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On the cover: This desert willow is a
variety selected for deeper -purple
blossoms and longer -lasting leaves
than most desert willows used for
landscaping. University of Arizona
researchers are continuing work to
broaden the palette of desert plants
available for water -saving landscap-
ing. See page one. (Photo copyright
Ted Bundy.)
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Selected Plants Conserve Water

The switch to native desert plants for landscaping, which helped Tucson
drop its per- capita water use by one -fourth in the late 1970s, continues to
gain ground in Arizona's desert cities.

Researchers at the University of Arizona, in cooperation with several
other groups, are collecting and testing dozens of low- water -use plants to
widen the selection available for landscaping. The projects have recently
added indoor plants and cut flowers among the prospective jobs for plants
being tested.

Until the mid- 1970s, native desert plants, such as mesquite and palo verde
trees, often were bulldozed when homes and commercial facilities were
landscaped. Despite the beauty of native vegetation, many owners preferred
to landscape their homes and businesses with large lawns and lush
vegetation.

Times have changed. The combination of increased water rates, unhealthy
pollen counts, and publicized examples of attractive desert landscaping has
created a strong demand for low -water -use plants among homeowners and
commercial developers. New Pima County restrictions on certain high-
pollen trees will accelerate this trend.

University of Arizona landscape architect Warren D. Jones and horticul-

By George Humphrey
and Guy Webster

Top of page: Desert willows and
Mexican primroses create a woodsy
scene with landscaping plants that
require little water.
Above: Mexican primrose blossoms are
pink. (Photos by Ted Bundy.)
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The landscaping and siting of this
Tucson house make use of existing

native vegetation to provide an attractive
entryway. The plants include ocotillo

and foothills palo verde.

turist Dr. Charles M. Sacamano have helped lead the trend, both through
public education about plants already available and through projects to
identify new choices.

"For years, people had been growing native plants and selling a few of
them on a small scale, but when Warren and Charlie got involved, the
demand really increased," said Ron Gass, owner of Mountain States Whole-
sale Nursery in Phoenix. He has worked closely with the university on
propagation of the prostrate indigo bush as a groundcover plant and on
several other projects.

Dozens of desert plants, including Arizona natives, are already widely
used and are available from nurseries. "The landscaping that's best for you
depends on the space you have and on how you plan to use it," said Jones.
"For practically any use, however, there's a water -conserving plant that can
do the job as well as the thirsty ones."

Information Sources
UA Cooperative Extension Service agents in each Arizona county can

provide advice for use of low -water -use plants in landscaping. The Southern
Arizona Water Resources Association (SAWARA) in Tucson distributes lists
of water -conserving plants and has designed blue tags for nurseries to put on
the approved plants. Both inspiration and information are available from
displays of landscaping at the Desert Botanical Garden in Phoenix, the
Arizona -Sonora Desert Museum near Tucson, the Boyce- Thompson
Arboretum near Superior and the Tucson Botanical Gardens.

"I think desert natives and other arid -land plants will soon be the majority
of plants sold," said Gass, who wholesales to many nurseries statewide.

William C. Harlow of Harlow's Landscape & Nursery Center in Tucson
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said, "Ten years ago, the standard landscaping was a lawn in both the front
and back yards. Now, there are very few grass front yards and even the back
yard may not be wall -to -wall grass." Many yards now have small "mini -
oasis" patches of green.

Harlow's nursery sells many mesquite, palo verde and acacia trees and
other native desert plants. "Prior to 1975, I don't think we even carried
mesquite trees," he said.

The UA campus, the Boyce- Thompson Arboretum, the Central Arizona
College campus at Coolidge and the U.S. Plant Materials Center in Tucson
are the sites for many tests of prospective new landscaping plants.

"The water situation has dictated that we need a wider palette of plants,"
said Sacamano. "The testing takes several years, at least.... We're testing
plants from all over the world."

Jones studies how desert plants fare in urban settings. Because buildings
block cool air currents and concrete reflects heat, cities tend to have micro -
climates hotter than in outlying areas. The UA campus provides an ideal
urban test site for desert vegetation, said Jones. Chuck Raetzman, campus
grounds manager, has cooperated closely in the test plantings and has used
water -saving selections in many functional settings.

Mesquites are among the most common drought- tolerant trees on cam-
pus. "They are one of the best desert shade trees," said Jones. The campus has
four mesquite species from South America, including Argentine mesquites
in front of the Old Agriculture Building, and two North American species.
Members of the acacia family, which includes trees and ground covers, have
also proved very drought -tolerant. The Southwestern sweet acacia is gaining
popularity as a canopy tree. Jones is testing other acacias from Australia,
Arabia, Africa and South America.

Coming Attractions
A small tree called Texas olive (not a true olive) has attracted attention in

test plantings. "It's a beautiful, patio -size tree with white flowers all during
the warm part of the year," said Jones. The Arizona -Sonora Desert Museum
recently cracked the problem of propagating this species. Jones said, "It's
probably going to be one of those good sellers, because it blooms even in the
gallon can. That helps when people are picking out nursery plants."

He is also optimistic about a variety of desert willow that he and Bill
Kinnison of Central Arizona College collected in the Chihuahuan Desert.
He said the tree's dark -green foliage, which lasts almost year round, helps
make it even more attractive than the desert willows available now.

Sacamano said that some plants used as herbs need little water and look
good as landscape plants in tests at the Boyce- Thompson Arboretum. "Some
varieties of thyme are making beautiful dense mats of growth and have lovely
flowers," he said. Purple- white- and yellow -flowering varieties are being
tested. Some are commercially available, but are usually grown in pots.

Dr. Chi Won Lee, a UA plant scientist, is testing several varieties of desert
plants for possible commercial use as cut flowers, potted plants or landscap-
ing ornamentals. He said, "There's a constantly high demand for new and
unusual material for the flower industry in the United States and worldwide.
People get a little bit tired of petunias and geraniums."

In greenhouses, he is evaluating varieties of penstemons, torchwoods,
eucalyptus shrubs and a red -flowered Australian native named clianthus.

Later this year, Sacamano will spend several months exploring semi -arid
jungle habitat in western Mexico to find varieties that might make good
indoor trees or indoor flowering plants.
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Top: Texas olive trees shade benches in
a test planting near the University of
Arizona library. Researchers and
nurserymen are optimistic that this
species will become popular for
landscaping. The trees bear yellow -
centered, white blossoms for several
months.
Bottom: The original specimen of
prostrate indigo bush that was collected
in the Chihuahuan Desert continues to
thrive in its test planting on the UA
campus. It is becoming a popular
groundcover selection.
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Landscaping with native desert plants is
not really new. One of the largest

mesquite trees at the University of
Arizona shades the southeast corner of

Old Main, the oldest building on
campus.

Besides testing natural varieties of plants, UA researchers are attempting
to produce attractive, hardy hybrids.

Lee and Jones are studying hybrids between desert broom and dwarf
coyote bush. Former UA horticulture head Dr. Anson Thompson made the
original cross about 10 years ago. "We've gotten a whole field of plants with
the bright green color of the desert broom and the prostrate form of the
coyote bush," said Jones. That is the combination they sought, but they also
want to get rid of the plants' cottony seeds that can litter yards.

They are also crossing two varieties of orchid tree, one that has large
flowers but is vulnerable to frost and another, from the Chihuahuan Desert,
with smaller flowers but more hardiness.

"It's important that there's a good demand now (for low -water -use
plants)," said Jones. "There were some instances in the past where a nursery-
man might get real enthusiastic and grow a whole lot of them; then he
couldn't sell them and had to dump them and take a loss."

He said, "Now there's a real groundswell, and it's only going to get better."
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Worldwide Crops Sprout
From Arizona -Grown Seed

Arizonans produce planting seed for pasta wheat grown in Italy, bermuda-
grass grown in the Caribbean, okra grown in Georgia and much of the cotton
grown nationwide.

Saudi Arabia, aiming for quick self- sufficiency in wheat production,
bought 40 metric tons of Arizona -grown wheat seed last year and will
probably want even more in 1984, said Robert G. Sackett, executive director
of the Arizona Crop Improvement Association (ACIA).

This year, Arizona farmers will harvest more acres of certified planting
seed than ever before, predicted Sackett. Cotton and wheat predominate,
but nine other types of certified seed also grew in the state last year. Most
seed production is in Yuma, Maricopa and Pinal counties, with small
amounts in Graham and Cochise counties in 1983.

Arizona's edge in seed production includes a climate that usually lets
farmers control the field environment, said Robert Huntington of Valley
Seed Company in Phoenix and Ron Harp of Pacific Southwest Seed and
Grain in Yuma. "The grower controls the water and controls the fertilizer,"
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Photograph: This field of Yecoro Rojo
variety wheat was grown for sale as
seed wheat this year by the Barkley
Company at Yuma. (Photo by Allan
Fertig.)
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Robert Sackett demonstrates equipment
at the University of Arizona seed

laboratory that eases the job of
checking seed samples for stems, off -

type seeds and other impurities.
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said Huntington. "Sometimes there's an advantage in not having much rain.
Rain at harvest time can hurt the germination rate for certain seeds."

Harp noted, "Yuma County has a reputation as the seed increase capital of
the world."

Standards for Quality
ACIA certifies planting seed that meets standards for genetic purity,

freedom from disease and debris, and germination rate. About 85 members,
mostly seed company representatives and farmers, attended the association's
annual meeting in January at the new ACIA office and laboratory on the
University of Arizona Campus Agricultural Center farm in Tucson.

Sackett has been a member of the UA agriculture faculty as well as the
ACIA's officer since 1969. Certified seed production in the state has quad-
rupled since he started. He has also been president of the International Crop
Improvement Association.

Sackett visited 21 agricultural companies in Saudi Arabia during a recent
three -week trip sponsored by Arizona seed companies. He predicted that
wheat seed sales to the Saudis this year could bring a bonus of $3 million or
more to Arizona growers and sellers, compared with selling the same wheat
as grain.

"We've got about 36,000 acres of certified wheat growing in Arizona this
year for this market," said Sackett. "That's about doubled from last year."

The Saudi government has subsidized land, credit, fertilizer and irrigation
pumps in that country. "On top of that, the government buys the wheat crop
for $27.25 per bushel, about four times what it costs them to import feed
wheat from the United States," said Sackett. He predicted that one year
soon, the price subsidy will end, and the country will begin using its own
wheat for seed. However, he said, some Saudi farmers will probably keep
using Arizona seed, grown with flood irrigation, because it is higher quality
than can be grown with sprinklers, which wet developing seed heads.

Wheat is just one type of seed for which Arizona has established wide-
spread markets, Sackett said.

Last year, 64,566 acres of Arizona farmland were certified for seed pro-
duction, though some of that land did not produce acceptable seed because
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of autumn rains. Cotton 14 varieties of it - grew on half the acreage.
Wheat and millet seed each grew on more than 10,000 acres. Smaller
acreages produced seed for bermudagrass, barley, alfalfa, safflower, water-
melon, lovegrass, okra and oats.

Certified Seed for Cotton
Delta & Pine Land and Stoneville seed companies, the two biggest sellers

of cotton seed nationally, are both headquartered in Mississippi but both sell
primarily Arizona -grown seed, said Sackett. "Every few years, we pick up
another major seed company to produce its cotton seed in Arizona," he said.
Coker Varieties, based in South Carolina, joined the list last year. Arizona -
grown, certified seed has been used to plant cotton fields in Central America,
China, Egypt, Australia and many other lands.

For farmers, growing a crop for certified planting seed gives a premium
price compared with the same crop for its normal use. Certified wheat seed,
for example, brings the farmer about $10 to $20 per ton more than the going
price for wheat as grain. Similarly, a grower can sell certified cotton planting
seed for about $30 to $50 more per ton than cottonseed used for vegetable oil
and livestock feed. However, even at the premium price, the seed is worth
only a fraction of the value of the fiber from the same cotton field.

To be certified, Arizona -grown seed must pass ACIA standards. The
Arizona Commission of Agriculture and Horticulture has designated the
51 -year old association as the state's official certifying agency. Field inspec-
tions check for clean and weed -free growing conditions. Laboratory tests
assess the germination rate of samples taken from harvested, prepared seed.

Seed companies or growers pay for the field inspections and pay about a
nickel for a certification tag for each 50 -pound sack of certified seed. The fees
for all seed crops added up to $134,861 last year.

Growing certified seed takes special care in weed and fertilizer manage-
ment, and other variables, compared with growing crops for other uses.
Gabe Piceno, manager for Barkley Company farms at Yuma, has grown
wheat seed since 1966. He said, "If you're going to grow for seed, you should
be sure at the outset of the season that that's what you're going to do. ...It's
going to take a little more money."

For national and international marketing of Arizona -produced seed,
Sackett stressed the importance of the state's reputation for high -quality
certified seed.

Piceno agreed: "The better your track record is, the more people are going
to want to do business with you."

Gabe Piceno, farm manager for the
Barkley Company, grew seed wheat this
year marketed to Saudi Arabia by Pacific
Southwest Seed and Grain Company.
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Researchers Close in on Vaccine
For $64 Million Swine Disease

Top of page: Pigs used for finding an
antibody to swine dysentery bacteria
were fitted with tubes for access to a

segment of the digestive tract. (Photo by
Glenn Songer.)

Above: Dr. Lynn Joens. (Photo by George
Kew.)
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From the gut of pigs, University of Arizona reseachers have isolated an
antibody that can kill the bacterial cause of a costly worldwide disease of
swine.

They expect the discovery to lead soon to a vaccine against the disease,
swine dysentery. The methods for this project could also speed the
development of vaccines against other digestive diseases of livestock or
people, said the researchers.

In this country alone, swine dysentery costs pig producers about $64
million per year, said Dr. Lynn A. Joens, immunologist for the University of
Arizona Veterinary Science Department. By reducing pork production, the
disease raises meat prices for consumers. It kills pigs in every nation where
they are raised.

Antibodies are infection -fighting proteins produced in animals' blood-
stream or digestive tract. Joens and Dr. Donald W. DeYoung, a veterinarian
for the U A Health Sciences Center, have used innovative surgery to find an
antibody that works specifically against the bacterium that causes swine
dysentery.

They are using that antibody to identify potential vaccine material. They
expect that, by artificially breaking up the dysentery- causing bacterium, they
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will be able to find a fragment that reacts with the same antibody but does
not cause the disease. Such a fragment, said Joens, "could probably be
developed easily into a vaccine against the disease."

Vaccines work by mimicking disease -causing germs in order to trigger a
body's immune system into producing antibodies against the real germs, he
explained. Almost all existing vaccines work on diseases that produce an
antibody reaction in the bloodstream. Antibodies that work inside the gut
have been harder to identify.

He and DeYoung implanted plastic tubes in young pigs for outside access
to a detached section of each pig's colon. (The colon is the lower portion of
the gut.) The detached section, about 10 inches long, continued to secrete
antibodies and to function in other ways, but was bypassed in the digestion
of food. The researchers could take fluid samples easily from these colon
sections.

Pigs that have survived a bout of swine dysentery have immunity to the
disease. The researchers found that fluid from the colons of such pigs
contains two types of antibodies absent from the colons of unexposed pigs.
They determined that one of these antibody types can kill the disease -causing
bacterium when a protein called complement is also present. The protein
exists naturally in the bloodstream and is found in the gut of pigs with swine
dysentery.

Similar techniques to those used for finding the dysentery antibodies in
pigs' digestive tracts might lead to antibodies and vaccines against such
human digestive diseases as colibacillosis of infants or shigellosis of adults,
predicted Joens.

His research, though, has been directed specifically against swine
dysentery for more than seven years. Part of his motivation comes from
growing up on an Iowa farm where hogs were raised.

"There are some drugs that are now used against swine dysentery," he said,
"but (biological) resistance to the drugs has been developing." The bacteria
are becoming less susceptible to them.

The disease is marked by diarrhea and loss of appetite. It makes pigs
gaunt, weak and dehydrated. More than half of the newly weaned pigs that
catch the disease die from it, though older hogs stand good chances of
surviving.

Swine dysentery does not affect humans, but rodents, birds, dogs and flies
are potential carriers, said Joens. The disease agent, a spirochete -type
bacterium, can survive for weeks in feces or mud.

The president of Arizona Pork Producers Association, Elvin Spitler of
Mesa, said that swine dysentery is not as widespread in Arizona as it is in
many other areas.

He said, "Geographically, we're pretty spread out in this state, so there's
not much chance for it to spread ffom one farm to another." The hot, dry
climate also helps limit the problem, he said. Both factors also help Arizona
pork growers control other swine diseases.

However, some swine dysentery outbreaks do occur. In one episode on
Spitler's farm several years ago, "I couldn't keep ahead of it," herecalled. "I
ended up medicating every hog on the farm. The death loss wasn't so great,
but the medicine got pretty costly."

Joens said, "Control of this disease with methods that are available now
can be very difficult and expensive for pork producers, so a practical method
of immunization would be extremely helpful."
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Hank Willcox of the Arizona Health
Sciences Center prepares for surgery on
a pig. (Photo by Ted Bundy.)
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Top of page: At the Frank Echavarria
packinghouse near Los Mochis, Sinaloa,
Salvador Villareal unloads a tilted bin of
freshly harvested green peppers bound

for the United States via Nogales.
Above: Domingo Alberto Bon Ruiz, 10,

carries a bucket of tomatoes he has just
picked on the Echavarria farm. (Photos

by Guy Webster.)
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Nogales
Distributors

Handle Flood of
Vegetable Imports

Funneled through Nogales, fresh winter vegetables and fruit from
northwestern Mexico stock supermarkets and salad bars throughout the
United States and Canada. The 7 million tons of fresh produce imported
through Nogales last year made this border town the world's busiest port
of entry for fresh food.

A five -day study tour organized by University of Arizona vegetables
specialist Dr. Norm F. Oebker took growers, scientists and agricultural
agents from eight states, Brazil and Saudi Arabia to Nogales and to
vegetable growing areas in the state of Sinaloa this winter.

The importing season lasts from November to July. Each day at the
peak of the season in March and April, about 500 trucks and railroad
piggyback trailers arrive full of tomatoes, cucumbers, peppers, melons,
zucchini, green beans, eggplants or other produce.

After passing border checks, the food is unloaded at the warehouses of 69
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distributing companies on the Arizona side. The distributors sell it all over
North America and as far off as Europe and Japan.

For 15 years, Mexico has supplied nearly half of the fresh winter vegeta-
bles eaten in the United States and Canada. The proportion is higher than
usual this year because of a Christmas morning freeze in Florida and an
increase in Mexican production. Most of the Mexican produce comes
through Nogales.

Americans are eating more fresh vegetables than they used to, said
Oebker, and consumers want their favorite varieties available year round.
Mexican growers and Nogales distributors fill in a seasonal dip in U.S.
production, despite opposition in recent years from Florida growers. Florida
is the source for most U.S. -grown winter vegetables, except lettuce.

Vegetables have been imported through Nogales for more than 40 years,
but the industry's big growth here began in the 1960s after the United States
cut off its winter vegetable supply from Cuba to spite Fidel Castro. U.S.
investments and Mexican irrigation projects boosted vegetable production
around Culiacán and Los Mochis, 500 to 650 miles south of Nogales.

Farm Packed
Exporting high -value vegetables allows Mexico to offset part of its large

trade deficit, said economist Dr. Jimmye Hillman, agricultural trade author-
ity at the University of Arizona. Part of the deficit comes from Mexican
purchases of U.S. wheat. Even with $450 million worth of vegetables, the
value of all Mexico's farm exports to the United States in 1983 was only a
fourth the cost of U.S. farm exports purchased by Mexico.

Almost all produce shipped through Nogales is packed near the fields in
Sinaloa. Big growers run their own packinghouses. Some other growers with
small land- reform allotments have recently formed cooperatives to pack
vegetables for export.

The truck trailers and railroad piggybacks each carry 32,000 to 45,000
pounds, depending on the type of produce. When they reach Nogales, they
stop at the U.S. Department of Agriculture's Federal and State Inspection
Service checkpoint on the Sonora side. Forty -four USDA inspectors check
the loads for quality factors such as size, defects and deterioration, said
Frank Morago, supervisor for the service.

U.S. restrictions on size apply to tomatoes, which are about half of the
import volume. Tomatoes and other types of produce are also given a USDA
grade and checked against export standards set by the Mexican vegetable
growers' association, UNPH. Those standards are for controlling quality
and quantity in order to keep prices profitable, said UNPH Executive
Director Mario Robles in Culiacán. Rejected loads are sold in Mexico. The
Mexican growers, through UNPH, pay for the USDA inspection service.
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Trucks and trains carry fresh winter
vegetables to Nogales from the
production areas in Sinaloa. The
cargoes are checked at the border and
unloaded at distributors' warehouses in
Arizona. (Map by Elizabeth Wolf.)
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Top: Workers at the Echavarria
packinghouse rake floating cucumbers

toward a conveyor belt that will carry
the vegetables past lines of sorters and

packers.
Bottom: Gustavo Rosas (right) and a co-

worker at Al Harrison Company in
Nogales, Arizona, pack Mexican -grown

watermelons for distribution throughout
North America.
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After that stop, trucks pass through customs and two more inspections at
a border station that the United States opened in 1976 to handle the
expanding volume of trade. This $6 million facility, in the hills west of the
downtown border crossing, also handles about 100 trucks per day of non-
farm imports. The Nogales vegetable importers pay the U.S. government
about $35 million a year in duties. At the customs dock, the U.S. Animal and
Plant Health Inspection Service checks cargoes for pests or diseases.

Also, the U.S. Food and Drug Administration pulls samples from 30
trucks per day for surveillance testing of pesticide residues. The samples
travel overnight to a Los Angeles laboratory where they are analyzed the
next day for about 95 pesticides. One to 3 percent of the surveillance samples
violate federal tolerance limits, about the same rate as U.S. produce, said Dr.
Milt Luke, FDA's supervisory chemist in Los Angeles.

Fast Distribution
Once past the border station, Mexican -registered trucks are allowed as far

as the warehouses of Nogales distributors. After unloading, they return
south, usually empty.

The distributors' main customers are chain stores and produce brokers.
Nine -tenths of the imports leave Nogales by truck rather than train. "We can
get vegetables to the East Coast by the fourth morning by truck," said Rudy
Paredes, president of the West Mexico Vegetable Distributors Association.

"We'll get cherry tomatoes today that were picked yesterday morning and
we can have them in a Seattle market by Wednesday," distributor Tom
Harrison said on a Monday morning. He ships some melons to Japan and
Finland. "We can get them to Helsinki in 13 days," he said. "A 15 -pound
melon that's worth about two dollars here is worth about nine -fifty there."

The Nogales distributors employ about 600 people. Paredes said that 10 to
15 more distributing companies are in Nogales now than five years ago.
Morago of USDA expects the volume of fresh food through Nogales to keep
increasing. Construction in 1983 added 20 percent to the total size of export
packing houses in Sinaloa, he said. The season has been growing in length,
too, with the addition of grape shipments in June and July. More than 16,000
tons of grapes, mostly from Sonora, came through Nogales last summer.

In Sinaloa, farmers planted tomatoes last year on about 40,000 acres,
mostly in the Culiacán area. Many farms use greenhouse -grown transplants
instead of seeding fields directly. This method means better survival rates for
young plants, so fewer gaps in the rows. Farm consultant Dr. Ellsworth
Shaw, a graduate of the University of Arizona College of Agriculture,
introduced this technique to the area in the early 1970s. It is one of several
ways that modern technology, natural resources and lots of labor combine to
make this one of the world's most productive farming areas.
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Tomato Capital
Culiacán calls itself the tomato capital of the world. The city's professional

baseball team is the Tomateros or "tomato growers."
Besides tomatoes, Sinaloa farmers grew 18,000 acres of cucumbers, 14,000

of green peppers and 13,000 of other vegetables and melons this season.
About two -thirds of the harvest is exported.

The farming area in Sinaloa is the southern tip of the Sonoran Desert. It
gets less winter rain, but more summer rain, than Tucson. Dry weather while
vegetables are growing helps limit plant diseases and means plenty of sun-
shine for photosynthesis. Winter days are warm and frosts are rare.

Most irrigation water for the area comes from rivers and canals running
out of the Sierra Madre mountains. The government has built several dams
and plans more. Over the ages, those rivers have laid down the rich soil of the
coastal plain.

Another crucial ingredient in agriculture here is labor. Fresh winter
vegetable production in this part of Mexico employs about 250,000 people,
said a 1983 economic analysis of the industry by University of Arizona
agricultural economists Maury Bredahl, Jimmye Hillman, Robert Rothen-
berg and Nicolas Gutierrez.
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Above: Members of the University of
Arizona study group in Sinaloa, (from
left) Michael Konecky, Rick Gibson and
Franklin Laemmlen inspect a discolored
leaf from a Mexican field of bell
peppers. Konecky, a UA extension
assistant, helped organize the tour.
Gibson is a UA extension agent for Final
County. Laemmlen is an extension plant -
disease advisor for Imperial County,
California.
Left: Women sort tomatoes for export at
Canelos Brothers packinghouse near
Culiacan.

13



Top: Asuncion Rejes has farmed a land -
reform allotment of 25 acres at Palo

Blanco for 35 years. He started growing
vegetables for export three years ago as

part of his local cooperative.
Above: Craig and Lois Brown record a
giant bell pepper encountered by the
University of Arizona study group in

Mexico. They are the son and wife of
Mohave County farmer Don Brown.

Right: Carmela Topete, Olga Castro and
Norma Castro (left to right) work during

winter and spring in the fields of the
Echavarria vegetable farm near their

home town of Guasave. Wages are
about $4 per day.

14

The labor supply allows Sinaloa farmers to grow "vine ripe" tomatoes
instead of the "mature green" ones grown in the United States. For the vine
ripe ones, fields are picked every day during the height of the season, said
Shaw. Mature green tomatoes can go days or weeks between pickings
because the exact stage of ripeness is not critical. Gassing with ethylene
reddens them after harvest.

More than 90 percent of the 3 million tons of tomatoes that Sinaloa
exported through Nogales last year were vine ripes. Nearly all U.S. -grown
winter tomatoes are mature greens from Florida.

Sinaloa growers have imported much technology and many hire U.S.
consultants, but they also support local research. The North Pacific Center
for Agricultural Research (CIA PAN) is funded by the government and
growers' associations. Most of the center's reseach is on grain crops because
Sinaloa produces much of Mexico's rice and wheat. Vegetable research
includes a breeding project for longer shelf life in vine ripe tomatoes and tests
of plastic mulch for speeding growth.

Big Farm, Small Farm
The concentration of the vegetable industry here promotes rapid adoption

of new technology when improved methods are identified. Sixty to 80 farms
are the main producers of export vegetables, said Robles of UNPH. About
5,000 other UNPH members have at least some export sales, he said.

A three -year -old government program named DEPRODIT helps holders
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of small land -reform allotments form cooperatives for better access to
vegetable -growing expertise, credit from banks, volume discounts for sup-
plies and equipment, and marketing channels for fresh produce.

In the village of Palo Blanco about 10 miles from Culiacán, 26 families,
with irrigated allotments of about 25 acres each, decided three years ago to
pool their land and grow vegetables for export. Through DEPRODIT, they
formed a partnership with an experienced vegetable grower and also joined
in a packinghouse operation with four other village cooperatives.

Before the Palo Blanco families began exporting vegetables, they raised
mostly sorghum, beans and livestock. Asuncion Rejes has held a land- reform
allotment at Palo Blanco for 35 years. In the third year of growing export
vegetables, he said that life in the village has never been better. The land is
providing livelihoods for more people than ever before, he said. The income
from the exports buys more food than the land formerly produced. About
1,000 people have jobs in the fields during harvest months. The village has
built a new school and a new irrigation system.

Ironically, the government program that has put village cooperatives in
the export business developed while Mexico had a national goal of self -
sufficiency in food. The question of whether export income or self -
sufficiency is better for reducing hunger in poor countries cannot be
answered with generalities, said economist Hillman. It depends on the
structure of the agricultural economy in each case. The labor intensity of the
Sinaloa vegetable industry helps spread the benefits in Mexico. Returns to
U.S. investors decrease the industry's effect on Mexican incomes.

Floyd Robbs of Willcox, a member of Oebker's study group, offered a
farmer's point of view. He has grown both vegetables and grain. "They have
such excellent conditions here for growing vegetables," he said. However,
"we can grow wheat in the United States for about half the cost that they
have here.... We are becoming a more unified world, and it seems to me we
should grow each type (of crop) in the areas that are most efficient for it. It's
really a waste of resources if we don't."

"This is the best place in North America to grow vegetables in my
opinion," said Shaw, the consultant. "We have the soil, the water and the
labor, and the business is already established here.... We could grow enough
tomatoes in Sinaloa for the whole world."

Field workers walk back to the village of
Palo Blanco at five o'clock after a day of
harvesting cucumbers in fields managed
by the village cooperative.
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Tom Clark

Leadership Class Gets Diverse Training
Farmers, ranchers and other rural Arizonans crowded a room in Les

Johnson's art gallery in Bisbee one afternoon this winter to analyze and
discuss colorful modern paintings by Judy Perry of Bisbee. A month earlier,
the same group met with lawmakers at the State Capitol to study the
workings of the legislature.

In other monthly, two -day sèssions since the group first met in October, its
30 members learned from experts about current issues in health care,
taxation, education and other topics. One seminar taught communication
skills and showed how television newscasts are produced.

The group is the first class of Project CENTRL, a new Arizona program
for rural leadership training. The 26 men and four women in the class
represent 11 of Arizona's 15 counties. Nineteen are farmers or ranchers. The
rest include two teachers, two bankers, three agribusiness managers, a
housewife, a landscape designer, a water district manager and a power
company supervisor.

CENTRL's purpose is to prepare future rural leaders for service in agricul-
tural organizations, civic groups and government, said the program's coor-
dinator, Eldon Moore of Phoenix. To do that, it teaches some specific skills
for communicating and organizing, and tries to give members an exposure to
a wide variety of issues that affect the quality of life in rural communities.

The afternoon in Bisbee, for example, included a wide -ranging discussion
with artists about the role of arts in communities. It was part of a two -day
seminar during which the class also heard from organizers of community
cultural groups in Tucson, Benson and Bisbee, and attended an assortment
of performances.

Class member Tillie Yonnie teaches elementary students at Piñon Board-
ing School on the Navajo Reservation. She is working on development of a
cultural arts society in her community, so she said she appreciated having an
arts seminar as part of the CENTRL curriculum.

Inspiration
Yonnie commented on the San Pedro Valley Arts and Historical Society's

new museum and cultural center in Benson: "This is really inspiring to me to
find how people have worked together to develop this from scratch."

Yuma cotton grower Mark Smith, St. Johns rancher Norman Brown, and
several other class members said that they had liked the communications
seminar best of the workshops so far. As part of it, three state legislators
quizzed the participants in a mock hearing designed to give experience in
testifying before committees.

Judy Pemberton Mark Smith Jim Lloyd



"Trying to keep your cool and decorum while you were being interrogated
by the representatives was really interesting," said Tom Clark, a farmer from
Marana. Judy Pemberton of Yuma said, "It almost gave me a heart attack,
but after it was over you really felt you had learned something."

Jim Lloyd, a ranch manager from Ehrenberg, did not name a favorite
workshop. He said, "In all of the programs we've had, a person would have
to be pretty closed minded not to learn a lot."

James Valenzuela, a local supervisor for Arizona Public Service Company
in Sierra Vista, echoed that sentiment: "I don't think there's been a program
yet that I haven't pulled something out and been able to feed back to my
community."

In its second year, the class will meet for six more two -day workshops,
plus a 10 -day study trip to Washington, D.C. Meanwhile, each member is
working on an individual community improvement project.

Experience
Members have planned and initiated their own projects. Pemberton, a

member of the Yuma County Planning and Zoning Commission, is working
on an update of the county's general plan. Lloyd is working with the La Paz
County Farm Bureau to get a well -used rural road paved. Brown is helping
his church in St. Johns develop a new softball field. Yonnie is starting a 4 -H
arts and crafts program for youngsters at Piñon.

Another class member, William Zellmer of Willcox, is president of the
Arizona Apple Growers Association, which was organized last fall. "There's
no doubt that (the association) will need to lobby with the state legislature,"
he said. "Before this program I would have had no idea how to start doing
that. Now I feel much better prepared."

While this first CENTRL class finishes its two -year program next year, a
second class will start next fall, said project coordinator Moore, an agent for
the University of Arizona Cooperative Extension Service. CENTRL's 22-
member governing board, drawn from communities throughout the state,
plans to recruit new classes of about 30 prospective rural leaders each year.

CENTRL was initiated by the Cooperative Extension Service's Rural
Development Program and is sponsored by the non -profit Center for Rural
Leadership. Contributions, including a major start -up grant from the Kel-
logg Foundation, cover most costs of the program for participants. Because
the program requires a large commitment of time, participants must have
written support from employers and family.

Clark explained his support for the program: "As more and more people
move out to the Sun Belt, (farmers) are going to have a public relations
problem on our hands if we don't get more ... younger farmers with some
leadership background out in the public eye."

Norman Brown Tillie Yonnie Bill Zellmer Jim Valenzuela



Arizona's Mite Man
Continues Work at Yuma

Photograph: Dr. Donald Tuttle, one of
the world's leading authorities on mites,
studies his subject through microscopes

at the UA Yuma Valley Agricultural
Center. (Photos by Allan Fertig.)
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Mites damaged cotton in Yuma County so badly in 1950 and 1951 that
farmers all chipped in a dime per acre to hire someone through the
University of Arizona to help solve the mite problem. Dr. Donald M. Tuttle,
the man hired in early 1952, was not a mite specialist yet. Few people were
then. He had just earned a doctorate in entomology from the University of
Illinois with a dissertation about weevils.

Thirty -two years later, still with the UA research station at Yuma, Tuttle is
one of the world's top authorities about mites, especially the spider mites and
false spider mites that live on plants.

In some areas of biology, finding one or two new species can be the
highlight of a scientist's career. Tuttle and his co- author since 1959, Dr.
Edward W. Baker, have discovered and scientifically described nearly 500
species of mites. Baker is a mite specialist for the U.S. Department of
Agriculture's national laboratories in Beltsville, Maryland.

Mites are closer to spiders than to insects, but are actually a class of their
own. Most are a sixteenth of an inch or less in length, but tiny does not mean
insignificant, as anyone who has ever scratched a chigger bite can testify.

Mites live nearly everywhere in nature. Chiggers and scabies mites are two
of several types that attack animals. The mites that do the most damage to
crops are in the spider mite family. They can pack as many as 20 generations
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into one growing season. Many species of mites do not harm crops or
animals, and some even benefit farmers by attacking pests.

Spider mites are among the world's five most damaging groups of crop
pests, along with other groups that include bollworms (also called corn
earworms), aphids and lygus bugs, said Tuttle. He estimated that mites
reduce worldwide crop production almost as much as the 10- to -20- percent
reduction attributed to insects.

"Mites have been important all along, but because they are so small,
people did not realize that until recently," said Tuttle. "Fifty years ago, people
would see a problem, but they wouldn't even know that mites were on the
plant."

Spider mites cause crop damage by sucking the plant's juices, literally
sapping the plant's vitality. Leaves may discolor or fall off, but yields may be
lowered even when plants look healthy.

Mites can transmit even smaller troublemakers, too. For example, Tuttle
helped determine this season that a virus affecting some wheat fields in Yuma
County was being carried from plant to plant by a species of mite.

The cotton growers' mite problems that brought Tuttle here in 1952
followed the introduction of parathion insecticide three years earlier. Tuttle
explained that the parathion used for killing insect pests on cotton was also
killing some beneficial insects, mites and spiders that normally eat harmful

Least -Wanted List of Plant Mites
Here are descriptions of some of the spider mites important as plant

pests in Arizona. They are difficult to identify without magnification.
Carmine spider mite, formerly called the two -spotted spider mite,

causes considerable damage to several types of crop and ornamental
plants, including cotton, alfalfa, melons, lettuce, citrus and roses. It can
appear either green or red in color with a dark area on each flank.
Colonies spread quickly on the underside of cotton leaves.

Strawberry spider mite attacks most of the same plants as the carmine
spider mite and looks similar, except that its color ranges from green to
tan. It causes well -defined red blotches on leaves of young cotton plants.

Banks grass mite is the most common and harmful mite on grasses and
grass crops such as wheat, barley, sorghum, corn and bermudagrass. It is
dark green.

Citrus red mite is most common on lemons, but also attacks other citrus
trees and some related plants. It can ride the wind from one orchard to
another. It is either red or purple.

Yuma spider mite has become abundant on cirus trees in Yuma County
and southern California. This yellowish mite with dark markings seems to
flourish along roadsides in groves.

Brown wheat mite injures grains, alfalfa and some vegetables. It
sometimes becomes a nuisance inside homes. It is metallic brown or
greenish with yellow legs.

Spruce spider mite, green with black markings, is the most common
spider mite on evergreens in Arizona and several other states. It causes
considerable browning of ornamental plantings.

Carmine spider mite. (True size is one -
sixteenth of an inch.)
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Tuttle collects mites from plants by
slapping the plants against a sieve over
a funnel. He and a USDA colleague, Dr.

Edward Baker, have collected nearly 500
previously unknown species of mites.
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spider mites. Growers' use of selection and restraint with early- season
insecticide applications, plus the use of new mite poisons (acaricides), helped
to minimize damage to cotton, said Tuttle.

"We had gotten away from the problem in cotton to some extent, but with
the use of synthetic pyrethroids (a new generation of insecticides), we've seen
mites become a problem again recently," he said. He has worked with other
pest control specialists in Arizona to develop recommendations for integrated
control of the full spectrum of cotton pests.

Tuttle has also helped remedy mite and insect problems in alfalfa, citrus
and other crops, and in landscaping plants.

He developed his own methods for collecting mites from plants, and has
spent part of almost every workday examining his collections under a
microscope. While concentrating his attention on Arizona mites, Tuttle has
crisscrossed the U.S. West and Mexico with his collection gear for a quarter
century. He has also catalogued mites for agricultural assistance projects in
Brazil and Yemen and collected specimens in Europe and Israel.

Plastic cases of mites on microscope slides line two walls of Tuttle's office
at the UA Yuma Valley Agricultural Center. He has about 5,600 species.
Reference specimens of the ones that Tuttle and Baker have discovered are
kept by the Smithsonian Institution.

Tuttle has taught a UA course about mites for 18 years, commuting to
Tucson for each class session. He has also supervised student research
projects at Yuma.

Last fall, Tuttle officially retired, but he is continuing his research
about mites.

"My hobby and my work are the same thing," he said. He started
collecting insects as a young boy in Michigan. After earning a master's degree
from Michigan State and serving as an Army medic, he studied insect pests
of blueberries in Maine. Earlier work as an inspector in an automobile
factory may have helped Tuttle develop the attention to detail that he now
uses for analyzing anatomical differences among mites the size of a grain of
sand

For years, he has helped youngsters in 4 -H, Boy Scouts and Future
Farmers of America learn about nature by studying insects and mites.

Tuttle's 144 publications since 1952 include a book about Arizona spider
mites, several bulletins for the public, and many scientific papers. He is
working with Baker on an extensive study and reference about the spider
mites of the United States and a publication about the false spider mites of
Mexico.

Despite the biological and economic significance of mites, the world still
has few mite specialists. Tuttle enjoys the spirit of cooperation and
camaraderie among the handful of researchers from different continents. He
finds acarology the study of mites -both exciting and rewarding.

"The field of entomology is pretty well developed, but acarology is still
early in its development," he said. "It's like a frontier."
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Pistachios Pique Arizonans' Interest
BOWIE Less than 20 years ago, a pistachio orchard the size of the one

here would have amounted to most of the pistachio acreage in the whole
United States.

Then, the nation had about 1,000 acres of pistachio trees, and most
pistachio nuts that Americans ate came from Iran or Pakistan. Now, about
45,000 acres of pistachio orchards are growing in the United States, mostly in
California, but including about 2,250 in Arizona. This orchard, owned by
the Pistachio Corporation of Arizona, has 620 acres of trees, including 100
acres planted just this year.

U.S. production of about 20,000 tons per year now supplies most domestic
markets and provides about 5,000 tons for export. Many U.S. pistachios are
not treated with the traditional dye that reddens fingertips of nibblers and
hides blemishes on imported nuts.

Most of the trees in this orchard and in other Arizona orchards are less
than four years old. Pistachio trees usually do not bear enough nuts to cover

By Michael Kilby
and Guy Webster

Photograph: After huffing and culling,
pistachio nuts are dried in a bin with
heated air blown up through the floor.
(Photos by Guy Webster.)
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Dr. Mike Kilby (right), University of
Arizona specialist in fruit and nut crops,

watches Mollner graft nut -bearing
wood onto a first -year rootstock.
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harvesting costs until their eighth year, said Dr. Michael W. Kilby, fruit and
nut crop specialist for the University of Arizona Cooperative Extension
Service.

This orchard produced four tons of nuts last year, said Henry O. Mollner,
president of the owning company. He predicts the 620 acres will yield more
than 100 times that much when trees reach maturity in about seven years. His
company also sells pistachio transplants from its Tucson nursery.

At an educational field day here last fall, Kilby told other new and
prospective pistachio growers, "Nothing is more important for any of these
trees than developing a good root system in the non -bearing years." Good
training and pruning of trees are also essential for developing a productive
orchard, he said.

Only a few pistachio trees in Arizona are more than 10 years old. One
small, unirrigated orchard near Cochise Stronghold was planted in the
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1920s. Plantings started in earnest in California and Arizona in the 1970s.
A bad freeze in southeastern Arizona in 1978 killed back many of the

pistachio trees that had been planted in Mollner's orchard and others in the
area. However, the U.S. break with Iran in the late 1970s encouraged
planting of more trees in this country.

Feel Like Pioneers
Henry Nilsen, a former Tucson bricklayer, planted 4,300 pistachio trees on

28 acres between Dragoon and Cochise two years ago. "We saw that our
climate and conditions were like conditions in Iran and Pakistan, and there
was a lot of talk about how pistachios could be good to grow here," said
Nilsen. He and his wife planted another 240 trees in 1983.

Parts of Cochise County also have a climate similar to Chico, Calif., site of
most U.S. Department of Agriculture research on pistachios. The UA
College of Agriculture has planted 100 trees for evaluation at its Page Ranch
near Oracle, and is monitoring several projects on private orchards.

"We like growing them," said Nilsen. "It makes you feel kind of like a
pioneer since its something new. There's still a lot of mistakes to be made,
though."

The Nilsens and several other owners of small orchards attended the
university's field day hoping to learn how to avoid some of those mistakes.
Kilby and Mollner described the selection and preparation of orchard sites,
and the varieties of pistachio trees available.

Orchards need one male tree to about every 14 female trees for pollination.
Kerman is the most popular variety for female fruiting wood, and Peters is
the common male variety. Rootstocks are more variable. Atlantica, favored
for sandy soils, is most common in Arizona. Terebinthus gives slightly more
cold tolerance and suits heavier soils. Interjarmin has shown some resistance
to verticillium wilt, a fungus disease.

Mohave, Maricopa, Yuma and Pinal counties, as well as southeastern
Arizona, have some pistachio orchards. Kilby said that some of those other
areas do not get cold enough winters to stimulate good production of nuts in
many years. Trees need about 1,000 hours below 45 degrees.

"We feel strongly that this area in Cochise, southern Pima and southern
Graham counties is going to be a good area for the production of pistachios,"
said Kilby. Cool parts of Mohave County and the Verde Valley in Yavapai
County also offer the right climate.

Success with the trees depends on good management as well as location,
though. "The pistachio is a desert tree," said Kilby, "It will survive with very
little water, but like most desert plants, it will produce a lot more for you if
you care for it right and give it some extra water."

Water, Bugs, Weeds, Harvest
Mollner's orchard and many others are drip- irrigated. Mollner estimated

that mature trees will get about three acre -feet of water per year.
UA entomologist Dr. Roger Huber reported progress on understanding

desert stink bugs and leaf -footed plant bugs that damaged nuts on many
Cochise County trees in 1982. The bug damage diminished last year. Huber
linked the extent of the problem to conditions in the surrounding desert.
"These are desert insects that have not been economically important in the
past," he said.

UA plant scientist Dr. Stan Heathman reminded growers that few herbi-
cides are registered for controlling weeds in pistachio orchards, partly due to
the expense of securing government approval and the small size of the

Top: Henry Mollner uses an almond
mallet to harvest pistachios from a
young tree. The nuts fall onto tarps
spread below the tree. Harvesting will be
mechanized when the orchard is older.
Bottom: At Mollner's orchard near
Bowie, Lorenzo Romero pours harvested
nuts into equipment that scrubs off their
soft outer hull.
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Ripe pistachio nuts are covered with a
reddish, soft outer hull.

pistachio industry. He cautioned prospective growers not to start orchards in
fields with perennial weed problems.

During the field day, Mollner thumped trees with a club to shake nuts
onto a tarp, then showed how newly harvested pistachios are treated. The
soft outer hulls are brushed off and the nuts are dried over low heat to less
than seven percent moisture. They keep well at that stage until roasted just
before marketing. Mollner plans a switch to mechanical tree -shakers as the
orchard matures.

The dried nuts brought growers $1.60 to $1.80 per pound last season,
depending on quality. Mollner expressed confidence that pistachio prices
will be stable against the increasing production from maturing orchards. He
contrasted the 45,000 acres of U.S. pistachios to about 200,000 acres of
walnuts, 300,000 of pecans and 400,000 of almonds in the country.

"The potential for growing pistachios in Arizona is enormous," said
Mollner.
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Knowledge in the Making

Cotton Breeder Reaches Milepost
In Project to Benefit Workers' Health

A unique trait from wild cotton plants of Baja California,
put into field -type cotton by University of Arizona plant
breeder Dr. Hiroshi Muramoto, might clean up a dust
problem linked to textile workers' brown -lung disease. The
trait is the shedding of bracts, which are specialized leaves
adjoining the base of the cotton boll. Mechanical pickers
harvest the bracts along with the bolls, then ginning
pulverizes the brittle bracts so they become a major part of
the dust in textile mills.

In all commercially grown cotton and most wild cotton
relatives, the bracts remain attached to the bolls, but two
wild cotton species from Baja California drop their bracts as
the bolls mature. Muramoto bred this trait, called "caducous
bract" into a hybrid between the wild cotton and commercial
cotton 16 years ago. Since then, he has worked to bring the
chromosome number of the caducous -bract hybrids back to
the number of chromosomes in commercial cotton. He
reached that goal this year. Meanwhile he has selected for
fiber quality and other favorable qualities in the bract -
dropping cotton.

Dust limits set in the 1970s apply to U.S. cotton mills, but
most Arizona -grown cotton is spun in Asia.

Dr. Hiroshi Muramoto with his bract -dropping cotton in a
university greenhouse. (Photo by Ray Albright.)

Name Changes Give College
Nine "Agricultural Centers"

The University of Arizona's farms all have new names this
year. Each of the nine facilities from Yuma to Safford now
bears the title Agricultural Center, preceded by a geographical
designation. Agriculture Dean Dr. Bartley P. Cardon explained
that the new names reflect the variety of roles played by the
farms.

The geographical names for the agricultural centers are
Yuma Valley, Yuma Mesa, Maricopa, Mesa, Marana,
Oracle (Page Ranch), Campus (Campbell Avenue), West
Campus (Casa Grande Highway in Tucson), and Safford.

Floating Water Flowers
May Clean Tucson Sewage

The University of Arizona and Pima County are planning
a small, man -made swamp with floating water hyacinths to
clean some Tucson sewage. If the final plan is okayed, a pilot
facility could soon be treating 25,000 to 100,000 gallons of
sewage daily. Water hyacinths use organic wastes from the
water as nutrients for growth.

The system would be patterned on a two -year -old sewage
treatment project in San Diego that uses water hyacinths,
fish and other aquatic organisms, said Dr. Kennith E.
Foster, director of the UA Office of Arid Land Studies.

The U A researchers are studying water hyacinths' treat-
ment capacities and temperature tolerances and assessing
potential uses for harvested plants and fish.

Oil Dip for Citrus Strengthens
Cold Storage Alternative to EDB

A dunking in vegetable oil and water can protect
grapefruit from surface blemishes commonly caused by
extended cold storage, shows research by University of
Arizona citrus researcher Dr. Albert Huff and co- workers.
Protecting cold- stored grapefruit could improve treatments
that Florida scientists have developed as alternatives to
ethylene dibromide (EDB) against fruit flies. Also, the
protection could broaden marketing options by extending
the season for a given region's supply of fresh -quality fruit.

Restrictions on EDB use threaten to hurt sales of fresh U.S.
citrus to countries that will not accept shipments with any
living Caribbean fruit flies. Extended cold storage can kill the
flies in citrus, Florida scientists have demonstrated. But cold
storage also can reduce the value of fruit due to pits and spots
on the peel. Grapefruit from desert areas such as Arizona.
develop the chilling injury easiest. In one test, Hull's simple
oil- and -water dip prevented damage in 99 percent of grapefruit
stored cold for 12 weeks, while 80 percent of untreated
grapefruit were in unmarketable condition by that time.
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Arizonans You Should Know

Lowell F. True this spring became director of the Mari -
copa County branch of the University of Arizona Coopera-
tive Extension Service. He has served as an agricultural
extension agent for Maricopa County since 1957, and
headed the county office on an acting basis since 1982. As an
agent, True has worked in areas of commercial and home
horticulture, including extensive assistance both for citrus
farmers and for backyard gardeners. He is a Wyoming
native with degrees from the University of Arizona. As
county director, True supervises programs in agriculture,
home economics, rural community development and 4 -H,
conducted by 20 professional agents, 21 paraprofessional
aides, supporting staff members and many volunteers.

College of Agriculture graduate students Vicki L. Loyer of
Tucson and Kathryn L. Sweedler of Arroyo Grande, Cali-
fornia, have been named to receive University of Arizona
Foundation awards for excellence as teaching assistants. The
Foundation gave the award, which includes an unabridged
dictionary, to 31 of the several hundred teaching assistants at
the university who instruct undergraduate students while
working on their own graduate degrees.

Six Arizona youths selected as the state's 4 -H reporters
helped chart national programs during the National 4 -H
Conference near Washington, D.C. this spring. They are Joe
Bushong of Phoenix, Kelly Moffat of Gilbert, Steve
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Patterson of Flagstaff, Greg Perry and Andrea Woodruff of
Yuma, and K.C. Rice of Somerton. While at the National
4 -H Center in Chevy Chase, Maryland, the reporters helped
dedicate a new "Arizona Area" of the center, including a
two -bedrom suite designed by Roger Kramer, an interior
designer on the UA College of Agriculture faculty.

The Arizona Home Economics Association selected
Betty Jean Faris, Gila County's extension home economist,
to receive the 1984 Extension Professional Recognition
Award. Faris, an Illinois native, has led home economics
programs for the University of Arizona Cooperative Exten-
sion Service in Gila County since 1968. Extension home
economists Victoria Steinfelt of Yuma County and Sharon
Hoelscher Day of Maricopa County were elected vice
presidents of the association.

Charissa Dawn Thralls of Phoenix, a University of
Arizona senior in interior design, has earned a top rating in
nationwide Yale R. Burge Competition sponsored by the
American Society of Interior Designers. For the quality of
her design portfolio, she will be awarded a certificate of
excellence at the society's convention in August in Chicago.
Thralls used her portfolio to display skills in graphics,
lighting plans, floor plans, color boards, furniture details
and other areas.
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