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Learn More About Arizona Cooperative Extension

Integrated Pest Management

Integrated Pest Management

Protecting Arizona's Environment,

Human Health and Economic Vitality

Integrated Pest Management (IPM) is a scientifically- based, worldwide standard for managing
pests. It encourages the use of multiple and flexible strategies for the control of insects, weeds,
rodents and other vertebrates and plant, animal and human diseases.

The goal of University of Arizona (UA) IPM programs is the development and use of safe,
sustainable and effective control methods that also increase farm profitability, reduce
environmental and human health risks and protect natural resources for future generations. This
6 -page publication gives an overview of the history of IPM and highlights research and outreach
programs throughout Arizona.

cals.arizona.edu/ extension / marketing / outreach_materials/ipm.pdf

Beef Cattle on Arizona Rangelands

OciENSION

BEEF CATTLE ON ARIZONA RANGELANDS

Research, education and facilities
dedicated to producing wholesome food

Ranchers who want to stay in business are dedicated to wise stewardship practices. Livestock
producers depend on the health of the land and of the animals they produce.

Sustainable ranching requires effective yearly and seasonally- adapted management by
ranchers. Individual ranchers, usually in conjunction with one or more public land agencies,
must figure out what works on their ranches. Faculty from the University of Arizona Cooperative
Extension and the College of Agriculture and Life Sciences assist ranchers and range managers
through applied research projects, workshops and demonstrations at agricultural research
centers and on cooperator ranches.

This 6 -page publication features information on animal health and food quality, animal health
issues, ranch profitability and CALS research centers specifically focusing on animal health,
reproduction and ecology.

cals.arizona.edu/ extension / marketing/ outreach _materials /beef_cattle.pdf

Sustaining Agriculture in Arizona

Sustaining
agriculture
in Arizona

Profitable farms and ranches
A healthy environment

Strong families and communities

Ensuring the future of agriculture in climates like Arizona's requires farmers and ranchers to be
good stewards of arid and semi -arid lands. To maintain good productivity and conserve soil and
water, producers are adopting practices that are economically viable, socially supportive and
ecologically sound.

UA research and extension faculty have a long history of delivering timely research -based
information on sustainable agriculture, and the Western Sustainable Agriculture Research and
Education (SARE) program has helped develop, foster and promote sustainability through
competitive grants for nearly two decades. This 6 -page publication includes a sampling of the
successful programs funded through the Western SARE program.

cals.arizona.edu/ extension /marketing /outreach_materials sustainableag.pdf
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Where

Science Meets

Business
A Niche Program for Science Majors

By Susan McGinley

Medical school, academic
research -or maybe
something else? Students

majoring in the biological sciences
often don't know about the wide range
of jobs available in their field, and
most college science programs don't
prepare them to enter the workforce in
nontraditional positions.

Thanks to an educational initiative
spearheaded by the Alfred P. Sloan
Foundation, career options in the
sciences are expanding nationwide.
At the University of Arizona, the
Professional Science Master's (PSM)
degree in Applied Biosciences
prepares graduates for such varied
careers as clinical trials administration,
project management, forensics,
controlled environment agriculture
and other new and emerging fields.

"A lot of people go into science
and really like it, but they don't want
a Ph.D. They do want a career that
uses their science knowledge though,
and what they're interested in still
requires an advanced degree," says
Lindy Brigham, program coordinator
for the applied biosciences master's
in the College of Agriculture and Life
Sciences. Other PSM degrees at the
UA include applied and industrial
physics, and mathematical sciences,
both in the College of Science.

"The PSM programs were
developed to be 'science plus' -they
include all the skills you need to
support a science -based business,"
Brigham says. "While many of the
careers our graduates find are in

academia, more are in industry. The
goal is to help scientists speak the
language of business."

Each student completes a 36-
unit individualized plan of study
that includes selected courses in
the biological sciences, business
courses developed specifically for the
program by the UA's Eller College
of Management, an internship, and
a special project. There is also an
option to complete a certificate in
entrepreneurship.

"We ask students where they want
to go, and then we figure out how to
get them there," Brigham says. "They
determine what kind of job they want
and start working on it from day one.

Alaina Levine, director of special
projects in the College of Science,
administers the business portion of
the curriculum, including the course
"Topics in Entrepreneurship for
Scientists."

"A major goal of the professional
science master's program is to
ensure our students graduate with
professional development and
leadership skills that allow them the
opportunity to strategically shine
in their careers," Levine says. "We
provide cohort experiences that
achieve this aim. Workshops on
subjects such as business etiquette,
negotiation, networking and
leadership development, along with
mentoring opportunities, one -on -one
meetings with industry partners and
attendance at important industry
conferences give our students an

If
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edge to succeed, unparalleled in a
traditional science master's."

Along with coursework, internships
are a critical component of the PSM
degree, making the program very
"hands -on."

"It's how they're getting the jobs,"
Brigham says. "For example, we're
supplying students for people who
need bioinformatics - extensive
electronic data management in the life
sciences -in one of our laboratories
in the BI05 Institute on campus." The
BI05 Institute conducts research in
biotechnology that brings together
five disciplines-agriculture, basic
science, engineering, medicine and
pharmacy. Biotechnology is one of the
industry clusters in Southern Arizona.

In addition to bioinformatics, the
applied biosciences degree includes
such specialized options as technology
transfer, regulatory issues, quality
assurance and biosafety, clinical
trials management and controlled
environment agriculture. Other
options can be developed as well.

"We're developing a skilled
workforce for Southern Arizona,"
Brigham says, "one that we hope will
attract more industry to the region
and contribute to the state's economic
development, which is part of the
BIO5 mission."

A lot of the internships lead to full
employment, according to Brigham.
One student who interned at the Dial
Corporation in regulatory affairs
was hired into a permanent position
immediately upon graduation.

"Our best -case scenario is that the
students are offered a job based on
their internship," Brigham says.

Students enter the professional
science master's program in different
ways. A few come directly after
graduating from college, but most
have had experience in the real world
prior to enrolling.

"We also work directly with
industry, getting people who are
already employed to come in for
the advanced degree," Brigham
notes. For example, Ventana Medical
Systems regularly sponsors several
of their employees who go through
the program.



The Professional Master's

Degree Program

@the Intersection of Science and Industry

Applied and

Industrial Physics

Min. 36 credits

Classical Mechanics
(PHYS 511)

Electricity and Magnetism
(PHYS 515A and 515B)

Quantum Mechanics
(PHYS 570A and 570B)

Statistical Mechanics
(PHYS 528)

Applied

Biosciences

Min. 36 credits

Nucleic Acids
(MCB 568)

Concepts in
Genetic Analysis

(MCB

Advanced

Bioinfor
Genomi

(MCB

Business

Sequence

Mathematical

Sciences

Min. 33 credits

Algebra

(MATH 511A and 511B)

Analysis

(MATH 523A and 523B

545r or MATH 527A and 527B)

d Genetics Numerical Analysis

627) (MATH 575A and 575B)

Bioinformatics and Methods of Applied

c Analysis Mathematics

B 516) (MATH 583A and 583B)

Industry
Colloquia

Industry/
Research
Internship

Strategic
Career

Preparation

Specialty

Electives

Research

So far, 36 students have graduated
with PSM degrees in applied
biosciences. One graduate found a
job in technology transfer - taking
concepts from the academic world to
the business world-at the Scripps
Institute in California. Another
student became director of intellectual
property and project planning
(patenting of proprietary information,
knowledge or inventions) at a
company in Tucson, Arizona, making
sure personnel comply with the FDA
and EPA in drug development.

Other jobs graduates have
taken include licensing associate,
regulatory research coordinator,
quality assurance associate,

Thesis or
Final
Project

manager, clinical trials
manager, senior manager of business
development and biosafety officer.
Some students have even developed
their own businesses.

The PSM degree in applied
biosciences stands on its own as direct
preparation for a career, and it has a
job placement rate of more than 90
percent. Most students have a job
immediately upon graduation; some
have jobs even before graduation.

Contact
Lindy Brigham
Ibrigham @ag.arizona.edu

Alaina Levine
alaina @email.arizona.edu
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PROFESSIONAL
SCIENCE MASTER'S

THE PROFESSIONAL

SCIENCE

MASTER'S MOVEMENT

Offered through the College of

Agriculture and Life Sciences

(CALS) and the College of Science,

the degree in applied biosciences

is one of three professional science

master's programs available at the

UA. The others are mathematical

sciences applied and industrial

physics. All are part of a national

movement, spearheaded by Sheila
Tobias and the Alfred P. Sloan

Foundation, to combine science

and business courses with practical

internships to lead students directly

into careers upon graduation.

Tobias, author of Rethinking

Science as a Career, has worked

extensively to expand career

opportunities for trained scientists.

The program received approval

from the Arizona Board of Regents
in 2001.

"We're part of 101 programs

around the country at 50

institutions," says Lindy Brigham,

coordinator for the PSM in the UA

College of Agriculture and Life

Sciences.

sciencemasters.com
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Controlled
Environment

Agriculture
A New Option in the Professional

Science Master's Program

Controlled Environment
Agriculture Center

cals.arizona.edu /ceac

4

is a long way from the steamy glasshouses of the 17th and
18th centuries: a controlled environment greenhouse today has
environmental controls, sensors and computer systems that
manage heating, cooling, light intensity, irrigation, humidity,

fertilizer and other growth factors. These technologies are used in
greenhouse industries worldwide to produce vegetable, fruit, herb and
ornamental crops with a high degree of precision.

The University of Arizona's Controlled Environment Agriculture
Center (CEAC) offers these same capabilities through specially
equipped greenhouses, where students like Myles Lewis can learn
all aspects of crop production, from seedling management to crop
protection, personnel management and marketing strategies.

After completing an undergraduate degree in plant sciences and
working in the controlled environment greenhouses on campus, Lewis
recently entered the Professional Sciences Master's program in Applied
Biosciences, with the option in controlled environment agriculture. He
is working with Patricia Rorabaugh, a Plant Sciences Department and
CEAC lecturer, as his mentor.

"So far, it's the most rewarding thing I've done in my life," Lewis
says. He chose this program because it emphasizes using the scientific
knowledge he gained as an undergraduate, crossing it over from
academia to business.

"My goal is to incorporate controlled environment agriculture
into my family's real estate development business in order to create
locally supported agriculture, spread awareness of the importance of
agriculture to urban areas, and as well, to incorporate 'green building'
into real estate development," Lewis explains.

The interdisciplinary program offers more of a business emphasis
than traditional M.S. degrees. Students with the controlled
environment agriculture option work with an advisor to produce a
unique plan of study incorporating research experiences, major and
elective coursework, an internship experience and a research project.
An internship offers the students vital hands -on experience in industry
and starts them on their careers.

Lewis says the degree program will help him develop the necessary
skills to work as a manager /grower, producing fruits and vegetables in
an advanced greenhouse and operating it as a successful business.
The vision of the CEAC is to develop this method of agriculture as an
economically, environmentally and socially sustainable agricultural
option, according to director Gene Giacomelli. Lewis wants to
incorporate this goal into his future business opportunities.

Once a pastime of the aristocracy in Europe, greenhouses have
become full commercial enterprises across the world. Lewis' plan
would bring greenhouses into the midst of residential areas, this
time for people of all social groups, in both rural and high- density
population areas.

"I would like to research the possibilities for incorporating these
greenhouses into small communities, neighborhoods and apartment
complexes to allow for a richer living environment while creating a
cleaner environment -the 'green' building portion," Lewis says. "The
idea would be to incorporate multiple greenhouses in a central area,
possibly with regular farmers markets, or with greenhouses on the
rooftops of apartment complexes."

fl,ontact

Gene Giacomelli
giacomel ©ag.arizona.edu
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Bioinformatics
atBIO5
Professional Science
Master's Internships

By Susan McGinley

Karla Gendler (left) and Tara Paulsen prepare the ChromDB Web site for educational outreach.
Students in local Tucson high schools, who are studying biology and genetics, are using portions of
the database.

After working nearly eight years in the corporate
world, Tara Paulsen returned to school to pursue
a Professional Science Master's (PSM) in Applied

Biosciences at the University of Arizona. She wanted a
program with academic coursework in bioinformatics
(extensive computer data management in life sciences) or
computational biology, which the UA currently doesn't offer,
but she may have found something better.

She's getting direct, practical experience in bioinformatics
through an internship at ChromDB, run by Carolyn Napoli,
an assistant research professor of plant sciences. ChromDB
stands for "chromatin database," a vast archive of genes,
mostly from plants, that are associated with the cell's ability
to package DNA in the nucleus. Scientists study gene
expression to find out more about the fundamental ways
plants grow and produce.

"ChromDB is a database that specializes in highly curated
chromatin genes," Paulsen says. By "highly curated"
she means the lab is paying special attention to the plant
genes to make sure the proteins are as accurate as possible.
"It's supposed to be a one -stop shop for looking at and
researching chromatin. The database is currently accessed
by people all over the world."

Paulsen says she chose the PSM degree because she
would be able to design her own plan of study, intern in a
bioinformatics lab, and master business skills as well.

Karla Gendler began working at ChromDB to fulfill the
internship requirement for the PSM applied biosciences
program. Her internship was so successful that it led to full -
time employment after she graduated in May 2004.

"The internship put me in a position to be
offered and to accept a full -time position doing something
that I knew I enjoyed before I graduated," Gendler says.

Looking back, she notes that she liked the flexibility of
the PSM program best. When she started, she had spoken
with program coordinator Lindy Brigham about combining
aspects of two of the PSM programs - Applied Mathematics
and Applied Biosciences -to create something that was
tailored to her interests. She initially came into the program
thinking she would work in bioinformatics as the person
who bridged the gap between the biologists and the
computer scientists, but her internship changed all that.

"Through the business courses that I took in the
Management of Technology series, I was able to really interact
with computer scientists and learn how to work with them
effectively, something that I had not done before," she says.
"Because ChromDB is so small, not only am I the bridge, I am
also the computer scientist and the biologist; I work on both
the biology and programming for ChromDB."

Contact

Karla Gendler
dingmank @email.arizona.edu

Carolyn Napoli
cnapoli @ag.arizona.edu

Chromatin Database -ChromDB
www.chromdb.org
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Harvesting

La1'azCountfs
New/Greenhouse

6

Rays of light capture the subtleties of shading on gleaming red
tomatoes, purple eggplant and multi -colored peppers. As
you brush past, the fragrance of sweet basil tantalizes with the

promise of Italian cooking. This is not the setting of the local grocery
produce aisle, but a location a few steps earlier in the food chain.
A new state -of- the -art Controlled Environment Structure (CES)-
commonly called a greenhouse-is the latest commercial venture in La
Paz County. With input from the University of Arizona Cooperative
Extension, it is hoped such ventures will invigorate the local economy
through full -time agricultural jobs, food distribution and high -quality
produce available in local stores.

More than a greenhouse, agriculture in a CES is based on the ability
to control all aspects of plant growth, including air temperature,
humidity and carbon dioxide levels, as well as all aspects of drip
irrigation- amount of water, timing and liquid fertilization- through a
sophisticated computer program.

All of these aspects combine to create a controlled environment that
is capable of growing produce all year, with harvests occurring at least
twice a week. Because no soil is used in hydroponic systems, there
are no weeds to impede plant growth and no herbicides are needed.
Another benefit of hydroponics is that it requires considerably less
water than conventional agriculture. The reduced need for herbicides
and increased water savings make this an environmentally friendly
method of crop production.

The Vicksburg Indoor Produce (VIP) greenhouse is a pilot project. If
crops can be successfully and economically grown and marketed on a
local scale, it is hoped that the facility will increase dramatically in size,
employing a large workforce. Other farmers in La Paz County and
surrounding counties have shown interest.

One of four new agricultural ventures in La Paz County that line
Vicksburg Road as you drive north from Interstate 10, the greenhouse
is flanked by three dairies, one of which will incorporate a bio-
fuels plant. The association with Vicksburg Indoor Produce allows
faculty and staff from the University of Arizona and La Paz County
Cooperative Extension to evaluate the productivity and marketability
of several varieties of tomatoes, cucumbers, lettuce, sweet peppers, hot
peppers, eggplant and a mix of flavored basil grown in a greenhouse
environment.

One unique aspect of the Vicksburg Farms facility is the deep flow
lettuce pond, the only one of its kind in Arizona. Eleven different
varieties of lettuce have been evaluated. Because temperatures in
Western Arizona can skyrocket past 120 degrees, and lettuce has never
been considered a summer crop, heat -tolerant varieties have been
planted for summer testing. Methods for controlling maximum air

Compiled by Joanne Littlefield
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and water temperatures associated
with lettuce production are also being
investigated.

La Paz County Cooperative
Extension program coordinator
Debbie May is in charge of education
and research. She has selected several
traditional greenhouse tomato,
cucumber and pepper crops for trials,
along with a variety of specialty
Southwest peppers and chiles. She
has also added interesting alternative
crops such as pure white eggplant,
Thai eggplant, lime basil, licorice basil,
and heirloom tomatoes.

Produce is currently marketed by
Vicksburg Indoor Produce through
small local markets and the Bashas'
grocery store in Parker. In addition,
Lamm's, a small farmers market in the
nearby town of Salome, and a local
couple from Bouse distribute produce
to residents and winter visitors. All
excess produce is donated to the
senior center, to the La Paz County
jail, and to local groups including the
VFW posts.

The facility is also open for master
gardener classes and educational
tours by appointment. More than
1,000 youth and adults have taken
part in educational tours since the
grand opening in October 2006.
The youth tours are combined with
classroom nutrition programs and
physical activity programs at schools
throughout La Paz County.

CES agriculture has the potential
to provide a larger number of year -
round, higher skilled jobs than
traditional agriculture, according

to Linda Masters, director of La Paz
County Cooperative Extension. The
remote location provides benefits
and challenges to businesses and the
county. People living in the area are in
need of consistent employment -which
is a benefit -but the trained employee
pool is small. With fluctuating gas
prices, travel between the towns in La
Paz County presents a challenge.

At present, due to its small size,
Vicksburg Indoor Produce only
employs two full -time workers with
help from several part- timers when
needed for construction or to maintain
crop health, harvest crop yields,
maintain the greenhouse structure, and
keep the facility clean. In the past year,
six master gardeners provided over
300 hours of volunteer time to help
with educational tours, and a farmers
market was set up to attract visitors to
the greenhouse.

Masters says UA research is also
examining the economics of CES
agriculture as a means of small rural
business development.

"We know that greenhouse tomatoes
can be profitably grown on a large
scale in southeast Arizona where
water and weather conditions are
ideal," she says. "We intend to look
at smaller scale operations, a variety
of alternative crops, and impacts of
'less- than -ideal' water chemistry and
weather conditions to determine if CES
agriculture is a possibility for rural
agricultural development throughout
Arizona where conditions are less
favorable."
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CES agriculture has

the potential to provide

a larger number of year -

round, higher skilled jobs

than traditional agriculture,

according to Linda Masters,

director of La Paz County

Cooperative Extension.

Program coordinator Debbie May checks plants at
Vicksburg Indoor Produce. Crops raised on table -
height benches (about a third of the greenhouse area)
include herbs, peppers, chiles and eggplant. The
greenhouse also features a vine crop area, planted
with tomatoes, cucumbers, peppers and eggplant.

Contact
Linda Masters
1masters @ag.arizona.edu
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Physical
Activity

An Antidote to Diabetes

By Joanne Littlefield

Aballoon floats on the breeze created by an
overhead fan. Squealing, a toddler chases after the
balloon, his mother batting it back to him. A senior

citizen looking on from her wheelchair joins in, scooting
forward with her feet as the balloon brushes her arm. This
simple and fun activity can take place just about anywhere.
But on a reservation that winds along the Colorado River
in western Arizona, it is helping people learn how to keep
diabetes at bay.

Diabetes is a serious health concern for Americans
from many walks of life, but it is of particular concern for
American Indians. Members of the Colorado River Indian
Tribes (CRIT) are learning about its warning signs and the
important role proper nutrition and physical activity have in
avoiding or controlling its debilitating effects.

A disease of the pancreas due to lack of insulin, diabetes
symptoms include weight loss, frequent urination and
fatigue. More commonly older people and those overweight
suffer from Type 2 diabetes, which can sometimes be
controlled with just diet; physical activity has been found to
greatly reduce its effects.

Obesity and heart disease are also major health issues
of concern on the reservation. When it comes to providing

opportunities for their residents, tribal administrators seem
to be one step ahead most of the time, according to Robin
Cooper, nutrition and fitness instructional specialist with La
Paz County Cooperative Extension.

"I teach concepts and ideas about physical activity with
the hope that, by training future facilitators, they will find
a way to adapt the information for their own programs,"
she says. Cooper teaches classes using stability balls and
conducts chair exercise for seniors to get those confined to
a wheelchair active. She uses balloon tossing to stimulate
physical activity and shows how to make healthy snack
choices.

If a physical activity director calls on her to help design a
three -month program in order to reinforce positive habits,
Cooper relies on established UA Cooperative Extension
programs that encourage a team approach. Having the
moral support of someone else to work out with can often
mean the difference between success or failure. Programs
such as Walk Across Arizona, Bone Builders and Challenge
have all been successfully used throughout the state to get
participants to increase their physical activity.

When a new gym opened on the reservation in the
summer of 2006, keeping people motivated to use it became

8 College of Agriculture and Life Sciences



a top priority. Free of charge to all tribal members, the 6,600
square foot center has 24 strength- training machines and
20 cardiovascular exercise machines. The cardio stations
include elliptical training machines, treadmills, stationary
bikes and stair machines. The facility also includes a
multipurpose room for exercise and health classes, as well as
a full demonstration kitchen to teach GRIT members how to
prepare healthier meals.

A new partnership between the GRIT Diabetes project
and La Paz County Cooperative Extension is incorporating
nutrition and physical activity education into new and
existing programs at the facility. After Cooper presented a
two -hour session of physical activity ideas in May 2007, the
GRIT staff requested additional sessions.

"We really needed all day," GRIT Diabetes Project
coordinator Doris Burns says. Since GRIT recreation and
fitness programs span a wide age range, Burns is interested
in information that can be adapted for children, young
adults, adults and seniors.

"The programs they showed us worked well for pre- teens,
but not so well for those younger," she says. "It would be
helpful to have written, step -by -step instructions on how
to modify the activities. In exercise and fitness classes, for
example, the instructor will often say, 'Here's the exercise,
here's how to adapt for knee problems; if you have bad hips,
here's the variation that might work for you. "'

In addition to tribal agencies, schools and community
groups also collaborate with La Paz County extension
programs. Periodic workshops are designed to help
participants learn about healthy diets and lifestyles, how to

Contact

COLORADO RIVER INDIAN TRIBES

At almost 270,000 acres, mostly in Arizona, The Colorado

River Indian Tribes (GRIT) reservation spans both sides of

the Colorado River with 90 miles of shoreline. Established

in 1865, it was designated the second Indian reservation in

Arizona. Rather than being established for a specific tribe, it

was developed for Indians living along the river, which include
Mohave, Chemehuevi, Hopi and Navajo.

establish regular personal exercise programs and how to
eat, exercise and behave in a manner that will lead to longer,
healthier lives.

One of Cooper's favorite experiences happened during a
workshop when she had participants chase balloons around
the room. "I looked over and saw an 80- year -old woman in a
wheelchair having a blast," she says. As important as physical
activity is to controlling and even preventing diabetes, having
fun and relaxing is just as good for health. Cooper wanted
participants to know that they could do simple things to
keep active. It reinforces her belief in the creation of positive,
healthy and lifelong habits.

Robin Cooper
robincc @ag.arizona.edu
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Plant
Detectives:
Master Gardeners
Find New Plant Disease
in Their Backyard

By Joanne Littlefield

10

Lush, ripe tomatoes at the peak of their flavor have
always been a staple for Maricopa County master
gardeners Mary Ann and Khem Garewal.

"My first gardening experience was when my father
turned our backyard into a victory garden," Mary Ann
Garewal says. Despite the fact that they were fairly new to
Arizona's gardening challenges, when the husband -and -wife
gardening team began to notice leaves curling and yellowing
and a general decline in the plants, they knew something
wasn't quite right. "At first I thought it was a chlorosis
problem," she says. "My first tack was to add a little band
of calcium nitrate along the plants and work that in." That
didn't seem to help the problem.

The Garewals, who have team -gardened in diverse
climates across the nation, completed the 16 -week master
gardener training in May, 2006. With their fresh skills at
sleuthing plant problems (one of the top skills master
gardeners learn through the course) they puzzled over
what could be ailing not only their tomato plants but other
plants nearby as well. Next they thought perhaps it was a
micro -nutrient deficiency, so after carefully reading the label
directions, they applied a micro -nutrient mix to the leaves,
followed by a soil drench. Still the plants didn't improve.

The hope of a lush harvest was fading. Whatever the
culprit, the couple was concerned about it spreading to all 10
of the tomato plants they grew in their fall garden northwest
of Phoenix. After weeks of frustration trying to improve
the plants' vigor, they considered pulling the plants out. By
November they decided to take plant samples to a monthly
diagnostic plant clinic hosted by master gardeners at a
Cooperative Extension branch office in Sun City West.

The symptoms were unlike anything the master gardeners
could identify. When stumped, university -trained volunteers
usually turn to specialists at the University of Arizona
in Tucson. Along with plant samples, the Garewals sent
samples of the amendments and fertilizers they had been
using to plant pathologist Mary Olsen.

After several days of examination, Olsen's lab suspected
a plant virus and sent the plant materials on to whitefly
vector biologist Judith Brown's laboratory to get a definitive
diagnosis. Within a couple of weeks Brown determined that
the problem was tomato yellow leaf curl virus (TYLCV),
which had never been observed in Arizona. It is spread from
plant to plant by whiteflies (see sidebar).

Because Brown was also interested in knowing the biotype
of the whitefly, the Garewals were asked to collect adult
whiteflies and nymphs.

"Collecting whiteflies is a very big challenge, as I
discovered," Mary Ann Garewal laughs. But she was able to
catch one alive and send it to Brown in alcohol along with
several leaves from plants with different stages of nymphs on
the leaves. DNA analysis determined that they were dealing
with the B biotype of the whitefly Bemisia tabaci.

College of Agriculture and Life Sciences

Continued on page 12



Anew plant virus identified in fall 2006 in Arizona

threatens not only home gardens, but also the
commercial tomato industry in the state. Tomato

yellow leaf curl virus, also known as TYLCV, was found in

two home gardens in the Phoenix area.

Tomato plants infected by the TYLCV develop severely

curled, yellowing leaves, shattered nodes and short stalks.

The virus causes many of the flowers to abort, lowering

fruit set and reducing yields. Symptoms are most apparent

on the growing tips of plants, where the newest growth is

taking place.
"You'll see very small, stunted plants that aren't going

to be able to produce fruit -not good enough for shipping

and storage," says Judith Brown, a virologist and whitefly

vector biologist in the Department of Plant Sciences at the

University of Arizona. "The virus stresses the plants beyond

belief, and they simply stop growing."
Brown isolated DNA and identified the virus from plant

samples submitted by Mary Ann Garewal, a UA- certified

master gardener in Surprise, who observed symptoms and
collected samples from her vegetable garden and those of

another Phoenix gardener. At about the same time, Brown

also identified a distinctly different isolate of the virus on

infected commercial tomato plant samples from Sonora,

Mexico, more than 150 miles away, suggesting that the two

isolates came from different sources.

The plant samples from both Arizona and Mexico were

also infested with the B biotype of the sweet potato whitefly,

Bemicia tabaci, which feeds on the leaves and can transmit

the virus to other plants through its saliva

"It's a very prolific virus," Brown says. "If TYLCV infects

a variety of tomato that is not resistant, you'll have a

huge problem. I don't think any of the varieties grown
hydroponically in greenhouses are resistant, although some

of the field processing varieties are. None of the current

home garden varieties are resistant." TYLCV infects not only

tomatoes, but also beans and peppers in home gardens, and

some ornamentals.
Brown advises against spraying whiteflies to control the

virus because by the time the symptoms appear it's too late

to stop the disease. She adds that there are currently no

chemical or biological controls for TYLCV.

The best approach is to avoid introducing the virus in
transplants. Virus -free seedlings are the way to go," she

says. "You're safest if you buy virus -free plants or start

your own from seed -although that still may not help if

your garden or crop is near an infected field or a neighbor's

garden that harbors the virus."

ARIZONA
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"When we bought the plants from
the nursery they showed no sign of
whiteflies, no whitefly damage and no
whitefly eggs, which of course are very
hard to see and would be easy to miss
on plants," Mary Ann Garewal notes.

Once the plant disease was identified
the Garewals began to worry about
the disease spreading and just how
widespread the problem could become.
Mary Ann Garewal began to ask garden
centers and fellow gardeners about the
problem.

"I talked to everyone I knew who
grew tomato plants and didn't come
up with anybody until one day I was
talking to an acquaintance, and I said,
'how is your garden growing ?' The
woman, who lived 14 miles away,
commented, 'I have this funny problem
with the leaves curling and yellowing. -

"When I asked her that question I
didn't even know if she grew tomatoes,"
Mary Ann Garewal says. When plant
samples were analyzed in Brown's lab,

it was confirmed that they also had been
stunted by TYLCV.

After the virus was definitively
diagnosed and Brown had all the plant
material and whiteflies she needed, the
Garewals were instructed to destroy
their plants by uprooting them, bagging
them up in black plastic and disposing
of them.

"We were not advised to do anything
with the soil, because the virus is not
soil- borne," says Mary Ann Garewal.
She and her husband continue to grow
vegetables and herbs in those planting
beds, with no ill effects.

The Garewals and fellow master
gardeners got a valuable front -line
experience in what it takes to be a
plant detective. "We learned to pursue
anything that's unusual, to really
pursue it," Mary Ann Garewal says.
They also learned how pervasive a
plant disease can be, especially when
compounded with the spread by tiny
elusive insects. kü

PLANT DIAGNOSTIC CLINIC

Maricopa County master gardeners

host a free monthly plant diagnostic

clinic at the Property Owners and

Resident Association (PORA) office in

Sun City West. Open to the public, the

clinic is held the first Thursday of the

month from 10:00 a.m. until noon.

In addition to the clinic, trained

master gardeners also answer walk -in

and telephone plant -related queries at

the office five days a week from 9:00
a.m. until 1:00 p.m.

Contact
Northwest Valley Master Gardeners

13815 Camino del Sol

Sun City West, AZ 85375

(623) 546 -1672

Mary Ann (left) and Khem (right) Garewal continue to grow tomatoes, herbs and other vegetables in northwest
Maricopa County.
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Become a Citizen scientist as
You Watch Flowers Bloom

Biologists refer to the timing of seasonal events such as flowering or the first
unfurling of leaves as "phenology." Humans have used such well -known clues
to the onset of spring for centuries. Phenological patterns can help time the

planting of crops or flowers, track the effect of climate change on plants and animals,
anticipate wildflower displays and make predictions about fuel loads and wildfires.

To learn more about large -scale changes in plants' behavior over time, it is
essential that the date and location of phenological events like "first leaf" and "first
fruit" be observed and recorded for many different plants in as many locations
as possible across the country. So Project BudBurst, a nationwide project enlisting
adults and youth to track when plants leaf out and bloom, was created. Similar
projects have been going on in Europe for years and have offered clues into how
plants are responding to warming global temperatures.

The initial stage of Project Budburst ran from April through June 2007 and drew
thousands of "citizen scientists" who observed and recorded changes in trees and
flowers. Anyone was able to join by signing up on the Web site,
www budburst.org and clicking on the Participate! button.

The site makes it easy for people to identify their plant and pinpoint the plant's
location on the map of the U.S. The Web site also has information for teachers and
for students.

"Various types of groups all over the country were involved," said Barron J. Orr,
an assistant professor of arid lands studies and a geospatial extension specialist
at the University of Arizona in Tucson. "In my case, the focus was on after -school
programs and things students can do with their parents."

By the end of June, participants in 26 states had reported 913 events, and project
scientists are beginning to produce maps of when plants bloom and leaf out all over
the United States by compiling the information submitted. This year's information
will be compared to historical records to see how the nation's backyards, parks and
forests are changing.

Some of Arizona's many plants that project scientists want to learn about include
the saguaro cactus, the common dandelion, pink evening primrose, white clover,
shrubby cinquefoil, chokecherry, big sagebrush and yarrow.

The project will continue for many years, said Orr, a member of the USA -National
Phenology Network's Citizen Science Working Group, and will be expanded
beginning in 2008.

"It will help us understand our changing environment. We have good maps of
vegetation, but we have very little data on trends. We need something to serve as an
indicator of changes through time and across landscapes. It's fun, it's easy, and it's
essential for scientific understanding."

Not only do scientists benefit from the data collected through Project Budburst,
so do the participants. By observing plant changes in their own yards, community
parks and neighborhoods, adults and children are learning more about their local
ecosystems and plant species. They're also beginning to understand more about
climate change and global warming.

Fir
NATIONAL PHENOLOGY NETWORK..

Project BudBurst is a collaborative

effort of the Chicago Botanic Garden;

Plant Conservation Alliance; ESRI;

the National Science Foundation; the

USA -National Phenology Network; the

University Corporation for Atmospheric

Research; the University of Arizona; the

University of Montana; the University of

California, Santa Barbara; the University of

Wisconsin -Milwaukee and the University

of Wisconsin- Madison. The U.S. Bureau of

Land Management, the National Science

Foundation and Plant Conservation Alliance

provided funding for the spring 2007 event.

Project BudBurst grew out of a worksho

held October 2006 at the University of
Wisconsin -Milwaukee, with funding fro

_

the U.S. Fish and Wildlife Service, U.S

Geological Survey, National Science

Foundation and NASA. The project is part of

the USA -National Phenology Network (NPN),

a consortium of scientists, natural resource

managers and database and web application

developers. The network's purpose is

collecting and analyzing data and making it

publicly available to better understand and

adapt to changes in the environment.

The National Phenology Network's

National Coordinating Office is located

On the UA's Office of Arid Lands Studies
part of UA's College of Agriculture and Life

Sciences. Funding for the national office

is provided by the U.S. Geological Survey,

with additional support from UA's College of

Agriculture and Life Sciences and College

of Science, Institute for the Study of Planet

Earth and Office of Arid Lands Studies. {T

Contact
Barron Orr
barron @email.arizona.edu
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Going the
Distance

Real -time Internet Course from

Arizona to Jordan

By Susan McGinley

Tucson, Arizona and Irbid, Jordan lie 10 time zones
apart at 32 degrees latitude. Jordan's climate zones
resemble those in desert Arizona, where the drier

areas in particular have problems with crops damaged
from salt buildup in soils. Irrigation is a particular
challenge.

Research and teaching conducted at the University of
Arizona in Tucson and the Jordan University of Science
and Technology (JUST) in Irbid offer applied approaches to
similar agricultural and environmental problems.

By collaborating internationally and sharing solutions,
faculty and students at both universities can make a
difference in how quickly new methods and technologies

are adopted in their own areas and also in other parts of
the world. Real -time Internet classes speed this process by
eliminating travel, housing, visas, international tuition and
other requirements that take time and cost money.

That was the aim of a real -time Internet civil engineering
course offered between the UA and JUST from October 2006
to January 2007. A first for both institutions, 18 students in
Jordan participated in a class transmitted live from Tucson as
they sat in their classroom in Irbid.

"This is the first experience in a Jordanian university in
full long- distance learning," says Ziad Al- Ghazawi, associate
professor of civil and environmental engineering at JUST.
"It attracted a fantastic mix of students from backgrounds in
agriculture, chemical, civil and environmental engineering.
This multidisciplinary course was offered by JUST's Civil
Engineering graduate program. We received a letter from the
head of the Royal Scientific Society congratulating us on this
course."

Thanks to technical expertise and equipment available in
both locations, the graduate course "Irrigation Management
of Reclaimed Water" (with a special focus on salinity) was
transmitted from the UA to JUST through a free broadband
connection that provided a high -quality feed. Three monitors
in each location enabled faculty and students to see and talk
to one another as if they were in the same room. Other system
components included two cameras, a laptop, an ELMO for
projecting images, and a transmission bridge.

The class format included live lectures from Al- Ghazawi
in Jordan, and from Pete Waller, associate professor, and
Muluneh Yitayew, professor, both in the UA Department of
Agricultural and Biosystems Engineering, teaching in Tucson.
Faculty uploaded lab notes, pictures and video clips of the
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lab and field excursions and other course information on the
course Web site.

"I actually thought it was easier to teach this way,"
Waller says. "Once I learned how to operate the controls,
I could decide as I went along whether to put my face up
on a monitor, draw images on the ELMO projector or run a
PowerPoint. The technology is so cutting -edge, it feels like
you're there in Jordan with the class."

The course was part of the Sustainable Development of
Drylands in Asia & the Middle East Project, funded under a
cooperative agreement with the U.S. Agency for International
Development and the International Arid Lands Consortium
(IALC). This project supports the sustainable development,
management and restoration of arid and semiarid lands in
Afghanistan, Pakistan, Jordan, India and Yemen. The IALC is
headquartered at the UA Office of Arid Lands Studies (OALS)
in Tucson.

"This has been a wonderful team effort," says Robert
Freitas, IALC project director. "Backup and government
facilitation came through our primary partner, the Badia
Research and Development Center, Higher Council of Science
and Technology, government of Jordan. We had permission
from the Jordan University of Science and Technology
administration and president." Al- Ghazawi and Akrum
Tamimi, visiting assistant professor of arid lands studies from
the UA, worked with the JUST administration to establish the
class.

"We had excellent cooperation also between the two
technical teams at the UA and JUST that enabled us to use
Internet real -time conferencing capabilities," Freitas says.

In Tucson, the technical aspect of the course was handled by
Dave Bogner, coordinator of video /media communications,
and Ed Carpenter, program director of the multimedia
and video unit, part of Educational Communications and
Technologies (ECAT) in the UA College of Agriculture and
Life Sciences. In Jordan, Amer Eliwi, communications and
network supervisor of the JUST Computer and Information
Center, managed the technical aspects of the course.

"We used a two -way, audio -video over -the -Internet
technology," Bogner says. "It was broadcast out of a regular
distance learning studio here on campus in ECAT. We did set
up a backup system where we tied a bunch of telephone lines
together to get the backup if we needed it. There were a few
glitches with audio problems-only two days out of the whole
semester -but on the whole it went better than expected."

The time difference required a few adjustments. Most of
the time the one -and -a- half -hour course sessions began at
5:00 p.m. Jordan time, which meant the Tucson team started
their broadcast at 7:00 a.m., except during Ramadan, the
Muslim holy month dedicated to fasting. During those weeks

Distance course content focused on irrigation management to conserve water
and reduce salt buildup in the soil- issues of concern in both the Middle East
and the American Southwest. Pictured at right, reclaimed water is used to irrigate
landscaped traffic medians along Farouk Shrer, a boulevard in the resort city of
Aqaba in southern Jordan. Aqaba's natural arid landscape is remarkably similar
to southern Arizona's.

the Tucson team began at 5:00 a.m. to enable the Jordanian
faculty and students to end the session early enough to
travel home to break their fast.

Because Jordan's language of higher education is English,
there wasn't a language barrier, although the students had
to accustom themselves to the nuances and accents of the
presenters in Tucson.

"In the beginning there were a lot of fears," wrote Maha
Abu -mwais, a JUST civil engineering student. "The big fear
was to attend the lectures while the teacher is not with you
in the same room or in the same country. That means no
office hours to meet your teacher if you have any questions.
The second fear was whether the performance of the high -
tech instruments (Internet connection, microphones, audio
and video) would work correctly through the lecture time. I
decided to go through with this experiment as a challenge...
as a good chance to communicate with other universities
outside Jordan to know other ways of lecturing and
thinking."

Abu -mwais and other students noted that their concerns
subsided as the class continued, and they were grateful for
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the email communications (in place of 
office hours) and class discussions with 

Waller and Yitayew that clarified what 
was going on. 

"The students were really sharp, 
motivated and capable," Waller says. 

"I was very impressed as I graded 
their papers." Student tests and papers 

actually were sent by email or FedEx 
from Jordan to Tucson for grading and 
then returned, a practice Waller admits 

he would change (except for grading 
exams in Tucson) for subsequent 

courses because it would be cheaper 
and more appropriate to hire someone 

to grade the papers in Jordan according 
to Jordanian grading standards. 

Although the course was initially 
offered in a point -to -point format, 
Freitas hopes to expand the effort to 

include more classes in a variety of 
locations and formats. Possibilities 

include transmitting from one location 
to many at the same time, and 

transmitting courses bi- directionally, 
where students would be in session 

in the studio in Tucson and in the 
classroom in Jordan at the same time. 

"We'd like to transmit from Tucson 
to multiple locations in Jordan, 

eventually," Freitas says. "Students 
from Amman who are agency 

personnel of Jordan are attending, 
but it's quite a drive for them. I hope 
this course is a model for many other 

departments to try. 
"Eventually we'd like to put together 

a program, not just a course, based on 
the strengths here at the UA, especially 
in water," Freitas adds. "We hope to 

have a water -based distance program, 
starting at the graduate level where the 

students are more highly motivated to 
work through technical requirements 

and to understand the material." 
Overall, not only did the distance 

format save and time and money, it 
also was easier and safer for students 
and professors to remain in their own 

countries, and cultural differences were 
lessened. There were other advantages 

as well. 
"The most important benefit I had 
through this program is that you can 

have the most updated courses while 
you are staying in your country and 

without needing to change anything 
in the university system, with less cost 

comparing of opening new sections 
hiring new professors and so on," wrote 

Maysoon Zoubi, an engineer working at 
Jordan Ministry of Water and Irrigation 

in the Government Performance 
Monitoring and Evaluation department. 

She suggested future Internet courses 
on water pricing in agriculture, crop 

patterns, water forecasting, and using 
reclaimed water for industrial purposes. 

Laith Al- Waked, an agronomist 
working in the Jordan Water Authority 

wrote, "This course allowed us to 
compare our experiences, personally 

and Jordan -wide, with the external 
world, which is a very good way to see 

our achievements, our knowledge...in 
comparison with others. I wish that 

we could have another course on the 
practical methods of planting new 

crops in Jordan-those that will accept 
wastewater irrigation, cash crops, 

with low crop water requirements, 
and how to shift from high crop 

water requirements to low crop water 
requirements with the same economic 

benefits." 
Collaborative efforts work both ways. 

Jordanian professors have much to 
offer students in Tucson, should the 

opportunity arise to teach the course in 
both directions. 

"The university programs in Tucson 
and Jordan are different, but our 

goals are the same: to preserve the 
environment and to use water resources 

as best we can," Waller says. 
"It shows in a concrete manner 
how you can bridge some of the gulfs 
that have opened up between various 

cultures. We're doing it using science 
and education, with modern technology. 

If we can deliver this to Jordan, we can 
deliver it anywhere." 

Contact 

Robert Freitas 
bobf @ag.arizona.edu 

Pete Waller 
pwaller @email.arizona.edu 

Muluneh Yitayew 
myitayew @email.arizona.edu 
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MULTIMEDIA/VIDEO UNIT 

The multimedia /video unit responsible 
for broadcasting the real -time distance 

course from Tucson to Jordan has a 
fully- equipped studio located on the 
first floor of the Forbes building on the 

University of Arizona campus. The 

resource is available within the College 
of Agriculture and Life Sciences. 

"The technology is getting more 
useable for the Internet" says Ed 

Carpenter, program director. "For 

the Jordan course we had a routine 

connection with a better backup system 
than usual, with technical assistance, 

support, consultation and facilitators." 
In addition to this course, the ECAT 

multimedia and video unit also provides 

and runs courses for other departments 
and faculty in CALS, according to 

Carpenter. These have included courses 
broadcast to Yuma as part of the 

Agricultural Technology Management 

program offered there. The studio is 

also used for seminars, meetings and 
two -way distance applications such as 

interviews for extension job searches 
that are also Web cast. 

Contact 

Edwin Carpenter 
carpentr @ag.arizona.edu 

David Bogner 
bogner @ag.arizona.edu 



Uniquely
Agriscience

Specialized Focus for New Teachers

By Joanne Littlefield

Using a time -tested formula to evaluate the needs
of teachers and students is the key to success for
teacher training in the College of Agriculture and

Life Sciences (CALS). In 2007 the Arizona State Board
of Education and Department of Education awarded a
five -year approval to the Department of Agricultural
Education -the only one granted out of 21 teacher
education programs at the University of Arizona.

According to CALS associate professor Billye Foster, a
great deal of the credit for the approval rating is due to
the program's continual assessment of teacher and student
needs.

"We focus on the elements identified by teachers in
the field," she says. "We have utilized this process for
over 35 years." Following consultation with
agricultural sciences teachers, coursework was designed
to include 85 different competencies identified as elements
necessary for success. For example, new teachers must be
able to "identify the objectives of agricultural education
at the secondary school level," "formulate observable
and measurable objectives for an instructional unit," and
"develop an adequate department budget based upon
the instructional program with provisions for tools,
consumable supplies and equipment."

"Because our program is based on research -based, field -
tested competencies, the results are outstanding," Foster
says. Updated about every five years, the competencies
are incorporated in a logical, seamless flow across the
curriculum without duplication. "Throw in to the mix a
faculty that is committed to the success of their students
and you have a winning hand."

Graduates from the UA's Agricultural Education
teaching program at the UA find positions at high schools
across Arizona, although most of the new teachers work in
the highly populated Phoenix metropolitan area.

"Most teach agriscience with a heavy emphasis on
biotechnology," Agricultural Education department head
Jack Elliot says. "Some teach biology, technology, and
even history."

The Department of Agricultural Education offers a
unique program for students interested in becoming
agricultural education teachers, offering Bachelor of
Science degrees in Agricultural Technology Management
and Education with specializations in Agricultural
Education (Teaching) and Agricultural Technology
Management. Rigor is emphasized through a thorough
coverage of agriscience subject matter that ranges from
biotechnology to agribusiness to agricultural mechanics.
The department also offers programs of study leading
to the degrees of Master of Science and Master of
Agricultural Education.

"I believe that the agricultural education program
encompasses all the learning and teaching styles that help
achieve student success," says Michelle García, a graduate
of the program who currently teaches at Queen Creek
High School in the Phoenix area. "Being an agricultural
educator allows you to have connections with your
students that are irreplaceable. I joined my high school
agricultural program freshman year and fell in love
with all the aspects of the program. It helped me grow
intellectually as well as personally."

For more Information

cals .arizona.edu /aed /teacher.htm

"I've considered other professions,
but keep coming back to this one

because I feel like I have a lot
that I could offer a program.

I think it would be a good
experience. My passion stems
from my agricultural educator,

Mr. Lewis, in Chandler. He
encouraged me to be a

teacher."
-Jennifer Oseland, student teacher at Mesquite

High School in Gilbert, ArizonaArizona agriscience teachers Ginnie Bushong (left) from Hamilton High School in Chandler, and Maurice Mullins
from Flowing Wells High School in Tucson update their curriculum.
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UA's Charles H. Peyton

Distinguished
Research Administrator

Colin Kaltenbach, Dean and Director,
Arizona Agricultural Experiment Station

he Office of the Vice President for Research, Graduate
Studies, and Economic Development recently created
the Charles H. Peyton Distinguished Research

Administrator Award, to be given annually to an individual
who best exemplifies sustained excellence in research
administration. Colin Kaltenbach, director of the Arizona
Agricultural Experiment Station and current dean of the
College of Agriculture and Life Sciences, was selected as the
first recipient. The honor includes a plaque and a monetary
award of $1000.

Kaltenbach's nominators and the evaluation committee
commented that he is an individual of the highest integrity,
a compassionate administrator supportive of his faculty and
staff, and a creative and innovative problem solver sought
for advice on complex problems. He has played a pivotal
role in research administration, serving the university for
more than 20 years in major research assignments.

Kaltenbach helped write policies and procedures for
handling university intellectual property generated through
research, as well as the research section of the university
self -study for NCAA accreditation, and has been the chair of
the Institutional Review Committee for more than 10 years.
He is also a leader in the national and international research
arenas. He has served the United States Department of
Agriculture (USDA) in many capacities and recently was
awarded the USDA -CSREES (Cooperative State Research,
Education and Extension Service) Hall of Fame award for
his research leadership. Kaltenbach currently serves as
president of the International Arid Lands Consortium.

The award is named for Charles H. Peyton, better
known as "Charlie," who was the first university research
administrator at the UA. Originally hired in the College
of Engineering in 1958, Peyton later served as director of
communications in the newly formed Office of the Vice
President for Research in 1972. He became the assistant vice
president for research in 1976 and soon after, associate vice
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president for research, a position he held until his retirement
in 1992.

Peyton, who served with four UA vice presidents for
research, "provided a guiding hand and incredible insight,
which were central to the University's growth and success,"
according to Leslie Tolbert, vice president for research,
graduate studies, and economic development. The award
was created in fall 2006 to mark the first anniversary of
Peyton's death in 2005.

"Charlie personified the very best in research
administration," Tolbert says. "He was a man of great
dignity and integrity, his word was his bond and finding
creative solutions to complex problems was his forté. He set
a very high standard for all of us who had the privilege of
working for, and with, him."

As the recipient of the first Charles H. Peyton
Distinguished Research Administrator Award, Kaltenbach
stood out in having similar qualities.

"I worked frequently with Mr. Peyton over many years
and always found him willing to do whatever it might
take to make the University of Arizona more productive
in quality research and to carry those duties out with
both grace and goodwill. These apply equally well to Dr.
Kaltenbach," wrote one nominator.

"After long service both in Wyoming and now in Arizona,
he is the most influential agricultural experiment station
director in the nation," says Eugene Sander, executive vice
president and provost of the University of Arizona. "In this
capacity and as vice dean of the College of Agriculture and
Life Sciences, he has played a major role in the integration of
research, extension and academic programs."

Colin Kaltenbach
kltnbch @ag.arizona.edu

Compiled by Susan McGinley
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CALS 2007-2008

Administrator
of the Year

Linda Houtkooper, Head,

Department of Nutritional Sciences

As CALS Administrator of the Year, Linda
Houtkooper is honored for her leadership,
exceptional contributions and outstanding service

to the College of Agriculture and Life Sciences, the
University of Arizona and the people of Arizona.

Nutritional Sciences has made significant strides in
academics, research and outreach since Houtkooper
became department head in January 2003. From 2002-
2006, the department ranked first among all CALS
departments in the average student credit hours in the
University General Education Program, third in the
number of majors and the number of undergraduate
degrees granted, and fourth in the average number of
student credit hours per instructional faculty. In 2005,
the Faculty Scholarly Productivity Index ranked the
department's doctoral program 10th in the United States
in the area of nutrition. This index ranks 7,294 individual
doctoral programs in 104 disciplines at 354 institutions.

Under Houtkooper's guidance, the department has
improved its facilities, renovating 11,900 square feet
of space and developing a foods laboratory for the
undergraduate dietetics program. With her support, the
department's Didactic Program in Dietetics was fully
accredited in 2006 by the American Dietetics Association.

In addition to Houtkooper's administrative
responsibilities, she has maintained active research
programs on osteoporosis and sports nutrition,
collaborating on projects with grants totaling over $2.7
million. She also actively contributes to Cooperative
Extension programs promoting adequate calcium intake,

strong bones, osteoporosis prevention and education,
healthy weight, and active youth.

Houtkooper was one of the forces behind the
establishment of the Center for Physical Activity and
Nutrition, dedicated to providing outreach education
in nutrition, exercise, cancer prevention, osteoporosis
prevention and sports nutrition. She was also instrumental
in assuring the success of the Nutrition, Exercise and
Wellness Program within the Department of Nutritional
Sciences.

According to nomination letters from her colleagues,
Houtkooper excels in team and consensus building,
in recruiting the best possible faculty and staff, and in
convincing people to cooperate for the betterment of the
department.

"Perhaps Dr. Houtkooper's greatest strength," wrote
one nominator, "is the grace and style she shows when
confronting the many challenges a department head faces
when interacting with the many different personalities
(faculty, staff and students alike) and needs of a diverse
department. She is forthright and assertive, open to
different opinions, and always fair -minded."

As another colleague put it, "In a time when others are
prone to say one thing and do another, if Linda tells you
something, you can take it to the bank."

Contact
Linda Houtkooper
houtkoop @u.arizona.edu

Compiled by Susan McGinley
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Western Agricultural
Economics Association

Distinguished
Scholar

Bonnie Colby, Professor, Department of
Agricultural and Resource Economics

By Joanne Littlefield

hether studying the value of homes near riparian
areas or the variability of water supplies and
quality in the Southwest, Bonnie Colby has been

able to research, analyze and effectively communicate on
issues of vital importance to desert life. Because of her
diligence, the Western Agricultural Economics Association
(WAEA) presented the UA professor of natural resource
economics and public policy with the Distinguished
Scholar Award at their summer meeting.

The award recognizes individuals who are making
enduring contributions over their careers to agricultural,
resource, and /or environmental economics in the Western
states as well as the WAEA. It is the association's highest
honor.

The WAEA comprises agricultural and resource
economists from all of the western states in the United
States and the western provinces of Canada.

"Bonnie is, indeed, one of the pearls on our faculty,"
says Gary Thompson, interim head, Department of
Agricultural and Resource Economics. "This is well -
deserved recognition of her scholarly contributions over
the last quarter century. Colby has specialized in complex
water management challenges all of her 25 -year career
here," he says. "Her work has contributed to better design
of water settlements with Native American tribes in several
states and to cost -effective acquisitions of water supplies

to keep both cities and ecosystems from drying up during
drought."

Colby's work involves examining strategies to help water
managers and water users in the Southwest cope with
extended drought and climate change. Thompson notes
that she has contributed to the education of an impressive
pool of graduates who are now top level resource
managers throughout Arizona and the West, as well as
overseas.

Some of her current projects involve non -market
valuation of natural amenities, analyzing transaction
costs generated by regulatory policies, evaluating the
reallocation of water resources among economic sectors,
examining economic tools to resolve environmental
conflicts and identifying strategies to promote efficient
allocation of risk associated with variability in water
supply and water quality.

In addition, she has collaborated with other researchers
in Arizona on a series of studies to characterize and assess
the value of riparian areas in the Southwest to find out
exactly which attributes of a riparian area command the
highest value in a home.

Contact
Bonnie Colby
bcolby @email.arizona.edu
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Una Guía para el Consumidor sobre las Fuentes de Agua, la
Calidad del Agua, las Reglamentaciones y las Opciones de

Tratamiento del Agua en losHogares.

Arizona Know Your Water
A Consumer's Guide to Water Sources,

Quality Regulations and Home Water Treatment Options
.1=11F r,-.111W

Our day -to -day existence depends on having access to fresh water. Arizonans use about 130 gallons of potable
water per person per day. In addition, each day in the U.S. about 1400 gallons of fresh water are needed to grow
one person's food supply, produce electric power, and support industrial production. The environment, the water
cycle, and human activities determine water quality. Consumers need to be aware of the water sources in Arizona,
be familiar with the quality of the water they are using and be able to make informed decisions about their home
water treatment options.

Arizona Know Your Water -A Consumer's Guide to Water Sources, Quality Regulations, and Home Water
Treatment Options was written for Arizona residents who wish to become familiar with water -related issues in the
state. The guide was funded through the UA Technology and Research Initiative Fund (TRIF) Water Sustainability
Program and was written by water quality specialists Janick Artiola, Department of Soil, Water and Environmental
Science and Kathryn Farrell -Poe, Department of Agricultural and Biosystems Engineering; and Jacqueline Moxley,
coordinator, Water Sustainability Program, Water Resources Research Center.

The convenient spiral bound volume covers:

Water use and water sources in Arizona

Common minerals and contaminants found in Arizona water sources

Water quality regulations and standards

Home water treatment options, including operation and maintenance tips

The guide is now available in both English and Spanish. Copies of the booklet can be viewed online, are available
at county extension offices, and can be ordered online for $2.50 each plus shipping and handling at CALSmart
(cals.arizona.edu /calsmart).
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