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THE DIRECTOR

Dear Readers,
This publication contains several stories selected from
research activities across the College of Agriculture and
Life Sciences for your reading enjoyment. Hopefully,
regardless of your background or experience, you will

find something of interest to you.
These reports, which touch in some manner, on
animals, plants, insects, human health, finances and the
environment represent but a small sampling of the many
important activities in the College.
In spite of the current economic situation in our state
and across the nation we have hard working faculty and
staff who continue to be competitive in the grant game
to support research that is important to this nation's
economic viability.
Thanks to our very competent production staff
who always develop a quality publication and to our
excellent faculty and staff who generated the information
that is being reported.
As always, feel free to contact my office if you have
questions or need additional information.
Enjoy,

Colin Kaltenbach
Vice Dean and Director, Agricultural Experiment Station
kltnbch@ag.arizona.edu
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The biomass of Withania, a medicinal plant, is about five times greater in aeroponically -grown plants, as noted in the contrasting leaf
sizes above.

A NEW ANTICANCER COMPOUND
FROM AN ANCIENT PLANT

blood vessels that make a tumor
malignant. It also shows promise in
treating Alzheimer's and Parkinson's
diseases.

Using

a

different agricultural method leads to discovery

By Susan McGinley

The powdered roots and /or

-

extracts derived from roots
of the winter cherry plant

Withania somnifera (L.) Dunalhave been used for more than
3,000 years in India as a general
tonic to build stamina, improve
mental concentration, relieve stress
and enhance health.
Commonly known as
"ashwagandha" in Ayurvedic

medicine, scientific tests on the
preparation have shown that it
has anti -inflammatory, cardioprotective, antioxidant and
antitumor properties, among others.
The compound withaferin A,
scientifically studied since the
1960s, seems to play the largest
role in the plant's anticancer
effects by reducing tumor mass
and preventing the growth of
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At the University of Arizona,
scientists in the Southwest Center
for Natural Products Research
and Commercialization (Natural
Products Center) in collaboration
with the Whitehead Institute at
the Massachusetts Institute of
Technology, have discovered a
second form of withaferin that has
identical functions in a less potent,
slower-acting form that might
be used as a "prodrug," or drug
precursor in the pharmaceutical
industry.
"Finding a water -soluble analog
of withaferin A in this medicinal
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THE SOUTHWEST CENTER FOR

NATURAL PRODUCTS RESEARCH
AND COMMERCIALIZATION

(SCNPRC)
Scientists at the Southwest Center
for Natural Products Research and
Commercialization are working with
universities, with agrochemical and
pharmaceutical companies, and
with other commercial entities to
develop new biological and industrial

products. Many of the SCNPRC's
projects aim to improve the

longevity of agriculture in Arizona,
the Southwest, and semiarid

lands throughout the world, and to
understand the complex ecology
of arid land ecosystems. As part of
the Office of Arid Lands Studies,
the SCNPRC recently joined the

School of Natural Resources and
the Environment in the University of
Arizona's College of Agriculture and
Life Sciences.

plant that is readily converted
into its biologically active form
under physiological conditions is
significant," says Leslie Gunatilaka,
director of the SCNPRC, "especially
if it turns out to be a clinically
useful drug."
Withania is widely cultivated for
commercial use in its native India,
and also in the Middle East and in
North America. Ashwagandha is
sold as a dietary supplement in the
United States and Europe. Although

traditionally grown outdoors in soil,
the UA team decided to use an
entirely nontraditional method
aeroponics-to produce bulk
amounts of withaferin A needed for
biological evaluation.
"We found that the biomass of
Withania is about five times greater
in aeroponically -grown plants,"
says Gunatilaka. In aeroponics,
plants are set over enclosed
chambers where their suspended
roots are misted with water and
nutrients, instead of growing in soil.
"Using the aeroponic system
for cultivation, we've been able
to produce over 20 grams of
withaferin A in a single greenhouse
operation in Tucson," he says. "It
would normally cost around $195
just for 10 milligrams. And although
Withania usually takes two to three
years to mature to sizeable roots
to be commercially viable, here it
takes just six to nine months."
The UA College of Agriculture
and Life Sciences provided funding
for the project, along with the
USDA. In addition to Gunatilaka,
the research scientists included
Ya -ming Xu, Marilyn T. Marron,

-

Emily Seddon and Stephen R
McLaughlin, Natural Products
Center; Dennis Ray, UA School of
Plant Sciences; and Luke Whitesell,
Whitehead Institute.
Not only did the aeroponic
method yield bigger plants faster,
with more withaferin A than usual,
it also unexpectedly stimulated the
plants to produce large amounts
of a new natural product
water
soluble sulfate form of withaferin A.

-a

The University of Arizona

Upon testing, this new form
demonstrated the same bioactivity
as withaferin A. It was able to
inhibit the proliferation and survival
of tumor cells, disrupt tumor
formation and induce the healthy
cells' heat -shock response to
reduce stress and increase survival,
according to the researchers.
The difference is that the sulfate
form of withaferin A is slower
acting and water soluble, and can
be converted to withaferin A in cell
culture media. The researchers,
expecting that this withaferin A
analog will convert to its active
form when metabolized in the
body, are pursuing further testing in
animal models. The patent will be
held by the UA and MIT.
Withaferin A is just one of
hundreds of such compounds
the Natural Products Center
has isolated, characterized and
evaluated since its inception in
1996. The center searches for
compounds in desert plants and
their associated microorganisms
that can improve human health
and also be developed as potential
industrial products in Arizona.
So far, Natural Products Center
scientists have discovered several
compounds in desert organisms
that can significantly inhibit the
growth of tumors. Many have been
patented and have progressed
to extended evaluation for their
pharmaceutical value.
Contact
Leslie Gunatilaka
(520) 621 -9932
leslieg@ag.arizona.edu
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SCIENTISTS AT UA,
COLLABORATING

INSTITUTIONS
DECODE MAIZE
GENOME
Research to aid development

of higher-yielding disease resistant and drought-tolerant
cultivars
By Lori Stiles, University

Communications

Scientists from the University
of Arizona led by Arizona

Genomics Institute
director Rod A. Wing and from
collaborating institutions have
deciphered the complete genetic
code of the maize plant for the first
time.
The researchers, who have been
collaborating for the past four
years on the National Science
Foundation -funded Maize Genome
Sequencing Project, have provided
the complete sequence and
structures of maize genes and their
locations, in linear order, on both
the genetic and physical maps of
maize.
The milestone achievement and
companion papers, published in
the Nov. 2009 issues of Science,
PLoS Genetics and the Proceedings
of the National Academy of
Sciences, provide a "gold standard"
reference for scientists working
to understand the biology and
evolution of maize.

Fusheng Wei and Jianwei Zhang
of Wing's group at the Arizona
Genomics Institute, or AGI, in the
UA School of Plant Sciences, report
their research in the paper, "The
Physical and Genetic Framework of
the Maize B73 Genome," in PLoS

Genetics.
Yeisoo Yu of AGI and Carol
Soderlund, director of the Arizona

Genomics Computational
Laboratory, independently led
the UA's effort to generate a set of
full -length cDNAs [complementary
DNA], sequences that represent
about 27,000 of the maize genome
complement. They are co- authors
on the Science paper, "The B73
Maize Genome: Complexity,
Diversity and Dynamics."
"The Arizona team's work
will have a great impact on
basic research and provide a

comprehensive foundation to
systematically study maize biology
with the goal of breeding higher
yielding, disease -resistant and
drought -tolerant cultivars," said
Wing.
The team's pivotal research
served as the foundation for other
analyses and companion papers
presented in the journals, Wing
said.

Maize, which was domesticated
over the past 10,000 years from
a grass called "teosinte" native
to Central America, is one of the
world's most important food crops.
Last year in the United States alone,
12 billion bushels of maize grown
on 86 million acres of land was
valued at $47 billion.
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Arizona Genomics Institute director Rod A.
Wing, who led UA's effort in sequencing the rice
genome in 2005, led UA scientists in sequencing
the corn (maize) genome.

"Contemporary society is now
faced with growing demands for
food and fuel in the face of global
climate change and the potential
for increased disease pressure," Wei
and Zhang wrote in a summary of
their paper.
They said they undertook the
maize genome sequencing project
"to provide a comprehensive
foundation to systematically
understand maize biology with the
goal of breeding higher yielding,
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disease -resistant and drought -

tolerant cultivars."
Improved crops are needed
because agriculturists are
challenged to grow more crops on
less land, with less water, and on
poorer soil, Wing said.
Maize is a model organism for
fundamental plant science, and so
important to research that can be
used to genetically improve its grass
relatives such as sorghum, wheat
and rice, the UA scientists said.
Such efforts are urgent: The

United Nations predicts that world
food output must grow by 70
percent over the next four decades
to feed a projected extra 2.3 billion
people by 2050.
"If current population projections
are correct, we will have to double
world food production in the
next 30 to 40 years," said Colin
Kaltenbach, vice dean of UA's
College of Agriculture and Life
Sciences. "Accomplishments such
as this, achieved by Dr. Wing and
his colleagues and collaborators,
are the only way we will ever
achieve this goal."
Wing's group led the construction
of an integrated genetic and
physical map of maize in a
previous NSF -funded project that
began in 1998. Genetic maps show
the location of genes along a single
DNA molecule; physical maps
also show the order and spacing of
the genes. The maps served as the
blueprint, or roadmap, to sequence
the genome.
Making the maps that were the
template used to analyze the maize

genome sequence "was a major
contribution by our lab and was
extremely time consuming and
painstaking because the maize
genome is highly repetitive," Wing

genes from various tissues and

common environmental stress
conditions," Yu said.
"These maize sequences have
an immense value for accurate
identification of genes by
determining the gene structures in
maize genome sequences and for
understanding their functions."
Among the 27,000 maize
sequences, Yu, Soderlund and their
co- workers discovered about 1,600
unique maize genes - genes not
found in other plant databases.
These unique maize genes
are priority targets for studies
that will provide information to
better understand the biology and
production of maize and cereal

said.
The maize genome contains 2.3
billion nucleotide sequences, about
85 percent of which are repetitive.

-

Their function if the repetitive
sequences do have a function

- is

unknown.
In the Nov. 20 paper, Wei,
Zhang and co- authors present
a detailed account of how they
sequenced the maize genome from
a selected set of 17,000 artificially
made segments of nucleic acid
called "BAC" clones, or "bacterial
artificial chromosomes," a tool
that biologists use to find gene
sequences that encode proteins of

crops, Yu said.
Contact
Rod Wing
(520) 626-9595
rwing @ag.arizona.edu

interest.
They led the team in merging all
17,000 individual sequences into
10 sequences that represent the 10
chromosomes of maize.

"We promised to do the job,
and we got it done," Wei said.
"This achievement took great team
work. We really appreciated the
support from the department, from
the college and from the university
during this project."
The Arizona team collaborated
with scientists from Washington
University -St. Louis, Cold Harbor
Laboratory and Iowa State
University on the project.
The more than 27,000
sequences that Yu, Soderlund and
their colleagues independently
sequenced "represent the expressed
The University of Arizona

-
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FETAL

PROGRAMMING
IN DIABETES
Researching the link between
mother and child using sheep
models
By Susan McGinley

Babies born to women who
have high blood sugar

(gestational diabetes) during
pregnancy face a greater risk
for developing obesity and Type
2 diabetes later on. Although
elevated blood sugar levels can be
mild for diabetic mothers who take
precautions, the excess glucose
crossing the placenta into their
babies may seriously affect the

pancreatic beta cells, which are
involved in insulin secretion.
Not enough is known about
exactly how or when the mother's
gestational diabetes affects the
fetus to the point where it can
impair the child for life. Scientists
at the University of Arizona are
conducting research to fill in the
gaps in knowledge regarding
the fetal response to mild sugar
overload.
"Since 1991, the working
hypothesis has proposed that
what you're exposed to in utero
can define your life," says Sean
Limesand, an assistant professor
in the University of Arizona
Department of Animal Sciences.
"The developmental period is
essentially when your organs are
forming, establishing the functions
they will have after birth. The
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pancreas is one of the organs

important for metabolism."
Focusing specifically on the
way the pancreas develops before
birth, Limesand measured different
types and levels of hyperglycemia
in sheep models to help establish
a baseline for eventual clinical
guidelines in treating pregnant
women with gestational diabetes.
The year -long study was conducted
in collaboration with Ronald Lynch,
a professor in the Department of
Physiology and funded through
a Science Foundation of Arizona
New Opportunity Investment
award.
The timing is critical: The
incidence of mothers with
gestational diabetes has doubled
over the past eight years, while at
the same time cases of non-insulin
dependent diabetes have risen

7

in children. In Arizona, a study
conducted among the Pima Indians
by the Phoenix Epidemiology and
Clinical Research Branch of the
National Institute of Diabetes and
Digestive and Kidney Diseases has
shown links between fetal exposure
to diabetes during pregnancy and
greater risk for developing diabetes
in adulthood.
The landmarks of development in
sheep are very similar to humans,
Limesand says. "For the study,
we're looking at a level of diabetes
that is not severe. Clinically, the
concentrations chosen reflect the
upper limits of what would be
within an acceptable range for a
mother with controlled diabetes."
During their study, Limesand and
Lynch, working with postdoctoral
student Alice Green, infused
glucose at varying amounts into
sheep for two weeks to mimic the

intermittent, pulsing form of mild
diabetes human mothers may
experience during the day after
meals. They compared the diabetic
mothers to control sheep receiving
saline.
The beta cell function, measured
by decreased insulin secretion, was
45 percent less in diabetic fetuses.
Thus exposure to even mildly
elevated glucose concentrations
can alter beta cell function during
fetal life. Upon analysis, the
impaired insulin secretion in the
fetuses was found to be associated
with accumulation of reactive
oxygen species
type of free
radical containing oxygen. The
findings indicate oxidative stress
may be causing the beta cell
impairment, because if reactive
oxygen species are not cleared
rapidly or properly, they will
damage cellular proteins, DNA and
lipids.

-a

THE COST OF DIABETES

More than 284,000 Arizonans have
been diagnosed with diabetes,

accounting for more than 91,000
hospitalizations and $2.5 billion in
health care costs -and the number
of cases could double by 2020 if the

current prevalence rates continue.
National figures published in the
journal Diabetes Care in November
2009 note that the number of people
with diagnosed and undiagnosed
diabetes totals about 24 million and
will nearly double to 44 million by the
year 2034. Related medical costs
are projected to rise from $113 billion
to $336 billion in 2007 dollars.

"Now that we've defined the
model, we need to figure out how
to circumvent these outcomes,"
Limesand says. "That may not
be by controlling glucose. Our
next stage is to find some way
to manage the fetus so it's not
compromised by repeated exposure
to hyperglycemia -possibly by
infusing antioxidants into it to block
the effects."
Contact
Sean Limesand
(520) 626-8903
Iimesand @ag.arizona.edu

Lab photos of Islets of Langerhans in sheep pancreas show immunofluorescent staining for
insulin (blue), vasculature (green) and other endocrine hormones (red for alpha, delta and F
cells.

The University of Arizona
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DEVELOPING NITROGEN APPLICATION
GUIDELINES FOR MEDJOOL DATES
Industry- sponsored research focuses on young trees
By Susan McGinley

Medjool dates are among
the largest, softest and
sweetest in the world.
And they are the primary date
grown in California's Bard Valley
and in neighboring Yuma, Arizona.
The combined region produces
about 30 million pounds of dates

annually -99 percent of them
Medjools-with an estimated value
of $40 million.
With date acreage expanding
in the Yuma area, and the
demand (and price) for Medjools
increasing, successful refinements
in production practices can make
a difference in yields and in
crop returns. That is the goal of
an industry-sponsored nitrogen
application study conducted by
Glenn Wright, associate research
scientist at the Yuma Valley

-to

Workers harvesting Medjool dates are lifted into
the trees on metal scaffolding attached to large
forklifts. The scaffold surrounds the tree's crown
and can hold up to 8 workers who harvest ripe
dates by hand into shallow baskets. Full baskets
are lowered to the ground all at once using a
winch and pulley system.

Agricultural Center
determine
nitrogen requirements for Medjool
date palms that will optimize tree
growth, yield and fruit quality.
"Nitrogen is the most important
nutrient for crop growth," Wright
says. "Without it, the tree doesn't
grow. You don't want to put on too
much -that wastes money and
goes into the groundwater. Too little
and the tree doesn't grow and yield,
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resulting in low profits. Within our
area we just don't know what those
requirements are."
In 2008 Wright established
experiments at two sites on silty
clay river bottom soil irrigated by
flooding, and at another two sites
on the sandy Yuma mesa on lowvolume drip. Although flooding
has been the most common form
of irrigation in the Bard/Yuma area,
many acres are currently on drip on
the sandy soil, according to Wright.
For each soil type and irrigation
regime he has been tracking the
progress of both six -year-old
bearing palms and two- year-old
non -bearing palms. All trees are
receiving five varying amounts of
nitrogen in liquid form.
The Bard Valley Medjool Date
Growers Association funded the
study, which involves three growercooperators, for three years.
Wright and technician Marco
Peña have been monitoring the
growth and nitrogen content of the
25 trees under study at each of the
four sites by measuring each tree
periodically, collecting its yield (if
bearing) and taking leaves for tissue
analysis.
For tree height, they measure

9

Woven fabric sacks are placed over Medjool date clusters to prevent bird damage. The sacks are tied at the bottom until the dates are mature. At harvest the ends of
the sacks are untied, allowing the dates to fall gently into baskets.

from a specific spot on the trunk
rather than directly from the
ground because the growers bank
dirt around the base of the trees.
Measurements are taken up to the
growth point in the center of the
tree, not the height of its fronds.
"Right now the trees are small
enough to measure by standing on
a truck," Wright says.
Leaf samples are washed, dried
and ground before being sent to a
laboratory for tissue analysis. The
nitrogen levels in the leaves will be
correlated to the different nitrogen
levels applied so that nutrient level
thresholds can be established for
the first time for date palm tissues.
Although the study has a year to
go, Wright notes some preliminary
results: "We're seeing some
increased tree growth, about 10
to 20 percent, with moderate
amounts of additional nitrogen,

but not at the highest rates -they
were not as effective." Some of the
increased nitrogen applications
are stimulating the trees to grow
taller more quickly, meaning they
will bear fruit earlier and thus
increase profits. There is no hard
and fast rule of thumb for this:
Wright is quantifying the amount of
nitrogen required for each soil type,
irrigation regime and tree age.
"We have not been able to find
any difference in the fruit quality so

all over the world," he says. "We
want to get it down for our growing
conditions. We don't have any
established best management
practices yet."
Contact
Glenn Wright
(928) 782 -5876
gwright @ag.arizona.edu

far," he says.
When the data are complete in
2010 Wright will be able to chart
the effects of nitrogen applications
so growers can see the relationship
between the Medjool date palms'
ultimate growth at the end of the
study versus the amount of nitrogen

applied.
"Right now nitrogen application
rates are just all over the board,

The University of Arizona

-
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UA AWARDED
$4.35M TO STUDY
EARTH'S CRITICAL
ZONE
UA researchers will study the
hydrologic cycle's "living filter,"
the zone from the top of trees
to the bottom of the groundwater table
By Mari N. Jensen, UA College of
Science

soil. However, we don't understand
how the components all interact to
create this filter at the surface of the
earth that helps to clean and store
our water," Chorover said.
To figure out how the ecological,
geological and hydrological
components of the critical zone
interact, he and his colleagues are
studying two different mountain and -basin areas in the desert
Southwest -the Santa Catalina
Mountains outside Tucson, Arizona,
and the Valles Caldera National
Preserve near Los Alamos, New

Mexico.

"In the arid Southwest, a lot
of the water we all depend on is
derived from relatively local high rainfall environments," he said.
"Mountains in the Southwest are
areas that suck water out of the sky
and bring it down into our basin
aquifers."
The UA -led effort is called
the Jemez River Basin -Santa
Catalina Mountains Critical Zone
Observatory. The Val les Caldera
drains into the Jemez River basin.
The NSF has funded six such
CZOs in different climatic zones
throughout the U.S.

The zone from the treetops

to the bottom of the
groundwater table has
been dubbed the "Critical
Zone" because of its key role in
processing and cycling water,
carbon and nutrients necessary for
life.
An interdisciplinary team of
researchers has established a

"Critical Zone Observatory" [CZO]
in the Southwest with the help of
a five -year, $4.35 million grant to
the University of Arizona from the
National Science Foundation.
"We think of the critical zone
as being a living filter for the
hydrological cycle," said principal
investigator Jon Chorover, a
UA professor of soil, water and
environmental science.
"We know a lot about geology
and rocks, and we know a lot
about communities of plants that
exist in different climatic zones,
and we know a lot about fertility of

Researchers examine and photograph a cross -section of soil exposed within an excavation pit at the Valles
Caldera National Preserve, N.M. From L to R: Scott Compton, hydrologist with Valles Caldera National
Preserve; Jon Chorover, a UA professor of soil, water and environmental science; and Craig Rassmussen,
a UA assistant professor of soil, water and environmental science.
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Comparing the same processes
in different climates will help
scientists figure out how the critical
zone's properties will change under
climate change, said co- principal
investigator Peter Troch, a UA
professor of hydrology and water
resources.
The scientists have begun
research at the Valles Caldera and
in Marshall Gulch at the top of the
Santa Catalinas.
By monitoring water in the soil,
stream water and rainwater in

the Catalinas, the team has found
that even within a relatively small
area, the bedrock geology affects
water in the soil enough to dictate
what vegetation grows there. The
UA's Sustainability of Semi -Arid
Hydrology and Riparian Areas
(SAHRA) program provided a
Technology and Research Initiative
Fund seed grant for the pilot
project.
Troch said the research at the
Valles Caldera will build upon
previous studies of snowpack
and the hydrologic cycle
conducted there as part of the
UA's Sustainability of Semi -Arid
Hydrology and Riparian Areas
(SAHRA) program.
Robert Parmenter, Valles Caldera's
Director of Science and Education,
said, "This large NSF CZO grant
provides yet another example of
the scientific value of the Valles
Caldera as an outdoor laboratory
and classroom.
"The scientists and students who
will work here from across the
country, along with their arrays

of high -tech instrumentation, will
provide benefits to society at local,
regional and national scales
particularly through educational
programs for public school students
and teachers, as well as university

that make up the new School. The
other departments are atmospheric
sciences, geosciences, hydrology
and water resources and the
laboratory of tree-ring research.
Chorover, a member of the
new school, said, "We would
be hard -pressed to find another
university in the entire country
that has the human resources to
do truly integrated Critical Zone
Observatory science at the scale
that we're going to do it."
Additional co- principal
investigators on the grant, all from
the UA, are: Paul Brooks, associate
professor of hydrology and water
resources; Jon Pelletier, associate
professor of geosciences; Craig
Rasmussen, assistant professor
of soil, water and environmental
science; David Breshears, natural
resources professor; Travis Huxman,
Biosphere 2 director and an
associate professor of ecology and
evolutionary biology; Kathleen
Lohse, assistant professor of natural
resources; Shirley Kurc, assistant
professor of natural resources;
Jennifer McIntosh, assistant
professor of hydrology and water
resources; Thomas Meixner,
associate professor of hydrology
and water resources; and Marcel
Schaap, assistant professor of
environmental physics.

-

undergraduates, graduate students
and faculty."

addition, findings from CZO
research will complement those
from the new experiment at the
UA's Biosphere 2. A team of
scientists, including some from the
CZO team, are using Biosphere
2 as a gigantic controlled environment laboratory to test how
water moves through a variety of
artificial hill slopes.
Chorover said, "A lot of exciting
science occurs at the interface
between disciplines." He added
that having a research team
that combines the outlooks and
skills of hydrologists, ecologists,
geomorphologists and geochemists
is crucial for figuring out how the
critical zone works.
Karl W. Flessa, director of
UA's new School of Earth and
Environmental Sciences, said the
CZO project capitalizes on the
In

school's strengths.
"It's a bold and imaginative
effort," Flessa wrote in an e -mail.
"This project is a great example
of how the new School can bring
together a great interdisciplinary
team to tackle important problems
in the earth and environmental
sciences."
CALS' department of soil, water
and environmental sciences is
one of the five UA departments
The University of Arizona

Contact
Jon Chorover
(520) 626 -5635
chorover@cals.arizona.edu

-
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An ear of corn 8 days after pollination, showing size of kernels that have early endosperm development

REGULATION OF EARLY ENDOSPERM
DEVELOPMENT IN MAIZE
A $4.93 million NSF grant
By Susan McGinley

The starchy endosperm in

cereal grains supplies more
than 50 percent of the calories
in the human diet worldwide and
serves as raw material for many
industrial products. Yet not much
is known about the earliest stages
of the endosperm's development,
when critical genetic processes
can influence a grain crop's

yield, nutritional content, milling
properties and other traits that affect
its biological and economic value.
Using maize as a model,
scientists and students at the
University of Arizona, the

University of Utah, Central
Michigan University (CMU) and
New College of Florida (NCF) will
identify the gene networks that
control endosperm development
and function during the first eight to
10 days after pollination.
The National Science Foundation
has granted $4.93 million for
the five -year project, with the
University of Arizona as the lead
institution.
"Our goal for this research is to
identify the genes that make the
endosperm go from a single cell to
the differentiated tissue that makes
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the storage products for the seed
protein, starch and oils," says Brian
Larkins, principal investigator and
professor of plant sciences at the
University of Arizona. "No one
really knows what those genes are
and what they do. Then we can
go into various types of corn of
different protein and starch quality
and see if these genes are tied to
those traits."
Most research has centered
on the later stages of endosperm
development. The earlier stages are
more difficult to study because the
developing kernel is so small.
"We've studied the grain -filling
period of corn for a long time,
but no one has ever studied what
happens between the time it's
pollinated and the time it's 10 days
old, when it becomes a kernel of
corn," Larkins says.
Co- principal investigators on the
project include Ramin Yadegari,
UA; Amy Clore, NCF; Joanne
Dannenhoffer, CMU; and Gary
Drews, University of Utah.
The research will build on
Larkins' 35 years of work on protein
quality in maize endosperm, and
on UA B105 Institute member
Rod Wing's contributions to the
international effort in decoding the
corn genome.
In addition, Yadegari's and Drew's
four-year study on early endosperm
development in the model plant
Arabadopsis, a member of the
mustard family, offers keys to
understanding more about early
endosperm formation in maize.
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and educational outcomes
will be available through the
website http: //cals.arizona.edu/

"We have identified important
regulatory proteins that may control
early endosperm development
in Arabadopsis," says Yadegari,
an associate professor of plant
sciences and member of the B1O5

earlyendosperm.
"It's a big project that will lead
to many people being involved,
with years of work," Larkins says.
"What will bear fruit from this
regarding corn and cereals should
be substantial."
Basic and applied research will
proceed simultaneously during
the project, with contributions
in developmental biology, cereal
crops, and ultimately, tangible
results that can be translated in the
field.
"We can take our basic
information and go immediately
to a crop," Larkins says. "Several
institutions are eager to use this
information to help them sort out
information on crop improvement."
One important aspect of
the research is to determine
the characteristics of the early
endosperm that result in a high
yielding grain.
"We want to identify the genes
that are at least in part involved in
yield," Larkins says. "The greater
the proliferation of endosperm, the
larger the seed and the higher the
yield."

Institute. "The same genes that

work in Arabidopsis endosperm
may also work in corn endosperm."
Using the same standard inbred
line of maize for which the genome
was sequenced by Wing's group,
the multi -institutional team will
identify genes active during
early endosperm development,
characterize them and compare
their activity and function to traits
identified in Arabidopsis plants.
Larkins hopes the sequencing will
take only two years to reveal which
genes are expressed at different
stages. After that, computer
analyses of gene maps will be tied
to maps of traits associated with
various grain qualities in maize.
Undergraduate, graduate and
postdoctoral students will be
involved throughout the project,
with undergraduates having
particular emphasis. The goal is to
strengthen student research and
training at all of the participating
institutions.
Student researchers from
predominantly undergraduate CMU
and exclusively undergraduate
NCF will spend a summer each
year in laboratories at the UA and
the University of Utah, and take
their work back to their home
institutions to complete with their
advisors. Co- principal investigators

Relative sizes of isolated maize endosperm
(bottom row), immature kernels comparable to
what the endosperm were dissected from (middle
row), and mature, dried kernels that are of
planting size (top row)

Dannenhoffer (CMU) and Clore
(NCF) were once a postdoctoral
researcher and a graduate student,
respectively, at the UA.
More undergraduate researchers
will be recruited from the
classroom, local community
colleges, and underrepresented
student populations at all
institutions, (according to the
proposal). Another goal is
to "increase the number of
underrepresented minorities in

Contact

science and to communicate
science through outreach to K -12
teachers and to nonscientists."
Results will be disseminated
immediately for laboratory
and classroom use throughout
the world. Ongoing scientific

The University of Arizona

_........._._._._._.._ ...

__

Brian Larkins
(520) 621 -9958
larkins @ag.arizona.edu

Ramin Yadegari
(520) 621 -1616
yadegari @email.arizona.edu
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ON A CHIP'
DETECTS HUMAN
AND AGRICULTURAL
PATHOGENS
`LAB

The UA Biosensor Lab's flexible

diagnostic tool
By Susan McGinley

Detecting waterborne and

foodborne contaminants
usually involves collecting
a water or food sample, sending it
to a laboratory and waiting for the
samples to be filtered, incubated,
tested and identified under a
microscope. If a critical infection
is suspected, say for E. coli, the
pathogen may already have
multiplied and spread before the
report arrives days later.
A series of "lab on a chip" (LOC)
applications in development at
the University of Arizona can
identify pathogens in minutes
rather than days, using a simple
device (which may be attached to
a faucet) that can deliver results
locally. The degree of accuracy is
three orders of magnitude greater
than for conventional real -time or
rapid tests, and the method can be
used to test lower concentrations of
pathogens.
Invented by chemical and
electrical engineers in the late
1990s, the lab on a chip concept
is based on the integrated circuit,
where encapsulated wires and
circuits are integrated into a

semiconductor chip with electricity
flowing through it.
"In lab on a chip, instead of
using electricity, the liquid flows,"
says Jeong -Yeol Yoon, an assistant

professor in the Department of
Agricultural and Biosystems
Engineering at the University of
Arizona and a member of the B105
Institute. When Yoon was hired at
the UA in 2004 he began to test the
technology on water after noticing
that attempts by other scientists to
test blood with the LOC failed.
"I realized lab on a chip needed
to start with the simplest case.
Water is easy and very dilute
compared to blood," Yoon says.
"When you run the test there are
almost no sizeable substances
except the pathogens. It may detect
a single cell."
The LOC is a small glass
laboratory slide filled with
nanoparticles that adhere to
pathogens applied in a sample
drop of water. Yoon uses
micro- and nanoparticles from
1000 nanometers down to 10
nanometers to scatter light and
strengthen sensitivity. He combines
them with antibodies to the target
pathogens, leading to particle
agglutination and changing the
scattering signal.
"An antibody with nanoparticles
gives a stronger signal," Yoon says.
"Others use fluorescent dye; we
use nanoparticles as a substitute for
dye."
Working with graduate and
undergraduate students in his
Biosensors Laboratory on campus,
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Yoon has designed a test that can

detect pathogens -E. coli and

-in

potentially Cryptosporidium
drinking water networks, irrigation
systems, or wastewater recycling
facilities. The prototype is finished
but he is currently devising
different ways to attach the test
to water systems, manipulate the
nanoparticles and read and deliver
the results by computer.
Yoon also has funding from a
government agency in his native
South Korea to develop tests for
livestock diseases in that country.
These include LOC biosensors for
bovine viral diarrhea, a bacterial
disease that can reduce the quality
of the milk and meat, and porcine
reproductive and respiratory
syndrome, a common viral disease
that affects both the amount and
the quality of the pork produced.
Yoon is also monitoring the viral
pathogens for avian flu and Hl N 1
flu in South Korean livestock
environments.
"Water supplies are affected first
because the animals touch their
tongues to the faucets," he says.
"We're installing an LOC system on
that water supply and also testing
their wastewater." The goal is to
meet increased consumer demand
for choice and premium grades of
meat, and for higher quality milk,
by detecting and treating diseases
earlier. Yoon is also testing air
samples from livestock housing for
detecting such viral pathogens. The
air sample tests show about the
same sensitivity and specificity as
those with water samples.
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First prototype of lab -on -a -chip system for detecting microbes in water, food and air

To make vegetables safer, Yoon

Yoon's ultimate step is a human

developing a test for bacterial
contamination-specifically E. coli
and Salmonella
fresh lettuce
and spinach.
"We collect lettuce, grind it up,
turn it into vegetable juice and
then load it onto a lab on a chip

biomedical application: creating an
LOC test for the H1 N1 virus. For
this, he is using a newer "droplet"
technology, where droplets on

is

-in

and read the results," he says. "It's
the most complicated application
so far, but it's

working well. We're

detecting pathogens not from water
but directly from the vegetable
tissues." The effort is funded by
Desert Tech Investors.

of the sample," Yoon says. "It's more
expensive because you can change
the protocol. The circuit memorizes
the previous movements for 100
different samples." The rapid response test can be done in real
time and will be commercially
available in about five years.

nano -structured surfaces can
be manipulated using a control
pad -the current prototype in the
Biosensors Lab is attached to a
Nintendo gaming pad.
"You can choose the reagent

Contact
Jeong -Yeol Yoon
(520) 621 -3587
jyyoon @email.arizona.edu

droplets you want (either DNA or
antibody), move the sample droplet
to them, and mix, rotate and /or
heat them depending on the nature
The University of Arizona

Biosensors Laboratory

biosensors.abe.arizona.edu
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DOCTORAL
STUDENTS USING
ADVANCED
TECHNOLOGY TO
STUDY FORESTS
LIDAR data covers 80,000
acres of the Santa Catalina
Mountains in southern Arizona
By La Monica Everett-Haynes,

University Communications

Tyson Swetnam is using
advanced technology to
conduct an investigation
that draws on 400 gigabytes of
information gathered from an
80,000 -acre stretch of the Santa

Catalina Mountains to better
understand the historical cycles of
the range.
Swetnam is among a number
of researchers at the University
of Arizona who the Coronado
National Forest has enlisted to
investigate mountain ranges in
southern Arizona using Light
Detection and Ranging, or LIDAR,
data.
For a number of reasons, the
investigation is highly complex.
" LIDAR is so powerful. And this
is the first time that we've been
able to measure nearly every tree,"
said Swetnam, a doctoral degree
candidate in the UA's School
of Natural Resources and the
Environment.

the Santa Catalina and
the Pinaleño mountain
ranges and that while no
logging contracts exist in
either range, their work
could have implications
for the nation's timber
industry.
The LIDAR database
is quite immense
involving measurements
of nearly every tree,
bush, trail, roadway and
Tyson Swetnam and Christopher "Kit" O'Connor, both doctoral
degree candidates in the UA's School of Natural Resources and the
other dimples in the
Environment, earned a UA President's Award for their investigation
earth.
of two area mountain ranges using LiDAR data.
"It's more ecological
information than we
He is working alongside
have had on any computer,"
Christopher "Kit" O'Connor,
Swetnam said.
another doctoral student in the
He and O'Connor are
who
is
the
same school,
studying
using LIDAR data that was
top 85,000 acres of the Pinaleño
collected during flights over the
Mountains near Safford, Arizona.
Santa Catalina Mountains in
Where scientists have long
2007 -which Swetnam is focusing
conducted land surveys, collecting
on -and over the Pinaleño
random samples and data to
Mountains in 2008.
measure the height, density and
Law enforcement agencies,
biomass of forest trees, Swetnam
military organizations, coastal
and O'Connor are combining these
managers and astronomers are
traditional methods with LIDAR
among those who have begun
data.
using data from LiDAR, advanced
Collectively covering about
aerial photography that offers
150,000 acres of land, their
enormous and extraordinary
investigation could answer critical
amounts of high resolution
questions necessary to aid forest
topographical data.
managers who need to know when
Swetnam and O'Connor are
and where not to set controlled
using the data to visually plot
burns while also leading to
the location of individual trees
advancements in the ways forests
and other vegetation, and also
are studied.
structures. Eventually, they want
Swetnam also noted that
to be able to use the data -which
potential for biomass -reduction,
which appears as uniform speckles
or thinning projects, exists in both
of varying colors and degrees
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identify plant and tree species.
"lt allows us to begin to answer
questions we have never been able
to answer," said O'Connor, also a
graduate research associate at the
Laboratory of Tree -Ring Research.
Swetnam and O'Connor also
noted that LiDAR has applications
that can address a variety of other
natural resource management
questions, such as identifying
suitable habitat for threatened and
endangered species-the Mount
Graham Red Squirrel and Mexican
Spotted Owl being among them
and charting the extent and severity
of historic and contemporary
fires, insect outbreaks and other
landscape-scale disturbances.
But, for now, their investigations
have just begun.
Both are advised by Don Falk, a
UA adjunct associate professor of
dendrochronology in the School
of Natural Resources and the
Environment, whose research group
melds fire history, fire ecology,
dendrochronology and restoration
ecology to understand the nature of

-

forest fires.
Their interrelated work involves
investigating the structure of
vegetation in both mountain
ranges. The two back up the
LiDAR imagery with field studies,
collecting samples of the cores of

living trees

as

well

as

felled trees.

They also are taking both natural
and human -caused events into

consideration.
In addition to studying the history
of logging on both mountains, they
are attentive to the 1685 fire in the

Council, they presented "Mapping
Forests in 3 -D Application of
Vegetation Mapping from Aerial

Pinaleño Mountains, along with
outbreaks of beetles that occurred
during the 1950s and 1990s. As
for the Santa Catalina Mountains,
the Aspen fire of 2002, the Bullock
fire of 2003 and the NuttallGibson fire of 2004 are among
the key occurrences, along with
the Clark Peak fire in the Pinaleño
Mountains.
Likewise, the two are considering
the history of programs and
initiatives launched by the U.S.
Forest Service, the logging industry
and others and what effects
such efforts have had on forest
preservation, growth or decline.
O'Connor, who is interested
in the age and demography of
the forest, is also conducting a
traditional dendrochronology
project.
"Which are the teenagers and
which are the old timers? And how
have these dynamics changed with
human land uses," O'Connor said.
Part of his findings will inform
Swetnam's research, which is
centered on quantifying the
biomass of trees. Chiefly, Swetnam
is studying carbon cycling.
"Trees are like bank accounts.
Every year they grow a little bit, so
that is carbon being taken out of
the atmosphere and placed in the
Earth," he said. "I think of a forest
like a bank account. Every fire is
like a debit on the account."
He and O'Connor already have
had one presentation of their work.
During the annual Student
Showcase, which is run by the UA's
Graduate and Professional Student
The University of Arizona

Lasers."
The project earned them the

agriculture and environmental
sciences first place award and the
President's Award, which is donated
by the office of UA President
Robert N. Shelton and goes to
student researchers who "exemplify
outstanding academic research and
community service," according to
the UA council.
Swetnam and O'Connor's
work is funded by the U.S. Forest
Service, Rocky Mountain Research
Station and their school. The UA's
Laboratory of Tree -Ring Research
and the Missoula Fire Sciences
Laboratory in Montana are also
partners on O'Connor's part of the
project.
"Ultimately, we'll be able to use
LiDAR to explain a lot of classical
ecology that people came up with
100 years ago, both quantitatively
and spatially," Swetnam said. "This
is something that has never been
done before."
Contact
Donald Falk
(520) 621 -7255
dafalk @email.arizona.edu
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EVALUATING CONTAMINANTS IN COLORADO RIVER WATER
Lead and uranium levels are focus

of study

By Susan McGinley

Along its 1,450 mile run from
northern Colorado to near

the Gulf of Mexico, the
Colorado River accumulates low
levels of potentially toxic heavy
metals, including uranium (U) and
lead (Pb). Although these levels fall
below established safety thresholds
for human consumption, little
information has been available on
the sources of these metals, or how
much they contribute to soil and
crops irrigated with water diverted
from the river.
An estimated 20 million people
use the Colorado River as their

drinking water source, and millions
across the nation and the world
eat the fresh produce grown in
the Lower Colorado River Region.
Fresh -market produce from the area
is worth about $2 billion annually.
With support from Arizona's
Technology Research Initiative
Fund (TRIF) and others, two
University of Arizona scientists
have led a multi -institutional
effort to collect and analyze water
samples from the Colorado River
for heavy metal content, and
to test the tissues of fruits and
vegetables grown in the Yuma,
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Imperial and Coachella valleys.
Their comprehensive testing
offers reassurance that, so far, the
water and the produce are safe
to consume from a heavy metal
standpoint.
Principal investigators Charles
Sanchez, a professor in the UA
Department of Soil, Water and
Environmental Science, and John
Chesley, research scientist in the
UA Department of Geosciences,
took water samples from the entire
length of the Colorado River and
its main tributaries in 2007, 2008
and 2009. Cooperators on the

1

project included Yemane Asmerom,
University of New Mexico; Daniel
Malmon, US Geological Survey,
California; and R.I. Krieger,
University of California, Riverside.
"We wanted to know if the
levels of uranium and lead in the
river were problematic as food
chain transfer and in drinking
water," says Sanchez, who directs
the UA Yuma Agricultural Center.
"We also wanted to find out if
the sources of uranium and lead
were natural or anthropogenicresulting from human activity." In
sufficient amounts, both metals
are potentially carcinogenic and
can seriously disrupt human organ
function.
The team's baseline analysis
of heavy metals in the 2007 and
2008 samples showed uranium
concentrations increasing
progressively downstream, from
less than 0.05 parts per billion
(ppb) at the headwaters near Grand
Lake in northern Colorado to values
greater than 3 ppb after descending
onto the Colorado Plateau,
according to the researchers' report.
In the lower basin, water diverted
for municipal and irrigation use
had uranium concentrations of 3 to
5 ppb. (Samples from 2009 will be
analyzed when further funding is
obtained.)
Other metals (cadmium, arsenic,
manganese, etc.) were present,
but all were below the maximum
thresholds set by the Environmental
Protection Agency for national
drinking water standards.

In particular, the scientists sought
to gain a better understanding
of uranium concentrations and
sources along the river because the
current search for alternative energy
sources has revived an interest in
uranium mining on the Colorado
Plateau, which is drained by the
Colorado River.
"We need to collect baseline
data against future changes that
may occur in heavy metal levels in
the river," Sanchez says. "Ideally,
we would like a five-year database
if we could keep the project funded
that long."
To find out whether uranium
and lead in the samples came
from mining activity or from other
sources, Sanchez and Chesley
used ratio isotopes of lead (208Pb,
207Pb, 206Pb and 204Pb) in water
samples to "fingerprint" the sources
of uranium, lead, and by proxy
other metals found in the Colorado
River. These isotopic ratios vary as
a function of natural radioactive
decay. They can be used to
separate out original sources of
contamination because the various
sources have characteristic ratios
that can be tracked through the
weathering downstream along the
course of the river.
"Only mixing of different sources
will change these ratios," says
Chesley, who is co- director of the
Arizona Laboratory for Emerging
Contaminants, located on the UA
campus. According to Sanchez'
and Chesley's report: "Isotopes of
uranium can show you if a sample

The University of Arizona
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ARIZONA LABORATORY FOR
EMERGING CONTAMINANTS

(ALEC)

The Arizona Laboratory for Emerging
Contaminants assists faculty, student
and staff researchers at the UA,
Arizona State University, Northern
Arizona University -and other
researchers working in the field of
water sustainability-in detecting
and quantifying organic and
inorganic micro-pollutants.

ALEC.arizona.edu

from a naturally occurring
location where weathering has
occurred, or if it's from uranium
mines. Our data for uranium in
the river show it is generally from
natural weathering processes from
the geomedia [rocks and soil]
within the basin, and not from
previous mine tailings or mining
activity."
Lead and uranium concentrations
can increase through natural
weathering, through drought, or
through a combination of both. For
example Sanchez and Chesley note
that lead or uranium -containing
runoff and dust can develop from
abandoned mines and also from
desiccated deposits of natural
sediments.
In addition, lead, which is a
natural byproduct of decaying
uranium, can also accumulate
in agricultural soils as a result of
is
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phosphorus fertilizer applications.
Between 2007 and 2009, Chesley
and Sanchez conducted a series
of tests on irrigation water, soil
extracts and crop plant tissues to
find out if that was the case in the
Lower Colorado River Region, and
to determine whether the lead and
uranium were deposited in fruits
and vegetables irrigated with water
from the river. Funding for this
work was provided by the Arizona
Iceberg Lettuce Research Council,
the Arizona Grain Research and
Promotion Council and the USDA
Specialty Crop Block Grants
Program.
These studies show that although
most uranium and lead in crops is
from the river water and sediments
rather than phosphorus fertilizer,
they are well below levels of
concern.
"For the vegetables produced
with Colorado River water we
calculated the daily uranium
dosage from lettuce, carrots,
oranges, lemons and other crops,"
Sanchez says. "The findings
indicate that levels were far below
the World Health Organization
Reference Dosages (RfD) of
uranium for human consumption.
Even if all of your produce intake
came from Yuma, you'd still get
less than one percent the RfD for
exposure to uranium. It's not even
close to being a health issue."
Soils tested were from spots that
had been farmed and continuously
sampled over a 35 -year period
along the lower Colorado.
Although irrigation water and

phosphorus fertilizers were both
potential contributors of uranium
and lead to agricultural soils in the
area, analyses revealed that lead
remained bound in the soil and
was not transferred to the plant
tissues sampled. The team reported
they could "detect no increase
in plant available soil, U or Pb
after 35 years of irrigation and

fertilization."
"Contaminants can come from
any point along the river," Chesley
adds. "If you look at a leaf of
lettuce, it's the sum of all the solutes
you put on it, the metals that are
naturally occurring in the soil and
what's contained in fertilizer and
water. Growers want to make sure
they're below the limits set in food
by the USDA and the European

Union."
As a next step, Chesley and
Sanchez would like to use fish as
natural samplers of bioavailable
metals at various sites in the

Colorado River.
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"Fish are natural integrative
samplers-they can concentrate
heavy metals in their livers,"
Chesley says. "We can look at what
they're eating and the water they
are living in and determine whether
we should be concerned about
downstream effects on human
health."
"We also want to show
the Arizona Department of
Environmental Quality and the
EPA which heavy metal sources
are more bioavailable, as a way to
help agencies target where their
cleanup monies are going and to
better serve the public in terms of
policy decisions and the best use of
resources."
Contact__._._.__._._..

Charles Sanchez
(928) 782 -3836
sanchez @ag.arizona.edu

John Chesley
(520) 621 -9639
jchesley@email.arizona.edu
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ARIZONA PATHWAYS
TO LIFE SUCCESS
FOR UNIVERSITY
STUDENTS (APLUS)
Financial behaviors study turns
data into outreach programs
By Joyce Serido, Norton
School; Jeff Harrison, University
Communications; and Susan

McGinley
Students at the University of
Arizona are more than feeling
the strain of the recession.
A longitudinal study -the
Arizona Pathways to Life Success
for University Students, or APLUSby the Norton School of Family and
Consumer Sciences is following the
financial attitudes and behaviors
of more than 2,000 freshmen.
Launched in spring 2008, the study,
led by Soyeon Shim, Norton School
director and by researcher Joyce

Serido, project director and coprincipal investigator, started just
before the current recession.
"We have a historically

The survey asked students

about early financial socialization
experiences (e.g., by parents,
school and paid work), their
financial competence (knowledge,
attitudes, behaviors), and their
resulting physical, psychological,
financial, relational and academic
well- being.
Preliminary findings from the
first wave of the study showed
that parents have more influence
over their children's financial
knowledge, attitudes and behaviors
than work experience and high
school financial education
combined.
The study also showed
clear value in moderate work
experience. Overall, young people
with experience in the workplace
developed more positive financial
attitudes and behaviors and were
better off than their nonworking

unprecedented opportunity to
study how global economic events
can affect young adults' wellbeing and their future financial
behavior," Shim said. "At a time
when young people should be
developing a sense of trust in
the larger community, they are
confronting skepticism in the
wake of economic uncertainty and
concern for the future well -being
of the country as well as their own
financial futures."
To gain input from a cross section of students representing
all socioeconomic levels, the
researchers invited all first year
students who entered the UA in
fall 2007 to participate. More
than a third of the students
2,098- completed the survey.
Fifteen percent of the surveys were
administered on paper, while 85
percent were completed online.

-

The University of Arizona

peers.

At the same time, the research
yielded some troubling information.
Nearly 73 percent of students

-
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TAKE CHARGE AMERICA INSTITUTE

(TCAI)
The Institute's mission is to create
research -based educational

outreach programs to improve
financial literacy and help consumers
to make informed financial choices

today's complex markets. A major
endowment gift to the University
of Arizona in 2003 from the credit
counseling agency Take Charge
America established the Institute.
Located in the Norton School of
Family and Consumer Sciences, the
TCAI has focused its efforts during
its first five years on educating young
people how to manage their finances
as they move into adult life.
In terms of sheer numbers of
students reached, the Institute's
Family Economics and Financial
Education (FEFE) has the broadest
impact. The FEFE program
develops and continually updates
a financial education curriculum
for high school and middle school
students. Provided free of charge in
downloadable format by the Institute,
the curriculum is being used by more
than 17,000 teachers nationwide
and reached more than half a million
students during 2008.
For the full range of TCAI programs:
in

www.tcainstitute.org

surveyed had resorted to at least
one "risky" financial behavior, such
as maxing out credit card limits or
not paying bills on time. Nearly
one in five of those surveyed had
used some extreme strategy for
meeting day -to-day financial needs,
such as taking out payday loans
or using one credit card to pay off
another.
Michael Staten, director of the
Take Charge America Institute at
the UA added, "It is not surprising
that the group scored, on average,
59 percent on a standard test of
financial literacy. This is consistent
with the national average for this
age group. What is both striking
and encouraging is that parents
can so positively influence the
formation of financial behaviors.
Classroom -based personal finance
courses do help -but parents make
the biggest difference. I'm not sure
that parents fully appreciate this."
When a subset of 748 students
from the original group were
surveyed as sophomores in spring
2009, nearly all of them (95
percent) reported that the current
global economic crisis-which
hit shortly after the first wave of
the study -had adversely affected
their own financial picture as well
as that of their families, and had
changed how they manage their
money.
In comparing the two waves of
data collection, Shim and Serido
found that student debt went
up and well -being went down.
Credit card balances jumped 60
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percent, and self-confidence about
managing their finances dropped
19 percent.
The second wave survey also
pointed to significant declines in
psychological health (5 percent),
physical health (3 percent), peer
relationships (6 percent), academic
satisfaction (3 percent) and
financial well -being (8 percent).
Students taking the survey reported
that finding enough work to pay
bills is more difficult. The stress of
trying to balance work and school
also is taking a toll on some. Others
said parents losing their jobs or
having work hours reduced was a
concern.
The results weren't evenly
distributed. For example, credit
card debt increased 219 percent for
African American students and 105
percent for Hispanic students
compared to a 64 percent increase
for white students. Financial selfconfidence dropped 22 percent for
women, double that of men.
Echoing media coverage of the
impact of this "Great Recession,"
the study finds that economic
turmoil wreaks havoc with your
resources: money and job, but also
intangible resources -confidence
and self- esteem.
The second wave of data
collection also showed an
alarming increase in extreme or
risky financial coping strategies.
According to their report, the
researchers noted "the percentage
of students dropping classes nearly
tripled, from 5.4 percent to 14.5

-
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percent; leave of absences doubled
from 1.7 percent to 3.5 percent;
postponing health care nearly
doubled from 12.2 percent to 23.5
percent, and the percentage of
students using one credit card to
pay off another increased over 25
percent."
Perhaps not surprisingly, a
set of questions dealing with
the students' trust in banks and
financial institutions revealed
that 19.4 percent had "hardly
any confidence at all" and barely
half-54.4 percent-had some
confidence in banks. Just 19
percent "indicated a great deal of
confidence in banks and financial
institutions." This last figure is 50
percent lower in comparison to a
national study of 18- to -24- year-olds
conducted in 1997.
Shim and Serido are not only
looking at how financial behaviors
develop among UA students, they
are also sharing the data to help
develop programs for them.
Within the Norton School, the
Take Charge America Institute
(see sidebar) is incorporating
the findings into their Family
Economics and Financial Education
Program, designing outreach
activities to help the public. The
Norton School has also begun
collaborative projects with other
campus groups, including the
alumni, faculty, student affairs,
parents, multicultural centers,
student financial aid, career
services, the registrar and others.
On a national level, the National

Endowment for Financial Education
funding the

financial behavior in a household?
How does it vary by sociodemographics? And how does it
affect well- being?
The latter is particularly important
since financial behavior affects
more than just wallets: earlier
research links poor financial
decision-making to lower
academic achievement, lowerquality relationships and decreased

(NEFE) has assisted in

study.

"We're so glad we could be part
of this outstanding research," said
Marilyn Canfield, NEFE's director
of grants and research. "There's
so much here that will benefit our

physical and mental health.
Shim and Serido would like
to know if financial behaviors
formed in college carry over later
in life. Thus the Norton School will
maintain contact with the APLUS
students after they leave college
to understand the role of financial
behaviors formed in college on
their well -being and life success as
adults.
" APLUS students are already
making a difference," Shim says.
"We can't make changes to our
programs or policies without
their help." The next wave of data
collection will take place during
fall 2010, surveying the full APLUS
cohort of 2,098 students.
For more information or to
download the full reports see aplus.

work with high school and college
students and young adults in

arizona.edu.
Contact

general."
APLUS touches on three of the
top 10 research priorities laid out
by the U.S. Department of Treasury
in working with scholars and
government officials to address
shortcomings in financial literacy:
How does socialization affect

The University of Arizona

Soyeon Shim
(520) 621 -7147
shim@cals.arizona.edu
Joyce Serido
(520) 621 -5820
jserido @email.arizona.edu
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UA ENTOMOLOGIST
WINS GRANT
TO DEVELOP
MALARIA-RESISTANT
MOSQUITO
Michael Riehle is among
scientists from Africa, Europe
and the United States selected
for their unconventional
projects to accelerate the
eradication of infectious
diseases
By Lori Stiles, University

Communications

University of Arizona assistant
professor of entomology
Michael A. Riehle was

awarded a Grand Challenges
Explorations grant from the Bill
& Melinda Gates Foundation in
fall 2009 for research that has the
potential to help eradicate malaria
and other mosquito -borne diseases.
Riehle will use the one -year
$100,000 grant to expand his work
on a novel approach to controlling
mosquitoes that transmit malaria,
dengue, West Nile encephalitis and
other infections.
Riehle's project, "Manipulating
the Mosquito's Lifespan and
Reproduction to Control Malaria,"
was among 76 that were awarded
grants last week by the Gates
Foundation in the third -round
funding of Grand Challenges
Explorations, an initiative to help

Scientist Michael A. Riehle watches Anopheles stephensi mosquitoes, a vector of malaria, feed on blood
via an artificial membrane feeder. The artificial membrane eliminates the need for a vertebrate host, such
as mice). Riehle's research could help eradicate malaria and other mosquito-borne infectious diseases that
afflict millions of people, especially children in developing countries.
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scientists around the world explore
bold and largely unproven ways
to improve health in developing
countries. The grants were given
to scientists in 16 countries on five

continents.
Mosquito -borne diseases afflict
billions worldwide.
"Malaria alone is probably
second only to HIV/AIDS when it
comes to deaths due to infectious
disease," Riehle said.
Malaria infects at least 300

million people annually, resulting
in 1 to 3 million deaths. Most who
die are children under the age of
6 because they haven't developed

immunity to the parasite, Riehle
said.

Traditional mosquito control
methods include spraying with
insecticides. "The control strategy
has been that you go in with
insecticides and wipe them
out," Riehle said. "And that does
a wonderful job - right until
the money runs out, or until
mosquitoes develop resistance
to insecticide compounds. So
it's critical that we find new
approaches to controlling these
pests."
Riehle's approach is to

genetically engineer malaria resistant mosquitoes that reproduce
so quickly that they'll replace
populations of infected mosquitoes
in the wild.
The modified mosquitoes won't
live long enough for the parasite
that causes malaria to develop.
"The incubation period for the
parasite that causes malaria is 12

Pupae of the malaria- carrying species of mosquito that Riehle raises for research in his UA lab. Adult
female mosquitoes can be seen at the center of the glass. Only female mosquitoes take blood meals and
spread malaria, Riehle noted.

mosquitoes with increased or
decreased insulin signaling to see
what effect that has on lifespan and
reproduction," he said.
"Ultimately, we would also
engineer mosquitoes with antimalarial molecules for the best
chance possible of completely

to 14 days. So if we could shorten
the mosquito's lifespan to about
16 days or so, that would probably
eliminate malaria transmission
altogether," Riehle said. "In
the wild, only 1 percent of the
mosquito population survives 14
days, so you just have to shorten
the lifespan of the really long -lived
mosquitoes to reduce malaria."
Both lifespan and reproduction
in mosquitoes as well as other
organisms, including flies, worms,
mice and probably humans is
regulated by insulin signaling,
Riehle said.
Riehle uses two different species
of mosquitoes in his laboratory
research. One is a malaria vector.
The other is a species native to
Tucson that carries dengue.
He will use the new grant "to
generate different engineered

eliminating malaria."
Riehle will hire a full -time postdoctoral researcher to help conduct
the research and perform the life

-

span assays.

-
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Riehle earned his doctorate in
entomology from the University of
Georgia in 2003 and joined the UA
entomology department in January
2005.
Contact
Michael Riehle
(520) 626 -8500
mriehle @ag.arizona.edu
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Major Gift Creates Endowed Chair in Animal Sciences
Ronald

E.

Allen

is

first recipient of the Phyllis and Roy Hislop Endowed Chair in Animal Sciences

By John Brown, UA Foundation

Adonation to the University of
Arizona Foundation from the
estate of Phyllis Rosina Ede
Hislop has enabled the University
to establish a new endowed chair.
The gift from the estate of Phyllis
Rosina Ede Hislop, who passed
August 22, 2009 at the age of
102, came in the amount of $1.25
million and will fund the Phyllis
and Roy Hislop Endowed Chair in
Animal Sciences.
The chair honors the memories of
Roy R. Hislop, Phyllis Rosina Ede
Hislop, William J. Ede and Rosina
Ede. Ronald E. Allen, head of the
UA animal sciences department,
was appointed as the chair's first
recipient.

"We are so pleased to name
Dr. Allen to this recently funded
position," said Eugene G. Sander,
dean of the College of Agriculture
and Life Sciences, also known as
CALS, which houses the animal

"Endowed chairs are absolutely
critical to maintaining The
University of Arizona's competitive
edge in the recruitment and, in this
case, the retention of our best and
brightest faculty members," Sander

sciences department.
Allen, who joined the UA faculty
in 1981 following three years as an
assistant professor at Michigan State
University, was an original member
of the organizing committee
for the Physiological Sciences
Graduate Interdisciplinary Program.
He continues to participate in
that program, as well as in the
Biomedical Engineering Graduate
Interdisciplinary Program.

said.
Born in 1905 in England, Phyllis
Rosina Ede Hislop moved to
Phoenix with her family in 1913
where her father made a living
building houses. She was among
a Phoenix Union High School
graduating class of about 50
students.
A lifetime resident of Phoenix,
she was a member of the Historic
First Presbyterian Church of
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Phoenix for more than 90 years
and was a past president of
the Soroptimist International of
Phoenix. There, she worked at
First National Bank of Arizona,
including serving time as a Trustee,
from 1924 until retiring in 1970.
In 1978, Phyllis Rosina Ede
Hislop married Roy R. Hislop, a
longtime Phoenix cattleman. Roy
cross -bred breeds to produce beef
with minimum fat so the cattle
would be a useful food source, not
just heavy show animals. He died
in 1986.
Sander said the college accepts
the gift "with tremendous
gratitude," noting that the
contribution will "make possible
tremendous research that sits at
the intersection of cutting-edge
21st century research and the
University's land -grant commitment
to serving the people of Arizona."
The annual payout from the
endowed chair will provide
unrestricted funding for Allen to
pursue and further develop his
research interests.
As a faculty member in the

departments of animal sciences and
also nutrition and food science,
Allen developed a muscle biology
research program that bridged
agricultural and biomedical
sciences. The focus of his research
for nearly 30 years has been on
the regulation of skeletal muscle
satellite cells, the predominant stem
cell in adult muscle.
"These cells are required for
normal muscle growth in animals
and man, and for regeneration of

diseased and damaged muscle,"
Allen said.
His early work demonstrated
the ability of small protein growth
factors to regulate the division of
satellite cells and their subsequent
formation of new muscle fibers.
Other lab work has described
extracellular signaling events that
activate dormant satellite cells in
response to muscle activity and
damage.
"Recently, my interests have
turned to understanding the
targeted migration of activated
satellite cells to sites of muscle fiber
injury and the ability of these cells
to coordinate the development of
new blood vessels in regions of
severe damage," Allen said.
His research has promising
implications in areas ranging from
improved medical treatments
for muscle injuries to better
understanding of the human aging
process.
Also, Allen's work in animal
growth is helping the cattle industry
develop new methods to increase
food production at lower costs
while enhancing animal health.
Contact
Ronald E. Allen
(520) 621 -7626
rallen@ag.arizona.edu

The University of Arizona
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AAAS NAMES THREE CALS
PROFESSORS TO FELLOWS

PROGRAM
In December 2009 the American Association for
the Advancement of Science (AAAS) elevated nine
of its members from the University of Arizona to the
distinction of Fellow. Three of them were from the
College of Agriculture and Life Sciences:
Steven R. Archer, professor of natural resources, for
novel integration of ecological, remote sensing and
earth science theory to advance the conservation and
management of the world's grassland and savanna
ecosystems
David D. Breshears, professor of natural resources, for
distinguished contributions in dryland ecology related
to ecohydrology, wind and water erosion, vegetation
gradients and especially drought- induced tree mortality
as related to global change
Bruce E. Tabashnik, professor and department head
in entomology, for distinguished contributions to
entomology, especially understanding the evolution and
management of insect resistance to insecticides and
transgenic plants
The 161- year-old AAAS is the world's largest general
scientific society. Its mission is to advance science
and serve society through initiatives in science policy,
international programs, science education and more.
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Arizona Agricultural Experiment Station
Total Research Funding
Fiscal Year 2008-2009
($75.8 million)

State
$24.1 million (31.8 %)

Sponsored
$49.4 million (65.1 %)

Federal Appropriated
$2.3 million (3.1%)

Sponsored Sources
Fiscal Year 2008-2009
($49.37 million)
Miscellaneous
$3.40 million (6.9 %)

State
$1.55 million (3.1 %)

Foundations /Educational Institutions
$1.47 million (3.0 %)

Counties /Cities
$0.49 million (1.0 %)

Industry
$2.58 million 5.2%

Federal Government
$39.88 million (80.8%)
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