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Agriculture College is yours to use
"It's your College of Agriculture!"
"We hope that you will use it."
That briefly describes your College

of Agriculture at the University of
Arizona.

It serves the people of the entire

state.

The U of A is a part of the Land Grant College System. Designed to
provide equal rights and opportuni-

ties in education for all, these col-

leges were authorized by a legislative
bill known as the "First Morrill Act."
The bill was passed by Congress and

signed into law by President Abraham
Lincoln, July 2, 1862.

The faculty and staff of your college of Agriculture are dedicated to
serving all citizens of Arizona. And

for this reason consider the entire
state as a part of the University of
Arizona campus.

Characteristically your College of

Agriculture has three integrated parts,
or divisions. These are Resident In-

struction, Agricultural Experiment
Station, and Cooperative Extension

Many of your sons and daughters
have taken, or will take, advantage of
the excellent faculty and curriculum
in agriculture and home economics to
work towards earning a degree in one
of the many available disciplines.
These youthful students as well as

many farmers and ranchers in Arizona will become acquainted with
and utilize the services of the other
two divisions.

The Agricultural Experiment Station has for 80 years provided research

to improve crop and animal stocks
and varieties, production practices

Service.

and the marketing of agricultural products. Research at your College of

Agriculture accentuates problem

orientation. Such experimentation

provided the research basis for Ari-

In this Issue

zona agriculture as we know it today.
Only research of a high order can

. .
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best accomplished by the

resew

unit in your College of Agriculture.

The work performed by the Co-

3
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operative Extension Service, the third
division of the College of Agriculture,
is probably better known to you, because the County Agricultural Agents,

Home Economist and 4 -H Club
Agents are working in each of your

6

counties.

8

Their function is to carry the large
amounts of information developed in
the Agricultural Experiment Stations
and at the U. S. Department of Agriculture to the growers in the field.

12

This bird's eye view of your Col14
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give us the agricultural information
so definitely needed. There are many
things which the grower can do himself, but there are many other thi ,se6

leg of Agriculture of your State LandGrant University
the University of
Arizona
is meant to encourage you

to continue using the services of the
College of Agriculture. Visitors are
always welcome here, and inquiries
by mail will receive careful attention.

24.e.JtAfreit

C

Harold E. Myers, Dean
College of Agriculture,
School of Home Econom

New Forage Barley For Arizona
by A. D. Day, R. K. Thompson, E. B. Jackson & F. M. Carasso*

A new forage barley, called Harlan
II, has been released by the Arizona
Agricultural Experiment Station for
commercial production in Arizona.

Breeding and Testing
Harlan II is a six -row, spring barley

same period Harlan II produced more
hay at the same locations.

Average yield of oven -dry pasture forage from Harlan and Harlan II barley
at Mesa and Yuma, Arizona from 1964 through 1969.
jrown
Yield in tons per acre

lan II be planted in November at low
rates of seeding ( less than 50 pounds
per acre) to promote maximum tiller ing, which results in minimum lodging
and larger heads.

Yuma

Mesa

1964 1965 1966 1967 1969 1966 1967 1968 1969 Average

Variety
Harlan

1.8
1.9

2.7

1.1

2.8

3.3
3.4

2.8
2.9

4.3
4.3

3.5
3.5

3.8
3.9

2.1
2.5

2.79
2.92

110

106

104

103

104

100

100

103

119

105

1.0

Harlan II

in % of Harlan

that originated as a plant selection heads, light -blue seeds, and rough
from the variety Harlan ( CI 7008) awns. It stands well when seeded at
made at Mesa, Arizona in 1962. The low rates. It is more uniform in
selection was designated Arizona 6251.

Yield tests for forage and grain were
conducted at Mesa, Tucson, and

growth, has fewer sterile florets, and
is two days earlier in maturity than
Harlan.

Yuma.

Harlan II is, primarily, a forage
barley adapted to the irrigated areas

of Arizona and the Southwest where
Harlan has been grown. It has the
high tillering capacity of Harlan and
it exceeded the forage yield of Harlan

Harlan II has produced an average

ronomist, Research Associate, Agrono-

and Assistant in Research, Arizona

ricultural Experiment Station, University
of Arizona, Tucson, Arizona 85721.

the Arizona Agricultural Experiment
Station. Foundation Seed may be
obtained through the Arizona Crop
Improvement Association, Depart-

University of Arizona, Tucson, Arizona 85721.

Table 2
Average yield of grain from Harlan and Harlan II barley grown at Mesa and
Yuma, Arizona from 1965 through 1969.

by 5% in 9 simulated pasture yield
tests at Mesa and Yuma from 1964
through 1969 ( Table 1 ) . During the

and still produce high yields of quality
grain. Controlled grazing until late
January will shorten plant height and
reduce lodging, without jeopardizing
grain yields.
Breeder Seed will be maintained by

ment of Agronomy and Plant Genetics,

Grain Potential

Adaptation

Dual Purpose Barley
When planted in October, Harlan
II can be grazed until late January

Yield of Harlan H

,

Mesa and Yuma in seven yield tests
from 1965 through 1969 ( Table 2) .
In 10 conventional yield tests it has
produced as much grain as Arivat.

If grain is the only objective ( and
Characteristics
grain is essential for seed for forage
Harlan II is a barley with upright production) it is suggested that Har-

Table 1

o

of 5% more grain than Harlan at

Variety

Harlan

Harlan II

Yield of Harlan II

in % of Harlan

1965

Yield in pounds per acre
Mesa
Yuma
1966 1967 1968 1969 1968 1969

Average

4916
4965

4485
4440

4460
4817

4339
4556

5098
5506

3492
3597

4574
5214

4481
4728

101

99

108

105

108

103

114

105
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The alfalfa stand in the near border in

the field shot at right shows stand decline
due to Root Rot of alfalfa. The alfalfa
in background, behind the arrow, is
healthy.

Alfalfa is grown on approximately
20 percent of the irrigated crop land
in Arizona. Approximately 1.2 mil-

lion tons of hay were produced in
1970.

Winter- dormant varieties are

grown successfully at elevations above
4,000 feet. At lower elevations, where
non -dormant varieties are predomi-

nately grown, the major problem is
stand and yield decline. Although

growers and researchers have ob-

served premature thinning of alfalfa
stands for many years in southern Ari-

zona, the basic causes of decline are
not fully understood. In most low
elevation plantings, low yields occur
three to five years after stand establishment. In many areas, especially
in Yuma County, fields are renovated
and reseeded annually. Although a
number of factors are undoubtedly involved in stand survival such as fertilization, cutting frequency, soil corn-

Phytophthora
Root Rot Of Alfalfa:

sect problems, recent studies indicate

A Major Factor in Stand Decline

gus Phytophthora megasperma

by R. B. Hine, F. A. Gray & M. H. Schonhorst*

paction, irrigation practices and in-

that root rot caused by the soil fun-

( Drechs.) is a major contributing

factor to stand and yield decline.

in an irregular pattern in the field.
Arizona have shown that this disease described as a new disease in Cali- The fungus may invade and cause
is widespread throughout the major fornia in 1954. Presently, this disease death of lateral roots which reduces
alfalfa producing areas in the state is thought to be the most common and plant vigor. In greenhouse studies in
and is common in the Salt River Val- most serious disease of alfalfa in Cali- Tucson, growth of alfalfa seedlings
ley, Pinal County, Mohawk -Wellton, fornia. The disease is also known to in infested soil has been reduced by
Yuma, Parker, Safford, Taylor, Snow- occur in Australia, Canada, and in the approximately 50 percent after one
flake and Benson areas and in the state of Minnesota, Mississippi, Ohio, month when compared with growth
in

Phytophthora root rot of alfalfa was

Sulfur Springs Valley in Cochise
County. The disease had previously

Illinois, Iowa, Nebraska, Wisconsin,
and South Dakota.

major factor contributing to stand

of the disease consists of stunting, leaf

Studies during the past year

been thought to be of minor importance but presently is known to be a

SYMPTOMS. The first symptom

Isolates of the fungus have yellowing and overall wilting of the
been readily recovered from diseased plant. The most dramatic symptom is
feeder roots and tap roots of the major a rotting and collapse of the main tap
varieties of alfalfa grown in Arizona. root. Affected plants may die rapidIn many fields it is estimated that over ly or recover temporarily if environ75 percent of the plants are diseased. mental factors are not favorable for
Since symptoms of the disease some- disease development. In the low elewhat overlap those caused by Phyma- vation areas of Arizona, the disease is
totrichum omnivorum ( Shear) Dug. most commonly seen during fall,
( Texas Root Rot) this may have been winter, and spring. The disease may
a factor in previously overlooking affect a few plants in the field or, in
Phytophthora root rot as a significant severe cases, cause complete stand
disease of alfalfa in Arizona.
failure. Normally, plant death occurs
decline.

4

of seedlings in non -infested soil.
The disease may be confused in the

field with root rot of alfalfa caused
by the soil fungus Phymatotrichum
omnivorum ( Texas Root Rot) which,
although not as common as Phytophthora root rot, can be a serious disease
in Arizona. The Texas Root Rot

fungus causes a similar collapse of

the main tap root. This disease, however, occurs only during the summer
months and generally is restricted to
*Plant Pathologist, Cooperative Extension
Service & Agricultural Experiment Stati
Assistant Plant Pathologist, Cooperative
tension Service; Agronomist, Agricult

Experiment Station, respectively.

n

rotation as a practical method of control.

RESISTANT VARIETIES. S in c e
the major varieties of alfalfa presently
grown at lower elevations in Arizona
and California are susceptible to root
rot, the most practical method of control would be the development of resistant varieties. For this reason, a

selection program is in progress in

Arizona.

Varieties with desirable

agronomic characteristics are presently

being screened in the greenhouse for
resistant plants. A seedling assay

technique has been developed that
eliminates 95 to 98 percent of the
population. The survivors in these
studies will be propagated and used
in the breeding and selection program.
somewhat circular patterns in the field

as compared with the scattered, irregular pattern of kill with Phytophthora.

The Texas Root Rot fungus produces characteristic brown, thread-

The organism causing the root rot in
alfalfa is shown above. The object at

left is the survival oospore while the
sporangium at right produces swimming
spores in water.

like structures, known as strands, on
the surface of dead tap roots. These
structures are large enough to be seen
by the unaided eye and are unique to
this pathogenic fungus.
Phytophthora Root Rot
CONTROL. CULTURAL PRACTICES.

Practices such as fertilization and

clipping frequency apparently have
little effect on disease incidence or
severity of Phytophthora root rot on
alfalfa. Irrigation length and frequency are, however, a significant
factor because P. megasperma produces a motile, swimming spore,
which is the infective propagule, only
in the presence of water. Thus, the
disease is aggravated by frequent irrigations of excessive length, particularly in heavy, poorly -drained soils.

The disease has been found in light,

well -drained soils in Arizona. Apparently, excessive water increased disease incidence in these locations.
No specific studies have been made

on the effect of crop rotation on disease incidence or on factors that may
be involved in the persistence of the
fungus in soil. However, studies with

other closely related fungi indicate

that P. megasperma probably survives

indefinitely in field soils in the ab-

sence of the host. This fact precludes
The two roots, left and right, are infected by Phytophthora. Note the margin between healthy and diseased tissue.
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Agriculture's Contribution
to U. S. Foreign Trade Balance
by C. Curtis Cable, Jr., & Elmer L. Menzie*
Foreign trade includes both exporting and importing,

and is based on the principle of specialization and exThis same principle applies to trade among
areas within a country, and among individuals. Theoretically, a country will produce goods and services for
which it has a comparative advantage, and "trade" the
excess to another country which has a comparative adchange.

vantage in producing some other goods. As a result, the
level of living in both countries will be raised.
All highly developed nations are dependent to some
degree on trade. Exports and imports may be made up of
agricultural products, or industrial products, or a mix of
each, plus services and other commitments involved in
trade activities.
No country can continuously export goods and services without importing. The United States is no exception
if we expect foreign consumers to buy our goods and

-

services, we must buy from them in order for them to
earn the exchange required to pay for their purchases.
Any country that discourages imports can expect retaliatory action which will reduce its exports. In general,

differences between the value of exports and imports, for
each country
must nearly balance over time.

Total U.S. Trade

The value of complementary imports ( those which do
not compete with goods produced in the U.S. ) increased
about 15 percent from 1969 to 1970, almost all of which
was due to higher prices.
U.S. agricultural exports exceeded agricultural imports each year of the 1969 -1970 period, contributing a net
of $0.9 billion to $2.4 billion annually to the U.S. foreign
trade balance ( Figure 3 ) . In terms of net dollars, agriculture's largest contributions occurred in the mid- 1960s.

Nonagricultural Trade of U.S.
Nonagricultural goods accounted for an increasingly
greater proportion of total U.S. exports and imports from
1960 to 1970. The values of nonagricultural exports increased from $14.8 billion in 1960 to $34.9 billion in 1970
( Figure 2 ) . For nonagricultural imports, the value increased from $10.8 billion to $34.2 billion.
For the 1960 -1964 period, nonagricultural commodi-

ties contributed between $3.4 billion and $4.6 billion
BI LLION
DOLLARS

40-

Major sectors of U.S. agriculture and of many other
industries depend heavily on export markets. In 1970,
total U.S. exports were $42 billion, slightly more than
double the value of exports in the early 1960s ( Figure
1 ) . These sales to foreign consumers have contributed
greatly to economic activity in the U.S., providing jobs
and incomes to thousand of our citizens.
The value of imports increased from $14.7 billion
in 1960 to $39.9 billion in 1970. However, exports exceeded imports in each year of the period, and in four

30-

equal to or greater than $5 billion. The cumulative trade
balance for the eleven -year period was $43.3 billion.

20-

35-

,

/IMPORTS

EXPORTS

25-

of these eleven years the positive trade balance was

,

U.S. Agricultural Trade
Following a slight decline in the late 1960s, the value
of U.S. agricultural exports rose to a record high of $7.2
billion in 1970 ( Figure 2 ) The previous high was $6.9
billion in 1966. The value of agricultural exports during
the 1960 -70 period increased by nearly 50 percent.
The value of agricultural imports also increased during this eleven -year span
from about $4 billion in the
early 1960s to $5.7 billion in 1970. The value of supplementary imports ( those which compete with goods produced in the U.S. ) increased about 14 percent from 1969
to 1970, primarily because of increased quantities as well
as higher prices for some products.

15-

.

*Marketing Specialist, Cooperative Extension Service, and Professor,
Department of Agricultural Economics.
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TRADE BALANCE

1960

Figure 1.

1962

1964

1966

1968

1970

Value of Total U.S. Exports, Imo
and Trade Balances, 1960 -70.

For both commodity groups, the 1969 -70 increases were
appreciably greater than for any other one -year.
Inflation is partially responsible for these increases in
values. However, according to U.S.D.A. estimates, the
volume of commercial agricultural exports in 1970 was
also at a record. U.S. soybean exports were up 28 per-

BILLION
DOLLARS

- EXPORTS

i

- -- IMPORTS
30-

,
25-

cent, wheat and wheat products 33 percent, and feed
grains almost 25 percent. A poor grain year through-

,

out most of Europe, plus expanding livestock production
in Europe and Japan were major contributing factors.

i

U.S. Commercial Export -Import Balance

NONAGRICULTURAL

As shown in Figure 1, the U.S. foreign trade balance

was positive during 1968, 1969 and 1970, but did not
exceed $2.2 billion in any one year. However, if noncommercial exports are excluded from the calculations,
the trade balance was negative for all three years
as

20-

,

15-

much as $2.7 billion in 1968.

10

AGRICULTURAL

I

1960

I

1961

Figure 2.

1962

I

1963

1964

1

1965

1966

T

1967

I

1968

I

1969

1970

During the first six years of the 1960 -1970 period,
commercial nonagricultural exports exceeded nonagricultural imports by $1.2 to $3.4 billion annually. For the
last five years, the reverse was true, with commercial nonagricultural imports exceeding nonagricultural exports by
$0.2 to $2.7 billion annually.
Commercial agricultural exports were less than imports for the three -year period 1960 -1962, and for 1968
and 1969. The difference, however, was no greater than
$0.4 billion in any one year. During the six years when

commercial agricultural exports exceeded imports, the

Value of U.S. Agricultural and Non - difference was never greater than $1.0 billion.

Agricultural Exports and Imports,

Conclusions
Agriculture's contribution to the U.S. foreign trade
annually to the U.S. foreign trade balance ( Figure 3) . balance is appreciably less than that of other industries.
Since 1964, their contribution has not exceeded $2.8 However, agriculture's contribution to the U.S. trade
billion annually, and in 1968 and 1969, imports of these balance has been more stable than has the contribution
1960 -70.

commodities exceeded exports.

Commercial Versus Noncommercial Exports
Noncommercial exports are overseas sales financed
by the U.S. government with international grants and
credits. These sales accounted for 10 to 13 percent of
the total annual value of all U.S. exports for the years
1960 -1968. Since then, they have declined to 8 and 7

percent for 1969 and 1970, respectively.
From 1960 to 1964, noncommercial sales accounted
for 25 to 29 percent of U.S. agricultural exports. For the
second half of the 1960s, these sales accounted for 18 to
23 percent of total agricultural exports, and dropped to
15 percent in 1970.

from other industries.
U.S. farmers and other agri- businesses should have a
keen interest in U.S. foreign trade policies. Almost a
sixth of the total value of U.S. agricultural production is
exported. For certain commodities the percentage is
much higher. A loss of a large portion of this overseas

market would necessitate major adjustments in agriculture,
and in turn create economic complications for other segments of the U.S. economy.
BILLION
DOLLARS

AGRICU LTU RALENONAGRICULTURAL

Io-

The value of government financed nonagricultural
exports almost tripled during the early and mid 1960s

increasing from $0.7 billion in 1960 to $1.7 billion in
1966. For the past four years, 1967 -1970, they have
remained constant, near the $2.0 billion level. These sales

1

accounted for only 5 percent of total nonagricultural ex-

ports in both 1960 and 1970, but were as high as 9

percent in 1967.
Thus, U.S. commercial exports have increased in importance relative to noncommercial exports. Commercial
ricultural exports in 1970 were $1.2 billion greater than
it value in 1969. The value of commercial nonagriculural exports in 1970 was $4.4 billion greater than in 1969.

1960

Figure 3.

1962

1964

1966

I- ei_j

11-1

1968

1970

U.S. Agricultural and Non -Agricultural
Trade Balances, 1960 -70.
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and day after cattle were re-

After a series of meetings Calvin
Emerson and C. Curtis Cable, Jr.,

were invited to show Hopi ranchers
how to improve their cattle auction.
Emerson is an Agricultural Agent
in Navajo County and Cable is Marketing Specialist, both of the Arizona
Cooperative Extension Service at the
University of Arizona.
The invitation was more of a chal-

ceived at the sale yard improves

shipping stamina; this is very

demonstrate the unique qualities of
educational principles put into practice.

Also, Extension personnel have assisted with the organization and operation of county cattlemens associa-

The Hopis said to Cable & tion auctions in Prescott, Kingman
Emerson, "You say our sale can be and St. Johns. In addition, agents
that it can be made to and specialists have worked directly
improved
work smoother ... that we can make toward the improvement of the aucmore money. OK, come, show us tions at the Hualapai, Navajo, White
lenge.

...

important to buyers.
2. Complete the tedious work before the sale.
3. Achieve weight and quality uni-

formity of cattle in each sale

lot which usually commands a
higher price.

4. Weigh sale lots immediately
after all cattle have been auctioned; sale weight is saved,

and ranchers receive more dollars.

how it is done."
Hopi spokesmen emphasized they
wanted some of their people to work

River and San Carlos Reservations.
During the series of meetings Cable

5. Ranchers receive their money
sooner and save more time for

agreed on the following objectives:

the details of the "new" way of conducting the sale. Then, if it turned
out to be successful, they could do it

1. Feed and water during the night

buyers.
For several years prior to the meet-

themselves the following year.
The Extension personnel responded.

*Editor, Progressive Agriculture in Arizona.
**Gila Cattle Auction
A smashing Success! Progressive Agriculture in Arizona, Vol.

with Cable and Emerson to learn

Such events as these provide excellent opportunities for Extension to
8

and Emerson and the Hopi ranchers

...

XX (5), Sept. -Oct., 1968.

ings with Emerson and Cable, the
Hopis brought their cattle to the

auction pens the day before the sale.
Cattle were tagged and unloaded, and
then sorted into sale lots according
,L

estimations of weight and quali
Because of this guessing, there was a

1

lack of uniformity among animals in
each sale lot.

The auction began at 10:00 a.m.
and usually all cattle were sold by
noon.
After lunch,

each animal was

2. The stock were tagged prior to
being unloaded, and then were
individually weighed and graded. On the basis of weight, sex
and grade each animal was as-

as each animal individually as
before the change. In 1969 all
lots had been weighed by 1:00
p.m.
just 3 hours after the
auction began. Not 10 to 14
hours as it once was. This re-

choice. Thus, two sale lots were

designated for each weight

In general, the Hopis were dis-

sult in improvements of the sale.
What finally took place was:
1. Cattle were brought to the sale
pens two days before the sale.

was weighed as a lot rather than

A majority of Hopi cattle
grade average good to average

lot brought was figured the next day.
This delayed final settlement as well
as loading out of cattle.

When put to the test Emerson and
Cable made many suggestions for
changes which they felt would re-

selling weight of each lot had
been determined. Each sale lot

designated sale lots.

of sale lots, and total amount each

to improve their operation.

steadier pace.
5. Soon after all lots had been sold,

signed to one of the 25 to 30

weighed individually and the weight
recorded. This operation took 10 to
14 hours
until midnight or later.
Final computation of total weight

satisfied with the way in which the
sale had been going and were eager

the sale ring at a faster and

3.

group. One lot was for animals
in the top half of grade range,
and the other for animals in the
bottom half.
Cattle were provided water and

hay as soon as they were

penned. Water was emptied at
6:00 p.m. on the evening before
the sale. Most cattle had water

sulted in a savings of from $3 to
$5 per head.
6.

Total sale weight of each lot

was multiplied by the sale price

to obtain the total dollars each

lot brought.
Buyers expressed surprise and

and hay for a full day giving

delight at the speed and efficiency in which this sale pro-

them ample time to settle down.
4. Sale lots were auctioned as be-

These changes didn't come about

fore but with greater emphasis
on moving lots into, and out of,

ceeded.
overnight.

The training program

which developed between the Hopi
9

Left above, Hopi cattle arrive two days before auction, this is
one of a series of changes adopted to improve their annual cattle
sale. Top right, the Yard Master gives sorting instructions;
below left, Extension Agent and Hopi rancher team up to weigh

in the cattle; and sorting by grade is similarly important in
lower right.

Agricultural Improvement Association and the Arizona
Cooperative Extension Service included: specific and detailed training on scale operation and weighing of animals;
grading animals according to quality; sorting of cattle into
lots according to sex, weight and grade; keeping necessary

and accurate records; and developing yard master and
crew techniques to rapidly and efficiently move animals
into, and out of, the sale ring.

10

As a result of this joint endeavor in
1969 the Hopis assumed full responsi'lity for the 1970 sale.
As Ferrell Secakuku said, "This is
our second year of the `new' way of
selling, and we are very well organ-

ized and oriented. We now can run
any kind of sale anywhere."
Lyle N. Laban, Second Mesa, said,
"This year is the best ever. I'm very
surprised."

From Polacca, Jacob Cochise said,

animals in each sale lot were totalled.
Each animal's weight, as a percent-

age of the total sale lot weight, was

computed and recorded. This figure
is used as the final settlement factor
to determine value of each animal.
The total sale weight of each lot is
also recorded. This weight is multiplied by the sale price to obtain total
dollars received for the lot. Then the
total dollars received is multiplied by
the percentage factor for each animal
in the lot.

"This system is better than the old
As the last sale lot was being
system. I will put my cattle in again
next time we have a sale.
weighed, Sam Miller said, "the sale
Emmett Navakuku from Polacca was outstanding." He is a Bureau of
thought it was great to be completed Indian Affairs Range Management
by 2:30 in the afternoon instead of Conservationist, and worked with
4:00 the following morning.
Cable and Emerson in training the
The reason that cattle were weighed Hopis to conduct their sale.
individually upon receipt at the sales
yard were:

One buyer from Clovis, N.M., said,
"it was a good sale generating excel-

lent competition for the good cattle
that the Hopis offered. The sale was
well organized."

Another buyer from Dodge City,
Kansas, who bought 278 head, said,
"this

is the best sale I've been to.

These people are improving and
changing for the better. We used to
sit around here for what seemed forever.

As with any group, there were

some doubters the first year.
There were slightly more than 500
head of cattle consigned in 1969. But,

the satisfaction with the 1969 sale resulted in almost 800 head being consigned to the 1970 sale.

Hopi rancher Leonard Tootsie

summed it up by saying, "This is the
first time we have had outsiders come

in and encourage us to improve our
sale. And, it has worked!"
Above, accurate records are necessary responsibility. These three Hopis are making a final check to determine accuracy of
the record sheets. Above right, trucks began arriving as sale closed and loaded out
within a few hours. Below are some of
the Hopi women who prepared the B.B.Q.

feast for the buyers and ranchers and

visitors.

Assure greater weight uniformity
of animals in each sale lot. Animal
weights in each sale lot were in a 50
pound range.
Each animal's arrival weight, along

with tag identity number were recorded on appropriate sale lot sheets.
After all cattle were received,
eighed and graded, and assigned to

appropriate pens, arrival weights of
11

Cattle Feeding In Arizona
by Russell Gum & Elmer L. Menzie*

The two figures in these two pages were programmed

by the senior author and printed by an electronic
Editor.
computer at the University of Arizona

Introduction
Cattle feeding in Arizona is one of
the most dynamic and important sectors of the agricultural economy of the
state. The dynamic nature of the industry is evidenced by the many

FIGURE 1

CATTLE ON FEED IN RRIZONR

changes which have taken place in
the period since the end of World
War II. Changes in the number of

cattle fed, the size distribution of

feedlots, and the efficiency of feeding
cattle, as well as many other changes,

have been observed in the Arizona
cattle feeding industry in recent years.
This report is designed to both describe some of the important changes

which have taken place in the in-

dustry and to investigate the current
economic position of the industry in
Arizona.

Importance of Cattle Feeding
Arizona is one of the main cattle

feeding areas in the nation. In terms
of the number of cattle on feed January 1, Arizona has ranked among the
°Former Assistant Professor and Professor,
respectively, of Agricultural Economics.
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Table 1.

Cattle on Feed

J
Year

Arizona

1930
1935
1940
1945
1950
1955
1960
1965
1970

23
28
64
60
59
169
265
348
510

Rank of
Arizona's Cattle

Thousands of
Cattle on Feed
United States`

Feeding Industry
21st
16th
16th
20th
16th
11th

3,113
2,215
3,633
4,411
4,390
5,795
7,535
9,483
13,249

ranking has increased from the 1930-

tics, cattle on feed increased from
3,113,000 in 1930 to 13,249,000 in 1970.

In the 1950 to 1970 period the numbers of cattle on feed increased less

than threefold from 4,390,000 to 13,-

Cash Receipts in Arizona Agriculture and for Sales of

Table 2.

Cattle and Calves.

Arizona ranked ninth in numbers of
cattle on feed January 1, 1970, with

Year

a total of 510,000 head.

Total Receipts'
(thousand dollars)

1935
1940
1945
1950
1955
1960
1965
1969

48,156
60,963
141,597
277,637
345,646
437,745
513,778
709,854

Since 1930, the number of cattle on

feed has increased from 23,000 to
510,000 in 1970. This growth has not

been even but rather concentrated in
t e period after World War II. Since
50, there have been only two years,
58 and 1964, when the number of

( Figure 1), representing an average
rate of growth per year of about 11

flected by the twenty -six state statis-

9th
8th
9th

1950 period where it remained between sixteenth and twenty -first to

the present level of eighth to eleventh
for the 1955 -1970 period. ( Table 1) .

from 59,000 in 1950 to 510,000 in 1970

For the nation as a whole, as re-

*26 Major states.

This

Arizona increased over seven -fold

percent.

Source: Agricultural Statistics, U.S.D.A. for the years 1930 -1970.

top twelve states since 1955.

cattle on feed has not increased from
the previous year. Cattle on feed in

Receipts From
the Sale of Cattle
and Calves

(thousand dollars)
6,229
15,964
32,642
46,959
70,278
126,480
170,084
312,385

Percent
Attributed
to Sale
of Cattle
(percent)
14

26
23
17

20

29
33
44

Source: Agricultural Statistics, U.S.D.A. for the years 1935-1970
Including government payments.

This represents
an average rate of growth per year of
about 5.5 percent, or about one -half

249,000 ( Figure 2 ) .

FIGURE 2

CATTLE ON FEED IN U.S.
THE NUMBERS ARE FOR JAN

1

the growth rate for Arizona during
the same period.

EACH YEAR

15

f

Cash Receipts
The cash receipts from livestock,
including both feeder and fat cattle,

have been rising steadily since 1935
due in large part to increases in the
number of cattle fed in the state. The
percent of the cash receipts of the agricultural sector of the Arizona economy, which can be attributed to these
livestock sales, has also been increasing. In 1935, only 13 percent of the
cash receipts from agriculture in Ari-

9

zona were due to livestock sales, while

in 1969 this amounted to 44 percent,
making livestock one of the most im-

portant sectors in terms of gross income ( Table 2) . If the current trends

0

in cattle feeding continue, as is ex-

HO1930

1935

1940

1945

1950

YEAR

1955

1960

1965

1970

pected, cattle feeding will continue to
be a dynamic and important sector of
Arizona's economy.
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FORTALEZA
On October 23, 1963 a three -way
partnership in technical assistance
was formalized by the University of

BRAZIL

CEARA

Arizona, the Federal University of
Ceara ( Brazil) and the U.S. Agency
for

International Development

(USAID) .

How It All Started
In the early 1960's a request was

Agriculture'ss Brazil
Colle: of Agriculture'
Contr et is Seven Ye rs Old

made by the Brazilian government to
the USAID Mission in Brazil for assistance in agricultural development.

G. Matlock*

Particularly noted was the need for
improved college level agricultural
education.

Brazil is too large and diverse for
any one U.S. university to provide

technical assistance for the entire

country, so it was divided rather arbitrarily into four
the arid northeast was one of
geographical areas
them. Because of similarities between Arizona and
Northeast Brazil in climate, vegetation, and cultivated
crops, the University of Arizona was contacted as a
possible contractor to work in developing an as yet un-

5 to 6
The climate is the tropical wet -dry type
month rainy season from January through June followed
by 6 to 7 months of dry weather.
Average rainfall seems adequate but distribution ,
both time and space is poor. Severe droughts are co -

selected Brazilian college of agriculture.
A three -man survey team from the College of Agriculture composed of Dr. Jimmye S. Hillman, Head, De-

Agriculture in Ceara is characterized by low productivity per worker. Subsistence farms make up the

partment of Agricultural Economics; Dr. Andrew Mc-

Comb, Head, Department of Watershed Management, and
Dr. Darrel S. Metcalfe, Director of Resident Instruction,
went to Brazil in 1962 and spent about two months visit-

ing various colleges of agriculture, conferring with administrators and faculty and with government officials.
As a result of their survey and conferences a tentative
agreement was reached between the School of Agriculture of the Federal University of Ceara, the Agency for
International Development and the University of Arizona
for a cooperative program of institution building. The
University of Arizona College of Agriculture faculty voted
unanimously to enter into the proposed agreement which

was finally approved by all parties.

Ceara, Its Agriculture and School
of Agriculture
The Brazilian State of Ceara is located on the northeast coast of Brazil, near the eastern -most point of the

country. ( Above) It is about half the size of Arizona
( 60,000 square miles ) and has a population of almost
4 million. Topographical relief is low; the highest point
in the state is about 800 meters ( 2600 feet ); and the slope

\`
1

mon.

majority of farm units although there are some very

large, inefficiently operated farms. Among the principal

cultivated crops are cotton, corn, beans and bananas.

Some citrus is grown. Livestock production is predominantly beef cattle, but includes goats, sheep and poultry.
Dairy farms are found near the big cities.

The School of Agriculture, founded as a private

institution in 1918, had 30 members in its first graduating
class. On May 7, 1935 the School was federalized under
the jurisdiction of the Ministry of Agriculture. Then in
1954, when the Federal University of Ceara was created,
the School of Agriculture became a part of that institution.

It was organized in the pattern of European universities with 23 independent chair professors, each
operating rather autonomously in his own special area.

All students followed the same curriculum with no opportunity for specialization. No graduate study was available; in fact, none of the faculty held advanced degrees
in 1963 when the contract was initiated. Most faculty
were part time employees and came to the campus only

to teach their courses.

Description of the Contract

Under the terms of the contract the University of
is generally toward the coast with some isolated mountain Arizona College of Agriculture provides technical advill
ranges. The School of Agriculture is located in the capital and assistance to the USAID Mission and to Brazil flt
city of Fortaleza.
14

Campus Coordinator, Brazil Program

at the School of Agriculture would have occurred without the contract; many can be definitely linked to the
contract; and still others were probably assisted in becoming a reality by the catalytic action of the Arizona
group.
There are some positive indicators of progress. Table

I summarizes the results of the Brazilian faculty training
to date. As indicated previously, no faculty members held
advanced degrees in 1963; today almost 50 percent of
the 87 faculty members do.

Table I Faculty Training Program
Location of
Training
U. S.

In Training
Degree

of the University of Ceara, is Dr. Otavio Braga, above. He is

4
16
o
15

M.S.

2

Short Courses

o

23
13

M. S.

1

o

Non - degree

assisted by University of Arizona College of Agriculture personnel
shown on page 16.

Brazil

the purpose of improving agricultural productivity, increasing efficiency in the utilization of agricultural resources and achieving higher standards of living for the

Chile

rural population. These improvements are sought through
development of a "land -grant college" type of philosophy

in education, research and extension at the School of
Agriculture of the Federal University of Ceara.

The College of Agriculture is attempting to meet
t ese objectives by providing 1) faculty and staff mem-

s in Brazil to give advice and assistance for improved
ethods in teaching, research, and extension in various
agricultural fields; 2 ) training programs in the United
States and Brazil for School of Agriculture faculty members and technicians; 3) assistance in teaching regular
and special courses, in developing surveys of educational
needs and in improving courses, curricula and teaching
methods; 4) assistance in organizing, administering and
conducting research projects; 5) advice to the administrators of the School of Agriculture, and 6) equipment, books

and supplies needed in the teaching, research and extension programs.

Technical assistance has been provided by College
of Agriculture professors on two -year or longer tours of
duty and faculty members on short term assignments.

The original group under the leadership of Dr. W. J.
Pistor began arriving in Fortaleza in March 1964. At
the present time six faculty members are in Fortaleza
with Dr. LeMoyne Hogan as Chief of Party. Dr. D. F.

McAlister and Dr. T. M. Stubblefield have also served in
this capacity.

Completed

o
13
4
o

B.S.
M.S.

Ph.D.

Director of the School of Agronomy (Escola de Agronomia)

1970

The School of Agriculture has been completely reTwo research institutes, previously independent, have been brought under the leadership of the
Director of the School of Agriculture. The autonomous
chair professor system was eliminated and five departorganized.

ments - Plant Science, Animal Science, Agricultural
Economics, Agricultural Engineering and Agricultural
were organized. Departments select one
of their members to serve as department head each year.
Eighty percent of the faculty are now on full time appointTechnology

ments.

All courses have been revised, using updated material
and adding laboratory exercises. Several laboratories for
teaching and research have been established and
equipped. The curriculum now offers the students an

opportunity to specialize in one of the five departments
and eliminates duplication of courses offered in other
branches of the University. Master of Science programs
with majors in Agricultural Economics, Plant Science and
Animal Science are ready to start.
The library at the School of Agriculture is considered
the best at the University of Ceara. Many new books,
periodicals and journals have been acquired and catalogued. Since Portuguese language textbooks are not
readily available for the students, a large number of text-

books for some courses were obtained and are made

available for students' use in the library. Individual study

areas are provided and this new arrangement permits

USAID provides the financing for the contract and professors, for the first time, to make library assignments.
important supportive or backstopping activities mainly
The importance of faculty research is stressed and
through the missions located in Recife and Rio de Janeiro. about 60 projects were funded this year from various
The Federal University of Ceara provides office space for sources includin g the Bank of Northeast Brazil and the
the University of Arizona staff and supports local project Ford Foundation. University of Arizona faculty members
activities in many other ways. Cooperation with other do not conduct independent research, recognizing that
units of the Federal University of Ceara and Brazilian such efforts would have no lasting effect. In the Curu
government agencies is emphasized in carrying out the River Valley, sixty miles west of Fortaleza, several small
jectives of the contract.
farms were purchased and combined to create an experiProgress Since 1963
ment station for graduate student and faculty research.
Naturally some of the changes which have occurred Extensive land leveling, canal lining and drainage projects
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7 Years in Brazil
( from previous page)

are underway. Significant research
has been conducted on beans, corn,
sorghum, alfalfa, cattle feeding, range

management and hydrology, among
other projects.
A sweet potato variety trial has had

impact throughout the Curu Valley.
Cuttings of several improved sweet
potato varieties were brought from

the United States and tested at the

experiment station. One variety

showed a 60 percent increase in yield
over the native sweet potato and also
was less stringy and more palatable.

U. of A.'s personnel from College of Agriculture are from left: Drs. Jack Stroehlein,
Agricultural Chemistry and Soils; LeMoyne Hogan, Horticulturist and Chief of Party in
Brazil; Ralph Price, Food Technology; Miss Conceicao Cavalcante, Secretary to party;

The adoption of this variety started
with the workers at the station, who
carried cuttings to their home gar-

Drs. Roger Fox, Agricultural Economist; Charles Haines, Animal Nutritionist; and

throughout the valley.
The experiment station also serves
as a training center. Several of the
short courses and in- service training

the residents of Arizona. To main-

from various governmental agencies
have been held at the stations.
Graduates from the Federal University of Ceara's School of Agriculture are now found throughout Brazil.

frequently for social affairs and briefing on contract activities.
International agriculture is impor-

state, Rio Grande do Sul. Table II

state's total agricultural output. Arizona producers benefit from a market
greatly enlarged by foreign purchases.

Mr. Roy Nelson, Agricultural Experiment Station.

dens, and it is now being grown to the benefit of both students and

programs conducted for personnel

lence is a task that cannot be comtain the interest and enthusiasm of pleted in seven years, or even twice
Arizona faculty members who have that. Great strides have been made
been in Brazil, a "Brazil Alumni" and all parties to the contract agree
group was formed. The group meets that it should continue on its present

School of Agriculture in 1963 and in
1970.

United States. Arizona's share of the
agricultural export market in 1970 was
estimated at almost 62 million dollars,

What About the Future?

Table II Statistical Comparison
Student body
Annual Graduates
Full time faculty

1963

1970

264
58
34

612

140 (est.)
70

University of Arizona
Benefits, Too

Not all the benefits from the con-

tract have gone to Brazil. University
of Arizona faculty members who live

and work in Brazil gain knowledge
about international agriculture in gen-

eral and Northeast Brazil in particular, and experience in working in a
less- developed area adds a new dimension to their professional competence.

This information and experience is
brought back and made a part of the
teaching, research and extension activities at the University of Arizona
16

basis for a few more years. Exchanges

of professors between Fortaleza and
Tucson will play an increasingly im-

tant to Arizona and to the entire portant role in the program.

They are working in the Amazon
basin, in the interior of the country
and in the southernmost Brazilian representing about 10 percent of the

compares information about the

that will endure as a center of excel-

Building an institution in Brazil
PROGRESSIVE

AGRICULTURE

IN ARIZONA

year -to -year funding

The

necessary

contracts with the Agency for Intl,
national Development makes long
range plannin
but the University of Arizona
odifficult,
College of Agricul-

ture hopes to be able to continue

working with the Federal University

of Ceara in building its School of

Agriculture and finish the task started
in 1963.
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