes. The results showed that
homes with FFL-certified yards used one-fourth the volume of irrigation water compared
to homes with equivalent high-quality turf but no certification.

CLEAN WATER AND TOURISM

North Florida’s surface waters offer impressive opportunities for swimming, diving,
fishing and boating, and Kelly Grogan believes that Floridians’ enthusiasm for these
activities may be one key to ensuring high water quality in the future. Grogan, an
assistant professor with the UF/IFAS Department of Food and Resource Economics,
leads a team assessing the economic value of high-quality recreational waters to state
residents to evaluate the feasibility of creating incentives for local farmers to reduce
their environmental impact. Grogan’s team is developing models to determine how new
production practices might affect the water quality and flow in the Lower Suwannee
and Santa Fe River Basin, with the cooperation of farmers who recognize the economic
importance of water quality to their communities.
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SALTWATER INTRUSION

Winding through Martin and Palm Beach counties before reaching the Atlantic Ocean,
the Loxahatchee River is the southernmost body of water named to the National Wild
and Scenic Rivers System. Development has increased demands on local subterranean
freshwater reserves and enabled seawater to gradually intrude upstream, killing bald
cypress trees and enabling salt-tolerant mangroves to replace them. Rafael MuñozCarpena, a professor with the UF/IFAS Department of Agricultural and Biological
Engineering, is part of a team that collected data from the Loxahatchee ecosystem and
used it to develop a computer model that predicts how coastal floodplain forests will
respond to saltwater exposure. The South Florida Water Management District used the
team’s findings to establish minimum water-flow levels needed in the Loxahatchee to
support local ecosystem health.

CONTROLLING COPPER

For more than a century, citrus growers have used copper-based products to protect their
groves from fungal and bacterial diseases. However, long-term use of these products
can lead to copper accumulation in the soil that can compromise water quality. Growers
are eager to remedy the situation, but many options are too costly. However, a research
team led by soil chemist Zhenli He, a professor with the UF/IFAS Indian River Research
and Education Center, identified a cost-effective remediation method: calcium residue
that municipal water-treatment facilities collect as a byproduct of water purification.
When applied to soil in groves using a mechanical spreader, the calcium-rich material
chemically stabilizes copper, making it less likely to run off into nearby waterways.
According to He, local growers have begun adopting the practice.

WETLANDS AS RESERVOIRS

Since 1994, significant efforts have been initiated to reduce the phosphorus content of
stormwater departing the Everglades Agricultural Area (EAA), the state’s primary source
of sugarcane and winter vegetables. As a part of this effort, 57,000 acres of wetlands
adjacent to the EAA were constructed to hold runoff while water-soluble phosphorus
is absorbed by algae and plants and chemically bound into non-soluble forms and
accumulated in soils; ongoing water-quality monitoring proves the effort is succeeding. K.
Ramesh Reddy, a graduate research professor with the UF/IFAS Soil and Water Science
Department, and his colleagues developed reliable techniques to characterize the stability
of stored phosphorus in these wetlands and determine their capacity to retain additional
phosphorus that potentially can help managers to determine the long-term performance
of these constructed wetlands.
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UNDERGRADUATE RESEARCH
University of Florida undergraduates help address important scientific challenges through summer
research internships offered through the Florida Agricultural Experiment Station. Most internships
are conducted in Gainesville, but some are based at off-campus facilities, such as one of the 12 UF/IFAS
Research and Education Centers or at various other locations in Florida and abroad.
The experience introduces students to career options available via the UF/IFAS College of Agricultural
and Life Sciences’ 14 academic departments and two schools. Internship projects are designed to
complement the research goals of participating faculty members. For students, participation in
university-level research can provide an advantage when they apply for jobs or graduate schools.
In 2015, 62 undergraduates were selected for the program. Depending on the project, the interns may
have learned to design experiments, conduct field work, handle and store samples, record data, operate
sophisticated instruments, and publish study results. Many students and faculty find the program so
beneficial that they continue working together after the program concludes.

HORSE GENOMICS

One advantage of an undergraduate internship is the opportunity to learn about the
subject matter behind a study, and why the research is being conducted. Students working
with equine geneticist Samantha Brooks acquire a range of experience as they help
conduct research on genetic factors that may contribute to the development of equine
laminitis, a serious orthopedic disorder. Brooks, an assistant professor with the
UF/IFAS Department of Animal Sciences, said that her interns’ responsibilities include
maintaining health records on study animals, processing materials for DNA samples, and
conducting lab procedures to isolate and analyze specific genes. Undergraduate interns
have helped Brooks pinpoint a mutation associated with a gene that controls skeletal
growth and could provide additional insights about laminitis.

COVER CROPS

By assisting with experimental design, undergraduate research interns gain a better
appreciation of the scientific method as they determine how to rigorously test a hypothesis
without exceeding space, time and budget constraints. Carlene Chase, an associate
professor with the UF/IFAS Horticultural Sciences Department, involved her intern in
every step of a study aimed at developing improved cover-cropping techniques. The study
is part of a large-scale project that Chase is leading on organic strawberry production,
a sector that is experiencing rapid growth. After helping to plan the study, the intern
followed through by planting seed, tracking cover crop growth, and assessing weed
suppression provided by the cover crops. Through exposure to the realities of scientific
research, interns supplement their classroom learning with valuable experience and
practical skills, Chase said.

SEA TURTLE HEALTH

Some undergraduate research internships involve field work, providing a different
experience from laboratory analysis. To assist Ikuko Fujisaki with a project focused on
microscopic nematodes that colonize the shells of marine turtles and may cause harm
their to health, interns joined U.S. Geological Survey (USGS) teams at sites along the
Florida and Alabama Gulf Coast. They scouted beaches for nesting female turtles, scraped
residue samples from the reptiles’ shells, and helped USGS personnel draw blood samples
and tag turtles for identification and tracking. Fujisaki, a research assistant professor with
the UF/IFAS Fort Lauderdale Research and Education Center, said the internship taught
students to work in a team, accurately record data, and then properly store, package and
ship biological samples to ensure that they are preserved in good condition for analysis.
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Intellectually, perhaps the most exciting aspect of an undergraduate research internship
is the chance to make discoveries relevant to important issues. One student working
with microbiologist Kelly Rice found herself on the cutting edge of genetic investigation
concerning the pathogenic bacterium Staphylococcus aureus, responsible for numerous
diseases including mastitis in dairy cows. To confirm the role of genes that were thought
to influence production of nitric oxide, a compound that protects the bacterium from host
immune responses, the student cultured and monitored several S. aureus genetic mutants
under various environmental conditions. Rice, an assistant professor with the UF/IFAS
Department of Microbiology and Cell Science, explains that this research may eventually
lead to new therapies that impair the pathogen’s ability to produce nitric oxide, rendering
it more vulnerable to antibiotic treatments.

CATTLE REPRODUCTION

While assisting beef cattle expert Cliff Lamb, one undergraduate research intern
discovered a potential new career path. The student helped assess the efficiency of
reproduction-management programs and the effects of sub-optimal maternal nutrition
on calf development in utero. Her responsibilities included comparing the post-partum
development of calves conceived using various estrus synchronization methods,
analyzing ultrasound images of unborn calves to assess their growth, and collecting
samples of cattle feed, blood and fecal material. Lamb, a professor with the UF/IFAS
North Florida Research and Education Center in Marianna, said it’s common for students
to seek internships to gain experience in a potential career field, but because the UF/IFAS
internship program focuses on providing research experience, it may introduce students
to unfamiliar scientific disciplines, occasionally with life-changing results.

MOSQUITO-BORNE ILLNESSES

Undergraduate interns with entomologist Chelsea Smartt investigate gene activity that
determines whether female mosquitoes will become disease vectors after consuming
blood containing pathogens such as West Nile virus or chikungunya. The interns isolate
and copy RNA molecules from captive mosquitoes, identify target genes using computerassisted bioinformatics analysis, then use a process called polymerase chain reaction to
generate numerous copies of the target genes for further study. The interns have helped
Smartt, an associate professor with the UF/IFAS Medical Entomology Laboratory
in Vero Beach, identify three genes that significantly influence whether a mosquito’s
immune system will destroy recently consumed pathogens, or allow them to survive
and reproduce. Smartt said the work has inspired some interns to take an interest in
bioinformatics, a fast-developing scientific field with numerous job opportunities.
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Facilities
UF/IFAS provides research support for faculty members assigned to 14 departments and one school on the
UF main campus, plus off-campus facilities including 12 Research and Education Centers, six Research and
Demonstration Sites (that include two biological stations), a research forest, an 850-acre dairy farm, and a
fuel ethanol pilot plant.
UF/IFAS researchers play leading roles in campus-wide research initiatives such as the Emerging Pathogens
Institute, Florida Climate Institute, UF Genetics Institute, and UF Water Institute. They also are involved in
UF/IFAS-based centers of excellence such as the Center for Aquatic and Invasive Plants, Center for Food
Distribution and Retailing, Center for Landscape Conservation and Ecology, Plant Innovation Center, and
the Center for Public Issues Education in Agriculture and Natural Resources.

“ Table 40. Total and Federally Financed Higher Education R&D Expenditures in the Agricultural Sciences, Ranked by FY 2014 Total: FYs 2011–14.” NCSES Data. National Science
Foundation. Web. 23 Dec. 2015. From http://1.usa.gov/1lNOqGT
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