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and People. (Harvester Photo
courtesy USDA; Golf/Welder
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Foreman Allan Partain inspects the overhead
irrigation system on Western Sod's 700 acre

farm near Casa Grande. (inset) UA researchers
Dr. Dave Kolpec and Dr. Charles Mancino
inspect sod on an experimentalgolfgreen at the.
UA's sod research facility in Tucson.
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"Bar-T-Sod" is the only
sod grown north of the
Mogollon Rim and the
only Kentucky blue-
grass sod farm in
Arizona.

Ernest Chilson, managing partner
T -Bar ranch.

4

rom cowboy to sod farmer. And
Bob Prosser, manager of the Bar-

T-Bar Ranch, is pleased with the results.
On the ranch, Prosser runs 1,600

head of cattle and grows 40 acres of
Kentucky bluegrass sod. "Bar T Bar
Sod" is the only sod grown north of the
Mogollon Rim and the only Kentucky
bluegrass sod farm in Arizona. The
grass is particularly suited to cooler
temperatures.

It's quite a change from riding the
range, Prosser says -a change he's
excited about. Bar -T Bar Sod has
already sold 60 percent of the sod that
will be produced this year. "Last year,
we had only 20 acres of sod, and it took
all season to sell 15," he comments.

Next year, he plans to add another
30 acres of sod and extend his market
to Sedona and the White Mountains.
This summer, Bar T Bar Sod sold 1.5
million square feet of sod, 50 percent of
it in Flagstaff, Prosser says.

The three -year -old sod farm is
benefitting from the growing recre-
ation industry in Flagstaff, as well as its
increasing population, says Larry
White, University of Arizona agri-
cultural Extension agent in Coconino
County.

Baseball, soccer and golf are all
popular. In Flagstaff alone, 220 softball
teams compete; 15 percent of the city's
44,000 population play during the
three -month season, White points out.
That all adds up to a lot of carefully
cared for sod, some of it from the Bar-
T-Bar.

In fact, Arizona's turfgrass industry
is growing by leaps and bounds, says
Dr. David Kopec, UA turfgrass special-
ist in Tucson. He says 1,500 acres are
devoted to growing sod in the state,
mostly between Phoenix and Casa
Grande.

As one of the University's two
turfgrass experts, Kopec gets calls from
golf course superintendents who want
him to solve problems with watering,
fertilizing and using chemicals.
Developers call to find out how the
water consumption of different grasses
vary.

Bob Prosser called on him, too. UA
specialists worked with Prosser to fig-
ure out the best blend of Kentucky
bluegrass varieties. He plants a mix-
ture of six that like the cool tempera-
tures, tolerate low moisture and are
resistant to such diseases as snow
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Every day is harvest day during the summer at
Western Sod near Casa Grande. In business
since 1972, Western Sod today produces 20 mil-
lion square feet of sod every year.

mold and dollar spot.
Even UA wildlife specialist John

Stair was called in when elk found the
tender grass hard to resist in the winter.
Unfortunately, the elk left hoofprints in
the sod that formed rips and holes
when the sod was harvested.

Stair devised a double row of elec-
tric fencing that harmlessly teaches elk
to go elsewhere. "Now if we could just
fence out the geese that fly in by the
thousands in the fall and tear up the
sod," Prosser complains.
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Harvesting sod requires special
equipment that is only manufactured
in Canada, says Tom Holmquist, sod
farm manager. The cutter blades
adjust automatically to cut a precise 18-
inch -wide strip that feeds into a con-
veyer belt which wraps the sod into a
five -foot -long roll.

Once loaded on a wooden pallet,
the turf is ready to be trucked to a new
baseball diamond, soccer field or
somebody's bare yard- instant green
from a cattle ranch high in the moun-

tains of Arizona.
The Dean of the UA College of

Agriculture, Bartley P Cardon, has pre-
dicted that 70 percent of all agriculture
in the state will, someday soon, be
related to turfgrass and horticulture.

The people responsible for main-
taining the landscaping in public parks,
apartment and townhome develop-
ments, office building complexes and
cemeteries are in the business of agri-
culture, even though they probably
don't think of themselves as "farmers."

Yet, golf courses are farms, Kopec
believes. In Arizona, their "crop" of
closely -clipped green grass is worth
just as much as traditional crops, plus
livestock.

Tourists brought approximately
$40 billion into the state in 1984; the
Arizona Golf Association estimates that
10 percent, or $4 billion, went to hotels
and resorts featuring golf courses.

Revenue from golf courses, nurs-
eries and equestrian activities equalled
$1.7 million in 1985; crops plus livestock
earned $1.65 million. The University of
Arizona is currently involved in a sur-
vey to evaluate the economic impact of
just the golf course industry.
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Each of the state's 189 registered
golf courses spends approximately
$750,000 each year to keep the grass
green, clipped and healthy , Kopec
says. No wonder he believes good
course superintendents are good
farmers.

Professionals responsible for car-
ing for large areas of grass in parks and
golf courses are very concerned about
proper irrigation schedules. Kopec is
using new technology to measure how
the turf reacts to being stressed by
various levels of irrigation.

He believes chemicals will be
available someday to help improve the
efficiency with which plants use water
by altering their hormone balance.

"Water is a chronic problem
grown acute," Kopec says. Water con-
servation is very much on the minds of
everyone in the turfgrass industry. For
example, Kopec says golf course peo-
ple take great pride in using only the

z amount of water needed.
z

Golf courses, and perhaps other
large users of turfgrass, will tend to use
effluent, treated water from city
sewage systems, wherever possible,
Kopec says. Some are experimenting
with tailwater from mines.

Of course, homeowners are inter-
ested in keeping their lawn -watering to

Arizona Land & People



(Far left) UA turfgrass specialist Dr. Dave Kopec and Dr. Charles Mancino test golf ball speed on
an experimental green in Tucson. (Upper left and near left) Kopec and Mancino work at grass
level when they study water consumption of various turfgrasses.

Kopec believes
strongly that
turfgrass is benefi-
cial. He says grass
lowers the tempera-
ture in urban
environments and
absorbs pollutants
and noise. Grass is a
source of oxygen.

a necessary minimum, too. That's
where the problem lies -what's neces-
sary? and what's the minimum?

In conjunction with Western Sod,
Kopec has developed a lawn watering
guide for the southern Arizona desert
based on seven years of data gathered
by Dr. William Kneebone, UA plant sci-
entist. Dr. Ian Pepper, UA soil scientist,
collaborated on research using
effluent.

The guide's directions for watering
are correlated with the daytime high
temperature. Kopec says the pamphlet
will help people become aware of
water conservation because it teaches
that they don't need to water daily. The
Arizona Municipal Water Users Asso-
ciation has printed more than 100,000
copies and is offering the guide through
the water bills sent in Phoenix,
Chandler, Glendale, Mesa, Scottsdale
and Tempe.

Some desert -loving Arizonans
would say, "Why worry about grass?
Let's go back to natural desert vegeta-
tion." But Kopec believes strongly that
turfgrass is beneficial. He says grass
lowers the temperature in urban
environments and absorbs pollutants
and noise. Grass is a source of oxygen.
And the aesthetics of green, cool -look-
ing grass are undeniable.

Summer 1986 7
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The key to learning
about our environ-
ment is to
experience nature.
"When you see the
trees and wind, and
when you go out
and star gaze and
see those things, it
becomes much
more important to
you... more real."

UA
Conservation
Camp

Where
heir wings make a sharp purring
sound. The sound of broad tailed

hummingbirds bathing in a narrow
mountain stream comes across loud
and clear at five o'clock in the morning.
It is the best time to see and hear them.

The whisper of a half dozen bird
watchers breaks the still of the forest.
They have gathered to witness these
small wonders of nature. Binoculars
poised, they watch the hummingbirds
splash; then defy aeronautical theory
by hovering; and then dart back and
forth above the stream bed.

Arizona Land & People



UA range management specialists Dr. Phil Ogden
(left- center) and Dr. George Ruyle (above) conduct
field training on range surveying in the meadows sur-
rounding Mormon Lake.

Textbooks Come Alive
Story and Photos by Lynn Ketchum

Before the week is out, these bird
watchers -together with other stu-
dents from the UA Natural Resources
Conservation Workshop for Educa-
tors -will marvel at the grace of a great
blue heron rising from a forest pond; an
osprey gliding over northern Arizona's
Lake Mary, on the lookout for a break-
fast fish; and an elk sharing pasture
along side cattle in a mountain
meadow. These are just a few of the
memories the educators will take back
to share with their students.

The weeklong workshop, at Camp

Mardecor on the shores of Mormon
Lake south of Flagstaff, is designed to
teach school teachers and interpretive
naturalists, like park rangers, 4 -I-I and
scout leaders, about our natural
resources and the importance of con-
serving Arizona's precious resources
through good management.

As we move toward an urban tech-
nical society, this kind of program
becomes even more important...more
timely. These days John Stair, work-
shop director and UA Extension spe-
cialist, says many people have the

misconception that technology will
solve all our concerns about future
energy needs, food and building mate-
rials, when in reality nature and its
resources will still provide some of the
answers. "I think we have to show
them (the public) there are some things
we still have to work with nature on.
We have to learn to work with nature to
provide some of our resources."

Resource management is an
important subject to all of us, but
especially in the West where public
lands support multiple use, from recre-

Summer 1986 9



ation to ranching. This situation chal-
lenges resource managers.

Conservation does not discount
use, organizers say. The key is resource
management. And that is the
emphasis of this graduate credit, sum-
mer program. "Our interpretation of
conservation is wise -use and good
management," says wildlife specialist
Stair.

The goal is not only to teach par-
ticipants about the ways of nature but
also professional approaches to man-
agement of plants, wildlife and water -
techniques that will help preserve and
protect the state's natural resources in
the years ahead.

One important spin -off of this
informal approach to environmental
education - lots of frank discussion
about resource management. As one
student says, "You shed all your
apprehensions, your inhibitions -
leave them back in town and have a
free interchange of information."

The conservation workshop en-
lists the help of UA specialists from the
School of Renewable Natural
Resources and the Cooperative Exten-
sion Service to teach the educators and
to help them prepare their own
environmental education programs
when they return to their schools in the
fall.

And the best way to learn about
the outdoors, organizers say, is to be in
the outdoors. Here the theory and
textbook concepts are applied. It is an
approach workshoppers welcome.
"Books just don't get it," Vicki
Dillahunty says. "You have to become
part of nature, you have to come out
here."

10

Above:
Workshop activities include everything from
bird watching and range surveying to timber

core sampling.

Opposite:

Workshop student Keith Alexander of Phoe-
nix learns to measure tall timber.

Arizona Land & People
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SRNR...

School of
Renewable

Natural
Resources

.,;

Preparing natural resource pro-
fessionals to handle tomorrow's

problems instead of yesterday's. That's
the goal of UA College of Agriculture's
School of Renewable Natural
Resources.

"We're trying to equip them for a
world where resources are under a lot
more pressure," says the school's
director Frank Gregg. The pressure
includes more people and an ever
increasing consumption of natural
resources like forests, land and water.

To meet the challenge of maintain-
ing our natural resources the School is
training what Gregg calls the "next
generation of scientists, administra-
tors, managers" in the fields of fish-
eries- wildlife science, forest -watershed
management, landscape architecture,
natural resource recreation, range
management, and watershed
hydrology.

People



The practical `hands on' experience makes
all the textbook concepts come alive.

The fifth grade teacher from Tuc-
son believes, as the organizers do, that
the key to learning about our environ-
ment is to experience nature. "When
you see the trees and wind, and when
you go out and star gaze and see those
things, it becomes much more impor-
tant to you... more real."

Bob Ruff, a bear biologist who
came from Wisconsin to the Arizona
workshop, agrees with the teachers.
"You can be in the classroom and talk
about wildlife until you're blue in the
face, but until you can get out and be in
that animal's habitat and get a feel for
the environment they live in, I don't
think you can develop a full under-
standing or awareness of it."

Being in the woods is only a part of
this week long camp. "Hands on"
experience in resource management
adds yet another dimension to the
northern Arizona program. As one
Chandler biology teacher put it, "the
practical `hands on' experience makes
all the textbook concepts come alive."

During the annual workshop,
organizers oblige the teachers with
"hands on" lessons in forestry, range
and wildlife management.

"We try to give them every experi-
ence they can take," Stair says. Stair

along with co- director Dr. Malcolm
Zwolinski see to it that the educators
enjoy not only the lectures, programs,
demonstrations and field trips, but star
gazing, insect collecting, wildlife sur-
veys and, of course, those dawn bird
watches.

After a week concentrating on

environmental issues and resource
management techniques, the educa-
tors gain more than just first hand
information. The workshop also gener-
ates self confidence, Zwolinski, associ-
ate director of the UA School of
Renewable Natural Resources and co-
director of the workshop, believes. The
students leave the mountain camp
with not only the awareness, apprecia-
tion and enthusiasm for environmental
education but the confidence that they
can now teach natural resource
conservation.

The conservation workshop for
educators is the second generation of
Extension sponsored conservation
camps. The idea evolved from a youth
conservation camp started in 1961.
Teachers had to write recommenda-
tion letters for those kids interested in
attending. After hearing about the kids'
camp for 20 years, the teachers
decided the workshop, with its camp-
site curriculum, would be a good idea
for them as well as kids.

The School's roots go back to 1959
and the creation of the department of
watershed management. In the years
following, the department added
courses and degree programs in natu-
ral resource recreation and fisheries
management, paving the way for a
new School of Renewable Natural
Resources. In 1974 the School became
a reality.

Today, the UA School of Renew-
able Natural Resources includes 40 fac-
ulty working in four divisions -forest
watershed resources, range resources ,

landscape architecture and wildlife -
fisheries and recreation resources.
Currently some 225 undergraduates
are enrolled in the School and 165
graduate students pursue either mas-
ters or doctoral degrees in the various
program areas. Graduates pursue
careers in planning, design and man-
agement of renewable natural

resources.
Since its beginning, the School has

prided itself on the interdisciplinary
approach to natural resource manage -
ment-intergrating management of
range, forest and water resources.

The approach is particularly
important to western states where the
large tracts of public lands serve a mul-
tiple use.

The interdisciplinary emphasis
continues today, but like the school
itself, the emphasis has grown to
include more than just the physical sci-
ences. In training tomorrow's resource
managers, students work to bridge the
traditional sciences of resource man-
agement with the complex social,
political, economic and legal systems
that complicate resource manage-
ment.

"It used to be, twenty years ago,"
Gregg says," that professional schools

of natural resources were turning out
good scientists and researchers but
they weren't learning anything about
managing conflict. Now you have to do
that."

These days, it's "a conflict ball
game," adds the school's director.
Gregg, who headed up the Bureau of
Land Management under the Carter
administration, points to one example
that typifies the challenge facing
today's natural resource graduates. "If
you're talking about managing water,
there's conflict over who's going to use
it and how clean is it going to be and
who's going to pay for getting it clean."

That kind of problem solving will
test the new breed of UA natural
resource graduates as they pursue
careers as natural resource scientists,
researchers, designers, managers or
administrators.

-Lynn Ketchum

Summer 1986 13



The workshop classroom extends beyond the
woods to Mormon Lake. Working along side
Arizona Game and Fish personnel, students

study the catfish and its watery habitat.

"Books just don't get
it. You have to
become part of
nature, you have to
come out here."

14 Arizona Land & People



"Sometimes we attract teachers with pat-
ent leather shoes that have never slept out
in the `wild' before."

That was 1981. Every summer
since, 25 -45 teachers, park rangers,
4 -H and scout leaders have found their
way to the edge of Mormon Lake where
for one week teachers become stu-
dents.

When John Stair organized the
first camp for educators five years ago,
he thought they'd attract only those
already interested in the outdoors. But
he soon found out that interest in natu-
ral resources went beyond the initi-
ated. "Sometimes," Stair says, "we
attract teachers with patent leather
shoes that have never slept out in the
`wild' before." The staff remedies that
situation with a campout atop Mormon
mountain at the end of the week.

But before the workshop wraps up,
this year's 35 campers will have studied
the `wild' literally from the ground up.
The entire ecosystem surrounding the
marshy Mormon lake becomes the
teacher's classroom.

The Arizona educators study range
management, surveying the forest
grasses and visiting a neighboring cat-

tle ranch, seeing first hand the Flying
M's day to day approach to range man-
agement. Timber surveying- count-
ing trees, measuring the towering
ponderosas, determining mountain
slopes and tree core sampling -
provided a hands on forestry experi-
ence. And wildlife studies took the
teachers from the tree tops (bird
watching) to the edge of Mormon Lake
where with the help of Arizona Game
and Fish, the teachers learned about
the life and times of northern pike and
catfish.

In the end these teachers will
return to their schools better informed
and better prepared to teach environ-
mental education. And workshop
director John Stair hopes, the teachers
will leave remembering not only the
experiences of a week in the woods but
also the simple message: "Even
though we may have botched things -
we may have over cut (forests) or over
grazed -there are ways to manage our
resources back to good health." Ci

"We try to give
them every experi-
ence they can take."

Summer 1986 15
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Camp Verde's 4 -H Shooting Sports Club from left to right: Steve Drake, Cody Forrester, Danny Rezzonico, Aron Pettijohn, and Frank
Drake.

Camp Verde 4 -H'ers

Right on Target
by Lorraine B. Kingdon

Aron Pettijohn is a sharpshooter
and a hunter. He knows his guns.

He knows how to be safe on the trail.
Aron Pettijohn is 12 years old and a

proud member of the 4 -H Shooting
Sports Club in Camp Verde. He and
fellow 4 -H'ers Frank Drake, 17; Steve
Drake, 16; Cody Forrester, 15; and
Danny Rezzonico, 18, are a competi-
tion- winning target shooting team.

Their skill at the Verde Valley Fair
led to a highly prized invitation from
the Army National Guard to be the first
Arizona team to compete in the Junior
Air Rifle National Team Championship
in Camp Perry, Ohio. This meet is the
Olympics of air rifle target shooting,
says Larry Drake, club leader.

Drake is an enthusiastic supporter

of in 4 -H and shooting sports. "I've
always believed in formal training for
kids who are going to go hunting. We
teach firearm safety, courtesy and a lot
more than just target practice.

"I hope we can make bullet -rid-
dled road signs an endangered spe-
cies," he says firmly.

Camp Verde wholeheartedly sup-
ports their sharp shooting 4 -H team.
Although the National Guard helped
with expenses, the trip to Camp Perry
cost each teenager approximately
$320. But the town put together a
gymkhana, a raffle and a yard sale to
raise nearly $3,100. J and G Sales,
Prescott, donated the airline -proof
shipping containers for the air rifles.

The state 4 -H Foundation bought

the four special air rifles required for
the match, Daisy model 853 single -
pump 177 calibre pellet guns. Other
4 -H shooting sport clubs will also be
able to use the guns in future competi-
tions.

Tell Aron to hit the bullseye and he
will, more often than not. So will his
teammates. Their skills weren't per-
fected overnight; the team has prac-
ticed many long hours. Almost half the
teenagers who signed up when the
club started dropped out before the
course was completed, Drake says.

But, just ask Aron -or Cody, Steve,
Danny or Frank -what they remem-
ber about the 4 -H group and the
answer is unanimous. "It's fun!"

Summer 1986 17



The Meko Family

Making Casa del Agua A
by Mike Shannon

Ayear ago, the day -to -day house-
hold tasks of bathing and dish-

washing held little significance for
Linda Dobbyn and her family.

Now, when she or her husband,
pulls the stopper to drain the bath of
their 2- year -old son, another step
begins in a research experiment
designed to conserve a precious natu-
ral resource -water.

Dobbyn, her husband, David
Meko and their son, Matthew, are resi-
dents of Casa del Agua, a Tucson house
designed to demonstrate and test
water and energy conservation
methods.

Each time a member of Dobbyn's
family bathes, washes dishes or
clothes, the water they use is
monitored, filtered and stored for
appropriate re -use.

- Matthew's bath water will irrigate
the landscaping.

- A load of laundry will provide
water to flush the toilets.

- Showers will supply water to the
evaporative cooler.

A graduate student and teaching
assistant at the University of Arizona,
Dobbyn, 31, is working on her master's
degree in planning. She will use the
family's experience at the house as the
basis for her thesis.

"I'm not really in a scientific field,"
Dobbyn says. "But I decided to go for it
and just apply (to live at Casa del Agua)
anyway."

The project's director selected
them, she says, "because we are a fam-
ily with a child and represent a normal
household."

Family life at the 3- bedroom house
at 4366 N. Stanley Place is
unconventional.

"It's quite a bit different (from liv-
ing in a traditional family setting),"
Dobbyn says. "The research part of it
requires the most work.

"We have to monitor everything;
read all the meters, take measure-
ments and get temperature readings. I
mean it (meter reading) really gets on
your nerves. You have to come home

every day and go out there and do
these things.

"Dave actually does all the meter
reading. He kind of competes with
himself, day -in, day -out. He times him-
self. Actually, he's devised all these neat
systems so it's faster. He's got it down to
a swift 10 minutes, and there's a lot to
do."

Meko, 36, a research associate
with the Tree Ring laboratory at the UA,
says he enjoys his role at Casa del Agua.

"I like the idea of the experiments
going on," he says. "They add a little bit

of spice and interest to what's happen -
ing....How many fish (that live in the
water filtration tanks) are going to die
today and what's going to work and
what's not."

Kennith Foster, director of the pro-
ject and the UA Office of Arid Lands
Studies, says Casa del Agua is unique.

"I am really not aware of any other
strictly water -related house any-
where," Foster says.

The concept of Casa del Agua grew
out of a research project between Fos -
ter's office and the City of Tucson.

18 Arizona Land & People



Home
Its primary goal is to
educate the public
about water and
energy issues and to
demonstrate water
and energy conser-
vation techniques.

"It began with demonstrating
water -harvesting techniques in Avra
Valley," he says. "Tucson Water (the
city's water department) then
expressed an interest in demonstrating
how water conservation and re -use
techniques could be applied at an
urban level.

"From that suggestion by Tucson
Water, we have gone forward to bring
this project into reality."

Foster estimates the total cost of
Casa del Agua at between $75,000 and
$100,000.

Summer 1986

Its primary goal is to educate the
public about water and energy issues
and to demonstrate water and energy
conservation techniques. Another goal,
he says, is to evaluate the system's cost,
practical application and effectiveness.

Casa del Agua, a single- story,
adobe -brick house was built in the
1950s. The task of redesigning the
house began in 1983, and was com-
pleted in September 1985. Dobbyn and
her family moved in last November.

The house has been retrofitted
with a series of experimental water

conserving systems. The modifications
include:

- Architectural changes, such as
the addition of a greenhouse that
provides passive solar heat to the
home, area for a vegetable garden and
storage for water -metering and filtra-
tion systems. The roof area has been
increased by extending the eaves to
provide shade and increase the surface
to collect rainwater for re -use. Water -
saving devices include low -flow
shower heads, faucet aerators, and
low -water -use toilets.

19



The gray water
provides about two -

thirds of the water
needed for irrigation,
evaporative cooling
and toilet flushing.

A brick patio and planters cover the three buried water storage tanks. One 800 gallon tank(left) stores gray water while the other two
provide storage for up to 14,000 gallons of collected rainwater.

20 Arizona Land & People



- The landscaping incorporates
drought- resistant plants in areas of
prolonged sunlight. Sloped, brick
paving and contouring of the yard
direct rainfall to vegetated areas. Vines
and trellis have been planted for addi-
tional shading.

- Three huge tanks have been bur-
ied underground to provide storage for
rainwater and gray water (water from
showers, hand washing, laundry, etc.
that is free from heavy organic waste).
The gray water provides two- thirds of
the water needed for irrigation, evap-
orative cooling and toilet flushing.

In addition, the house's drain,
waste and vent systems were modi-
fied. The toilets' waste lines and the
kitchen's garbage disposal have been
rerouted to carry organic waste directly
to the city sewer line.

Gray water is generated by the
washing machine, tub and shower and
one side of the kitchen sink. The
home's existing drain system directs
the gray water into treatment tanks to
be filtered by two systems.

One is a commercially available
mechanical system that uses a car-
tridge filter and settling tank to upgrade
the quality of the gray water. The other
is a biological filter or aquaculture tank
filled with water hyacinths to help
break down contaminants.

Although the aquaculture tanks
provide an attractive method of water
purification, the simple system of using
fish and flowers is not without its prob-
lems -like mosquito breeding
grounds.

"They (mosquitos) were laying
eggs in the tanks," Dobbyn says. "As a
means of controlling this we intro-
duced Tilapia (fish) into the them.
However, the fish are sensitive to cold
temperatures. If the water gets too cold
they just die.

"Odor from the tanks is another
problem. In warm weather they smell
pretty bad." Some of the conservation
systems are experimental, Dobbyn
stresses.

Foster says annual water use by
Dobbyn and her family will be less than
half that of a family of similar size, in a
standard house.

Figures supplied by the UA Office
of Arid Lands Studies predict the
annual water -use savings at Casa del
Agua will be about $164 after the first
year.

Water hyacinths in a tank along the south
patio help to break down contaminants in the
stored gray water.

Figures supplied by
the UA Office of Arid
Lands Studies pre-
dict the annual
water -use savings at
Casa del Agua will
be about $164 after
the first year.

- Faucet aerators cut water use by
almost 50 percent, saving $26.52.

- Water- conserving showerheads
reduce water flow by about 40 percent,
saving $85.67.

- Low -flush toilets use from about
30 to 80 percent less water (depending
on the type) than conventional toilets,
saving from $22.10 to $51.88.

These estimates are based on
water, sewer, and energy -bill (gas and
electric) savings.

Besides gathering data from the
home's metered water systems, the

family hosts an endless stream of
workmen and researchers. Dobbyn
conducts public tours of Casa del Agua
each Sunday.

"It's not just the tours that make
the house a real public fish bowl type
place," Dobbyn says. "It's the people
who come by all the time who have to
work on the project."

Meko said, "there are always peo-
ple coming by and experimenting with
something. Putting something in or
taking something out. It's more like an
apartment complex because of this
than a house. There are people on the
grounds all the time."

Although the Sunday tours restrict
the family's ability to travel or make
other weekend plans, Dobbyn says
sometimes they can be amusing.

"I've felt funny sometimes," she
says. "When I have a half -dozen peo-
ple in the information room (a recep-
tion area attached to the house with a
door leading into the kitchen) watching
the demonstration video...I sneak back
in the house. Maybe I'm eating a pea-
nut butter and jelly sandwich and they
peek in. It's just kind of an odd feeling.

"Or I'm trying to discipline Mat-
thew for throwing his orange juice on
the floor and he's in here screaming
and the're out there trying to watch the
videotape. That's always humorous.

"Then there was the Boy Scout
troop that came through and found all
the mosquito larva (in the water filtra-
tion tanks) and said `boy have you got
mosquitos in there.' That's when we
realized we had better get some fish in
there (to feed on the larvae)."

Soon Dobbyn will begin to sort
through the family's experiences at
Casa del Agua for her master's thesis.

The family has a one -year contract
with the UA. They have the option to
remain at Casa del Agua for a second
year.

"As far as staying here another
year," Dobbyn says, "we'll just have to
wait and see."

Dobbyn and Meko say their expe-
rience at Casa Del Agua has made
them more aware of the need to con-
serve water.

"When we move into a normal
house," Dobbyn says, "whether we
decide to do anything with it (installing
water conservation systems) or not,
this water awareness will definitely
carry over."

Summer 1986 21



Most teenagers save
their money to buy
a bike, a horse or a
car. Coates bought
his own welder.

LYNN KETCHUM

Name: Dr. Wayne Coates
Occupation: Equipment Designer

by Lorraine B. Kingdon

6 6 ou can grow all the plants
you want , but they won't be

a crop until you find a way to harvest
them," says Dr. Wayne Coates.

In today's agriculture, harvesting
means machines. And that's where
this University of Arizona agricultural
engineer enters the picture. Wayne
Coates designs machines that cut,
shake or knock plants to get at the crop.

Coates has also designed or
improved other types of farm machin-
ery. He's worked on machines that lay
irrigation lines. He developed a rotary

cutter for soybeans and cereal crops; it
replaced a reciprocating one that
wasted energy -and shattered soy-
beans.

He's improved hay balers, but
that's a long story that starts in the cold
country up North. Coates grew up driv-
ing a tractor and repairing equipment
for his dad's custom haying business
near Edmonton, Alberta, Canada.

Most teenagers save their money
to buy a bike, a horse or a car. Coates
bought his own welder.

He says his first design was modi-

fying a hay baler to work better. "When
a farmer sits on a machine 10 or 12
hours a day, watching how the crop
goes in and comes out, he can see how
the machine could work better."
Coates developed a feel for machines
that he's never lost.

His speciality at the UA is design-
ing harvesters for alternative, non -tra-
ditional crops -guayule, jojoba,
sesame. If guayule is ever needed as a
source of rubber, it's obvious that a
method of efficiently harvesting it also
had better be ready. Coates has
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Coates and research assistant Charlie DeFer check over compo-
nents as a new version of a jojoba harvester takes shape at the UA
Campbell Avenue farm machine shop. Once completed, the har-
vester undergoes field testing in western Arizona.

worked out two main designs for a
seed harvester.

Guayule plants contain a natural
rubber in the roots as well as in the
seeds. So Coates developed a hedger
that will dig out the entire plant and
elevate it out of the ground; the
machine can be used to harvest old
guayule plants that no longer yield
satisfactorily.

Until recently, jojoba was har-
vested by hand. Large acreages corn-
ing into maturity are too much for
hand -harvest, but the machinery

Summer 1986

His specialty at the
UA is designing har-
vesters for
alternative, non-tra-
ditional crops
guayule, jojoba,
sesame.

being used is a Rube Goldberg adapta-
tion of a blueberry harvester. It rides
over the bushes, with flail -like wooden
paddles knocking the pods onto plates.
Some pods shatter when hit -some
bushes are too large for the harvest to
pass over -all pods or seeds that have
dropped to the ground are lost.

Coates wants to start from scratch.
He's thinking about a machine with air
jets to blow the pods onto the ground
where they could be vacuumed up.

Sesame presents a different prob-
lem. "I need to figure out how to
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improve the windrowing techniques to
reduce shattering losses," Coates says.

He says, wryly, that his job would
be a lot simpler if plants were bred for
easy harvest. "Instead, we're handed a
crop and told, `Now go figure out how
to harvest it.' It should be the other way
around."

Installing surface drip irrigation
lines has been a time -consuming,
back -breaking job. A large reel of line is
put on the back of a tractor. Two
workers grab the end of the reel and
stake it to the ground at one end of the
field.

After the tractor starts moving, one
person on the rig has to try to control
the speed with which the line unrolls,
but it still gets tangled. At the other end
of the field, more workers cut the tub-
ing. The second line is staked to the
ground, and the whole process begins
again.

Coates' machine can be operated
by one person; no staking is needed; it
automatically brakes; a mechanized
cutter takes care of that operation at
the end of the field. Efficiency has
been upped 200 percent, he says.

Where does a machine designer
start? Thinking. Analyzing. "Look at
what you're trying to do," Coates
stresses.

What part of the plant has to be
separated in the harvest -seeds, pods,
stalks, roots? Should the machine cut?
Shake? Hit? How much energy is
involved? What is the operating
environment?

For example, guayule has to be
harvested close to the ground, near the

Research assistant Charlie DeFer (fore-
ground) and ag engineering graduate
student Bruce Lorenzen fabricate Coates'
designs.

Usually, when Coates
wants to check how
an idea might work,
he tears the back card-
board off a paper pad.
He builds a working
model from the card-
board, using pins to
stick the running parts
together.

soil surface. When cut, the plant stems
exude a sticky sap that gets mixed with
the soil to form an abrasive mud.
Blades soon become dull.

The solution? Coates avoids the
problem. He uses two counter rotating
coulter blades; one is notched, the
other smooth. The blades overlap and
"cut like a continuing pair of scissors."
They don't have to be sharp to work.

Once the thinking is done, the
building starts. Models, first. Coates
hasn't used the computer very often in
the past, but he sees how it could be
applied to developing models on the
screen and testing them in slow
motion.

He says the mathematics and
geometry of models are too compli-
cated to fiddle with without a compu-
ter. Usually, when Coates wants to
check how an idea might work, he
tears the back cardboard off a paper
pad. He builds a working model from
the cardboard, using pins to stick run-
ning parts together.

Coates has a machinist and gradu-
ate students who do the actual cutting
and welding to put the designed
machine together. But, he says, he
can't really make the machine work
unless he actually sees it. He still has
his old skills in the machine shop, but
he admits ruefully, "Once I get started
putting things together, I can't stop."

Machinery design never ends, he
points out. "I design, go build, make
changes, try in the field, make more
changes, try it again. There are always
further refinements that could be
made." That's part of the fun. CI
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It's Nice to Know Who's
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The
Bite On You
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Venomous Animals of Arizona
Venomous Animals of Arizona, by Dr. Robert Smith, is a complete guide to the
fascinating and often dangerous creatures that inhabit our state. Beautifully illustrated,
this 134 -page book helps the reader to understand and appreciate, rather than fear,
Arizona's venomous animals. A handy reference for desert dwellers, Venomous Ani-
mals of Arizona makes a great gift.
Now in second printing $6.50

Videotapes from Ag Communications
Juicy Fruits
Growing citrus trees can be a cinch
with the right tools and Juicy Fruits
from Ag Communications. In this new
videotape, UA Garden Expert Terry
Mikel explains how to cultivate deli-
cious citrus fruits in your own
backyard.
Run time: 19 minutes $25.00

Tamales... Arizona Style
Tamales are a southwestern holiday
tradition. Now you can learn to make
healthful, wholesome, low cholesterol
tamales from "the Julia Child of Mexi-
can Cooking" - nutritionist Adelina
Daniel. Tamales... Arizona Style is a
videotape that teaches you how to
make tamales a tradition in your family
for years to come.
Run time: 15 minutes $20.00

How To Prepare A Delirious
Southwestern Tradition

AGRICULTURAL COMMUNICATIONS
The University of Arizona

Total Horse Care
You and your horse will both enjoy
Total Horse Care. UA veterinarian Dr.
Kathleen Henry takes you step by step
through nutrition, grooming, shoeing,
exercise and veterinary care. Keep
your horse happy and healthy with
Total Horse Care.
Run time: 28 minutes $35.00

Order Now for the Holidays!
I Name'

I Address'

I City: State: Zip.
All orders must be prepaid. Make check payable to University of Arizona -
Cooperative Extension Service. Price includes postage and handling.

Venomous Animals of Arizona
I Juicy Fruits

Tamales... Arizona Style
Total Horse Care

$ Total amount enclosed
I

Send to:
Agricultural Communications
College of Agriculture
University of Arizona
Tucson, Arizona 85721
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