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e are pleased to provide this brief overview of our research

program. The selection of topics in this issue is not
extensive but should give you an appreciation for the
range of research activities conducted by our scientists.
Reviewing the list of projects each year to select those featured in this
report serves as a reminder that production, processing and distribution of
food and fiber remains this country's oldest, largest and only essential industry, going far beyond the two percent of our population who are engaged in
on-farm activities. Our efforts serve most if not all of the various aspects of
agriculture.
Nationally, we have enjoyed many successes in agricultural research but
are reminded daily that our job is not complete as we face new pests such as
the whitefly, a changing social structure, a growing interest in environmental
issues and the continuing need to develop new technology and become more
efficient. We hope you enjoy reading about our efforts in these and other
areas. We encourage you to call or write if you have questions or need further
information.
Sincerely,

Colin Kaltenbach, Director
Arizona Agricultural Experiment Station
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Keys to Cotton Fiber Strength
Something inside a cotton
fiber cell makes it grow
longer without dividing,
improving the fiber's strength.
By finding out what that is and how it
works, plant physiologist Carolyn
Zeiher hopes to find ways to develop
and grow better quality cotton.
"The cotton industry today
demands more from the cotton fiber
because spinning systems have
improved and production speeds
have increased," Zeiher said. "The
textile industry requires high quality
fiber in terms of length, strength and
uniformity."
Working in the Department of
Plant Sciences at the University of
Arizona, Zeiher analyzes physiological and biochemical mechanisms in
cotton fibers to see how they affect
cotton quantity and quality.
She believes that understanding
the biological factors that regulate
cotton fiber properties will be of
immense practical importance in
developing future plant breeding and
genetic engineering strategies for
cotton.
"In a mature boll, each fiber
attached to the seed is a single cell,"
Zeiher said. "I'm trying to determine
the factors involved in cell elongation
so I can explore how environmental
conditions affect the length and
strength of the fiber."
The research focuses on the
enzymatic actions of PEP carboxylase
in producing malate, an organic
compound. As malate accumulates in
the fiber cell, it causes the cell to
lengthen. Because the complexities of
the process are not well understood,
Zeiher is working to assemble some
baseline data.
"We're going after the PEP
carboxylase gene, and once we have
that we can play some tricks," Zeiher
said. "If we reduce the PEP carboxylase protein in the fiber cell, will the
fiber still elongate? Will it do it
without malate? Will it overproduce
sugars to compensate, or is malate
essential ?"
2

"Ultimately, once I've got all the
biological tools, we can work on
environmental interaction," Zeiher
said. "I'm most interested in heat and
water stress in Arizona, and their
effects on fiber development."
Potted cotton plants used in the
project occupy one greenhouse and
half of another on the UA campus.
Zeiher will tag flowers when they
open and harvest bolls at different
stages of fiber development to examine
the level of PEP carboxylase activity
and its effect within the fiber cells.
As Zeiher's work progresses from
the laboratory to the greenhouse and
later to the field, she believes that
eventually it will enrich both commercial cotton production and basic
biological science. *

Contact Dr. Carolyn Zeiher at
441F Marley Bldg., University of
Arizona, Tucson, AZ 85721, or
call (602) 621 -1259.
The University of Arizona College of Agriculture

Beating the Odds
Criminal lifestyle, poor
school work, high school

dropout, no future. These
are the choices society
allows for children who are poor. But
does it have to be that way?
Angela Taylor, associate professor
of family studies at the University of
Arizona, has found children who are
"bouncing back" from the negative
odds through the help of the social
support system in the Head Start
program.
Head Start was set up in 1965
under the Lyndon Johnson administration. The program began as a
massive social experiment to break
the cycle of poverty. Today, Head
Start is a federally funded program
designed to help 3- to 5-year-olds
from low income families make a
smooth transition to the elementary
school setting.
Children from economically
disadvantaged backgrounds sometimes have problems with the "school
social rules," Taylor said. Head Start
helps these children with task orientation and school social skills which
include being able to pay attention,
raising their hands, getting what they
want without aggression and staying
put in their seats.
Taylor and co- collaborator Sandra
Machida, professor of psychology at
California State University, are
conducting a three year "Child
Resilience Project" study. Their focus
is to learn how Head Start helps
children make gains in terms of social
competence.
"One of the things we are looking
at in the study is the influence of
parental involvement on the child's
success in the preschool program, "
she said. "Particularly, we are looking
at the level of participation that the
parent or caregiver of the child
exhibits in the program."
Parental involvement activities
include volunteering in the classroom,
coming regularly to parent meetings

that are scheduled and following
through on learning activities at home
that the staff may suggest.
Before the Tucson program was
initiated, Taylor and Machida
conducted an earlier study at several
Head Start centers in Butte County,
California. Their findings suggest this
kind of parental involvement makes a
difference for the child.
"One of the things traditionally
emphasized in early education is
providing ways for the parent to be
involved. Head Start is attentive to
this need in the classroom and it's one
of the things that they try to work
on," Taylor said.
In this current study, consisting of
families in 18 Child- Parent Centers in
Tucson, they will be focusing on different features of parent involvement.
"Sometimes, being in the classroom is not always feasible for the
parent but there are other things that
the parent could do at home, such as
"One of the things traditionally
emphasized in early education is
providing ways for the parent to

be involved."

reading or looking at picture books
with their children, which could be
helpful to their success," Taylor said.
Taylor and Machida will also be
studying the quality of the relationship between the parent and the
teacher or other Head Start staff.
Their study will encompass the
aspects of how comfortable the
parents are in talking with the teacher
about their child and how responsive
the teacher is to the concerns of the
parent.
"We think the relationship between the parent and the teacher is
likely to have an effect both on how
much the parent will participate in
the child's learning activities and how
positive an outcome the child may
have in the classroom," Taylor said.
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Taylor believes the parent-teacher
relationship provides a comfortable
environment for the child when there
is a good connection with what
happens at home and in the school
setting. In the current sample of the
Tucson centers, Taylor finds both
parents and teachers need to feel the
other is valuing what is being done in
the home and in the classroom.
"Teachers need to feel what they're
trying to do is being valued by the
parents and parents need to feel what
they're trying to do at home is being
valued also," Taylor said. "They need
to be able to communicate in a way
that allows them to work together
cooperatively."
"That's why we are examining
interpersonal relationship patterns,
but it is certainly not all that determines the child's success," Taylor
said.
In the future, Taylor plans to study
whether the effect of parental involvement differs depending on the
ethnicity of a family or their culture.
Taylor and Machida will also
examine the children's classroom
friendships and whether or not they
have an affect on the child's success in
the preschool program and facilitate
the transition into elementary school.

Contact Dr. Angela Taylor at
210 Family Consumer Resources
Bldg., University of Arizona,
Tucson, AZ 85721, or call (602)
621 -7127.
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Working Together on Nitrogen-Fixing Bacteria
Sugar cane plants don't
normally make their own
fertilizer. Yet that's what
researchers in Brazil and the
University of Arizona are investigating.
Special bacteria living within the
leaves and stalks of certain sugar cane
varieties in Brazil appear to convert
nitrogen gas from the air into plant
nitrogen, enabling the plants to thrive
in poor soil.
Field experiments conducted by
the Brazilian laboratory of Dr.
Johanna Dobereiner have shown that
up to 75 percent of the total nitrogen
in sugar cane plants is coming from
the nitrogen in the air, according to
Christina Kennedy, a microbiologist
working in the Department of Plant
Pathology at the University of
Arizona.
"The bacteria are getting sugar
from the plants, and the plants get
nitrogen from the bacteria," Kennedy
said. It's a symbiotic, or mutually
beneficial relationship between the
plant and the bacteria living in it.
Called nitrogen fixation, the
process usually occurs in bacteria
within the roots of legumes, including
beans and peas, rather than grass type plants. Sugar cane, corn, rice and
other cereals typically require extra
nitrogen as fertilizer.
Kennedy is conducting laboratory
experiments on the nitrogen- fixing
bacteria from Brazil to find out how
they work.

4

"First, we isolate the nitrogen
fixation genes from the bacteria and
make mutations in these genes,"
Kennedy said. "Then, we put the
mutated genes back into the bacteria,
take the mutated bacteria to Brazil,
and do plant inoculation tests."
By observing which mutations still
allow the bacteria to fix nitrogen and
those that do not, the researchers will
learn more about the genes that
control the process. They'll also find
out whether the bacteria are essential
for plant growth in poor soils.
The other part of the study involves the propagation of sugar cane
plants for laboratory use in Tucson.
"We will use sugar cane plants
grown from tissue culture to generate
sterile plants," Kennedy said. "Since
bacteria are so intimately bound up
inside plants in the field, it is difficult
to isolate plants that do not contain
them."
Because sterile plants would be
bacteria -free, researchers would be
able to identify the actions of the
"We will use sugar cane plants
grown from tissue culture to
generate sterile plants."

nitrogen fixing bacteria more easily
after they were injected into the plant.
"In previous work, we discovered
how to make nitrogen- fixing bacteria
that actually excrete the ammonia
(nitrogen) they make into the environment," Kennedy said. "They normally
don't do this. We figured out a way to
disrupt the normal regulation of the
nitrogen fixation process."
Kennedy and her co-workers also
determined how some species of
nitrogen fixing bacteria tolerate
oxygen better than others. By injecting
certain enzymes into the bacteria with
a low tolerance for oxygen, Kennedy
believes that they might fix more
nitrogen inside the plant.

ARIZONA

Using this knowledge, Kennedy
plans to test the same interactions
using Azobacter diazotrophicus, the
bacteria extracted from the Brazilian
sugar cane.
"Although this organism has been
found inside the sugar cane, we still
need to prove that it's the one causing
the nitrogen fixation," Kennedy said.
Eventually, she hopes the information will be useful in finding ways to
use nitrogen- fixing bacteria to
promote growth of cereal crops.

:

Contact Dr. Christina Kennedy
at 341G Marley Bldg., Univerity
of Arizona, Tucson, Az 85721, or
call (602) 621 -9835.

The University of Arizona College of Agriculture

Harvesting Cotton Stalks
Every year, the cotton

harvest in Arizona leaves
millions of stalks behind
in the fields. By law, growers
must either bury or destroy them, but
soon they may have another option:
harvest the stalks.
Wayne Coates, an agricultural
engineer in the University of Arizona
College of Agriculture, has tested
different ways to deal with this crop
residue more efficiently. With
funding from the Department of
Energy, he has developed a simple
cotton stalk harvester.
"Our question was, if we harvest
the stalks, is it possible to get more
returns from the fields," Coates said.
"Cotton residue is considered a
negative value biomass because it
costs energy to get rid of it."
During the 1991 and 1992 cotton
seasons, Coates tried alternate
methods for harvesting the stalks in
both Pima and Yuma counties.
"We finally built a machine called
a 'puller' that undercuts taproots with
a blade, pulls the stalks out and lays
them on the ground," Coates said.
Two rubber wheels running just
above the ground pinch the stalks,
pulling them up in the air. The
implement currently handles two
rows at a time, but could handle four
or six rows with modifications.
Coates got the idea from professional literature and publications
from Australia, where a similar
method has been used successfully.
"Following pulling, you can
harvest the stalks using commercially
available equipment," Coates said.
"Equipment such as a round baler or
a forage harvester can pick up the
stalks. Once they harvest all their
cotton, growers can use their module
maker to make stalk modules."
Uses for harvested stalks include
wood stove pellets and pressed logs,
or the stalks could be taken to large
facilities that burn materials in bulk
form, Coates said.

"They could be burned as they
come from the field," he said. "The
Department of Energy says they're
going to support follow -on work
concerning this project, looking for
the best ways to use the cotton
stalks."
"The farmers seem quite interested
in this whole thing because they see a
chance to get more return for their
acreage," Coates said.
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Yet, until a manufacturer shows
interest in building the puller, it will
not be available to the general public.
Coates has incorporated the puller
into a larger research program devoted
to reducing dust emitted from cotton
tillage implements. He is comparing
both different sequences of operations,
and different types of equipment to
streamline the number of trips growers
make across their fields.

f
Contact Dr. Wayne Coates at the
Bioresources Research Facility,
250 E. Valencia Rd., Tucson, AZ
85706, or call (602) 741 -0840.
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Measuring Soil Gases
picture a huge expanse of
pasture grass, or a field of
cotton. Millions of roots
under the peaceful soil

surface generate carbon dioxide that
moves through the soil, preventing
growth of certain fungi and bacteria
while helping others to thrive.
Because bare ground doesn't
have this much action, Iraj Misaghi,
a plant pathologist in the College of
Agriculture at the University of
Arizona, is studying carbon dioxide
and oxygen concentrations in soil
under turfgrass to find out why.
Using funnels placed in both
unplanted ground and in plots
covered with turfgrass, Misaghi and
his assistants are extracting gas
samples to measure the concentrations of oxygen and carbon dioxide
they contain.
The amounts can see-saw.
Normally oxygen occupies about 21
percent of the atmosphere above
ground, while carbon dioxide
occupies only 0.03 percent. But
underground, the oxygen level can
drop to below 10 percent, while
carbon dioxide can increase to more
than 10 percent.
As these concentrations change,
the fungi, bacteria and microorganisms in soil and around plants react
to these shifts. Both beneficial and
harmful microorganisms thrive or
fail in the soil depending on the
concentration of oxygen and carbon
dioxide underground.
"Some microorganisms are
harmful," Misaghi said. "When the
levels of these two gases change,
this could be either beneficial or
detrimental, depending on the
consequence of these changes on the
desirable or undesirable microbes."
"Many plants also can suffer
from high levels of carbon dioxide
and low levels of oxygen," Misaghi
said.
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Generally, the deeper the soil, the
less oxygen is available, and the
more carbon dioxide is present.
Previous research on gas levels in
soils has focused on non -cultivated
Both beneficial and harmful microorganisms thrive or fail in the soil
depending on the concentration of
oxygen and carbon dioxide underground.

soils. Until now, Misaghi says, no
one has really measured the differences in the gas concentrations in

both bare ground and in cultivated
soil occupied by plant roots.
"We chose turfgrass because the
roots are almost right next to each
other," Misaghi said. "Turf has a
good root density for the study."
The research occupies 12 experimental plots at the recently completed Karsten Laboratory for Turf
Research, in Tucson. The facility is
part of the UA College of Agriculture. Misaghi planted turf-type
perennial rye in six of the plots,
leaving the other six empty.
In the center of each plot special
funnels were buried upside down at
depths of four and eight inches.

Plastic tubing extends upward
through the soil from the stems of the
funnels, with surgical tubing attached
to the free end. Only the surgical
tubing protrudes above the soil line.
Every other week Misaghi and
his assistants insert syringes into the
surgical tubing to extract samples of
the gas that collects inside the
funnels. They inject the samples into
a device known as a gas chromatograph to measure the concentrations
of the gases. Readouts change
depending on the presence or
absence of plants, soil temperature,
soil moisture and depth.
Preliminary results show significant differences in gas concentrations between cultivated and noncultivated soils. Soils with growing
plant roots have higher levels of
carbon dioxide and lower levels of
oxygen than bare ground without
living plants.
The research has another implication as well.
"Nowadays, with all the discussions about the role of carbon
dioxide in the greenhouse effect, it's
good to know how much plant roots
contribute to increases in carbon
dioxide levels in the atmosphere,"
Misaghi said.

Contact Dr. Iraj Misaghi at 115
Forbes Bldg., University of
Arizona, Tucson, Az 85721, or
call (602) 621 -7156.

The University of Arizona College of Agriculture

The Weighing Lysimeter Project
Soil Surface

a hole about 13 feet
deep and 8 feet wide, put
a steel tank in it with a
scale at the bottom, and fill
it with 65,000 to 70,000 pounds of dry,
fine sand. Then plant turfgrass on top,
irrigate it, and measure how much
water the grass used. That's roughly
how a lysimeter works, and the
University of Arizona now has two of
Dig

them.
Located at the recently completed
Karsten Laboratory for Turf Research
in Tucson, the lysimeters, or soil
water measurement tanks, will be
used to evaluate the activity of water,
chemicals and other substances in the
soil. The results will have implications
for the management of turf, water
and wastes or residues.
"For example, by measuring
accurately how much water the plants
use and how the fertilizers move in
the soil, we can improve the irrigation
and fertilization scheduling for
different turfgrasses," said Peter
Wierenga, head of the UA Soil and
Water Science Department.
Each tank has 90 sampling ports
along the sides, equipped with
devices to collect soil solutions and to
gauge water content. At ground level
the tanks appear to be large metal
circles built flush with the soil surface,

but an underground tunnel provides
open space around the tanks to allow
access to the ports for sampling.
"We'll be sampling soil water
through these ports to see how it is
changing in the ground after we put it
on," Wierenga said. "We're irrigating
one tank with effluent, and the other
with tap water."
Through laboratory analysis,
Wierenga and his associates can analyze
the samples to determine how quickly
chemicals, contaminants, microbes and
viruses move through the soil.
"We want to follow nutrients and
organic contaminants to see what's in
there, because we don't know,"
Wierenga said.

Inner Soil Tank

Ring
Flashing

2.5 m dia.

4.0 m high

Outer Tank
4.88 m dia

- 4.6 m high

rtIV-

5.2 m

-4.3 m
Entrance
2.4 m dia.

Load Cell

Counter Weights

"We'll also take samples through
the top of the lysimeter," said Mike
Young, a graduate student in soil and
water science. "We want to measure
the rate of advance of the water
front." Sampling began in mid- August
after the tanks were filled with soil.
In the tunnel next to the base of the
lysimeters, computers hooked to
water content measuring tools display
the amount of water in the soil at any
depth selected. Data-loggers record
the data for retrieval.
Although the soil-filled tanks weigh
up to 100,000 pounds, the scales can still
detect small changes in weight.
"The whole tank actually can
move," Wierenga said. "It sits on a
balance capable of weighing changes
as small as seven ounces. That's
equivalent to about 1/1000 of an inch
of water on the surface."
The system allows researchers to
conduct several experiments at the
same time. U.S. Gulf is monitoring the
differences between the effluent and
tap water. Thomas Thompson, a UA
soil and water science professor, is
analyzing the nitrogen balance in the
soil. Ian Pepper, also a UA soil and
water professor, is studying the
presence of viruses in effluent water
and their migration over time.
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Paul Brown, an associate specialist in
soil and water science, is conducting a
climatological study using a weather
station located near the lysimeters.

"He'll predict the water use of the
grass using his climatological data,"
Wierenga said. "He'll be able to test
his information against the actual
measurements."
The UA lysimeters are the deepest
weighing lysimeters in the world,
according to Wierenga. Several
locations in the United States have
lysimeters, but none as deep and as
well equipped for soil contamination
studies.

A

Contact Dr. Peter Wierenga at
429 Shantz Bldg., University of
Arizona, Tucson, AZ 85721, or
call (602) 621 -7228.
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Demonstration Project for Navajo Sheep Producers
Using rams with outstand-

ing fleece qualities can
improve the wool yields
of the entire band. That's
the principle behind a special sheep
and wool improvement program begun
on The Navajo Nation last year.
The project is part of a larger
program designed to match appropriate sheep production systems to
public lands. It's a cooperative effort
led by the Extension Service at the
University of Nevada, Reno, with
institutions from five other western
states participating, including The
University of Arizona. The ES-USDA
(federal Extension Service) has
provided partial funding.
Seventeen specially bred rams,
distributed to selected recipients in
October 1992, have already produced
offspring with improved fleece
quality. Bred at the Rafter 7 Ranch in
Nevada in conjunction with the
University of Nevada, Reno, the
sheep were produced to fit an arid
environment.
"Our goal is to develop a sheep
that is better adapted to the ranges of
the southwestern United States," said
Hudson Glimp, program leader at the
University of Nevada, Reno. "We
believe we've got one. We took the
best Rambouillet from the U.S. and
crossed it with the best Merino we
could get out of Australia."
Bob Kattnig, a UA assistant extension
livestock specialist involved with the
project, believes these rams can help the
sheep industry on the reservation.
"By using the rams, which have a
very high quality fleece, we have the
potential to increase both the fleece
quality and the pounds of clipped
wool per animal from their progeny,"
Kattnig said.
Kattnig delivered 17 yearling rams
to The Navajo Nation at Tuba City,
Kayenta, Dilkon, Ganado and Window Rock. Navajo vocational agriculture instructors, extension personnel
and a veterinarian distributed the
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sheep to vocational agriculture students
and sheep- producing families.
Navajo Nation participants in the
program agreed to produce demonstration flocks of the sheep, keeping
records on their nutritional and health
status, and on land use. A similar
program is underway on the Paiute
Indian Reservation in Nevada.
Results from the first lamb crop
pleased the participants.
"We're happy with what we got
big lambs," said Ron Smith, whose
family in Standing Rock received one
of the rams. "We bred ewes from three
different herds to the buck So far, 68
ewes have had 127 lambs. Almost all of
them had doubles (twins)."
Gerald Moore, coordinating
extension agent for The Navajo
Nation, hoped subsequent offspring
would continue to pick up the size
and wool traits of the new rams.
"The ewes produce a large -framed
lamb, and that's what the majority of
the people want," Moore said.
"There's a need for good rams on
the reservation," said Felix Nez,
Navajo extension agent. "Most are
seven or eight years old right now, so
there's a lot of interest because good
rams are hard to find. My goal is to get

-

the top end off these lambs and see
them used for breeding purposes."
Nez and several of the sheep

producers expressed concern over the
lack of younger sheepherders on the
reservation. The reservation has about
half the sheep it had five years ago
because younger people are working
and don't have time to raise sheep.
Nez fears the practice could end with
the current older generation.
"Right now, all the older people do
this," Nez said. "What will happen
when they die ?"
Part of the solution may lie with
some of the vocational agriculture
students who received rams. Alan
Blacksheep, a vocational agriculture
instructor at Ganado High School, has
been encouraged by the response.
"I think this is one of the best things
coming into the area," Blacksheep said.
"I've had more parental involvement as
a result of these rams. It's not a freebie
we're looking at bettering the
situation with this project, and we
would like more rams."
Arthur Yazzie, who lives near
Dilkon, also wants more rams. His
son Rick said they were pleased with
both the quality of the wool and the
hardiness of the lambs.

-

The University of Arizona College of Agriculture

Q
Ganado High School students Melvin Shirley (left) and Peterson Hubbard (right), and vocational agriculture
instructor Alan Blacksheep (center), with their project ram.

"The lambs came out vigorous," he
said, translating for his father.
The project leaders were equally
satisfied.
"We're happy with what we're
seeing," Kattnig said. "Both the rams
and the lamb crop look good." All of
these demonstration flocks will be
used for educational purposes.

"In addition to the breeding trial,
future efforts will be directed
towards sorting the fleece by grade,
and sacking the grades separately at
the time of shearing," Kattnig said.
"By minimizing wool grade variation, the clip can command a higher
price."

"We'll continue the program as long
as possible," Glimp said. "We want to

help Native Americans build an
infrastructure for their sheep industry,
including an organized sheep and wool
marketing outlet. Right now, our
problem is that we're having trouble
producing enough rams to meet the
demand."

AR 1PU
-
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Navajo sheep grazing on native rangeland in northern Arizona.
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Contact Dr. Robert Kattnig at
239 Shantz Bldg., University of
Arizona, Tucson, AZ 85721, or
call (602) 621 -9757.
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New Turf Facility Features Varied Research
"We can use it to research golf turf,
recreational sports turf, and low
maintenance turf for the desert."
"For example, we have a linear
gradient area where we're looking for
the minimum amount of inches of
water needed to maintain
bermudagrass, buffalograss and tall
fescue under non-traffic conditions.
We're comparing the different grasses
against one another," Mancino said.
In another irrigation study,
researchers overseeded a Tifway
oC bermudagrass with perennial
ryegrass to simulate a golf course or
C
m other sports turf. Planted in a configuration nicknamed the "24 Squares,"
the amount of water applied can be
donated $500,000 to the project and
measured separately for each of 24
150 square -foot plots.
the University of Arizona matched
the amount. Other principal donors to
"We can irrigate each square with
a different amount of water, with
the program included the Arizona
different day -lengths between
Golf Association and the Cactus and
Pine Golf Course Superintendents
applications," said David Kopec, an
associate extension specialist in
Association of Arizona. Industry
turfgrass management, and the other
contributors included Rain Bird Sales,
Horizon
Turf,
principal investigator at the facility.
Inc., Mesa Sprinkler,
and numerous seed companies,
"We'll measure both frequency and
application rates after splitting each
equipment services and specialty
fertilizer companies.
plot in half and stressing one side
Research efforts will focus on turf
using a traffic simulator."
The simulator consists of two rollers
irrigation requirements, wastewater
recycling, fertilizer requirements and
on a chain drive that spin at different
rates to imitate the spiking, scuffing and
turf variety studies. "Our irrigation
system is one of the most modem
treading motions common in golf,
available," said Charles Mancino, a
football and other sports.
UA plant scientist and one of the two
"This will assist in scheduling the
principle investigators at the facility.
length and frequency of irrigations on
C.>

Growing turfgrass in the
desert poses special
challenges. Watering,
fertilizing and even
mowing requirements differ; varieties
that do well in wetter areas of the
country may fail in an arid climate.
Even in the desert, turf is preferred
for golf courses, ballparks, schools
and cemeteries, and is widely used
for home lawns, commercial areas
and erosion control.
At a new facility recently completed at the University of Arizona
Campus Agriculture Center, researchers have begun to address the special
challenges and requirements that face
the turf industry in dry climates.
Known as the Desert Turfgrass
Research Facility, it features a state -of-

the -art laboratory flanked by turf
plots.
The Karsten Laboratory, centerpiece of the turfgrass facility, includes
a spacious analytical laboratory, a
growth chamber room, a conference
center and a repair shop. The world's
largest tank lysimeters, covered in a
related story in this issue, and a
weather station (developed by Paul
Brown, UA soil and water specialist)
are located adjacent to the turf plots.
The Karsten Solheim family of
Karsten Manufacturing in Phoenix,
makers of the "Ping" golf club,
10
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turf used for sports or for aesthetics,"
Kopec said.
Variety trials include germplasm
experiments designed to test the
performance of five different turf
species in a desert environment:
bermudagrass, buffalograss,
bentgrass (golf greens), tall fescue,
and zoysia.
These trials, conducted at separate
locations around the country in
addition to the University of Arizona,
will yield information for the National
Turfgrass Evaluation Program
(NTEP). (See related article in this
issue on the buffalograss trial.)
Additionally, both medium and
long -range plans are underway to
develop new grasses for the desert,
according to Kopec. "Curly mesquite
grass, salt grass, and perhaps others
are under consideration as alternative
turfs," he said.
UA researchers are also interested
in how turf filters wastewater. The
entire facility is irrigated with reclaimed water.
"We are using wastewater that no
one wants, to grow the green grass
that serves as a basis for many
industries providing jobs in Arizona,"
said Merle Jensen, assistant dean for
sponsored research in the UA College
of Agriculture.
"Golf, for example, is a 300 million
dollar industry in Arizona, employing
nearly 10,000 people. Our research is
assisting an industry that services the
economy of the state."
William Rodie, chairman of Public
Awareness and Research (PAR) of the
Arizona Golf Association, agreed.
"In effect, golf is one of the things
that drives tourism in Arizona," he
said. "We need to maintain our golf
courses while being ecologically and
environmentally-minded citizens. We
need empirical evidence on the effect
of waste -water, contaminants and
other substances on the water table
underneath turfgrass.

"We're trying to develop a good
partnership with the University of
Arizona to do work that will provide
credible data to governmental and
regulatory agencies, and to the public.
Right now, the problem, quite
frankly, is that empirical evidence is
scant or non -existent," Rodie said.
Jensen is confident that the expertise of the faculty and students in the
turf research program, combined with
the finest equipment and resources
available, will meet the turf industry's
needs for hard data and practical
knowledge. He is enthusiastic about
the interchange between industry and
the university and views the Desert
Turfgrass Research Facility as a way
to foster both research and education.
"We needed to have a first-rate
way to extend the students' education
beyond the textbook so that the
student not only gains the knowledge,
but also the hands -on experience,"
Jensen said.
"Eventually we want to offer short
courses and seminars where practitioners will come in and transfer the
latest technology from around the
world to the students. Our faculty
and students will also present
research results to industry personnel,"
he said.

Contact Dr. Merle Jensen at 314
Forbes Bldg., University of
Arizona, Tucson, AZ 85721, or
call (602) 621 -5242.
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Th e d
weighing lysimeter in the
world is lowered into its underground
chamber.
GUI,Jt

"Through these channels of
communication, it is the goal of our
college to offer the most advanced
programs possible in turfgrass
research and education."

Contact Dr. David Kopec at the
Desert Turfgrass Research
Facility, 2102 E. Roger Rd.,
Tucson, AZ 85719, or call (602)
321 -7785.
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Tools to Fight the Whitefly
Immature lacewings bail out of
remote control airplanes, tiny
wasps plant eggs like grenades,
and special fungi invade the
fields. In the battle against the sweet
potato whitefly, biological control
may prove to be the first line of
defense.
Through a continuing series of
projects on cotton, melons, broccoli,
tomatoes and lettuce, University of
Arizona researchers hope to develop
ways to use natural enemies to control
whiteflies without using broad spectrum pesticides.
The whitefly has severely damaged
field and vegetable crops in Arizona
and other states since 1989, challenging growers and researchers to find
controls as soon as possible.
As biological control agents, certain
insect predators, parasites and
pathogens search out and destroy the
sweet potato whitefly. Not all of them
are equally effective.
"We're examining these options,"
said Oscar Minkenberg, a UA research assistant professor in cotton
and vegetable crops entomology. "We
don't know yet what will work and be
cost -effective, or compatible with
other pest management practices."
For cotton, the research has
focused on parasitic wasps native to
the Southwest. Unlike the more
familiar large yellow wasps, parasitic
wasps or parasitoids are only 1/32 of
an inch long. They attack by laying
eggs under or in whitefly nymphs. As
the wasp larvae feed, they destroy the
whitefly and emerge as adult wasps
to begin the cycle again. They do not
damage the plant.
"The parasites are being tested
now in the Imperial Valley where
we're doing releases in small cages set
in field plots," Minkenberg said.
"Last year, we wanted to see if
these wasps would have an effect on
the whitefly population," Minkenberg
said. More than 50 percent of the
whiteflies in that trial were parasitized.
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Lacewing larva attacks an adult whitefly.

"This year we're studying low
releases to find the most economical
rate," he said.
The program also includes parasite
releases in open fields to encourage
the populations of all natural enemies
to increase and to allow adult whiteflies to immigrate. The Imperial Valley
Whitefly Management Committee has
funded the project for three years.
Working with the USDA -ARS
(Agricultural Research Service) in
Tucson, Minkenberg has also released
four different species of parasitic
wasps on greenhouse tomatoes, one
species to each greenhouse. He chose
the wasps from a collection of 35
strains of parasitic wasps housed at a
USDA -APHIS (Animal and Plant
Health Inspection Service) facility in
Texas.
"We release the parasites over a
four -week period and look at the
percentage of whitefly pupae that are
parasitized," Minkenberg said. "We
also count the number of whiteflies."
At Sundance Farms in Coolidge,
the strategy on 50 acres of seedless
watermelons emphasizes predators
lacewings rather than parasites.
Lacewings are a native predator
capable of eating large numbers of
insects.

-

-

"A single lacewing female may lay
a thousand eggs, and the voracious

larvae immediately begin feeding on
whiteflies," Minkenberg said.
Aside from hand releases, the
application methods are unorthodox:
Minkenberg uses either a remotecontrol airplane equipped with a
small hopper to drop the insects
(purchased from ARBICO, a supplier
of beneficial insects), or a fertilizer
spreader known as a "Gandy box."
The eggs, pupae or immature lacewings, donated by Beneficial
Insectaries, are mixed with bran for
weight and spread over the fields
periodically.
The fertilizer spreader is an easy
method because the equipment is
readily available to growers, while the
airplane is best for wet fields that
tractors can't enter, especially late in
the season.
An Imperial Valley grower, John
Benson, has donated eleven acres of
cotton this year for a demonstration
using lacewings as well.
"There are good supplies of
lacewings, and they are relatively
cheap," Minkenberg said. "That's
important to farmers, who may spend
100 to 200 dollars per acre on insect
control."
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"For a short term crop of two to
three months, though predators and
parasites probably won't be costeffective, Minkenberg said. "It takes
that long to establish a predator or
parasite population. An insect fungus
is cheaper and works faster."
At the UA Yuma Agricultural
Center, Minkenberg and extension
entomologist John Palumbo are
investigating three types of fungus
that specifically attack whiteflies
without affecting plants or humans.
The Arizona Iceberg Lettuce Research
Council is sponsoring the research.
Applied like an insecticide, the
fungi can penetrate the outer covering
of an insect and grow inside it, killing
it. The fungi normally don't harm
beneficial predators or parasites in the
field, and the pest cannot develop
resistance to the fungi, eliminating
frequent applications.
Insect
are self-perpetuating,
but they need a relative humidity of
80 percent or more to thrive, making
them suitable for cool-season vegetables, lettuce in particular.
Minkenberg and Palumbo have
established laboratory colonies of one
fungus not commercially available,
and are also using Naturalis L, and
Mycotal, the first commercially
produced fungal pathogen.
As part of the overall biological
control project, the University of
Arizona College of Agriculture has
set up a mass rearing of 100,000
parasites per week for research work.
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The ideal "biological control triangle ": flow of insects, knowledge, and money between
growers, producers, and universities. A specific example is the cooperative effort by
southwestern growers, CIBA- Bunting, Ltd., and The University of Arizona.

They

with Bunting

Biological Control, Ltd., an English
firm ranking second worldwide in the
production of biological control

agents.
"To my knowledge, this is the first
time that any university has cooperated with producers of beneficial insects
with production on a university site,"
Minkenberg said. "It's really exceptional. In Tucson, we now have a
mass production of the wasp we're
using in California. It's a species
native to the southwest desert,
presumably adapted to hot and dry
weather."

A cloud of whiteflies moves across a fallow field in the Imperial Valley.

1993 Arizona Agricultural Experiment Station Research Report

Minkenberg said he is pleased that
a three-way effort now exists among
the growers, the producers of beneficial insects, and the university.
"We now have direct communication between the producers of the
insects, those who need them and the
people who have the education it
takes to know how to apply them,"
Minkenberg said.

Contact Dr. Oscar Minkenberg at
410 Forbes Bldg., University of
Arizona, Tucson, AZ 85721, or
call (602) 321 -7714.
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Studying Low Maintenance Turf
Buffalograss once interested

only buffalo, which grazed
large expanses of the native
short prairie grass from
Canada to Mexico. Now, researchers
at the University of Arizona are
studying 22 varieties of the sodbuilding grass for lawn use, because
of its water efficiency and low
maintenance properties.
Charles Mancino, an associate
professor in the Department of Plant
Sciences, and Thomas Richardson, a
graduate student in Plant Sciences,
are field -testing the buffalograss
varieties for turf potential. The results
of the five year study, sponsored by
the USDA -National Turf Evaluation
Program (NTEP), will indicate the
varieties best suited for turf uses
nationwide. Plant breeders, turfgrass
company professionals and extension
agents will be able to use the information the trials provide.
Tests are currently underway on
buffalograss varieties at 22 locations
in the United States.
Local plantings were established in
October, 1991 at the Desert Turfgrass
Research Facility in Tucson, part of
the UA College of Agriculture.
After the first year, a new variety
Mancino introduced ranked third
nationally. It does well even in wetter
parts of the country, while also
exhibiting heat and drought tolerance.
Patent negotiations are currently
underway for the turfgrass, known as
AZ -143.
Mancino found the variety growing on campus in an old lawn, where
a patch of it was competing against
the bermudagrass growing around it.
He noted how well the buffalograss
performed.
"It was in the lawn at least 30
years," Mancino said. "We compared
it with other grasses for three or four
years before deciding that it might be
suitable as a new variety."
The procedure for new plant
introductions involves quality ratings,
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Buffalograss turf plots at the Desert Turfgrass Research Facility. AZ -143 is the
square at lower left.

including plant height, root length,
stolon length and other characteristics. In addition, it must be an improvement over existing commercially available varieties.
In general, buffalograss grows
thick and short, making it suitable for

landscaping, but now even golf
courses are beginning to use it in their
roughs.
"Eventually, it may even be used
on fairways," Mancino said, "but
homeowners will probably benefit
most from this low maintenance,
attractive grass."

Mancino found the variety growing
on campus in an old lawn.

arid and semi-arid locations in the
United States. It has low water,
fertilizer and mowing requirements.
"It's a really good low maintenance turf," Richardson said. "It only
gets four to six inches high if you let it
go, and is very water efficient." Grass
mowed less often conserves water.
Richardson is checking the nitrogen uptake of the 22 varieties to
determine which varieties use
nitrogen most efficiently. He will also
plant the different grasses in tubes six
feet long embedded in sand, to
measure the rooting lengths of each
variety.
Until recently, buffalograss was
used only in very low maintenance

Contact Dr. Charles Mancino at
the Desert Turfgrass Facility,
2101 E. Roger Rd., Tucson, AZ
85719, or call (602) 321 -7786.
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The Role of Copper in Metabolizing Cholesterol
Copper doesn't just belong
in pennies. The human
body needs it too, but
only in small amounts. By
studying the effect of this single
nutrient on blood lipids, David Lei
hopes to learn more about cardiovascular health.
Lei, a professor in the Department
of Nutritional Sciences at the University of Arizona, is examining the
mechanism responsible for
hypercholesterolemia, or elevated
blood cholesterol, induced by copper
deficiency. Since the late 1970s Lei has
been researching the influence of
micronutrients on lipid (a fat component) metabolism, and has determined that copper is the most
influential trace mineral in
hypercholesterolemia.
"Severe copper deficiency is not
common in the United States, but it
has been observed in developing
countries," Lei said. "It occurs in
malnourished populations in isolated
areas the Andes, for example."
"It has also been found in infants
fed solely on powdered milk. In
Japan, milk powder is not supplemented, so marginal copper deficiency develops because straight cow's
milk is very low in copper."
Lei also said copper is so essential
that it is included in intravenous
feedings in hospital patients needing
long -term total supplemental feeding.
"The recommended safe and
adequate range of dietary copper is
1.5 to 3.0 milligrams per day," Lei
said, "but in many institutional diets,
the level can drop to one milligram
per day or less."
Natural sources of copper include
liver, whole grains, nuts and legumes.
Copper pipes can leach the element
into the water supply, but it is
important not to develop a toxicity
from consuming too much copper.
A severe copper deficiency is
characterized by anemia, abnormalities in white blood cells and in
collagen metabolism, and elevated

blood cholesterol. Because the link
between copper and cholesterol levels
has not been well -understood, Lei is
conducting laboratory studies to find
out how copper affects lipoproteins.
Lipoproteins carry lipids from the
liver to the tissues in the body for
either oxidation or storage. Blood
cholesterol is mainly carried by two
well-known lipoproteins: low density
lipoproteins (LDL) and high density
lipoproteins (HDL). High concentrations of LDL are associated with an
increased incidence of coronary
atherosclerosis, while greater
amounts of HDL seem to have the
opposite effect.
"HDL is thought to be involved in
reverse cholesterol transport by
taking cholesterol from peripheral

-

tissues, including deposits in major
arteries, back to the liver for excretion," Lei said. "It is thought to be
involved in cleaning out the arteries
and in maintaining vascular health."
Within each lipoprotein, the
protein components are called
apolipoproteins. In HDL, apolipoprotein A -1, also called Apo A -1, is
the major component. Apo A -1
activates a plasma enzyme that affects
cholesterol deposition and directs
HDL to cells for uptake. In LDL, Apo
B is the major apolipoprotein, and is
involved in receptor- mediated uptake
of LDL by liver and peripheral tissues.
What does all of this have to do
with copper? Without copper, not
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only is more Apo B formed, but Apo
A-1 production is also markedly
increased, resulting in hyperapoliproteinemia, or elevated apoliproteins
in the blood.
"Thus, we are only studying
copper to understand how this
mechanism is initiated," Lei said.
Through observing the development of apolipoproteins A -1 and B in
laboratory rats fed a copper-deficient
diet, Lei is learning more about how
copper turns on the gene expression
of these proteins. Inducing copper
deficiency in humans takes many
months; in rats, hyperapolipoproteinemia will develop from a
copper-deficient diet in three to five
weeks. Although the mechanisms for
Apo A -1 and Apo B synthesis
operate slightly differently in humans, Lei's work will provide basic
knowledge regarding the process.
"By understanding how the Apo
A -1 gene is turned on, we may one
day be able to manipulate the mechanism of the cell to produce more
HDL," Lei said. "We may eventually
be able to help a patient with low
HDL level to raise it by stimulating
the production of more Apo A-1."
The USDA program in Human
Nutrient Requirements for Optimal
Health and the Arizona Heart
Association affiliate have provided
funding for Lei's research.

Contact Dr. David Lei at 303
Shantz Bldg., University of
Arizona, Tucson, AZ 85721, or
call (602) 621 -5352.
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Risk and Resilience in Young Children
parents and caretakers
know it isn't always
possible to protect their
children from life's stresses.
Yet new research shows children
may be able to draw on resources to
help themselves.
Wendy Gamble, an assistant
professor in the Division of Family
Studies of the UA School of Family
and Consumer Resources, has
studied the relationship between
risk and resilience in young children. Her results indicate that
children who possess or who are
taught a few protective skills right
from the start may adapt and rise
above many of the crises they
encounter in their lives.
She assessed the characteristics in
the lives of young children that
helped them adjust and cope with
crisis. Protective factors included
social network support (friendships), personal resources (family,
educators), and qualities of parent child relationships, as possible
buffers against the effects of chronic
stress.
Poverty, divorce, teenaged
parents, drug use in the family,
homelessness and living in a family
where a member has a chronic
illness can all cause stress in a child.
Gamble discovered that some
children handled problems better
than others.
"Some young children actually
possess resources they can bring to
bear in coping and adapting to
crises. They are not just victims,"
Gamble said. "We wanted to find
out what it was about these children
that allowed them to overcome the
risks or stresses they faced."
Gamble served as program
evaluator from 1989 through 1993
on a project designed to improve
self- esteem and to assist with coping
skills in young children. The chil-
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"Some young children actually possess resources they can bring to
bear in coping and adapting to crises. They are not just victims."

dren in the study were selected from
families participating in intervention
programs offered by CODAC
Behavioral Health Services and La
Frontera Center. Both are drug and
crisis intervention organizations in
Tucson.
As Gamble suspected, support
from the family emerged as an
important protective factor. In
particular, perceptions of maternal
acceptance, and children's and
mothers' reports of warm and
affectionate parenting were significant. Support from same -age peers,
coupled with satisfaction with that
support also made a difference.
These close ties with family and
peers enabled children at risk to
maintain good grades. Conversely,
children at risk who reported little
support from family or friends, or
who were less satisfied with that
support, were significantly more

likely to experience problems in
school.
The way a child adapted to stress
was also related to his or her selfconcept, perceptions of control, and
coping skills.
"Resilient children tended to
describe themselves more positively," Gamble said. "Given chronic
and degenerating conditions of risk,
one's self- concept is probably
regularly bombarded with negative
input. Yet youngsters who maintained a positive self -image under
stressful conditions functioned more
adaptively and performed better in
school."
A feeling of having some control
over the situation also positively
influenced schoolwork and at the
same time reduced the potentially
negative effects of stress on psychological functioning. Control either
allows a child to prepare for a
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situation in advance, or makes a
situation more tolerable from the
outset.
Thus Gamble learned children
may be capable of contributing to
their own resilience.
"Personal resources are significant because many can be taught or
enhanced," Gamble said. "The fact
that these resources may actually
serve a protective function is good
news for early intervention programs designed to build self- esteem
or promote support -seeking in
young children identified as 'at
risk'," Gamble said.
The only catch is timing.
"The protective functions of
resources cannot be assumed if, for
example, a child has not had
sufficient time to develop a stable
self-concept, or is only beginning to
mobilize social support outside of
the family as he or she enters
school," Gamble said.
"In regard to coping, I recommend that parents and caregivers
try to enlarge the children's repertoire so they have many different
strategies available to them to draw
upon in the face of stress," Gamble

said. "Instead of saying, 'Don't play
with the mean kid,' say 'Let's get at
why you're fighting and then figure
out all the different things you can
do about it'."
"You don't want to protect
children from experiencing conflict
or teach them to avoid it. Conflict

"Children need to know they can
do things that make a difference in
their lives, even if a problem seems
initially insurmountable," Gamble
said. "Parents and teachers should
convey information that suggests
this to the child. They can do
something and what they do will
have an impact."

"Resilient children tended to
describe themselves more

positively."
and stress are significant developmental events. You can let problems
depress you or you can approach
them from different angles. These
are learning experiences," she said.
"Give suggestions, a range of
options, work through the problem
with the child," Gamble says.
However, she points out, children
would not be motivated to draw
upon various strategies without self
efficacy (a feeling of being able to
have an effect on the environment)
or supportive relationships.
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Contact Dr. Wendy Gamble at
206B Family and Consumer
Resources Bldg., University of
Arizona, Tucson, AZ 85721, or
call (602) 621 -7127.
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Detective Work in Tracing Animal Disease
Two University of Arizona
scientists in the College of
Agriculture have identified
what may be the missing link
in a disease cycle that has puzzled
U.S. veterinarians for 45 years.
Based on their research, John Maré,
a disease ecologist, and Ed Cupp, a
medical entomologist, believe that
certain species of black flies may be
transmitting vesicular stomatitis, a
viral disease, from wildlife hosts to
domestic livestock.
The mystery lies in the cyclic
nature of the illness. It occurs in
livestock in epidemic proportions
about every ten years, but also seems
to infect smaller numbers of wildlife
on a continual basis throughout that
period. No one previously has been
able to determine why or how the
disease spreads outside wildlife
populations periodically.
The two scientists are analyzing
the disease cycle of vesicular
stomatitis in wildlife to find out
where and how the transfer occurs
into ranch animals. They have also
introduced the virus into laboratory
populations of black flies to see how it
behaves inside them.
Maré and Cupp are researching
the disease because its economic
impact on ranchers can be considerable.
"The disease does not kill," says
Maré, "but it is very painful. It causes
vesicles, or sores, in the mouth that
interfere with feeding. Animals that
don't eat, don't produce."
Sores may also develop on the
soles of the feet, making walking
difficult, or on the teats, reducing
milk production in dairy cows.
"The most critical reason why we
are focusing on it is because the
symptoms are identical to the most
feared animal disease of all foot
and mouth disease," Maré said. "It
affects all cloven -hoofed animals."
U.S. regulations require that livestock
exhibiting hoof and mouth symptoms
be quarantined until a positive
identification can be made.

-
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X 1..N.
A black fly anchored to a wooden stick
feeding from a capillary tube (above),
and salivating into the tube as it feeds
(left).

Cattle, horses and swine suffer
more serious outbreaks of vesicular
stomatitis than sheep or goats. A
variety of rodents and other wild
mammals, including elk, antelope
and javelina, can be infected with the
virus in nature. Humans who contract
vesicular stomatitis (rare in the U.S.)
suffer flu -like symptoms.
Scientists know that the disease is
contagious after an animal contracts
it. Saliva from the inflamed mouths of
infected animals carries the virus, and
infected animals may spread it by
depositing their saliva in feeding and
watering troughs. But that doesn't
explain how the disease first enters a
herd.
"Since the disease is not always
here, there is a question as to how it
comes in," Maré said. "Some suggest
it comes in from Mexico; others say
it's from infected animals illegally
brought into the United States.

"The fact is that the infections have
occurred so far south in Mexico that it
would be impossible for the virus to
blow this far north, and the illegal
movement of animals is unlikely," he
said. "We are looking into whether
the virus exists here, particularly in
southern Arizona."
Outbreaks of vesicular stomatitis
have followed watercourses: the last
infection began in 1982 near the
Verde River in Arizona. Insects
associated with water were suspect as
vectors, or carriers.
Black flies breed in running water,
and are also voracious feeders on
livestock. The black fly species Cupp
selected for a laboratory colony has
been identified as a nuisance to
livestock; it is also the only black fly
species grown successfully in laboratory culture. The colony, which is 12
years old, is maintained for test
purposes on the UA campus under
strict security conditions.
The University of Arizona College of Agriculture

"Two types of vesicular stomatitis
virus exist, " Cupp said. "The first,
known as an enzootic strain, occurs in
a limited area. The second, the
epizootic strain, is associated with
large outbreaks.
"I put together from professional
literature the different suggestions
about the transmission of this virus,"
Cupp said. "The best reference goes
back to the early 1940s in Colorado.
Using what was in the literature, I
concluded that black flies were
involved in the epizootics."
It is considered a very high -risk
venture to experiment with the
vesicular stomatitis virus on animal
subjects because the disease has not
been in the United States recently. By
testing the virus in flies rather than in
livestock, Cupp and Maré have
eliminated this risk.
The researchers wanted to determine not only whether the virus
would survive inside the black flies,
but also whether it would multiply in
their bodies and show up in their
saliva. Using a membrane feeding
technique, Maré and Cupp introduced the virus into the flies.
"We were able to calculate the
amount of virus going into each fly,"
Cupp said. "We induced each fly to
salivate into a capillary pipette
designed to fit over its mouth. When
the fly took a drink, it salivated into
the tube." The saliva tested positive
for the vesicular stomatitis virus.
"Once we evaluated the fly's body,
it had more virus in it than it took
up," Cupp said. "The virus not only
infected the fly, but also multiplied."
The fly was able to incubate both the
enzootic and epizootic strains of the
virus.
"These findings fulfilled the
hypothesis that the black flies could
transmit the disease," Maré said.
Now the two scientists are attempting to solve the rest of the
puzzle. They need to find out how the
disease cydes in the wild before the
vectors transmit it to domestic animals.

"This virus is known to cyde on an
island off the coast of Georgia through
sand flies and animals wild pigs, for
example," Maré said. "It has remained
there and has not spread to the rest of
the U.S. We have a precedent,
therefore, that the virus can cycle in a
way that is not evident. We wondered, is it cycling through a wild
animal population and one or more
species of flies here in Arizona?"
Cupp and Maré know certain
wildlife had to be carrying the disease
that the flies were picking up. By
looking for possible sources of the
virus in Buenos Aires Wildlife Refuge
in southern Arizona, Cupp and Maré
hope to learn more about this part of
the disease cycle. Dan Mead, a
graduate student in the department of
entomology, is trapping both flies and
wildlife in Buenos Aires Wildlife
Refuge to find out whether they
contain the virus.
Although active cases of the
disease have not been found in the
elk, antelope and javelina, antibodies
to the virus have been demonstrated
in their blood. These findings prove
that the virus does exist in the wild,
even though it does not always

-

Contact Dr. Ed Cupp at 204
Pharm/Micro, University of
Arizona, Tucson, AZ 85721, or
call (602) 621 -7168.
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appear as an epizootic, or epidemic,
in livestock.
"I have a continuing survey going
on with larger game animals in
Arizona to see if the virus is present,"
Maré said. The Arizona Game and
Fish Department is providing assistance. Cupp and Maré are working
very closely with the USDA Arbovirus (arthropod virus) laboratory in
Laramie, Wyoming, and have
received USDA funding for their field
work.
"We were able to do the experimentation and build a whole ecological model of how this can work,"
Cupp said. "We have what we think
is the whole picture of this and now
we're just filling in the parts."
For Cupp and Maré, the next step
is to determine the focus of the
infection: where and when will the
next one occur? Because the last
outbreak occurred over ten years ago,
they know another will strike soon.
"It's like a detective story," Cupp
said. "You fill in the blanks yourself
with experimentation and field
observation. This evidence has been
conjectured for at least 45 years. Now
we can give a reasonable answer." +

Contact Dr. John Maré at 220
Pharm /Micro, University of
Arizona, Tucson, AZ 85721, or
call (602) 621 -4486.
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Arizona Agricultural Experiment Station
Total Funding
Fiscal 1993 ($41.4 million)
State
$18.5 million
(44.7 %)

Federal Appropriated
$1.9 million
(4.6%)

Sponsored
$21 million
(50.7 %)

Sponsored Sources
Fiscal 1993 ($21 million)
Federal Government
62.5%

Miscellaneous
9.9%

Industry
11.5%

State, County & City
10.6%

Foundations
5.5%

The University of Arizona College of Agriculture

The Agricultural Experiment Station
With the signing of the Hatch Act in 1887, an Agricultural

Experiment Station was created at each land -grant university in
the United States. Research completed through these stations
has benefited farmers, ranchers and others in agriculturally-

related disciplines for more than a century. Not limited to any
single building or location, experiment station activities take

place statewide through the University of Arizona.
The Arizona Experiment Station has been responsible for

releasing Pima ELS cotton, defining the role of salt in limiting
feed intake in cattle, developing crop varieties adapted to high

temperatures and low humidity in Arizona, and introducing the
first ocean -water -adapted barley variety, among other accomplishments.

College of Agriculture
The University of Arizona
Tucson, Arizona 85721
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