
Progressive Agriculture in Arizona,
Volume 32, Number 2 (Spring 1980)

Item Type Article

Publisher College of Agriculture, University of Arizona (Tucson, AZ)

Journal Progressive Agriculture in Arizona

Rights Copyright © Arizona Board of Regents. The University of Arizona.

Download date 16/05/2023 13:52:48

Link to Item http://hdl.handle.net/10150/294754

http://hdl.handle.net/10150/294754


S
afeguarding the

genetic diversity
that allow

s crop
im

provem
ent

R
S
I
T
Y

X
X

X
I N

um
ber 2

1980



PROGRESSIVE
AGRICULTURE

IN ARIZONA

On the cover: Members of a UA
team that analyzed water quality in
the Colorado River of the Grand
Canyon ride their mobile laboratory
through white -water rapids. The re-
searchers found that water from the
river and tributaries is of high qual-
ity for recreational use unless bac-
teria in bottom sediments are stir-
red up too much, but that all water
in the canyon should be treated be-
fore being used as drinking water.
Pictured: Brock Tunnicliff (row-
ing), David Sharrow, and Robert
Phillips (in the spray). (Photo by
Stan Brickler.) See page 19.
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A Bid Eye Sees a Small World
A new tool at the College of Agriculture lets scientists examine the

layers of a cotton seed's coat, the intricacies of an insect egg the size of
this dot , and other details microscopic in size, but large in importance
to agricultural production.

The tool, a scanning electron microscope (SEM), gives a clear
image of a three -dimensional surface magnified up to 300,000 times. At
that magnification, a penny would look about four miles across and
500 yards thick.

Even at much lower magnification, the SEM shows surface details
with vastly greater clarity than other types of microscopes, says plant
pathologist Dr. Michael A. McClure. He heads the committee that co-
ordinates use of the instrument and wrote the proposal for the
$50,000 grant from the National Science Foundation that helped buy it.

Researchers from more than a dozen university departments have
used the SEM since its installation in the basement of the Agricultural
Sciences Building last summer.
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Photograph: This scanning elec-
tromicrograph shows a cross sec-
tion of the hull of a cottonseed.
The white meat of the seed is at
the bottom, the surface fibers at
the top. The layer of tall cells
packed together helps protect the
seed from injury. (Photo by Rob-
ert McDaniel.)
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Top: An aflatoxin- producing
mold growing on a cotton fiber.

(Photo by Thomas Russell.
Bottom: head of a hookworm.

(Photo by Michael McClure.)
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McClure uses it to study nematodes, parasitic worms less than
1/25 inch long. Several types of nematodes are expensive agricultural
pests. For instance, the citrus nematode causes about $1.2 million in
lost production in Arizona per year; the root -knot nematode costs the
state's cotton farmers about $800,000 per year in losses and control
efforts. With the SEM, McClure has found and photographed details of
nematodes' anatomy never before recorded.

Nematodes come in thousands of varieties, so just telling them
apart and classifying them is an important part of a nematologist's
work. This winter, McClure used the SEM to identify pinewood nema-
todes that had killed several pine trees in Tucson. This worm had never
before been reported in the Southwest.

The instrument's value in distinguishing among similar species
extends well beyond the study of nematodes. UA entomologists Dr.
Theo F. Watson and Michael F. Potter are using the SEM to describe
differences between the almost identical eggs of the tobacco budworm
and the bollworm. Both insects attack cotton. Plant pathologist Dr.
Robert L. Gilbertson is using it to develop a classification system for
fungi that decay trees and cacti.

The SEM also allows researchers to study specific events in detail.
With it, plant physiologist Dr. Kaoru Matsuda is tracing how water
stress affects the development of wheat and barley flowers into grains.
Seed scientist Dr. Robert G. McDaniel is finding ways to evaluate the
quality of cotton seed with the SEM, especially the seed's ability to
resist damage in processing. Cotton researcher Dr. Thomas E. Russell
is studying how aflatoxin -producing mold attacks cotton seed.

Other current or planned uses of the SEM by College of Agri-
culture scientists include studies of soil structure, of calves' use of
disease -fighting chemicals in milk, and of the cells in alfalfa leaves that
help regulate the rate at which water evaporates from the plant.

The microscope is also available to researchers outside the College
of Agriculture. For example, archaelogists have examined edges of bone
and stone tools for minute scratching and chipping that suggest how
the tools were made and used. Electrical engineers have checked the cir-
cuitry on electronic microchips. A medical pathologist has studied dis-
eased kidney cells.

Electron microscopes use a beam of electrons, rather than light
rays, to illuminate a specimen. Transmission electron microscopes, in
which the beam passes through the specimen, have been available for
40 years. Scanning ones, which bounce a moving beam off the surface
of the specimen, were invented about 15 years ago. Improvements have
been made steadily since then.

The new SEM at the College of Agriculture is a state -of -the -art
model made by Scientific Instruments, Inc. Besides the National Sci-
ence Foundation grant, another $20,000 from the UA Vice President
for Research helped finance the microscope and accessories. The SEM's
small room is part of a suite that includes a specimen preparation room,
a room housing the college's transmission electron microscope, and a
darkroom for processing micrographs.

The tool's value to researchers hinges on its versatility as well as
its power. It can take specimens up to four by six inches. They can be
moved and tilted by remote knobs. The built -in, instant -film camera
allows taking 30 or more different photographs in an hour. After
thorough drying, specimens can be prepared for the microscope in a
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few minutes. A computerized control board permits many manipula-
tions of the image, seen on a pair of TV screens.

Imagine being able to move a pin -point size sample around freely
until you see it from the perspective you want, then to zoom in for a
hundred -fold or a thousand -fold close up of the surface. The movement
and details on the screens can be as wondrous as Star Wars special ef-
fects. But these views are not imaginary. They are a glimpse into a real
microscopic world that researchers understand better every day.

PA. Vol. 32, No. 2

Research Assistant Gopinath Rao
(seated) and Michael McClure fo-
cus the image of a tapeworm head
on the scanning electron micro-
scope's double video display. The
sample being magnified is in the
chamber at the bottom of the cy-
linder at left. (Photo by Ted
Bundy.)
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Eucalyptus

Rhus lancia

Potent Pollens
Hayfever sufferers, meet your adversaries. The

pollen grains shown in these electron micro -mug-
shots are among the types that wreak respiratory
disorder in allergic victims. Knowing their looks
won't help you avoid inhaling them, but at least
you can marvel while you sniffle. (Photos by
Michael McClure.)
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Low -Water Landscaping:
Not Just Rocks and Cacti

By Warren D. Jones, .
Landscape Architecture and

Plant Sciences

Photograph: The backyard break-
fast patio and woodsy garden at
Howard Kroehl's Tucson home

are shaded by desert trees. Desert
willow is at left, little -leaf palo
verde at right. The low- water-

demanding garden includes a rose-
mary ground cover and a hum-

mingbird bush. Only the potted
plants require regular watering.

(Photo by Ted Bundy.)

More than 12,400 people mobbed the Boyce- Thompson Arbore-
tum near Superior during its two -day desert plant sale in April. That's
a dramatic sign of the growing popularity of using water -conserving
plants for landscaping in Arizona. Another is that per- capita water use
in Tucson has dropped more than 25 percent since 1974. On average,
each Tucsonan now uses about 60 gallons less per day than then, and
cutbacks in outdoor watering have been a big part of that drop.

Use of low- water -demanding plants for almost all landscaping
categories has become widespread in Tucson. Even for new residents
carrying images of all -green landscapes from their earlier homes, a sum-
mer or two of paying high water bills and dragging hoses is often
enough motivation for learning more about the less -thirsty alternatives.

In the Phoenix area, with a tradition of flooding the grounds every
week from brimming canals, common use of water -conserving landscape
plants began more slowly than in Tucson. Now, however, it is catching
on quickly. The Native Plant Society, the Desert Botanical Garden,
garden clubs and the Salt River Project have furthered the area's inter-
est in low -water -use plants through education and recognition projects.

6 PA, Vol. 32, No. 2



Wholesale nurseries in both the Tucson and Phoenix areas have
steadily increased their supply of drought -tolerant plants. Two of the
biggest of these growers are now in the Phoenix area. Besides the in-
creasing sales from retail nurseries, large -scale use in the revegetation of
mine tailings and in plantings along state highways has pushed up the
demand for desert plants.

Water conservation is just one of desert landscaping's benefits to
the individual and the community. The amount of water that can be
saved varies greatly with the types and numbers of plants used. How-
ever, any desert landscaping represents considerable savings compared
with the amount of irrigation needed for the old -style bermudagrass
and mulberry tree concept.

A reduction . in allergy problems from wind -borne pollens is
another payoff expected from widespread conversion to desert land-
scaping. The outstanding landscape plants of the desert are pollinated
by bees instead of wind. Most of the plants blamed for hay fever are
non -desert exotics such as mulberry, olive and bermudagrass that de-
pend on wind for spreading pollen. However, some claims for this
springtime benefit of desert plants go too far. There are native offenders,
too, that depend on wind pollination. In addition, many of the bee-

pollinated desert plants produce large amounts of heavy pollen that can
be carried by high winds. So let us say that using desert plants is better
for the atmosphere than using many of the exotics, but is not the abso-
lute cure for hay fever as is sometimes implied.

One of the pleasantest benefits of using more desert plants in the
urban landscape is that it reestablishes part of the natural environment
that was destroyed by urbanization. Most of the better desert landscape
plants also supply food and cover for birds and certain other wildlife.

PA, Vol. 32, No. 2

The front of the Ric Wogisch
home in central Tucson features
a cool mini -oasis and inner
court sheltered by a Mexican
palo verde tree. This garden
gets a lot of mileage out of a
small amount of green lawn. The
microclimate created by the
desert tree helps keep the
lush potted and bedding plants
healthy. (Photo by Ted Bundy)
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In a garden at the Arizona -So-
nora Desert Museum, desert wil-
low trees and Mexican primrose
ground cover help create a cool

setting that requires little water.
(Photo by Ted Bundy.)

Plan Ahead
People who decide they want landscaping with water -conserving

plantings are often unsure of the first steps to take. Changing over a
yard that already has plants that use more water is especially fraught
with confusion. Results of poor planning can be disappointing. Too
often, published stories encouraging reduced water use have resulted in
the abandonment of established plantings with no removal and no plan
for replacing them with new, more appropriate landscaping. Some
neighborhoods are blighted by properties adorned with dead or dying
plants and overgrown with weeds. One thing to be sure of, weeds will
prosper and grow whether they're irrigated or not. Any plans to switch
over should start by evaluating what is already in place. If there are any
outstanding trees or specimens, the new plans can be modified to
incorporate them with compensating irrigation to keep them healthy
even though the rest of the planting is to be drought -tolerant.

People all too often take changing to low- water -demanding land-
scape to mean just switching to cacti and rocks. This results in a hot,
reflective environment. Converting to a cactus garden is not a good
low - water -use solution unless you are primarily interested in collecting
cacti. To be sure, many cacti are handsome and fascinating, but it is
difficult to create shade, shelter or privacy with these plants. Other
desert plants are available that can serve these purposes. In fact, desert
plants can fulfill almost any function of plants that are used in more
water -demanding landscaping. Cacti make marvelous accent plants and
can be used as barrier plants or space definers, but they rarely suit
any of the other use categories of landscape plants.

Long before selecting specific plants, someone who wants to
switch to drought -tolerant landscaping needs to sketch out a plan for
the whole area. Developing the plan combines logic and practicality
and is much like developing a floor plan for a house. Landscape plan-
ning in an arid climate is really no different than good planning in a
rainier climate. Take the basic plot plan, consider how you would like
to use different parts of the property, and decide what modifications
are needed to make the spaces function as desired. The modifications
may be accomplished with plants or other landscaping elements. Some
of the basic landscape functions plants can fulfill are: creating screen-
ing and privacy, offering shade and shelter, providing ground cover,
and defining spaces. Certainly accent plants, color plants and other
beautification aspects should also be considered. However, plants well
chosen for any of the above functions should result in beauty, too.

Watering Zones
For the next step, planning in an arid climate begins to vary from

planning in well- watered areas. You need to decide how much water
you are willing to use to support the landscape. Even with desert plants,
you will need some supplemental irrigation during long dry periods.

One popular approach has been to plan watering levels by zones.
The zone idea is often based around a small, lush area serving as a "mini
oasis." The appeal of an oasis is universal. It is that cool, moist place
where one can escape the harshness of the desert. Even with a plan cen-
tered on a mini oasis, most of the plants on the site can still be low -
water- demanding. Just one small area is retained for the moist place
where plants with higher water demand can be grown and enjoyed. In
such a plan, the mini oasis should be a focal point where users of the
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site can enjoy it most. Off a terrace, beside a swimming pool, in a patio
or as an entry court are likely choices. A wide, sweeping front lawn that
squanders water primarily for the benefit of passing traffic is not an
appropriate choice. A small green lawn may serve as a focal point for
the mini oasis, but place it where it can be used most.

The lushness of the mini oasis can be tapered off into the sur-
rounding area through irrigation zones. Zones closest in get the most
watering; zones further away get less. The mini -oasis -based zone system
is not the only way to plan irrigation for your desert landscaping, but
is a versatile scheme that has grown quickly in popularity.

Once your plan includes the function and watering zones for
plants in each area, you are ready to start selecting specific plants. Con-
sider the plant characteristics needed to serve each function indicated.
For example, plants for screening and privacy must be dense and
evergreen. Deciduous plants might be selected to shade a building in the
summer so that they let the sunshine through in winter. The needs of
various plants for sunlight and water, and their tolerance of heat and
cold, must also be considered.

The idea is to select the plant for each spot that supplies the neces-
sary growth characteristics and that will get along on the water to be
supplied in the zone. Supplemental water levels can affect growth. In
nature, desert plants space themselves according to the amount of water
available. For example, a jojoba shrub in the Tucson Mountains may
grow into a fine 6- or 7 -foot plant without any supplemental water, but
may be 10 or 15 feet from any other mature shrubs. To achieve a solid
6 -foot hedge row of the same species, the plants will need supplemental
irrigation or some will die off in the natural process of thinning. Simi-
larly, desert trees grow only as big as the water supply permits. Extra

Landscape architect Ric Wogisch
drew this plan for landscaping his
own home. Planning is the crucial
first step for converting to a
low- water- demanding landscape.
The right -hand side of this plan is
of the front yard pictured on page
seven.

PA, Vol. 32, No. 2 9



An Arizona rosewood in the
Kroehl yard makes a low- water-
using evergreen screen for an in-
timate garden space. (Photo by

Ted Bundy.)

water is needed in urban landscapes to make mesquites and palo verdes
into shade trees instead of shrubs.

Ground Covers
Solid ground covers in desert climates are a plant category almost

impossible to achieve without supplemental irrigation. This is especially
true of ground covers meant to be walked on. Many people resort to
non -plant covers such as pebbles, gravel and decomposed granite. These
can all be valuable in the dry landscape, especially decomposed granite.
It is an excellent walk -on surface that will pack and does little shifting
around once in place. Decomposed granite is especially good under
trees, which may be irrigated through the material. Cleanup or raking
of litter from the tree is easy on this surface.

It's a different story with living walk -on ground covers. To be
specific, there are no really drought -tolerant ones. Bermudagrass will
survive with less water than most and still make a walk -on cover, but
it's a long way from a low- water -using solution. Solid perennial ground
covers just don't exist in the desert. The only time that a desert really
achieves a solid cover is with annuals after a period of abundant rains.

However, some perennial or shrubby desert plants grow into large
mounds or mats, always with open spaces between plants. From this
group come the best drought -tolerant ground covers. With a little sup-
plemental irrigation these will grow into a solid cover for banks or other
areas. None of these ground covers bears walking on, and it's not likely
that such a walk -on plant will turn up. Several possible drought -tolerant
ground covers are being tested at the University of Arizona. Two, trail-
ing indigo bush and baja primrose, were released last year to nursery-
men in the state to check public acceptance of them.

Unlike ground covers, the supply of drought -tolerant trees avail-
able is diverse. A dry grove of trees is an attractive treatment that cools
the general environment of a site. A grove of mesquites or palo verdes
in a decomposed granite cover is easy to establish.

Along with the plants, specific watering sources for the landscape
should be planned in advance. In urban areas, much of the storm runoff
from roofs and paved surfaces is lost down the street. Instead, it can be
captured by channels and graded surfaces to drain into planted areas.
Often, groves of trees or other desert plantings can be maintained just
by properly channeling runoff to them. The drainage pattern made to
flow through the planted area can be graded to drain to the street even-
tually if a surplus ever occurs.

Supplemental irrigation will still be necessary occasionally in most
drought -tolerant landscapes. Most desert plants respond well to drip
irrigation and can be tended for many years with this sort of low -

maintenance system. Spray heads or bubblers seem to do best in mini
oasis areas.

Information Sources
The process of planting a desert landscape can be done all at once

or in stages over several years, but the first step should always be an
overall plan. Information to help you with planning a landscape or
selecting low- water -use plants is available from many sources.

Paid professional expertise can be contracted on various levels
from a brief hourly consultation in the planning stage to carrying out
the entire project.

10 PA, Vol. 32, No. 2



Do- it- yourselfers can turn to books. A booklet prepared by the
University of Arizona for the Tucson Water Department, Water Conser
vation for Domestic Water Users, is free from that department on re-
quest. It describes the mini oasis concept and lists dozens of plants ac-
cording to their water use and landscape functions. A UA College of
Agriculture booklet, Native Trees and Shrubs for Landscape Use in the
Desert Southwest, by Charles Sacamano and this author describes 58
desert plants and tells how they can be used in landscaping. It is avail-
able for one dollar from Agricultural Communications, UA College of
Agriculture. A new paperback from HP Books of Tucson, Plants for
Dry Climates, by Mary Rose Duffield and this author gives color photos
and more detailed descriptions of more than 300 plants, including many
drought -tolerant ones. It also reviews how to plan out a landscape and
how to plant and tend plants. A companion volume from HP Books,
Western Home Landscaping, by Ken Smith, gives more examples of
landscape planning. The two books retail for $7.95 and $5.95, respec-
tively, at many Arizona bookstores.

Many agencies and groups give free advice and information about
plants for water -conserving landscapes. The UA Cooperative Extension
Service has agents to answer questions and several pamphlets about
specific types of plants. It has a main office in each county, plus the
Tucson Garden Center, headed by George Brookbank, in Tucson. The
Desert Botanical Garden in Phoenix, the Arizona -Sonora Desert
Museum near Tucson, and the Boyce- Thompson Arboretum near
Superior all offer excellent displays of desert -plant gardens, and person-
nel who can answer many questions about growing the plants. Many
retail nurserymen also can give knowledgeable advice about selecting
plants for specific purposes. The Arizona Native Plant Society has help-
ful and active chapters in Phoenix (c /o Marc Mittleman, 311 E. Whit-
ton, Phoenix 85012) and in Tucson (P.O. Box 18519, Tucson 85731).

The landscaping that's best for you depends on the space you have
and how you plan to use it. For practically any use, however, there's
a water -conserving plant that can do the job as well as the thirsty ones.

Dramatic ocotillo plants line the
entryway to a home in the Cata-
lina foothills of Tucson. Peruvian
verbena, left, and red betany,
right, serve as ground covers. A
young blue palo verde sapling be-
hind the lamp will begin to add
some shade in a few years. Ric
Wogisch, pictured, designed this
landscaping.

Jojoba, when used as a hedge as in
this garden at the Arizona -Sonora
Desert Museum, requires a little
more water than in its natural
form as individual bushes. The
hedge here defines a garden space
that includes octopus agave at
right. The screening behind the
hedge is Arizona cypress. (Photos
by Ted Bundy.)
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Arizona Swine Multiply
in Good Health

By Guy Webster
Agricultural Communications

Photograph: Arizona pigs: good
farming practices keep them

healthy.

Switching from sawdust or wood shavings to other materials for
bedding has eliminated swine tuberculosis from Arizona. That disease
was recently costing state pork producers as much as $30,000 per farm.

Such successful control efforts, plus the distances between hog
farms in the state, have kept swine disease problems to a minimum in
Arizona, compared with other states, says UA microbiologist Dr. J.
Glenn Songer. Only three other pork producing states were free from
swine TB last year.

The low disease rate, plus Arizona's mild winters, have in turn con-
tributed to a doubling of the state's pork industry since 1971, says
Robert Hanneman, executive secretary of the Arizona Pork Producers
Association (APPA). Prices paid for hogs have also encouraged growth
during much of the past decade. Early 1981 prices, however, fell below
the break -even point for many producers. The industry also faces the
announced closing of the only pork packing company in the state.

12 PA, Vol. 32, No. 2



Producers are sticking out the low prices, hoping for an upturn ex-
pected in the fall. APPA is planning ways to keep a packing plant in
operation. Meanwhile, growers at least are not taking additional losses
from swine tuberculosis.

Costly Disease
From 1975 to 1978, hogs from 13 of the 103 herds in the state

were infected with swine TB. Extent of damage from the disease
ranged from an occasional half -carcass that had to be condemned from
some herds to a tenth or more of market -ready carcasses having to be
condemned from others. Southeastern Arizona suffered the worst
cases. The value of condemned hogs on one farm there reached $30,000
in 1977.

Swine tuberculosis is different from human TB, and hogs cannot
give it to humans or other animals. Infected hogs do not show exter-
nal symptoms and do not even gain weight any more slowly than un-
touched hogs. The disease shows up as lesions (sores or blemishes) on
the internal organs of slaughtered hogs. U.S. Department of Agriculture
meat inspectors who find a tubercular lesion condemn the part of the
carcass that includes the infected area. If lesions appear in more than
one part of the animal, the entire carcass is condemned. The con-
demned meat must be cooked at 170°F for 30 minutes before it may
be sold for human food. Such cooking sharply lowers the market value
of pork. In Arizona, where cooking facilities are not available for hog
carcasses, condemnation means a total loss for the producer.

When Songer came to Arizona from Iowa in early 1977, UA Ex-
tension veterinarian Dr. Edward J. Bicknell was already working with
pork producers on ways to fight the swine TB problem in the state.

"The good rapport between the producers and the researchers
was important in eliminating this disease," says Songer. "Arizona has a
very active pork producers' group. When they have problems, we work
together to solve them."

Through APPA, Bicknell and Songer surveyed producers to look
for patterns in the occurrence of swine TB. One of the factors they
checked was the type of bedding material used in farrowing stalls,
where pigs live from birth to weaning. A link between wood shavings
bedding and tuberculosis had been suggested by veterinarians in other
states. In visits to many hog farms, Bicknell and Songer estimated wild
bird populations around the farms, since the major bacterium respon-
sible for swine TB also infects birds. They also checked whether farms
with TB problems had brought in breeding stock from other affected
farms.

Evidence Points to Bedding
They found no correlation between bird populations and TB

problems. Even unaffected farms had plenty of birds. Also, breeding -
stock source herds were found to be free of TB. However, the survey
showed a strong correlation between TB and use of sawdust or wood -
shavings as bedding material.

They tested this link in an experiment with litters from four
TB- carrying sows. Two litters lived on wood shavings bedding un-
til weaning. The other two lived on chopped straw bedding. Pigs from
both litters were weaned at four weeks and housed on concrete without

PA, Vol. 32, No. 2

Cochise pork producers Larry
Beck and son Larry Jr. check the
ear notches that tell a pig's lit-
ter number. When each newborn
piglet's ears are marked, it is also
inoculated against disease. (Photos
by Ted Bundy.)
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At the Becks' farm, when farrow-
ing houses at the top of this pic-
ture are hosed out, the manure -

rich water can be run directly on-
to the fields where the Becks

grow some of the grain their hogs
eat. The flow can also be diverted
to a sewage lagoon if not needed

immediately. (Photo by Ted
Bundy.)
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bedding until slaughter about five months later. At slaughter, two -
thirds of the pigs farrowed on wood shavings had tubercular infections.
None of the group farrowed on straw showed an infection.

Based on the survey, farm visits and this experiment, Bicknell and
Songer advised Arizona producers to avoid use of wood shavings or
sawdust as bedding material. Producers using these materials switched
by July 1977; their last pigs farrowed on wood bedding were marketed
by February 1978. Since then, not one hog slaughtered in Arizona has
been condemned for tuberculosis.

"We're not sure exactly how the (TB) bacteria are getting into the
wood shavings, but it seems clear that the wood shavings are the source
of infection for pigs," says Songer. He is now studying how the infec-
tion develops.

Disease Control
Larry Beck Sr. of Cochise, one producer who lost thousands of

dollars to swine TB, has installed raised grid floors in his two farrowing
houses. The concrete below can be hosed off without wetting the pigs.
Other growers have put in similar slatted floors, or just use chopped
straw instead of wood shavings for bedding.

Pig growers elsewhere have been switching away from wood -pro-
duct bedding, too. Songer gets many requests from other states and
countries for information about Arizona's successful effort against
swine TB. The disease still costs U.S. pork producers about $5 million
to $6 million a year.

The low density of hog farming in Arizona, compared with most
other pork -producing states, helps in the control of TB and other swine
diseases here, says Songer. Despite recent growth of the Arizona pork
industry, many hog farms here are miles away from any others. Swine
dysentery, pseudorabies and transmissible gastroenteritis are, like tuber-
culosis, serious swine disease problems elsewhere, but not in Arizona.

"For example, in Iowa, there are not many square miles in the
state where farms have no swine dysentery problem," says Songer.

The warm, dry climate and the testing of swine that come into the
state also favor healthy herds in Arizona. The big swings between day-
time and nighttime temperatures here are no help against swine pneu-
monia, however. Pneumonia remains the worst disease problem for
Arizona pigs. UA animal scientists advise producers of ways to improve
temperature control and sanitation to ease this problem. They also
work with producers on ways to keep pigs cool enough in summer,
using shades and evaporative cooling.

Twice the Pigs
Arizona has been so healthy for pigs, and so profitable for pro-

ducers, that the number of pigs raised in the state grew from 141,000
in 1971 to 281,000 in 1980. Arizona - raised hogs now supply about
one -fourth the amount of pork Arizonans eat.

Navajo County produces about one -third of the hogs in the state.
Cochise County has been the second -biggest producer since 1977. The
industry has grown rapidly in Navajo, Cochise and Yuma counties in
recent years, with substantial production also continuing in Graham,
Pinal, Pima and southern Maricopa counties.

Most hog farms are in grain -producing areas. The farms turn each
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10 pounds of feed into about three pounds of pork. The feed is about
80% grain, mostly corn or sorghum. Arizona pigs eat 15,000 acres
worth of grain.

Most Arizona pork producers raise animals from birth to slaughter.
Hogs go to slaughter at about 230 pounds, usually at age five or six
months. A few producers, like Elmer Young of Dewey, raise feeder
pigs. They sell the pigs at about 45 pounds to hog feeders who finish
the job.

Almost all of the state's market hogs are slaughtered by Cudahay
Foods Co. of Phoenix, the only commercial pork -packing plant in the
state. Cudahay has announced it will close the plant August 28 because
of increased operating expenses.

Hanneman of APPA is optimistic that arrangements will be com-
pleted by then to replace the Cudahay operation. "We intend to keep
hogs being marketed. ..I don't think we'll lose much ground," he says.

Low prices for hogs are the major challenge to Arizona pork pro-
ducers this year. The newer operations with heavier debt loads face the
worst trouble holding out until prices regain a profitable level.

Says Elmer Young, with more than a decade's experience raising
Arizona pork, "It looks bleak right now, but I've been through some
pretty rough years before. I guess it'll get better again this time, too."

The Becks have eliminated swine
tuberculosis on their farm by
switching from disposable bed-
ding to metal grid floors in their
farrowing houses and nursery
stalls. (Photo by Ted Bundy.)
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Design Students' Project
Mellows Prison Mood

By Jane Erikson
and Guy Webster

Agricultural Communications

Photograph: After students and
prisoners remodeled other parts
of Housing Unit Five at the Ari-

zona Correctional Training Facil-
ity prisoner Ray Ford added some
flair to the utility room and man-

ager's office. He designed and
painted large wall graphics includ-

ing the curves behind him here.
(Photo by Ted Bundy.)

"Anyone who would expect honesty from the movie industry
would probably hire a burglar as an interior designer."

-Mike Royko, newspaper columnist

They're not available for hire, but several Arizona prisoners have
been learning about interior design.

They worked with Chet Ross and three of his students on a re-
modeling project at the Arizona Correctional Training Facility on Wil-
mot Road southeast of Tucson. Ross is an interior design teacher for
the UA School of Home Economics, with strong feelings about the
psychological impact of a designed environment.

The staff at the medium -security facility initiated the project and
asked Ross to direct it. Two common -use rooms and three corridors of
the prison's Housing Unit Five were remodeled last summer and fall.
About two -thirds of the dormitory's 34 inmates at the time chose to
participate, to varying degrees, in planning and carrying out the re-
modeling.

Ross said the purpose of the project "was to see if creating an at-
tractive, comfortable living space would have a positive effect on the
inmates' attitudes and behavior."

Residents and staff of Housing Unit Five said recently that the
change away from more sterile surroundings was still affecting the
mood in the unit, more than six months after the remodeling was fin-
ished.
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Attitudes are a lot mellower now," said resident Gary Miller.
"When you just have four white walls, it's very harsh and cold feeling."

"Now it's more like a home," said Ray Ford, another prisoner.
One of the remodeled rooms is the day room just inside the dorm-

itory's front door. It now has large potted plants, a wide sofa uphol-
stered in soft blue cotton, and a gray rug that helps hold down noise.
New orange chairs complement a custom -made coffee table with an
orange and red, geometrically patterned top. Most striking is an 8 -by-
14 -foot color photograph of Earth taken from the surface of the moon.
It is framed in wood and reaches nearly from floor to ceiling.

Colorful textile prints of birds, trees and abstract shapes hang
along the three long hallways radiating from the central guard station.
The wall hangings help stifle the halls' ringing acoustics. The corridors
have also been painted in graded shades of gray, lighter at one end than
the other, to make them look shorter. The halls go to the prisoners'
individual rooms.

A "quiet room" used mainly for playing cards and reading was re-
modeled with carpeting, textile wall hangings and comfortable furniture.

The remodeling cost about $6,000.
Ann Nelson has become manager of Housing Unit Five since the

remodeling project. She shared another staff member's impression that,
"As the environment has been softened, attitudes have become softer,
too. They are more trusting. There's less of the feeling of an impersonal
institution."

Upper left: Prisoners Melvin Man-
ley, Gary Miller and Jim Albano
(left to right) make use of the
housing unit's "quiet room,"
where remodeling included new
table and chairs, carpeting and the
large mural of an outdoor scene.
Lower left: Miller glances at one
of the fabric wall hangings in the
corridor outside his dormitory
room. The hangings help muffle
some of the noise in the long hall,
as well as adding visual interest.
(Photos by Ted Bundy.) Right:
UA interior design student Kathy
O'Donnell consults with prison-
ers during the planning stage of
the remodeling project. (Photo by
Gary Miller.)
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A fabric print from the prison
hallway.

Resident Melvin Manley said, "You always have new guys coming
in, and some are going to be rowdy, but compared to what it was like
here before, there's a lot less fighting." The unit now houses 43 prison-
ers, almost all in their 20s.

Despite a couple of boisterous "acting out" incidents by residents
shortly after remodeling, the unit manager at the time said the project
dramatically increased the group's cohesiveness. That manager, Sam
Sublett, suggested the improvement may have resulted from the resi-
dents' involvement in the project, as much as from the actual changes
made.

Ross said, "We had meetings with the inmates so they were in-
volved with every step of the process. We were trying to stimulate an
interest on their part in designing their own environment. Nothing was
done for purely aesthetic reasons. The majority of the changes were
made for psychological reasons, and the inmates were told this. It was
imperative to me that they understood this part of the project."

Ross's three students on the project were Kathy O'Donnell, Chuck
Fabbri and Theresa Schmidt. O'Donnell said, "Working with the in-
mates was very rewarding.... The guys I worked with wanted to help.
They wanted something to do, and this gave them a chance to contri-
bute something to what was going on. Our approach was, `This is your
space. You tell us what you want done with it. "'

Prisoner Miller recalled, "There were five or six of us who did
much with the planning of it, but a lot of people who helped do the
actual work."

Manley helped frame the Earth -photo mural. He said he would like
to frame a mural for his own home sometime.

During the remodeling project, Miller made a backgammon table
in shop class and gave it to the unit for the day room. If not for the
project, he said, "I'd probably have started it and never finished it."

After the rest of the remodeling, Ray Ford got permission to re-
paint the manager's office and the utility room of the housing unit.
He designed and painted curved graphic shapes to add interest to the
walls.

Former unit manager Sublett said, "As we began to inject normal-
cy into the environment and backed off from the usual, cold living
situation, residents began asking, `Why can't we have things in our own
rooms that reflect a normal living environment, too ? "' Some of the
room rules were loosened, and several inmates got rugs, plants or pic-
tures for their rooms.

There is a limit, though, to remodeling in Housing Unit Five. Res-
ident Jim Albano suggested plans for rearranging the furniture in his
room, but the furniture is bolted to the floor. Also, some residents of
the other seven housing units at the prison have asked to be able to
remodel their units as Five has been, but funds are not available for
them all.

The project has supported Ross's belief that interior design
affects people's behavior. He said, "Design should be approached on a
a behavioral level, so it has a positive effect on people, how they act
toward each other and toward their environment. . . . One of the
reasons the inmates are there to begin with is because of a lack of
respect for their environment."
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White -water Researchers Check
Bacteria in the Grand Canyon

Using river rafts equipped as mobile laboratories is the best way to
test water quality in the Colorado River of the Grand Canyon. The
sharply increased number of boat trips through the canyon since the
1960s is the main reason that testing the water there has become impor-
tant.

Based on two years of testing, UA School of Renewable Natural
Resources researchers have made recommendations for safer use of river
water by boaters. Boaters should treat water from the river and its trib-
utaries before drinking it. Drinking straight from the river has been
common in past seasons. Boaters also should avoid stirring up bottom
sediments. The sediments contain much more bacterial contamination
than does the surface water. Stirring up sediments, especially in side -

stream pools, can raise the fecal bacteria count in water above the stan-
dard maximum for body- contact water use.

The UA researchers have explained these recommendations to
boatmen from 22 licensed commercial outfitters during National Park
Service training sessions for the boatmen.

By Dr. Brock Tunnicliff
and Dr. Stan Brickler, School
of Renewable Natural
Resources, and Guy Webster,
Agricultural Communications

Photograph: Recreational rafts
navigate a stretch of the Colorado
River in the lower half of the
Grand Canyon. (Photo by Peter
Kresan.)
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Figure 1
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The techniques developed for this research, including the design
of laboratory rafts, should be useful for on -site testing of water quality
ill other white -water recreational rivers.

The popularity of river -running has boomed nationally in the past
15 years, but the Colorado River in the Grand Canyon is premier
among more than 44 stretches of recreational rivers in the West. By
controlling the flow of the Colorado, the Glen Canyon Dam has length-
ened the canyon rafting season. Before the dam was built in the mid -
1960s, the season lasted a few spring weeks of most years; now it runs
from April through September. Until the dam was constructed the
largest number of people to travel on the Colorado through the Grand
Canyon in one year was 372. By 1972, the annual number had swelled
to 16,432. A quota system held river traffic below 15,000 people a year
from 1974 to 1980.

The Colorado River meanders 225 miles through the narrow cor-
ridor of the Grand Canyon, cutting through rock one and one -half bil-
lion years old and merging with more than 30 tributaries. River runners
have traditionally used the Colorado and tributaries as sources of drink-
ing and cooking water, for swimming and bathing, and, at times, dis-
posal of some refuse. Since 1978, the National Park Service has re-
quired river runners to carry out human sewage rather than bury it.

During the 1972 and 1979 float -trip seasons, outbreaks of severe
diarrhea struck river runners in the Grand Canyon. The Center for
Disease Control from Atlanta, Georgia investigated the outbreaks. A
disease -causing bacteria that affects the gastro - intestinal tract, Shigella
sonnei, was isolated from some of the people who were sick. Possibly,
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the river or a tributary was a source or carrier of this pathogen, but this
has not been confirmed.

Intestinal disease organisms excreted in feces of humans, wildlife
or domestic animals can become potential sources of infection, and
water contaminated with fecal organisms can spread diseases. Bacteria
that come from digestive tracts of humans or other warm- blooded ani-
mals are often found in the water and sediments of natural aquatic
environments, but most are not disease -causing types.

Before this research project, testing samples of Grand Canyon
water for bacterial content had always required carrying the samples
from the canyon to a laboratory elsewhere. The quality of the water
can change during the carrying time. For access to the Colorado River
for collecting samples, foot trails are too long and scarce, and helicop-
ters are too costly.

For this project, methods were developed that allow testing of
water with portable laboratory equipment that can be packed onto a
river raft. On six 225 -mile trips through the Grand Canyon in 1978 and
two in 1979, a total of 712 water samples from the Colorado River and
26 side streams were collected and tested (See Figure 1). Based on re-
sults of those tests, the National Park Service has contracted with the
UA School of Renewable Natural Resources to monitor water quality
in the canyon for five years. The research rafts will set out from Lee's
Ferry this July as part of the monitoring project's second season.

Two research rafts, with 14 -foot aluminum frames and 22 -foot in-
flated pontoons, were built for the original project and are still in use
An ice chest that can hold 210 pounds of ice was custom built for pre-
serving water samples and the nutrient solutions used for tests. In addi-
tion to the scientific equipment, the rafts carry supplies for the eight -

person team's 14 day trip. The five core members of the 1978 -79 re-
search crew were qualified as licensed river boatmen.
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Figure 2
Research Raft with Exposed Inventory

1. Kick Board
2. Sample Gear
3. Library
4. Personal Gear
5. Boat Pump
6. MPN 35 °C Incubator & Battery
7. MF Incubator Battery & Lab Supplies
8. UV Sterilization Box
9. Seat

10. Ice Chest: 210 lbs. of Ice, Food, & Samples
11. Chem Lab
12. Stove Propane Tank
13. Lab Filtration
14. Tool Kit
15. First Aid
16. Toilet
17. Stove
18. Kitchen
19. Food
20. Generator
21. Splash Shield
22. Inflatable Neoprene Rubber Pontoon
23. Aluminum Frame
24. Spare Oar
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Photograph: Research team lead-
ers Brock Tunnicliff (left) and

Stan Brickler set up equipment to
test water samples aboard one of

the rafts.

The water tests conducted in 1978 and 1979 included analysis of
chemical and physical qualities of samples, but the primary measure-
ments were of the concentrations of two classes of bacteria: fecal coli-
form (FC) and fecal streptococcus (FS). These both enter the environ-
ment from fecal matter. They do not cause diseases themselves, but
their concentrations are good indicators of the probability of disease-

causing microorganisms also being present. The ratio of FC to FS con-
centrations also indicates whether the source of contamination is from
human wastes, which are higher in FC, or animal droppings, with are
higher in FS.

Federal and state standards for recreational waters are based on
FC concentration. For full -body contact, such as swimming, water with
more than 200 FC bacteria per 100 milliliters (3.3 fluid ounces) does
not pass the standards.

The tests showed that the Colorado and its tributaries in the
Grand Canyon have high -quality water for recreational use. Average
FC counts from the river were 2.1 and 2.4 per 100 milliliters in 1978
and 1979. From the tributaries, average FC counts were 3.6 and 8.0.
Diamond Creek and Elves Chasm had the highest averages, 18.8 and
12.9, still well within the 200 FC standard. Only two of the 497 river
samples and seven of the 215 tributary samples exceeded that standard.

In neither the Colorado nor any of the tributaries, however, was
surface water pure enough for drinking without treatment. The best
drinking -water supply is surface water from the Colorado treated with
eight to 10 drops of liquid chlorine bleach per gallon, or properly
treated with a commercial treatment product such as iodine granules.
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The quality of the surface water in some areas can be considerably
degraded by stirring up bottom sediments from either the Colorado or
the tributaries. Concentrations of FC bacteria in bottom sediments are
much higher than in surface water (See Figure 3 ). Recreational activi-
ties, particularly water play in confined tributary pools, can bring river
runners in direct contact with concentrated suspensions of sediment in
the water. This represents an important water -quality hazard.

Ratios of FC and FS concentrations suggest that the predominant
source of fecal contamination in the river and tributaries is from non-
human sources. Such contamination should not be discounted as unim-
portant; some microorganisms that cause diseases in humans also occur
in the digestive tracts of a variety of wildlife and livestock species.

The National Park Service is considering changes in its rules for
river runners. One set of proposals that was scheduled to go into effect
this season has been shelved. Former quotas for the number of people
on the river at one time have been loosened. Use levels may be up by 30
to 40 percent. The continued monitoring of water quality will be im-
portant in keeping management actions consistent with safe and enjoy-
able use of the Grand Canyon.
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Microbiologist Finn Sinclair, a
member of the research team,
steers through a quiet stretch of
the canyon. (Photo by Stan Brick -
ler.)

- --.. Water from Tributaries (SW -T)
o- ---O Water from River (SW -R)

s--- Sediments from Tributaries (BS -T)

o-o Sediments from River (BS -R)

Figure 3. Fecal coliform (FC) bacteria con-
centrations in surface water and bottom sed-
iments of the Colorado River and its trib-
utaries during 1978 and 1979 research trips.
Concentrations in sediment are higher than
in surface water. Plotted values are loga-
rithms of mean FC densities per 100 ml for
each trip.
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Knowledge in the Making
In Landscape Architecture -Dr. Samuel Ocaña Garcia,

governor of Sonora, Mexico, has announced that his state
will proceed with plans to develop a Sonoran Desert
museum at Hermosillo. The initial plans, for a living
museum similar to the Arizona -Sonora Desert Museum near
Tucson, were drawn up by UA landscape architecture stu-
dent Philip J. Zellner. Each fifth -year student in the land-
scape architecture program completes an off -campus in-
dependent study project. Zellner chose to propose a count-
erpart to the existing Arizona -Sonora Desert Museum, to
map out a plan with some cost estimates, and to present
the proposal to Ocaña. The student selected 450 acres of
state -owned land near Hermosillo as a suggested site for
the museum. He also developed a brochure about the
planned museum that the Sonoran government can use in
recruiting private investment for the project. Another year
or more of specific planning, as well as successful fund-
raising, will be needed before construction can begin. Be-
sides his presentation to Ocaña, Zellner has presented his
museum proposal to several groups in Sonora, to the sci-
entific Gulf of California Symposium in April, to the Ari-
zona Governor's Commission on Environment and to the
Arizona -Sonora Desert Museum. The plans call for the
sharing of many programs between the Hermosillo and Tuc-
son museums. For his project, Zellner received a top award
from the Landscape Architecture Foundation during a
national meeting of landscape architecture students in
March.

In Nutrition and Food Science -Dr. Darrel E. Goll's
basic biochemical research points toward a long -range pos-
sibility of dramatic increases in the efficiency of meat pro-
duction. He has been studying an enzyme in animal muscles
that catalyzes the breakdown of some muscle protein. Find-
ing a way to alter the amount or activity of this enzyme
might decrease the rate at which muscle cells destroy their
own protein. That could improve the efficiency with which
domestic animals turn feed into meat.

Goll and his colleagues have discovered that the protein -
breakdown enzyme, protease, exists in two forms, an "on"
form and an "off" one. They have purified both forms and
are analyzing the differences. They have also found and
purified a specific protein from muscle cells that inhibits
both forms of the protease. Besides manipulation of en-
zyme levels, another application of this work could be
chemical tests for measuring either the enzyme or the
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inhibitor in living animals. Such a test, as an indication of a
young animal's growth potential, could be useful in selec-
tive breeding programs. The research may also have medical
importance in the understanding of muscular dystrophy
and the damage to heart muscle following a heart attack,
both of which involve abnormal breakdown of muscle
proteins.

In Agricultural Economics -Dr. Roger A. Selley, Dr.
James C. Wade, and Extension specialists including Charles
E. Robertson are developing and adapting computer
programs useful for managing individual farm and ranch
operations. Some programs are designed for use with re-
mote terminals hooked up by phone to a central UA com-
puter. Others are being developed for various small com-
puters and programmable calculators practical for farm use.
Some of the programs will compute break -even costs for al-
ternative irrigation systems, evaluate beef cow herd replace-
ment strategies, analyze risk - management problems and cal-
culate cattle ranch costs. Many other agricultural computer
programs and data systems, developed by other Land -Grant
universities and by commercial companies, are available to
computer users through software distributors and computer
networks.

In Plant Sciences -Dr. Dale Smith and Dr. Albert K. Do-
brenz are studying the levels of phosphorus and magnesium
in alfalfa from many parts of Arizona. Insufficient amounts
of these essential elements prevent plants from producing as
much hay as possible. Last year the agronomists tested alfal-
fa tissue from 49 farmer fields in seven counties. Tissue
tests found plants from almost three -fourths of the fields
deficient in phosphorus. Soil tests from the same fields
showed no correlation between levels of these elements in
the soil and their levels in the plant tissue. Greenhouse tests
using soil from a field where alfalfa had been low in both
elements showed that adding phosphorus to the soil im-
proved alfalfa growth significantly. Added magnesium also
significantly improved growth, but only when plants had
adequate phosphorus. Smith and Dobrenz are continuing
both greenhouse and field studies. Meanwhile, they suggest
that alfalfa growers seeking maximum production should
have tissue tests run on the second or third cuttings of the
crop to see that all needed nutrients are reaching the plants
in adequate concentrations.
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Arizonans You Should Know
Dwight Cooper, a fourth -generation Arizona rancher

from the Roosevelt area of Gila County, has been named
the 1981 Arizona Range Manager of the Year. The award
comes from the Arizona Section of the Society for Range
Management. Cooper's Hay Hook Ranch has shown the
benefits of good grazing and breeding practices in raising
cattle. He is a past president of the Gila County Cattle
Growers and is now a director on the county Cooper-
ative Extension Service Advisory Board.

Agricultural economist Dr. C. Curtis Cable is the new
director for two of Arizona's four Cooperative Exten-
sion Service programs. He heads the Agriculture and Re-
newable Natural Resources Program, of which he had
been acting director since July 1980, plus the Commun-
ity and Rural Development Program. Cable was an ag-
ricultural marketing specialist for Arizona Extension
from 1966 until this year. The former Kansas farm boy
holds a Ph.D. from the University of Minnesota.

Six Arizona teenagers represented the state at the
National 4 -H Conference in Washington, D.C. in April.
They helped plan and evaluate national 4 -H programs and
met with Arizona Congressmen. Sharon Bond of Mesa has
been a junior 4 -H leader in food preservation projects.
She studies at Arizona State University. Glenda Chambers
of Phoenix has led more than 400 food, nutrition and
gardening meetings and recruited more than 100 members
during her eight years in 4 -H. She is a new graduate of
South Mountain High School. Randall D. Christ of Yuma
will be a senior at Kofa High School next year. He has led
a 25- member lamb project group and last year attended the
National 4 -H Congress in Chicago as winner of the State
4 -H Sheep Award. Tammy S. Kuykendall of Elfrida attend-
ed Valley Union High School this year. She has been a
junior leader for other 4 -H'ers in public speaking, horse-
manship, clothing, beef and photography projects. Mary
E. Moore was elected president of the Tempe Community
4 -H Club her third year in 4 -H. She is a junior leader in
public speaking and fibercraft projects and has been a 4 -H
counselor two summers. She attends McClintock High
School. Amy N. Williams will be a senior at Prescott High
School next year. She has learned and taught 4 -H projects
in foods, clothing, speech, safety and growing plants. She
has given speeches to several groups including the local
Kiwanis Club, which gave her its 1980 Citizenship Award.
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Dr. R. Phillip Upchurch, head of the UA Department of
Plant Sciences, is president -elect of the Council for Agricul-
tural Science and Technology. CAST, with more than 3,000
members, is sponsored and directed by 25 technical and
scientific societies. It publishes detailed reports about issues
that confront the food and agricultural industries. After a
year as president -elect, Upchurch will become CAST's presi-
dent in February, 1982. He came to the university in 1975
from Monsanto Corporation, where he managed agricultural
research. His 1953 doctorate in plant physiology is from the
University of California at Davis. Upchurch will be the sec-
ond Arizonan to head CAST. Dr. Bartley P. Cardon, now
UA dean of agriculture, was the 1976 -77 president.

Agriculture student Elin T. Duckworth of Mesa has
been elected vice president of UA student government
for 1981 -82. She will be a senior next year, studying
agronomy and plant protection. Later, she plans to study
law, focusing on agricultural pesticide regulation. As
executive vice president of the Associated Students of The
University of Arizona, Duckworth will oversee appropria-
tions made by the student senate. Last year, as a national
officer of the Future Farmers of America, she spoke at
workshops across the United States and in Japan and
lobbied before Congress on pesticide regulations.

Two new College of Agriculture graduates have earned
two of the University of Arizona's highest student awards.
Kimberly K. Peelen of Phoenix was presented the Robie
Medal during UA commencement ceremonies May 16.
Howard C. Morrison of Gilbert received the Pat Shelly
Service Award at UA Men's Night in April. Peelen, a nutri-
tional sciences major, has been a member of each class
honorary society and has worked for three years in a col-
lege nutrition laboratory. She plans to begin graduate work
in maternal and infant nutrition next fall. Her Robie Medal
came with a $500 honorarium. Morrison majored in general
agriculture. The Shelly Award each year recognizes the
senior with the most outstanding record of service to the
university and community. Morrison helped start the Ari-
zona Ambassadors, a group of students who help recruit
and retain other UA students. They visit high schools and
guide prospective students visiting the campus. Morrison
was the group's first president. He also has been president
of the Mortarboard honorary society and been active in
many other groups and projects.
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