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A 

getter from the 

Director 
Dear Readers, 

We hope this year's sampling of ongoing research activity in the College of 
Agriculture and Life Sciences will be of interest to you. Selecting the topics 
for this publication is an interesting task each year. We try to pick topics 
that represent a cross section of our total effort and at the same time provide 
information that will be useful to our readers. 

I believe we have succeeded but you will be the judge. Hopefully, whether 
you have a leaning toward the plant sciences, the animal sciences, one of the 
social sciences or just have a general interest in the college's activities you 
will find an article that suits your interests. 

I wish to thank our very competent production staff who always develop a 
first -class 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 
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A way to reduce food -borne illness in humans 

By Susan McGinley 

Scanning electron microscopy shows the string -like adhesion molecule for C. jejuni on a surface mem- 

brane in a laboratory. This simulates what happens when it adheres to the host's intestine. 

ost people are familiar with Salmonella and its 

potential to make people ill. But fewer know about 
Campylobacter jejuni -even though it makes 
more people sick. Raw chicken is one of the most 
common carriers of the bacteria, often encountered 

when cooked meat is placed on unwashed cutting boards 
previously used for trimming raw chicken, or when chicken is not 
cooked to 165 degrees Fahrenheit. 

"Campylobacter is now the number one food -borne pathogen 
in the United States and the world, surpassing Salmonella," says 

Lynn Joens, a professor in the University of Arizona Department 
of Veterinary Science and Microbiology. "In the United States 

alone, 2.4 million cases are reported annually, with costs 
exceeding $1 billion." 

A new poultry vaccine in development at the UA offers a 

unique approach in controlling Campylobacter jejuni infection 
in chickens before it reaches the dinner table. In research trials 
the vaccine has significantly reduced the pathogen's ability to 
colonize young chickens' intestines, where the infection begins. 
The goal is to halt the contamination before it spreads and 
survives on raw chicken sold in stores. 

"Yet chickens don't actually cause the disease (nor does it make 
them ill). It's the organism they carry that makes people sick," 
Joens says. "Right now you can go to any grocery store, get a raw 
chicken, test it in a laboratory and find Campylobacter jejuni. 
Twenty to 80 percent of all broiler houses become contaminated 
with Campylobacter." 

The most common symptoms of human Campylobacter 
poisoning, which mimic those of Salmonella and other 
gastrointestinal pathogens, include fever, cramps, watery diarrhea 
and sometimes dysentery. More severe infections can lead to 
peritonitis, autoimmune disease or death. 

Funded by the U.S. Department of Agriculture, Joens and 
graduate students in the Department of Veterinary Science 
and Microbiology started analyzing Campylobacter's infection 
process about four years ago, looking for a way to interrupt it. 

The laboratory team, which included graduate research associate 
JamesTheoret and assistant research professor Bibiana Law, 
eventually discovered that the pathogen first attached itself to 
the surface of the chick's intestines and then began to multiply. 
Attacking the "sticking" mechanism seemed to be the key. 

When the UA researchers sequenced the intestinal surface 
protein they identified the gene responsible for producing 
Campylobacter's adherence protein. Then they built a trial 
vaccine around it using Salmonella bacteria as a vector, with the 
assistance of Roy Curtiss, professor and director of the Center for 
Infectious Diseases and Vaccinology at Arizona State University. 

Curtiss' group inserted the adherence gene into Salmonella 
bacteria, which is nonpathogenic for poultry. The resulting 
live vaccine, containing Salmonella programmed to make the 
Campylobacter's adhering protein, was fed to young chickens to 
protect them. 

"Once the Salmonella in the vaccine produced the 
Campylobacter protein, the chicks made antibodies against it 
in their intestines," Joens says. "In our first study of 15 birds we 
got a very significant reduction -98 percent -in Campylobacter 
infection, compared with a control group. We're now repeating 
the trial on a larger scale." 

The vaccination process is simple, easy to produce and 
protective to the chick, according to Joens. The Salmonella lives 
four to five days, enough time to stimulate antibody production, 
and dies. Chickens need to be vaccinated early because they 
become infected at just two to three weeks of age. 

Joens' preliminary figures show that 270 million Campylobacter 
organisms were present in non -vaccinated birds, compared to 
67,000 organisms in the vaccinated birds. 

"You need at least 500 organisms to produce disease in 
humans," he explains. 

"The chlorine in the packinghouse chillers usually reduces 
numbers of bacteria by 1,000 to 100,000 organisms, so the 
chickens should be free of Campylobacter after processing." 

The UA group was the first to discover the adherence protein, 
which is only produced when Campylobacter jejuni colonizes 
certain surfaces, like chicken intestine and skin. They have a 

patent pending in both the United States and the European Union 
for the gene that produces it. 

"If everything goes right we could have a commercial vaccine 
in three to five years," Joens says. The vaccine's effect could be 
significant: about 8.9 billion broilers go to market annually in 
the U.S., with a value of $21.5 billion. Europe has similar broiler 
production figures. Americans consumed 86 pounds of chicken 
per person in 2006, the most recent numbers available. 

"The vaccine would be a great intervention method for 
Campylobacter when the USDA and FDA (Food and Drug 
Administration) mandate reduced numbers of food -borne 
pathogens in chicken -probably in two to three years," Joens 

says. "Once it becomes available, the vaccine should cost about 
a penny per chick. More importantly, it should greatly reduce the 
number of cases of human Campylobacter gastroenteritis." 

CONTACT 
Lynn Joens 
(520) 621 -4148 
joens@ag.arizona.edu 
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U 
niversity of Arizona 
researchers have sown 
the seeds of a virus' 
destruction in its own 

genetic code or rather, in the genetic 
code of the organisms it seeks to infect. 
Their work could improve both the 
understanding of how viruses work as 

well as the ability to make plants and 
animals more virus -resistant. 

Working with a virus that infects 
bacteria, Bentley Fane, a professor in 
the division of Plant Pathology in the 
Department of Plant Sciences and a 

member of the B105 Institute, and 

The research casts light on the 
biology of how viruses work and how 
the proteins they create interact with 
one another. 

"We all have an interest in better 
understanding both how viruses work 
and how to stop them from working," 
Fane explained. 

Viruses are little more than strands of 
DNA or RNA surrounded by a protein 
coat; they can't reproduce on their 
own. Instead they invade the cells 
of more complex host organisms - 
everything from bacteria to plants and 
animals -and hijack the machinery 

view of evolution in action. Over 
the course of 200 generations, Fane 

and Cherwa have watched the virus 
evolve a mutant strain that not only 
can replicate in spite of the inhibitory 
protein, but that may also, according 
to some very preliminary research, be 
somewhat dependent on the protein. 
In other words, the original strain's 
inhibitory protein poison just may be 
the resistant strain's medicine. 

That resistant strain would have a 

hard time surviving outside the lab, 
because its resistance is pretty much 
the only thing it has going for it -it is 

Engineering a 

Self- destructing Virus 
A tool to learn how viruses work 

By University Communications 

Bentley Fane in laboratory 

James Cherwa, a graduate student in 

Fane's lab, pinpointed a region of a 

protein that's crucial to building the 
virus' structure, designed a modified 
version of that protein, and engineered 
the bacteria's cells to produce the 
modified protein. 

When the virus infected cells of the 
bacteria, it "recognized" the modified 
protein and tried to incorporate the 
altered protein into copies of itself. 

Instead the protein gummed up the 
works of the replication process, 

causing the virus to die without 
producing any progeny. 

"We were shocked by just how 
potent the inhibitory protein was," 
Fane said. 

inside those host cells in order to 
replicate. 

Along the way, viruses can cause 
any number of diseases, including 
blights in plants and colds, flu and 
HIV in humans. Fane hopes to begin 
using what he's learned to engineer 
virus -resistant plants. While similar 
work has been done with plant viruses 
before, none of those viruses had the 
icosahedral shape [a solid figure with 
20 triangular facets] and structure 
that is the focus of Fane and Cherwa's 
research. 

The virus they're working with also 
reproduces quickly -a generation lasts 
all of about 20 minutes -which means 
their research provides an up -close 

otherwise less healthy than the original 
virus. "When something mutates, it 

does so at a cost to its usefulness," 
Fane said. "It's always illuminating to 
see how a virus adapts to something 
like this, though, because it always 
manages to. That's the power of 
evolution and selection." Ç 

CONTACT 

Bentley Fane 
(520) 626 -6634 
bfane@emai I.arizona.edu 

2008 Agricultural Experiment Station Research Report 3 



Auto- guidance Technology Tested in Mechanically -cultivated Cotton 
oal is to improve weed control, reduce herbicide use and sav-_money 

By Cary Blake, Western Farm Press 

Researchers Bill McCloskey, left, and Pedro Andrade are utilizing real -time kinematic global positioning system (RTK -GPS) technology to precisely guide a tractor in a 

cotton field, using an attached conventional cultivator to cultivate broadleaf weeds within 2.5 inches of the seed line. 

T 
he University of Arizona's 
Pedro Andrade and Bill 
McCloskey kicked off 
a precision cultivation 

research project last spring at the 
Maricopa Agricultural Center (MAC), 
Maricopa, Arizona. The duo are 
testing a real time kinematic global 
positioning system (RTK -GPS) auto 
guidance system -the Trimble AgGPS 
NavController II, in a Case IH Puma 
Series tractor -across a 2.5 acre cotton 
plot with implements for bed listing, seed 
planting, and cultivation of seedlings 
three times in the season. 

RTK -GPS is an ultra -precise version of 
GPS that allows sub -inch accuracy levels 
in positioning measurement. Andrade, 
an agricultural engineer and precision 
agriculture specialist at MAC, says the 
technology combines two elements in 

positioning measurement. 
First, in addition to a satellite link 

to the rover (tractor), there is a radio 
communication link between the 
rover and a ground base station. This 
communication carries positional 
correction data. Second, a patented 
algorithm solves the rover's position 
mathematically with time and phase 
delay information of the signal. 

"During bed formation and seed 
planting, the RTK -GPS system guides the 
tractor in a straight, pre- determined path. 
Understanding the implement geometry 
allowed us to know exactly where the 
seed line is located," says McCloskey, 
UA extension weed specialist in Tucson. 
"The cultivator is able to run closer to 
the seed line than traditional cultivation 
since the tractor knows within an inch 
the precise seed line location. This keeps 
the cultivator clear of the plants and 
enhances mechanical weed control 
efficacy." 

The Arizona researchers are determining 
if RTK -GPS -guided mechanical cultivation 
can remove more weeds with steel 

instead of herbicide to help farmers save 

money and to benefit the environment. 
"The less herbicide we put out there 

then the less selection pressure there is 

for the development of herbicide -resistant 
weeds. What we don't know is what are 
the trade -offs," McCloskey notes. "With 
the RTK -GPS system the farmer would 
reduce herbicide use yet increase diesel 
fuel use. We're anxious to get additional 
project funding to see how this shakes 
out." 

The test plot was planted with Deltapine 
164 B2RF on April 8 and mechanically 

cultivated with a four -row, 14 -foot 
cultivator on May 15 (3 to 4 leaf stage), 

June 5 (about 10 leaves), and June 18 
(20 -22- inch -high cotton). 

RTK -GPS systems cost in the $30,000 
range and can come pre -installed on 
new tractors. McCloskey says total 
costs include the equipment installed 
on the tractor plus access to the base 
station network that enables radio 
communication with tractors to achieve 
the sub -inch level of accuracy. The 
infrastructure of local towers has been 
built and funded by equipment dealers. 
In Arizona base station towers provide 
coverage to many locations including 
the Yuma, Safford, and Central Arizona 
valleys. 

While RTK -GPS creates more accurate 
row listing, farmers want other perks 
including precise cultivation to reduce 
herbicide use, according to McCloskey. 

"If you're spending $25 per gallon for 
Roundup and broadcast spray one quart 
per acre, you're spending $6.25 per acre 
for the herbicide," McCloskey says. "If 
we're able to cultivate all but a four -inch 
band on the seed line, we could reduce 
the $6.50 to one or two dollars per acre. 
If manufacturing costs of inputs are 
considered, I think precision cultivation 

4 The University of Arizona - College of Agriculture and Life Sciences 



will save cotton farmers money over 
herbicide use," McCloskey says. 

Andrade says cotton is conventionally 
cultivated with two types of six -row, 
20 -foot wide cultivators. Both systems 
cultivate 1.5 to 2 inches deep and within 
4 to 5 inches of the seed line and utilize 
Alabama sweeps to move the soil back 
into place. 

Some new cultivator systems on the 
market include electronic cameras or 
mechanical wands to gain closer seed 
line cultivation. McCloskey says those 
systems don't work well with cotton 
seedlings. 

"I've worked with a mechanical wand - 
articulated electro- hydraulic quick - 
hitch guidance system and the system 
limitation is cotton needs to be about 
a foot tall with a woody stem for the 
mechanical wand to sense it. Otherwise 
the wand bends the seedling over," 
McCloskey says. "With the RTK -GPS 
system, we can safely cultivate seedling 
cotton." 

The RTK -GPS guidance system is also 
essential for spraying narrow bands of 
herbicide topically (over- the -top) so 
that the spray band and the seed -line/ 
uncultivated area are properly aligned. 

The sky is the limit for RTK -GPS 
technology. Andrade says, "Enhanced 

cultivation with RTK -GPS technology has 

the potential to work in any crop grown 
in a bed." 

McCloskey's goal in the trials is saving 
money through decreased herbicide use 
while improving overall weed control. 

"There is a saying 'Steel is non- 
selective.' Weeds cannot build a 

resistance to cultivation. Mechanical 
control is a simpler approach," Andrade 
says. 

In the Western U.S. more tillage is 

required in cotton than other regions of 
the Cotton Belt since the crop is furrow 
irrigated. Two of the most common 
broadleaves in Arizona cotton fields 
are Palmer amaranth and annual 
morningglory. 

Andrade and McCloskey are seeking 
funding for four more years of research 
including the expansion of test acreage 
into larger commercial farmer fields. 
This is where the energy savings can be 
calculated more accurately. 

"Determining the actual costs of the 
RTK -GPS- equipped tractor and the actual 
fuel consumption to pull the implement 
across large fields is how to get a handle 
on accurate energy savings," Andrade 
says. 

The researchers are requesting 
continuation funding from the USDA's 

Pedro Andrade says precision agriculture 

technology holds many financial and 

environmental benefits for farmers. 

Closer mechanical cultivation to the cotton 
seed line reduces herbicide requirements 
with real time kinematic global positioning 
system (RTK -GPS) technology. Related 
research is underway at the University of 
Arizona's Maricopa Agricultural Center. 

Arizona Cotton 

While farmers across the Cotton Belt reduced 

cotton acreage in '08 due to higher grain prices, 

cotton remains the second largest acreage 

crop in Arizona. According to the National 

Agricultural Statistics Service's Arizona field 

office, about 141,000 acres of cotton were 

planted in 2008, compared to 170,500 cotton 

acres harvested in '07. Alfalfa ranks first with 
260,000 -acres producing alfalfa hay in '08, up 

10,000 acres from '07. 

Sustainable Agriculture Research 
Education (SARE) program. The UA is 

providing the first -year funding. 
One of the justifications for SARE 

funding would be to take the project "on 
the road," McCloskey says. During year 
one and two the system details would be 
worked out and the technology readied 
for field -scale testing. Years three through 
five would include field tests to collect 
crop budget information to demonstrate 
cost benefits and seek work out answers 
to the concerns of the farmer cooperators. 

Andrade and McCloskey are convinced 
that RTK -GPS technology can improve 
standard cultivation and farmers will 
embrace the system. 

"We have a component of growers 
who are technologically innovative," 
McCloskey says. "I would hope after five 
years to have these early adopters buy 
into this technology; not only in cotton 
but every row crop grown in Arizona. 
Their success will prompt others to 
accept the technology." 

The RTK -GPS technology requires a 

higher educated work force that over 
the long -term could reduce labor needs. 
Andrade says precision cultivation system 
works well in all soil types. 

Cultivating so close to the seed line 
doesn't damage the plants if done 
properly, McCloskey says. The proof will 
come when cooperators harvest full - 
length strips of cotton. 

CONTACT 

Pedro Andrade 
(520) 568 -2273 
pandrade @ag.arizona.edu 

William McCloskey 
(520) 621 -7613 
wmclosk @ag.arizona.edu 
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T 
wo forms of skin and brain cancer respond 
very poorly to chemotherapy and radiation: 
melanoma and glioblastoma multiforme brain 
cancer. Both are the focus of an intensive effort 

in the Department of Nutritional Sciences at The University of 
Arizona to find natural, biologically active compounds that will 
sensitize the cancerous tumors to therapy without damaging 
normal tissue. By using the compounds in conjunction with 
conventional treatment, the researchers hope patient survival 
rates will ultimately increase. 

The incidence of melanoma, an aggressive and often fatal form 
of skin cancer, is increasing at the rate of 3 percent annually, 
according to the American Cancer Society, which predicted 
more than 63,000 new cases 
and more than 8,000 deaths for 
2008 in the United States alone. 

Dacarbazine, the standard 
chemotherapeutic drug for 
melanoma for decades, has been 
ineffective when used alone. To 

improve its performance, Randy 
Burd, assistant professor of 
nutritional sciences and member 
of the UA's B105 Institute, has 

been testing the drug and its 

new analogTemozolomide 
in combination with various 
bioactive compounds to 
gain greater response rates 
on melanoma tumors in cell 
cultures. 

"After working with COX -2 
inhibitors -Celebrex and Vioxx 
that were ultimately taken off 
the market -we started looking 
at quinones, which occur in 
nature as pigments, vitamin 
biochemical backbones and 
plant compounds and then we 
analyzed the enzymes involved 
in their activation," Burd says. 

Quercetin, a polyphenol 
found in apples, onions, green 
tea and other plant -based 
foods, is a quinone that has shown an interesting effect on 
melanoma tumors. In low concentrations quercetin behaves as 

an antioxidant, yet at high concentrations it becomes a cell - 
damaging pro- oxidant. Burd's group is exploiting the pro- oxidant 
attribute of quercetin, using tyrosinase, which is the highly 
expressed enzyme responsible for the pigment formation in 
human skin cells that grow out of control in melanoma. 

"The quercetin is similar to precursors of melanin," Burd says. 

"The tyrosinase actually recognizes and activates quercetin to a 

pro- oxidant rather than an antioxidant." When tested together in 
melanoma tumor cell cultures the result is tumor cell death -the 
melanoma enzyme is tricked into activating so much quercetin 
that it turns around and sensitizes the melanoma cells to the 
chemotherapy drug and they die. 

Quercetin is an example of a biological response modifier 
(BRM), a drug or a compound that changes the function of 
tumor cells so they will be more responsive to chemotherapy or 
radiation, according to Burd. Key members of his research group 

responsible for moving this work forward include nutritional 
sciences research associates Sittadjody Sivanandane and 
ThilakavathyThangasamy, and graduate research associate Erin 

Mendoza. 
The team is now screening a library of bioactive food and 

plant compounds to find out if they kill tumor cells for different 
cancers, and if they do, what genes or proteins are involved in 
their activity. The research is supported through a combination 
of pharmaceutical sponsors, private grants and government 
funding. 

For successful compounds like the quercetin used in the 
melanoma study, the researchers need to modify them into 
deliverable pharmaceutical drugs, making the compound more 

potent, and then put them into 
repeated clinical trials. 

"We're also looking at which 
enzymes are expressed in 
different tumors so we can 
design a specific therapy," Burd 
says. In the case of glioblastoma 
multiforme brain cancer, the 
focus is on finding and screening 
quinones that could be used 
in the brain to reverse the 
radiation -resistance of tumors, 
and then using those compounds 
in conjunction with radiation 
treatment. The approach is new, 
and the potential slate of possible 
bioactive compounds that could 
be used for different types of 
cancer is vast. 

Burd is ultimately interested 
in developing and training 
students in nutrigenomics, the 
study of molecular relationships 
between nutrition and the 
response of people's genes 
for disease prevention and 
intervention. A new program in 
nutrigenomics has been created 
through a partnership between 
investigators at The University 
of Arizona, researchers Adam R 

Dicker and Susan Lanza -Jacoby at Thomas Jefferson University 
in Philadelphia, and Marc S. Halfon at the University at Buffalo 
in New York. Down the line, it may be possible to develop 
individualized diets based on someone's cancer risk. 

"For example, we would want to know how products like 
quinones are going to interact with the genes and enzymes in 
your precancerous cells and cancerous cells," Burd suggests. 
"Then we would check which foods you should be eating with 
your particular gene or protein profile to inhibit or treat cancers. 
Nutrigenomics is limited right now, but it's an emerging field." 
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CONTACT 

Randy Burd 
(520) 626 -1863 
rburd @u.arizona.edu 

The Nutrigenomics Program 
www.nutrigenomics.arizona.edu 
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The study shows that boys still hit and shove, but 

also use subtler forms of aggression once thought 
only used by girls. 

A 
long -held notion about 
gender and aggressive 
behavior in children, it 
turns out, is not entirely 

accurate. True, boys are more apt 
to hit and shove, and girls are more 
likely to mete out subtler forms of 
punishment to their peers. 

However, researchers have begun 
to note that boys also use less 
physical forms of aggression, often 
called indirect, relational or social 
aggression, against others. An 
analysis by a University of Arizona 
researcher and his colleagues of 148 
studies of aggression in children 
and adolescents has found that the 
stereotype of physically aggressive 
boys masks the fact that boys are 
just as apt to take part in social 
aggression as girls. 
This research also has implications 

for schools and parents who may be 
on the lookout for problem behavior. 
According to the researchers of 
this latest study, "we need to also 
consider social aggression among 
boys as well as the more direct, 
physical forms." 
The work, published in the 

September /October 2008 issue of 
the journal Child Development, was 
done by Noel A. Card, an assistant 
professor of family studies and human 
development in the Norton School 
of Family and Consumer Sciences at 

The University of Arizona, and his 

Boys Can Be Socially 
Aggressive, Too 

Research has implications for schools and parents 

By Jeff Harrison, University Communications 

collaborators at the University of 
North Carolina at Chapel Hill and the 
University of Kansas. 

Their research analyzed results of 
studies of more than 73,000 young 
people, mostly in schools. They 
examined both direct aggression, 
usually defined as physical in nature, 
and indirect aggression, the kind of 
covert behavior that is designed to 
damage another's social standing. 

The researchers suggest that the 
myth that girls are more likely to be 
indirectly or socially aggressive than 
boys has persisted among teachers, 
parents and even other researchers 
because of social expectations 
that develop early in life. These 
stereotypes often are perpetuated by 
recent movies and books, such as 

"Mean Girls" and "Odd Girl Out," 
where girls ruthlessly target one 
another. 

"While we might easily think of 
examples of 'catty' behaviors among 
girls, we should not forget that boys 
also make statements like 'don't 
invite him, he's a loser, "' Card notes. 
"This sort of exclusion is also harmful 
to the victim, and we should consider 
it an act of social aggression." 

Based on their analysis, Card 
and his colleagues suggest that 
children who carry out one form of 
aggression also may be inclined to 
carry out the other form. They also 
found ties between both forms of 

aggression and adjustment problems. 
Specifically, direct aggression is 

related to problems like delinquency 
and ADHD -type symptoms, poor 
relationships with peers, and low 
prosocial behavior such as helping 
and sharing. 

In contrast, indirect aggression is 

related to problems like depression 
and anxiety, as well as higher 
prosocial behavior, perhaps because 
a child must use prosocial skills to 
encourage peers to exclude or gossip 
about others. 

Card said that the concern is that 
schools and parents will only look for 
social aggression in girls and neglect 
to look for it among boys. 

"An interesting aspect of the gender 
differences is that we found a small 
tendency, when you ask teachers 
and parents, they perceive girls as 

acting more indirectly aggressive 
than boys. But observational studies 
found absolutely no differences. It 
might be the case that the reporters 
themselves, the teachers and parents, 
are subject to that same bias of girls 
being more indirectly aggressive." 

Card's study was funded, in part, by 
the National Institutes of Health. Ç 

CONTACT 

Noel Card 
(520) 621 -9122 
ncard @emai I.arizona.edu 
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Melons infected with Cucurbit yellow stunting 
disorder virus (CYSDV) 

A 

Tracking a Whìtefly-transmitted Cucurbit 
Virus in Melons 

Tools include real -time PCR 

By Susan McGinley 

plant virus that first attacked melon and squash 
crops in Arizona, California and Sonora, Mexico 
in 2006 has now been identified in an expanded 
range of wild and cultivated host plants. Found 
in Arizona and California, the plants may serve 

as reservoirs where the virus can survive and multiply after the 
melon crop has been harvested. 

The whitefly- transmitted Cucurbit yellow stunting disorder 
virus (CYSDV) was originally thought to infect only members 
of the plant family Cucurbitaceae, including melons, summer 
and winter squash, pumpkins, gourds and cucumbers. The 
virus originated in the Middle East and spread through Spain, 
South and Central America before arriving in Mexico and the 
United States. 

"We previously thought CYSDV was confined to the 
Cucurbitaceae and we knew of no prospective wild hosts," 
says Judith K. Brown, virologist and whitefly vector biologist in 
the Department of Plant Sciences at The University of Arizona. 
"What we've learned is that in addition to cucurbits, the virus 
is now established in other native and naturalized flora that are 
abundant in the desert." 

So far the new hosts include common bean (Fabaceae), 
alkali mallow and Malva parviflora (Malvaceae), and buffalo 
gourd, a wild member of the Cucurbitaceae, according to tests 
conducted in Brown's lab in Tucson and also in the USDA lab 
of William Wintermantel in Salinas, California. 

"The broader the host range for any pathogen, the more 
difficult it is to manage," Brown says. More studies are under 
way on the host range in native and naturalized uncultivated 
plants in the region. At stake locally are spring and fall melons 
produced across the Sonoran Desert, including four counties 
in southwest/central Arizona, California's Imperial Valley and 
the northwest coastal states of Mexico. 

Cucurbits infected with CYSDV develop a characteristic 
yellowing and brittleness on the older leaves, followed by a 

breakdown in the plant's internal transport system, loss of vigor 
and a failure to produce sweet fruit. 

To assist producers in handling the virus, Brown is working on 
the diagnostic side of a regional CYSDV management approach 
that includes research faculty and extension specialists from 
the UA in Yuma, Maricopa, Pinal and Pima counties, from 
the University of California and the University of Sonora, and 
scientists from the USDA. The current centerpiece of Brown's 
efforts is a powerful new quantitative real -time PCR (polymerase 
chain reaction) assay she has designed and used to identify 
the virus in both wild and crop plants quickly and with great 
accuracy. 

"It's a rapid, sensitive diagnostic procedure that we are 
applying to turn around samples in a couple of hours; it allows 
us to detect viruses even in very low concentrations from field 
samples even when there are no disease symptoms," she says. 
An Arizona Specialty Crops block grant enabled Brown to 
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Melons infected with CYSDV. In Arizona alone, the spring melon crops for 2005 and 2006 were valued at $117 million and 

$121 million respectively. The fall 2007 melon (cantaloupe, honeydew and others) and watermelon crops totaled 35,000 acres 

with an estimated value of more than $64 million. 

develop and validate the test for the real -time PCR machine. 
The machine purchase itself was funded by the National Plant 
Diagnostic Network (USDA -CSREES). 

Last summer Brown's group performed a fast diagnosis on 
samples sent from a watermelon field in Yuma, at the request 
of a grower who wanted to plant fall melons nearby. He was 
concerned that the melons were infected with CYSDV, and 
most of the other growers in the area had already harvested 
and plowed their fields. The watermelon grower said he 
would plow his field the following Monday if he got proof by 
close of business on Friday that the field was infected. 

"We got the call on Thursday evening and received the 
samples by FedEx® Friday morning," Brown notes. "We 
ground up the leaves, diluted the extracts and analyzed them 
using real -time PCR. Then we watched the fluorescent curve 
plotting over time on the monitor: the more fluorescence 
emitted, the more virus present in the sample. After the test 
ran for just an hour and 40 minutes we were able to call Yuma 
by 4:30 to report a positive test result." 

Concurrent with the virus assays, Brown is looking for the 
important whitefly feeding reservoirs in the CYSDV -linked 
disease cycle. 

"Right now we know that the whitefly has a host range of 
500 plant species spanning 20 families, while the CYSDV 
host range is more narrow: just several families and far fewer 
species," she says. "We're trying to exercise some precision 
regarding where the potential wild plant reservoirs are and 
whether the whiteflies like these hosts and are feeding on 
them. By finding out where the whitefly and virus reservoirs 
intersect, we can be more selective in managing the disease." 
Other plans include geospatial mapping of CYSDV not only 

in crop fields, but in adjacent noncropped areas as well. 
"It's a big job and it's not the only virus out there," Brown 

says, "so we're hoping for some producer support to fund 
this effort. In the meantime, we're continuing to monitor and 
disseminate our findings to growers through our on -site county 
agents and researchers. It's been a fantastic partnership." Q 

CONTACT 

Judith K. Brown 
(520) 621 -1402 
jbrown @ag.arizona.edu 
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Yellow sticky trap catches whiteflies for monitoring effort in Dome 

Valley, Arizona 

Y 

Fighting 
a Melon Virus 
in Yuma County 
A cooperative program with growers 

urna County melon producers suffered crop losses 

of 60 percent or more to the whitefly- transmitted 
Cucurbit yellow stunting disorder virus ( CYSDV) when 
it first appeared in 2006. Three years later, through a 

partnership between the University of Arizona's Yuma 

Agricultural Center (YAC), Yuma County Cooperative Extension 

and local growers, a county -scale whitefly /virus monitoring 
program is in place in Yuma County, along with a voluntary host - 
free period during the summer to reduce whitefly infestations, 
and other strategies. 

So far, the program has allowed local growers to continue 
bringing spring and fall melons to market, despite the ongoing 
threat of the virus in the region. Yuma County produces about 
75 percent of Arizona's melon crop, including cantaloupe, 
honeydew, watermelon and mixed melons. Damages in 2006 
amounted to $14 million. 

"All I knew about this virus before 2006 was what I read in the 
literature, and most of it was about infected lab or greenhouse 
or monoculture crops grown in Spain, Portugal and the Middle 
East," says John Palumbo, a research scientist and extension 
specialist in entomology at the YAC. "Arizona has a different 
cropping system from where CYSDV originated, in an entirely 
different environment. It's a desert 'multiculture' of mixed 
vegetable, field, grain and fruit crops, and we had to start from 
scratch on how it works here." 

The first year, Palumbo and Kurt Nolte, Yuma County 
Cooperative Extension director and area associate agent in 

agriculture -walked 20 commercial melon fields in the Yuma 

Valley and Dome Valley /Roll area at 7 -10 -day intervals. They 
noted the progression of CYSDV symptoms over time in relation 
to weather patterns, plant stress and the presence of the whitefly 
Bemisia tabaci that carries the virus. 

They also experimented with fabric row covers at the YAC, 

placing them over young melon seedlings and removing them at 

first bloom because it only takes one or two adult whiteflies to 

By Susan McGinley 

infect a plant. Although the procedure was expensive and labor - 
intensive, Palumbo says the virus did show up much later, at a 

lower incidence of infection. 
"We wanted to show that the longer you delay the whitefly 

infestation, the less severe the virus is," he says. Palumbo also 
began testing various insecticides to control the whitefly. 

Meanwhile, Cooperative Extension and YAC specialists began 

to develop an area-wide--and unprecedented -whitefly and 
virus monitoring program first implemented on a smaller scale in 

2007, based on geospatial technology. 
"We set out yellow sticky traps in spring 2007 for 75,000 acres, 

and expanded to all regions of melon production in the Yuma 

area by 2008," Nolte says. 

By spring 2008, extension technicians had distributed 105 traps 

in a uniform grid across 200,000 acres in the Yuma, Gila, Dome 

Close -up of adult whiteflies feeding on underside of melon leaf. Adult 

whiteflies are about 1/16th inch long. 
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and Wellton- Mohawk valleys, Yuma Mesa and the City of Yuma. 
Each trap was checked and swapped weekly, with the location, 
date, and number of adult whiteflies logged. Funded by Arizona 
Cooperative Extension, the program is now gearing up for the 
2009 growing season. 

"As the traps are georeferenced, GIS software is used to 
produce maps which show the weekly dispersal of adult whitefly 
populations, with red indicating up to 5 times more adults per 
trap compared to the blue zones," Nolte says. The system can 
also pinpoint areas where virus symptoms have appeared. Field 
samples are analyzed and confirmed in the laboratory of UA 
virologist and vector biologist Judith K. Brown and entered into 
the database. 

"We're trying to predict the relationship between whitefly 
migration and the progression and incidence of this disease," 
Nolte says. "We're also working on tracking whiteflies in cotton, 
lettuce, broccoli and cauliflower." 

Knowing which fields have tested positive for CYSDV and 
where the whitefly is heaviest helps producers coordinate and 
time their field operations to divert whiteflies and delay or halt the 
progression of the virus. The Yuma County grower task force has 

expanded to include producers in Pinal and Maricopa counties 
as well, according to Nolte. He sends weekly updates based on 
the GIS maps to melon growers during the growing season, and 
works with Palumbo and other UA faculty in presenting research 
information through newsletters, listservs, workshops and other 
means. 

The GIS maps have confirmed the benefits of a county -wide, 
host -free melon period first implemented in 2007. The growers 
disk their spring melon crop in July -and any subsequent 
volunteer melons or other hosts -and wait 30 days before 

planting the fall crop in August. The virus can't live without a host 
for more than 7 -10 days and the hungry whiteflies disperse to 
other fields. Although most of the producers participated in 2007 
and 2008, Palumbo admits there were a few who didn't, with 
unfortunate results. 

"Fall melons planted adjacent to fields where spring melons 
had not been harvested or disked had higher rates of infection," 
he says. The GIS maps showed higher populations of whiteflies 
in the fields that were not turned under and in general have 
revealed that CYSDV outbreaks coincide with whitefly numbers. 

Yet overall, the incidence of CYSDV was less severe in 2008, 
according to Palumbo. 

"There was a big difference with growers moving more 
aggressively to keep the whitefly adults suppressed through 
cultural practices, chemical management based on whitefly 
densities, and adhering to the host -free period," he says. 

"The first and foremost thing is that it has to be a unified 
approach area -wide," Nolte adds. "We have a partnership 
between research, extension and growers. It's a team effort to 
identify and track the disease, and to determine new means of 
management and control. We've worked side by side with the 
local grower community to help, from the beginning." 0 

CONTACT 

Kurt Nolte 
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A series of GIS maps for Yuma County, Arizona shows fluctuations in whitefly populations caught in sticky traps between July 4- August 1, 2008. 

Red areas have the greatest whitefly concentrations, blue the least. The large decrease in whitefly numbers on the July 18 -25 map was the result 

of a voluntary plowdown by melon growers after harvest. The plowdown cleared out much of the whitefly -and subsequent infection -that would 
have continued into the fall crop. 
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Graduate student Evans Kaimoyo works inside 
growth chamber with hydroponically grown pea plants 

and power supply that delivers non -lethal doses of 
electric shocks to stimulate production of secondary 
metabolites. The metabolites are harvested from the 

liquid without destroying the plants. 

Shocking Plants Produces Useful 
Chemicals 

Secondary metabolites may have commercial applications 

By Janni Simner 

U 
niversity of Arizona researchers are zapping garden - 
variety plants with electricity -and in doing so 
may be paving the way for new ways of producing 
everything from medicines and herbs to perfumes 

and pesticides. 
The UA plant scientists have discovered that delivering non- 

lethal doses of electricity to many plants makes them produce 
secondary metabolites, a class of chemicals with a wide range of 
commercial uses. That in itself isn't unusual. 

"The chemicals produced are the same ones routinely made 
by plants as a defense response," says B105 member and study 
coauthor Hans VanEtten, UA professor of plant pathology and 
microbiology. 

Plants naturally produce secondary metabolites in response 
to environmental stresses such as fungi, viruses, and chemical 
exposure; engineers routinely use synthetic additives and genetic 
engineering to increase production of these metabolites. But 
using electric shocks has two distinct advantages: it allows 
repeated application of the stimulus -the shocks -that produce 
the chemicals, and it does so without harming the plants. 

VanEtten, B105 member and Associate Professor of Agriculture 
and Biosystems Engineering Joel Cuello, and their colleagues 
discovered that electricity increased the garden pea plant's 
production of the secondary metabolite pisatin 13 -fold. 
Fenugreek, red clover, chickpea, and numerous other plants 
had similar responses; electricity increased their production of 
secondary metabolites anywhere from two to 168 times. The 
findings were published in the American Chemical Society's 
Biotechnology Progress. 

The researchers used hydroponic techniques to grow the plants 
in water, making it easier to extract the secondary metabolites. 
"We can continuously harvest [the chemicals from] the liquid," 
Van Etten says. "We don't have to sacrifice or grind up the plant." 

B105 seed money supported the study and funded the research 
assistantship of Evans Kaimoyo, the paper's senior author and a 

graduate student in VanEtten's lab. 
VanEtten says the findings are valuable not only for their 

commercial implications, but also because they could enhance 
our understanding of the pathways by which plants respond to 
stresses and other signals to produce chemicals. Unlike synthetic 
additives, the electrical jolts applied to plants essentially come 
with an on /off switch, allowing scientists to start and stop the 
production of secondary metabolites and other chemicals, and 
to alter and reexamine the plants when they do. 

"We think on /off flexibility is the truly novel thing" about the 
study, VanEtten says, "but I have been amazed by the number 
of other applications people have suggested to me for the use of 
electricity on plants and the interest the study has received from 
high school students who would like to repeat the experiments 
for their science projects." 

CONTACT 
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A 

UA `Street Trees' Perform 
Double Duty 

Benefits include energy savings, reduced pollution 

By Jeff Harrison, University Communications 

new inventory of "street trees" at The University of Arizona shows they 
do more than provide pleasant vistas and an oasis in central Tucson. 
The more than 2,000 trees that line campus roadways sequester carbon 

from the atmosphere, reduce pollution and flooding and save the UA a bundle on 
cooling costs. 

The study, conducted by the UA Campus Arboretum, documented individual 
trees, their distribution and compared their yearly costs and benefits, said Elizabeth 
Davison, director of the Campus Arboretum. 

Davison said the street trees and other trees at the University are a significant 
factor in reducing the UA's carbon footprint. The study included only those trees that 
directly flank campus roads. Each year, the UA's street trees: 

Sequester 246,620 tons of carbon dioxide (CO2) 
Reduce the energy costs for UA facilities by $18,230 
Reduce emission, pollutants and particulates by 9,994 pounds 
Intercept more than a million gallons of rainfall or stormwater 

"These street trees contribute to the quality of life for all our neighbors, providing 
shade on pavements, and reducing air pollution, stormwater and the University's 
'carbon footprint'," said Davison. 

There are more than 7,000 trees within the UA's boundaries, including the street 
trees. Davison said that many of the largest trees are in the interior of campus, and 
that some of them are among the oldest trees in Tucson. 

Robert Forbes, the first head of the UA Agricultural Experiment Station, planted 
olive trees on the west side of campus at the end of the 19th century, part of his 
experiments with tree crops from Mediterranean countries. Those trees, most likely 
bought from a nursery in Santa Barbara, California, were Spanish, French and Italian 
in origin. 

In all, Davison estimated that the combined benefit of the UA's urban forest could 
be three to four times higher than for just those trees listed in the current study. 

The age and size of trees also factor into their effectiveness. 
"As trees age, their benefits rise, but then may fall," Davison said. "As we plant 

more small trees, we ensure increased potential benefits for ensuing years. As 
older trees are removed, the ratios shift. Sometimes an older tree is less efficient in 
stormwater uptake, but it holds more carbon in its trunk and branches." 

CONTACT 
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Beyond Shade: 
Calculating the Value of a Tree 

By Susan McGinley 

The street tree inventory conducted on the University 

of Arizona campus assisted a larger effort undertaken by 

the City of Tucson's Department of Urban Planning and 

Design to assess the species distribution, annual costs/ 
benefits and maintenance priorities for municipal trees. 

Funded by a generous donor on behalf of the UA 

Campus Arboretum, plant sciences undergraduate Ben 

Brandt began measuring trees in November 2007. Nearly 

a year later, he had amassed data for all 2,000 trees that 
line the streets within the campus boundaries. 

"From the point of view of the software we used, 

we're a little city with 14 miles of streets," says Elizabeth 
Davison, arboretum director. "Ben walked tree to 

tree, carrying a PDA with all of the tree choices in it." 

He identified each tree species; entered its size after 
measuring its diameter at chest height with calipers; 

made a decision on its health according to a menu - 
leaves falling, branches, dead, etc.; and described its 

location. 

"We put the inventory into a software program called 

STRATUM, part of the i -Tree Suite of software developed 
by the Center for Urban Forest Research at UC Davis," 

says Davison. The center is headed by Greg McPherson, 

a former UA faculty member in Landscape Architecture. 

The model in the software was adapted for Phoenix and 

desert Southwest tree species. 

The STRATUM program assumed that: 1) Each 

species of tree has an average life span and each 

individual tree's current condition gives potential to reach 

that life span, 2) Each tree's size relates to its ability to 

take up water and provide other benefits, 3) Orientation 

on the streets influences default shade benefit, 4) 

Aesthetic benefits relate to median home costs in a 

particular area, and 5) Energy benefits depend on UA's 

cost per kilowatt hour of electricity and therm of gas. 

In the Southwest, trees bring more value for shade and 

electricity, compared to the Northwest, where trees may 

contribute more value in air quality (CO2 sequestered) 

and gallons of stormwater collected. 
A few examples: Each Chinese pistache on campus 

contributes about $74 every year, including energy and 

water saved, carbon dioxide sequestered, and aesthetic 

value. Mesquites contribute $112; Aleppo pine, $156; 

California palm, $33 and blue paloverde, $93. With 

some campus trees living 40, 60 or even 100 years, their 

contributions can be considerable over their life spans. 
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Engaging sedentary youth through 
computer technology 

By Jeff Harrison 

Associate professor Barron Orr (left) and members of the Douglas and Skrappy's (Tucson) Spirit of the Sun youth groups map safe and unsafe places as part of a 

youth- driven community asset mapping project. 

A 
group of researchers at 
The University of Arizona 
is devising a plan to target 
childhood obesity through 
the very technology that is 

partly to blame for the increasingly large 
number of growing young waistlines. 

The study, "Stealth Health: Youth 
Innovation, Mobile Technology, Online 
Social Networking, and Informal Learning 
to Promote Physical Activity," is funded by 
a three -year, $1,476,300 grant from the 
U.S. Department of Agriculture. 

Scott Going, UA professor of nutritional 
sciences, is the principal investigator 
of the grant. Co- principal investigators 
include Nobuko Hongu, an assistant 
professor and nutrition extension specialist 
in the UA nutritional sciences department; 
Mimi Nichter, UA associate professor 
of anthropology; Barron Orr, associate 
professor and geospatial extension 
specialist in the UA Office of Arid Lands 
Studies; Kirk Astroth, director, Arizona 4 -H 
Youth Development; and Denise J. Roe, 

professor in the UA Zuckerman College of 
Public Health. 

The prevalence of childhood obesity 
in the U.S. continues to rise, and while 
a number of factors contribute to the 
problem, Going and his colleagues are 
focusing on "screen- time" technology. 
Mounting evidence shows that young 
people who spend their days sitting in 
class at school and being sedentary during 
their free time with computers, televisions 
and video games are more likely to gain 
weight than those who engage in physical 
activities. 

The current consensus, Going said, is 

that many programs combat obesity with 
limited, short -lived success. Reaching 
the significant majority of youth who 
traditionally do not participate in formal 
healthy lifestyle education programs, 
either on their own or led by an expert, 
requires an informal approach that 
engages youth where they are in their 
everyday lives. Going thinks that can 
happen by capitalizing on mobile phone 
technology and online social networks 
through the design of a youth -friendly 
nutrition and physical activity, or NPA, 
program. 

"The goal of our bottom -up approach 
is to work closely with youth to develop 
activities that utilize popular technology, 
such as GPS, digital photography, instant 
messaging and seamless connectivity 
now available in cell phones and virtual 
communities like Facebook or MySpace," 
Going said. 

The first step for the programming team 
is to develop baseline integrative software 
"widgets" to track, map and share NPA on 
mobile phones and in social networking 
Web sites. Widgets are a kind of graphical 
user interface that allows computer users 

some limited access to Web data, like the 
weather bugs people have in their task 
bar, or Google maps on iPhones. 

The research team will work closely with 
30 adolescents, ages 12 to 18, who will 
be mentored by software developers as 

they customize the technology to people's 
particular interests. 

Following development and pre- testing, 
the researchers will assess the "stealth 

health" impact of the teen -produced 
widgets on NPA programs, and implement 
them in diverse, after -school education 
programs with 200 adolescents. 

The final step will be encouraging future 
youth -led, stealth NPA innovation through 
a national competition seeded by 4 -H, 
YMCA and America On the Move. 

"The widget will be designed to be 
easily modified by youth and used in 
ways they enjoy," Going said. The most 
innovative adaptations will be published 
through the national partners and their 
diffusion and adoption by others - 
something the investigators call "the 
contagion effect" -and the impact on 
NPA will be evaluated. Youth participation 
in development is a key. 

"Our intent is to demonstrate the 
potential of a technology and an informal 
education approach for promoting NPA in 
youth," Going said. 
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A 
nyone who has tried to remove Bermuda grass 

from their yard knows about plant rhizomes. These 

stubborn underground stems give weeds -and other 
plants -many advantages, not the least of which is 

that even after you remove the above -ground plant, 
only a small portion of the underground stem needs to remain for 
the plant to survive and try to take over your yard once more. 

Understanding the genetics and development of rhizomes is the 
focus of a four -year, $4.33 million National Science Foundation 
grant awarded to a team of scientists led by researchers at The 
University of Arizona. 

"We want to find the genes responsible for producing 
rhizomes -the genetic triggers, the signals, the regulators and also 
the genes that actually build the plant," said B1O5 member David 
Gang, UA associate professor of plant sciences. 

Gang is principal investigator for the grant; his co- investigators 
are B1O5 member Carol Soderlund, UA research associate 

use rhizomes," Gang said. "They've adapted them as a mechanism 
to invade new territory and crowd out other plants." 

According to Gang, better understanding rhizomes may one day 
help us better control weedy grasses, which cause huge economic 
losses worldwide every year, as well as waterway weeds like giant 
salvinia, which is contaminating or destroying freshwater sources 
worldwide. 

"If we can understand the genetics of what makes a weedy 
rhizome so invasive, then we might be able to come up with 
strategies to control them better -strategies that affect just the 
rhizomes, so that we don't have to rely so heavily on broad - 
spectrum herbicides," Gang said. 

The practical applications extend well beyond weed control, 
however. "If we can understand how a rhizome grows and how 
it is different from an upright stem, then we can better understand 
how upright stems grow and develop as well," Gang said. 

That knowledge could ultimately help improve the yields of 

The genetics and development of rhizomes 

are focus of 

$4.33M NSF grant 

Propagated turmeric rhizomes 

professor of plant sciences, and Jay Thelen, assistant professor of 
biochemistry at the University of Missouri. The plant biologists 
plan to study the rhizomes of a wide range of medicinal and 
weedy plants, from primitive ferns and rushes to complex 
flowering plants. 

The fact that both simple and complex plants have rhizomes is 

part of what makes them so interesting. The original plant stem, 
the one used by all early land plants, was the rhizome. 

Early on in the evolution of plants, rhizomes remained common, 
but then -perhaps because there were evolutionary advantages to 
growing upwards instead of along the ground -plants abandoned 
the underground stems for a time. Yet rhizomes re- emerged in later 
plants, perhaps because of the benefits rhizomes confer -things 
like being able to resist fire or search far afield for water -became 
valuable once more. 

Bermuda grass isn't the only rhizome -bearing weed to frustrate 
farmers and homeowners. "Most of the world's 10 worst weeds 

Fresh ginger rhizomes 

everything from trees that supply paper pulp to biofuel sources 
and food crops. 

"So maybe you can use less land to produce more food," Gang 
said. "In the next 50 years especially, doing so is going to be an 
important issue around the world. There's a huge potential impact 
here." 

CONTACT 
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Charles Gerba Elected as 

Fellow of AAAS 

C 
harles P. Gerba, professor of 
soil, water and environmental 
science, and microbiology 
and immunology, was elected 
as a Fellow by the American 

Academy for the Advancement of Science 
(AAAS) in December 2008. AAAS awarded 
this honor to 486 members last year because 
of their scientifically or socially distinguished 
efforts to advance science or its applications. 
Election as a fellow is an honor bestowed 
upon AAAS members by their peers. 

Gerba was elected for his distinguished 
contributions to the field of health -related 
water microbiology and environmental 
microbiology. He has extensively researched 
the detection, concentration and movement 
of critical bacterial (Cryptosporidium and 
Microsporidia) and enteric viral pathogens in 
water. He also has played a significant role 
in understanding how infectious diseases 
are transmitted through the environment 
and how to control them, in a time when 
infectious disease remains the leading cause 
of death and disability worldwide, according 
to the Centers for Disease Control and 
Prevention. 

Gerba has been a leader in developing 
the field of quantitative microbial risk 

assessment to better understand the risk 
of pathogens in environments. His work 
in this area was adopted by the Food and 
Agriculture Association and was used by 
the Environmental Protection Agency to set 
standards for surface water treatment in the 
United States. 

In addition, he has contributed to the 
development of more effective disinfectants. 
For example, he was the first to demonstrate 
that low levels of copper and silver in water 
killed Legionella pneumophila. As a result, 
over 100 hospitals in the United States 
now use copper and silver to control L. 

pneumophila in their water supplies. 
Widely known as "Dr. Germ," Gerba has 

become the nation's expert on domestic 
and public hygiene. He has brought the 
field of microbiology to center stage, 
fulfilling requests to discuss his research on 
"Dateline," "48 Hours," "Today," "20/20" 
and "Good Morning America." He believes 
in sharing scientific evidence with the public 
in a user -friendly manner, providing simple 
tips that people can implement to minimize 
bacteria in homes, workplaces and other 
public areas. He has also advised more than 
80 graduate students and greatly influenced 
the training of environmental microbiologists. 

Russell Tronstad Designated UA 
Distinguished Outreach Professor 

By Alexis Blue, University Communications 

R 
ussell Tronstad wasn't much 
older than his 12- year -old 
son when he was operating 
heavy equipment on his 
family's Montana ranch. Years 

later, he's taken his farming and ranching 
background to a whole new and modern 
level, developing online tools to aid with 
livestock management and crops marketing. 

Tronstad received one of The University of 
Arizona's Distinguished Faculty Outreach 
Professor Awards at the UA's winter 
commencement in December 2008. The 
award recognizes faculty members who have 
significantly contributed to the University's 
outreach mission through scholarship -based 
outreach to the state, nation and world. It 

includes the honorary title and a $5,000 base 
salary increase. 

Since joining the UA in 1989, Tronstad, a 

professor and specialist in the department 
of agricultural and resource economics, has 
led numerous research and outreach projects 
and co- authored several publications to 
aid farming and ranching communities, 
particularly in rural Arizona. 

His recent research undertakings include a 

study, conducted with a graduate student, on 

the costs of illegal immigration on Arizona's 
border ranches -including fence repairs, 
litter cleanup and livestock losses -and a 

study on trade flow between Arizona and 
Sonora, Mexico. 

Tronstad also has worked to take the 
enduring trades of farming and ranching to 
the Web, with the development of Web sites 
to support ranchers and farmers. 

One of those sites, www.livestockrecords. 
arizona.edu, aids ranchers in livestock 
identification, monitoring, record keeping 
and other issues, a key focus of much 
of Tronstad's work. Another, www. 
farmdirectory.org, helps small local farmers 
market their crops directly to consumers 
through an interactive site that includes 
listings of products, farmers' markets or other 
events and information. 

"As a land -grant university, it (outreach) 
is part of our job," said the head of the 
agriculture and resource economics 
department, Gary Thompson, who 
nominated Tronstad for the award. "But 
Russell has gone far beyond the expectations 
as far as reaching out to the community." 

In the future, Tronstad said he hopes to 
work more with tribal farming communities 

Founded in 1848, AAAS is the world's 
largest general scientific society, and 
publisher of the journal Science. The tradition 
of AAAS fellows began in 1874. AAAS 
includes some 262 affiliated societies and 
academies of science, serving 10 million 
individuals. Science has the largest paid 
circulation of any peer- reviewed general 
science journal in the world, with an 
estimated total readership of one million. 

CONTACT 

Charles Gerba 
(520) 621 -6906 
gerba @ag.arizona.edu 

to help them develop programs to sell their 
crops and farm experiences to tourists. 
Arizona's tribal agriculture is focused on the 
long term, whereas non -tribal agriculture 
near urban areas tends to be more focused 
on the real estate market than agriculture. 

Tronstad is also interested in technological 
advances in crop production techniques. 
He is currently working with plant sciences 
researchers on the economic viability 
of grafting melons to reduce the use of 
fungicides applied to the soil. 

CONTACT 

Russell Tronstad 
(520) 621 -2425 
tronstad @ag.arizona.edu 
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CALS 2008 Research Awards 

2008 Research Faculty of the Year Award 
David Hartshorne, Professor, Department of Nutritional Sciences 

This award recognizes and honors outstanding achievements and contributions in research. Since joining the department in 1978, David 
Hartshorne has made an impressive contribution in the field of muscle biology and biochemistry, using diverse experimental systems 
comprising human, chicken and porcine models. His work is highly recognized both in the U.S. and internationally, and has been continuously 
supported by the National Institutes of Health for more than 40 years. Hartshorne has conducted significant collaborations with Japanese 
researchers for the last 15 years, authored more than 200 publications, directed a vast number of graduate and post doctoral students, and 
mentored junior faculty. His service on campus and within the department has been exemplary. 

2008 Outstanding Staff in Research Award 
Christa Kirk, Senior Research Specialist, Department of Entomology 

This award recognizes staff whose service has contributed significantly to the support of research in CALS. Kirk has served in the Department 
of Entomology since 1998, and for the past decade has worked in the laboratory of Yves Carrière, where she strives to make operations 
more effective and efficient. According to Carrière, "Christa has performed outstandingly in the management of my lab. She has contributed 
importantly to a great deal of ground- breaking research and played a vital role in bridging our lab with other research organizations and 
collaborators, and allowed us to access several major grants focusing on spatially -explicit research for the control of insect pests and the 
assessment of environmental impacts of transgenic crops." 

2008 Outstanding Team Award 
Tucson Area Agricultural Centers Staff 
The team includes Arturo Baez, John Bauer, Mark Carson, Francisco Danese, William Davidson, Fred Edson, Billy D. Foster, Dale 
Gorney, Andrew Hassan, Mark Heitlinger, Christine Hiemstra, Tatiana Hladky, Brian Kenna, Darren Kerr, Kenneth Kriederman, 
Rueben Lopez, Nathaniel Ludwig, Daniel Nelson, Kenneth Pruitt, John Pulley, Stephen Roberge, Todd Ruhl, Thomas Schmidt, 
Albert Settle, Jason Spence, Bruce Steenson, Dale Tenopir, Esperanza Torres, John Torres and Gilbert Walker 

This award recognizes and honors unusual dedication and outstanding contributions by a team of CALS employees. The Tucson Area 
Agricultural Centers Team comprises four active experiment stations, including the Campus and West Campus Agricultural Centers, Santa Rita 
Experimental Range and the Red Rock Agricultural Center. The Tucson Area Agricultural Centers network provides land, facilities, operations, 
and maintenance services in support of the teaching, research, and extension missions of all academic departments within CALS, as well 
as other UA colleges. The majority of the employees are experienced veterans with tremendous knowledge and skills. They take pride in 
performing their specific jobs in a high quality and first class manner. All the units within their network operate efficiently and cost -effectively 
thanks to the dedication and commitment of all Tucson Area Agricultural Center employees. 

Sponsored 
$46.6 million 

(61.4 %) 

Arizona Agricultural Experiment Station 
Total Research Funding 

Fiscal Year 2007 -2008 
($75.9 million) 

Federal Appropriated 
$3.3 million 

(4.4 %) 

State 
$26 million 

(34.2 %) 

Sponsored Sources 
Fiscal Year 2007 -2008 

($46.6 million) 

Industry 
$3.1 million 

(6.7 %) 

Miscellaneous 
$2.9 million 

6.2% 

Counties /Cities 
$1.74 million 

(3.7 %) 

Foundations /Educational Institutions 
$3.56 million 

(7.6 %) 

State 
$2.39 million 

(5.1%) 

Federal Government 
$32.89 million 

(70.6 %) 
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