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Preface
It is with special pleasure and pride that I prepare this
preface for the centennial history of the College of Agriculture, the University of Arizona's first operating unit.
In my undergraduate days at the University I majored in

about one -half pound per day. These processes became the bases for expansion of feedlots in the grain
sorghum producing areas of the United States.

agricultural chemistry and soils because I could satisfy my
scientific interests in a research- oriented department that
engaged the entire faculty in investigations. As an alum-

o Our Experiment Station research relating to the
mottling of teeth identified the culprit as excessive
amounts of fluorides in drinking water.

nus of the College I am proud to say that my undergraduate work prepared me in admirable fashion for my
subsequent doctoral program at the University of Wisconsin and for my career thereafter. I acknowledge the pro-

found debt that I owe to my principal undergraduate
advisers, the late Professors T. F. Buehrer, physical
chemist, and W. P. Martin, soil microbiologist.
Both the University and the College of Agriculture
were authorized by the Territorial Legislature and shaped
by three pieces of federal legislation. In 1862 the Morrill

Act provided for the funding of resident classroom instruction in the new land grant universities. In 1887 the
Hatch Act established the agricultural experiment stations and, in 1914, the Smith -Lever Act authorized the
cooperative extension service. The land grant colleges of
agriculture and the United States Department of Agricul-

ture, created in 1862, have worked cooperatively to
transform agriculture, forestry and rural and urban home
life in this country. I know of no area of federal -state
relations in which programs have been more effectively
integrated over the years. I know of no phase of Arizona's
agriculture that has not been profoundly influenced by our
College.

o Cotton has been a major crop in the State ever
since long staple cotton seed was imported from
Egypt early in this century. One selection from these
imports became the Pima variety that, after crossing
with other strains, gave rise to Pima Si, a preferred
strain with a fiber yield 50 percent greater than the

o A major factor in developing the high productiv-

ity of Arizona agriculture was the application of
research by our soil and water scientists in the areas of

soil chemistry and physics, microbiology, fertilizer

use and soil management. The application of the
laser beam for soil leveling and the use of drip
irrigation are recent examples that will no doubt
become major factors in the more efficient use of
irrigation water in the years ahead.
o Our Cooperative Extension Service, has done an
excellent job in informing our façlners and ranchers

of the most recent research results that influence
agricultural productivity.

Familiar as I am with the spirit and dedication of
faculty, staff and students in the College of Agriculture
today, I have no doubt that the College will continue its
high- quality work through the second century of the
University's history. Its contributions will be more necessary than ever, given the inevitable pressures as Arizona
seeks to accommodate an enlarged population and an
expanded economy in its demanding environment, while

maintaining the quality of life that distinguishes this
State. Out of the challenges of this situation will come the
opportunities for the College to operate on the frontiers of

new knowledge and to enhance further its reputation.
Given that so much of the world has hot and arid environments similar to Arizona's we can look forward to an
increased international reputation as we contribute to the

Pima parent strain. Another triumph of our cotton

world struggle to produce food, fiber and raw materials in

laboratory was the development of a machine for use
in the rapid measurement of tensile strength of cot-

pace with an expanding population. These will be the

ton fiber. The device has become the universally
accepted means of determining this critical characteristic.

forces stimulating the future research, teaching and public service that will sustain the College as a vibrant element in the life of the University of Arizona and of the
State.

o Our feedlot research program discovered that
steam processing and thin flaking of sorghum grain

could increase the daily weight gain of cattle by

Henry Koffler
President
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Old Main, or School of Mines Building, unfinished in 1890, when Frank A. Gulley arrived.

Chapter z /... 1891
Plants will be engineered during the next 100 years by

University of Arizona scientists, plants that will be
adapted to life in arid and semiarid lands and that will
yield products necessary to support quality human life and
industry. Agricultural animals, too, will be engineered to
live more comfortably and to be more productive in these
environments. Research programs in the College of Agriculture Arizona Agricultural Experiment Station
(AAES) already embrace today's advanced biotechnology.
AAES scientists are leading the way, with other Univer-

sity scientists beyond the frontier, into a new era of
genetic engineering. Plant research includes cell fusion,
microculture and gene transplants. Embryo recovery and
transfer will become a focus of animal scientists.
These advanced investigations could not have been

forecast at the turn of the century. In fact, Robert H.
Forbes, the director of the AAES and dean of the College

of Agriculture who parented both organizations from
childhood to adulthood, believed otherwise in 1900 when
he wrote, quite appropriately for that time, that "Costly
experience in Arizona has demonstrated the futility of
trying to make Nature recognize the motives of human
expediency. The diplomat, therefore, who commands a
peach tree to bloom and be fruitful on top of a frost -bitten,

calichi (sic) hill, is likely to meet with an embarrassing
refusal, as is also the scientist who tries to force unnatural

results where, for the time being, they will satisfy sectional feeling."
Eight years later, Forbes cast a prediction based on
newly acquired information related to the development of
reservoirs in the desert to supply irrigation water where
none had existed previously and on the knowledge that a

better understanding of the "peculiar agriculture of this
region" would develop through the partnership of pioneer
farmer and researcher. He forecast "A possible future
income of something like $90,000,000" annually from
irrigated agriculture in Arizona. When he predicted that
revenue for the mid- 1940s, he also reported that "the
value of farm products in Arizona in 1907 was not far from

$9,000,000."
Income from agriculture in Arizona during 1983
amounted to about $1.8 billion, of which $1.0 billion
were from crops.

When Forbes made his forecast, the AAES budget,
College, was $32,782.51.

which was that of the

Budgeted funds for the AAES in fiscal 1985 are more than
$12.8 million, for the College, more than $23.7 million.
And nearly $8.3 million additional funding comes from
research grants and contracts.
Ten men were enrolled in agricultural courses in 1908.
Seventy years later enrollment in the College of Agricul-

ture" peaked at more than 2,800 students, men and
women.
Six years after Forbes' prediction, the Arizona Agricultural Extension Service was established with a superinten-

dent and five employees. At the end of the 1970s, the
Cooperative Extension Service employed a director and
some 150 scientists, technicians, agents and support staff.
Forbes could not have forecast the breeding of plants
that increased production by 50 percent the year after seed
release, or the developing of processes for cattle feeds that
would make utilization by cattle so efficient that feeders in

the State could save about $8 million yearly, or the
engineering of dairy environments to increase milk yields
1

in Arizona dairies by about $7 million annually, or,
finally, monitoring of field crop diseases by satellite, in
1908, a Jules Verne notion.
But in general what he forecast did come to pass, a
fruitful union between the pioneer farmers of the Territory
and the young discoverers of the College of Agriculture. A
chronicle of the College follows and in the chronicle, the
College of Agriculture is variously referred to as the "College" and the "School." These references reflect the ambiguity of State and University officials with respect to the

proper designation of this division of the University.
About midway through the first decade of this century,
College became the preferred designation.
Unlike the agricultural and mechanic arts colleges in
the eastern and midwestern portions of the United States
established under the Morrill Act, the College of Agricul-

ture at the University of Arizona was not only a late
comer, but a late bloomer as well. It reflected in its
development and growth the environment in which it was
created.
When President Abraham Lincoln signed into Law the

Morrill Act, later to become known as the Land Grant
Act, on July 2, 1862, "European" agriculture had been
practiced in some parts of the East for almost 200 years.
Arizona was not yet a territory. Pioneers from the East
had begun arriving in this region only 10 years before.
Established agricultural practices were those of the indi-

which federal funds flowed to support the University.
These benefits were not available to Arizona because it
was not yet even a territory, but the provisions of the act
were known to the man who was named by Lincoln to be

the first territorial governor. John N. Goodwin was a
native of Maine and a graduate of Dartmouth who had
additional schooling in law. He and those who came with

him to establish the territorial government, were men
who recognized the necessity of developing an education
system.
In his first message to the First Territorial Legislature,
convened early in 1864, Goodwin listed free education as
being the first need of the Territory. "The Act of July 2,
1862 [The Morrill Act] the operation of which has been

extended by the present Congress has provided for the
establishment of an Agricultural College in every state or
territory that shall avail itself of its provisions and comply
with conditions," Goodwin told the Legislators. "I recommend that you take the necessary steps to enable the

territory to accept this donation.

.

.

.

It is for you to

determine what legislation, if any, the interests of Arizona
require under this donation, or what further legislation in
that direction should be asked of Congress," he said.
Although Arizona Territory had no no public schools,

protestant churches, courthouses, stagecoaches or telegraph lines when Goodwin delivered his message, the

through trial and error agriculture that worked in arid and
semiarid conditions. They may as well have traveled to

Legislature authorized a University of Arizona and wrote a
constitution for it. Further, the Legislature set up a board
of regents, provided that the institution be supported by
the sale of lands granted by the Morrill Act and gave the
regents one year in which to find a site, free if possible.
The two Regents were Gilbert W. Hopkins and Wil-

another planet. Agricultural scientists were not to be
attracted to Arizona for another 30 or 40 years, until
Arizona Territory secured a land grant institution of

liam Walter, with Richard C. McCormick, territorial
secretary of state, acting as ex officio president of the
board. Walter later moved to California. Hopkins, a

higher learning.
But what was the Morrill Act? The Morrill, or Land
Grant, Act, provided the mechanism by which the federal

young mining engineer from New York who lived at the
Maricopa Mine, was killed by Indians before 1864 ended.
McCormick succeeded Goodwin in 1865, serving until

genous populations and were not readily adaptable to
those practices imported by the settlers. These pioneer
agriculturists and those who followed had to develop

government could donate "public lands to the several

1869. During these years the only action relevant to

States and Territories which may provide colleges for the
benefit of agricultural and mechanic arts."
Money from the sale of the lands was to be invested in
stocks that yielded not less than 5 percent return. These
earnings in turn were for "the endowment, support, and

establishing the university were to appoint D. H.

maintenance of at least one college where the leading
object shall be, without excluding other scientific and
classical studies and including military tactics, to teach
such branches of learning as are related to agriculture and
the mechanic arts, in such manner as the legislatures of the
States may respectively prescribe, in order to promote the
liberal and practical education of the industrial classes in

the several pursuits and professions in life," the law
stipulated. Education in agriculture, then, was a-primary
objective under the Morrill Act for establishing the University of Arizona and later became the funnel through
2

Stickney to fill the vacancy left by Hopkins' death and to

send Congress a request to extend the benefits of the
Morrill Act to the Arizona Territory. The Regents did not
select a site for the university and the Morrill Act benefits
were not granted until nearly 20 years later.
The next governor, Anson P. K. Safford (1869 - 1877),
made great progress in establishing public schools and in
arousing interest in eduction.
Little attention was paid to education in the Territory
by the two governors who succeeded Safford, John Philo
Hoyt (1877 -78) and John Charles Fremont (1878 - 1882).
While Fremont left little behind to mark his administration, he did preside over the Eleventh Territorial Legislature, his last. When members of that assembly, became

aware that university land grants in some territories,

including Arizona, were being discussed in the 47th
Congress, they passed a resolution requesting a grant for

Much transpired, however, during the two years between
the meeting of the Twelfth and Thirteenth Legislatures.

Arizona. Perhaps coincidentally, the act of Congress

The military telegraph had entered the Territory in

granting 72 sections of land each for use by and support of
universities in Arizona, in common with the Territories of
Dakota, Montana, Idaho and Wyoming, was passed Feb-

affixed his signature of approval to the resolution of the
Arizona assembly.

1873 to lead the way for Western Union lines. A number
of daily and weekly newspapers were operating. The long
war with the Apaches was approaching its conclusion.
And legions of Chinese laborers brought the railroad to
the Territory.
Now, in 1885, 21 years after John N. Goodwin, first

Another plus for Fremont, was his appointment of

territorial governor of Arizona, urged members of the

Moses H. Sherman, an experienced school administrator
and teacher, as superintendent of public instruction. Sherman had the responsibility of recapturing the ground lost
in public education after Safford resigned in 1877 because
of ill health. It also fell to him to select the 72 sections
granted Arizona Territory. With the help of the register of
the Federal Land Office in Prescott, where Sherman was
principal of the public school, he selected in December

First Territorial Legislature to pass legislation establishing
a university, Governor Frank A. Tritle, concerned about
safeguarding the land grants attached to the Morrill Act,
asked the "Thieving" Thirteenth Legislature to establish a

ruary 18, 1881, three days before Governor Fremont

1882 72 sections of prime timberland in Coconino
County. Only 57 sections were granted by the Federal
Land Office because 15 sections had been set aside previously for a national forest.
F. A. Tritle was appointed territorial governor in 1882
and in his message to the Twelfth Legislative Assembly,

convening in 1883, opposed establishing a territorial
university because there were no funds to support it.
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Congress Street, downtown Tucson, about 1885.

university at an early day. The Legislators, surprisingly
enough, passed legislation that was signed by Tritle on
March 12, 1885 to establish a university and sent it home
to Tucson with the delegation from Pima County, along
with an appropriation of $25,000 that was good, however, only if the legislation was acted upon within two
years.

Passage of two acts of Congress, both related to the
Morrill Act, during the next five years further encouraged

Tucson, Pima County and Arizona to develop higher
education in the Territory. First was the Hatch Act,
signed by President Grover Cleveland on March 2, 1887.

Second was the supplement to the Morrill Act, approved
by President Benjamin Harrison August 30, 1890. Both
carried $15,000 appropriations.
Selim M. Franklin, a Tucson attorney not yet 30 years
old, was appointed to the Board of Regents of the Territorial University on July 7, 1888 by Governor C. Meyer
Zulick.
Four years earlier, Franklin had been elected represen-

tative from Pima County to the Lower House of the
Thirteenth Territorial Legislature, where he had been
instrumental in securing passage of the legislation that
established the University. That legislation had passed
the Upper House but had faltered in its journey through

the Lower House and it fell to Franklin to "talk it
through" on the last day of the Legislative session, March
12, 1885. In an address delivered during the first celebration of Founders Day, March 12, 1922, he recounted the
events of 37 years previous.

"I told my associates it was conceded that the 13th
Legislature was the most energetic, the most contentious
and the most corrupt legislature that Arizona had had. We
were called the fighting thirteenth, the bloody thirteenth,
the thieving thirteenth, and we deserved those names; and
we all knew it.
"We had employed so many clerks for our committees

that each member had one and a half clerks. We had
subsidized the local press with extravagant appropriations
so that our shortcomings should not be published in their
columns; we had voted ourselves additional pay in viola-

tion of the Act of Congress," Franklin had said in re-

minding his fellow assemblymen of their work during the
Legislature's term.
"But gentlemen, here is an opportunity to wash away
our sins. Let us establish an institution of learning; let us
pass this bill creating a University, where for all time to

come the youth of this land may have opportunities of
education; where they may learn to be better citizens than

we áre: and all our shortcomings will be forgotten in a
misty past, and we will be remembered only for this one
great achievement," Franklin had said in his speech to the
Lower House.

At this point in his oration to the Lower House,
Franklin recalled in his 1922 address, he traveled back in
time three years to his commencement at the University of
California at Berkeley. Drawing on that memory,
Franklin "pictured to my associates the commencement
days of our future University of Arizona, when the grace-

ful maidens in white gowns, and the stalwart youth,
seated amidst bowers of flowers facing great stretches of
green lawns on which the people had assembled, would

raise their voices in praise of the glorious Thirteenth
Legislature, which had given them the great opportunity
of their lives.
"For your own salvation, gentlemen, you must vote for
this bill," he implored the Lower House in his closing
remarks.
"Then there arose applause, such as we had not heard in
the house before. The lobbies cheered and stamped and

clapped their hands. The Speaker rapped for order so
gently that no one heard him.
"On a wave of enthusiasm the bill was passed, with only

one dissenting vote.

.

.

," Franklin recalled that first

Founders Day.
Franklin described the state of the University when he
became a Regent.
"The new building was in course of construction; the
contractor was in the hospital recovering from looking too
intently upon the wine when it is red; the appropriation
($25,000) was about exhausted," Franklin told his audience.
Nothing had gone very smoothly since Tucson had been

awarded the University. The $25,000 authorized to erect
a building and buy equipment was to be raised through
negotiation of Territorial bonds. The bonds were not to be
issued until 40 acres of unencumbered land for use of the
institution were given to the Board of Regents.
"Time went on," Franklin remembered. "No one offered any forty acres to the Board of Regents. The people
did not want a University, they wanted the capital (of the

Territory, which had remained in Prescott), and like a
spoiled child would not accept what they could get."
Finally the difficulty of acquiring 40 acres of donated
Selim M. Franklin, Legislator, Regent, first director,
Arizona Agricultural Experiment Station.

land was solved by the sporting element, W. S. Read,
owner of the most pretentious saloon in Tucson, and two

friends, gamblers B. C. Parker and E. B. Gifford, who
4

seemed to find diversion in bestowing gifts upon

afternoon of October 27, 1887, an event fully reported by

churches, schools and welfare projects that the best citizens desired to promote, but found irksome to finance.

the local papers. About 600 people attended - mostly
interested citizens, officials and pupils from public

(The names of the donors and spellings are from the
Regents' minutes, November 27, 1886.)

schools, among the latter the young girl who used a plow
to break ground.
When the Fifteenth Territorial Legislature convened in
January 1889, the University building amounted to walls
and framework for the roof. Funds had been depleted. The
Regents asked the Legislature for an additional appropria-

Less than four months before the appropriation was due
to lapse, the Board of Regents viewed and accepted those
40 acres of land, a quarter of a mile east of the City limits,

and on that same day, November 27, 1886, the deed to
the property was duly recorded.
Regents who attended the first meeting were J. S.

Mansfeld, owner of the Pioneer News Depot and a
naturalized citizen from Pasewalk, Prussia, who was involved in many aspects of education in Tucson and in
developing the public library. Charles M. Strauss, from
New York, was Tucson's former mayor and would become
superintendent of public instruction. M. G. Samaniego, a
naturalized citizen from Sonora, Mexico, was a prominent
politician, cattleman and owner of large amounts of property. Rounding out the Tucson -based Regents was John S.
Wood, from Virginia, who served as Pima County school
superintendent in addition to his duties of probate judge.
Attending from Phoenix was Regent R. L. Long, a native

of Pennsylvania, who was then superintendent of public
instruction.
Following this action, the Regents applied to the Territorial Treasurer for the $25,000 in bonds, which were

received January 21, 1887 and later purchased by
D. Henderson's Bank of Tucson.
Next to occupy the attention of the Regents was de-

veloping a water supply at the University site, which
contained an abandoned brickyard, complete with a well.
Bids were advertised first in March 1887, followed by a
series of misunderstandings with contractors through the
spring, summer and into the fall. Finally the Board voted

on September 13, 1887 "that the Committee on Water
(Samaniego and Wood) be empowered and instructed to
clean out and put in condition for use the well, that is now
upon the University grounds at an expense not to exceed
one hundred dollars."
Next, bids for erecting the building had been ordered
advertised for 20 days during the Regents' meeting August 31, 1887. The minutes of that meeting read, in part,
"All members of the Board expressing themselves as anx-

ious to proceed with the erection of the building to be
known as the School of Mines, and the plans and specifications as furnished ... being incomplete and unsatisfactory

it was on motion carried that so much of the plans and
specifications now on file in this office as can be used be
hereby accepted.
...
An agreement was reached October 3, 1887 between
the Regents and M. J. Sullivan "to do a certain portion of
.

.

the work necessary for the erection of the School of
Mines." Total value of the agreement was $27,669.
Groundbreaking for the building was held in the late

tion. The Council and House later passed an "Act to
provide for the further erection and maintenance of the
University of Arizona." Before the end of the session,
however, Governor C. Meyer Zulick, Democrat, was
voted out of office and Lewis Wolfley, Republican, was
installed. Among the 11 bills sent by the Legislature to
Zulick on March 21, 1889 for his signature was the one
appropriating more funds to continue construction of the
School of Mines building. He decided to let the bills fail or
fall without action, by the pocket -veto. So he put them in

a drawer of his desk, and no money was appropriated to
resume construction of the building.
The Board of Regents held a meeting on March 25,
1889 to appoint a ways and means committee to work out
a plan for continuing construction. By the last of June
arrangements had been made with a local bank whereby
all demands could be paid when presented.
About that same time the Regents apparently became
aware of the Hatch Act and the $15,000 annual appropriation attached to it. Twenty percent of this money could
be used for building construction and maintenance the
first year and 5 percent annually thereafter.
The purpose of the Hatch Act was stated by Congress
"To promote scientific investigation and experiment respecting the principles and applications of agricultural
science, to this end there shall be established under the
direction of the college or colleges, or agricultural departments of colleges in each State or Territory established, or which thereafter be established, in accordance
with the provisions of an Act approved July 2nd, 1862,
entitled 'An Act donating lands to the several States and
Territories which may provide college for the benefit of
agriculture and the mechanic arts,' or any of the supplements of said Acts, a department to be known and designated as an 'Agricultural Experiment Station. While the Regents and most people in the Territory
who were interested in developing the University referred
to it as the School of Mines, the money attached to this
newly discovered agricultural act demanded some respect.

"To obtain this annual appropriation it was necessary

for the Board of Regents to establish an agricultural
experiment station," Franklin recalled in the Founders
Day address, "also to place its college of agriculture on an
operative basis, by having a professor and assistants, so as
to safisfy the Department in Washington that the college
was a going concern."
5

At the July 1, 1889 meeting, the Regents took steps to

be necessary to procure the $15,000 appropriation for the

satisfy the Department in Washington that the college
was a going concern. First the following resolution was

year 1889 and ask that the amount be included in the

passed.
Whereas the law creating the University of Arizona

notify the Hon. Secretary that we now have donated (to us)
ten acres of land. . . ...

provides for the Department of Agriculture, and the

deficiency bill to presented to the next Congress, and to

While selling Washington a College of Agriculture,
the Regents presented another institution to the Terri-

Board of Regents are desirous of establishing a College of
Agriculture in compliance therewith now, Therefore be
it, Resolved:
That there be established a College of Agriculture of the
University of Arizona, with one Professor, and the director of all experimental stations, that there are now or may

tory. Earlier that day the Board authorized purchase from
the Citizen P. & P. Co. of an electrotype of the "School of
Mines" building to be inserted in the illustrated edition of
the Tucson Citizen.

professors, instructors, and employees as may be hereafter

In October 1889, only California and Nebraska of the
17 western states had land grant institutions that had been
operational for any length of time. New Mexico and Utah

determined by the Board of Regents.

also applied in 1889 along with Arizona; seven other

hereafter be established by or under the control of the
University of Arizona; That there shall be such assistant

The resolution was adopted unanimously by the Regents, who then set about the business of fabricating one
professor to go along with their other creations.

"We had no money to employ a competent man,"
Franklin said, "so we determined to elect one of the Board

as professor and director, without salary, to act as such
until we obtained the appropriation from the Federal
Government .
it was ascertained that I was the only
member of the Board who held a college degree; so I .
.

.

.

.

states had applied in 1888; and the remaining five states
did not seek land grant status for one to six years.
The Regents received no response from the Secretary of
Agriculture. Finally late in the fall the Board appealed to
Territorial Congressman Marcus A. Smith to help in securing the Hatch Act appropriation.
By the end of January 1890 no word had reached the
Regents from Smith or the U.S. Department of Agricul-

ture. On February 1, the Regents formally named its

was elected as the first professor of the University."

creation the Agricultural Experiment Station of the Uni-

Franklin's title was professor of agriculture and superintendent of experimental stations.

versity of Arizona and turned their pleas to Governor

No further action was taken by the Regents until
October 8, 1889. The minutes of that meeting record
acceptance by the Regents of 10 acres land near Phoenix
donated by Franklin to be used as an experiment station.

Earlier, the Regents had instructed the secretary "to
transmit to the Hon. Secretary of Agriculture, a copy of
the resolution adapted (sic) by the Board, July 1st 1889,
organizing a College of Agriculture, and the election of a
professor of the same, who shall be (superintendent) of
experimental stations, and ask what further steps would

Lewis Wolfley, while renewing contact with Smith.

According to the Regents' annual report for 1890,
"After much labor on the part of the Board, ably assisted
by Governor Wolfley, ten thousand dollars for Arizona,
was, by the recommendation of the Secretary of Agriculture, placed in a deficiency bill. . . ." The Regents had
received only $10,000 instead of $15,000 because of the
late date of their application.
The money became available in June of 1890, and the

Board quickly entered into contracts to spend the full
$10,000 allowed for fiscal 1890.

Old Main, or School of Mines Building, ready for students, 1891.
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F. H. Goodwin, a Regent, was named superintendent

of the grass station, a plot of more than 10 acres on
University grounds. Goodwin then contracted with A. J.

Davidson for $ 100 "to plant ten acres of land of the
University tract for arid (emphasis is compiler's) grass
experiments.
School of Mines building contractor, M. J. Sullivan,
was instructed June 2 to complete two rooms for use by
the professor of agriculture. Later, two rooms on the west
side of the building were allocated to the AAES.
June 30, 1890 was a fairly active day for the Regents.
They allocated $8,250 of the Hatch Act appropriation. S.
M. Franklin was elected "Director of Stations for furniture, apparatus, machinery, chemicals & etc as per con-

tract $3,000 #," and "Director for trees, shrubs, plants

and all kinds of ornamental plants as per contract
$1250 #." And F. H. Goodwin was charged with "putof university grounds in suitable
ting five acres
condition for experimenting, sinking well, purchase and
setting pump and engine, placing irrigation pipes and
two tanks as per vouchers $4,000 #."
On the next day, Regent J. M. Ormsby deposited the
$10,000 in the Santa Cruz Valley Bank for the AAES,
resigned from the Board and was then elected by it to be
AAES secretary at a salary of $25 monthly.
.

.

.

When the Regents met on July 31 it was agreed to offer

Frank A. Gulley the position of AAES director at an
annual salary of $3,000. Gulley was invited to meet with
the Regents, who also agreed to pay his expenses round trip from Texas A & M College where he was director of
the experiment station. Gulley was hired by the Regents
when they met August 18, and named professor of agriculture and AAES director at an annual salary of $3,300

effective September 1. Franklin resigned his positions
effective August 12. The Regents resolved at the July 31
meeting that Goodwin be "allowed a salary at the rate of
$100 per month from June 15th 1890 as Superintendent
of Construction" for the School of Mines building.
Gulley was unhappy with the political aspects of his
position at Texas, and he was anxious to find work relatively free from political considerations. He had gone to
Texas from Mississippi Agricultural College, where he
was professor of agriculture from 1884 to 1887. A native

of Dearborn, Michigan, where he was born April 24,
1850, Gulley received both bachelor's and master's de-

Frank A. Gulley, first dean, about 1885.

in the United States. It was virtually unknown or unpracticed. All but two or three scholarly works on irrigation
were based on research in Europe and India and written in
French or Italian.
Gulley, however, was equal to the challenges of his new
job, if appearance and demeanor account for anything. He
was short and had a dark complexion, piercing black eyes
and heavy eyebrows, an embodiment of mental and physical energy and clear vision. A man not fond of details,
Gulley would rather show than describe how to do something.
Although thoroughly familiar with farm work, Gulley
was ignorant of arid -land farming techniques when he
arrived at the University. Still, he gave his whole mind

and heart to studying its problems. By traveling the
Territory he became thoroughly familiar with every irriga-

tion project within its boundaries.
Earlier, two days before Gulley reported to work on
September 1, President Harrison had signed the Second

Morrill Act. The Act appropriated to each state and
territory $15,000 for fiscal 1890 and provided for "an

grees at Michigan State Agricultural College, East Lansing, the first agricultural college established in the United

annual increase in the amount of such appropriation thereafter for ten years, by an additional sum of one thousand
dollars over the preceding year, and the annual amount to

States.

be paid thereafter to each state and territory shall be

It was only fitting that Gulley became the first paid
director and employee of the University of Arizona AAES.
He was not only a pioneer in teaching scientific

agriculture - agriculture had by then been designated a
science -but had written the best and most widely used
textbook of the day, First Lessons in Agriculture. Scientific
irrigation in arid -land agriculture was yet to be discovered

$25,000, to be applied only to instruction in Agriculture,
the Mechanic Arts, the English language, and the various
branches of mathematical, physical, natural and economic
sciences with special reference to their applications in the
industries of life, and to the facilities of such instruction. "
So, in less than two years the bleak financial picture of

the University that led the Regents to plead with the
7

Agricultural Experiment Station
of $ 10,000 in Hatch funds because of the late date of
application. The first full allotment of $15,000 was
received early in fiscal 1891. These monies initially

were used to furnish Old Main, to buy research
plantings and to pay salaries.
To balance agricultural research work most faculty also teach in the land grant colleges of agriculture. At the University of Arizona, most College
research faculty carry a teaching appointment averaging 25 percent of their time. Experiment stations thus have become an integral part of the land

grant colleges of agriculture, such that the two
components of research and education are virtually
indistinguishable.
Arizona Agricultural Experiment Station

researchers are housed in 10 departments, the
Schools of Renewable Natural Resources and Family

Since World War II agricultural experiment stations at state land grant universities have become
major research centers involved in both basic and
applied research. At the University of Arizona, for
instance, 54 percent, $12,821,119, of the College
of Agriculture budget for fiscal year 1985 supported
research of the Agricultural Experiment Station's
224 budgeted projects. Of this amount, 85 percent
came from State appropriated funds and 15 percent
from federal Hatch, Regional and McIntire -Stennis
funds. An almost equal amount of research is per-

formed through the support of grants and other
sponsored projects. In 1984, these funds amounted
to $8,252,000, 10.5 percent of the total sponsored
research funding for the entire University. Sponsored research funding increased by an astonishing

546 percent in the College during the period
1974 -84. Sponsored research generated by the Col-

lege in 1974 totalled $ 1,510,000.
Agricultural experiment stations were estab-

Lands Studies. Its research programs are carried out
in the form of 475 employee years and include 142
scientist years, 75 professional years, 111 technician

years and 147 in the clerical and laboring support
force.

Research is conducted not only by faculty. A very

substantial amount is done by graduate students
who are required to include research in both their
master of sciences and doctoral degree programs.
And it is the research programs that influence the
quality and number of graduate students attracted
to an institution. Ultimately these research programs and graduate students determine to a large
extent the evolution of graduate and undergraduate
course offerings. The highest graduate student enrollment ever recorded for the College was 485 in
1983, followed by 476 in 1984.
The Hatch Act stated that research of a practical

nature should be pursued, and in the beginning

the work of experiment stations in land grant in-

almost all Arizona Agricultural Experiment Station
work was applied research, aimed at solving grower
problems. However, with time, research progams

stitutions. But it wasn't until late in fiscal 1890 that
the University of Arizona received a partial payment

have become increasingly sophisticated, so that
today we are involved in biotechnology including

lished in 1887 when Congress passed the Hatch Act,
which provided each state $ 15,000 a year to support
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and Consumer Resources, and the Office of Arid

genetic engineering, cell culture leading to cloning,
reproductive physiology, photosynthesis, and many
other advanced technologies. And, as the Experiment Station attempts to dig deeper into basic research to solve the more serious agricultural prob-

wells, no facilities have been constructed on the site
because of economic constraints. Plans have been
made, however, to begin using it for grazing range

lems, there has developed an increasing need to
remain in touch with growers.

seven -member Agricultural Advisory Committee in

Arizona growers have been extremely supportive
of the Agricultural Experiment Station. The Mesa

farm was purchased in 1914 with contributions
from area growers and State appropriations. Page
Ranch near Oracle was given to the University for
range management research in 1940 by State
Senator James Trowbridge. In 1943, citrus growers
gave to the University the Salt River Valley Citrus

in 1985.

The Arizona Board of Regents appointed a
1978, to investigate the need for and use of the
research farms. In 1979 the committee returned
with its recommendations: sell or lease the Cotton
Research Center and Mesa Farm, sell the Salt River
Citrus Station in Phoenix, and the River Road and
the Casa Grande Highway Farms in Tucson. The
committee further recommended using the monies
from these sales and leases to acquire new facilities
remote from urban centers.

Station in Tempe. The Safford farm was purchased in

A 2,100 -acre farm near the town of Maricopa was

1946 with State and Graham County Farm Bureau
funds. The Marana research farm was acquired in
1950 when Pima County Farm Bureau members
became interested in having a research facility in the

purchased in January 1983 with money from the
Tucson and Mesa farm sales and with money borrowed from the University of Arizona Foundation.
This facility was named the Maricopa Agricultural
Center in late 1983, at the same time that all farms

Marana area. And, in 1955 the Cotton Research
Center in Phoenix was given to the College by the
Arizona Cotton Planting Seed Distributors and the
Arizona Cotton Growers.
Growers also have been highly supportive of the
research program through their commodity groups.
Virtually all organizations representing the major
field and forage crops, and orchard, vegetable and
livestock industries have made notable gifts and
grants to assist the research program, many on an
annual basis.
During the 1970s, the Arizona Agricultural Experiment Station had 11 branch stations: The 185 acre Campbell Avenue Farm, the 44 -acre River
Road Farm, and the 105 -acre Casa Grande Highway
Farm, all in Tucson; the 190 -acre Marana Farm; the
64 -acre Safford Farm; the 640 -acre Page Ranch near
Oracle; the 160 -acre Mesa Farm; the 265 -acre Cot-

ton Research Center in Phoenix; the 40 -acre Salt
River Valley Citrus Station in Tempe; the 274 -acre
Yuma Branch Station; and the 240 -acre Yuma Mesa
Citrus Farm.
In September 1978, the College acquired an In-

stitutional Lease from the State Land Department
for 12.26 sections (7,846 acres) of undeveloped land
adjacent to and north of Pinal Air Park, near Marana
in Pinal County. This action was the result of several

years of searching for a new site for the College's
animal facilities,

to be moved later from the

Campbell Avenue Farm. Other than digging two

were designated "agricultural centers." As organized, 480 acres on the Maricopa Center are devoted to research and the remainder to demonstra-

tion and adaptation of research technology to
commercial -scale crop production. The latter
identified as the Maricopa Demonstration Farm.

is

In May 1984, the Arizona Legislature passed the
Agricultural Bonding Authority Bill, authorizing
the University to sell $24 million in tax -exempt
bonds to finance development or improvement of
research facilities at the centers and on campus,
including a new agricultural laboratory building
scheduled for construction in 1989. The College was

permitted to borrow against this bonding in the
summer of 1984 and construction of new facilities
began on the Campus Center in September and on
the Maricopa Center in October.
Closing some facilities and having no ready replacement facilities has been an ordeal for the College. It began with moving cattle -feeding research
off the River Road Farm in 1980 following its sale.
Unfortunately, this facility shortage will continue
for several years. We anticipate that by 1990 the
Maricopa Center will be complete, including a new
dairy and an extensive irrigation research facility.
The livestock facility is to be completed on the Pinal
Air Park lands about the same time.
The future for agricultural research in Arizona is
very bright.
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Irrigation canal under construction, Salt River Valley, 1880.
Territorial Legislature for more money to finish the School
of Mines building, still unfinished in 1890, was suddenly

bright with hope. Agricultural legislation by Congress
then, in 1890, guaranteed more than $30,000 support
annually for the University.
Nothing much else was guaranteed, however, when
Gulley took up leadership of the AAES. Neither he nor
the pioneers had fast answers to problems related to irrigation, culture, management and crop selection in fertile
but arid lands. The same paucity of information applied to
livestock.
Robert Humphrey Forbes, who came to the arid -land
university only four years after Gulley, wrote later that in
Arizona he found "a scanty agricultural heritage of beans,
corn, and squashes of Indian origin; of wheat, vegetables,
fruits, and domestic animals from Mexico (Spain); and of
alfalfa, sorghum grains, and better breeds of animals and
plants from American sources.
"To this agricultural scene came the vaguely promising
idea of an agricultural experiment station which was

made real by Gulley. The University proved to be yet
another challenge.
The University of Arizona was an unfinished building
growing ponderously up from part of 40 acres of desert
land with a limited water supply and one employee. But it

Salt and Gila River valleys. In the petition the growers
referred to the Hatch Act and then added that "If you will
appropriate an adequate amount of public money, entrusted to you for this purpose, somewhere near Phoenix,
we will endeavor to secure the use of sufficient land...."
On November 11, 1890 negotiations between the Valley Bank of Phoenix and the Regents were concluded; the

Regents acquired 80 acres of land 2 miles northwest of
Phoenix. Known as the Slaughter House Tract, the land
had water and a knoll and a slaughter house, all of which
cost the Regents $500. The acreage was soon planted with
horticultural crops.

Gulley made good his embodiment of mental and
physical energy during his first four months as AAES
director. At the October 9 meeting of the Regents, Gulley
presented his plan for organizing the AAES and the School
of Agriculture.
The AAES was made adjunct to the School of Agricul-

ture, with the faculty serving also as the staff of the
Station. Gulley believed that way the experimental work
of the Station could be used better for practice and as a

$1,000 until it became a $25,000 yearly appropriation.

means of illustration for students enrolled in the school, or
taking classes in agriculture.
Fruit was the first focus of research at the AAES. The
Regents, according to Gulley, gave careful consideration
to this question and consulted with persons from different
parts of the Territory who were interested in developing
agriculture in Arizona.

In March 1891, the Territorial Legislature levied real taxes
that generated about $13,000 additional revenue, thanks

"As fruit growing promises to be one of the leading
industries, and as at present, and for some time to come,

to the efforts of Regent Merrill P. Freeman. Finally, the
Arizona Fruit Growers' Association petitioned the Regents to establish an experimental farm somewhere in the

experimental knowledge of what to grow, and how to

did have two federal appropriations amounting to
$30,000 annually, one of which was to grow each year by
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grow it, will be questions of great importance, it has been
thought advisable, without neglecting other interests, to

give the subject of fruit growing the special attention of
the station," Gulley explained in the first AAES bulletin.
AAES headquarters were put in the University building at Tucson to accommodate communication between
research and education, the facilities being "equal to the
equipments of some of the leading colleges in the eastern
States," Gulley wrote.
Research involving chemistry was to be conducted at
the AAES headquarters because of the need for extensive
and complicated equipment and of the need for an appropriate place to house it. Other work suggested for pursuit
at the University included plant propagation and
economic entomology.
Studies to determine the economic value of various trees
and plants were to be conducted at sites elsewhere in the
Territory, but because so many requests from throughout
the Territory had been received, Gulley and the Regents
decided to establish policy guidelines for selecting sites for
the branch stations:

5. To select places where work could be carried on with
least expense to the Station, enabling them to accomplish
more with the means at their disposal.

Tacked on to the five criteria was a philosophic sentence

prompted perhaps by the enormity of Gulley's task and
the near frenzy with which he attacked it. "In the beginning, with so much to do in getting started, it has been

thought best not to undertake more than can be well
done," he wrote.

On December 27, 1890 Gulley left the Regents a
hastily typed memorandum advising them of his activities
completed, ongoing and forecast. He took that approach
to communicating with the Board because of "the short

time at our disposal, and my- being absent at the other
stations fully half of the time...." He noted, however,
that he had presented the president and secretary of the
Board with his proposed undertakings and had "had the
benefit of their wise council" before beginning new projects.

1. To place them where there was already some attention
being paid to fruit growing and to improved agriculture,
that they may be beneficial to the greatest number.
2. To have the stations near some railway depot, readily

accessible to visitors and convenient for transporting
material. Also, men employed in station work could go
and come with least expense and loss of time. The latter
was important because so much had to be done in so little
time.
3. To place the stations so they could be effective for a
considerable portion of what promised to be the fruit belt
of the Territory.
4. To place stations so it would be convenient to test, as
far as possible, certain peculiarities of soil common to
considerable areas of certain geophysical formations.

Gulley reported that five sites had been selected and
were being prepared for planting. The sites were near
Phoenix, Tempe, Yuma and Tucson, and of course at the
University.

As mentioned earlier, the site 2 miles northwest of
Phoenix consisted of 80 acres, with water and two buildings, and had soil that varied from light sand "to a rather
close adobe, water at from 25 to 30 feet."
The other station in the vicinity of Phoenix was 3 miles

south of Tempe, at a switch and flag station on the
Phoenix and Maricopa Railroad. Soil there was described
as mesa and water was at about 12 feet.

The Blaisdell station, 9 miles east of Yuma on the
Southern Pacific Railroad, was in the southwest corner of

Haying on the Joe (Old Joe) Ford ranch near Tucson, February 29, 1892.
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Jack Swilling, first settler, Salt River
Valley, irrigation revivalist.

Agriculture in Arizona appears by most accounts

Tepary beans grew wild in Sonora but were

people who lived in the area now know as Cochise

domesticated in prehistoric time. They were grown
50 years ago by Papagos and Pimas in areas too arid
for other species of Phaseolus to survive. Seventy
varieties of these beans, varying in size and color of
seed and in vegetative habits of the plants, were then
under cultivation by Papagos and Pimas.
Lima beans, the small Sieva type of prehistoric
American origin, were cultivated by the Hopi and
Pima tribes. Squashes, likewise, are indigenous to

County acquired a cereal grain from farmers in
Mexico. This grain, in the early stages of domestication, was a primitive form of maize. Each kernel was
separately sheathed in a husk and attached to a small

cob. Through trade this crop and others spread
slowly among the early people of Arizona.
These first farmers of Arizona evolved crop plants
adapted to the various regions that they inhabited
and devised ingenious methods for their culture.
Indian corn, or maize, thus was developed into
several varieties suitable to cultivation in various
combinations of soil, climate and water supply. In

Indian agriculture throughout Arizona, and wild
crops of mesquite beans, acorns, pine nuts and
amaranth seed further contributed to the Indian bill
of fare.

the far north, the Hopi varieties of maize were

Cotton found in Indian burials dates back to the

distinguished by the enormously elongated
mesocotyl of the young plantlet that enabled it to

time of the cliff dwellers, about 1000 A.D., and
tobacco w is a luxury crop.

push up through a through a deep mulch of

Rem .ants of irrigating ditches in the Salt and

moisture -conserving sand. Along the Colorado

to produce ears at the soil surface. The Papagos

Gila river valleys give evidence of large areas cultivated by the ancient predecessors of the Pimas, who
inherited their crops of maize, beans and cucurbits
as well as their skills as irrigators. The old ditches
were constructed with flatter gradients than modern

relied upon quick -maturing varieties that depended

canals in the same areas and were fire - blasted

River the Chemehuevis ensured their crops of maize
by planting down to moisture in the bottoms of deep
holes. The plants emerged from the deep- planting
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upon floodwaters for their moisture supply.

to have begun about 2000 B.C. when pehistoric

through solid rock where necessary. Narrow channels were dug in the bottoms of the larger canals to
conduct scanty flows of water, and settling basins
were provided to clarify water for domestic use.
Necessitated by scanty rainfall, expertly practiced
dry- farming methods (for some crops), included

deep planting, clean cultivation and the use of
mulches by Arizona tribes.
"Much may be gained by thoughtful observation
of the methods employed and the crop plants de-

veloped by these first Americans of Arizona,"
Robert H. Forbes, second dean of the College of
Agriculture, observed almost 50 years ago.
Then the Spaniards came from the south and with
them the padres who introduced a wealth of European crops and domestic animals, as well as the
second stage of agricultural development in

The American pioneer began to arrive during the
1850s, attracted by high prices paid at the military
posts for hay, corn and beef; by the profits of the
freighting busines; by love of adventure or through
need for a refuge.
Thus began the third period of agricultural development in Arizona. It focused mostly on
improving equipment, crop varieties and domestic
animals already known.
"Steel plowshares replaced the primitive crooked
stick; iron -tired wheels appeared in place of creaking

wooden disks; white -faced Herefords crowded in
upon ranges once populated with longhorns; fine

wool began to appear in the clip from northern
herds; and sawn planks replaced the adz -hewn timbers of earlier settlers. The distinguishing marks of

effectiveness and quality ushered in a new area,"

Arizona.

Forbes observed.

Among the plants introduced into Arizona were
wheat, barley, grapes, peaches, apricots, pomegra-

agriculture in Arizona was a reiteration of an earlier

nates, quinces and figs. The diet of Indians was

development, irrigation agriculture. During the

enriched further by garden vegetables such as melons, onions and chilis.

mid -1860s more settlements were established in the
valleys of Arizona Territory, partly because forts and
mining camps were ready markets for hay and vege-

Although climatic conditions here resembled
those of Spain, there can be little doubt that by
natural selection and through manipulation by men
varieties appeared that were especially adapted to
the region and to the people using them. Soft Sonora

wheat, easily ground in stone mills, may be one
those varieties
Domestic animals introduced by the Spanish par-

ticularly were a new departure for the region. Although turkeys may have been domesticated, Indians then were hunters rather than keepers of animals. The Spaniards brought sheep and goats in the
north and cattle, horses and burros everywhere.
Pigs, chickens and guinea fowl also found place in
the new order, with cats and dogs as household
additions. Some of these introduced animals soon
ran wild, especially cattle, and then were hunted as
game.
The introduction of domestic animals profoundly
affected human life of the region. People traveled by
mule and horseback instead of by foot. Burdens were
shifted to the backs of pack animals and to wheeled

vehicles. Commerce flourished. Plows drawn by
animals made possible increases of cultivated areas.
Sheep in the north created a new food supply, and
their wool, woven into blankets, created a technical
industry. Cattle, also became a main source of food

supplies and of leather, with its consequent manufactures.

The final event in the historic development of

tables. Some contractors began cutting tall grass
that grew in abandoned Indian irrigation ditches in
the Salt River Valley and selling it at Fort
McDowell.
In 1867 Jack Swilling, an ex- Confederate soldier,

and several of his friends from Wickenburg cut a
ditch on the north bank of the Salt River, built a
brush dam to divert water and planted crops. A
number of families followed Swilling's lead, settling

on both sides of the Salt River and cutting more
diversion ditches. This community became Phoenix. Tempe and Mesa followed. All were farming
communities surrounded by fields that produced
food crops for domestic consumption and grain to
sell to the military and Indian reservations nearby.
This same process was occurring along the Gila
River.

The era of "modern agriculture" in Arizona had
begun. In less than 25 years the College of Agriculture and the Arizona Agricultural Experiment Station joined with those pioneers in discovering ways

to conduct agricultural enterprise effectively and
efficiently in arid and semiarid lands. Through this
partnership, agriculture in Arizona has advanced
from relative primitivity to a highly detailed group
of high -technology industries, served by their own
research and education agencies, and promoted and
protected by their own commercial associations.
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the Territory, on fine sedimentary soil, with water at

tional philosophy stated by Gulley in that first AAES

about 15 feet. The 5 -acre site already was planted with
160 varieties of fruit.
The remaining two stations were in the Tucson area,

bulletin. "It is the desire of the management of the

one on the University grounds and the other one -half mile
west of the Southern Pacific Railway pump. The 15 -acre
University station had a gravelly loam soil overlaying soft
limestone at depths of 2 to 6 feet. "Permanent water" was

at a depth of 80 feet. A small tract of land nearby was
sandy and had no hardpan. Water was at 30 feet.
Gulley's report offered no information about the tract
west of the railroad other than that it was two acres, that it
had been made available by Anthony V. Grossetta, later a

Regent, and that the Station was to bear the cost of
pumping water.
Each of the branches had its role in Gulley's scheme for
the AAES mission.
The stations, or farms, at Phoenix and Tempe were
representative of the large agricultural areas in the Salt
River Valley. The Blaisdell station fulfilled a similar role

for the Lower Gila River Valley, but with one added
responsibility: It afforded access to alkali lands so that
research on how to reclaim such soils coud be undertaken
readily. Tucson -area farms were selected to duplicate conditions in many of the agricultural regions in the central
and eastern parts of the Territory, as well as for the specific

purpose of beginning groundwater irrigation research,
pumping water from 85 feet under the surface.
All of the farms, however, were scheduled to become
hosts of many varieties of fruits, including nearly all that
proved to be economic crops in California. Other plants of

economic interest to be studied included sugar beets,
sugar cane, cotton, grasses, forage and some more exotic
crops.

station, to make work of the greatest practical value to the
residents of the Territory," he wrote. "We shall be pleased
at all times to receive visitors at the stations and have our

work inspected, and suggestions in regard to work in
progress, or new lines of work, will receive our careful
consideration."
Correspondence from the public seeking and yielding
information was encouraged by Gulley, who established
the AAES bulletin series to disseminate research findings
and other information of interest to the public in general
and the agricultural community in particular.

With deference to that segment of the public more
interested in minerals, Gulley announced in the first
bulletin that "While the experiment station is established
primarily in the interest of agriculture, some time may be
given to examination of ores, minerals and other products,
when such investigation will be of value to a community

in the interest of the public at large.
"The agricultural experiment station is a branch of the

university that includes in its departments a school of
mines where ample facilities will be provided for the
examination and testing of minerals," Gulley noted.
In his December 27 memorandum to the Regents Gulley proposed that the AAES staff be made up of a director,

chemist, horticulturist, botanist and entomologist, and
engineer, all of whom would perform additional duties of

the teaching faculty of the University. An assistant
chemist and a clerk were to round out the staff in addition
to Moss.
Gulley recommended paying the horticulturist and the

botanist between $1,800 and $2,000, the assistant
chemist $1,200 and between $800 and $1,000 to the

A span of horses, a wagon and some implements had
been bought for use at each of the farms near Phoenix and
Tempe and in Tucson. A barn and a pump house had been
built on the University grounds. M. Moss had been hired
in November to live on the Phoenix farm and to work both

clerk, to secure good men.
Equipment Gulley recommended to the Regents for

the Phoenix and the Tempe farms. His wage was $45

would cost $400.
An engineer's transit with level attached was recommended so land leveling and laying off plots could be
accomplished more efficiently. A full set would be needed
later for instruction, Gulley added.
Photographic equipment on Gulley's list included a
small, portable camera and a larger camera for fine work,
and developing apparatus, all of which would be used to
document research work and to illustrate bulletins.
Perhaps more practical at that time was the recommendation to purchase a one -horse, light wagon for use in the
Tucson area and a one -horse buggy and harness for the
Phoenix area.
Facilities improvements, in addition to the irrigation
system, included installing two water tanks, one of 6,000
gallons capacity and the other of 2,500 gallons, in the east

monthly. Gulley also had agreed to pay Hiram W. Blaisdell, as a consultant, $ 50 monthly to supervise the work at
the Blaisdell station.
Finally, Gulley had ordered more than $1,200 worth of
trees, plants and vines from California to be shipped in
time for January planting at the five farms.
AAES personnel were prepared to begin analyzing the
water and soil of the Territory "as soon as the chemical

laboratory is equipped, which will be about the last of
January (1891)," Gulley reported, especially, "the waters
of the several streams and of the wells in the Territory used

for irrigation." Analyses of water and soil were at no
charge, if they were of public interest, in spite of the cost
of the chemicals used and the time of a chemist.
In fact, working in the public interest was the opera14

purchase included a pump with a 10,000- gallon -per -hour
pumping capacity, and pipes, flumes and ditches to irri-

gate the University grounds. He estimated the pump
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Artist's perception of Old Main, looking southwest, 1890s.

tower of the University building and pipes to furnish

"In short," Collingwood wrote in a letter to Gulley

water to all rooms. Gulley also recommended installing
fire hydrants in each hall along with hoses long enough to
reach the center of each room.
To illuminate that solitary structure rising out of the
mesa east of Tucson, Gulley requested the installation of
gas pipes to light the entire building and two four -burner
chandeliers in each of the front rooms, those facing the

September 9, "I want to equip a working laboratory with
apparatus that will work.... I am very enthusiastic about
the work and I believe there is a promising future for the

west.

He also submitted a request for the library and made
recommendations based on those offered by the chemist.
Gulley asked for $2,000 to purchase books and subscribe
to periodicals. The chemist's recommendations included a

plan for "Fitting up the south room of the building for
chemical laboratory
," hiring an assistant chemist,
buying another chemical balance and ordering books for
the library.
The chemist was Charles B. Collingwood. Regents'
minutes of the meeting held March 30, 1891 noted that
.

.

.

Collingwood had been hired October 1, 1890 at an annual
salary of $2,200. He was the first faculty member hired by
Gulley.
Collingwood had a master's degree, as did Gulley. He

left a position at the Agricultural Experiment Station,
Arkansas Industrial University, Fayetteville, to travel
west to join Gulley at the pioneer station. But first Col lingwood went east to shop for equipment.

station." A month later he wrote to Gulley from New
York seeking advice about his shopping list for chemicals

and apparatus. His tally then was about $ 1,700 and he
wanted to know if he could spend more, going over the
$2,000 that had been allotted, because "it would be poor
economy as we are so far away to spend much less."
At the beginning of 1891, the AAES staff consisted of
Gulley, Collingwood and Moss. Gulley was concerned
with overseeing the operations of the farms, constructing
the School of Mines building, developing the AAES, the
College of Agriculture and the University, recruiting
faculty and staff and directing the work of Collingwood
and Moss.
Collingwood was organizing the chemistry laboratory,
the first in the Territory equipped for testing waters and
soils. He also was preparing to begin exhaustive studies of
irrigation waters in use as well as of the many and varied
soils

Moss was involved with the winter plantings at the
Phoenix and Tempe farms. At the end of February, he
wrote to Gulley about the flood that badly damaged the
south side of Phoenix and washed out bridges and railroads at various sites in the valley.
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Apparently Comstock expressed interest in applying
for the job himself. Gulley, in his February 11 reply,
apologized for misdirecting the letter by stating that "I do
not know how it happened that I addressed you at Cham-

paign as I knew that you were stationed in Texas." He
went on to restate the qualities of the man the Regents

sought and added to them his view of the man and
position.

"I am satisfied myself that this is one of the best
openings in the country," wrote Gulley.
"The director of the School of Mines will have a good
deal of range in building up his department," he added,
"and outside of this he will be the recognized authority in
the mining industry of the territory and in determining

the value of mining property, and in controlling the
investment of capital." Four months later the Regents
hired Comstock as the director of the School of Mines.

Earlier, however, the Regents, méeting on April 6,
Early agriculture laboratory, first floor, northeast
corner, Old Main.

About this time the Regents found it advisable to give
mining a place of equal importance with agriculture in the
scheme of University organization, and although most of

the support for the University was from federal funds
appropriated for agricultural research and education, they
delegated Gulley to recruit a man to head a department of
mining and engineering.

On January 24, 1891 Gulley wrote to Theodore B.
Comstock, Ph. D. , that he had been "requested by our
Board of Regents to make inquiry for a man to take charge

of the school of mines in this University. We shall organize but two departments at present, a school of agricul-

ture and a school of mines, the former to include the
agricultural experiment station," Gulley explained. The
person chosen to lead the school of mines would be responsible for staffing and equipping the school and, if able, for

setting its course in the Territory.

"It is the desire of the Board to make the schools
essentialy (sic) practical in the course of instruction,"
Gulley added, "with especial reference to fitting men for
work in the mines, and developing the agricultural resources of the territory."
Gulley stated that the Regents were offering $3,000 a
year for the right kind of man, one who possessed the
energy and enthusiasm to develop the School of Mines and
make it and himself valuable to the Territory.

He closed the letter by asking Comstock, who was
well -known in mining circles, if he could recommend
such a man. The letter reached Comstock although Gulley

had sent it to the University of Illinois at Champaign,
where Comstock had been a professor before he took the
job of assistant state geologist at the University of Texas,
Austin.
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1891, established professorships of chemistry, irrigation
engineering, botany, horticulture and mining engineering. Collingwood was named professor of chemistry and
Gulley dean of the faculty.
Joseph H. Heberly was hired March 1, 1891 to be the
AAES assistant chemist at an annual salary of $ 1,200.
Less than a month after Moss's letter about floods in the
Salt River Valley, Blaisdell's March 9 correspondence
described the effects of a Gila River rampage.
"The flood has completely ruined my place, and the
ground prepared for the Station. Fences and trees have

been swept away, and from one to three feet of sand
deposited on the ranch. It is hard luck and I shall have to
give up the entire business. The Station trees have been

ruined and it is no use to continue expenses in that
direction," Blaisdell lamented. Gulley declared the farm
abandoned.
While irrigation of farmlands from live streams was
fairly common practice where live streams and arable land

were found together, irrigating from wells was in the
discovery stage of development. Gulley had seen some
pump and reservoir systems developed in Texas when he
worked there and, probably with the help of some literature on the process, undertook to duplicate such a system

at the University's Agricultural Experiment Station. A
news article about the project appeared in the San Francisco Chronicle March 26, 1891. It credited the Tucson
Star for the article "Irrigating From Wells." The article is
reprinted here.
The question of the practicability of irrigation for fruits
or other crops from wells, by the aid of steam pumps, is
about to be tested by the Board of Regents of the University. A well has been sunk to the depth of ninety -five feet

in the university grounds, and two pumps, a 12,000
gallon one place within a few feet of the water, and a
2500 -gallon Knowles on the surface, are in position. A
flow of about 10,000 gallons per hour has been obtained,

and both pumps are kept at work to hold the water down,
so that a greater depth may be obtained, which it is hoped
will increase the water supply. A fifteen horsepower engine operates these two pumps, which uses about half a
cord of wood per day. A 10,000 -gallon galvanized tank is
placed close to the engine and another experiment, that of
the construction of a reservoir from the natural soil, has

just been started. The soil is scraped out to a desired
depth, the banks thrown up all around and alternate layers
of coal tar and sand placed on the the dirt, thus making a
water -tight vessel. Here, where the caliche forms an almost impervious bottom, there is apparently no reason

why this kind of reservoir will not be exactly what is
needed. They are used in Texas to a great extent, and are so

cheap of construction that any person holding a desert
land claim could build one and store water enough during
the rainy season to irrigate a large number of fruit trees
and vines. The reservoir now under construction by the
board will hold 180,000 gallons, and the estimated cost is
under $200. Instead of using open ditches to convey the

water from the reservoir to the place where it will be
needed box flumes will be used, thus offering a great
saving from percolation and evaporation.
These experiments will be watched with much interest
by those interested. The forty acres of land owned by the
university has been plowed up and is being graded for

irrigation, when it will be set out to trees, vines, ornamental plants and grasses (sic). There will be a sixty -foot
lawn immediately surrounding the college, with a wide
driveway around it. The main entrance to the grounds has
been made on the west side, a winding road leading up to
the building on the ridge of land, which is high enough to
drain the water off, so that in a few weeks the road will be
like macadamized turnpikes. The sides of the slopes on the
northwest corner of the land are being terraced, which will
permit of a better system of irrigation and have a pleasing

Gulley turned to his alma mater, Michigan State Agricultural College, to recruit an acting professor of botany
and entomology to assume responsibility for work on grass
and forage plants at the AAES. "The opening is a good one
for a man made of the right material," Gulley wrote May

26, 1891 to James W. Toumey. He offered Tourney
$1,200 for the first year and $1,500 the second. The
Regents hired Tourney under that arrangement effective
June 8.
During the same Regents' meeting, Theodore B. Comstock was "elected" director of the School of Mines and
professor of mining and metallurgy at an annual salary of
$3,500. He was granted a leave of absence without pay,
however, until August 1, 1891.
Dean Gulley agreed to granting a larger salary to Comstock than he was paid because mining engineers ordinarily were paid more than those in the agricultural field.
The U.S. Department of Agriculture also was making
demands on Gulley. USDA personnel traveling overseas
were collecting seeds of plants native to other areas that
might be cultivated in the Southwest and that might have
economic value. Gulley regularly received allotments of
these seeds with instructions for planting and demands for
reports.
One USDA communique arrived with 55 packets of
"non- saccharine" varieties of sorghum from India, some of
which had produced the largest growth "I have ever seen,"
wrote A. A. Denton of the USDA Sorghum Experiment

Station at Sterling, Kansas. Others, he added, mature in
90 days or are remarkable grain and forage producers.
They were sent to Gulley because "It seems to me it is
worth while to test these varieties in the arid regions of
this country," Denton said.

effect to the eye. This work has all been laid under the
personal supervision of (F.) A. Gulley, the director of the
station.

During late April and early May, Gulley was assigned
the added responsibility of determining housing requirements for the faculty and students of the University. He
arranged for plans for two houses and a dormitory, as well
as the installation of telephones for the University building.
Recruiting progressed. Gulley had begun corresponding with two men who would become the University's
first irrigation engineer and botanist -entomologist.
"We have some work in the Station that we are anxious
to begin at once, in fact for the next year or two the work
would be very largely if not entirely in the experimental
line," Gulley explained in a letter of May 11 to Vasa E.
Stolbrand. He added that "the outlook for development
here, especially in the line of Irrigation Engineering, is.
not excelled, if equaled elsewhere." Stolbrand, then
employed at the Colorado Agricultural College, Fort Collins, was hired by the Regents May 19, 1891. His annual
salary was $2,200, effective July 1.

James W. Tourney, botanist, entomologist, 1891 -99.
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Then again, some communications were more authoritarian. "In accordance with the recent arrangements
made by the Secretary of Agriculture for cooperative work
under the direction of the Botanist of the Department, I
have the honor to present the following instructions: All
expenses for plowing or other labor must be made out in
duplicate on vouchers of which I have sent you a supply. It
will be best when possible, to have each laborer sign a
receipt for his own work, to be used as a sub -voucher
numbered in your voucher for the whole and receipted by
you. You will transmit the voucher, enclosing the sub vouchers as receipts."
Very early in May, Gulley began correspondence with

the Indian Service agent at Sacaton to determine the
possibility of establishing an experiment station on the
Pima Indian Reservation. C. W. Crouse, the agent, wrote
to Gulley that he would be happy to talk with him about
such a venture because, at that time, the federal government intended to supply the Reservation with pumps
capable of pumping water to irrigate 200 to 300 acres.
Crouse's understanding was verified by correspondence

Gulley had with a U.S. Geological Survey geographer,
H. W. Wilson. He had been detailed to the Indian Service
as a consulting irrigation engineer to study the feasibility
of irrigation farming at Mohave, California, and possibly
the Pima Reservation and others.
Gulley and Crouse got together to discuss experimental

agriculture on the Pima Reservation during the second
week in July. That meeting prompted Gulley to outline
establishing an experimental farm in a July 15 letter to
General T. J. Morgan, Commissioner of Indian Affairs,
Washington.
Gulley noted that the Pimas already irrigated a small
part of the Reservation to grow wheat, barley and some
vegetables. He added that "Underlying a considerable
portion of the Pima Reservation, at a depth of from twenty
five to a hundred feet, is an inexhaustable supply of water,
in fact an underground stream. It has been demonstrated

in a small way in this Territory that this water may be
raised by steam pumps and profitably used for irrigating
With a regular supply of water for
farms, crops.
.

.

.

irrigation the Pima Reservation includes some of the most

productive lands in the United States," Gulley pronounced.

Capital expenditures included a pump and boiler, houses
for the foreman and engineer, a barn, a power house and
pump chamber and fencing.
In a letter to Gulley dated November 16, 1891 Crouse
wrote that he had no response to Gulley's proposal either

from Morgan or the Indian Service. But Crouse told
Gulley that he thought that the proposal was "not only
magnificent but practical as well."
Stolbrand, the meteorologist and irrigation engineer
from Colorado Agricultural College, Fort Collins, reported to work July 1 to undertake a project that must
have tested his heat tolerance. He began an intensive
study of the canal systems that had been developed in the
Salt River Valley during the 24 years since Jack Swilling
and his friends cut the ditch into the north bank of the Salt
River in 1867. Stolbrand's objective, he wrote, was "to
investigate the present canal system of the Territory, and
its possibilities; to measure and record the `critical' and
flood discharges of our streams; to obtain facts relating to
the storage of water, with investigation of the phenomena
of evaporation thereon, and of seepage or percolation; to
examine the measuring devices used in the distribution of
water from canal to laterals; to make such determinations
of the duty of water, -crop, soil, slope and other incidental characteristics being credited, as will enable canal
companies to make fair provision for their clientele to
determine the value in second -feet of the much -varying
'miner's inch'; to collect, collate, and distribute information, foreign and domestic, relating to water, its uses and
abuses; and to make such recommendations as facts and
figures in our possession may warrant and public policy
may demand."
Other work underway that summer according to Gulley's first AAES Annual Report included studies of soil
physics, determining commercial and /or medicinal values

of various plants, both indigenous and exotic, grazing
ranges, and irrigation agriculture.
September brought an additional flurry of activity for
Gulley. It was time to prepare to open the University to
students; instruction was to begin October 3, 1891.

By the first part of September the building was
"finished so far as the Contractor is concerned," Gulley
wrote to Comstock. He added that he had arranged to
have temporary partitions placed in rooms allocated to

The response from Morgan began with " ...I hasten to

Comstock so that he could do as he wished when he

say that the general scheme presented meets my most

arrived. Gulley by then had ordered furnishings and also
allocated space for classrooms, an assembly hall, a library
and the territorial museum. The AAES headquarters and a
large, well- equipped laboratory were put in several rooms
on the lower floor, south wing.
In the same letter, Gulley proposed a division of funds
"equally between the two schools, this (does) not include

cordial approbation. I rejoice that you have taken the pain
to enter so fully, intelligently, and zealously into a scheme
which seems to me to be most admirable." Morgan then
asked Gulley to send him cost estimates.

It would cost $22,757.52 to develop a 300 -acre research farm on the Reservation, Gulley replied. Of the
300 acres, 100 would be planted to fruits, 50 to alfalfa,

grain and other field crops, and 150 acres would be
plowed, irrigated and made ready for winter planting.
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payment of salaries of certain Professors: such for instances, as Prof. Collingwood, who is paid entirely from
the Agricultural College fund and Station, but who may

teach Chemistry in the Mining School, and the same will

Stolbrand and Tourney also taught in the School of Mines.

apply to Professor Stolbrand, who will not doubt take

Thirty -two students began classes at the University.
Twenty -six were enrolled in the Preparatory Department
or in special categories. Of the six remaining, four were
enrolled in the School of Agriculture and two in the School
of Mines.
More than 20 years passed before the Preparatory Department phased out of existence and before the College of
Agriculture offered a four -year course leading to a
bachelor's degree. But the first two AAES bulletins published before the University opened to students were only
precursors of the deluge of information that would flow
from what was to become the "Farmers' College" across a

some of your Mathematics."

The University of Arizona, then, consisted of the
School of Agriculture and the Agricultural Experiment
Station, the School of Mines and the Preparatory Department. That was the organization, although the legislation
establishing the University stated that "The University
shall consist of five departments:
First -The Department of Science, Literature and
the Arts
Second -The Department of Theory and Practice,
and Elementary Instruction
Third -The Department of Agriculture
Fourth -The Normal Department

Fifth -The Department of Mineralogy and the
School of Mines."
Pioneer conditions prevalent in the Territory had curtailed the development of public education and few young
people were adequately prepared to begin college -level

mostly arid land to be put to practical use by pioneer
agriculturists. Several thousand people would attend
short courses, institutes and demonstrations and would
read more than 160 popular and scientific bulletins dur-

ing the next 20 years as the "scientific agriculture"
brought to the frontier by Gulley and others radiated later
from the College of Agriculture.

studies, so the Regents had added the Preparatory Department. And they gave Gulley the job of finding some-

one to run the department. He described the man he
sought in a September 19 letter to Richard Gulley, presumably his brother, as being a successful man, "... a
."
man of good address (no country gawky will do).
Gulley explained to Richard that the dates were October
1st for examinations and classes begin work on Monday.
.

.

"We shall arrange to carry on the class or classes until the
arrival of the Principal," Gulley stated in acknowledging

the late date of beginning the search. The Regents' appointee, Howard J. Hall, arrived October 12 to assume
the duties of principal of the preparatory department and
instructor of English.
About this time AAES Bulletin No. 2 was published.
It contained I. Notes on some of the Range Grasses of Arizona
and II. Overstocking the Range.

Gulley sent annoucements of the entrance examination
to seven applicants to the University on September 28,
1891. He notified two of the applicants that the results of
their examinations showed "that you are hardly prepared
to enter the Freshman class," an observation applicable to
many who wanted to enroll in university studies during
the early years.
When classes began, the AAES staff consisted of Gulley, Collingwood, Stolbrand, Tourney, Heberly and

Moss. L. E. Benton had been employed as acting horticul-

turist, Mark Walker as assistant horticulturist, R. J.
Ferguson as engineer and J. Richard May as stenographer.

Faculty members of the School of Agriculture were
Gulley, dean and professor of agriculture; Collingwood,
professor of chemistry; Stolbrand, professor of mathema-

tics and irrigation engineering; Tourney, professor of
botany and entomology; Hall, instructor in English; and
Benton, acting professor of horticulture. Collingwood,
19

Tourney's botany laboratory, Old Main, about 1896.
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Chapter 2 /1891-1912
The 14 months that followed Gulley's first day on the
job were filled with herculean, productive effort by Gulley. The School of Mines Building was finished, with the

exception of some of the interior walls, furnished and
space allocated to classrooms, the Schools of Agriculture
and Mines, the library and the Territorial Museum. Gulley put the AAES in the south wing of the building, along

with the chemistry laboratory, which he and Chemist
Charles B. Collingwood equipped.
Experiment substations had been sited near Phoenix,
Tempe, Yuma and Tucson and planted with a variety of
horticultural crops to determine cultural practices for the
arid environment. Some indigenous vegetation also was
being studied to determine economic value. And Gulley
had launched studies of varying intensities on ranges and

grazing, irrigation, waters and soils, and canaigre, an
indigenous plant containing tannin that was thought to
have economic potential. Research linkages were established with U.S. Department of Agriculture branches,
and with U.S. Geological Survey and U.S. Indian Service
personnel.
By the time classes began October 3, 1891, Gulley had

recruited 12 persons and entered into one consulting
agreement. Students had been recruited also and enrolled
mostly in the Preparatory Department; three were admitted to freshman standing in the University in late September. By year's end total enrollment was 32 with six in
the freshman class. Gulley had overseen the development

of curricula for the Preparatory Department and the
University -level departments.
All employees were paid out of funds appropriated by

the federal government to support the AAES and the

School of Agriculture. Seven of the 12 University
employees had faculty duties in addition to their other
responsibilities. Three of those seven taught in both the
School of Agriculture and the School of Mines. Gulley,
professor of agriculture, was director of the AAES and
dean of the University faculty; Theodore B. Comstock was

director of the School of Mines. The three faculty who
taught in the School of Mines were Gulley's employees
and were responsible to him for research in the AAES.
Howard J. Hall arrived on campus October 12, 1891 to
begin his duties as principal of the Preparatory Department and instructor in English. He recalled years later
that he "approached the campus from the railway station
through clumps of greasewood, and on entering the one
and only university building found classes already assem-

bled and the carpenters still at work on the interior.
Partitions of cloth fastened to wooden uprights were being
installed to divide the space into class rooms, living rooms

for the faculty, a dining room and servants' quarters. A
glance toward the north of the campus showed the founda-

tions laid for two brick cottages, which were occupied,
upon completion, by Professors Gulley and Col lingwood."
That same month, Irrigation in Arizona , AAES Bulletin

No. 3, by Vasa E. Stolbrand, was published. In his
introduction, Stolbrand noted that irrigation in Arizona
had received little attention, with the exception of the
U.S. Senate Special Committee on Irrigation of Arid
Lands and the Census Bureau. The Senate's report had
been published in 1890 but was "in the hands of but of
few" and the Census Bureau had released only a bulletin,
according to Stolbrand. But the first International Irriga21

Rillito Irrigation Project, segment under construction, early 1890s.

tion Congress was held in 1891 and public interest in
federal involvement in developing irrigation projects
began to grow.
Charles B. Collingwood's report on Waters and Water
Analysis , AAES Bulletin No. 4, included instructions for

taking samples of water and sending them to the Univer-

sity. According to the instructions "Not less than one
gallon or four wine bottles full should be sent...." The
bulletin contained data on various sources and quality of
water in the Territory, including the Rillito, Santa Cruz,
Gila and Colorado rivers and was published in November
1891.

Only two research reports were issued during 1892, a

relatively quiet year for the AAES. Gulley authored
Canaigre, AAES Bulletin No. 5, and Collingwood Soils
and Water, No. 6. Both were published in April. Bulletins

3, 4 and 6 are recognized today as classic examples of
early, significant scientific milestones for arid -lands research in this country. Collingwood related soil science to
crop production first in Bulletin No. 6 when he compared
chemical composition of soils from the Yuma and Fresno

areas, with emphases on the fertilizing effects of silty
waters on the soils the waters irrigate.
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The first year of instruction at the University of Arizona

ended June 2, 1892. L. E. Benton, acting professor of
horticulture and AAES horticulturist reported that "Students spent 35 weeks in the university, which included a
three -week period working at one of the experiment stations studying and practicing details in surveying, laying
out canals and ditches and water measurement. The four year program in agriculture included courses pertaining to
agriculture and a general education embracing mathematics, English, French, German, Spanish and Natural Sciences." Although Benton and others who followed mentioned the four -year program in agriculture, no bachelor
of science degree in agriculture was available until 1913,
more than 20 years later.
Production studies underway at the AAES included
such fruits as apple, pear, apricot, plum, prune, almond,
cherry, olive, quince, fig, pomegranate and date. Work
continued on canaigre.
The first annual University Register, or catalog as we
call it now, was published for the school year 1892 -93.
Offerings of the School of Agriculture were spelled out in
detail: General Agriculture, Engineering Course (Agriculture), Mathematics (Department of Mathematics and

Rillito Irrigation Project, completed segment, early 1890s.

Irrigation Engineering), Chemistry (Agricultural),
Botany, Zoology, Horticulture, and English and Literature.
Also according to the Register, "The work of the Experiment Station will be utilized, so far as possible, as a
means of illustration for the School of Agriculture, and
thus made instructive and of value to students." The work
was to include testing plants, soils, waters, study of insect
depredations, plant diseases, introduction of new plants,

When Comstock was hired in 1891 at $200 a year more
than Gulley, it was agreed by all concerned that Comstock
and Gulley have equal rank.

and making any investigation that is of interest to farmers, fruit -growers and stockmen."
When the Regents met September 12, 1892, Edward

requested to perform any duties outside of their regular
work."
While Gulley continued, in effect, to be responsible for
the funds of the University, he was obliged to share his
personnel with Comstock and to load them with teaching
chores as well. Because University professionals were
spread so thin and funds were so limited that no more
people could be hired, research was curtailed, teaching, of
necessity, was emphasized and no one was very happy.

M. Boggs was hired to fill the position vacated earlier that

month by Stolbrand, principally that of irrigation engineer. Stolbrand doubled as a mathematician while
Boggs was also a meteorologist. Boggs' annual salary was
$2,200 and he was to begin work no later than October 1.

When the Regents met October 5 Gulley's plan was

"As might have been expected, this system worked
badly," Collingwood recalled in a letter written in 1925.
"During the first year under this plan, Mr. Gulley acted as
the chief executive and the college was opened to students.
Mr. Comstock was allowed perfect freedom and neither he
nor any of his assistants (hired later in the school year) were

approved to establish an AAES farm near Yuma to replace

By that time, Gulley already had made a local

the earlier one washed away by the Gila, providing that
monthly operating costs did not exceed $100.

businessman unhappy. He was Louis C. Hughes, owner of
the Arizona Star newspaper and a printing shop. Gulley
recalled the incident in a letter to Hall on July 19, 1925.
"I made bitter enemies of Hughes and his wife
by

...
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refusing to give him the printing of the institution at an
exorbitant price, and the wife, who was the boss of the
."
family, told me they would get even some day.
Grover Cleveland was elected president, his second,
nonsequential term in 1892. In December that year the
Regents reported having received a complaint against
Joseph A. Heberly, the AAES assistant chemist, because
.

.

he was selling bicycles, an activity "which might possibly

interfere with his duties" and, of course, compete with
local businessmen.

Cleveland was inaugurated as the 24th president in
January 1893. The Regents met January 27 and prohibited the firing of guns or pistols on University grounds.
Louis C. Hughes was appointed the eleventh territorial
governor of Arizona by Cleveland.
Collingwood, Toumey and Gulley published Canaigre,

for market in feedlots, a practice that was developed in the

Phoenix area and later adopted elsewhere in the United
States.

On May 15, the Regents resolved "That the Council of
Deans of the University is hereby abolished. The Experiment Station is to remain under the control of (Gulley) the
Director of the Experiment Station, as heretofore."
"The Dean (Comstock) of the School of Mines shall be
the Chairman of the Faculty of the University and as such
Chairman shall have, subject to the control and approval
of the Board of Regents, general supervision and charge of
the University and all University property not belonging
to the Experiment Station, all members of the faculty and
all persons not under the control of the Experiment Station are expected to perform, subject to the control and

approval of the Board of Regents such duties as the

AAES Bulletin No. 7, in February 1893. It was an indepth report of continuing research on the indigenous

Chairman of the Faculty may assign. All members of the
Faculty and of the Experiment Station staff are requested

plant that contains tannic acid in its roots. Cattle Feeding,
AAES Bulletin No. 8, by Gulley and Moss was released in
March. It was a general discussion of fattening range cattle

to present monthly written reports to the Chancellor."
Gulley was granted a 60 -day leave of absence on or about

June 1.

Wild canaigre along Rillito River near Tucson, March 31, 1901.
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Comstock's title was changed from chairman of the

faculty to president of the faculty during the June 2
meeting of the Regents.
The University Register for 1893 -94 was somewhat

more complex than the previous year's. Comstock

has not suffered. It might be wrong to expect similar
devotion from all; but we have had it in other departments, and that is why the Director of the School of Mines
has been enabled to run on such small allowance in comparison with the School of Agriculture. I should be sorry

explained that during the preceding two years the faculty

to have my remarks construed as personal towards the

had learned that Arizona students' instructional needs

Professor ( Collingwood)... ," Comstock wrote. He added

were various and more or less at odds with conventionally
drawn courses of study. The plan devised by the faculty
was believed by Comstock to satisfy student needs and to
keep abreast with modern educational requirements.
"In brief, the idea is to allow every student considerable
latitude in electing his own studies, but with such whole-

some restrictions as will prevent abuse of the system,"
according to Comstock. The courses of study were sys-

that if Collingwood were able to get as large a salary
elsewhere and to leave that he would have not trouble
finding a replacement of equal calibre, cheaper. One such
man was at the time pursuing his studies at Harvard. He
was Robert Humphrey Forbes, who did indeed come to
AAES for much less money, $1,500 yearly, $700 less than
Collingwood, a year later.

Comstock closed by pointing out to Ford "that the

tematized in 15 different schools. And the special faculties
of the University of Arizona were distributed among four

answer to your question hinges wholly upon what may be
the needs of the Experiment Station. If it be found that the

colleges and two schools, in addition to the preparatory
department. The four colleges and two schools were subdivided into 20 schools and 35 departments. Nine faculty
taught 57 students.
Comstock left the structure of the College of Agriculture fairly simple. It had two schools, agriculture and
irrigation, and three departments, agriculture, horticulture and irrigation. The AAES was unchanged.
During the early part of July, Regent Rochester Ford
apparently asked Comstock to review the need for assis-

Station does not require the largest part of his (Col -

tants in the AAES chemistry department. Comstock
wrote to Ford July 14, explaining that there was no proper

way for him to make such an inquiry. Gulley certainly
would view it as interference because of the independent
status of the AAES in relation to Comstock's responsibilities. He suggested that the only way to get the facts
about salaries and duties was to ask for reports from
Gulley, Collingwood and Heberly, an action Comstock
said was beyond his power.
"For the two years in which the University has been in
operation, the Dep't of Chemistry has received in salaries

the sum of $7850, or thereabouts, and Professor Col lingwood was also sent during Term time (February 1892)
to study (organization and operation of one of the oldest

experiment stations and to get guidance for research on
canaigre and the date palm) at the University of California
(Berkeley) at our expense.

"For the same period of two years," Comstock continued, "the whole payment of salaries for the office of
Director of the School of Mines, including the instruction, experimentation, and running of the Department of
Mining and Metallurgy, besides all the work of Chairman

of Faculty one year, and the teaching of Physics and
Mathematics by myself and assistant much of the time,
has cost $7825.
"To be sure, it has required hard and zealous and work

on the part of Mr. (Meade) Goodloe (an engineering
assistant to Comstock) and myself, but I believe the work

lingwood's) time and of his two assistants, I shall probably

consider it necessary to call upon him for instruction in
branches other than chemistry, as has been freely done
with all others heretofore, excepting Mr. Collingwood,
Mr. Heberly and Mr. Gulley. The Chemical force has
been wholly exempt from calls for other service, while the
others, including myself, have turned our hands and heads

to any needs. Mr. C. never offered to help ... Professor
Gulley always said that C. had all he could do in the
Station work." Comstock noted in closing that the University Register was at the printer and that 2,000 copies of
100 pages would cost $250.

The Regents granted Gulley an additional 30 days'
leave when they met July 17. Governor Hughes reminded
Comstock in a letter dated July 19 that time was closing
on his deadline to report to the Secretary of the Interior
and that he needed a review of progress and suggestions for

the future from the University relative to mining and
agriculture.
The University and, of course, the AAES were three

years old when the nation hosted the World's Fair at
Chicago, an event of no small importance to W. E.
Smythe, editor of Irrigation Age. He devoted a series of
articles about states and territories where irrigation was
practiced or was being developed. His enthusiasm for the
prospects of irrigation in Arizona filled the February 1893
issue of his publication, in which he proclaimed a new era
soon to descend into the fertile valleys of the Territory.

"First of all, Arizona appeals now to our interest,"
Smythe wrote, "because she is at the dawn of things. She
has waited a long time for her day of development, but it is
coming at last, and it now becomes a duty to study her
irrigation resources and put them before the world.
"The second peculiar element of interest attaches to the
fact that the soil and climate of Arizona make it certain
that her development will take a different direction from
that of other states.
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Regents appealed to the Territorial Attorney General for
help in recovering AAES funds borrowed by the Territorial Treasurer in June.

On September 19 Governor Hughes issued an an-

Baling alfalfa hay with steam- powered baler, Salt River
Valley, 1896.

"The third point of interest is that Arizona will be the

field for projects of the greatest magnitude," Smythe
concluded.

Another publication in which interest in the Fair was
expressed was the Arizona Gazette in Phoenix. The newspaper published a special "World's Fair Edition" on August 1. Gulley, Collingwood, Tourney and Boggs wrote
articles for the edition, articles based upon personal inves-

tigations that had entailed long and tedious trips on
horseback, or by buckboard, over unexplored roads.
Boggs wrote in his article "Notes on irrigation" that "It
is worthy of note that the causes which have made irrigation a necessity in Arizona have also provided the means
for its easy achievement. Here is found the perfect combination of high mountain ranges which influence rainfall;
the valleys of gentle slope which may be formed into vast
storage reservoirs by dams in the narrow canyons at their
outlets, and below all lie the broad and fertile plains which
need only the life -giving water to awaken into activity

their latent forces, and cause them to yield the most
bountiful harvests. Upon viewing for the first time these
plains, so common to Arizona, the beholder is amazed at
their wonderful extent and perfect fitness for irrigation."

After Gulley returned in August from his extended
leave of absence he requested $700 from the Regents to
continue the canaigre experiments but was refused "by
reason of the depleted condition of the Experiment fund
from which the appropriation would have to be made,"
according to the minutes of the meeting. The next day the
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noucement and proclamation about the second International Irrigation Congress to be held in Los Angeles October 10 -14, 1893. In the announcement Hughes
explained eligibility guidelines and how representatives
could be selected to attend. Hughes urged attendance by
many from Arizona but offered no travel funds.
In his proclamation Hughes stated that the congress
was the first "at which leading irrigationists of the United
States, Europe, Asia and Australia will be present, and at
which a number of important questions relating to irrigation law, irrigation securities, irrigation methods, etc. ,
will be discussed and determined."
Hughes perceived the possibility of great benefit accruing to Arizona by way of the information to be disseminated at the congress. "There is no question which
presents itself to the western half of the United States,
especially to our own section, which is of greater importance and fraught with more momentous result than the
solution to the arid land problem. It means the reclamation of many million acres of land, the employment of
thousands of people, and the providing of myriads of
families with färms and homes, resulting in the production of untold wealth," Hughes forecast.

The governor continued, bringing his enthusiasm
home to the Territory.

"Our people can point with pride to the wonderful
results which have been achieved by irrigation within our
own borders, in the reclamation of over half a million acres
of land and the contemplated reclamation of (a) million
more in the immediate future. This is enough to inspire
enthusiastic hope in the possibilities of Arizona's horticultural and agricultural resources, and should serve to excite

the deepest interest of our citizens in this Congress,"
Hughes concluded.

Gulley, Comstock and Boggs attended. Boggs was
honored by being appointed Vice Chairman of the National Executive Committee charged with organizing the
1894 meeting.
Meanwhile, Comstock and Gulley had become engaged
in an exchange of memoranda about the best use of Col -

lingwood's time. A man named Curtis had become a
cooperator in the continuing AAES study of canaigre. He
was interested in the possibility of commercial development of the plant and so was anxious for information as the
project progressed.
Mr. Curtis had requested more time for Collingwood to
devote to the project. Comstock asked Gulley by typed
memorandum on October 6 "... will you kindly give me
as soon as convenient such information as may seem to you
proper for me to have in forming a judgment ?" Comstock
asked Gulley to present the matter fully from his view-

point "so that I may reach a decision for the best interest of

the Experiment Station and the University taken to-

Collingwood gave some background in a letter to Estelle Lutrell, University librarian, in 1925 that related to

gether."

this exchange of memoranda, and to the situation in

Gulley's response, the same day, was a hastily scrawled
memorandum. "Replying to yours of same date I know of

general during 1893 -94.

no explanation to make except to state that having five
hours classwork to carry, Prof. Collingwood can give but
very little time or attention to Station work. No desire to
interfere with his duties in the University but the present
arrangement practically shuts off our most important
work," Gulley wrote.
Comstock closed this exchange, one of many during the
1893 -94 school year, with a typed memorandum on Oc-

tober 8, in a manner that had become a way of life to
Gulley. "I regret that I must decide unfavorably to your
wishes in the matter of the assignment of work to Prof.
Collingwood. After getting all the information which
could be obtained in the premises, and fully considering
the whole question, there appears to be no alternative. It is
to be hoped that less of his time may be required next term

by the University, but, at present, there is no way of
providing otherwise for the hour from 9 to 10 A.M.
"It is my impression that Prof. Collingwood is giving
more hours to Chemistry Ia than are required of him by
the assignment. If so, he could drop the hour from 2 to 3
(pm), I think," Comstock stated.

Collingwood, a friend of Mr. Gulley, had returned
from his summer studies in the East looking forward to
some interesting and extensive experiments that had been

planned and that would require his full rime. But he
discovered that Comstock had scheduled him to teach
elementary geography to preparatory department students.

"This work required about two hours of each day,"
Collingwood éxplained. "A respectful protest to President
Comstock and later to the Board of Regents disclosed the

fact that (my) case had been prejudged and the Board
refused to give (me) any relief."

In spite of the turmoil seething in the University
building Toumey published AAES Bulletin No. 9, Insects
and Insecticides , in November. During December Gulley's
Experimental Work at Wilcox, AAES Bulletin No. 10, was
released, as was Bulletin No. 12, Agricultural Development
in Southwestern Arizona , and Pumping Water for Irrigation ,

the former by Gulley and the latter by Collingwood.

The Regents held their first meeting of 1894 on
January 4 and, among other matters, appointed a committee of three "to visit the various stations and to inspect

Agricultural Experiment Station.
Bulletin Na 42.
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the work that is being done zind all books showing the
expenditures incurred in maintaining the Agricultural
Experiment Stations during (the) past year." Regents
C. M. Bruce, E. J. Netherton and H. B. Thnney were to
present a written report to the full Board February 5. The
report was made May 24.

During the Regents' March 5 meeting Gulley was
granted authority to prepare pkaiting and cultivating
bulletins about crop and gardol seed available to the

appointment or dis( harge of as inane and such professors,
instructors and other employees, as he may think proper
and .necessary for the economical and efficient administration of the institution in all its departments. . ." Also

with the approval of the Regents, the president was
granted power to define duties, places of employment and
compensation,
Bruce's several resolutions were discussed "at considerable length, the Board finally adjourning, however, with-

public from i he USDA, Washington, 'lint iney reported to
the Reg[; about his invcatjon n agriCld ural insect

out action on same, to meet again at 2 o'clock P.M.,

pests in the Salt River Valley. The Regeni ,; judged the

to the minutes, "The discussion of the resolutions presented at the meeting of May 29th was continued and the
resolutions adopted,"
Comstock was elected president by unanimous vote of
the Regents.
And according to the minutes. "Prof. F. A. Gully (sic)
having presented his resignation as director of the Ex-

information to be of such value that then instructed
Tourney to prepare a bulletin about his research. No
planting, ,tnd cidt ivati rig ,guide ever tippeared and the
bulletin on
PCSI.1 of the Salt River Valley and the
hem A A.ES No. 32, by Theodore D. A.
Cockerel], consulting entomologist, was not published'
until December 1899.
The comittee of three appointed i January reported on
May 24 the results of their investigation into the work and
finances of the Experiment Stations. ht respectfully reported "that after a thorough investigation of the work
that has been done in the past and is being done at present
,

at these stations, we respectfully recommend that the
president of the Board be and is hereby directed to at once
request the Governor to appoint a committee of not less

than five prominent citizens of the Territory to make a
thorough i 'west igat ion of the management of the University in all its departments, and to make to his Excellency

such recommendations as they may deem necessary to
increase the efficiency thereof,"
A lengthy discussion followed the recommendation,
which was not acted upon. The Regents finally elected to
meet again May 28 and ro invite Governor L. C. Hughes

to confer with them at that meeting.
May 29 was the next recorded meeting of the Regents
Hughes was not present. Bruce, one of the three Regents

named to the investigative committee in January, presented resolutions relative to the management and conduct of the University. The first paragraph was as follows.
"Resolved; That there shall be a president of the University', who shall be the chief executive officer of the sanie.
He shall be and is hereby required to attend the meetings

of the Board of Regents. He shall have the general
superintendence of all buildings, grounds, and property

belonging ro the University, including the School of
Mines and the Agricultural Experiment Stations, and
shall have the direction and control of all persons connected therewith, subject to
Regents."

tpproval of the Board of

After detailing the president's duties related to recordkeeping and reporting, Bruce's proposal further
suggested, "lt shall he the duty of the president to recommend ro the Board of Regents for their approval the

Wednesday , May 30th, 1894," which it did. According

periment Stations and Pred'essor of Agriculture, on. motion

the same was accepted to take effect. June ugh next, and
leave of absence was grunted for the mom h oh June,
"The secretary (of the Board of .Regenr.0 was instructed

to notify Prof. Gully (sic) ,,f the action of the Board and
direct him to turn over to Dr. T. B. Comstock, President
of the University, all property, books, records etc., in his
possession and belonging to the University." So ended the
term of the first dean of the college or school of agriculture
and director of the Arizona Agricultural Experiment Station.
Collingwood and Heberly submitted their resignations

Joie i, Collingwood's to he effective August 31, after
taking a leave of absence, and Heberly's July 3 I With leave

of absence granted from June L
Comstock sent Collingwood a lerterjune i that began
"I have to inform you that I have accepted the Presidency
of the University
. and that I have now full control and
authority in all departments of the same, not excepting
the Agricultural Experiment Stations.- He then asked
Collingwood to meet with him to "adopt some arrangement which will be agreeable' to yourself, and also compatible with the best interests of the University" so that
management of Collin
duties could be assumed
.

.

properly.

Gulley and Comstock exchanged correspondence on
June 1. Comstock acknowledged receiving from the Regents an official notice of Gulley's resignation.
"1 have also to inform you," Comstock added, "that I
have been elected President of the University, with duties
assigned nie which include the control of all the work of
which you have hitherto had charge in connection with
the University of Arizona and the United Stares Experiment Stations connected therewith." Comstock stated he
would assume charge immediately "of all new work and of
the property and employees heretofore under your authority.

"With an earnest desire to relieve the transfer of such
property and other matters from features disagreeable to
yourself, I would respectfully request from you to -day a
statement of your own wishes in the matter, assuring you

that I shall do all in my power to avoid unnecessary
annoyance to yourself in the due exercise of my own
authority in the premises," Comstock wrote in closing.
Gulley said about making the transfer, "...I beg leave
to state that I am prepared to do so in any way that will
best suit your convenience." He noted, however, that
"There is considerable data scattered through my correspondence in regard to work that has been done and now
under way, with which no one is familiar but myself, that
should be straightened out for future reference in intelligible shape."
Comstock replied, ". . permit me to state that I am
.

very glad to avail myself of your offer to straighten out the
work in your office, and to furnish me a statement covering the ground of the same." He went on to offer Gulley

the use of Mr. Pickett, the president's assistant, and to
assure Gulley that proper credit would be given to him or
his assistants for work done that Comstock may use for
publication.
The last paragraph of Comstock's letter was somewhat
more businesslike. "I shall at once issue instructions to
those employed in outlying stations, and would thank you
for a list of such employees, with an account of the work in
which they are engaged. In making this arrangement with
you, you will please understand that I shall expect to have
access to all property and material which has been under
your official charge, and this can be done, for the present,
through the agency of Mr. Pickett, when needed. I should
like, if possible, to have everything completed by the close
of next week," Comstock concluded.
S.

About 1,800 miles east and some north of Tucson,
A. Forbes, Director, Illinois State Laboratory of

Natural History, Champaign, wrote to Comstock to seek
his assistance in securing a position with the University of

Texas chemistry department for his nephew, Robert

Robert H. Forbes, about 1900.

chemistry in 1893.
On June 4, Robert Forbes himself wrote to Comstock
from Cambridge, Massachusetts to inquire about work at
the University of Arizona, not Texas. After briefing Corn stock on his background, which included work as an
assistant chemist at the Illinois Agricultural Experiment

Station during three summers immediately past, Forbes

closed his letter "Should there be any prospect of an
opportunity for me at Tucson in the teaching or experimental station I should be greatly indebted to you if I
might hear of it in order to present further credentials."
He included several impressive testimonials.
Meanwhile, Comstock responded to S. A. Forbes' let-

Humphrey Forbes. Forbes, the uncle, wrote to Comstock
about the Texas job because Comstock was previously
employed there and because Forbes had known Comstock
when he was a professor of mining and engineering at the
University of Illinois from 1885 -89.

ter, suggesting that the younger Forbes apply for the
recently vacated chemist position at the University of

"I beg to say that he is the kind of man one can

carry out a good policy in all departments. Heretofore, I
have been seriously hampered by the system of government which has given independent authority over some of
my Faculty to the Director of the Experiment Station.
Now I am in sole command with powers and duties which
will enable me to do good work, I trust."
More correspondence moved rapidly and frequently
between Arizona, Massachusetts and Illinois. Forbes was
hired by the Regents July 2 as professor of chemistry and
chemist in the AAES effective September 1 at an annual
salary of $1,500.

recommend without hesitation, limitation, or qualification as to character, ability, training, and industry," S. A.
Forbes wrote of his nephew. "He has made his own way
from boyhood, graduating from here in the somewhat
difficult chemical courses with only a single mark below
1," he added. Forbes received the bachelor's degree in
chemistry from the University of Illinois in 1892 and had
served as an assistant and instructor in chemistry during

1890 -92. He then became a Fellow in the Harvard
Graduate School, where he earned the master's degree in

Arizona AAES.
Comstock explained that he "was made President of the
University on May 30, with such changes as enable me to
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Forbes responded to the news with. a letter to Comstock
that burst with questions, one of which was in the form °fa statement. "I have also wondered whether politics were
liable to affect the tenure of positions in the University. 1

conversations and interviews with pioneers, and his observations and research, Forbes rather quickly developed an
appreciation of the workings of nature in Arizona Territ-

am told that such is the case in many of the Western

"We must know this primitive nature in whose lap we live
if we would win her smiles, and rich is her bounty for he
who does know. But woe to him who disregards her laws,

Schools.

We have, I trust, avoided that Western difficulty, as

to politics, and I do not fear anything of that kind at
present," Comstock replied,
The Third Annual University Register remained nearly
the same as the second, with the addition of some text
about federal and territorial appropriations.

"The Department of Agriculture, owing to several
endowment acts of the National Government, has much
more ample support than any other division of the University," according to the text of the register. "The provision, in these endowments, for instruction also in
Mechanic Arts and the ordinary English branches, enables
the University to extend the facilities in certain other of
the five Departments, which have never received direct
aid from the Territorial Legislature."
The text continued, "In addition to the proceeds of the
Agricultural College Fund, the sum of $15,000 is annually appropriated by Congress for the support of the Agricultural Experiment Station, all of which is expended in
investigation for the benefit of Agriculture, Horticulture
and the Stockgrowing interests of Arizona. Students in
the College of Agriculture receive direct benefit from this
work, and when duly qualified, they are given a share in
it.'' Those comments presumably were made to remind
Legislators and other Arizonans that local support was
needed for maintenance of growth of the Territorial University, not an uncommon reminder in the institution's
brief past nor its long future.
James W. Tourney, AAES botanist and entomologist,
published Bulletin No. 12, Preliminary Report of Observathe "Crown-Kiiot,- June 30. 1894
tions

When Forbes arrived at the University early in September, he became one of a nine-member faculty assembed to instruct 47 students. Comstock wasted no time
in introducing Forbes to the Territory. They left Tucson

by train the night of September 4 for Phoenix. From
Phoenix, they drove the AAES Phoenix team and wagon
north for a rapid trip across cotintry. The trip covered the
route from Phoenix to Flagstaff to Winslow, where Forbes
and Comstock parted and Forbes returned to Tucson.

Forbes, just turned 28 years old, was about 5 feet 9
inches tall and weighed about 160 pounds. Wiry of build,
he formerly was a competitive runner and was generally in
excellent physical condition,

When Forbes accompanied Comstock on trips, he
found the president much addicted to prolonged one-way
conversations; and that by way of escape, he often got out
and trotted along by the side of the vehicle.
As a result of his early travels throughout the Territory,
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ory. Not long after, the pioneer environmentalist wrote,

for her hand is heavy against careless and disobedient
mankind."
It was this philosophy char more or less guided Forbes
in his research, almost from the outset of his 24 years of
employment in the College of Agriculture. He turned for
direction to studies of the agricultural practices of southwestern Indians and of farmers in the arid and semiarid
regions of Africa and western Asia. He studied the environments to determine similarities and dissimilarities.
And he studied the plants indigenous to those regions as
well as those indigenous to the American Southwest and
northern Mexico. Forbes' lirs AA ES bulletin was No.13,
published March 1,
The Mesquae Tree: Its Pry/.'. ,
1895.

Six months before the release of that bulletin, however,
Mesa City offered the Regents 5 acres of land for use as an

experiment station. Transfer of the land was finalized
April 1, 1895.
Also in October 1894, Comstock, as AAES director,
submitted to the Regents a policy "for control and management of the Agricultural Experiment Station under my
direction." Comstock's plan, with a few exceptions, was

not much different in content than the plan offered by
Gulley four years earlier, but it was more complicated.
Comstock suggested limiting the various stations to between 5 and 10 acres and that "no sub-station he located in
any town or city or upon public or private property other

than that already belonging io the University or held in
trust for it, unless full control of experiments be reserved
to the Board of Regents and sonic contribution towards
the work of the Station be made by neighboring citizens."
Comstock's plan also stressed that all work undertaken
on the stations was for the benefit of the public and that all
"results (would be) made available to the public through
the press and by Bulletins before any private use of such
."
information be allowed.
Noting that a few small, carefully tilled stations would
be better than many half tilled, Comstock recommended
the establishment of a 10-acre station at Phoenix, 5-acre
stations at Mesa and Florence and in Mohave County and
.

cooperative stations (with private persons on private
lands) at Winslow and in the Sulphur Springs Valley and
Yavapai County. The Regents adopted Comstock's plan
October 10, although no evidence suggests that it was
ever implemented.
Bowing to heavy and sustained political pressure, Comstock nominated Charles D. Poston to succeed M. Moss as

foreman of the Phoenix farm. Poston, known as the

"Father of Arizona" because of his work earlier to establish

by the last of the week if nothing further occurs to delay

the mining in the region and to get the region territorial
status, was hired effective January 10, 1895 at a monthly

me.

wage of $60. Poston, by the mid -1890s had fallen on hard
times.
No agriculturist or horticulturist was employed by the
AAES until nearly eight months after Gulley's departure.
On January 15, 1895 the Regents approved the hiring of

between Comstock and Poston, late winter and early

William S. Devol, bachelor of science in agriculture, as
professor of agriculture at an annual salary of $1,750.
Devol had been a classmate at Ohio State of Edward M.
Boggs, AAES irrigation engineer and meteorologist, and
had worked at the agricultural experiment station at Ohio
State and Nevada. The arrival of the new professor was
delayed several days because he "had a severe fall from my
bicycle -the only serious one I have ever experienced and in consequence I am laid up with a bruised hip, with
possibly a slight fracture
but I shall be able to get thru

...

Except for a steady stream of correspondence flowing
spring 1895 was relatively calm -calm enough for Cornstock to address the question of equality for women. He
received a letter dated March 15 from William H. Stinson, State Library Building, Concord, New Hampshire,
who asked if women were admitted equally with men in

the College of Agriculture, and if so, were they kept
apart? "In other words, is the admission of women practicable and desirable in your opinion ?" Stinson asked.
"We receive women (ladies crossed out) on exactly the
same conditions as men, and regard the practice as the
only correct one in the light of modern ideas," Comstock
replied, adding, "We certainly have found it in every way
satisfactory."

Tourney's biology classroom, Old Main, mid- 1890s.
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Regent Selim M. Franklin presented his observations of
the work at the Willcox farm, "the result thereof being so

unsatisfactory that he felt compelled to pronounce the
experiment an absolute failure."
Because of the condition of the AAES farms, the Regents formed the Station Council, consisting of the Re-

Charles D. Poston, Father of Arizona, as AAES
employee, about 1895.

gents, the AAES director and the president of the University, who would serve as chairman of the Council.
The Regents also amended the resolutions of May 30,
1894, so that while the president retained general supervision of all buildings, grounds and other property belonging to the University and the AAES, and direction
and control of all employees, subject, of course, to the
approval of the Regents, "excepting such employees as are
exclusively engaged in experimental work under the Director of Experiment Stations."
A week later Billman was named director of AAES
farms for three months and Devol was made AAES director, both beginning July 1.
Comstock resigned the presidency abruptly on August
20. Comstock then went into commercial work in Los
Angeles, where he remained until his death in 1915.
Also on August 20 when the Regents established the
chair of civics and attached it to the presidency of the
University without compensation, Billman was elected to

fill the position as of August 21, 1895, according to
When the Regents met June 5, Comstock reported that
he had been advised by the U.S. Commissioner of Education that Morrill, or land grant, funds were to be used only
for support of instruction and facilities, not for printing
bulletins and reports.

Comstock also reported that he had sent Boggs to
Phoenix to relieve Poston of "his charge," but that he
refused and "talked in a most incendiary manner,
threatening suicide and arson if not retained as Foreman."
The Regents resolved to notify Poston's family and then to

turn the matter over to a Phoenix judge who would be
sympathetic to the Regents.
The first class graduated from the University in 1894
and had three members, one of whom was Charles O.
Rouse. Rouse took for his graduation thesis topic the
development of irrigation law, a farsighted subject at that
time. Comstock signed the certificates.
Three bulletins were published by the AAES during
June, Tourney's Notes on Scale Insects in Arizona, No. 14;
and two by Devol, List of Varieties of Fruits, No. 15, and
Notes on Apricots at Phoenix Station , No. 16.
The AAES and administration were the topics of the
June 20 meeting of the Regents. Howard Billman, then
president of the Board, first reported on the state of the
farms at Phoenix and Mesa. Both showed evidence of great
neglect, and Billman said of the Phoenix farm in particular that "the whole appearance of the place was such that I

felt chagrin that it should be known it is under the
management of the U. of A."
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Regents' minutes. This arrangement apparently was one
of financial convenience, since his professorial salary could

be paid from the .Morrill fund, while administrative expenses had to be met by the Territory. The comfortable
elasticity of the Morrill fund alleviated much financial
distress in the early days and accounted for such assignments to one professor as history and economics, or physical

culture and mathematics because economics and

mathematics instruction could be paid from Morrill funds
and history and physical culture could not.
In the absence of Comstock, the College of Agriculture

and its schools and departments disappeared and were
replaced in the fourth Regsiter of the University with the
School of Agriculture and the Departments of Agriculture
and Horticulture. Irrigation engineering was made part of
the School of Civil and Hydraulic Engineering.

Reverend Billman, president of the University, had
come to Tucson from Ohio, where he had been a minister
for six years, to assume the superintendency of the Indian

Training School, a position he held from 1888 -1895.
Billman continued throughout his connection with educational matters to maintain the same missionary spirit
that had brought him to Arizona and evinced throughout
his life the sole desire to work for human betterment.
It was this kind of man who responded to mild criticisms offered by a vendor to the University by writing
"that we hope for your cordial support at all times. Concerning the past I personally have nothing to say. Concerning the future I have no promises to make. It is my

business to work, and see to it that I walk in the ways of an
honorable man. If any man loves the cause of education in
this Territory, is ambitious to take a part in training up a

generation of well- educated men and women, he is my
comrade. If, as an educator he does not care chiefly for this
one thing we cannot walk together. Now please give us a

hand. It is for the public good." Billman added a postscript, apparently in response to a remark by the vendor
about Governor Hughes. "Relative to the conduct of the
Governor, I have nothing to say. He is responsible for his
own acts. "

W. S. Devol, an enthusiastic and creative administrator, had been in harness long enough in the fall of 1895
to realize the need for larger and more intense discussion
between the AAES staff and the Territory's agricultural

population and, for that matter, between the various
sectors of the agricultural community. To accomplish this
type of interaction, he arranged an Arizona Agricultural
Convention, held in Phoenix, to which people with interests in the field and horticultural crops and livestock came
from around the Territory to meet with the AAES scien-

tists current and past, including former AAES Director
Gulley, then involved in livestock. Papers presented
during day and evening sessions covered most aspects of
agriculture in Arizona Territory that were understood or

University President Howard Billman, 1895 -97.

thought to be by the scientists. These papers, preserved in
AAES Bulletin Nos. 17 and 18, by Devol, were published
in October and December, respectively.
Nearly 100 persons attended the conference. In addition to taking advantage of the opportunity to exchange
ideas and discuss common problems among themselves,

handled and the results obtained," True said.
True said that stations should be managed as if they
were designed to be permanent and that officers of the
stations "should be changed as seldom as possible since

the members of the agricultural community had easy

were not always" in the best interests of the station.

access to the AAES scientists. Before the conference adjourned, the conferees formed the Arizona Agricultural
Association, organized as a permanent body to hold annual meetings.

Continuity was essential to the work of stations because
"agricultural experiments must necessarily
be planned to cover a long period as partial results are worse than
none," True observed.
Especially important in True's view was continuity of
station policy as reflected by its board of control. He told
the gathering that "Your present method of appointing

Not long after the Agricultural Convention the Regents approved cooperative feeding tests of dairy cattle to
be conducted by AAES staff and "Tempe parties."

new officers often meant new methods, and new methods

.

.

.

Later that month, November, A. C. True, director of
Agricultural Experiment Stations, USDA, Washington,
toured AAES installations as part of his inspection trip to
all 54 stations in the United States and territories.

Regents, who act as a Board of Control, is seemingly

True met with the Regents, Billman and Devol on
November 25 at Devol's residence. According to the

ments so managed that changes when made will not

Regents' minutes, True explained that because of changes
in the Hatch Act "it became the duty of the Sec. of Agric.
to prescribe forms for reports and see that the Hatch Fund
was properly expended. It was also the duty of the Dept.
to visit the Stations and make and receive suggestion for

the better carrying on of the work."
Most of the stations in operation "had been established
in the last few years, and hence the matter could only be

regarded as an experiment, the continuance of which
would depend upon the manner in which the funds were

defective, and should be remedied at the earliest possible
opportunity.
"The term of office should be lengthened and appointseemingly affect its permanent character," True advised.
Not to be considered permanent, however, were substations such as those True visited in Arizona Territory,
although some exceptions could be made because of diverse conditions in the region being served. He stressed
that substations were in the final analysis not desirable and
their establishment was in violation of the language of the
Hatch Act.
As an alternative to substations True urged securing
"The cooperation of the farmers, the people who directly
benefit by our experiments ... as experiments carried on
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upon this line are less expensive and sometimes equally as
efficacious as those obtained through the maintenance of a
cumbersome and expensive sub -station."
Finally, in summarizing USDA policy, True explained
that while the AAES is part of the College of Agriculture
and should not be entirely segregated from it, the AAES

"Department holds that moneys received from the sales of

farm products or other property in the possession of an
agricultural experiment station as the result of expenditures of (USDA) funds received by the station ... rightfully belong to the station." The other directive stated
absolutely that all expenditures for "construction of wells,

"has nothing to do with instruction, and no part of the

cisterns, ponds, or other reservoirs for the storage of

fund should be used for this purpose, or indirectly for the
advancement of college interests. It (the fund) is designed
to be expended solely in the line of original research."
"The Director expressed himself as being well pleased
with the work of the Tucson station," according to J. G.
Hilzinger, secretary of the Board of Regents, "and was

water, and for piping, and other materials for a system of

highly gratified to note that the Board had the right
understanding of their duties and were disposed to follow
approved lines of work."
During a meeting December 12, the Regents resolved
to "establish an Agricultural Farm in the valley adjacent

to Tucson." And on January 16, 1896 they appointed a
committee to determine "the best method of utilizing the
University grounds for station and other purposes with a
view to the economical use of water."
An international flavor was added by Juan M. Suco, the
Consul General of Chile, who wrote from San Francisco on
February 14, 1896. He stated that "I wish you to favor the

undersigned, Consul General de Chile, with some samples of seed, tubers and extract of the plant Canaigre to
send to my country and a Bulletin and also on information

of where I could buy seed and tubers per ton put in San
Francisco."

About the time that inquiry arrived at the University
the Regents were expressing dissatisfaction with the prog-

ress of the tree planting on the campus. Devol put the
blame on the groundskeeper, who, he said, "should be
relieved as soon as possible." The Regents put Devol in
charge of all work on the University grounds. In his

storing and distributing water
." must be charged
under buildings and repairs in the accounting for Hatch
.

.

funds.

When the Regents met April 7, they decided to cancel
the lease of the 5 -acre farm at Mesa, but to attempt to
retain control of the 20 -acre farm at Tempe because of
AAES improvements already made. The donor of the
property had made some improvements also and wanted
the deed returned to him.
During May, the Regents appropriated $200 to Devol
and Forbes to complete studies on canaigre that had been
first undertaken in the inaugural year of the AAES. And

they resolved to return the 20 -acre Tempe farm to the
person who had donated it, allegedly in hopes that a
well- maintained University experimental farm in the
middle of his other property would increase the value of all
his land.
Two bulletins were published by the AAES during the

summer of 1896. Boggs' publication Arizona Weather,
No. 20, was released in June and the next month brought
Canaigre, No. 21, by Forbes.
The sixth annual Register for the University academic
year 1896 -97 was a "new generation" publication. In it
were the first photographs of the campus, showing the
main building and residence buildings for the president
and one for men and two for women students. Apparently
based on Boggs' bulletin, average annual precipitation in
the Tucson area was reported as being slightly less than 12

absence, the president of the University would be responsible for looking after the grounds work.

inches, down an inch from that reported in the earlier
Registers. The first course of instruction in agriculture

Regent Hilzinger, having visited Phoenix and Mesa

was offered in a four -year format, but a dozen years passed
before a formal, academic course of study was developed in
1908.

farms, reported to the Board on March 5 that the Phoenix
facility "was well -kept and its condition showed that (the
superintendent) was an orderly and painstaking man, but
it would take time and money to make the station a credit
to the institution." He disapproved entirely of the condition of the Mesa farm.
Authorities of Mesa City were not happy either with the
"manner in which the station is being handled," according to a letter presented to the Regents March 20. It was
resolved that the Regents would notify Mesa that it had
been decided to abandon the station on the recommendation of Director True, USDA Experiment Stations.
Also in March, the USDA Department of Experiment
Stations, in its Circular 29, restated the policies outlined
by True during his visit to Arizona Territory and added

two not addressed by him. It was announced that the
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Although the course in agriculture was presented in a
four -year format, it was obvious that no degree was at-

tached. The stated purpose of the University was "to
present a course in Agriculture that will equip the student
with a knowledge of the theory and practice of modern

Agriculture, such as will enable him to fill positions of
trust and importance in the Agricultural Experiment Stations or among the scientific workers for the U.S. Department of Agriculture, as well as to engage successfully
in the pursuit of any one or more of the several branches
into which the profession of agriculture is now divided."
The Regents meeting on Ocotber 20 approved of a joint

venture between the University and the U.S. Bureau of
Forestry aimed at propagation of native trees in Arizona.

Irrigation pumping plant, Yuma, 1897. Pumped 21,000 gallons per minute making it
largest in United States then. Jasper Parvin is the engineer.
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One month later, Devol was instructed by the Regents

vacate his University house in favor of F. G. Havens,

to report to them the "best manner and method to be

foreman of the campus grounds. More bad news for Devol
came with the September 9 meeting of the Regents when
they denied his request for a $200 increase in his annual

pursued by the Experiment Station Staff with a view to
the successful cultivation and irrigation of the Tobacco
plant...." On December 11, Devol was granted $350 by
the Regents to begin tobacco studies and then was instructed to report to them "on the best and most feasible
plan to develop the cultivation of the Sugar Beet not only
at the Experiment Stations but in other Sections of the
Territory."
Devol picked up Gulley's theme when he wrote his
annual report to the Regents for 1896. He complained
about the many instances when University administration
called upon AAES staff for non -AAES work, actions that
seriously impeded progress on AAES projects.
In January 1897, AAES Bulletin No. 22, Something
About Weeds , by Tourney, and No. 23, Sugar Beets , by
Devol, which was the first in series of bulletins about
sugar beets, were published.
The Regents met twice in February. On the 16th, the
Regents instructed Billman, not Devol, "to make a selection of ground for experimenting with Sugar and Tobacco
and arrange with the Station Staff a systematic program
with the end in view of obtaining immediate prosecution
of the same." Billman reported back to the Regents in four
days that ground had been found for use in the sugar beet
AAES staff
research, which was to begin without

was ordered to prepare another bulletin on sugar beets.
As fiscal year 1898 began for the AAES, Devol was

ordered by the Regents meeting July 2 to reduce the
budget for the first quarter by $300. He also was told to

salary. During the same meeting, the Regents elected
former -Governor L. C. Hughes chancellor of the Board of
Regents and accepted the resignation of Billman from the
presidency and the chair of civics, effective December 9.

About this time Devol received a letter from True,
USDA Director of Experiment Stations, criticizing him
for the poor return from the AAES on USDA dollars
invested for research and reports. Devol replied that such
returns were difficult to produce when the USDA funds

were used to pay, in large part, the general operating
expenses of the University, a statement validated by some
other members of the AAES staff.
A request from Devol to sell fruits, flowers and produce
grown on the AAES farms not needed for experimental
work was approved by the Regents October 12.

Territorial Governor Myron H. McCord, a personal
friend and appointee of President William McKinley, was
informed of Devol's response to True. When he met with

the Regents October 26 he told them of the letter from
Devol to True in which "rather serious reflections were
cast upon the Board of Regents." State Superintendent of
Public Instruction A. P. Sherman moved to terminate
Devol effective November 1, a motion that passed unanimously. Tourney was named acting director of the AAES.
When the Regents met October 30 Billman reported a
vacancy in the position of bellringer and timekeeper, to
which position the Board appointed Felix G. Haynes. A

Robert H. Forbes inspecting canaigre in experimental plot along Santa Cruz River near Tucson, March 1898.
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professor's request for a raise in salary "was laid over. "
Then the Regents were read a letter from Devol demanding either three months' severance pay or three months'
notice of termination, in accordance with agreements
made during his hiring, but apparently not written. The
Regents refused Devol's demands.
Billman appeared before the Regents November 6 to
ask their approval of the hiring of Millard Mayhew Parker
as president of the University with an annual salary of
$2,500 and housing, which the Regents did, effective
November 9. Parker, former mayor of Pasadena, Califor-

nia, came to the University from Throop Polytechnic
Institute, which later became California Institute of
Technology. Parker had helped found Throop and served
as its first vice president and professor of Greek and Latin
when he accepted the presidency at the University.
Sugar Beet Experiments , AAES Bulletin No. 26, by

Forbes, and Arizona Weather and Climate, No. 27, an
update of Boggs' earlier work, by Nathan A. Barnes, were
published in December.

In February 1898, Devol's attorneys, Hereford and
Hezzard, made two demands on the Regents for three
months' severance pay for their client. Both demands were
denied.
During the month following, Forbes was instructed to

Alfred J. McClatchie, AAES agriculturist and
horticulturist at Phoenix, 1898 -1904.

USDA Experiment Station Director True's letter re-

turn over to the Regents all fees collected for chemical
analyses done by the AAES. Parker's hiring of Alfred J.
McClatchie as professor of agriculture and horticulture
was approved by the Board March 7. McClatchie added
supervision of the Phoenix farm to his duties on October
20. Also in March, the first AAES bulletin illustrated
with photography was published. It was No. 28, Salt
River Valley Soils , by Forbes, the result of the first soil
survey conducted in Arizona. Numerous requests from

commending concentration of experiment station work in

farmers and immigrants in the Salt River Valley prompted
the survey.
The AAES directorship was awarded May 11 to Captain

in January. In February, Gulley, as secretary of the Territorial Live Stock (sic) Association, petitioned the Regents to sponsor research on forage crops for cattle.
March brought some change to the AAES policy and
staff. The Regents were advised by True, USDA, that
James Wilson, USDA Secretary, had directed "that before
entering upon any cooperative work after March 8, 1899
the plan thereof should be submitted to the Department

C. S. Parsons, effective July 1, or as soon as possible
thereafter. He also was given title of irrigation engineer.
Parsons, the former keeper of a livery stable in Ohio, had
served in President McKinley's regiment during the Civil
War. At the same meeting of the Regents it was resolved
that, apparently because of the Devol action, henceforth
contracts of employment with the University could be
terminated by either party on 30 days' notice.
In June, Tourney's report on The Date Palm , AAES
Bulletin No. 29, was released. It was liberally illustrated
with photographs. Boggs resigned as professor of civil and
hydraulic engineering and AAES irrigation engineer on
August 5 to enter the private sector in Los Angeles. And
one month later Devol failed in court to get the severance
pay he had claimed due him.
The course of study in agriculture was the same for
1898 -99 as the previous year. The AAES annual report for
1898 showed no specialists in irrigation or in entomology.

Tucson was read during the Regents' meeting of December and put aside for further consideration. But a
proposal for the University to sell water to nearby house-

holds at the same rate as the Tucson Water Company
received approval of the Regents, an action rescinded the
following October 6.
McClatchie and Forbes wrote the first AAES publication of 1899, Sugar Beet Experiments During 1898 , released

for approval with estimation of the cost, etc." Tourney was

granted his request to work part -time with the AAES
because of a position he had taken with the U.S. Forest
Service. In his part -time capacity, Tourney was to continue his research projects on the date palm, crown knot
and alfalfa root -rot. And Regents' Chancellor William
Herring was appointed to confer with Parsons about his
inability to perform his duties because of illness and about
selecting another AAES director.
Forbes was named vice -director of the AAES April 5
and made responsible for running the AAES. The Regents

asked Parsons to resign within 30 days. On April 22,
Parsons submitted his resignation, effective May 6, as
37

Date palm offshoots from Algerian Sahara being set out, Cooperative Date Orchard, Tempe, August 1900.

AAES director and irrigation engineer. Forbes was appointed director of the AAES, effective May 6.
The day before Forbes assumed AAES directorship
Tourney presented the Regents with a proposal to establish a date palm research orchard at Tempe. Tourney told
the Board that the USDA had appropriated $5,000 for
cooperative research and that J. Jungerman of Tempe
would provide 15 acres of land to the University for the
orchard. After 10 years, Tourney explained, the land and
orchard would become the property of the University.
Under the agreement, the USDA was to supply date palm
offshoots for planting at Tempe, the AAES was to plant
and develop methods of cultivation of the palms and the
AAES and USDA were to share equally the offshoots from
the orchard. The proposal was approved and Forbes given

control of the project.
The Regents also approved remodeling the gardener's
cottage for use in teaching domestic science and beginning a search for "a person qualified to instruct in Domestic Science." And later in October, they approved Parker's
recommendation to hire Catherine K. Barker as the first
instructor in domestic science, effective October 10. She
was a graduate of Throop Polytechnic Institute.
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When Forbes became director of AAES, 30 scientific
and technical bulletins had been published. To reach the
broader audience, an audience that sought practical guidance in agricultural matters, Forbes began in October a
series of popular, short publications, Timely Hints for
Farmers, to be written by AAES staff and distributed twice
monthly. The hints were mailed to a list of about 2,000
persons and to newspapers in the Territory. By the end of
1899, six issues covering fertilizing and irrigating orchards, crown gall, improving soils, peaches and planting
eucalyptus had been printed and mailed. On the scientific
front, AAES Bulletin No. 31, Sugar Beet Experiments Dur-

ing 1899, by McClatchie, was published in December, as
was Cockerell's bulletin No. 32, on insect pests in the Salt
River Valley, mentioned earlier.
The first AAES bulletin that was a "slick" publication
was Tourney's An Inquiry Into the Cause andNature of Crown

Gall, No. 33. It was a lengthy, scientific discussion of a
disease that affected deciduous fruit trees growing in the
commercial orchards of the Salt River Valley. It was
liberally illustrated with both line drawings and photographs and was the first AAES bulletin printed on the big
presses of the East Coast. In the work, Tourney identified a

slime mold (Dendrophagus globosis) as the cause of the

disease. The true cause has been since identified as a
bacterium (Argrobacterium tumefaciens).

Early in his work at the University, Forbes had observed that unrestricted grazing and other practices by
man accepted in other, wetter regions were disastrous
when'practiced in the arid and semiarid environment. He
had seen the erosion and barren lands. It was not surprising then that among his first priorities as AAES director
was exploring methods to reclaim ranges.
Through a cooperative agreement with the USDA,
approved by the Regents in May 1900, Forbes was authorized to select government lands for conducting "experiments looking towards the rejuvenating of exhausted
and barren stock ranges and of determining what forage
plants may be profitably grown upon the semi -arid lands
of the Southwest."

In the eleventh AAES annual report, 1899 -1900,
Forbes stated perhaps what was his operational philosophy, a philosophy developed as he reflected upon the
events of his first full year as AAES director.

University of Arizona

Agricultural Experiment Station.
Bulletin No. 47.
r.%'-,.., :v"[

Strciwberry

"Costly experience in Arizona has demonstrated the
futility of trying to make Nature recognize the motives of
human expediency. The diplomat, therefore who commands a peach tree to bloom and be frutiful on top of a

frost -bitten calichi (sic) hill, is likely to meet with an
embarrassing refusal, as is also the scientist who tries to
force unnatural results where, for the time being, they
will satisfy sectional feeling."
In addition to stating his philosophy, Forbes created a
"Needs of the Station" section for the annual report. In
that section, he wrote that the AAES appropriation was
not entirely adequate to reorganize and extend its various
departments.
"The Experiment Station farm, in particular, is in need
of fencing, barns, dairy shed, tool- house, stock scales and
a residence building," Forbes wrote. The most that could
be expended for farm needs from the Hatch fund in any
one year was $750. But, Forbes noted, "it would require
at least $2000 to replace the present old and shabby barn
with a suitable structure, properly fence the farm and put
up a windmill and pump house."
Then Forbes began his argument for Territorial support
of the AAES, partially through an attempt to embarrass
the Legislature, it appears.
"To economists it may be stated that there is nothing
unusual in State appropriations to the experiment stations. For the year ending June 30, 1899, twenty -three
experiment stations in the United States received State

appropriations ranging from $390.49 to $68,000 in
amount; and of the remaining twenty -nine stations,
twenty -six had from other sources, from $20.02 to
$19,323.56 each. Among the whole number of forty -six

Culture.

stations receiving the full Hatch appropriation, all but
seven had a larger income from State and other sources

Skim Milk for Pigs,

Water Melon Growin).ô
Gombatin9 the Flat
Headed Borer.
elon Plant Louse an
Manteca Disease.
The Use of

Branding
Fluid.

Timely Hints for Farmers.
Collected, Edited and Illustrated.

Separately distributed October 20, 1902, to May t,

1903.

Tucson, Arizona, November 28, 1903.

Timely Hints for Farmers.

than had the Arizona Station. In other words, the Arizona

Station receives less financial attention from State and
other directions than thirty -eight other stations.
"In view of the peculiar need of a new and rapidly
growing country for strong and efficient experiment station service, this seems hardly just to the interests involved. During the year the Station has done everything
possible to help itself to needed improvements. From the
proceeds of farm produce and laboratory fees, the ground
was purchased for the new and important work in animal
husbandry, and the strong and efficient co- operation of
the U.S.D.A. has been secured in various special lines of
work. But it rests with the public, especially the farming
public, to take those final legislative measures which shall
enable their Experiment Station to possess creditable and
necessary working appliances and rank highly in usefulness and progressiveness among the stations of the coun-

try."
Following the establishment of animal husbandry as a
department in the AAES, an action formalized by the
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Regents to take effect on July 1, 1899, Gordon A. True
was named its director, effective September 15. Gulley
had acted unofficially as the first AAES animal husbandman during his term as Director. True came to the
University from the Department of Dairy at Michigan
Agricultural College. Steer feeding was the first experimental project undertaken at the AAES Phoenix Farm.
The first Nutrition and Food Science programs at the
University of Arizona were offered in 1899 as part of the
sub -collegiate course in domestic science and included
some chemistry of cooking and the study of foods and
practice in all kinds of cooking. This eight -unit course
had as its objective teaching students the skills of close
observation, careful manipulation and logical deduction
as related to the topics covered. Topics included home
hygiene, household science, plain and fancy sewing,
nursing, care of the house, management of servants, social
duties and customs of society. Ms. Barker used rooms in
the small domestic science cottage (see attached map and
pictures).
AAES departments this year were botany, chemistry,
agriculture and horticulture and the new addition, animal
husbandry.
Forbes made extensive changes in the annual Register
of the AAES organization and work description. He wrote
that the object of the AAES was to aid in acquiring and
diffusing useful and practical information about various
aspects of agriculture and to promote scientific investiga-

tions and experiments that respect the principles and
applications of agricultural science. The work of the
AAES, therefore, could be divided into two parts .
.

.

scientific investigation of subjects relating to agriculture
dissemination of useful information relating to agriculture.
A region of such diversity of climate, soil and water
offered many possible subjects for investigation, but the
AAES staff concentrated on those of greatest or most
pressing importance. AAES studies then included the
introduction of promising drought -resisting forage
plants, water -saving methods of cultivation, management
of livestock, dairying, culture and propagation of the date
.

.

palm, developing irrigation water supplies and sugar
beets. Some attention also was given to promising new
fruits, insect pests, irrigation, and to continuing soil
studies. The results of some of the investigations were of
marked value to the agricultural public, both in Arizona
and elsewhere. The value of scientific investigation of an
economic nature became more and more recognized by the
thinking public of Arizona.
The usefulness of the AAES was extended further by a

series of farmers' institutes held each year at various
places. This approach also gave the staff an opportunity to
become acquainted with the different agricultural areas of
the Territory and to observe the problems that confronted
the farmer.
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The AAES farm then was northwest of Phoenix, the
date palm orchard was 3 miles south of Tempe and sugar -

beet investigations were conducted in the Upper Gila
Valley. At the invitation of the AAES, special work was
done by visiting scientists on the entomology and soils of
Salt River Valley.
The principle on which all AAES work was conducted
was to -do each branch of work at the point where it could
be done to best advantage. The results attained, thereby,
showed the wisdom of that mode of procedure, according
to Forbes.
Vegetable experimentation was not reported in AAES
bulletins before 1899. People living on small farms produced vegetables to meet the needs of their neighbors and
those of nearby communities. The full potential for vegetable production in Arizona was not studied until the early
1900s when refrigerated boxcars were first put to use.
Authors of the AAES 1899 annual report stressed the need

for experimentation with vegetable crops. Alfred J.
McClatchie, appointed professor of agriculture and horticulture in 1899, wrote that "The natural conditions are
so different here from those of most other parts of the
United States and the demand for information especially from new settlers -is so great that systematic
experiments in vegetable growing were begun this year.
The plan is to continue for a year or so and then issue a
bulletin on the subject."
McClatchie's experimentation with vegetable crops

yielded the information that resulted in publication of
AAES Bulletin No. 35, Vegetable Growing in Southern
Arizona, August 15, 1900.
Crops listed in the bulletin included beans, beets,
cabbage, cauliflower, corn, lettuce, melons, parsnips,
peppers, potatoes, radish, spinach, squash, sweet potatoes
and tomatoes. McClatchie described recommended cul-

tural practices for each crop and varieties suitable for
Southern Arizona. His work with vegetable crops was a
hallmark for the beginning of our modern vegetable industry.

When the AAES began its first full fiscal year,
1900 -01, of the new century, it was organized to include
the administrative office and the departments of agriculture and horticulture, animal husbandry, botany and
chemistry. One or more members of the AAES staff were
devoted to each department of station work. Consultants
provided assistance in entomology and meteorology.
The AAES headquarters were housed at the University

campus and from that base of operations, the three agricultural districts of the Territory, the valleys of the Salt,
lower Colorado and upper Gila rivers, were equally accessible for field work and observations.
Various educational programs had been developed to

disseminate information generated by AAES research
projects. The AAES reached a "class" of about 3,000
readers in the Southwest twice a month through its Timely

Campus greenhouse "complex" about 1900. First greenhouse, left, second, center, with heating equipment housed
in structure at rear.

Hints and other publications, including research reports.
Agricultural libraries had been assembled and were offered for sale to the public at cost. And operation of the
AAES farm at Phoenix, the range study tract southeast of

Tucson and the sugarbeet experiment plots along the
upper Gila River also served to educate the public.
Forbes wrote in the Tenth Annual Register of the
University "that this distributed and mobile organization
is especially effective, not only for the purposes of the
Experiment Station, but also for those of the University as

well, since it allows the station to conduct its work in
localities suitable for the accomplishment of results; and
again, it causes the public to become better acquainted
with the territory University, of which the station is a
department."
Two AAES bulletins were issued in 1900 -1901. Forbes
wrote Experimental Work with Sugar -Beets during 1900 , No.

during the spring of 1901. The cotton was harvested in
November and ginned at the Louisiana Agricultural Experiment Station. Yields in pounds per acre were Abbassi
seed cotton, 1,580 and lint, 460; Mit -afifi seed cotton,
1,150 and lint, 275; and Jannovich seed cotton, 500.
Experimental plantings of Abbassi and Mit -afifi were
made in March 1902. By mid -summer, results indicated
that the Abbassi variety would be the most profitable to
grow in Arizona. It should be planted in March, moder-

ately irrigated and cultivated often, according to the
research findings.
Forbes reported successful negotiation of cooperative

agreement with the USDA for range studies. USDA
supplied $5,000 to the AAES for fencing and administering a 53- square -mile tract of diversified grazing land
within the Santa Rita Forest Reserve southeast of Tucson.
"This work is a development of the idea of range study

experiments with Egyptian cotton was made. Seed of

which has engaged the attention of our department of
botany for some time past," Forbes explained. The ultimate objectives of the study were to provide definite
information about the ruin, recovery and administration
of the vast grazing ranges of the Southwest.

Abbassi, Mit -afifi and Jannovich varieties supplied by the
USDA were planted at different times and distances apart

"At such time as the present, when growing attention,
both from stockmen and legislators, is being devoted to

36, published in March, and McClatchie produced Winter
Irrigation of Deciduous Fruits , No. 37, published in May.
Cotton, grazing ranges, water and campus politics were
the foci of fiscal year 1902. The first report of the AAES
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AAES publications for the year included Dairy Herd
Records , No. 39, by True, and Soil Survey in Salt River

the question of proper utilization of the Western public

grazing domain," Forbes wrote, "information on this
subject must necessarily prove timely, and potent in
shaping the policy which shall ultimately govern and

Valley, No. 40. The soils publication was written by
Thomas H. Means as a cooperative project between the
USDA Bureau of Soils and the AAES and was the first
AAES publication with color plates. Two other bulletins

restore what is now a rapidly diminishing resource."
In April, Forbes pointed out to the Regents the "neces-

were No. 41, Irrigation at the Station Farm , by McClatchie,
and No. 42, The Cool Side of a House in Arizona , by

sity of providing tests and experiments in pumping
water. " The Regents granted him funds to pay a consulting irrigation engineer for a year.
Early in May the Regents appointed Frank Yale Adams
to a two -year term as president of the University. Adams,
who had come from New York state and joined the University faculty in 1897 as professor of ancient and modern
languages, had been made acting president September 5,
1901. It was on that date that the Regents fired Parker,
who, in turn, filed suit against the Regents September 9.
Little is known about the dispute between the regents and
Parker other than an entry in the Regents minutes for the
meeting of September 20. Parker, through his attorney,

consulting meteorologist Sherman M. Woodward. Some
of the Timely Hints addressed use of chemical preservatives

exchange for the assurances of the Board "that in adopting
its resolutions of Sept. 5th severing his relations with the
University; the Board disclaims any intention of imputing

in milk, trees and plants for barren places, well water for
irrigation, homemade fertilizers and the Australian
saltbush.
The Sub -Collegiate Department at the University offered classes in agriculture for the first time. According to
the announcement in the annual Register, the classes were
designed "to present certain practical, elementary phases
of the subject found to be of especial value in this region.
They will deal with many of the varied problems which
confront the Arizona farmer and will be of exceptional
benefit to those who have spent some time on an Arizona
farm. . . ."
Forbes' call in the AAES annual report 1899 -1900 for

to Prof. Parker any immorality."

support from the Territorial Legislature was acknowl-

agreed to drop all legal action against the Regents in

,i
.

y¡ ./...
s

,.... j,yy 4....

IY

. r,

(11

`,:e", .,,f

..

<

.

4.

I?r
yr-- _

-

.-

.Y

r-

f

{

r

,

.

.:.,

_

-

.

e

r

£

t

,

<

.

nr

.

:

i`

¡pr..

.y

Á; r
t";i.r?t.
,L..
2

/as-

1"
.

'-_!-'N"'

1,,,

..

-r

y -x

` '^ ~

.r_ t- , s. M ..

¡

'
r Jr

.

' _t
.

/

,W. ,;.

y!e;,"'.
r

.1!s i

.. f. .

.-..

,
+.'
f,tj'

. ,t,m,.w

'.

:+- +' f
Y_ }, r .. 4"'f' .,Al 7*i if,' i`. ' ` ,
,,,,

,

:

.

+.,n

:

.;....°,4";711...'.. ,
.4r:

1

'

,.7.Z

.

P s 1_,;
-1'`
-...K
`+ a;f.«.z

Va'`at.1I_ ' ` 3'
.

t `aeY-

.

..

g.

..o..

-Pf-t

,,
_r. /./i,

a.

,,.0,., tx

-i ;.

.

:-a.
fY
'

,í

,-

'r

.
4

.

p. ,r0.

.:
Vi
i.
.94
,.1,,
W '
Campus greenhouse "complex" about 1905. New greenhouses in front. Water tank, pump house and Old Main
in background.

42

n

a

It

.

..

edged as received as the 1902 -03 year got underway.
"An appropriation of eleven thousand dollars, made for
the use of the Station by the Twenty- second Legislature,
recently adjourned, attests the estimation in which the
work of the Station is held," Forbes said. He added, "The
appropriation is intended for the improvement of the date
orchard, for purchasing livestock and buildings for the
farm, and for issuing publications and holding farmers'
institutes and short courses of instruction throughout the
Territory.
"Provision, therefore, is made for the symmetrical development of this work in the Territory, both experimentally and educationally; and, prospectively, the farmers'
college bids fair to increase in usefulness to the growing
agricultural interest of the Territory," Forbes continued.
Perhaps because of the influence of Adams' presidency,
the paper structure of the University as presented in the
1902 -03 Register was somewhat more elaborate than the
previous year. Through its College of Agriculture and
Mechanic Arts the University offered a literary course
leading to a bachelor of philosophy degree, science and
engineering courses leading to bachelor in science degrees, a chemistry course leading to a bachelor in science
in chemistry degree and, finally, an agricultural course
leading to a bachelor in science in agriculture degree.
In November, the Regents accepted True's resignation
effective December 31 and hired T. F. McConnell from
the University of Wisconsin to fill the professor of animal
husbandry position, no later than February 1, 1903.
First mention in a Regents' meeting of the desire by
some University personnel to establish a department related to forestry was made December 2, 1902, more than
50 years before the Department of Watershed Management was founded.
As the year came to a close, Forbes added 10 acres to the

5,200 addresses. The increasing cost of printing and
mailing was mostly defrayed by a $1,500 appropriation in
March from the Territorial Legislature.
Forbes in the AAES Annual Report of 1902 -03 made

detailed comment on the unusual nature of the agricultural regions in the Territory and said that it demanded
work from the staff "of pioneering character."
His pleas for additional staff began with an observation,

"Especial credit is due those of our investigators, who
often lacking facilities, working in isolation, and with
limited resources, have courageously and ingeniously
taken things as they have found them and have given the
semi -arid Southwest a real experiment station under circumstances which seemingly forbade."

But, Forbes said, "Additions to the staff, however,
seem almost imperative. A competent irrigation and
pumping engineer and a plant physiologist and pathologist would be powerful factors in the development of

this region at this time of agricultural awakening and
activity."
A relatively quiet year followed fiscal 1903. Kendric C.
Babcock, of the University of California, was made president of the University and professor of history, effective
September 1, 1903, at an annual salary of $3,500. Forbes'
salary was raised from $2,000 to $2,500 and he was given
a $525 budget and a free hand in implementing a three year campus landscape improvement project. Through
Forbes, the University bought into the Salt River Valley
Water Users Association to secure a supply of "Storage
Water" for the AAES Phoenix farm.
In March 1904, the Twenty- second Territorial Legislature appropriated $2,300 for strengthening the Farmer's

Institute program. Institute courses already had been
conducted for three weeks during February at Thatcher
Academy.

date orchard at Tempe and was granted $150 by the

"This effort excited some interest, but the full benefit

Regents for a study of various pumping facilities throughout the Territory.
Adams' resignation, effective June 30, was accepted by

of this line of endeavor can only be realized by putting it in
the hands of a competent specialist who shall be charged
with its proper organization," Forbes said. He added that

Regents during their meeting June 26. At that meeting
Howard J. Hall, professor of English, was appointed
acting president.
AAES publications for the year were Bulletins No. 43
Utilizing Our Water Supply , by McClatchie in July, and
No. 44, The River -Irrigating Waters of Arizona -Their
Character and Effects, by Forbes in September. Forbes'
monograph was the first comprehensive report on the

"When the value of these institutes is brought out and

quality of surface waters in Arizona and on the fertilizing

effects of silts and salts on soils irrigated with those
waters. It also was the first to report toxic mine wastes in
the Gila River that adversely affected the health of beef

understood, they will prove to be a important extension of
the benefits of the University in agricultural directions."
The first comprehensive research bulletin on the quality of groundwater in Arizona was published by the AAES
in October 1903. It was No. 46, The Underground Waters of

Arizona -Their Character and Uses, by W. W. Skinner,
AAES associate chemist. According to the analyses cited

in the publication, a number of waters exceeded the
nitrate limits for drinking -water quality, long before

Topics of Timely Hints ranged from raising strawberries

commercial fertilizers were in use. These historic water
quality data are important in predicting changes that may
be expected to occur over the centuries and for efficient
water -use planning as industrial and population densities

and watermelons to feeding pigs skim milk and using a
liquid to brand animals. The mailing list contained about

increase.
Relation of Weather to Crops, AAES Bulletin No. 48, by

cattle that drank the water.

43

in eight of the State's river valleys. Hopes of estab-

lishing a large irrigation project along the Rillito
were abandoned when he demonstrated that there
was insufficient underflow to support such development and that use of groundwater in the area
depended entirely on wells that rose and fell in
depth.
Trained as a civil engineer and by 1916 already
remarkably knowledgeable about hydrology and ir-

rigation techniques, Smith was hired in 1916 to
survey the Canoa Ranch in the Santa Cruz Valley for

Continental Rubber Co. , which proposed to raise
guayule there to protect the nation from a possible
cut -off of natural rubber imports, threatened by

World War I. (Guayule, a plant native to the
Southwest, yields a rubber similar to that of the
rubber tree in Asia.) He was given leave by the

George E. P. Smith
When George Edson Philip Smith was 96 years
old his life insurance company informed him he had

outlived its mortality tables and paid him the
amount of his policy, $2,085.
As he had been doing for years, he had once more

demonstrated that he was not your average man.
Born, raised and educated in Vermont, he had a
Yankee shrewdness about money, enormous curiosity and supreme self -confidence.

In 1956, when he was only 82, he privately
published a list of what he considered his 23 most
important "firsts." They included being the first to
warn against building homes on Arizona's bottom lands and floodplains, being the first to advocate
city zoning, writing Tucson's first city water code,
being the first to advocate preservation of historical
and other place names, giving early (and continuing) warnings to Tucson city officials of the need to
secure a future and permanent water supply and
securing a law establishing daylight savings time in
Arizona in 1944.

Of the last he added, "Some angry (but very
dumb) farmers got the law repealed subsequently,
though the advantages of DST are greatest in outdoor work."
Water was always his primary interest. His "fa-

vorite research problem" was the correlation of
movement of glaciers and of groundwater with valley fill formations. For years he studied groundwater

University to undertake this project in the national
interest.
Between consulting assignments such as helping
survey for Roosevelt Dam and serving as inspector
for the construction of a huge railroad bridge west of
El Paso, Smith unabashedly undertook to set local
and State officials straight on water policy matters
when he disagreed with them, which was often.

William McGinnies, first director of the UA
Office of Arid Lands Studies summed up Smith's
career:
Smith stepped on people's toes. Largely because
he could see what was coming in the future as far as
the water supply was concerned. The general pub-

lic, the promoters, didn't want anybody to know
that Arizona had a water problem. Smith saw the
water table dropping, for example, in the Tucson
area ... and I think he would be shocked to know
Smith warned that the
where it is today.
.

.

.

overdraft was going to lead to nothing but trouble.

That's where I think he got in trouble with the
people in the state. I don't think it was his person. He was
ality or because he was inefficient.
.

.

honest. He thought he knew more about water than
anybody else, which he probably did.

After Smith retired in 1955, he wrote and published what he called brochures, little essays recall-

ing his arrival in Tucson in 1900 after a railroad
journey that included a final stage in a caboose, his
future wife's arrival after having her train held up in
Cochise, a bullfight at Naco and numerous camping
trips in Arizona's mountains.
In addition to his 23 "firsts," he also published a
list of his publications, more than 100 in number.
So was his age when he died in 1975; he lived to
101.

McClatchie, was published in June 1904. Forbes de-

gents were able to secure 320 acres of land from the

scribed it as being "an unusually comprehensive and valuable publication ... the only thing of its kind treating, in
so complete a way, the farm interests of the Southwest."
Timely Hints topics were sugarbeet and potato culture,
bee products, seed germination and singed cacti as lives-

General Land Office for the Carnegie Institute's proposed
Desert Botanical Laboratory. That land is Tumamoc Hill

tock forage. The AAES mailing list, including official
names, had grown to about 6,100 subscribers, most of
whom lived in Arizona or elsewhere in the Southwest.
Most, according to Forbes, were engaged in farming and

and surrounding area and is now used by University
research departments.
During fiscal 1905 G. E. P. Smith became a full -time
member of the AAES staff, filling the position left vacant

by Sherman M. Woodward, who went to work for the
USDA. Smith had served as consultant to the AAES on
several occasions since he joined the University faculty as
professsor of civil engineering in 1900, and was author of
Engineering Bulletin No. 1, The Use of Portland Cement in

made practical use of the information given in the publications. The rest of the subscribers lived outside the Southwest or the United States. Another, separate list of about

Arizona , published August 15, 1905.

1,550 had been developed for mailing publications of
special interest to stockmen.

in September 1904 and was succeeded by Vinton A.

Nursing and food for the sick classes were added to the
Domestic Science curriculum in the Sub -Collegiate Department during 1903 -04.
Funds appropriated by the 22nd and 23rd Territorial
Legislatures were budgeted, and some spent, by the end of

fiscal 1905. Improvements planned and underway included a dwelling, pumping plant for irrigation, a barn,
tools and horses for the Tempe Cooperative Date Orchard,
at a cost of $5,100. Also, $2,700 was set aside for further

development and support of the Farmers' Institutes and
$1,500 each were earmarked for establishing a new date
orchard near Yuma and for printing and mailing publications. In June, Forbes presented the Regents with a deed
for 7.2 acres of land near Yuma for the date orchard.
After reporting the uses of the Legislative appropriations, Forbes waxed philosophical in the AAES Annual
Report for 1904 -05 He observed that if the actions by the
Legislators were to be viewed as expressions of approval by
the public of the work being done by AAES staff, then the
sentiment he had stated five or six years earlier "which has
.

supplied an ethical back bone to the work" should be
restated.
"Science, not for science's sake only; but, science for
humanity's sake," was that statement. Forbes then elaborated.
"The purely scientific man, necessarily most technical

In other personnel matters, McClatchie left the AAES
Clark, from the experiment station in Geneva, New York.
Henry B. Slade followed Skinner as associate chemist and
was himself succeeded by A. E. Vinson. Slade died in the

AAES laboratory June 5, 1905 "after only 8 months' of
promising research relating to the fruit of the date palm,"
according to Forbes. And F. W. Wilson, of Kansas Agricultural College, was appointed professor of animal husbandry.
Results of the steer -feeding experiments that covered
the previous five years were published in AAES Bulletin
No. 50, Steer Feeding Experiments , by True, McConnell and
Forbes. After one group of cattle in the experiment had
been shipped to San Diego and slaughtered in December
1902, the packer reported to True that "the yield and dress
beef is very good, while their hides are exceptionally good
and the tallow only fair." Even 80 years ago, AAES staff
could finish the kind of cattle desired by today's market.
Timely Hints output dwindled to only two, one about

pickling olives and the other on pear culture. But the
mailing list grew to such a number as required a printing
of 6,000 copies of general distribution publications.

Although nearly 60 percent of the funding for the
University during fiscal 1906 came through the College of

fruition in our work shops and upon our farms. Such

Agriculture and Mechanic Arts, and the AAES, mining
engineering education in the School of Mines and Engineering was highlighted under the purpose and organization section in the annual Register.
In that section, it was noted that "instruction is provided especially in subjects fundamental to agriculture, in
the mechanic arts, and in mining and metallurgy," according to the text.
But "The University, by the nature of its situation,
frankly lays its strongest emphasis upon the course in
mining engineering. It is, in reality, in a great mining
laboratory surrounded as it is on all sides by great mines.

relations are capable of more than ordinary usefulness in so

Some of these mines developed on a large scale are within a

new a country as Arizona where cultural conditions are
unique, and where settlement and development are but
just well begun," Forbes explained.
Through exercise of Morrill Act provisions, the Re-

few miles of the city and the number and magnitude of
such enterprises is steadily increasing. Probably no University in the United States offers such fine advantages to
the students of mining engineering who desire to see the

in his accomplishments, does not as a rule translate his
findings into terms which may be generally understood
and used: he should be free, indeed, to conduct his studies
without reference to their immediate utility. The
economic investigator, however, who is more closely in
touch with, and responsible to, those who make use of his
results, finds it both a necessity and an advantage to so
conduct and present his work that it will come into early

45

actual operation of great mines, or the development of
new enterprises, while carrying on the theoretical and
experimental work of the mining course."
With respect to agriculture, the authors of the Register

made the following statement. "The Agricultural Experiment Station, a department of the University, is engaged wholly in investigating and developing the agricultural resources of the Territory."

In January 1906, the Regents leased the 320 -acre
Tumamoc Hill site to the Carnegie Institute for its Desert
Botanical Laboratory. The agreed upon annual payment
was one gold dollar.
Additional funding of $5,000 was granted to the AAES
by enactment of the Adams Act on March 16, 1906.
Two topics emerged during fiscal 1906 that captured
Forbes' attention to such an extent that he felt compelled
to discuss them with the Regents, Legislators and
everyone else who would read his annual report.
This was the year that Forbes first asked for a building

for AAES. "Those departments of Experiment Station
work resident upon the University grounds are housed
under the roof of the old main building, which, though
constructed without reference to scientific work, affords
very comfortable quarters, especially during the long hot
summer season. The main objection to these quarters is
that they are unsafe, the building being of most inflammable construction. Inasmuch as scientific equipments
and collection are not only largely unremovable in case of
fire, but, also cannot be easily replaced in the event of loss,

it is essential at an early day to locate the Experiment
Station in a safe as well as commodious and suitably
constructed building."
Also first mentioned by Forbes was the need for Territorial Legislation to provide for inspection of nursery stock
and eradication of certain insect pests that gradually had
gained foothold in Arizona. "Only nine of the fifty -seven
states and territories of the continental United States are
without such laws, Arizona being one," Forbes stated and
added that "While originally very free from noxious insects and plant diseases, the region is beginning to show
the effects of this laxity and means should be provided for
inspection and treatment of certain of the more dangerous
pests known to have become established."
Farmers' Institutes were held in Graham County during January and February and were under the charge of

Wilson, assisted by Forbes and Thornber. Thirty -five
lectures and schoolroom talks were delivered to about
2,800 people. Subjects were dairying, stock feeding, orchard and farm management, insect pests, smuts and the
effects of irrigating water sediments upon crops, with
particular reference to mine tailings.
AAES Bulletin No. 52, Alfilaria, Erodium cicutarium, as a Forage Plant in Arizona, by Thornber, was
published in May. Thornber was credited by Forbes dur-

ing 1906 with first identifying the disease organisms
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Rhizoctonia solani on potato roots and Fusarium spp. on
various vegetables grown in Arizona. Thornber also was
the first to recognize the presence on wheat of the now
well -known stem rust fungus, Puccinia graminis.
Timely Hints topics for fiscal 1906 were seed testing,

making the most of a small water supply, irrigating
stream weirs and millets and field corn.
Research on hazardous industrial wastes, their effects
and control, is not simply a modern phenomenon. The
effects on crops of copper -mine flotation tailings dis-

charged into the Gila River were first determined by
Forbes and described in AAES Bulletin No. 53, Irrigating
Sediments and Their Effects upon Crops , published in September 1906. Forbes said of his study, "The investigation
by the writer into the effects of mining detritus on crops in

the upper Gila region has finally resulted in attributing
the damage mainly to the blanketing effects of the detritus
rather than to toxicity of associated copper compounds,
incidentally affording a fairly satisfactory basis for settle-

ment of litigation arising from the presence of these
substances in certain irrigating water of the region."
Eventually, mining interests installed settling ponds to
capture the soluble copper and alkali salts in the effluent
before it was discharged into the river.
Departments of Agriculture and Horticulture, Animal
Husbandry, Botany, Vegetable Physiology and Pathology, Chemistry and Irrigation Investigations were listed
in the AAES annual report for fiscal 1907.
Included in the report were observations by Forbes that
Smith had "gained much knowledge of the movements,
quantity, and availability of the underflow of (water in) a
typical arid valley." He also noted that the AAES assistant
chemist, Edward E. Free, had completed a useful study of
"solubilities of basic copper carbonate in certain solutions
of salts and carbon dioxide." Furthermore, "The

technique of the determination of minute amounts of
copper in vegetation has been perfected by Mr. Free,"
Forbes stated.

Applying science to various aspects of home life resulted in three Department of Domestic Science and Art
courses for college credit during 1906 -07: food
economics, textiles and history of costume. For students
at the subcollegiate level, domestic science coursework
consisted of cooking or sewing.
Funding of the University increased during fiscal 1907
but the amount funneled through the College of Agriculture and Mechanic Arts and the AAES remained at about
60 percent of the total. Nonetheless, authors of the University Register continued to direct public attention away
from the agricultural heritage of the institution.
The previous year, the attractiveness of the University
for students interested in mining engineering was high-

lighted in the Register. In this year's Register, civil
engineering was touted, with text immediately following
that describing the mining engineering course.

One day he put on a new suit and went to class.
When his wife found a pair of trousers hanging on a
chair at home, she rushed to the classroom, fearful
he had gone to campus pantless. Fortunately, it was
a two -pants suit, but she had reason to be concerned.
He had once almost left a University reception alone
until a friend reminded him he had arrived with her.

He was spectacular snorer, and once when the
decibels got to be too much for them his companions

picked up his cot and carried it 50 yards from the
campfire. Next morning Thornber mildly remarked, "I didn't realize I'd put my cot so far away."

And then there was the "skunk boat."
Having heard reports of rabid skunks in the desert, Thornber prepared for plant -collecting forays by

building for himself a kind of protective cradle of
canvas in which to sleep. On one horse -and -buggy
expedition early in the century the entire party was

awakened in the night by a loud commotion. A
skunk had gotten into the boat with Thornber and it
was some time before they both got out.
Years later, Thornber was asked if the story were

john j. Thornber
The name of John J. Thornber is familiar to
botanists around the world because it has been given
to a number of species he found that were named in
his honor. For years he was the acknowledged expert
on flora of the southwestern United States.
Student and faculty at the University of Arizona
today may not be aware that many of the ornamental
plants that grace the campus were acquired through

his efforts or that he contributed almost 100,000
plant specimens to the University Herbarium.
William Pistor once recalled that, "He could
almost talk to plants. You would bring him a plant,
and he would look at it and tell you what it was and
almost the place where it grew." He was even more
accurate if he was given an association of three or
four plants to identify and place.
Thornber's book on grazing, Grazing the Ranges of
Arizona. was the result of 10 years' study and was
published in 1910 as AAES Bulletin No. 65. Three

years later he began to teach a course in grazing
range studies, the first such class at the University.
Thornber was almost a stereotype of the absentminded professor, one who good -naturedly accepted
the teasing that often resulted from his preoccupa-

true and confirmed that it was.
"Did you ever use the boat again ?" was the next
question.
"Of course I did," Thornber mildly responded. "I
kept on using it after that and it never happened
again."

Like many faculty members who came to the
University during its first 20 years, 1890 -1910, he
held no doctoral degree. Nonetheless, Thornber was
appointed director of the Agricultural Experiment
Station September 1, 1921 and dean of the College
in the following July.
In 1928, he asked to step down after six years as
dean and director because he wanted to write about
the economic plants of Arizona and southwestern
plants.

Thornber and Frances Bonker coauthored The
Fantastic Clan; the Cactus Family, published by
Macmillan in 1932, a popular and well -known book
as is Field Book of Western Wildflowers, by Margaret

Armstrong in collaboration with Thornber and
published in 1915 by Putnam. Thornber also wrote
or cowrote many other popular and scientific articles
on subjects in agronomy, horticulture, plant

breeding and pathology, native vegetation and

tion with ideas more important to him than his

range management.
Again, like many of his contemporaries at the
College, Thornber was notable for his longevity. He

immediate surroundings.

died in 1962 at the age of 90.

"The advantages in civil engineering are hardly less
noteworthy (than those in mining engineering) for Tucson

is not only a division point on the main line of the
Southern Pacific Railroad, with large shops and roundhouses, but it has the administrative and engineering
headquarters for five of the subsidiary or allied lines of the
Southern Pacific system in Arizona and Sonora, Mexico,
commonly known as the Randolph lines. All these lines
are undergoing extensive expansion and rebuilding, and

so furnish excellent opportunities for observation and
vacation employment for students of civil engineering."
The standard three lines about AAES investigating and
developing the agricultural resources of the Territory followed these tributes to industry.
In January 1907, the Regents established a tradition by
holding their meetings on campus as a matter of policy. In
May, they voted to purchase approximately 7.5 acres to
add to the date orchard at Yuma.

When V. A. Clark left the AAES in May 1907, the
position of professor of agriculture and horticulture was
split. J. Eliot Coit of Cornell was hired as the professor

of horticulture and R. W. Clothier of the University
of Florida was appointed professor of agriculture but
"with duties for the present mainly along instructional
lines.

.

.

."

Knowledge acquired through 20 years' agricultural
research in the arid and semiarid Arizona Territory and
experience gained in presenting that information through
Farmers' Institutes, scientific and popular publications
and correspondence were brought together during fiscal

1908. The union produced the first formal course of
instruction in agriculture for credit at the University.

Forbes explained in the AAES annual report for
1907 -08 that the $2,700 appropriated by the Legislature
in 1903 to support the Farmers' Institutes had been well
spent. He said, "As believed when the fund was created,
these Farmers' Institutes, together with the available re-

sults of Experiment Station work in the region, have
prepared the way for agricultural instruction in the University. Classes have, in fact, been conducted by Professor
Clothier during the current year . . with satisfactory
evidence of a healthy demand for the immediate further
development of these classes."
The AAES had generated a considerable body of knowledge related to farming in the arid and semiarid Southwest during the preceding 10 years because it had been
free from adminstrative disturbances that characterized
the first decade.
.

Research highlights during the 10 years listed by
Forbes are summarized below.

Twenty -three Farmers' Institutes held in Graham

1. Composition and fertilizer requirements of soils

County communities were attended by about 600 persons
and 14 lectures were delivered to about 850 students at
the Thatcher Academy. The Institutes were conducted by
Wilson, Thornber and Forbes.

were studied. Based on findings of that research the
general principles of farm practice with reference to
soil fertility in a subtropical, arid region were determined.

Girl surveys white Bermuda onion test plot, Yuma Date Orchard, May 14, 1907.
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2. Irrigating waters were studied, their characteristics
defined and effects on crops determined.
3. The occurrence, character and management of solu-

ble or alkaline salts were studied along with the
waters and soils investigations

year beginning July 1, 1907 and provided for an annual
increase of $5,000, until the total received by each State
was $ 50,000 per year from the two funds. For the support
of the AAES, the University still received $15,000 yearly
through the federal Hatch Act of 1887. The Adams Act of

4. Climatic conditions that affect crops, including
heat, cold, humidity, precipitation, wind move-

1906 appropriated $9,000 for 1907 -08, which was increased annually by $2,000 until it produced $15,000.

ment and insolation, were extensively recorded and
related practically to farming in the region.
5. Species and varieties of crop plants available to the
arid Southwest were studied extensively from both

When the 1970 -08 academic year began, the concept of
food economics became part of instruction in Domestic
Science and Art. A year earlier, principles of pure science
were first applied in solving problems related to nutrition,
dietary work and preparation and preservation of food.
The Department of Domestic Art and Sciences, however,
remained in the Preparatory Department.
Although no dairy science department had been established, a considerable body of work in that discipline had
been accomplished by AAES staff and on December 27,
1907 the University was made an honorary member of the

botanical and agricultural points of view. The
AAES, then, was well equipped with the information needed by the increasing number of newcomers.

6. Crop production studies necessarily included studies

of insect pests and plant diseases, for instance,
codling moth, plant lice, crown gall and root pests.
7. Irrigation, from cultural and engineering points of
view, was a major subject of study. Investigations
included duty and measurement of water, methods
of application, beneficial use, cost and methods of
pumping.
8. Animal husbandry, a final and intensive development of agriculture, also was subject to considerable
study, mostly pertaining to range conditions, from

both botanical and administrative points of view.
"The ideas relating to management and use of our
vast but misused range country, advanced by representatives of the AAES for years past, have figured

prominently in discussions of this important subject," Forbes said.
At the close of the second decade of research, Forbes
observed that research was becoming less reconnaissant
and more purely investigational as attested to by funda-

mental studies of plant nutrition and ecology, plant
chemistry and diseases, and water supplies.
Ninety -nine publications issued during the 10 -year
period were distributed through a mailing list that
reached about 50 percent of Arizona's farming population. Forbes prepared a subject- number breakdown as
follows: soils, waters, alkali and farm management, 21;
climate, 1; crops, 35; weeds, insects and plant diseases,
15; irrigation, 10; and animal husbandry and the range,
17

As the body of knowledge grew at the AAES, so too did
the funding. By the provisions of the Morrill Act of 1890,
the University received $25,000 annually "to be applied
only to instruction in agriculture, the mechanic arts, the
English language and the various branches of mathematical, physical, natural and economic science, with special
reference to their applications in the industries of life, and
to the facilities for such instruction." This Morrill Fund
was to be duplicated by the Nelson Fund, created by the

Act of March 4, 1907 that appropriated $5,000 for the

Holstein -Friesian Association.

Free, AAES chemist, left for a position with the U.S.
Bureau of Soils. His vacancy was filled in September by
W. H. Ross from the University of Chicago. F. C. Kel-

ton, instructor in civil engineering, contributed materially to the study of basin underflow conducted by Smith
during fiscal 1908.
AAES bulletins published this year included Cement
Pipe for Small Irrigating Systems and Other Purposes , No. 55 ,
by Smith, and The Scale Insects of the Date Palm , and The

Extermination of Date -Palm Scales, No. 56, by Cockerell
and Forbes. Timely Hints topics ranged from disk -

harrowing of and nurse crops for alfalfa to lessons in
intensified and in diversified farming.

Fifty -six Farmers' Institutes were held at 22 sites,
mostly in Graham County, but also at Yuma, Buckeye,
Arlington, Liberty, Mesa, Glendale and Douglas; they
were attended by about 3,300 people. Twelve weeks of
short -course instruction drew 111 students.
A "quickening interest in matters relating to agriculture" was observed by Forbes in his annual report for
1908 -09. Land values in irrigated districts increased
steadily because water had become "assured" by the Reclamation Service, prices remained high for produce and
immigrant investors continued to stream into the Territory.
Several hundred people were homesteading in the Sulphur Springs Valley and efforts were made to convert some
of the range country into land for dry farming. These lands

were becoming available in part because grazing, especially by sheep, was being moved from the free range to
the more secure shelter of the forest reserves.
"The pumping of groundwaters for irrigation, as is
attested in each valley by the busy chug of gasoline engines," Forbes said, "has already assumed an importance
which, with cheaper fuel and added experience, will some
day be limited only by the available supply."
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Boy tests Crane's onion walker (planting implement), Yuma Date Orchard, June 3, 1908.

AAES studies included groundwater supplies and their
development; grazing ranges and their use; sheep breeding for Southwest conditions; horticultural specialities
with emphasis on olives and dates; chemistry of dates and
of arid -land soils and waters; fusarium diseases affecting
crop plants; and dry farming. " ... yet many specialties
remain which, however attractive, can not with our present endowment be experimentally taken up in the manner desired by their patrons," Forbes explained.
The Horticultural Commission was established by 25th
Territorial Legislature; Forbes, who worked for its creation, was appointed to the commission. A. W. Morrill,
then a 29- year -old USDA scientist in Florida working on
insect pests of citrus, was appointed to dual positions of
commission entomologist and AAES entomologist. "By
this cooperation between the Horticultural Commission
and the Experiment Station, unnecessary duplication of
expense is avoided, and entomological work within the
Territory is unified in a desirable manner," Forbes concluded.
The El Paso and Southwestern Railroad granted the
AAES $2,000 for dry -farming experiments in the Sulphur
Springs Valley during the year. And for the period July 1,

date orchards; $3,000 for dry -farming studies in north and southeastern Arizona; $3,100 for publications; and
$2,500 for institutes and short courses.
On May 10, 1909, the Regents bought 80 acres in the
Rillito Valley for use by the Department of Agriculture at
the University in its instruction and demonstration programs. This was to become the Campbell Avenue Farm,

1909 to June 30, 1911 the Twenty -fifth Territorial

and AAES publications; Clothier managed the institutes.
Thirty -one institutes were held in Graham County where

Legislature appropriated $4,500 for the Tempe and Yuma
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and more recently the Campus Agricultural Center.
Forbes pointed out in his annual report that "The Station
has contributed in material ways to the development of

the recently acquired University Farm, on the Rillito,
which, to some extent, is consequent upon interest in
agricultural subjects stimulated through institutes and
Station publications. The 12- horsepower Standard F. M.
& Co.gasoline engine and 5 -inch centrifugal pump, for-

merly installed at the Tempe Date Orchard, has been
loaned to raise irrigating water for the farm."
Domestic Science and Arts classes were dropped out of
the college -level curriculum this year. The two -year short
course in agriculture showed strength with an enrollment

of nine students.

Most of the agricultural education in the Territory
continued to be conducted through Farmers' Institutes

Sorghum, squash, pumpkins, other crops for dry farming in the Sulphur Springs Valley, 1908.
they always had been most popular, according to Forbes.
Lecturers were Clothier, McCallum, Thornber and Coit.
Subjects were soils, plant diseases, dairying, fruit grow-

ing, spraying, floriculture and farmers' organizations.
Two sessions were held in Snowflake and Taylor about dry

farming. In all, 1,862 people attended.
Agriculture became a subject for the secondary school
classroom this year. Forbes reported that he selected and
arranged various issues of Timely Hints for use by "certain
gentlemen who are preparing to teach agriculture in the
Territorial high schools. . . . "

AAES Bulletins Nos. 58, Citrus Culture in the Arid
Southwest , by Coit, and 59, Oleander Poisoning of Live- Stock,

by Wilson, were published in December 1908 and April
1909, respectively. Timely Hints topics included planting
ornamentals in the higher altitudes in Arizona, common
plant diseases and earning pin money from hens.
Colt was associate horticulturist when the citrus culture
publication was released. He appeared to be cautious in
recommending citrus plantings in the Salt River Valley
and in the Yuma area. "The incentive to grow oranges in
the arid southwest, where climatic conditions are trying
to the growth of the trees, is the high price received for the
fruit. Fruit from this region is in considerable demand in
the northern markets."

Nonetheless, Coit recommended plantings on mountain slopes and suggested the area north of the Arizona
Canal on the slope of Camelback Mountain as being a
highly favorable area. A map in Bulletin 58 indicated
potential citrus production areas extending from Hoover
Dam to Yuma.
"In each case, however, the very important problems of

water supply and transportation will have to be solved
before these pioneer plantings may be enlarged into com-

mercial groves," Coit said. "When electric power for
pumping becomes available, more elevated sites for
orange and lemon groves will doubtless be selected on the
north side of the (Arizona) canal, where suitable soil may

be found." (Coit was referring to the site adjacent to
Camelback Mountain.)

The site recommended by Coit was outside the Salt
River Valley Project, so wells were dug for irrigating the
groves, an event which eventually caused severe problems
because of excess boron in the well waters. Acreage was
increased in the Mesa and South Mountain districts as the
Camelback Mountain area declined in productivity.

The Timely Hints issue "Some Common Plant Diseases," by Assistant Botanist W. B. McCallum, presented
for the first time descriptions of such diseases as potato
scab, (Streptomyces scabies), potato early blight (Alternaria
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of the undergraduate and more than 20 percent of

the graduate students during the 1970s. In this
period it became routine for women to pursue a
major in Agriculture, which before had been considered by many as strictly for men. In contrast, men
Home Economics students have not yet reached 5
percent of the School's enrollment.
There was a decided change also in the source of
students. Agriculture, a growing, dynamic and ex-

citing industry with so many and diverse career
opportunities, attracted many young people from
the cities and suburbs and as well as from rural

Resident Instruction
The College of Agriculture Resident Instruction
Program, along with its counterparts, the Agricultural Experiment Station and the Cooperative Extension Service, has contributed to growth and succes of the College and to the prestige it has attained
since the University of Arizona was established as a
land grant institution 100 years ago.
An interesting story in the history of the College
is enrollment. In 1908 -09, 10 students were enrolled in undergraduate Agriculture classes; in
1919 -20 126 were enrolled. For many years after
there was a slow but gradual increase in the number
of students. In 1961 -62, enrollment first reached
and surpassed the 400 mark with a count of 423
students. A more spectacular increase occurred from

the late 1960s to the 1970s when undergraduate
enrollment in Agriculture and Renewable Natural
Resources reached a peak of 1,612 students in
1977 -78. With 804 students in the School of Home
Economics (now School of Family and Consumer
Resources) and more than 400 in the Graduate College, a combined total for the College of Agriculture

exceeded 2,800 for the year. The School of Home
Economics, likewise, had a phenomenal enrollment
increase about the same time, reaching a peak of 897
students in 1980 -81. As expected, graduate enroll-

ment also increased to nearly 485 students at its
peak in 1983 -84.

With the rapid increase in enrollment came a
definite change in the makeup of the College student body. Most noticeable was the rapid increase in
the number of women students. In Agriculture and

Renewable Resources, exclusive of Home Economics, women accounted for more than 40 percent
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communities, many considered a farm background
an asset, but not necessary for career in agriculture.
Also, older students entered the college, returnees
from the military or those who were making career
changes.

The number of international students increased
beginning in the 1960s. With projects in Iraq and
Brazil and in other countries, especially in Africa
and the Middle East, more students were attracted
since the College is in an environment similar to that
of their own countries.

The phenomenal increase in student enrollment
did not occur by chance. The College had experienced a degree of criticism in the 1950s because of
low enrollment. It was perceived rightly or wrongly

by some that the College's curricula and courses
were outdated, that facilities were antiquated and
that administrators, faculty and staff were more
interested in research than in teaching. It was perceived also that the College was not living up to
expectations of the public in preparing young men
and women for the many challenging careers in a
modern agriculture.
To remedy these perceptions, a cadre of dedicated
teachers, counselors and staff members was assembled in the late 1950s and early 1960s. With strong
administrative support, they were zealous in bringing about many changes in the College at a time and
under conditions that were most appropriate.
Changes were made in curricula and courses. Old
ones were dropped and new ones added. Some of the
old courses were retained but with their orientation
changed. Departments were combined, some were
dropped, others added.
It was thought that the major courses of study in
Agriculture did not include sufficient science and
business subject matter so curricula for the various

majors were developed not only in Agriculture bur

tions ad laboratories with modern equipment It

also in Agricultural Science and in Agricultural'

fielped alleviate the space limitations chat affOried- the faculty and staff and that constrained
menr of research laboratories. Resident Inwas moved from the Dean's offices to a
ffires in which the faculty and staff could
'hind more adequately the growing number of

Business.

To enable graduates to assume positions in the
field of renewable natural resources, a school as
developed within the College. A limited number Of
courses in forestry and range management in the
Agronomy Department were first transferred to a
new Department of Watershed Management and
later with courses in Landscape Architecture, and in
Fisheries and Wildlife, became the School of Renewable Natural Resources in 1975.
To address the need for greater specialization,
options were developed in the several majors. These
new options included plant protection, preveterinary sciences, turfgrass management, -international
agriculture, race track industry arid several others
under the rarinus 'departments. The:COIlege of Agticuirtire's Race Track Industry Program is the only

Students and attendant counseling, records and club
'activities as well as the daily inquiries.
Through the years, education, research and extension activities were bolstered by the acquisition
of land. From a few experimental plots on campus in
the beginning, the College now has 3,828 acres of
land, devoted to crops research and demonstration at
nine different sites in Southern Arizona.
The College alorays has been proud of the quality
of its teachers ancl:COuriselors, who are recognized as

such oo and nff, campus. To encourage them the
College administration makes every effort
nize good teachers; through salary acijustipents1,_

one tifits: kind -in the world. This program was
initiated:in1974 with much support from the rac-

ure and raises in rank. When- poteriti-4-members are interviewed, the posseijibb417,teaching skills is stressed and emp-1.9*47isfia''''
pend on it. An adviser's manual
annui
ro help teachers counsel students Counselors
encouraged to give special gutdancc-tnnson t
international students -- and to student icadeinic problerns.

ing : rodustry The School of Home Economics, in
Said Of Family and Consumer
new "tracks" for majors in the

e offers 32 majors with 26
,

ns. As new majors and opcourses likewiser,grew in
re specialized fortiOrhitri-

t1 -

chosen each year from--j:

dergraduate arid graduate students. lifan.ourses
are listed in each department, some

and faculty. The-

cialized to meet today's demands of our graduates. With the increased number of courses and students
trips scheduled. In the 1970s the College developed
internship programs for qiis I ified students to receive
on-the-job training. Credits are earned depending

first college in 'the University to have such a program.
The College of Agriculture has always been an
active an loyal supporter of the University Alumni
Association, with many of its alumni assuming
leadership roles. At the close of the first century the

on the time spent working, in either voluntary or

College has had approximately 14,000 on its alumni

Program was im-thsted in-the-_ College ta

more laboratories were equipped and more field

_

many of whom were added during the last

paid positions relating to a student's career interests.
For years most on-campus activities of the College
were confined to the old Agriculture Building, with

quarter of the century. The College also has an active
alurrini organization.
Resident Instruction will continue to be innova-

its limited classrooms and teaching, research and
office space for faculty and staff. To accommodate
the rapid developments in the College two new
buildings, Home Economics and Agricultural Sciences, were constructed during the late 1950s and
early 1960s and additional space was allotted later lo
several other buildings. Additional space permitted
more classrooms equipped for audiovisual pres,enta-

'-

tive and to be a pacesetter in its various responsibilities as the College enters the age of high
'technology. Yes, it's quite a change from the time
'

when a plant breeding professor illustrated a discussion of genetic ratios by rolling dice on a blanket on a
Classroom hoot to the use of a sophisticated bank of
'compitterk in a teaching laboratory of today.
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solani) and potato dry rot (cause unknown). Also reported
were mildew of onion (Peronospora destructor), tomato rot
(cause unknown), powdery mildew of rose (Pseudopeziza
medicaginis), and three diseases caused by bacteria: black
rot of cabbage (Xanthomonas campestris), pear fire blight
(Erwina amylovora) and black leg of potato (Erwinia atrosepti ca ).

James Greenlief Brown, later to be the first head of the
Department of Plant Pathology, came to the University

from the University of Chicago in 1909. He was an
instructor in botany and, under the supervision of J. J.
Thornber, taught courses in microbiology and zoology as
well as botany.

In another personnel action of sorts earlier in fiscal
1909, Forbes sent the following letter to the Regents
October 28, 1908.

storage -the saving up of dry feed, of seed for reproduction, of favorable surface conditions -is another interpre-

tation of the term. "Within this meaning a barb -wire
fence, properly placed and wisely managed, is equivalent

to a storage dam, and a regulated range becomes the
analogue of a reservoir," Forbes explained. He added,
somewhat philosophically, that "Each saves in its own
way the irregular bounties of Nature and wisely gives
them out as they are needed for the benefit of mankind."

The number, value and income -producing power of
livestock in Arizona on January 1, 1910 before the effects
of the drought hit were approximately as shown below.
Gross Sales Income
Livestock

Number

Value

Amount

Horses and mules ....
Milch Cows

121,000
25,000
626,000
1,020,000
22,000

$7,778,000
1,075,000
12,082,000
3,774,000
209,000

Prom

$185,670
1,000,000
5,659,261
4,260,000
500,000

Sales

Dairy products
Beef and veal
Wool and mutton

"Allow me to call attention to my deposit of even date
of $250.00
"This is a portion of a fee of $400.00 earned by Professor (G. E. P.) Smith from the Board of Supervisors of Pima
County in planning and supervising the Rillito bridge.
"Allow me to call attention to the fact that his action in
turning over this fund is distinctly public spirited, and so
far as prevalent usage in similar situations is concerned,
somewhat exceptional." The Regents thanked Smith for

Besides these livestock there were 5,000 ostriches valued at $1 million producing $125,000 worth of feathers
annually. The numbers of goats, poultry and stands of
bees or the value of their products were not reported.
Some major research projects were completed during

"his generous gift..

fiscal 1910, but not all led to publications that year.

.

.

.

.

.

"

AAES research activities during the past several years
that were finished this year seemed to have been scheduled
in anticipation of the agricultural events of fiscal 1910.
The long drought was less dreadful to crop farmers tied to
irrigation systems than to livestock farmers, whose ranges
were devastated.
Although the dedication of Roosevelt Dam did not take
place for another year, actual use of stored water from
Roosevelt Reservoir began in February 1910, a date that
marked the beginning of a new epoch in Southwestern
development and civilization. During 1910 the reservoir
supplemented an otherwise unsatisfactory water supply

and was probably worth $1.5 million to the Salt River
Valley.

"The day bids fair to come when, through the agency of

Other cattle
Sheep
Hogs

Total

Pork

1,814,000 824,918,000 S11,604,931

Smith finished his four -year investigation of groundwater

and irrigation in the Rillito River Valley.
This careful survey of the underground water resources
was of critical value at a time when surface water supplies
in the arid West were fairly well known, but the "waters
under the earth," a resource of unknown magnitude, yet
remained to be ascertained, developed and used.
J. J. Thornber closed a study of grazing ranges of some

ten years' duration. The finished work was especially
useful since conditions seemed finally favorable to enacting national legislation to secure the conservation of public range resources and their regulated use.
"Though great damage has resulted in the past through
lack of such legislation, there yet remains latent benefit of

immense value to be realized from such enactment,"

man, the present -day runoff of Arizona will be almost
wholly retained for beneficial use within her own borders," Forbes concluded.
The long drought, "unprovided against by any system
of conservation of open range resources corresponding to

Forbes said.

the storage of reservoir water for the benefit of irrigators,"
caused severe losses of livestock. Large numbers of

thrive in the Southwest, the fruit of certain economic

famished cattle had to shipped to points outside the

are not long nor hot enough to bring other varieties,

Territory. Only in the experimental and private fenced
pastures and on supervised ranges within the forest reserves were grazing conditions tolerable.

especially Deglet Noor, to maturity.
"Our artificial ripening processes take up the work
where in Nature it is liable to accident or is left incomplete, and by chemical or physical agencies, finish the
ripening of the fruit," Forbes stated. He added that "This
year's work has resulted in an attractive and valuable

The contrast between the two chief branches of agricul-

ture that year called forcible attention to the fact that
water storage was but one meaning of conservation. Range
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Scientific studies in date -ripening by Vinson and
economic contributions by Freeman to the same subject
brought that line of research to definite and successful
fruition after five years. While all varieties of date palms
kinds is interfered with by untimely rains; and summers

product which has been successfully tested commercially
on Arizona and California markets."
Irrigation in Arizona was the title of a detailed report by
Forbes on the status and probable future of agriculture,
mostly by irrigation, in Arizona. At that time when the

Territory was passing from an old industrial order to a
new, it was desirable, for present information and future
reference, to take account of agricultural areas, water
supplies, irrigation laws and customs, cultural methods,
crops and other existing resources.
Other AAES work in progress at the end of fiscal 1910
included the forage value of certain cacti, dry- farming
investigations in north- and southeastern Arizona, Tunis
sheep breeding and alfalfa breeding for southwestern conditions.

The total expenditures for fiscal 1910 were $36,-

Cottage at Yuma Date Orchard, March 23, 1910.

458.07. The Federal Treasury supplied $28,000 and Territorial and miscellaneous sources contributed $8,458.07. During the year the AAES cooperated with the

Arizona Horticultural Commission, contributing its
means and staff time.

Farmers' Institutes and the short courses were held
wherever the demand arose, with audiences ranging from
half a dozen homesteaders under a railroad water tank at
Wellton, to an assembly of 300 well -to -do farmers in the

Mormon Tabernacle at Thatcher. These sessions were
uniformly useful not only to the audience but also to
lecturers, who kept in touch with agricultural progress
throughout the Territory.
"Thirty -two localities were visited in which forty -three
Institutes were held, with a total a seventy -five sessions,"

according to Clothier, superintendent of these instructional programs. Short courses in agriculture lasting from

three to four weeks were held at Tempe, Mesa and
Thatcher, with day sessions at Mesa and Thatcher. Night
courses were attended mostly by farmers and their wives,
day courses by high school students. Short -course subjects
were dairying, citrus fruits and orchard management.
The principal subjects discussed at the Institutes included plant breeding, varieties of alfalfa, potato culture,
citrus insect pests, dairying, care of milk, rural sanitation,
sugarbeets, irrigation sediments, selecting dairy cows,

.

Typical Sulphur Springs Valley home, 1908.

dry farming, pruning, gardening, home improvement,
the agricultural future, soil management and ornamental
planting. The total attendance was nearly 9,250. The
AAES staff also gave 175 lectures during the year.
George P. Freeman, a plant breeder who specialized in
alfalfa, left Kansas Agricultural College to join the AAES

staff beginning September 1, 1909. He replaced Coit,
who became a staff member of the California Experiment
Station at Whittier. Another departure was McCallum,
who joined the Mexican -Continental Rubber Company in
Mexico to work on the company's guayule rubber project.
Others joining the AAES were Alexander M. McOmie, of

Alfalfa growing at the Snowflake Dry Farm, 1910.

Utah, assistant agriculturist, and Charles H. Clark, of
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North Dakota, an assistant plant breeder who stayed only
one year.
For his work on the waters of the Rillito River Valley,

the Regents gave Smith a raise and an honorarium of
$200, "both payable ... upon completion of a bulletin
dealing with the investigation relating to Rillito groundwater supply.
." The bulletin was AAES No. 64,
Groundwater Supply and Irrigation in the Rillito Valley,
published May 12, 1910. The Regents also granted Smith
a sabbatical at 60 percent of his new salary.
Other publications during the year were AAES Bulletin
.

.

Nos . 61, Relation of Weather to Crops and Varieties Adapted to

Arizona Conditions, by McClatchie and by Coit, October
1909; 62, Olive Culture and Oil Manufacture in the Arid
Southwest, by Coit, December 1909; and Timely Hints,
with topics covering pruning ornamental plants, tomato
culture, drought- resistant plants and sorghum for sheep.
Moves by agrarian interests to more intense farming

practices were noted by Forbes in the AAES Annual
Report for 1910 -11. Large land holdings were being
subdivided and sold to farmers, largely industrious immigrants from other states. These people farmed the land
more thoroughly than was possible under extensive ownership common in newly settled regions. Subdivision of

tions with underground water, intensive farming under
irrigation, dry farming, sheep breeding, date culture,
forage cacti and plant breeding.
Year -by -year experience showed the fruitfulness of
studies especially related to those varieties of plants and
animals that were climatically adapted to the Southwest.
Native beans, for instance, acclimated through centuries
of cultivation by Indians in the region, yielded prompt
and promising results, while Tunis sheep proved an interesting and promising subject of inquiry under similar
conditions in the Southwest. Ostriches, donkeys, goats,
date palms, olives, native varieties of corn, sorghum from
the desert regions of the Old World, macaroni wheats and
many other introductions from desert regions proved excellent material for plant and animal breeders to base their
operations on because they yielded quicker economic re-

turns than humid region plants and animals.
During the year the U.S. Geological Survey and the
AAES cooperated in a hydrographic and soil survey of
Sulphur Springs Valley.
"This great valley, 90 miles in length and averaging 20
miles wide, has recently been homesteaded throughout
the more promising portions of its extent by people who

are singularly in need of information relating to soil,

these large tracts was, in fact, necessitated by federal

water, and climatic conditions," Forbes explained.

reclamation laws, which stipulated that water developed
by the Reclamation Service cannot be appropriated for
more than 160 acres of land by any one owner. Where
cultivation and harvest were possible the year around,
especially in the Salt River and Colorado River valleys,
intensive methods could reach the highest possible development, leading to high valuations and a dense population in time to come, according to Forbes' forecast.
"A special feature of intensive development at the pre-

Further special work in the survey of the valley was

sent time is that of citrus culture, more particularly at
higher levels in Salt River Valley. This district is distinguished by a season fully three weeks earlier than that of
California and by total immunity thus farm from the more
serious citrus pests," Forbes said.
The increasing vigor in developing underground waters
did not escape Forbes either. "As more effective pumping
machinery is devised by manufacturers, as cheap fuel and
rates of transportation are secured, and as better knowledge of the movements of underground waters is established, projects for the development of these waters are
being undertaken which could not have been attempted
with even a reasonable hope of success a few years ago,"
Forbes observed. Communities, therefore, that had depended almost wholly for support on mining, the range
livestock industries, railroads, public institutions, commerce and tourist trade, began surrounding themselves
with fertile acres to secure independence, comfort and
prosperity.
In correlation with developments in agriculture that
occurred in fiscal 1911, the AAES continued its investiga56

supported by an El Paso and Southwestern Railroad grant

of $5,000, to be expended in hydrographic exploration
and dry- farming experiments.

Interest in dry- farming in the northern part of the
Territory led to contributions of $2,000 by the Santa Fe
Railroad and $2,000 by the Prescott Chamber of Commerce to begin dry- farming experiments near Prescott. A
tract of 40 acres was selected about 7 miles northeast of the
city and was cleared, fenced, plowed and subsoiled in time

to receive and store winter rains.
The Farmers' Institutes were distributed more widely
over the Territory. Meetings were held in Sulphur Springs
Valley, in the Buckeye District, in the Verde Valley, on
the Little Colorado River and its tributaries, in the San
Pedro Valley, in the Gila Valley in Graham County, and

in the Upper Gila Valley in Greenlee County. Short
courses were held at four of the leading schools of the
Territory, Tempe, Mesa, Thatcher and Snowflake. Nearly
4,500 people attended the Institutes, and 6,200 attended
the short courses. Also, 210 lectures were given during
the year, 135 by McOmie, the newcomer.
Agriculture -related education on the University campus as described in the University Register, amounted to
26 college -level classes; but only two instructors were
available to teach them. The short courses continued, but
only in the Preparatory School and with only four students
enrolled. Domestic Science and Art classes were not listed
in the Register; they had been dropped completely. But
Botany 11, the first course in plant pathology offered at

the University, was listed in the Register for this year,
taught by Thornber.
The AAES obtained its income for fiscal 1911 from four
sources. The federal endowments of $30,000 consisted of

the Hatch and the Adams funds of $15,000 each.
Supplementary income included $7,183.07 from the Ter-

ritorial Treasury and $1,099.38 from the El Paso &
Southwestern Railroad. A sales fund of $2,529.57 was
derived from the gardens at Yuma, the Tempe Date Orchard and the AAES Farm at Phoenix.
"The total income of $40,812.02 derived from these
several sources has been found adequate, with careful
supervision, for the various lines of work at present in
hand," Forbes stated. But, he noted, "In a region of such
diverse agricultural characteristics as Arizona, there are
freqent calls for investigation of subjects for which we are
not financially endowed, inasmuch as it has been found
necessary to restrict our operations to the more important

items of research in order that our funds may not be
uselessly dissipated." The University received $40,000 in

support from the Morrill, or Land Grant, fund.

AAES publications included three landmark works released in fiscal 1911. AAES Bulletin No. 63, Irrigation
and Agricultural Practice in Arizona , by Forbes, was published out of numerical sequence on June 30, 1911. It was
a reprint of Forbes' monograph for the USDA, Office of
Experiment Stations Bulletin 235. AAES Bulletin Nos.
65 , The Grazing Ranges of Arizona , by Thornber, September 1910 and 66, Chemistry and Ripening of the Date,
and Ripening Dates by Incubation , by Vinson and Freeman,

May 1911 won honoraria from the Regents for the au-

thors. Thornber received $200 as did Vinson, and
Freeman was awarded $100. Vinson had received a $100
honorarium earlier in the year for his collaborative work in

sheep breeding and nutritive value assessment of cacti
studies.
Timely Hints topics were hardy flowers, sweet potato
culture, peanuts, Bermudagrass and silos and ensilage in

subtropical countries. The regular printing of Timely
Hints and the more popular bulletins distributed to the
southwestern mailing list, was 10,000 copies. About
6,000 went to the general public, 2,000 to officials of

Animal Husbandry class at Aubrey Gist Goat Ranch, Yavapai County, 1911.
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become effective December 31. Andrew E. Douglass,
professor of physics and astronomy, was appointed presi-

dent pro tern. Arthur Herbert Wilde was elected president by the Regents on March 10, 1911.
Eight days later the Theodore Roosevelt Dam on the
Salt River was formally dedicated as part of the Salt River
Project. The dam helped control the flow of the Salt River

and held water in storage for use when needed. It also

heralded the beginning of industrial horticulture in
Southern Arizona by providing reliable irrigation waters
to vegetable and citrus plantings.
Arizona Territory became the State of Arizona February
14, 1912. At the beginning of fiscal 1912, the University
finally offered a four -year curriculum leading to a bachelor

of science in agriculture degree.
"The farmers of Arizona have been blessed with general
prosperity during this first part -year of statehood for the
Commonwealth," was Forbes' opening sentence in the
AAES annual report for 1911 -12.
Agricultural events were not marred by storms, excessive drought, insect depredations, or market failures "and

the tiller of the soil has been permitted, with minor
Girl in field of white flint corn, Snowflake Dry
Farm, August 17, 1912.
various government and private organizations and 2,000
held in reserve. The more technical publications were
distributed by prospectus only to those who requested

them. Of 5,000 prospectuses distributed, about 2,000
copies were requested, indicating that many found time to
read more technical publications.
"In this matter of publications, while we find that the
brief and popular Timely Hints for Farmers are productive of
the greatest immediate good to our public, yet there is a
large percentage of careful readers who will get the essentials from our more technically written bulletins," Forbes
concluded.
During the year Vinson returned from a seven -month

exceptions, to reap the undiminished benefits bestowed
upon him by his richly productive southwestern acres,"
Forbes proclaimed.
That generally favorable state of agriculture in the State

was accentuated by several noteworthy events. Perhaps
the most spectacular was the completion of the siphon
under the Colorado River at Yuma and the first passage of
irrigating water through it, June 29, 1912. About
90,000 acres of valley and mesa lands south of Yuma were

opened to development by that event, giving impetus to
further development of the entire Colorado River Valley.
"Already, in fact, a comprehensive plan for the complete utilization of the Colorado River from its source to

its mouth, for irrigating water and for power, by the
various states and the two nations interested, is under
discussion, and is reasonably possible of achievement,"
was Forbes' forecast.
Farmers depending on pumped groundwater for irrigation found equally important the development of engines

sojourn in France and North Africa. He brought many

that used crude oil and cheap oil residues instead of

suggestions from a portion of the Old World similar in its

gasoline. These engines cost, in some cases, one -fourth to
one -third less to operate than gasoline engines and opened
large areas of underflow territory in Arizona to development.
Favorable summer rains helped make dry- farming operations in northern and eastern Arizona at 4,000 feet and

physical conditions to the Southwest, but which is far
older and richer in experience and in varieties of plants and

animals adapted to desert conditions.
Smith returned from a year's leave of absence spent
partly in the irrigated portions of northern Italy and partly
in the hydraulic laboratories of the University of Wisconsin.

Thornber was on leave during the year. He used his
time researching information related to the flora of the
Southwest for a proposed publication.
University President Kendric C. Babcock submitted
his resignation to the Regents November 15, 1910, to
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above surprisingly successful. Forbes explained that
"there is good reason to believe that extensive areas will
ultimately be reclaimed by systems of farming devised to
meet our conditions." The elements of such agriculture,
according to Forbes, were drought- resistant crops, dry-

farming methods for efficient use of precipitation,
pumping plants to ensure a water supply, silos to conserve

forage and dairy cows to convert the forage into salable
products.
Careful attention was given to several measures affecting the University and AAES during the first sessions of
the State Legislature after Statehood was achieved. As a
consequence, six pieces of legislation either directly or
indirectly beneficial to the interest of agriculture in the
State were enacted according to Forbes' account in the
Twenty -third Annual Report of the AAES.
All agricultural interest within the University, both
the Agricultural College and the AAES, were consolidated into one organization for more efficient use of funds
and facilities and for adding courses of instruction to be
taught by AAES specialists.
These measures, without and within the University
accomplished several very important things: Consolidation of University, Agricultural College and School of
Mines land grants unified the endowment and made possible development of a strong and widely influential State
institution. The State endowment of agricultural courses
in high schools prepared a larger number of students for
advanced work in the University, and brought University
and high schools into closer relation. The affiliation of the
Commission of Agriculture and Horticulture (formerly
Commission of Horticulture) and the AAES put the two
organizations into harmony and materially reduced ex-

penditures for State entomological services. In the
cooperative irrigation investigations among the State, the
U.S. Geological Survey and USDA Office of Experiment
Stations, duplication of work was avoided because the law
provided that all such studies were to be coordinated by
the director of AAES.

The State of Arizona went a long way toward creating a
unified, coordinated and comprehensive agricultural service organization that avoided the wasteful errors of dupli-

cation of departments so frequently observed in older
states. Ultimately, as Forbes observed, the most efficient
and economical administration of agricultural interests for
Arizona were secured.
A suitable building still was the most evident need of
the Agricultural College and the AAES. Staff had been
crowded into the first floor of the University Old Main
Building for more than 20 years. Those rooms, though
comfortable in summer, were inadequate; better facilities

had become imperative. Extracts from the Examiner's
1912 Report to the Governor of the State clearly set forth
the need for additional room and the value of the AAES
work accomplished for agriculture.
"As before stated in this report, the quarters occupied
by the Experiment Station are inadequate, and we recommend for your serious consideration an appropriation
to meet the requirements as stated in the estimate of the
Director.

"It is our opinion that the work of the Experiment
Station has done much for Arizona and it should be given
all possible support."
In a brighter vein, Forbes observed that "One interesting development of the past year has been the organization
of a considerable number of local and county fairs." Fairs
were held in the fall of 1911 at Safford, McNeal, Willcox,
Phoenix and Tucson. Exhibits were maintained by commercial organizations throughout the Territory. The fairs
and exhibits served a useful purpose in stimulating inter-

est in agricultural products in various parts of Arizona.
Boards of trade and chambers of commerce also were
potent factors in promoting agricultural industry in the
Territorial community.
W. H. Ross accepted a position with the USDA Bureau

of Soils and was succeeded as assistant chemist of the
AAES by C. N. Catlin, recently of the University of
Nebraska. Thornber returned in September 1912 from a
year's leave of absence that he spent working in the botanical collections of the Smithsonian Institution and Harvard

University. F. W. Wilson went to the University of

Group at Farmer's Institute, Meeting House, Eden,
January 17, 1912.

Illinois on a year's leave beginning August 1912.
Only one bulletin was published during the year, but it
was a landmark work, AAES Bulletin No. 67, Native
Cacti as Emergency Forage Plants, and Nutritive Value of
Cholla Fruit, by Thornber and by Vinson. Studies described were initiated to determine the value of various
portions of cholla as supplementary feed for sheep during
drought. Recommendations also were made for feeding
yucca to drought cattle. Timely Hints topics were farm
sanitation, frost resistance of introduced trees and shrubs,
the tepary bean, intensive cultivation of alfalfa, sorghums
for dry farming and windmills for pumping irrigation
waters.
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AAES exhibit, Territorial Fair, 1912.

AAES exhibit, Territorial Fair,
November 10, 1911.
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Phoenix Experimental Station Farm exhibit, Territorial Fair, 1915.

AAES exhibit, Territorial Fair, 1912.

Snowflake Dry Farm exhibit, Dryland
Congress in Canada, 1912.
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Chapter 3/1912-1922
The division of the University of Arizona that had

under the administration of Robert H. Forbes, AAES

concerned itself with agriculture in Arizona for nearly a
quarter century and that had been variously known as a
school, a college and the "The Farmers' College" truly
became the College of Agriculture during this decade.
Education and extension activities were separated from
research and became distinct parts that, with research,
formed the triad "Research, Education, Extension" that
constitutes the basic structure of the College today.
Education and extension were inherent in the mission
of the Arizona Agricultural Experiment Station (AAES)
when it became operational in 1890 because no other

director, on November 1, 1912. Forbes then was director
of both the Agriculture Department and the AAES, which
he had directed since 1899.
Outreach activities of the AAES and the Agriculture
Department were split away when the Arizona Agricultural Extension Service, now Cooperative Extension Service, was formally established July 1, 1914.

medium existed to broadcast the knowledge that was
being acquired through research in this land of agrarian
discovery. As that knowledge increased it was published
and the educational aspect of the AAES job became less
informal, less by word -of- mouth. The fledgling Agriculture Department, now Resident Instruction, split from
the AAES in 1908 to provide the medium for teaching
classwork and institutes in agriculture at the University
and to help carry the growing burden of the extension
work. Three years later the four -year curricula of study in
agriculture were offered for the first time and in 1913 the
first bachelor of science in agriculture degree was

awarded. Also in 1913, the first foreign student enrolled
in the Agriculture Department, which had been placed

A proposal by University President Rufus B. von
KleinSmid to reorganize the basic administrative structure of the University was accepted by the Regents April
9, 1915. Elements of the new structure were the College
of Letters, Arts, and Sciences, the College of Mines and

Engineering with the State Bureau of Mines and the
College of Agriculture with the Arizona Agricultural
Experiment Station. Forbes' appointments to the positions of dean of the college and director of the AAES were

approved by the Regents that same day.
Finally, on February 10, 1916, the Regents agreed to
von KleinSmid's suggested organization of the College of

Agriculture so that it consisted of the Department of
Agricultural Experimentation, the Department of Agricultural Teaching and the Department of Agricultural
Extension, the same basic configuration as today's College, with the Experiment Station, Resident Instruction
and Cooperative Extension.
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1912 -13

Agricultural progress for the State was satisfactory
during the year, although local losses were sustained
because of drought and frost.
The area under irrigation near Yuma increased 50 percent during the year and was destined to continue growing
as use of the siphon water supply expanded between Yuma
and the Mexican border. Salt River Valley was notable for
its prosperity during a season conspicuous for heavy agricultural losses due to drought in the states between Texas
and Canada. The Roosevelt Reservoir, partly filled at the
beginning of the season, afforded the water needed to
bring to full maturity all crops in Salt River Valley. But
the drought was severe in dry- farming districts and on
grazing ranges.
The freeze of January 6 -9, 1913 was felt most severely
by citrus growers, but records showed that 1912 -13 was
the coldest winter since the early 1860s. Cold, therefore,
was not to be considered a prohibitive risk on the part of
orchardists.

But the relative freedom from insect pests did not
continue long. Within the first dozen years of this centurÿ, the large -scale, irrigated agricultural industry was
launched after completion of Roosevelt Dam and the
Yuma Siphon Project. This new and intensively cultivated
acreage served to attract local insects that had fed previously on native plants, as well as insects from other areas

that entered the State through natural dispersal or
through human activities. With the addition of crop
irrigation to temperatures prevalent in the agricultural
areas that are generally favorable for insect development,

the Southern Arizona deserts were destined to become
what were aptly describe by an eminent British visitor as
"insect incubators."
Nonetheless, encouraging indications of public interest
in southwestern agriculture were the liberal appropriations made by the First State Legislature for the AAES and

for agricultural education at the University. Those appropriations included $165,000 for a new agriculture
building, $30,000 for a new Experiment Station Farm in
Salt River Valley, $23,500 for educational purposes at the
University, and other funds for various branches of AAES
work.
"These expenditures, when accomplished, should
complete the main features of our physical equipment for

years to come; and far more than this, by providing
well -ventilated rooms, cheerful surroundings and an
adequate home for a staff of workers, the quality and scope

of agricultural service should be greatly improved,"
Forbes forecast.

"It is with satisfaction that, after many years of steadfast effort in this pioneering field, we feel ourselves in
position to acknowledge the truth of a precept of
Wolfville philosophy, observing that `Life ain't in holding
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a good hand, but is in playing a pore hand well.' Administratively, we have worked with slender resources and have

been hampered by long delays; but the prospect for a
satisfactory outcome is now most encouraging," Forbes
added.
With the approval of the Regents of a recommendation
by President Wilde, the work of the Experiment Station
and of agricultural instruction were combined November

1, 1912 under the direction of Forbes, his title being
Director of the Agricultural Department and of the Experiment Station.
Forbes later wrote that an outline of organizations made

for each branch of AAES work in connection with the
consolidation of experimental, teaching and extension
activities so that "various duties incident to a certain line
of work may be discharged, without distraction, by the
various persons concerned." This organization contemplated an administrative head, for instance, in research, with teaching and extension assistants who would
be in touch with the affairs of their various disciplines and
qualified and able to teach or lecture about them. Thus,

those especially charged with investigation could continue undisturbed in this most important function, in
Forbes' opinion.
Research is the very center of information for the entire
organization, and research must be so planned and protected that new developments in teaching and extension
will not detract from its efficiency, Forbes explained.
On November 11, the Tucson Chamber of Commerce
made an effort to help bring together research, education
and extension within the newly structured Department of
Agriculture with the gift of a Ford autobus, principally to
travel from campus to University Farm.
The 24th Annual Report of the AAES, for fiscal 1913,
was the first to incorporate a separate section specifically

designated "Agricultural Education." Introducing that
section were the three paragraphs reproduced below.
At the outset of her history as a State, Arizona finds
herself in possession of a complete scheme of agricultural
education, comprising academic courses of study in high

schools, normal schools, and the State University; and
Extension methods of instruction, including a well equipped Demonstration Train operating over the railroads of the State, a Farmers' Short Course of instruction
for two weeks each year at the University, and Farmers'
Institutes held in outlying towns, or for the discussion of
special subjects in interested localities.
In addition to these formal methods of giving agricultural training and imparting agricultural information,
advisory relations are maintained through correspondence

between members of the Experiment Station Staff and
numerous individual farmers; and through farm manage-

ment service now being organized for the purpose of
giving the applicant for information the specific advice he

needs, in conference with him on his own ground.

Education,
the Beginnings

.

.

Almost no agricultural education was available

from 1890 to 1899 because funds were used to
support teaching of courses in engineering, mining
and liberal arts. "Even a large portion of the Hatch,

(Experiment Station) endowment was for a time
indirectly misused for instruction along these
lines," AAES Director Robert H. Forbes charged in
1912.

Between 1899 and 1908 no agriculture classes
were held, but Hatch and Adams moneys were used

entirely to support research in agriculture as intended by Congress. It was during this period that
much of the new information developed through
research on southwestern agriculture was published,

which, in turn led to successful organization of
agricultural curricula.

"During the second period," Forbes wrote,
"farmers' institute work was developed on Territorial appropriations; and this was followed by the
organization, first, of a two-year agricultural course
in 1908, and, second, of a four-yeaz course in 1911.

The apportionment of Morrill and Nelson Fund
moneys to this work is shown in the following
table,"
Temi
Morrill and Nelson

Apportioned fne
afirteohoral courses

Funds

1908-1909
1912-1913

$35,000
50,000

$1,750
7,600

This reason for the skew in educational focus.
Forbes explained, was that in the 1890s the agricultural and mechanical colleges in the Rocky Mountain and Great Basin states were shaped, as they
developed, to meet the greatest needs of the states
they served. And at that time most of those states

were'eng4ed predominantly in mining, so it was
natural that the college curricula reflected those
actiVities, But then U.S. Bureau of Reclamation
operations in the West added millions of acres of
irrigated land to the region, causing agricultural
development to exceed mining expansion in some
states.
"With this unforeseen agricultural growth comes
the demand for corresponding courses of instruction

in our Agricultural and Mechanical Colleges,"
Forbes said.

At that time many believed that the majority of
the institutions engaged in agricultural research and

education operated for the benefit of a few rather
than for the greater number of persons most vitally
concerned,.

'

"The fruits of research are, therefore, slow to find

their way ourof print and into practice; while advanced agricultural instruction, as was" once aptly

expressed to the writer, 'oftentimes seems onifin: --

tath

serve the purpose of teaching

teachers to teach,'" Forbes wrOte.
As a matter of educationalpolicyar-'1S-tinie;4.----:
is desired in the University of .Ariznria: College
Agriculture to benefit the many rathërth
and in a measure to close the gap that-:
pends between laboratories and classrnOins;
farmer," Forbes said.
Forbes reported then that "a farMers'.two'w
short course is offered by the College of.Agricultiire
-

.

for the first rime, February 10 to- February 22; 1913:

This course will consist of lecture- S- by- Station
staffmen on topics of direct and practical interest to
the farmers of Arizona, who will be welcomed,
housed, instructed and entertained on the Univer-

sity grounds for the two weeks of their stay, at
minimum cost, and it is hoped, at maximum profit
to themselves,"

In addition to the State agencies maintained above,
several of the Federal Departments, also, reach and benefit

agricultural interests through various channels. Among
these agencies are the -U.S. Forest Service, which adminis-

ters about 13,000,000 acres of National Forests in connection with the cattle and sheep industries; the U.S.
Reclamation Service, which seeks through officers appointed for the purpose, to secure economical use of water
and improve agricultural practice within the several pro-

jects; and the U.S. Department of Agriculture, which,
through its agents and its publications, seeks to work out
selected problems in agriculture and diffuse knowledge of

the results obtained among those needing it.

See the inset for discussions of the events that relate to
the formal founding of agricultural education at the University of Arizona.
Those events were timely indeed for a University student named Lyman Dalton LaTourette, who earned his
bachelor of science in agriculture degree June 30, 1913,
the first conferred by the University of Arizona.
Water was the subject of two cooperative research projects funded, in part, by the State for the first time during
fiscal 1913. One involved stream-flow measurements,
which continue, in cooperation with the U.S. Geological
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Tunis sheep feeding on Johnson grass, Salt River Project ditches, June 15, 1913.
Survey. These measurements were begun by the USGS in

1910 and had as their purpose determination of the
amount and distribution in place and time of surface
runoff in the State. Forbes explained that "This body of

knowledge, as it grows in volume and detail, affords

"This demonstrates a means of converting our worst
weed into valuable wool and mutton, not only without
cost for ditch cleaning operations, but at an actual profit,"
according to Forbes.
AAES publications included Bulletin Nos. 68, South-

information relating to new developments in irrigation,
domestic and municipal water supply, power, and water
storage." Incidental to supplying information about po-

western Beans and Teparies , by Freeman; 69, Improved Types
of Sheep for the Southwest , and The Sheep of Tunis and Algeria ,

tential new developments was information related to

Southwest, by Clothier. Acting upon recommendation by
Forbes, the Regents granted Freeman a $200 honorarium

flooding and flood prevention and to adjudicating water
rights that were essential to the "peace and security of
irrigated regions," Forbes added.

Of equal importance with determining the flow of
water in the State was, and is, measuring its effectiveness
in various irrigation schemes. This research was funded
jointly by the USDA Office of Experiment Stations and
the State and began October 1, 1912. The object of the
work was to study the effectiveness of irrigation waters
under different conditions of soil culture and arrangement
of land. At the end of fiscal 1913, observations had been

made on yields, depth of penetration, evaporation and
percolation.
An unexpected discovery was made in the area of animal
husbandry. Tunis sheep, which had been used for years in

by Wilson and by Vinson; and 70, Dry -Farming in the Arid

and Wilson $100 upon publication of their bulletins.
Timely Hints topics included cabbage and cauliflower,
grain smuts, improving country roads and controlling
rose aphids and rose mildew.
Stanley F. Morse, a graduate of the Bussey Institution
and for several years associated with southern and Mexican
railroads, was added to the staff June 30, 1913 as an acting

agriculturist. He was assigned to teach agriculture and
farm management and to assist in extension work. W. H.
Lawrence, horticulturist, formerly of Washington State
Agricultural College, was hired to continue the horticultural work left by Coit on his departure to California.
Clothier went to Cornell for his sabbatical leave, beginning June 1913 and Wilson returned after a year's leave

breeding experiments, had acquired a taste for Johnson
grass. It was determined that a flock of 175 Tunis sheep

spent at the University of Illinois. He was transferred from

was sufficient to control Johnson grass growth along about
5 miles of irrigation ditch in the Salt River Valley during

duties.
See the inset for a comprehensive report of the financial
aspects of 1912 -13, the first full year of Statehood.

the long, hot summer growing season.
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the Phoenix Farm to the campus to take up classroom

VINANCIAL

For the biennium beginning July 1, 1913, the Pirst State Legislature appropriated ;279,300 for the use of the Agricultural Experiment Station and the University courses in agriculture.
This sum
is itemized as follows:
A new agriculture building....

.

....... . .......

Agricultural instruction at the University and for the University Farm
..... . .....
,
Dry-farming experiments at three locations...
Date palm culture at Yuma and Tempe

Horticultural investigations....

Underflow studies.... ......
Plant introduction and breeding

...........
........ .......

............

Printing and binding...... ................ .
Extension work.... ....... ............

..... ,

,

,

Office and library service

Experiment Station Farm in Salt River

--

,

$165,000
23.600
18,000
10,000
5,000
2,500
4,000
4,600
8,800
5,000
30,000
9276,300

This sum, made available by the First State Legislature in its
third extra session, places the Arizona Station on a par in its
physical resources with the Stations of most other Rocky Monatain states.
The facilities and personnel of the office have been increased --ht order to cope with the much larger amount of business incident
to these increased appropriations, and all that is lacking for a cointottable and entirely satisfactory transaction of agricultural business
is the new building, which cannot come too soon for the relief and
better efficiency of those engaged in the work.
Following is the detailed financial statement showing expendititres under each fund, by the Federal schedules, and by departments
and projects of work for the year. The income of the Station for
the year ending June 30, 1913 amounted to $54,907.95, derived

-

-

-

:

from the following sources:
Hatch Fund from the U. S. Treasury
Adams Fund "
" " "
"
Farm Sales, Station Farm
Sales, Tempe Date Orchard.

$15,000.00
15,000.00

I 967.23

1,770.84
883.76
Miscellaneous receipts
262.23 93,884.06
Balance brought forward from 1911-1912
$1,108.38
Balance forwarded to 1912-1913
1,7rt .46
661,08
Prescott and Santa Ve R. R. Fund, remittances
336.71
It
163.79
overdrafts

Produce, Yuma Date Orchard

.

..... . .......

.....

411,

E. P. & S. W. Fund, ....... .........
First State Legislature, Dry-farming..

, .....

....
Institutes......... ............

Date palms
Publications
Horticultural experiments
Office expense ..
......

.....

3,222.98
500.50
1,581.3o

5,492.18
2,500.00
3,050.54
1,831.80
1,228.65
1,500.00 15,603.17
550.907.95

R. B. FORBES, Director.
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1913 -14

An important item of business for

School and Tempe State Normal School and easily reached
1913 -14

was the

selection of a new Experiment Station farm in Salt River
Valley, ending years of dissatisfaction with the first farm,
the Slaughter House farm. Proposals were received for
placing the farm in the vicinities of Glendale, Phoenix,
Tempe and Mesa. The Regents viewed the different sites
suggested for the farm and selected 162.02 acres between

the Arizona Eastern Railroad and the State highway,
between Mesa and Tempe. Soil on the tract is Maricopa
sandy loam, the prevailing soil in the Salt River Valley. It
was Class A land, having the best water rights under the
Salt River Project and groundwater at about 40 feet from

the surface. The site was in the edge of the citais belt,
well- situated with reference to the culture of somewhat
frost -resistant citrus varieties. The tract had easy access to

the many people who traveled between Phoenix and
Tempe and between Mesa and Chandler. The shape of the

tract - one -quarter mile wide and 1 mile long -was
favorable for exhibiting experimental and other work conducted upon it. Moreover, the farm was conveniently

accessible to agricultural students at Mesa Union High

from Phoenix by both rail and highway.
Eleven acres were added to the Yuma Date Orchard and

raised that fruitful and interesting area to 18 acres.
The year in agriculture was a prosperous one for
Arizona. The winter of 1913 -14 was mild and the somewhat greater than usual rainfall afforded good irrigating
water supplies, and produced generally good grazing
range conditions.
A threatened shortage of irrigating water from the
Roosevelt Dam resulted in efforts to use water more
economically and effectively that produced beneficial re-

sults in the irrigating practice of the region. The cultivated area in the Salt River Valley Project, including
townsites, amounted to 191,714 acres. In northeastern
Arizona, on the Little Colorado, notable progress was
made by private irrigating enterprises. Considerable additional areas dependent upon the combination of flood and
seepage waters were opened in the lower Upper Gila and

Salt River Valley districts. Private enterprise made advances in developing water and in reclaiming alluvial
lands along the Santa Cruz River. According to data

Largest melon, 48.5 pounds, at Midsummer Fair, Phoenix, 1913.
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Stanley F. Morse, left, first superintendent of the Arizona Agricultural Extension Service, teaching agriculture
class, May 1914.

collected by Forbes where there existed but 6,000 acres

under cultivation in 1909, there were approximately
13,000 acres of farmed lands in 1914.
Classwork in the College of Agriculture continued
about the same as the preceding year, with the exception
that classes in horticultural crops and plant production
were added. Further development of courses of instruction
had to await the additional facilities provided in the new

led the student, according to choice, in the direction of
agronomy, horticulture, animal husbandry, chemistry,
biology, rural engineering or rural economics and administration. The group electives, therefore, offered an
opportunity for the beginning of a specialization that
could be continued to advantage after graduation.
The third element was the free electives, 31 units that
could be chosen freely from within the agricultural courses

Agricultural Building in September 1915.
"With the excellent facilities thus made available, students concerned in the peculiar agriculture of the Southwest will turn naturally to our State University for the

or from within the general University curriculum. The
three elements contained a total of 134 required units for
graduation.
"This systematization of the courses, governed in its

special training required for a proper understanding of the

application by prerequisite studies, gives a desirable flexi-

unusually technical agriculture of this region," Forbes

bility to the work in agriculture which in this region is
exceedingly diverse in its outlook for the graduate student; and offers opportunity either for intensive specialization as rapidly as the student if ready for it, or through
free electives for a broad, general preparation along agricultural lines," Forbes explained.

predicted.
During the year, the agriculture curriculum was carefully worked over and systematized to adapt it to the needs
of agricultural students who had post -graduate aims. To

this end a uniform foundation of required subjects in
English, mathematics and the sciences was developed.
These subjects were conveniently available within the
University curriculum and, incidentally, offered agricultural students the advantage of association with the general student body and faculty.
The second element in the four -year curriculum consisted of seven groups of electives that totaled 30 units and

The two -year course continued although in many cases

students who regarded it as a short cut to agricultural
proficiency, soon found that they needed one of the more
complete four -year courses of instruction.
It was the policy of the College of Agriculture to reach
out into rural communities of the State to recruit young
men and women whose interests naturally lie along ag69

ricultural lines rather than to attract additional students
from other departments within the institution.
The student Agricultural Club was founded to stimulate interest and maintain esprit de corps among agricultural

students.
"It is noteworthy that there exists nothing of the feeling
of separation and aloofness between the agricultural student body and the University student body at large that is
often complained of in other state universities," Forbes
wrote, adding that "This is probably due to the fact that

the agricultural students are, on the whole, equal in
preparation and personnel to those of other general departments within the University."
Enrollment in the 10 -day Farmers' Short Course held
on campus during January rose to 103 from 80 in 1913,
the first year it was offered. Included in the program are
lectures on practical topics, excursions and entertainment.
The Demonstration Train grew to four cars in 1914.
The first car contained exhibits of hogs, cattle and sheep.
The second car carried fruits, vegetables and farm crops.
Various items of farm machinery exhibits were displayed

AAES Demonstration Train at Willcox, December
1914.

in the third car. The fourth car was used as a lecture room.

The educational exhibits were used as "texts" for
numerous lectures and explanations by AAES staff. Lec-

ture topics included building an orchard, dry- farming
methods, livestock, the pit silo for the dry farmer, dairying, culture of alfalfa, orcharding, household helps and
supplemental pumping plants.
The Demonstration Train was furnished and moved
without charge by the Santa Fe, Arizona Eastern, Southern Pacific and El Paso & Southwestern railroads. It
traveled 2,722 miles and made 33 stops. Nineteen lecturers were with the train at different times. Attendance of
35,319 men, women and children was recorded. Of this
number, 12,306 were school children above the fourth
grade and 2,437 women attended the lectures for women.
Farm advisory work under the Smith -Lever fund was
anticipated by Professor Morse who visited about 75 farms

AAES Demonstration Train at Tucson, 1913.

in various parts of the State during the year. Professor
McOmie advised about 40 Salt River Valley farmers in a
similar way.
The Boys' and Girls' Club movement also was begun
with results indicating a demand for this work.

Under the provisions of the Smith -Lever Act, the
Arizona Agricultural Extension Service was to be formally

organized under the superintendency of S. F. Morse on
July 1, 1914.
But money was expended for extension work in Arizona

during 1913 -14. It amounted to $4,355 from the State,
and railroad transportation to the value of $408. This
work was carried into every agricultural district and into
every county in the State before provisions of the Smith Lever Act went into effect. Sixty -six sessions were held
with the Demonstration Train, 36 one -day institutes were
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AAES Demonstration Train at Willcox, 1913.

AAES Demonstration Train pulling out of Maricopa, December 7, 1912.

AAES Demonstration Train at Mesa, December 5, 1912.
'1

t

G. E. P. Smith oversees work of men at clay tile making demonstration, about 1914.

conducted, fairs were attended, special institutes were
held and 28 special lectures and demonstrations for
women were conducted, making a total of 142 sessions as
against 59 sessions of similar character during the previous year.
The attendance was summarized as follows.
Second Farmer's Demonstration Train
One -day institutes
Special institutes
One -day institutes at agricultural fairs
Farm advisory calls
Boys' and Girls' Clubs

35,319
5,040
611

7,105
115
100

Grand Total
48,236
Grand Total for previous year 33,700

consequently exist for the coordination of experimental,
educational and extension activities," Forbes explained in
his fiscal 1914 annual report.
Domestic Science and Art once again became a course of

study at the University in 1913 -14, but this time a
bachelor of science degree was offered. The upgraded,
14- course curriculum returned under the name of the
Department of Home Economics, under the directorship
of DeRosette Thomas of Columbia University and under
the administration of the newly formed College of Letters,
Arts, and Sciences.
The East Cottage, where Domestic Science and Art had
its first home was remodeled earlier in 1913 to receive the
Department of Home Economics. The brick cottage was
near the site of Maricopa Hall and housed a large laborat-

"The bringing together of all agricultural work within
the University into one organization, is proving a material

ory for sewing and another for cooking. Other facilities
included a model dining room and demonstration cookery

advantage because of the administrative means which

laboratory.
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Two courses, cookery for homemakers, and textiles and
sewing for homemakers were open to Tucson women and
were free electives for University students.

Dietetics was emphasized in the new curriculum. At
that time, dietetics was described as being the study of a

balanced diet, the nature of foods and the planning of
menus for children and adults under normal conditions.
Extension Home Economics programs in Arizona got

underway in 1914 and followed national trends. Two
lecturers accompanied the Agricultural Demonstration

although it is notoriously difficult to control once it enters
the bolls. A spray of nicotine sulfate in soap solution was
used for cotton aphids and thrips. Then, as later, combinations of pesticides were used to control complexes of
pests.
Earlier in 1893 Toumey had recorded the 12- spotted
vine beetle (western spotted cucumber beetle) as being the
cause of the greatest damage to melon vines at Yuma and
to the leaves of corn at Huachuca. Since arsenites were not

very effective, he recommended protecting the young

Train and delivered 29 lectures on home economics subjects to 1,247 women.
Arizona 4 -H programs began in 1913. The first club
was the Cotton Boys' Club in Chandler organized under
the volunteer leadership of George Peabody. By 1914,

melon vines with cheesecloth on frames.
T. D. A. Cockerell, the consulting entomologist, had
noted in 1899 a few more pests and suggested remedies for
them. For potato -stalk weevil, probably Trichobaris compacta, he recommended removing and burning stalks as

4 -H membership numbered 87 in 12 Boys' and Girls'
Clubs, including seven corn, three cotton and two grain

rimaculatus, also on other cucurbits and beans), spraying

early as possible; for a cucumber capsid (Pycnoderes quad -

sorghum clubs. Stanley F. Morse, the Extension superintendent, wrote project guidelines for the the clubs' pro-

with kerosene emulsion; for the granulated cutworm,

jects.

the corn worm (bollworm), planting sweet corn late to
avoid damage or planting corn early as a trap crop to
protect cotton.

Victor Ball of the San Xavier Boys' Corn Club was the
winner of the 1914 Corn Club Contest.
On the day that President Wilson signed into law the
Smith -Lever Act, May 8, 1914, University President A.
H. Wilde was pressing the Regents to act on his resigna-

tion, submitted in December 1913. In his letter, Wilde
asked to be relieved of his duties September 1, 1914. The
resignation apparently was prompted by public charges of
mismanagement against the University.
Forbes, representative of the Regents in matters pertaining to the construction of the Agriculture Building,
was given permission in May 1914 to consult with Tucson
architect Henry Jaastad.
The Department of Watershed Management, later the
School of Renewable Natural Resources, has as its begin-

nings, by some stretch of the imagination, the course
Grazing Range Studies first offered in 1913 -14 and
taught by J. J. Thornber in the Department of Biology.
Rapidly increasing acreage of irrigated agriculture in
Arizona drew more and more insect pests and more atten-

tion to methods of controlling them during this time.
From the early 1900s inorganic compounds containing
copper, mercury, sulfur, zinc and arsenic were standard
materials for chemical control of insect pests. The products bore such names as London purple (calcium arsenate- calcium arsenite), Paris green (copper aceto -arsenite) and Bordeaux mixture (copper hydroxide -calcium
sulfate; primarily a fungicide).
A great deal of research was conducted on formulation,
rates and application methods then as now. Most of the
materials and methods were developed elsewhere and had
to be tested and adapted to Arizona's hot, dry conditions
and large -scale irrigation agriculture.
Entomologist A. W. Morrill recommended both lead
arsenate and calcium arsenate for the cotton bollworm

baiting with cabbage leaves poisoned with Paris green; for

In 1913, Morrill reported on some of the same pests and

added a few more, including grasshoppers on beans, the
common squash bug near Phoenix and at Prescott, the
sugarbeet leafhopper, the corn earworm, codling moth,
the bean lady bug (Epilachna corrupta) and the Colorado
potato beetle, but only in Prescott, Williams and
Flagstaff.
AAES Bulletins for fiscal 1914 were Nos. 71, Gasoline

Engine Troubles and The Care and Operation of Gasoline
Engines (with chart), by Smith, July; 72, Geology and Water
Resources of Sulphur Spring Valley, Arizona , by O. E.

Meinzer in collaboration with Forbes and Kelton, July;
and 73, Alfalfa in the Southwest, by Freeman, June.
Timely Hints topics included asparagus and apple culture, Johnson grass control, grasshoppers and three arsenical insecticides and how to use them.
Harold C. Schwalen enrolled in the College of Engineering. He joined the University faculty in 1919 and
was head of what is now the Department of Soils, Water
and Engineering from 1945 to 1959.
And the first international student in agriculture enrolled in 1913. He was Auguste Luis Schon from Setange,
Luxembourg.

R. H. Williams assumed charge of the Department of
Animal Husbandry, assisted by W. S. Cunningham, from
the New Mexico Agricultural College.

F. W. Wilson, for eight years AAES animal husbandman, assumed a similar position at the University of

Nevada; and R. W. Clothier, with the institution for
seven years assumed a position with the USDA. The
Regents awarded Clothier an honorarium in August 1913
for his AAES Bulletin No. 70, Dry farming in the Arid
Southwest.
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1914 -15

President Woodrow Wilson signed the Smith -Lever
Act into law May 8, 1914 to take effect July 1, 1914. That
law established the Agricultural Extension Service.
Congressmen Hoke E. Smith and A. Frank Lever had

sponsored the legislation that became known as the
Smith -Lever Act. It was tied to the Morrill Act of 1862,

the law that created the land grant college system. It
provided for the Extension Service to serve as the channel

through which information could pass quickly from the
U.S. Department of Agriculture and land grant colleges
to the people. On March 9, 1915 the Arizona Legislature
passed Senate Bill 34, legislation that placed all Extension
work in agriculture and home economics on a cooperative
basis between the University of Arizona College of Ag-

riculture and the United States Department of Agriculture. Funding for Extension was to be from federal, State
and county sources.
The Extension budget for 1914 -15 was $10,000, all
from federal sources. The Arizona Agricultural Extension
Service began officially July 1, 1914, with Stanley F.
Morse as the superintendent.
With such additional sums as may be appropriated by

the State as its contribution to support the Extension
Service and for special purposes not provided for under the

Smith -Lever Act, and by private agencies, funding was
believed to be adequate for extension work in Arizona for
several years to come.
Extension Service duties were to include conducting
field demonstrations and advisory service in agricultural
and home economics, as well as farmers' institutes, demonstration trains and related work as had been carried on
in years past.
A variety of programs got underway during the first
year. They included cereal grains, corn, alfalfa, seed variety, fertilizer, irrigation and drainage, range improvement, livestock production and poultry.
The principal cereal grains when Extension came into
being in 1914 were wheat, barley, oats and sorghum.
Marquis and Kanred wheats and Swedish select oats were
used throughout most of the northern counties. While
acreage was small there, these crops were of considerable
importance to the farmers and to the people in the communities. Smut and rust caused damage to cereal grains,
so Extension programs emphasized the importance of seed
treatment and the use of clean seed.
Corn variety evaluation received Extension attention
beginning in 1914. Most of the on -farm demonstrations
concerning corn were conducted in Cochise, Graham,
Greenlee, Navajo, Apache and Coconino counties. Mexican June corn, probably similar to that used in today's
agriculture, was a high producer in those early years.
The value of alfalfa in rotation with cotton was recognized by early Extension staff. Don Treckell, in coopera74

Campus farm, 1914.

tion with the Pinal County Extension agricultural agent,
conducted an alfalfa demonstration to determine the best
practices for stand establishment, variety evaluation and
inoculation.
Coconino County farmers felt that Flagstaff might have
a climate too cold for successful production of alfalfa, but
Extension demonstrations with several farmers proved
this was not the case. Meanwhile extravagant claims for a

commercial legume inoculant were investigated with
demonstration in Maricopa County. Alfalfa was firmly
established as a well- adapted crop in Yuma County.
Many Extension programs in 1914 -1915 encouraged
farmers to grow the best adapted crop varieties. Agent
C. R. Fillerup reported that the yield of beans from hand selected vines and seed was 100 pounds per acre more than
that from field -run seed. In the process of selection, he had

picked the most hardy plants and the larger seeds from
pods on those vines.
Coconino County became known as an excellent area to

buy quality potato seed. Oats were standardized in
Apache County and Yuma County was particularly successful in the production of alfalfa seed.
On -farm demonstrations showed the beneficial effects
of green- manure crops, especially sweet clover, vetch, cow

peas and alfalfa. Since it had been determined that many
crops produced excellent yield responses when nitrogen
fertilizer was applied, fertilizer demonstrations were conducted in several counties of the State. This section of
County Agent's Plans of Work reports was destined to
grow greatly in later years.

With irrigation came the need to rid soils of excess
salts. In some areas, such as those near Safford, this

required the construction of tile drains. Agricultural
Agent Wright in Graham County worked with farmers to
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Cooperative Extension Service
The Cooperative Extension Service came into
being in 1914 when knowledge began to flow from
the wellsprings of the research and education programs that had been vested in the land grant universities years earlier. It was evident to the visionaries of
the time that this knowledge must be taken to the
people of the nation. We were predominantly a rural
society and our lives were dependent upon an agricultural economy and centered on the family and
home environment. The wellbeing of the nation's
people depended upon the development of technology and its application on the farm and in the home.
The name then was Agricultural Extension. The
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courses to more than 150 participants and inaugurated the Demonstration Train. It traveled more
than 2,000 miles over the State in November and
December during 1912 -14. Researchers and
educators gave lectures and demonstrations at each
of the 30 stops. Arizona already had embraced the
concept of taking knowledge from research at the
land grant College of Agriculture to the people to
improve practices in every facet of farming and rural
life.

With the funding from the Smith -Lever Act the
University of Arizona employed Stanley F. Morse on

concept of such a public education program developed in the early 1900s and finally took shape
with the Smith -Lever Act, passed by Congress in

July 1, 1914 to be superintendent of Agricultural
Extension and to begin introducing new principles
and demonstrating new practices and teaching
people how to apply them to their livelihoods and

1914. In 1912, the year Arizona became a state, the

lives. Later in 1914 -15, the College hired a livestock

College of Agriculture offered agricultural short

specialist, an agronomist, a state club (4 -H) agent

demonstrate how to leach the soil, construct drains and
reduce problems concerned with salinity and alkalinity.

and county agents for Cochise, Santa Cruz
Maricopa counties. During the next two yeah'
agents for Graham and Greenlee, Navajo and
Apache, Pinal and Coconino counties were added
and in 1916, Estes P. Taylor was named the first
director of Agricultural Extension in Arizona.
Specialists worked with their disciplinary colleagues on the University campus; the agents among
the people in their communities. This provided the
mechanism for solving local problems and to influence research to address those problems for which
there were no ready solutions. That structure also
had one other key ingredient, the capacity to iden,
tify changing needs at the local level and to respond
with programs to meet the challenges caused by
those changes.
native Extension Of today is different..'
The

pie. today are different, and so are their
ostly rural pdi t

Problems with forage poisoning of livestock were identified and were significant during the early years of Exten-

sion. But most Extension range improvement projects
came in later years.
The Arizona Cattle Growers Association was functioning in 1914 when the Extension Service was founded. It
was a strong supporter and ally of Extension programs. In
the early years management of range bulls and improvement of range sanitation were emphasized but feedlot
cattle production also was getting attention. Frank Lendly
and Dave Steele brought carloads of stock to Flagstaff to be

fed there during the winter months. Extension also urged

the construction of model shearing sheds so that wool
could be cleaned, classed and baled properly.
Extension programs concerning poultry emphasized
small flocks to provide food and some income for farm
families. These programs stressed culling of nonproducing hens, improving feeding and housing, using purebred poultry and marketing.
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capacity. Irrigating water was the most abundant and

1914.

Conditions for AAES work were generally favorable
with abundant rainfall, a mild winter, a hot late spring
and a somewhat less than usual amount of rain in July and

August. These conditions were, on the whole, good for
irrigators, dry farmers and grazing -range stockmen.
Field observations and copper determinations were
made for several years past with the subject of toxicity of
copper to crops. While copper is extremely poisonous to
plants in water and sand cultures, and to a lesser extent to
pot cultures of soil, these effects were not necessarily
evident under field conditions where various agencies

modify the tendency toward toxic action by small
amounts of copper derived from upstream mines.
Groundwater studies were started in the Casa Grande
Valley in continuation of similar work and completed in
the Rillito and Sulphur Spring valleys. Groundwater districts resemble each other in a general way, but each new
field of study developed peculiar problems of its own, so
that investigations constantly produced new knowledge of
the subject. Collaterally with these groundwater observations, exact mechanical studies of oil engines and pumps
were completed and a number of pumping tests made.
The object of this work was to advise those who were
investing in pumping plants. Dependable information of
this kind was needed and of great value to the agricultural
public.
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F. W. Wilson, left, teaches animal husbandry class, May 1914.

Steam tractor, undated.
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Prescott Dry Farm, July 30, 1916.

The dry farm at Prescott continued to be successful,
both in the demonstration of cultural methods and in the
production of crops. The work done there strongly influenced the agricultural practice and prospects of the surrounding region. A pit silo was installed to supplement
cultural work with stock -feeding operations to demonstrate, if possible, the profitable disposition of produce.
The work at Cochise was well under way and promised
instructive results for the southeastern dry -farming districts. The dry farms were maintained by State funds.
Irrigation agriculture experiments and demonstrations
also were conducted at the farm near Phoenix. The principal crops grown were alfalfa, sugar cane, wheat varieties,

green manuring crops and potatoes, in addition to the
more permanent work with olives, date palms and other
orchard trees.
The only livestock on the farm were sheep, in connection with which breeding operations were continued. As
in the case of the famous Corriedale sheep of New Zealand
that required about 40 years to perfect, work with Tunis
sheep was slow. After about ten years, however, a sheep

with coarse wool and good mutton began to develop.
These Tunis hybrid sheep also were useful for grazing
Johnson grass and other weeds in hot weather.
Plant- breeding studies were continued through the
year, and good progress made with alfalfa, wheat, beans,
corn and date palms. All of these studies related to leading

crops within the State. The work in breeding alfalfa
proved more difficult and slower than was expected.
Wheat, beans and corn studies, however, yielded quick
and satisfactory results. A bulletin on Papago sweet corn
was issued. The work with date palms focused on breeding

a valuable variety true to seed. That research would require three generations of palms and about 20 years to
accomplish. When done, however, the cost of propagat-

ing this valuable variety would be reduced to almost
nothing, and thousands of date palms could be started
where suckers could not be obtained then. Pollination

Snowflake Dry Farm, September 1913.

studies with dates also were carried out during the year.
Observations on grape varieties culminated in a publication that enabled the AAES staff to answer the many
inquiries relating to grape culture received each year.
Ostriches were the focus of studies begun this year on
the new 5 -acre poultry farm just east of campus. It was
established with a $1,500 appropriation. Ostriches were
of little importance economically, European feather markets having been destroyed by the war. With restoration
of normal conditions, however, it was believed to be more
than likely that prices again would become remunerative
and that the ostrich industry would be a paying one.
"This bird is well suited to the arid Southwest and will
probably prove adapted not only to irrigated farms but to
the range country also," Forbes said. The AAES annual
report for fiscal 1915 included a section on ostrich investigations that is reprinted below.
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Ostriches, Campus Poultry Farm, 1917.

During the year 14 ostriches have been added to the equipment
of the department, which are to be used in making a special study
from an economic and scientific standpoint. Already several
slaughter tests have been made and record taken of the weights and
measurements of various parts of the birds. They are being fed
according to most approved methods and weights of the different
foods are being taken. Table V is a statement of the birds selected.
TABLE V. BIRDS SELECTED
Hen No.

Ostrich
Investigations

Age

1

Breed

5 years.
South African
4 years.
South African
No No... 20 yrs ( ?) Nubian
2105
4 years.
South African
2170
4 years.
Nubian
2305
5 years... Crossbred
2180
4 years... Crossbred
1410

2071

2292

Male No.

2034
2160
435
2075
2165

Age

4 years...
4 years...
8 years...
4 years...
4 years...

Breed

South African
South African
South African
Nubian
Crossbred

3 years... Crossbred

It will be noted that this table gives us two distinct breeds and
various combinations of them. These are pure -bred South African
birds and pure -bred Nubians. Their age ranges from about 3 to 20
years. Two of the females were only three years old, while five
were four years old and one, five years old. The list includes one hen
that was known to be pure Nubian and another that was probably
of the same breeding, three cross -bred Nubians and South African
females, and four full blooded South African hens.
As it is difficult to determine the quality of feathers in young birds

before their sex characteristics become prominent, it was found
necessary to make a special study of the eggs, incubation, brooding,

rearing the chicks, and the general care and management of the
older birds, together with a study of the feathers. Table VI gives
a record of the eggs laid by the different hens.
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TABLE VI. AVERAGE ROG RECORD OV REND
Ileo No.

$gs+ L.d

Drys

between
egss

Inches

Fresh

weight
grams

28
12
21

3.14 '1,279.6
7.43 1,473.0
4,61 1,485 7

2071

11

2105

34
7

9.25
3.88

1,489 3
1,496 5

7 14
3.10
3 49
5 40

1.510 7
1,612 7
1,704.9

1410

Nv No

2136.

2180
2170
2292

41
41

5

Avlrasc

for flock.

22.22

...

Loam and sixteenths

Width

1,761.6

L.neh

4.808

.07

4 979
4 938
4.900
4 938
5.024
4.159

75

5 171
5 300

2.71
4.18

4.29

48

as

4-1a.43
4-15.67
4-15 0
4-14-bó
4-15.0
5- .43

5- 24

8-8tr

5- 2.7

5.40

5-4.5

16.91

5- 0

It has been noted that there is a distinct difference in the general
r ppearance of eggs laid by hens of different breeds. Observations at
the University during the past year indicate that there is no appre-

ciable difference in the number of eggs laid by the South African
and Nubians hens; the average number of eggs laid by the South
#*'wean .hens was 20. the Nubian hens 26.5, and the Bross- -breds
gted. however, that more variation was found besame breed than the average of different breeds.
he South African hens laid smaller eggs than
seed, but it was found that in our special
tl _ laid the largest eggs, averaging 1616.36
vet, between the average weight of
was great. Thus it is noted that the
that weighed from 1279.6 grams to
the four hens of this breed averaged
d hens laid eggs that averaged 172.6
African and 27.7 grams heavier than
elusions may be made with regard to
width and length of the eggs. The

that were rather short in length and
be crossbred and Nubian hens laid
he same diameter; but grater in
iklag correlation throughout between

d width of eggs, and breed characteristics
BOMB to be significant, although not definitely proved.

It has been shown that ostriches are similar to poultry in that
hens beginning to lay early in the season are usually the best layers.
The four bens that began to lay in January averaged 38 eggs during
the season. This was 72 percent of the eggs laid daring the year
and only 28 percent from the other five. A hen beginning to lay
late in the season is branded an inferior layer. The average nwta-

ber of eggs laid by hens beginning to lay in February was 21, in
March, 11, and in April, 8.
During the laying season no facilities were at hand for hatching

hater an incubator was purchased and a small number of
As these young ostriches have been maintained
without green feed and in very cramped, inferior quarters, it bee

eggs.

chicks hatched.

been difficult to care for them properly.
R. H. WILLIAMS,

Animal H stw»dnIaW.

W. S. Cu amumut,
Assisiasf Animal 8tlsbaadnma$.
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Ayshire dairy cows, Campus Farm, 1911.
Registered cows in the University Farm dairy herd were

two Holsteins, three Jerseys and four Ayrshires. The
count of this whole herd in the summer of 1914 -15 was
16

Milk from the herd was delivered to the family -style
University dining hall in 10- gallon cans beginning in
1914. Milk was served in pitchers on dining hall tables.
This practice continued until 1931.
Curricula in the College of Agriculture were agronomy,

horticulture and animal husbandry, which graduated its

first student in June 1915. Course work was divided
between subjects in plant breeding, horticulture, irrigation, chemistry, agronomy and animal husbandry.
Few college -level courses were taught that related to
livestock judging, breeding, feeding, history and diseases
before the first departmental course offerings in 1914,
when 12 courses in animal, dairy and poultry husbandry
were listed in the University catalog. Models of livestock
and anatomical sections of animals were used as classroom
82

material. Completion of the new Agriculture Building in
1915 aided in strengthening the teaching program, but it
is difficult still to understand how 12 course offerings
were possible with the limited number of Department of
Animal Husbandry faculty who also did research.
Courses in range studies, plant pathology and dairying
were added to strengthen the curriculum. The only class
in dairying, elements of dairying, made use of the dairy
laboratory, which consisted of a DeLaval cream separator
and a 12- bottle Babcock centrifuge, both hand operated.
The lab was equipped with ammonia refrigeration and
cold rooms, the first mechanical refrigeration on campus.
The four -year course was reduced from 134 units to 124

units in keeping with the requirements for graduation in
the general science and the arts curricula. However, 16
units of modern language were added to the curriculum
for students who had no high school credit for foreign
languages.

A women's section was added to the Third Farmers'

Short Course held on campus in January 1915. The course
in agriculture was attended by 94 and the home economics
sessions drew 49 women. DeRosette Thomas, first head of

the Department of Home Economics at the University,
gave 10 lectures.
It was the staff of the Department of Home Economics
in 1914 that first encouraged establishment of school
lunch programs in Arizona.
Leland Park began work January 1, 1915 as the first
State Club Agent, when Arizona had 43 Boys' and Girls'
Clubs with a membership of 318. Girls' Canning Clubs

Regents about the number of out -of -state workers used in
the construction of the Agriculture Building. Los Angeles
was home to the construction company and El Paso to the
engineering firm involved.
On April 9, 1915 the Regents approved reorganization

of the University along the lines suggested by von

1915, after a quarter century of operation.
Although not then completed, the new Agriculture
Building, or Hall, and the auditorium just east of it were

KleinSmid. His scheme called for the establishment of
three basic divisions: the College of Agriculture and the
AAES; the College of Mines and Engineering and State
Bureau of Mines; and the College of Letters, Arts, and
Sciences. Each college had a dean and the station and
bureau had directors.
Robert Humphrey Forbes, then, became dean of the
College of Agriculture and AAES director April 9, 1915.
On the same day von KleinSmid recommended to the
Regents a man to undertake AAES studies on sugarbeets
and ostriches.
AAES publications for the year were Bulletin Nos. 74,

shown on the map in the 24th University of Arizona

Oil Engines for Pump Irrigation and The Cost of Pumping, by

Annual Register. Also shown were the poultry and ostrich
yards.

Smith, February; 75, Papago Sweet Corn , by Freeman,
May; and Walnut Culture in Arizona , by Thornber, June.
Timely Hints topics included the home vegetable garden, grape culture, milo maize versus combined rations
for swine, alfalfa cover crop for orchards and bat guano.

were established and encouraged by Parks who gave dem-

onstrations not only to the clubs but to Farm Bureau
women.
The University Preparatory Department closed in June

Arthur H. Wilde was succeeded as University president September 1, 1914 by Dr. Rufus B. von KleinSmid.
The Tucson Trades Council protested in February to the

Field observation, Papago sweet corn, plant breeding plot, Yuma, 1914.
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Groundbreaking, Agriculture Building, July 31, 1914.

Second floor slab, Agriculture Building,
looking south from Old Main.
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Interior, front, Agriculture Building looking north,
February 27, 1915.

Agriculture Building seen from southwest, October 31, 1914.

Patio, Agriculture Building, February 18, 1915.
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Progress of Agriculture Building construction, March 2, 1915.
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Putting down Spanish royal tile, April 19, 1915.

"The men who are doing it," was Forbes' caption,
March 4, 1915.
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The Auditorium, east end of patio, February 2, 1915.

Auditorium,' left, greenhouse, northeast corner, Agriculture Building, May 15, 1915.
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Agriculture Building viewed from southwest, July
7, 1915.

Agriculture Building entrance viewed from
southeast, 1929.

Agriculture Building viewed from northwest, greenhouse and Auditorium, July 17, 1915.
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Agriculture Building Auditorium viewed from west end of patio, undated.

Agriculture Building Auditorium, interior stage, 1931.

1915-16

amount of routine work and correspondence was carried

"The cost of feeds, in fact, has reacted somewhat unfavorably upon livestock interests dependent upon them
and in some cases has led to shipments of unfinished stock
to localities affording cheaper materials with which to
finish for market," Forbers observed.
"The stability and the intensive possibilities of this
region, agriculturally considered, are beyond question, a
fact which is reflected in the improved conditions which

on by the staff, which was rather limited in number,

are more and more evident from year to year- better

according to Forbes. He noted that while the diversity of

knowledge of agriculture, better farming practice, better
cooperation for the solution of agricultural problems, and
better agricultural service on the part of public agencies.
Responding to this generally improved condition, land
values have within the year appreciated considerably and a
noteworthy influx of farmers from other sections of the
United States is to be observed," Forbes concluded in his
remarks on the state of agriculture in Arizona for fiscal

AAES staff devoted considerable time adjusting to the

move into the new Agriculture Building and working
there and to changes in the University administration.
Von KleinSmid had been president nearly a year. Furnishings for the laboratories and offices were installed,
equipment purchased and at the same time the usual

agriculture in Arizona approached that of California,
AAES staff did not. Arizona had then 21 people on staff
while California had 130.

Because of the limited staffing and limited outside
research help from other agencies, AAES focused research
time and money on projects related to development and
effective use of water for agriculture, to intensive cultivation of irrigated lands, and to use through dry- farming of
and grazing of lands for which there is but limited water
supply, Forbes explained.

But generally in Arizona the year in agriculture featured abundant crops and high prices not only in irrigated
agriculture and dry- farming but on the ranges as well for
marketing surpluses of mutton, wool and beef. The general condition of prosperity, however, was probably artificial because prices were influenced directly or indirectly
by the European war.

Among products that attracted special attention was
Egyptian long staple cotton. In the Salt River Valley, it
was becoming a leading crop because of the shortage
caused by war and of the increased demand for its use in
the manufacture of thread, automobile tires and in other
products where great strength was necessary. For those
reasons the price of the 1916 Egyptian cotton crops in Salt
River Valley reached unprecedented highs.

As cotton was becoming the dominant crop in the
central valleys of the State, crop rotations had not been
used to any great extent and there was concern as to the
long -lasting effect of this practice. The impact of high
prices for cotton were also felt in the dairy industry. The
much lower production of hay and feed grains caused an
exodus of dairy cattle from the central valleys to other
parts of the State.
"Wool, likewise, because of the destruction of great
quantities of wool fabrics in Europe and the curtailment of

importations, advanced to a very high price, with consequently beneficial results to sheep grazing interests on
the range," Forbes wrote.
Feeding stuffs in general were high -priced and readily
salable, partly because of the military market along the
Mexican border and partly because large farming areas

1916.

Departments in the AAES were agronomy, botany,
plant breeding, horticulture, animal husbandry, entomology, chemistry and irrigation investigations. By the

end of fiscal 1916, information developed by these research units and those that preceded them had been published in AAES bulletins. Topics and number of publications were soils, water, alkali and farm management, 35;
climate, 6; crops, 90; weeds, insect pests and plant diseases, 23; irrigation, 17; and animal industry and the
range, 29.
This body of knowledge was indispensable at a time of

increasing immigration and quickening in agricultural
development in Arizona. It also was the foundation for
teaching in this subtropical and semiarid region. Without
AAES investigations it would not have been possible to
establish an effective scheme of agricultural education in
and for the State. Almost without exception, then, departments have been formed first in the AAES, and later
in education and in Extension.
Forbes asked the Regents for and was granted a one -year

leave of absence on July 8, 1915 to enroll in a doctoral
program at the University of California, Riverside. He
was given the leave with full pay. At that time he also
asked the Regents to have an audit of the AAES conducted.
During von KleinSmid's first year at the University he
apparently developed an interest in agriculture. Although
George P. Freeman, professor of plant breeding and an
associate of Forbes', was named acting dean and director
on July 8, the president was active in the affairs of the
College of Agriculture and the AAES during Forbes'
absence.

were turned from alfalfa to cotton, wheat and other crops.

In August, von KleinSmid began to spend time supervising all aspects of finishing off the interior of the new

Wheat, barley, milo maize and other sorghum grains
produced well and brought high prices.

Agriculture Building. He also was authorized by the
Regents to do hiring for the College and the AAES,
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Cultivating cotton, Mesa Farm, June 6, 1916.

although Freeman retained his titles of acting dean and
director.
According to Regents' minutes of November 10, von
KleinSmid signed a new contract with the Federal Agricultural Extension Service, apparently different from the
one negotiated by Forbes. The Regents also authorized the
president to be the official recipient of all soil and water
samples submitted to the AAES for analyses.
Records indicate that during December, von

KleinSmid began shuffling projects between the AAES
Phoenix Grand Avenue and Mesa farms.
In February, the president hired nine people for the
College of Agriculture and AAES. Von KleinSmid also
had a far -ranging meeting with the Regents on February
10. A segment of the minutes of that meeting are reprinted below.
Upon

the

recommendation of President von
KleinSmid, it was moved and carried that the expenditures of approximately $200 upon the new rifle range be
authorized.
It was moved and carried that whenever a Dean of any of
the Colleges of the University of Arizona is absent upon
leave or whenever a vacancy exists in a Deanship of any
college the President of the University shall become ex
officio the Dean of that College.
Upon recommendation of President von KleinSmid it
was moved and carried that inasmuch as it was necessary to
use the entire output of milk from the University Dairy in
serving students at the University Dining Hall, the University general milk delivery be discontinued.
Upon recommendation of President von KleinSmid, it
was moved and carried that hereafter the University sup-

ply mattresses and pillows as a part of the furnishing of
dormitory rooms.
It was moved and carried that President von KleinSmid
be requested to proceed at once with the reorganization of
the College of Agriculture upon the following lines: There shall be three coordinate and closely interrelated

departments The Department of Agricultural Teaching,
The Department of Agricultural Extension, and

The Department of Agricultural Experimentation,
each Department to headed by an officer to be known as a

Director, responsible for the time being directly to the
President of the University, eventually to a Dean of the
College of Agriculture; the maximum salary of Directors

in the College of Agriculture to be placed at $3,000.
Upon recommendation of President von KleinSmid, it
was moved and carried that Professor Robert H. Forbes be
appointed Director of Agricultural Teaching for the fiscal

year ending July 1, 1917, at a salary of $3,000.

Freeman, acting dean and director and friend of Forbes
was granted a sabbatical leave by the Regents beginning
March 6.
In April, von KleinSmid was given authority to negotiate a new lease on the Phoenix Grand Avenue farm and

to close the dry farm at Snowflake. Forbes wrote in the
AAES annual report for fiscal 1916 that the Snowflake
farm was closed because of the great distance from supervi-

sion and the difficulty in securing satisfactory returns for
the money spent. Researchers did recognize, however, the
need for a demonstration farm at an elevation between
5,000 and 7,000 feet where the summer growing season is
short.
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Third cutting, Peruvian alfalfa, Mesa Farm, June 27, 1916.
Twenty -one new hires for the College of Agriculture
and the AAES were made by von KleinSmid in May. He
also was given permission to raise money to purchase the
Prescott dry farm.
The Regents, meeting on June 10, accepted the resignation of Forbes, who had then his doctoral degree, "as

Dean and Director of the College of Agriculture and
Agricultural Experiment Station ..." but was asked that
he "Return to the University under continuation of
present title and salary pending appointment of his
successor."

The College of Agriculture had teaching departments
this year in agricultural chemistry, agronomy, animal
husbandry, horticulture and plant breeding. Through
cooperation with the Department of Zoology in the College of Letters, Arts, and Sciences entomology was offered
for the first time. The course provided training of students

in agriculture for horticulture inspection work. It also
rounded out general instruction in horticulture and
agronomy. A course in dairy manufacturing was added to

the course work in animal sciences and two registered
Jersey cows were added to the University herd.
Although still administratively attached to the College
of Letters, Arts, and Sciences, the Department of Home
Economics moved into seven rooms on the third floor of
the south wing of the Agriculture Building at the beginning of fiscal 1916. Facilities included three large labs,
one for cooking and dietetics, and two for dressmaking
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and millinery. The other four rooms were used as a model

kitchen, butler's pantry, dining room and bedroom.
Eight students received bachelor of science degrees in
agriculture in June 1916, including the first international
agricultural student, Auguste Luis Schon, of Setange,
Luxembourg.
The Farmer's Short Course was held on campus during
two weeks in January and drew 163 people, including 35
women enrolled in the home economics section.

Dairy cows in Arizona had produced less than 4,000
pounds of milk per year in 1914. It was from this base that
Arizona's dairy industry evolved. The Arizona Dairyman's
Association was organized and officers were elected during
the 1916 Farmers' Short Course. Members of the association received the Extension Weekly Press Letter and other
timely Extension information from Tucson.
There was a strong effort to form cow -testing associations in each of the areas where milk was produced. These
associations provided Babcock testers to the schools. The

Agriculture Extension Service served in an advisory
capacity with the dairy and cow -testing associations.
The livestock Extension program in 1915 emphasized

better methods of handling bulls, improved sanitary
methods on the range, providing more watering facilities

and general improvement of range management. The
Extension agent in Navajo and Apache counties gave
considerable attention to the introduction of registered
livestock.

Potatoes were extremely important in Coconino
County in the middle to late teens, according to Extension
reports. Elsewhere in the State they were used primarily
by the farmers who produced them. Pete Rencher of Eager

was cited for his outstanding demonstration work with
potatoes in 1916 when he and the county agent identified
an outstanding variety for the area. On -farm demonstrations in Coconino County indicated that horse -drawn
potato diggers obtained sufficiently larger yields to pay for

the extra cost. Demonstrations helped to show ways to
control potato blight and scab. On -farm tests in Coconino
County also showed the value of Canadian field peas in
rotation with potatoes.
County agents believed that low levels of organic mat-

ter in soils contributed greatly to low crop yields. The

agricultural agent in Cochise County noted that the
cavalry posts near the Mexican border produced much
manure and that it was burned daily. In 1916 he encouraged farmers to use this and other manure on their lands.
Alfalfa was recognized as a good rotation crop to be used
with cotton in the central valleys of the State. Sweet clover

was found to be well- adapted to Navajo and Apache
counties, and corn following sweet clover produced a
notably higher yield than corn following corn.
The 1916 Extension program in Cochise County also
emphasized the need to pump irrigation water efficiently.
The agent determined that the cost of pumping water in
Sulphur Springs Valley ranged from a $1.25 to $ 3 per
acre -foot, the differences being mostly due to differences
in pumping plant efficiency. Poor infiltration of water was
a problem in Pinal County, especially where soils were
fine and silty. While irrigation problems and solutions
received some attention in the early years, they would
receive much more attention later.
Two more Extension agents were added to the staff in
1915, one to work in Graham and Greenlee counties and
the other in Navajo and Apache counties. In the following
year agents were hired to work in Pinal and Coconino
counties.
Home economics Extension activities were conducted
through the Agricultural Extension Service rather than
the University Extension Service.
Edith C. Salisbury worked as the first home economics
Extension specialist on a temporary basis from January 1

to June 1 of 1916 and was author of the first home
economics Extension publication, Circular 9, The Housekeeper's Schedule. Salisbury reached women through farm

improvement associations and women's organizations.
She organized a series of meetings to explain the scope of
Extension home economics to women who lived in the Salt
and Gila river and Yuma valleys. Maricopa County, how-

ever, was the site of a two -month project in home demonstration work. There, Salisbury spent two weeks each

in Glendale, Tempe and Southside, a neighborhood 5
miles south of Phoenix, teaching nutrition, efficiency and
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War Garden, Showlow, three -eighths acre supplied
$260 worth of food, 1916.

rural sanitation. Twenty -six home demonstrators were
recruited as a result of the project.
Charles T. Vorhies was hired by the Regents at the
beginning of this fiscal year. He was the first resident
faculty member trained in entomology and was assigned
as an assistant professor to teach the first classes in entomology at the University since Toumey left the classroom in 1898. Vorhies became acquainted with many
divisions of the University, teaching and researching in
the Departments of Biology, Zoology, Botany, Entomology and Economic Zoology and in the Colleges of Letters,
Arts, and Sciences and Agriculture.

Walker E. Bryan was hired January 1, 1916 as an
assistant in plant breeding in the AAES.
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1916 -17

"It is not too emphatic to say that silos will soon be
recognized as the backbone of the Southwestern livestock

industry, both on the range and on irrigated farms,"
Forbes announced in the AAES annual report for fiscal
1917. It was the last annual report he produced for the
AAES.

forts met with measurable success, more particularly
where silos and livestock were involved to some degree.
Peanuts were subjected to cultural studies but not in an

extensive way. The two varieties planted were Red
Spanish and Virginia. The results indicated that this crop
was well adapted to Arizona soil and climatic conditions.
The Department of Plant Breeding was established in

Forbes explained that the hazards of dry- farming in the
arid Southwest demanded consideration of the usefulness

the AAES this year with Walker E. Bryan as its head.
G. E. P. Smith was given permission in October by the

of the silo in preserving forage crops. Stored as silage

Regents to work with the Agricultural Products Corpora-

perhaps for several years, the forage would lose little of its

tion in its efforts to develop a guayule plantation at

feed value and could carry livestock through a severe
drought year. On irrigated farms, silos, again would be

Continental. Guayule is a plant indigenous to the Southwest that produces a rubber similar to that of the hevea
plant of Southeast Asia. The Regents also granted permission in November to von KleinSmid to subdivide and sell
the AAES Grand Avenue Farm in Phoenix. And in April
19 17 , the Regents appropriated funds for Forbes and von
KleinSmid to attend a war - related national food production conference at the University of California, Berkeley.
With the purchase in 1917 of 12 registered Holstein
cows in Wisconsin and their subsequent installation at the
University Farm, the AAES herd became a purebred herd
of Holsteins. Thus, the University has the distinction of

used to preserve food values of harvested forage.
Abnormal demand for agricultural products of all kinds

during 1916 -17 created an unusual inflation of prices
that, in turn, stimulated agricultural development to an
extent not experienced before in the farming history of
Arizona. Not only was agriculture in the older irrigated
districts intensified and improved greatly, but large areas
not improved successfully before received attention and in
many cases entered upon active development. In portions
of the dry- farming regions between 4,000 and 7,000 feet,
many new homesteads were entered and dry- farming ef-

having bred purebred Holsteins longer than any other

Silo filling, Prescott Dry Farm, Visitors' Day, September 18, 1917.
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,
Bulletin board with information about War Garden in background, Miami, 1917.
breeder in Arizona. Also in 1917, the University herd was
left with only the Holsteins and Jerseys after the sale of the
Ayrshires.
Eight ostriches were the subject of AAES poultry research this year.
A major in agricultural chemistry and soils was available to students in the College of Agriculture for the first
time this year following establishment of the Department

of Agricultural Chemistry and Soils. Courses included.
agricultural chemistry, soil physics, irrigation, soil
chemistry, agricultural chemical analysis, food chemistry
and textile and household chemistry.
The passage by Congress and the signing by President
Wilson on February 23, 1917 of the Smith -Hughes Act
undoubtedly provided the stimula for initiating creation
of agricultural education curricula at the University of
Arizona by providing funds for teacher training in agricul-

ture, trades and industry, and in homemaking.
When the Department of Home Economics moved into
the Agriculture Building, it increased its majors to foods
and nutrition, and textiles and clothing. In 1917 a third
major was added, vocational home economics or training
for home economics teaching. Teaching for this major was
partially subsidized by Smith -Hughes Act funds.
The first bachelor of science degrees in home economics
were awarded to two 1917 graduates. Twenty -three home

economics students received bachelor of science degrees
between 1917 and 1922.

James Greenlief Brown began teaching Botany II, plant

pathology, a course developed and taught by Thornber
until this year. Brown also earned his master of science
degree from the University of Chicago in 1917. Eight
years later he received his doctoral degree from the same
institution.
The Farmers' Short Course this year was reduced to one

week, but enrolled 250, including 144 women.
June graduates included Charles U. Pickrell, a Phi
Kappa Phi with a bachelor of science degree in agriculture
with a major in animal sciences, and Govindejee Naranjee
Patel, with a bachelor of science in agriculture. Patel was

the first College of Agriculture graduate from India,
Bombay, where climatic conditions similar to Arizona
occur.

Estes Park Taylor was named to succeed Stanley F.
Morse as director of the Arizona Agricultural Extension
Service. Morse had resigned July 12, 1916.
From the beginning of formal Agricultural Extension
Service in Arizona, production of food from home gardens

received much attention and especially during World
War I years. These gardens were most successful in communities near mining camps. Arizona produced less than

20 percent of the food consumed by its population in
1917. Several steps were taken during World War I to
turn that situation around. The Inspiration War Gardens

at Miami, about 500 of them adjoined the mines and
smelters and were particularly productive. One Cochise
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White Moqui Corn crop, Prescott Dry Farm, yielded about 10 tons silage per acre, September 18, 1917.
County 4 -H youth sold $125 worth of vegetables in 1917

from a fraction of an acre. That same year a farmer in
Cochise County netted $228 from 175 hens.
In the north, sweet sorghum production received much
attention because of the sugar shortage. Also at this time
other Extension programs showed the people of the State
how sorghum and potato flour could be added to wheat
flour. With the Armistice in 1918, War Gardens became
Victory Gardens and continued to receive emphasis.
Extension agents assisted people with plans for landscaping their homes but major projects in this area were
not conducted during the first years of Extension. Home

Agent Laura Seward talked with the Casa Grande City
Council and was successful in encouraging planting palo
verde trees along Brown Avenue extending from the Tucson highway to the Florence highway. She also arranged
for the Boyce Thompson Arboretum near Superior to give
families seedlings or seed of desert shrubs and trees to use
in home landscaping.
During World War I agricultural agents also conducted
agricultural surveys that showed acreages and expected

yields and farm -labor and machinery requirements.
Agents surveyed seed supplies and considered methods

most likely to be useful in increasing food and crop
production and assisted with Liberty Loan and Red Cross
drives. In 1917 and 1918 immigration restrictions were
suspended and cotton growers obtained most of their labor
from Mexico.
The Agricultural Extension Service was recognized as
an excellent organization for increasing food production
and appropriations for Extension were doubled during the
war years.
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Most agricultural information of the Extension Service
was published in Extension circulars. There were 93 titles

in this publication series by 1917.
The Smith -Hughes Act also shifted the emphasis in
home economics Extension from "home use only" to skills
and technique development. The advent of World War I

spurred the Secretary of Agriculture to urge home
economists to demonstrate and encourage thrift and
economy as a lifestyle.
World War I influenced the growing 4 -H programs in
Arizona. Special emergency funds enabled "Arizona Agricultural Extension Service to hire three temporary dis-

trict club leaders on May 21, 1917. The Farm Boys'
Encampment at the State Fair in 1917 was the first known
4 -H camp. Eight demonstration teams composed of five

girls each were organized and trained to give canning
demonstrations to the public.
It was learned that 4 -H youth were very effective in
demonstrating new and innovative practices. Parents of
youth and others in the community often were reached in
this way. Most club projects concerned corn, cotton, grain
sorghum and swine in the early years.
AAES publications for the year included Bulletin Nos.
78, Relation of Weather to Crops and Varieties Adapted to
Arizona Conditions, by McClatchie, Coit and AAES staff,
October; 79, Cold -Resistance in Cacti, by Uphof, December; and 80, Certain Effects under Irrigation of Copper
Compounds on Crops, by Forbes, December.
Timely Hints topics for the year included crown gall,
corn ear worm, tamarisks for Southwest planting, making
soft cheese on the farm and some uses of dynamite on the
farm.

1917 -18

The most notable changes made by farmers and housewives during fiscal 1918 were in economy and conserva-

tion, both in response to the entry of this country into
World War I on April 7, 1917.
"Remarkable agricultural achievements mark the
period in spite of the handicap of serious labor shortage,"
wrote President von KleinSmid in his role of AAES director.

"Arizona agriculture, thus put to the test under the
pressure of war, has achieved results which would have
been impossible otherwise," von KleinSmid observed,
adding that "The doing of things in new and better ways
by farmers will bring permanent good to our agriculture."
Similarly, those involved in agricultural production in
Arizona were able to effect rapid adaptations to help meet
the needs of the country at war. The Agricultural Mobilizations Conference, organized by the College of Agricul-

was moved to the College of Agriculture and the AAES
from the College of Letters, Arts, and Sciences. Thus, he
became the first full -time AAES entomologist.

Nonetheless, entomology, horticulture, botany and
home economics classes were taught under the auspices of
the College of Letters, Arts, and Sciences, while research
in these areas, with the exception of home economics, was

conducted under the AAES. A change was made in the

name of a class in the home economics curriculum.
Drafting, Draping and Pattern Making was changed to
Drafting and Patternmaking.
In August the Regents instructed von KleinSmid to
purchase the Prescott dry farm for $500. At the same
meeting they may have set a precedent. Von KleinSmid's
request to purchase a Buick 6 for use by the University
administration was approved.

ture and held at Tucson April 20 -21, 1917 led to development of a program of production that proved to be
the guiding plan for farmers, stockmen and housewives
this year.
"Arizona farmers first set about the production of crops
to support local mining industries which were producing
war material," von KleinSmid noted.
The president turned then to another aspect of the war
effort.

"Director R. H. Forbes, after more than twenty years
efficient and devoted service as Chemist, Director of the
Agricultural Experiment Station, and Dean of the College
of Agriculture, has been appointed Research Specialist on
leave so that his wide experience and exact knowledge of
semi -arid, subtropical agriculture might be made available to one of our Allies," von KleinSmid reported. Forbes
had taken a position of leadership in experimental work
for the Société Sultanienne D'Agriculture at Cairo, Egypt.
"Without doubt, this cooperation between two countries with almost identical cultural conditions will result
in result in great mutual benefit," von KleinSmid forecast.

Forbes' resignation as dean and director was effective
February 18, 1918. At that time, von KleinSmid became
dean and director. Extension Director E. P. Taylor added
titles of assistant dean and assistant director. Forbes was
made dean emeritus.
The Food Testing Laboratory was added to the College

of Agriculture to check on baking materials and on
foodstuffs used in the "wheatless and meatless days'' established by the Federal Food Administration as part of
the war effort.
AAES departments in fiscal 1918 were agriculture,

horticulture, animal husbandry, botany, entomology,
plant breeding, chemistry and irrigation.
Early in the year Vorhies, the zoologist -entomologist,

Twelve -year -old Deglet Noor date palm with a heavy

crop, Yuma Date Orchard, September 1917.
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Robert H. Forbes
Robert I-í. Forbes was 50 years old and dean of the
College of Agriculture in 1918. He had come to the

University of Arizona in 1894 as a professor of
chemistry, a graduate of the University of Illinois
and of Harvard, who was fascinated by the challenge
of building a College of Agriculture and Experiment
Station within an institution of higher education in
the arid vastness of the Arizona Territory.

He would quickly recognize after he joined the
University faculty in 1894 the similarities between
the Arizona desert and the terrain and climate where

the ancient civilizations of Asia and Africa had
grown the crops and livestock they needed to sustain
them. That recognition would lead him to a lifelong
pursuit of agricultural products and practices suited
to his new home.

During the next three decades his accomplishments at the University would include pioneering
research, administrative contributions to the development of Arizona agriculture, introduction of
new and profitable crops and important insights
into the wise use of land and water.
He also would complete his doctorate at the University of California in 1916, make the first recorded
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ascent of Baboquivari Peak (measuring and recording its altitude in 1898) and demonstrate great skill
in dealing with the Arizona Legislature.

He sould become director of the Agricultural
Experiment Station in 1899, introducing Arizona
growers to the commercial possibilities of such crops
as olives and dates. His observation of the ability of

date palms to withstand fire would lead to the
discovery of a way to exterminate date palm scale by
burning and to the subsequent development of suc-

cessful date culture in Arizona.
He would spend years studying the effects on
crops of river sediments and copper compounds from

mine tailings and make possible the settlement of
long -standing litigation between farming and
mining interests. The settlement affected the relationship between mining and surface -water irrigated agriculture not only in Arizona but in the

entire arid West. Early in the 20th century, he
therefore would demonstrate the importance of
documenting the impacts of one industry upon
another.

Largely through his long -term efforts, the first
Arizona State Legislature meeting in 1913 would

appropriate $226,000 for the College of Agriculture

was'followed by students from India and Africa, first

and the Experiment Station, including $165,000
for building.

of many foreign students to establish personal ties
between the University and near-east nations where
similar climates exist. In 1922, two Egyptians were

Through it all, he would retain a certain formality
of dress and manner that might be expected of a man
who had been a graduate student at Harvard during
the Victorian Period. He also had a tendency toward
arrogance when it came to getting what he wanted

the first of those who followed to earn master's
degrees in agriculture at the University.
Early in the 1930s. Forbes returned to Tucson and
settled down in the house he had built in 19 11 on 10
acres northwest of the campus bought in 190 1 for

Forbes was a rival in importance to University
President Rufus von KleinSmid, who did not take

$1,343. The road he cut through that property and
later lined with olive trees is now Olive Road on the
University Campus.

kindly to having a dean act on his own on such
important matters as overseeing construction of a
major new building. Forbes, who had been given

For a second time, his retirement was in name

pretty much a free hand by von KleinSmid's predecessor, Arthur H. Wilde, was up against a man as
determined to dominate as he was.

only.

When Forbes took a year's leave of absence during

He ran for the State Legislature in 1938, won a
seat and served continuously until 1952, becoming
a major designer of legislation related to the Col-

:1913:16 to complete work for his doctorate, von
kleihSrind moved in and reorganized the College of

orado River, hydroelectric power, grazing range
administration and groundwater.

-AgrictiltUre-. He:established three departments and
eFor-bes head of one these, instruction, instead

He continued to write on scientific subjects and_:
was the author of many bulletins published by-the
Arizona Agricultural Experiment Station as well as

.

-

.

ofdeanofthe triad.
.

: I

Orbek-Chafeetindet the changes, so when an
opP4tUtiitY-Cartie:altang.:tO become a consulting
onomjjt for theEgyjatian government, it seemed
Cild*nPriorr unity to remove himself from an
tiiiCOMfoitable.sittiatiOn and, at the same time, to
see for hunself a part of the world that had captured
:interest long before.

by the Egyptian and French goverrinienis.
Perhaps reflecting the philosophy thariiistain-:.
him for more than a century, Forbes wrote in 1936
we may not now say that the pioneer
that "

of agriculture in Arizona is completed, for "the
pioneer is primarily a discoverer and in this still newfield (of agriculture in a 'semiarid land) who may say

-- He asked the Board of Regents for a leave of

when the opportunities for discovery shallsome to
an end?"
He realized the importance of Arizona history and

absence to accept the opportunity, although he had
some fears that his host country would be disappointed to have engaged a scientist of his advanced

helped secure State and private funding kr the
Arizona Pioneers Historical Society building on East
Second Street.
He tended the olive trees he had planted and gave
the University the land they border for construction
of the College of Fine Arts.
He climbed Baboquivari on his 80th and his 81st

years.

Forbes needn't have worried. His work was so
greatly appreciated that his service to Egypt was
extended to a total of four years, requiring his resignation from the University.
From Egypt he went on to French West Africa.

Work he did in the French Sudan led to development of a reclamation project that brought nearly 3
million acres of fertile land under irrigated cultivation. In all, he worked for the French government
for nine years, two of them in Haiti.
During this period he encouraged students from
other countries where arid lands were dominant to
attend the University of Arizona and learn the agricultural techniques being developed there. The
first international student graduated in 1916 and

birthdays to prove his fitness to continue in the
Legislature.
'

Ai dean emeritus of the College of Agriculture,
marched in the academic procession at UA CornInencement every year until 1966.
On April 29, 1968, he died. He would have been
101 Years old two weeks later. Half his life had been
lived since he had wondered briefly in 1918 if his age

might stand in the way of a career opportunity in
Egypt.
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Later in the fall, the Department of Animal Husbandry
was awarded the National Duroc-Jersey Record trophy for

being the breeder of the best young swine herd at the
Arizona State Fair.
Agricultural education started in the fall semester of

1917 but in the College of Education. The curriculum
consisted of two professional courses taught by faculty
members with other responsibilities and teaching assign-

Cotton Growers Association. Mebane was identified as an
excellent short -staple cotton variety for the Yuma Valley.
The Extension agronomist obtained seed of a new cotton

variety from Texas and checked it in demonstrations at
nine sites in the State. In 1917 Floyd Medlock of Tempe
had the record 4 -H cotton lint yield of 620 pounds per
acre.

The destruction of cotton stalks after cotton harvest

ments.
For students in agriculture and home economics, the
Physics Department of the College of Letters, Arts, and

created something of a problem, although they were harvested sometimes with a corn binder and used for livestock

Sciences offered courses in agricultural and household

Nearly all irrigated lands of the State were in Maricopa,
Yuma and Pima counties in 1918. It was in these counties

physics. Physical facilities for Home Economics were ex-

panded in June 1918 when the first home management
house, the Practice House, was rented and opened. An
off -campus bungalow at 922 East Fourth Street, it was
purchased by the University in 1920.
The Farmers' Short Course had an attendance of 121
and the Home Economics Short Course drew 137.
The agricultural agent gave particular attention this
year to long -staple cotton in the Salt River Valley. It was
very important during World War I and occupied more
than half the irrigated land of the Central Valley. Varieties
of that day were called Yuma and Pima. Pima originated
in 1910 at Sacaton and was the better of the two, particu-

larly from a lint quality standpoint. Cotton demonstration projects were planned and conducted in consultation
and cooperation with members of the Salt River Valley

feed.

that swine production seemed best suited at that time.
The demand for purebred sires and dams could not be met

during the years immediately following World War I.
AAES publications this year were Bulletin Nos. 81,
How to Combat Rabbits, Gophers, Prairie Dogs, Coyotes, Ants,
and Grasshoppers , by Paschall, November; 82, Johnson
Grass Control , by Heard, December; 83, Poisonous Animals
of the Desert , by Vorhies, December; 84, Dry -Farming in

Arizona, by McOmie, et al, February; and 85, A Study of
the Marketing Conditions in the Salt River Valley , by J. H.

Collins, March.
Some topics of the Timely Hints series were raising dairy
calves, curing meat on the farm, sanitary water supply for
the home, cause and management of unproductive soils
and "a little farm well -tilled."
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Chopping yucca for livestock feed, Cochise County, 1918.
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1918 -19

President von KleinSmid's tenure as dean of the College

of Agriculture and director of the AAES lasted a little
more than one year. His term began with the resignation
February 15, 1918 of Forbes and ended March 1, 1919
when Daniel Webster Working filled both positions.
In his first AAES annual report Working wrote, "This
report covers a period of shift and of adaptation to new
conditions. At the beginning of the fiscal year the Great
War was at its greatest intensity and every man and
woman connected with agriculture was working under a
serious strain."
Working under the plan devised at the April 1917 food

production conference held at the University and organized by Forbes and others in the College of Agriculture, the farmers of Arizona set about to produce more
than in any previous year. Not only did the conference
serve to stimulate greatly increased farm and garden production, but it brought College of Agriculture staff and
faculty closer to and into a more sympathetic and helpful

relationship with the agricultural community in the
State.

"The latter achievement is one that needs to be frankly
recognized and more fully appreciated," Working said.
Working picked up the AAES director's refrain without skipping a beat. He stated in his report, after being on
the job for three months, that the AAES had to have a
strong and relatively permanent staff of trained researchers

to do its job properly.
"The State cannot afford to adopt or to tolerate a policy

that will result in the doing of slovenly work and the
publication of bulletins and reports of less than the highest standard of scientific excellence," Working stated.
"This implies that the State must make such provisions
for the adequate support of an organization that needs an
increasing financial support if it is even to maintain its
present standard of efficiency; it is to be remembered that
Arizona is making great advances as an agricultural state,"
Working observed.

During the second decade of this century, the rural
population in Arizona increased tenfold. This burgeoning
population demanded increasing time from AAES staff on
a personal basis through visits with personnel at the AAES
office and laboratories and at the AAES farms. And with

it, the rural populace brought new crop, livestock and

Daniel W. Working, dean of the College, 1919 -1922.

acreage, and acreage was increasing in Pima and Pinal
counties. In Yuma County short staple cotton and Hairy
Peruvian alfalfa for seed were particularly important.
Physical and mechanical, and biological control of insect pests were described by Morrill. Physical and
mechanical control methods have never been of much use

in large cotton acreages. Morrill, however, did suggest
that stinkbugs and aggregations of the southwestern cotton stainer could be collected by hand or knocked into a
bucket of water with a layer of coal oil on the surface.
With respect to strip cutting alfalfa to keep lygus from
nearby cotton, he recommended that insects driven into
uncut areas be collected in a "hopper dozer" preferably at
night. He even suggested trapping insects in pans of oil
set beneath lanterns. Turning to biological control, Morrill reported that natural enemies generally prevented the
cotton aphid from becoming a problem. It also was well known that strip -cut alfalfa provided vital reservoirs for

rural living problems. Rural growth, then, was the logical
cause of a need to expand College of Agriculture faculty
and staff.

predators and parasites that often were able to keep
bollworm populations below economically damaging

A. W. Morrill, consulting entomologist, published

Morrill ended his connection with the University in
1919. Later he served as consulting entomologist to the

the first general work on cotton insects through the AAES
in December 1918. It was AAES Bulletin No. 87, Insect
Pests of Interest to Arizona Cotton Growers . It was a timely
publication because by 1919 cotton was the principal crop
in Maricopa County, accounting for more than half of the

levels.

vegetable industry developing on the West Coast of
Mexico and operated an insectary in Southern California to

raise parasitic insects to be used in biological control of
insect pests.
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Cattle feed lot, Salt River Valley, 1918.

After the close of World War I, the AAES poultry
facility was moved to an area near the polo fields on North

Campbell Avenue from the facility's first site, apparently
on campus grounds that now support the University Administration Building.
In 1918, poultry and dairy research and education were
split away from animal husbandry. Francis R. Kenney was
named head of the Department of Poultry Husbandry and
W. S. Cunningham the head of the Department of Dairy

The newly created Department of Dairy Husbandry
listed classes in elements of dairying, dairy manufacturing, dairy management, selection of dairy cattle and dairy
husbandry literature. Poultry classes were poultry husbandry, advanced poultry husbandry, poultry breeding
and poultry anatomy, diseases and parasites.
The Farmers' Short Course had an enrollment of 202,
but 66 who attended were women. Another 75 women

Husbandry. Both had been members of the parent de-

attended the Home Economics Short Course, still attached to the College of Agriculture although home

partment.
Serious interest in goat -raising was manifested by the
Regents in January 1919 when they requested that von
KleinSmid appeal to the Legislature for $ 10,000 over a
two -year period to establish a goat experiment station and
to initiate studies about raising goats in Arizona, presumably for mohair.
AAES departments were agricultural chemistry, agron-

economics education was administratively linked to the
College of Letters, Arts, and Sciences. For reasons that
remain obscure, the Department of Home Economics was
listed in the 28th University Register as a school for the
first time.
Markets and marketing of farm products were serious
problems confronting farmers and ranchers of Arizona at

omy, animal husbandry, botany, dairy husbandry, entomology, horticulture, irrigation investigations, plant
breeding, poultry husbandry and plant pathology.
Departments of instruction were agricultural chemistry, agriculture, agronomy, animal husbandry, dairy
husbandry, horticulture, plant breeding and poultry hus-

Extension in Arizona it has assisted in the formation of
marketing groups. Much of the early market effort cen-

bandry.
It was the first year that the master's degree was offered

in agricultural chemistry.
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the end of World War I. Throughout the history of
tered on selling and buying improved seeds and livestock.

In 1919 a field day was held at the Mesa Experimental
Farm with more than 1,000 people attending. The program included observation of experimental work in progress, and tractor and clothing demonstrations. The program was jointly planned and conducted by AAES and
Extension personnel.

A cotton marketing association and two farm loan
associations were organized in Maricopa County that same

year, as well as the Pima County Growers Association.
This group engaged in buying and selling products used
by farmers in the area.
Fruit crops were important as food for farmers, ranchers
and others living in the various communities and mining
camps. Throughout the State there was an effort to establish acre -size orchards to provide fruit for the farm families
involved. After a series of Extension on -farm demonstra-

tions, Oak Creek in Coconino County and Paradise in
Cochise County were identified as excellent for production
of fruit. Without careful spraying, however, most apples

and stone fruits were wormy, but with proper treatment
more than 90 percent were worm -free.
Agricultural Agent C. R. Adamson said in 1919 that
he and farm improvement association members in Cochise County were convinced that orcharding would form
the basis of permanent agriculture there. The production
of English walnuts also was suggested for Cochise County.

In these early years the Extension horticulture program
emphasized improved methods of planting and pruning
orchards and the use of cover crops. In 1915 demonstra-

reduced. Maricopa County Agent H. C. Heard organized
the tractor and implement department of the State Fair in
1919.

The 4 -H organizational format was changed in 1918 to
accommodate two kinds of 4 -H clubs. The Standard Club
had less than 25 members, all taking one kind of project.

The Liberty Club had 25 or more members, taking a
variety of projects, with the goal of producing all the food

they could. The 1918 4 -H membership was more than
2,000, with 63 volunteer leaders. The first four Leader
Training Schools were conducted in 1918. And the Farm
Bureau continued to sponsor 4 -H club work to provide
leadership.
On August 30, 1918, G. F. Freeman followed Forbes.

He left the AAES to become botanist to the Sultanic
Agricultural Society, Cairo, Egypt. The service of A. W.

Morrill, consulting entomologist, terminated with the
fiscal year June 30, 1919. Appointments made on January
1 were R. S. Hawkins as assistant professor of agronomy
and A. F. Kinnison as assistant professor of horticulture.
Each of these appointments carried the corresponding title
in the AAES.

AAES publications this year in addition to Morrill's

tions of these products were in Clarkdale, Tucson, Sonoita
and Portal. By 1919 the orchard demonstrations included
spraying to control insects and fruit -drying.
Design and construction of upright and pit, or trench,

included Bulletin Nos. 86, Machine -Made Cement Pipe for
Irrigation Systems and Other Purposes , by Smith, October;
and 88, Use and Waste of Irrigation Water, also by Smith,
May.

silos received much attention at the end of the second
decade of the 20th century. There was a need to store

Timely Hints publication had stopped, but a series of
circulars had been started. Some topics this year were hot
lunches for rural schools, citrus thrips and storing water
and the water code.
Louise Foucar Marshall served briefly as a regent this

excess forage in Arizona for use during the winter season or

during times of drought. Many of the upright silos built

at that time remain today, often surrounded by urban
growth. Forage sorghum and many other crops were used
for the production of silage. At St. Johns, W. D. Rencher
and Evan Larson conducted demonstrations concerning
sweet sorghum. They worked with the Navajo- Apache
agricultural agent who obtained seed for the test plots.
Lehi Heward, Dry Lake, constructed the first pit silo in
that part of the county in 1919. On -farm tests with sweet
potatoes showed this crop to be well adapted to coarser
textured soils of Pima County.
Ten carloads of registered Hereford bulls were introduced to Cochise County in 1919 to improve range cattle
there. Looking at the State as a whole, Extension livestock
work emphasized range bull management, range sanitation for disease control, screw -worm control and the con-

year.

trol of poisonous plants. Black leg was a particularly
difficult problem at this period. Also during 1919, 10
purebred sows and an outstanding boar were brought to
Casa Grande.
In 1918, eight or more different makes of tractors had
been offered for sale in Arizona and several tractor demonstrations were conducted in Maricopa County that year.
The tractor seemed especially suited during the hot sum-

Family in field of "best variety of yellow dent corn in

mer months when the usefulness of horses was greatly

Navajo County," reported Agent C. R. Fillerup: 1919.
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1919 -20

After a full year as dean and director, Working wrote
that the Arizona Legislature had liberally supplemented
funds appropriated by Congress in the past, so that "
the present Director of the Experiment Station was able to
take up a work well- supported." He added that the work
by the AAES had more than justified the investment by
the State, which was "
accepted as a promise of
continuing generosity on the part of the State."
Working further congratulated the State for its support
of University administrators who sought "strong men"
and encouraged them to stay at the University after they
.

.

.

.

had acquired an understanding of agriculture in the
Southwest. One aspect of the Legislature's support was
identified as liberal salaries. Another was the combination

of freedom and support given to "high -grade scientific
men" so that they could make best use of their "energies
and ambitions.
"So that the workers of the College of Agriculture may
continue to work most effectively, it is necessary that the
State pursue its established policy of providing liberal
financial support," Working stated.
He added, however, that "Notwithstanding the liberal
policy of the Board of Regents, a number of valuable men
have left us to accept positions offering higher salaries."

Looking at the year past, Working acknowledged his
obligation to President von KleinSmid "for hearty and
effective support and to his associates for the fine spirit of
cooperation they have manifested.
"It has been a pleasure and it continues to be a source of
satisfaction to work with men and women who have so

little need of leadership or direction," Working wrote.
And looking to the future, Working forecast that as
Arizona agriculture became more diverse and as attendant

new problems arose, it would become necessary to hire
more staff and develop additional facilities. Specifically,

he called for establishment of departments of plant
pathology, of farm management and of farm marketing.
"When these needs are appreciated," Working said, "it
is certain that the Legislature will provide the necessary
funds."

But later in the report Working discussed appointments made in fiscal 1920. During that same year, the
Regents established a Department of Plant Pathology and
appointed J. G. Brown of the Department of Biology to
take charge of the new department on July 1. Brown was
to devote most of his time to AAES investigations of plant

Kenney as head of the Department of Poultry Husbandry
and E. P. Taylor's resignation as assistant dean and director of the Agricultural Extension Service was accepted by
the Regents March 6, 1920.
Meanwhile, cotton was becoming king in Arizona. The
cotton acreage in Yuma County, for instance, increased
from 75 in 1913, when the first commercial planting was
made, to 20,500 in 1919. The rapid growth of interest in
long- staple cotton in 1920 resulted in 27,500 acres being
planted.
The effect of long- staple cotton on the 1920 economy of
the Yuma Valley was disastrous. There was no market for a
crop that been expensive to produce. Farmers, merchants,
banks and businessmen in general were in economic distress because of the plight of the farmers.
After this cotton fiasco, farming was re- established
under a diversified system including both short -staple
cotton and dairying along with other crops.

At the peak of dairying, there were probably about
2,500 head of dairy cattle in Yuma County. Only a few
herds were left in 1920. There was an increased interest in

dairy cattle following this period, but dairying has not
been a major factor in the agricultural economy since.
Cotton had by now acquired several diseases that demanded the immediate attention of plant pathologists in
the new AAES department. Angular leaf spot of cotton,
caused by the bacterium Xanthomonas malvacearum produced heavy losses during the 1920s and Texas root rot,
caused by the soil -borne fungus Phymatotrichum omnivorum

also was most troublesome. Studies on angular leaf spot
led to the development by Brown and Frederick Gibson of
a large- scale, continuous operation machine that acid delinted using concentrated sulfuric acid, washed, dried,

graded and treated cotton seed by adding a mercurial
compound. Because the bacterium was largely seed borne, the treatment controlled the bacterium well
enough during the next decade to eliminate angular leaf
spot on cotton grown anywhere in the southwestern United States. Gibson was assistant professor of plant pathology.

Steer -feeding experiments began this year at the
present -day site of the AAES Mesa Farm.
By the end of fiscal 1920 the University Jersey dairy
cow herd had become one of only three purebred Jersey

herds that would survive as being the oldest herds in
Arizona.
Home Economics enrollment, faculty and facilities ex-

diseases, particularly those of cotton and dates. Other
appointments included E. H. Pressley, assistant plant
breeder on July 1, 1919; R. N. Davis, assistant dairy
husbandman on January 1; and E. B. Stanley, instructor

panded during its first decade in the College of Letters,
Arts, and Sciences. The course offered the students preparing to teach home economics in secondary schools,

in animal husbandry and assistant animal husbandman on
June 15. Stanley was to divide his time equally between
AAES and Extension work. R. B. Thompson succeeded

end of the 1919 -20 term.
By 1920 Home Economics graduates had a variety of
employment opportunities awaiting them, ranging from

104

however, was transferred to the School of Education at the

Home economics class, food laboratory, Agriculture Building, about 1922.

county home demonstration agents and teachers in high
schools to specialists in Extension work and various posts
in the USDA.
Home Economics continued to be shown in the Univer-

grapefruit increased markedly in Maricopa County after
the institute.
Indians continued to be the principal dry -land farmers
in the Arizona of 1920. The Hopis were particularly adept

sity Register as a school. And, this year, DeRosette

at producing agronomic and horticultural crops with

Thomas was listed as "Professor in Charge of School of
Home Economics."
It was in 1919 -20 that the foreign language require-

limited amounts of water. Most of the homes on the Hopi
Reservation had a corn supply to last a couple of years or

ment for either admission to or graduation from the

featured dry -farming. Production of food with limited or
no irrigation was possible in several areas in the State, but
it was clear that production was easier and much greater
with irrigation.
The University of Arizona began publishing a weekly
letter in 1920 that included releases for the University as
well as for Extension and the Weekly Press Letter from
Extension was discontinued. The University -wide publication was mailed to all newspapers in the State.
General John Joseph Pershing was awarded an honorary
doctor of laws degree by the University after he dedicated
the Memorial Fountain in front of Old Main in January.

College of Agriculture was dropped. The Farmers' Short
Course enrolled 212 men and the Home Economics Short
Course had an attendance of 135 women.
A major campaign was conducted by the Extension
agronomist in 1920 to encourage Arizona farmers to use
the best available varieties of major crops. He and the
county agriculture agents entered into cooperative agree-

ments with more than 100 farmers to grow the new
varieties, to .keep them pure and to distribute them to
other farmers in their communities.
Extension horticultural efforts were directed to establishing a new grape industry in Arizona. Grape schools
were conducted and demonstrations were conducted to
evaluate new varieties.
In the lower central valleys the Citrus Growers Associa-

tion was active and with Extension conducted a citrus
institute at Phoenix this year. The acreage of oranges and

more. The exhibits at the Arizona State Fair in 1918

AAES publications included Bulletin Nos. 89, The
Yuma Mesa, by Vinson, Crider and Thompson, August;
and 90, Growing Cotton in Arizona , by Thompson and
Wood, December. Circular topics included chick trou-

bles, a successful grain and cattle farm in Southern
Arizona and corn as a trap crop for the cotton bollworm.
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1920 -21

In its teaching work during fiscal 1921 the College had
its best year. More college -grade students were registered

and taught than in any previous year. The teaching,
according to Working, was inspiring and effective. Agriculture students worked diligently and ranked high in
scholarship in comparison with their fellow students of
other colleges of the University. The people of the State
had greater faith than ever before in agricultural education
as a preparation for the business of agriculture, Working
said.
A summary of the registration of students in the Col-

lege of Agriculture for the ten -year period ending June
30, 1921 showed in a general way the growth of teaching
in the College on campus.
Year
1911 -12
1912 -13
1913 -14
1914 -15
1915 -16
1916 -17
1917 -18
1918 -19
1919 -20
1920 -21

Enrolled
38
53
38

48
62
58
31
37
95
118

The sharp decline in attendance in 1917 -18 was clearly

John James Thornber during deanship, 1922 -28.

due to World War I and the influenza epidemic. The
slight increase in the following year was because of the
number of students who returned to the University after
being discharged from the Army. In 1919 -20 colleges and
universities throughout the nation had large increases in

attendance. Registration in the College of Agriculture
increased by 257 percent. This gain was accounted for by
the more general recognition of the value of college training for men entering the various agricultural pursuits, the
more extended knowledge of the character of the instruction offered and the increased population of the State.
Attendance at the Farmers' Short Course, however, fell
to 153 men, but more women, 214, attended the Home
Economics Short Course this year.
Another major change occurred this year, but it was in
the AAES.
"In Arizona we have been used to a form of organization
which assumes that it is necessary that we have an Agricultural Extension Director able to devote his full time to the

administration of agricultural extension work; but we
have not realized that the work of the Agricultural Experiment Station needs to be supervised by a Director able
to give his full time to the work of the Station," Working
stated.
Research had been important enough for a number of
years to require the full -time leadership of a competent
man.
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"Not, however, until the present year was nearing its
end had the way become clear to provide for a Director of
the Agricultural Experiment Station who should be with-

out other administrative or teaching duties," Working
explained.
"The Dean and Director, who gives up his directorship

in order that the work of the Experiment Station may
increase in effectiveness, commends ... the man who has
been known to many of them for twenty years or more as
Professor J. J. Thornber," Working said. He added that

the work of the AAES should show almost immediate
improvement under Thornber, because he had the good
fortune to begin with adequate preparation and the hearty
support of all his associates.

Home Economics continued as the School of Home
Economics in the College of Letters, Arts, and Sciences.
But, this year the University Register listed DeRossette
Thomas as director of the school.
Yet another change involved the Extension Service.
W. M. Cook had been appointed director of the Agricultural Extension Service of the College of Agriculture late
last year after had had served two years as county agent
leader. After a year of work as director, "Cook had his

organization well in hand, with the hearty support of
every member of the Extension Service," according to
Working.

Field -crop demonstrations were conducted in 1921 in
all counties except Gila and Mohave and 600 samples of
seed were provided to 105 different cooperators.

The efforts concerning production of quality Hairy
Peruvian alfalfa seed were especially noteworthy in Yuma

County. The county agent visited fields during the
growing season. At harvest, bags of cleaned seeds were
officially sealed and labeled as certified by the county

agent. The Yuma Produce Growers Association represented most of the growers of Hairy Peruvian alfalfa seed

in the valley. This organization strongly supported a
pure -seed law in Arizona. One may correctly say that seed

certification began in Arizona at this time.
The Yuma County Farm Bureau Exchange superseded
the Yuma Valley Produce Association. In 1921 the principal business of the exchange was certification, cleaning
and sale of alfalfa seed and purchase of supplies for members. This group also handled wheat and barley seed for
the farmers of the area.
Agricultural agents were primarily concerned with ag-

ricultural problems and their solutions but frequently
became involved and assisted with other problems of the
community. For example, the agent at Flagstaff was instrumental in the development of a domestic water users'
association at Doney Park in 1921.
In the decade after World War I demands on Home
Economics Extension grew and became more diverse as
American families experienced a higher level of living
than ever before. The first modern home conveniences
were introduced -gas stoves, electric refrigerators and
wringer washing machines. However, increased use of
appliances and limited supplies of natural gas created

The major thrusts of Arizona Extension Home
Economics programs in the early 1920s focused upon
nutrition and health, pressure cooker testing, millinery
and home improvement. The home demonstration agent
also supplied menus and recipes to school lunch programs.
Before the 1920s, home demonstration agents offered

programs to existing organizations, such as women's
clubs, Farm Bureau, relief societies, parent groups at
schools and neighborhood groups. In the 1920s, efforts
were made to organize home demonstration clubs as the
Extension -sponsored group through which information
would be disseminated and leadership developed. The
first home demonstration clubs in Arizona were organized
in Cochise County in 1921. The Sulphur Springs Home
Demonstration Club was organized in the Kansas Settle-

ment with Mrs. Margaret Anderson and Mrs. Mamie
Kimsey among the charter members. The second club,
the Mountain View Neighborhood Club, did not survive.
AAES publications included Bulletin Nos. 91, Fatten-

ing Native Steers for Market: 1920, by Williams, September; and 92, The Supply, the Price, and the Quality of
Fuel Oils , by Smith, January. Circular topics included hog

cholera, hegari, sweet clover and Sudan and Rhodes
grasses, all in Arizona, and selecting laying hens and
making cheddar or American cheese on the farm.
It was the first year that the campus map in the University Register showed auto parking lots and a swimming
pool.

concern for efficiency and conservation. Energy conservation stimulated interest in the use of one source of energy
for multiple purposes. Work simplification and the effi-

cient design of homes also were topics of interest to
homemakers of the 1920s. Labor- saving devices in the
home freed the homemaker to participate in community
activities, education, paid employment and leisure activities. Material conveniences began to change the
American lifestyle.
Arizona Extension underwent a number of changes in
the early 1920s. In 1920, State 4 -H Leader Leland Park
and Assistant State 4 -H Leader Agnes Hunt resigned as
did Mary Pritner Lockwood, the state leader of home
demonstration agents. Lockwood was replaced by Alice

V. Joyce on October 1, 1920. A. B. Ballantyne was
appointed assistant state leader of agriculture and Boys'
and Girls' Club work on March 1, 1921. Boys' and Girls'
Club work was combined with adult work in Agriculture
and Home Economics at this time. The director of Extension felt that the combined supervision of Agriculture and
4 -H could "encourage" all county personnel to do both
4 -H and adult work.

Cutting cotton stalks, sometimes used to feed
livestock, Maricopa County, with corn binder, 1920.
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1921 -22

This was a year of change and transition. President
Rufus B. von KleinSmid submitted his resignation October 8, 1921 to be effective December 31. The Regents
accepted his resignation October 28. One month later the

Regents appointed an executive committee to run the
University beginning December 1. Members of the committee were Deans Frank C. Lockwood, College of Letters, Arts, and Sciences; G. M. Butler, College of Mines

and Engineering; and Daniel W. Working, College of
Agriculture.
At that same November 28 Regents' meeting, Thorn ber's appointment as AAES director was finally approved.
Nearly five months later, the Regents named Thornber
to succeed Working as dean, effective July 1, 1922.
Lockwood was voted acting president of the University.
And W. M. Cook, Extension director, was released for a

year to work with the Arizona State Farm Bureau in a
cooperative effort to market Arizona crop and livestock
products. A. B. Ballantyne was named June 8 to be acting
director of the Extension Service.
Among the changes were submitting quarterly progress reports by AAES researchers and weekly narrative
reports by AAES farm supervisors to "enable the President
and Regents of the University to keep in close touch with
the work of the Station," Thornber explained.
Also, the annual AAES Field Day held at the Salt River
Valley Farm was discontinued in favor holding three or
four field days each year. For instance, a cereal crops field
day was held in May, and cotton and small fruits field days
were scheduled in October and November, respectively.
"In this way the College of Agriculture staff can study
with farmers under field conditions the results of carefully
planned experiments along various agricultural lines in

relation to present day farming problems," Thornber
explained.
The publication of Timely Hints for Farmers , discon-

tinued in July 1918, was begun again in January 1922.
Six issues had appeared in the series at the end of fiscal
1922. Timely Hints perhaps were as well known to farmers

and as popular as any other similar publication in the
country. In particular, they were received well by south-

western farmers, who on numerous occasions had requested their continued publication.
During the period, 1918 -1921, the subject matter that
formerly had been published by the AAES as Timely Hints
for Farmers was published in a series of circulars at first by
the Agricultural Extension Service and later by the AAES.

This series of circulars was begun originally by the Agricultural Extension Service. To avoid confusion, to keep
AAES and Extension Service publications distinct, and to
ensure that the publications of both of these divisions of
the College of Agriculture would have consecutive numbers, the States Relations Service, Washington, D.C.,
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recommended that the AAES discontinue its publication
of circulars along with those of the Agricultural Extension
Service and begin anew the publication of Timely Hints for
Farmers, which precedent was already well established.
This recommendation was followed. The Extension Service continued to issue its publications as circulars.
A new series of AAES publications known as Technical
Bulletins was begun. These publications were quite technical in character and represented the results of careful,

scientific research in agriculture under both field and
laboratory conditions. Like other AAES publications,
technical bulletins were mailed free to all persons and
institutions requesting them. It was expected that the
publication of technical bulletins would encourage more

research in the College of Agriculture that related to
fundamental agricultural problems.
Because the University could not provide suitable accommodations, it was necessary to cancel the AAES egg laying contest scheduled November 1, 1921.
In June 1922, the Regents appropriated $12,500 for
the construction of a modern poultry plant on the 13.5 acre Poultry Farm five blocks north of the University on
University Farm Road. It was enclosed with a durable
woven wire fence and in August a well was drilled to a
depth of 150 feet, using a 12 -inch stovepipe casing. On
November 1, the houses and yards were ready for use for
the egg -laying contest, and by December 1 the building
program was practically completed. The equipment included a well, with a good supply of water piped to all
parts of the grounds, a cottage for the attendant, a commercial egg -laying house, a feed storehouse, a cockerel
house, portable colony and brooder houses with yards,
houses and yards for the egg -laying contest, and a fireproof incubator cellar with an incubator room, an egg
room and laboratories.
"With this modern poultry plant there is every reason
to expect that the University can be of greater service to
the poultry interests of the State, in both experimental
and instruction work," Thornber said.
In 1921, F. J. Crider, AAES horticulturist, authored
AAES Bulletin No. 94 entitled The Olive in Arizona,
published in January 1922. Early planting of olive in the
Salt River Valley gave every indication of being well
suited to climatic and soil conditions of the valley. Crider
stated, "The purpose of this bulletin is to emphasize the
best practices in successful olive culture, based on investigation made by the Arizona Experiment Station during
the past 26 years."

In the The Future Outlook section, Crider further
stated, "The ideal climatic and soil conditions for olive
culture found in this state strongly indicate that Arizona
will become one of the great olive -producing centers of the

world." But economics later dictated moderation in such
forecasts

E. B. Stanley was beginning in 1921 the first of a series
of cottonseed feeding trials with range steers.
AAES departments in fiscal 1922 were agricultural
chemistry, agronomy, animal husbandry, botany, dairy
husbandry, entomology, horticulture, irrigation engineering, plant breeding, plant pathology and poultry
husbandry. Departments of instruction were agriculture,
agricultural chemistry, agronomy, animal husbandry,

dairy husbandry, horticulture, irrigation engineering,
plant breeding, plant pathology and poultry husbandry.
Agricultural education courses were offered in the College of Letters, Arts, and Sciences from 1917 to 1921 and
in the College of Education from 1921 to 1927. Several
people were involved in providing instruction between
1917 and 1927, including J. W. Clarson Jr. , who later
became dean of the College of Education; H. H. Gibson,
Albert Bennett, George C. Mann, Ralph H. Roberts and
Ian A. Briggs.
The number of students who took agricultural education courses and who became "Smith- Hughes" teachers
during this period of time is not known for certain. The
first student to graduate as an agricultural eduction major
was Lawrence Parker Sherwood in 1922. During the first
ten years, 1917 -27, that agricultural education was part
of the University curriculum, five students completed the
major.

Five students graduated with bachelor of science in
agriculture degrees in 1922, including William G.
McGinnies and William J. Pistor, both with majors in
animal sciences. And graduation in 1922 featured the
awarding to the first masters' degrees in agriculture to
international students. They were Mohammed Ali Kelany

and Gadallah Aboulela Gadallah, both from Cairo,
Egypt.
Extension was reorganized in 1922. The state leader
positions were eliminated. The director of Extension was
to serve as state leader in each of the three program areas of
agriculture, home economics, and Boys' and Girls' Club

Farm Improvement Association both concentrated on
buying and selling supplies and produce for farmers in
Coconino County. In Maricopa County the Farm Bureau
was growing rapidly and like other farm bureaus of the
State became involved in buying and selling commodities
as well as in educational programs. At about this same
time the Yuma Farmers' Exchange was organized. The
exchange was particularly active in certifying fields of
Hairy Peruvian alfalfa and assisting in the marketing of
this improved seed.

Agricultural agents in Cochise, Graham, Greenlee,
Yavapai, Navajo and Apache counties emphasized farm
recordkeeping in their plans of work for 1922.
On -farm demonstrations in 1922 identified peanuts as
being well adapted in Pima County. Chili peppers already
had a long history in Southeastern Arizona at that time.
A motion picture machine was purchased for Extension
work in 1922. Agents found it especially helpful in their
educational efforts to help control tuberculosis in animals,
thereby cutting down on the spread of disease to people.
The first home demonstration club in Pima County was

the Fort Lowell Homemakers, organized in 1922 as a
community club under the guidance of Miss Evalyn
Bentley. This group was actively involved in community
service activities. The club members prepared hot lunches
in their homes to be delivered to school children.
AAES publications during fiscal 1922 included Bulletin Nos. 93, Feeding Cotton Seed and Cotton Seed Products to
Range Steers, by Stanley, August; 94, The Olive in Arizona
,

by Crider, January; and 95, The Colorado River and
Arizona's Interest in Its Development, by Smith, February.

Timely Hints topics included treating seed potatoes for
scab and black scurf and butter -making on the Arizona
farm

.

work. An assistant home demonstration leader and an
assistant state leader for county agent and Boys' and Girls'

Club work were appointed. R. S. Trumbull became the
assistant state leader of agriculture and Boys' and Girls'
Club work on July 1, 1922.
The County Produce Growers Association was organized in Pima County in 1922. Much attention was
given to demonstrations concerning cultural practices of
potatoes, watermelons, cantaloupes and other vegetable
crops. The agricultural agent worked closely with his
counterparts at the University, and farmers planned and
conducted potato- variety and date -of- planting demon-

strations throughout Pima County. The agricultural
agent for Graham and Greenlee counties helped organize
the Interstate Milling Cooperative at Duncan. The newly
formed Coconino County Farm Bureau and the Williams
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Chapter 4/1922'1936
Cotton, conflict, depression and stability are words

down to return to research and Paul Steere Burgess became

that could be used to describe the 14 -year period covered
by this chapter in the history of the College of Agriculture.

dean in October 1931. In spite of the hectic activity
involved in coping with recovering from the Great

Cotton became the king of crops in Arizona during
1922 -36. Arizona Agricultural Experiment Station

dency brought a period of stability to the College of

(AAES) scientists published at least a dozen research bulletins about cotton and Arizona Agricultural Extension
Service staff were working with the growers in all aspects
of cotton production and marketing.

Conflict came to the campus and the College of Agriculture with the appointment of 33- year -old Cloyd
Heck Marvin to be the University's eighth president. He

Depression, the Burgess deanship and the Shantz presiAgriculture.
The emergence of cotton as the major crop in Arizona
was a constant during this time of change. Some of the
events tied to that emergence are described in the paragraphs that follow.
A detailed survey of Pinal County agriculture was com-

pleted in 1931 that showed about 65 percent of the

took less than two months to create a plan of reorganiza-

irrigated acreage was used for cotton that year. Cotton also
was the major crop in Maricopa, Yuma and Pima counties

tion for the University that included consolidating ten
departments of instruction in the College into a single
Department of Agriculture. And the School of Home

by the early 1920s and was on the road to becoming a
major crop in Graham, Greenlee and Cochise counties.

Economics in the College of Arts, Letters, and Science was

moved to the College of Agriculture where it became the
Department of Home Economics.
Four and one -half years later Marvin resigned the presidency, effective January 31, 1927. In April of the same
year the ten departments of instruction in the College of
Agriculture were re- established.
During fiscal 1929 Homer L. Shantz, who became a

friend of the College, was appointed president of the
University and Elmer D. Ball, dean. As administration
adjusted to agriculture, and vice versa, the Great Depression struck in October 1929. Two years later Ball stepped

The high prices for cotton in the early 1920s were responsible for the shift from small grains and alfalfa. In 1924
Cochise County growers produced more than 500 acres of
cotton, and that same year they shipped their first carload

lot of cotton from the county.
Prices of all farm commodities plunged to record lows

during the Depression years. Agent J. B. Wright recorded that cotton sóld for as low as $0.045 a pound just

before Agricultural Adjustment Administration programs were put into effect.
Acid delinting cotton seed had proved beneficial by
1925. Treated seed germinated more quickly and uniformly and helped control of angular leaf spot. Statewide,
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Poultry growers at Extension culling demonstration, St. Johns, 1921.

treated seeds with fuzz seed. Thirty -nine agreed that
treated seed germinated more quickly and uniformly.
Pima cotton was developed by the USDA Bureau of

seed and then increased those seeds in plots isolated from
other cotton. Great emphasis also was placed by Extension
staff on encouraging farmers at lower elevation valleys to
produce a single variety of Acala cotton.

Plant Industry in 1916. Short -stapled cottons were introduced to the Salt River Valley soon afterward, causing

1931 with the objectives of increasing yield, encouraging

40 farmers conducted on -farm demonstrations to compare

some problems in keeping seed of the two cottons pure. In
1925 a system of seed registration was developed to handle

The Pima High Yield Cotton Club was organized in

mills to use more Pima cotton and advertising to the

the Extension Circular, The ABC of King Cotton , in which

public the value of Pima. Many members of the club also
kept production records in cooperation with the Extension
Service. The data obtained in this way were important to
Extension educational programs.
One of the findings of an analysis of the records of Pima
High Yield Club members was that growers who wetted
the soil to a depth of 6 feet before planting and then did

he showed the superiority of extra -long staple Pima cottons produced in the Southwest.
Extension agricultural agents and farmers became con-

not permit plants to stress for water during the season,
usually had the highest lint yield.
During 1922 -36, 10 to 12 cotton variety tests were

cerned in 1930 that the purity of cotton varieties used

conducted each year. In most of these tests a given variety
was replicated several times, thereby assuring accuracy of
data obtained.

the situation.
The Arizona Farm Bureau Federation worked to increase demands for extra -long staple cotton. Extension
personnel worked closely with the Farm Bureau in this
effort. Extension Agronomist H. N. Watenpaugh, wrote

might be in jeopardy. They worked together and with the
organization of that day to obtain lots of the best possible
114

1922 -23

Early this year the Regents hired a new president, who,

with their approval, combined the 10 departments of
instruction in the College of Agriculture into one, the
Department of Agriculture.
The new president was Cloyd Heck Marvin, former
assistant director and dean of the University of California,
Southern Branch. He was hired effective September 1,
1922. His recommendations for consolidating agricultural instruction were approved by the Regents October
10, 1922.
Included in the reorganization was the change of the

"It is believed this plan will be a means of conserving
these valuable publications which often are much in demand after the supply has been exhausted, and also that it
will put them in the hands of the persons who are most
interested in them, and who will derive the most good
from them," Thornber explained.
Beginning November 1, 1922, an egg -laying contest
with 20 entries was started as a part of the experimental
work of the Department of Poultry Husbandry. The Experiment Station was scarcely justified in conducting this
work merely as an egg -laying contest. The work was
under "careful observation and the results relating to

School of Home Economics in the College of Letters, Arts,

various phases of poultry raising, such as methods of

and Sciences to the Department of Home Economics in
the College of Agriculture. DeRosette Thomas' title also
was changed from director to professor. The Regents
ordered use of the Home Economics Practice House dis-

housing, feeding, laying qualities of different breeds and
strains of fowls, suitability of our climate for commercial
poultry work, and similar subjects that are of vital impor-

continued so that it could be rented to generate income for
the University.
AAES publications were no longer automatically sent

stated. Harry Embleton became head of the department in
1923.
Fiscal 1923 was the first year that AAES surplus sales
were described.

to the mailing list. Rather, publications were conserved
by mailing an announcement to the list. If a person who
received the announcement wanted the publication, he or
she then notified the AAES of his or her interest and the
publication then was mailed.

tance to poultrymen, will be published," Thornber

The following surplus registered stock raised by the
University was sold to Arizona farmers. Sold from the Salt
River Valley Farm, 12 Hampshire lambs, ewes and bucks,
$ 180. Sold from the University Farm: Three Jersey bull

Aggie Club on steps of Agriculture Building, 1922.
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calves, $225; three Holstein bull calves, $400; one two year -old Jersey bull, Oxford Nora's Fox, $100; one mature Holstein -Friesian bull, Changling Pontiac de Kol,
$150; four Hereford cows and heifers, and one Hereford

bull calf, $190; three Shropshire bucks, $42; three
Hampshire lambs, $35; two Rambouillet bucks, $35; 18
Duroc Jersey boars and gilts, $449; and five Poland China

boars and gilts, $105. The mature Jersey bull, Noble
Topsy's Eminent Lad, became sterile and was sold to be
slaughtered.

The Casa Grande Highway Farm was given to the
University in 1923 by the City of Tucson. Legend has it
that agricultural students took one afternoon off to clean
trash from the new farm and that function developed into
Aggie Field Day.
Marvin reported to the Regents on April 4 that " ... it
was best for the rodent control work to be attached to the
Agricultural Extension Service of the University, and that
an appropriation for the rodent control work separate from
the University budget was made by the Legislature." This
project was cooperative with the U.S. Biological Survey.
For three years the AAES cooperated with the U.S.
Forest Service, the U.S. Biological Survey and the Carnegie Institution of Washington in the study of rodents of
southwestern grazing ranges. C. T. Vorhies of the AAES
and Walter P. Taylor of the Biological Survey wrote Life
History of the Kangaroo Rat as a result of the study. The
publication appeared in September 1922 as USDA Bulletin 1,091 and AAES Technical Bulletin No. 1.
The only AAES Bulletin published in fiscal 1923 was

No. 96, Establishing a Commercial Vineyard in Arizona , by

Crider, June. Some Timely Hints topics were pit silos,
early Baart wheat and growing spinach in Arizona.
Fiscal 1923 was the last year that the AAES annual
report was published until 1932.
The eradication of tuberculosis and contagious abortion
(brucellosis) in cattle were major Extension projects in the
1920s. Testing was done by staff of the U.S. Department

of Agriculture Bureau of Animal Industry and the State
Veterinarian's office. Agricultural agents and the State
specialist assisted in this work by arranging meetings in
schools and elsewhere to discuss the project.
William M. Cook, Extension director, resigned February 6. A. B. Ballantyne continued as acting director.
In recognition of his roles of " ... the first professor of
the University of Arizona, the first Director of the Agricultural Experiment Station, and for years a member of
the Board of Regents," the Regents named Selim M.
Franklin to receive an honorary Doctor of Laws at Marvin's

inauguration.
Secretary of Agriculture Henry C. Wallace, USDA,
Washington, was awarded an honorary Doctor of Science
in Agriculture Degree by the University on March 31.

And from the Regents' minutes for their meeting of
April 4, 1923 a resolution recorded under the New Business heading: "After a general discussion as to the advisability of fixing a definite date for meetings of the Board,
was moved and carried that this meeting upon adjourn-

ment, adjourn to a day set at which time the matter of
fixing a definite meeting date will be taken up."

Yavapai County Extension Agent Charles U. Pickrell captioned this photo in his 1922 report, "Cowboy
assisting Agent in crossing swollen stream." Fifteen years later Pickrell was Extension director.
116

1923 -24

Change continued to be the theme of the Department of
Home Economics since Marvin became president of the
University and included reorganization of courses and
programs.
Faculty reviewed catalogs of older universities during

fiscal 1924, in hopes of developing a curriculum that
would raise the national rank of the Department of Home
Economics. The year's study led to creation of a four -year
course for a bachelor of science degree in home economics
with majors in foods and cookery, textiles and clothing,
and general home economics. The new program began in
fiscal 1925.

The use of the Practice House apparently was not
discontinued. It continued to be the "star" of home
economics in the mid- 1920s, if frequency of articles about
it in newspapers and other publications was an indication

of "stardom." An article in the College of Agriculture
student publication The Arizona Agriculturist , January
1924, said "There is probably no university in the country

that is at present doing a more interesting or thorough
piece of work along the lines of scientific management of
the home." The Practice House was even the subject of the
first master's thesis in home economics at the University.
DeRosette Thomas was succeeded as head of the Department of Home Economics by Nina Belle Crigler.
On November 26, the Regents' Administrative Committee recommended the terminations of A. E. Vinson,
professor of agricultural chemistry; W. E. Code, assistant
irrigation engineer in the AAES; and DeRosette Thomas,
professor of home economics. No reasons were given in the
minutes.

The "morale situation on campus" was the topic of
discussion at the Regents' meeting of January 14, 1924.
The discussion apparently was prompted by various articles in several Arizona newspapers.
Two days later, the recommended terminations were
approved by the Regents. Thomas claimed coercion and
that no fair hearing had been held. Vinson later resigned,
effective April 30.
In other personnel actions, E. B. Stanley returned from

Man constructing terraces for cooperative prune
project, J. H. Buck Ranch, Empire Valley, Santa Rita
Mountains, February 29, 1924.

range cattle improvement program. In 1924 Harry
Stewart was agricultural agent in Yavapai County and
reported that 75 percent of the people in the county
engaged in agriculture were livestock producers. Agricultural agents and specialists worked with many groups in

the conduct of their programs in the State, including
members of cattle growers groups and the State Veterinarian's staff.
Cultural practices, cultivation and rotation have been
the basic methods of weed control for centuries. In 1923,
the State Legislature passed a law enabling the organization of noxious weed control districts. Such a district was
formed in Yuma County in 1924 with Agent J. J. Hamilton taking leadership. Noxious weeds in this district were

Johnson grass, dodder, wild morning glory and horse
nettle.
Agricultural Agent Russel Coglon conducted on -farm

demonstrations in Cochise County during 1924 to
evaluate the adaptation of sugarbeets there. It was shown

a leave of absence with a master of science degree and was

that they could be grown, but had disease and insect

named acting head of the Department of Animal

problems. Sweet sorghum was sometimes grown in coun-

Husbandry.
Paul S. Burgess, was hired by the Regents during their
May 27, 1924 meeting. His titles were professor of agricultural chemistry and AAES chemist.
A man named C. T. Dowell was appointed director of

ties where irrigated valleys were 3,500 feet or above.
Pinto beans were an excellent crop for use at the same

the Agricultural Extension Service and served in that
capacity from July 1, 1923 to August 1, 1923. The
Regents then appointed Pontus H. Ross to the directorship effective September 1, 1923.
Agricultural Extension agents helped Arizona ranchers

obtain 224 purebred bulls in 1923 in continuing the

general elevations.
The Arizona 4 -H program continued to grow and de-

velop during the 1920s, local Farm Bureaus providing
leadership. For the first time three Arizona 4 -H members

sponsored by the Santa Fe Railroad attended the 1923
National 4 -H Club Congress. Carolyn Eyring of Pima,
Graham County, was the 1923 National 4 -H Leadership
winner. Her club had 118 members under the leadership
of Mrs. Ethel Kelley and 13 other leaders.
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Paul S. Burgess, left, in Agricultural Chemistry and Soils laboratory, Agriculture Building, mid- 1920s. Other man
not identified.
1924 -25

Immediately after earning his doctorate at the Univer-

sulfuric acid to irrigation water, and applying gypsum to

sity of Wisconsin, Rubert Burley Streets accepted an
appointment on October 6, 1924 in the College of Agriculture as assistant professor of plant pathology. He

soil, followed by heavy leaching, the adverse sodium
effects on soil were eliminated. Later W. T. McGeorge

replaced Frederick Gibson.

Streets drove a Model T Ford from Wisconsin to

developed a procedure for determining "gypsum requirements" of a soil similar to the "lime requirements" for the
acid soils of humid lands.

Arizona and later recalled his trip and reception in Tucson

During 1924 -25, Burgess, although newly arrived,

saying, "We drove through deep mud in Iowa and on
dusty, unpaved roads the rest of the way. Brown, the
Head of the Department of Plant Pathology showed me

was chairman of the University Graduate Study Commit-

the facilities in the Agriculture building saying. `This is
the office, this is the research lab, and this is the
classroom -laboratory we share with the Department of

Plant Breeding.' Dr. Brown then said goodbye and
promptly left for the University of Chicago to complete
his doctorate." Two of Streets' first assignments were to
undertake study of Phymatotrichum root rot of cotton and
eucalyptus, oleander, pines and numerous other species
and to assist with the modification and patenting of the
cotton seed acid -delinting machine developed by Brown
and Gibson.
From about 1917 to 1924, reclamation of highly alkaline and saline- sodium soils received attention by A. E.

Vinson and C. N. Catlin. They found that by adding
118

tee, a position comparable with Dean of the Graduate
College, which was established later.
On April 13, the Regents approved acquisition of the
Yuma Farm. And they approved the award June 2 of an
honorary Doctor of Science Degree to Robert H. Forbes.
Range Extension work in Arizona in the early years
required considerable travel and relied heavily on meetings of all kinds. Some of these were small informal groups
in which the specialist and agents rode with livestockmen
as they conducted their day -to -day work.

In 1925, the Extension Circular, The Range Bull, was
published. Introduction of improved breeding stock was
one of the major projects used to improve cattle on range
land. Agricultural agents in each of the counties played an

important role in helping farmers identify and obtain
registered, improved cattle for their operations.

1925 -26

Governor G. W. P. Hunt attended the Regents'

the AAES Cochise Dry Farm. On November 21, the
Regents accepted R. R. Nelson's offer of $2,600 cash for

meeting January 11, 1926 to report to the Board that

the farm, thus closing out part of the history of AAES

several citizens had brought the question of campus morals, or morale, under the administration of Marvin to his
attention.

dry -farming research.
Food and nutrition spanned the research, education and
extension elements of the College of Agriculture in fiscal

During a meeting March 23 the Tucson Ministerial
Association went on record as favoring an open, thorough and impartial investigation by the Governor and
Board of Regents of the Administration of the University
of Arizona." Copies of the resolution were sent to Hunt,
the Regents and Marvin.

1926. Margaret L. Cammack, later Smith, from Columbia University joined the College of Agriculture faculty
and was the first AAES home economics specialist. The
graduate major in foods and nutrition was added to the
curriculum and the first master of science degree in home
economics was awarded to Olive Gallatin Picard in June
1926. Finally, Extension food, nutrition and health programs were in demand throughout the State.
The home economics curriculum began to undergo a
period of tremendous change. Additions included experimental cookery, introduction to research in nutrition,
seminar in nutrition, readings and reports by graduate
students, lunchroom management and nutrition in dis-

E. E. Ellinwood, Regents' president, wrote to E. C.
Tuthill, president of the Ministerial Association, on
March 31 suggesting that the association supply the Regents with detailed allegations it believed needed to be

investigated. Tuthill, writing for the association, responded on April 3 that "On any day and time after the
expiration of twenty -four (24) hours from the time a
written notice from you has been delivered to me we shall
be prepared to furnish the Board of Regents with 'specific

and detailed charges' against the administration of the
University by Dr. Marvin and have witnesses by which it
is asserted such charges may be established."
Regents' secretary Cleve E. Van Dyke wrote to Tuthill

May 3 to request "specific and detailed charges" from
him, in writing to be presented at the afternoon session of
the Regents' meeting. Tuthill's reponse charged Marvin

with breaking down "the morale of the University of
Arizona thru his habitual lying, thru gross disloyalty to
his associates on the faculty, thru the discrediting to the
extent of seriously damaging their professional reputation

ease.

Extension nutrition and health program workers were
busy this year. The Avondale Women's Club in Maricopa

County worked with the home demonstration agent to

improve the health of each child; to raise the health
standards of the school and to furnish to mothers nutrition
subject matter calculated to assist them in their nutrition
problems. Club members weighed and measured each
child, organized the mothers and provided information on
colds, their prevention and cure; digestion and relationship to health; dental hygiene; and common communica-

added every year until an annual appropriation of $60,000

ble diseases. As a result, a majority of the children showed
weight gains. Pinal County Home Demonstration Agent
Laura Mae Seward reported teaching good nutrition to
school children and their mothers in 1925. Her results
showed a high percentage of children getting one quart of
milk per day at the end of a four -month period.
Kitchen design and home improvement projects also
were of interest. Home improvement was the focus in
1925 of the first recorded home economics result demonstration in the State. Agent Seward involved 12 women
from Casa Grande, McDowell, Kenilworth, Selma and
Signal Peak in the four -month project. Nine women completed the project and made 147 suggested changes at a
total cost of $80.87. The changes included acquisition of

was reached. Purnell funds were to be allocated by the

kitchen equipment and tools, and additions of sinks,

AAES for economic and sociological research.
Budgets were small by today's standards. One voucher
covered all expenses of the Department of Plant Pathology

cupboards and shelves. Thirty people attended the tour of
the improved homes.
The Arizona Wool Grower's Association actively cooperated with Extension staff during the 1920s and the early
1930s. The Extension livestock specialist trained persons
in the art of sheep shearing and encouraged use of specially
designed sheep shearing stations.
The goat industry increased rapidly in Arizona during
the 1920s to a high count of 180,000 head in 1926. Goats

members of the Faculty who have displeased him, thru the
loosening of the confidence of the students and of many
people in the community and State and so weakening the
influence of the University. " Tuthill then requested a date
when the association would "have sufficient time to pre-

sent our entire evidence to the Board without adjournment." The date set was May 11. See inset.
Campus turmoil notwithstanding, the AAES financial
picture brightened this fiscal year with additional support
provided by Purnell Act (1925) funds. The AAES received

$20,000 for fiscal 1926. An additional $10,000 was

from July 1 to September 30, 1925 totaled $110.20.
Southern Pacific sought and got cooperation from the
College of Agriculture, through the Regents, to survey
the agricultural potential of the valleys between Phoenix
and Yuma. At the same September 14, 1925 meeting of
the Regents, Marvin asked for and got permission to sell
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progress has been made in spite of rather than
because of administrative actions." Signing were H.

Cloyd Heck Marvin
d the College . .
'

Less than two months after he was appointed
president of the University of Arizona, 33--year-o1d

Cloyd Heck Marvin had reduced the College of
Agriculture's several departments of in,structinn to a

Department of Agriculture, moved the School' of

favored Marvin.

Home Economics to the College from the College of
Letters, Arts, and Sciences and made it a department

Hawkins testified at the hearing, stating that he
and other former department heads, including G. E.
P. Smith, viewed abolishment of their departments
and removal of their titles as demotions.

and its director, DeRosette Thomas, a professor,
and then notified her and Agricultural Chemistry
Professor A. E. Vinson and several others that they
would not be reappointed at the-close of fiscal 1923.
Vinson had been a facuhy member for 19 years.
In the fall Of 1923, Thomas and Virison appealed
ty the -Arnerican Association of University Profesinto their terminations and into
-nl- the tw*tson in general at the University. More than
one year:- iarr tb AAUP reported its findings,
There was oo rti7urnent in the report against Mat:
in's stated rea iifor firing Thomas a,s being for the

So, did other faculty members, Smith added. A
Regent aiked'Smith if he felt that the College of

Agricultnte had been discriminated,against. Smith
said yeiaticl eiplained that it would have made more-- sense for -Marvin to have combined departments-of
foreign and modern languages, or physicaand astronomy, or Civil and mechanical engineeting'":thari
departments of animal husbandry-anditrigation an

soils, chemistry and plant breeding all into one

cleParent."

0, id of the= Univetsity . The AAUP also found More
a II
to support Vinson's disinissa1 .

'ently

,

The:Regents' hearings
waSgiv,en three days tni

equested it, in, fact. USDA
ed-aboneVirisòn'starditiessin
Nonetheand
dit'

EMbleton, A. F. Kinnison, R. S. Hawkins, E. B.
Stanley, E. L. Scott, M. F. Wharton, H. C. Schwalen, S. W. Armstrong, G. Gordon Pohlman, G. E.
P. Smith, S. P. Clark, Ian A. Briggs, W. S. Cunningham, Chas. T. Vorhies, D. W. Albert, R. B.
Streets, Byron J. Showers, A. A. Nichol, R. N.
Davis, E. H. Pressley, H. V. Smith. Smith later
married Margaret L. Carrunack, whose testimony

after which the turtnnithv._

convince his

to' the' AA-144d bitterness

three days. Marvio,

ro the
-4

the Regents

deadlocked on a vnwtti.;_ dismt

and those for

and against IviarYiri.
gubernatorial

itgs into tbc
'

-

appeared to be necessary to raise academic standards,

who althO*-he disliked Marvin and wanted
tenoned did nor M
until after hi was' re-e
in 1926. He then filled

but had done so in an unacademic manner that left
the campus in turmoil. That turmoil persisted until
the Regents agreed to listen to all complaints, be-

vacancies on the Board of Regents in January 1927
with persons hostile to Marvin, breaking the deadlock, Marvin resigned shortly thereafter, but went

ginning May 11, 1926. On tt day a statemeni

on to a 31-year career as president of George

vtloped in the ", College.

The AAUP report that Marvin hid,:C one what

signed by 21 members (a few did not sign) of the ;Washington University. Marvin, it should be reCollege of Agriculture faculty was placed on the : membered, had brought to the University Class A
Y: accreditation by the American Association of Unirecord because faculty believed that Dean Turn!
-Versities, and funds to build the Library, now part of
intended to present their accomplishments 'as ei
`the Arizona State Museum, Bear Down Gymdente of the effectiveness of Marvin's leadership ,',
The statement read. "The members of the fitOofti, ; ''Oasitun, a new powerplant, and the underground
utijties tunnels during his four and one-half years as
of the Department of Agriculture do not subscrille,
president.
to the statement or implication that the work,
The next president selected from outside the Unicomplished by them during the present adininistraversity of Arizona was Homer L. Shantz, an internation of the University of Arizona, as comp4re4 :t9
1

,

previous accomplishments can be used as indicating
that the morale in that College is of high order. On

the contrary, this faculty is of the opinion that
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tionally known botanist, who was a true friend of the
College of Agriculture, according to those who remember him.

.

Extension plant pathology gathering, Page's Spring, Lower Oak Creek Canyon, 1926. Left to right, A. F. Kinnison,
horticulturist, Mr. Page, farmer, D. C. George, State plant pathologist, R. B. Streets, plant pathologist, College of
Agriculture.
used range areas that were unprofitable for use by cattle or
sheep.
The University participated this year for the first time

in intercollegiate livestock judging. A team was originated by the Student Agriculture Club and entered at
both the American Royal Livestock Show in Kansas City
and the Chicago International Contest, with E. B. Stanley
coaching the team. They drove by automobile to Kansas
City and on to Chicago stopping en route at Iowa State,
Ames, to see a football game. The first Cattle Feeder's Day

was held at the AAES Mesa Station this year, but was

discontinued during World War II. Cattle- feeding
studies at that station were ended about the same time.

Boys' and Girls' Garden Clubs were organized and
supervised by the home demonstration agent. Subject
matter training was provided by the farm agent. Baking
was added as a new project in 1926.
Member completions increased from 1924 to 1925 by
118 percent. As a result, the State won a national contest
and was awarded eight free trips to Washington, D.C. in
1926 by the National 4 -H Service Committee. Southern
Pacific Railroad sponsored the first Arizona delegation to
the National 4 -H Camp in Washington, D.C. The delegates were Vida Lee Benton, Yuma; Beatrice Mickelson,
Thatcher; Care Harris, Roosevelt; and I11er Mortenson,
Duncan.
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1926 -27

College of Agriculture faculty and staff submitted a
petition to the Regents September 11, 1926 requesting
that the departmental divisions of education in the College be re- established as they were before October 10,
1922 when the Regents, acting on President Marvin's
suggestion, combined 10 departments into a single "Department of Agriculture."
Marvin's resignation was accepted by the Regents during their January 31, 1927 meeting "with good wishes for
future success." Bryon Cummings, director of the State

Museum, was appointed acting president. In May, the
Regents considered naming Richard Naaman Davis,
AAES associate dairy husbandman, to be the next president of the University, but did not.
Auditors hired by the Regents reported that Marvin
spent $ 11,330.21 on entertainment between 1922 -26.
When the Regents met April 4 the Board's Educational
Committee submitted a resolution stating that the "usual
plan of organization of the agricultural colleges of the
country recognizes a number of separate departments for
their various lines of work, and since this plan is favored

The Department of Plant Pathology had a major expansion in course offerings shortly after the arrival of Streets in
1924. The changes were along the lines of the Wisconsin

curriculum through which Streets had passed. He taught
the introductory and a series of "Diseases of
" courses
and introduced courses in mycology and physiology of
fungi. At one time two courses in mycology were offered.

During this period the first doctorate at the University
was authorized to be offered through a combined program
of the Deparments of Botany and Plant Pathology. Later
faculty members A. M. Boyle and R. M. Allen were

products of that program.

Alpha Zeta, now in 1985 a national honorary and
in agriculture, home

service fraternity for students

economics and renewable natural resources, received its
charter February 26, 1927 as an agricultural fraternity.
Extension Service personnel were granted sabbatical
benefits in May, the same as those available to University
faculty.

According to an Extension agent's report in 1927 ice
harvest was an important winter activity in many of the
northern states of the country and occasionally was done in

by the United States Department of Agriculture" the
Regents voted to grant the petition of September 11

the coldest parts of Arizona, where there were lakes or

"thereby re- establishing the departments in the College of
Agriculture as they formerly existed." Not only were the
former departments restored, entomology instruction was
moved to the College of Agriculture from the College of
Letters, Arts, and Sciences.

for use during the warmer times of the year in specially

During the same meeting the Regents authorized remodeling the basement of the Agriculture Building to
accommodate a soils laboratory "at a cost not to exceed
$600.00."
Nina B. Crigler resigned as head of the Department of
Home Economics June 1, an action that brought DeRosette Thomas back into the picture. She had been
terminated by the Regents at the request of Marvin.

ponds. Ice was cut into convenient sized blocks and stored
constructed barns. The usual procedure was to pack the ice
in sawdust to reduce melting. At Snowflake and several

other higher elevation sites there was a ready source of
sawdust from timber operations.
The first Boys' and Girls' health club was organized in
1927 with 20 members in Avondale, Maricopa County.
The health club grew out of the earlier Keep Growing
Program.

Annual income during the mid -1920s from 600,000
acres of State and federal lands allotted to the University
was about $55,000.

Acting President Cummings recommended her to follow
Crigler, but Agriculture Dean Thornber urged caution in
the selection process. The Regents suggested that Cum-

mings and Thornber try to reach an agreement on
Crigler's successor.

William G. McGinnies (1922) began teaching and
research September 1, 1926 as assistant professor of animal husbandry and grazing range specialist in the AAES.
Allen Fisher Kinnison succeeded Franklin J. Crider as
head of the Department of Horticulture in fiscal 1927.
Crider, supervisor of horticultural research and education
since 1917, left the University to become the first director
of the Boyce Thompson Southwestern Arboretum.
E. B. Stanley was named head of the Department of

Animal Husbandry after having served as acting head
since 1923. He also was promoted to professor and animal
husbandman in the AAES.
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"T. W. Tanner, Snowflake. At pond harvesting ice,"
wrote Navajo County Extension Agent Fillerup, 1927.

Ernest B. Stanley
For more than 60 years "Prof" E. B. Stanley was
teacher, friend and mentor to Arizona cattlemen.
He also was an innovative researcher who early recognized, tested and demonstrated principles of animal nutrition that are still practiced throughout the
West.

Arriving in Yuma by train on a hot June day wearing long johns, a blue serge suit, an overcoat
and a hat -he almost turned around and went back

to Montana. Instead, he bought more suitable
clothes and traveled on to Tucson, where he found
good friends and his life's work.
After three years as instructor and animal husbandman, and earning his master's degree, Stanley
was named acting head of the Department of Animal
Husbandry in 1923 and professor and head in 1926.
There was then only one other faculty member; in
1957 when he stepped down as department head and

the department was renamed the Department of

With B. P. Cardon, W. J. Pistor and J. C.

Animal Science, there were six.
Stanley not only taught, but also initiated extensive research programs; he wrote some 50 Arizona
Agricultural Experiment Station and departmental
reports between 1923 and 1957.
He conducted swine -feeding trials in 1923, demonstrating yellow corn to be nutritionally superior
to hegari. Findings from the cattle -feeding trials
with whole cottonseed he conducted in 1921, 1931
and 1932 appeared to be the only data available as
guides when the department undertook new cottonseed trials in 1982.
In the 1940s, before there was national interest in

Nesbitt, Stanley demonstrated the use of salt to

the effects of hormone administration on cattle
growth, Stanley conducted trials with stilbesterol
and testosterone. He also demonstrated that bull
calves achieve a higher rate of gain than steers but
noted that his research was of no practical value
"unless a market demand develops for this type of
carcass." He was a realist in assessing his own work.

Stanley, in pursuit of doctorate, gathered the
most extensive information on water intake by cattle
on the desert that ever has been compiled. He never
completed work for the degree at the University of
Wisconsin because he was needed here on campus

during World War II. But his data are included in
the Nutrient Requirements of Cattle, published by the
National Research Council of the National Academy
of Sciences.

limit consumption of supplementary feeds by range

livestock and he was an early advocate of adding
vitamin A to the diet of feedlot cattle, now widely
practiced.
Stanley was president of the Tucson Rotary Club
in 1949 -50 and regularly attended meetings until a

few months before his death. Also a long -time
member of the Kiwanis Club, Stanley was recipient

of the Tucson Trade Bureau Faculty Recognition
Award in 1968 for service to the community and
University.

Two of his favorite activities in semiretirement

were conducting tours of the Campus Farm for
school children and editing a College newsletter.
Since 1964, Stanley and his long -time associate

Bill Pistor have been honored annually by the
granting of Pistor- Stanley scholarships to students
in the College. The scholarships are funded by cattle
feeders, cattle growers and University alumni.
When Prof Stanley died in the summer of 1984,
it seemed appropriate one of his students pay tribute
to him at the memorial service. Marvin D. "Swede"
Johnson, University of New Mexico vice president
and former University of Arizona vice president,
came from Albuquerque to join Prof's many friends
in recognizing his long and devoted service to the

College, University, the cattle industry and the
State.
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1927 -28

Bryon Cummings was named president of the University of Arizona for fiscal 1928 by the Regents on September 12, 1927. Homer L. Shantz was named

president -elect, with his appointment as president to
begin with fiscal 1929.
Cummings continued to recommend DeRosette
Thomas, Ph. D. , to head the Department of Home Economics. Thornber's selection was Stella Mather, M.S.
Cummings said in his recommendation that Thomas had
built up the Department of Home Economics, beginning

when it was part of the College of Letters, Arts, and
Sciences, and had managed it successfully for several
years. He also was of the opinion that she "was dismissed
unjustly and has been prevented from securing a suitable
position by this cloud that her dismissal has thrown over
her reputation."

The president then stated that the home economics
program never should have been transferred to the College
of Agriculture.
"It serves all of the young women of the State, prospective wives of business men, lawyers, doctors, and profes-

sors, as well as farmers," Cummings said. "It would be
much better to make the Home Economics Department a
School of Home Economics, as it was formerly. Then,"
Cummings explained, "it will have the classification that
it occupies in many institutions -even in some agricul-

turai colleges and avoid the difficulties constantly arising."
He then recommended to the Regents that the department become a school and that Thomas be named to run
it.

Thornber countered with his recommendation of
Mather to be head of the "Department of Home Economics in the University of Arizona College of Agriculture."
Mather had 13 years' experience in home economics
work, according to Thornber, including three years as
Extension state leader in Arizona, a year as head of the
Department of Home Economics at Fairmont College,
Wichita, Kansas and about nine years as assistant and then
state leader of home economics extension in Nebraska. She
earned her master's degree in 1924, Thornber noted.
"Miss Mather is highly recommended by many persons
including Dr. C. B. Smith, Chief, Office of Agricultural
Extension Service, Washington, D.C. Thornber said,
adding that "Miss Mather has a good personality and is
well known at the University and over the State."
The Regents appointed Mather to be head of the College of Agriculture Department of Home Economics for

fiscal 1928, "with due respect for Dr. Cummings' recommendation."
Recently appointed a regent and vice chancellor of the
Board of Regents was Franklin J. Crider, director of the

Duncan Valley Potato Growers' Association members use first seed potato dipping vat in the Southwest, 1927.
Development and use encouraged by J. G. Brown, head, Department of Plant Pathology, College of Agriculture.
Rhioctonia and scab successfully controlled with the treatment.
124

Boyce Thompson Southwestern Arboretum, and formerly
in charge of the horticulture programs in the College of

Agriculture from 1917 to 1927.
While the Regents voted in September to remove the
AAES chicken farm to the 13.5 -acre site north of the
University campus now hosting the Arizona Health Sciences Center, goat- raising studies were begun at the Pres-

cott Dry Farm.
Ralph S. Hawkins became head of the Department of
Agronomy this year. From 1922 to fiscal 1928, the de-

partment had been headed at various times by J. G.
Brown, Walker E. Bryan and W. S. Cunningham.
AAES departments this year were agricultural chemistry, agronomy, animal husbandry, botany, dairy husbandry, entomology, home economics, horticulture, irrigation, plant breeding, plant pathology and poultry
husbandry.
Departments of instruction were agricultural chemistry
and soils, agricultural and home economics education,
agricultural engineering, agronomy, animal husbandry,
dairy husbandry, entomology, home economics, horticul-

ture, plant breeding, plant pathology and poultry husbandry.
The first program leading to the doctor of philosophy

Pit silo being filled at Joseph City, 1927.

degree was accredited at the University in fiscal 1928 in
the Department of Agricultural Chemistry and Soils. And
the major in irrigation engineering was changed to agricultural engineering.
The first master's degree in foods and nutrition was
earned this year in the Department of Home Economics.
The University was designated a teacher -training institution for vocational home economics.
In the summer of 1927 two significant changes were
made in agricultural education that have continued to the
present. The first of these changes was an administrative

change. The program was moved from the College of
Education to the College of Agriculture. As a part of that

administrative move the Department of Agricultural
Education was created. Lynn D. Klemmedson was appointed assistant professor of agricultural education and
served as the first head of the Department of Agricultural

and Home Economics Education. Klemmedson continued to serve in that capacity for 10 years, the period
that included the Great Depression. This might explain
the small number of majors in agricultural education
during 1927 -37.
Throughout Extension's history in Arizona agents have

assisted with the formation of marketing groups and
studies concerning marketing of farm products. For
example, in 1928 the Greenlee County Cattlemen's Association was formed and helped in marketing of cattle
there. Similar groups were formed in other counties where

cattle production was an important enterprise.

In 1927 and 1928, Extension home demonstration

Measuring depth of water penetration in alkali soil
reclamation demonstration, Maricopa County, 1927.

agents were encouraged to provide a series of demonstrations to organized groups. Local leaders presided at the
meetings and served as contacts for the agents. The leader
assumed an organizational role rather than a teaching role.
Maricopa County introduced a women's camp in 1928
sponsored by the Farm Bureau. The purpose of the camps
was to offer women rest and relaxation away from their
children. Eleven women attended the camp at Glenn Oaks
near Prescott.
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1928 -29

John James Thornber, dean of the College of Agriculture and director of the AAES for six years, resigned both
positions early this year and was succeeded by Elmer D.
Ball.
In a memorandum to President Shantz, Thornber wrote
"

.

.

.

I am now asking to be transferred as soon as

convenient, and, if possible, not later than September 1,
1928 ... to my former position as professor of Botany in
the University and Botanist of the Agricultural Experiment Station."
"I desire to devote my time largely to the further study
of the plants of Arizona," Thornber explained, "and I wish

also to prepare a botany on the economic plants of
Arizona, and to publish a popular book on southwestern
plants."
Shantz, in his response to Thornber's request for reassignment, wrote, "For many years the botanists in the
United States have been looking to Arizona and and to you

in particular for an adequate flora of the Southwest.
Botanists, as well as stockmen, foresters, and grazing
experts, have recognized you as the one man in the Southwest thoroughly qualified by long experience and study to

undertake this work."
Further assurances by Shantz added that he was sure
"... that your desire to return to and continue the work
which you alone are qualified to do will meet with the
general approval of those most qualified to judge, and I
hope we can give you every opportunity to carry out your
further studies of the plants of Arizona."
Thornber said he would continue to act as dean and

Elmer Darwin Ball, dean of the College and director,
AAES, 1928 -1931.

director until a competent person could assume those
roles. That continuance lasted until October 1 when Ball
officially filled both positions. He also was appointed to a
professorship of economic entomology.
Ball came to the University from Florida where he was a
USDA research entomologist. He had served previously as

a teacher, research entomologist and administrator in
several land grant colleges.

At the beginning of fiscal 1929, vocational home
economics education was moved out of the Department of
Agricultural and Home Economics Education to the Department of Home Economics.

William Boyce Thompson, founder of the Boyce
Thompson Southwestern Arboretum , was awarded an
honorary Doctor of Science Degree by the University at

the June 5 graduation ceremonies. Dedication of the
Arboretum physical facilities was held in 1929 also. Papers of incorporation for the Arboretum had been filed two
years earlier.

Development of water on the range was given first
priority by Extension staff in 1929. It was determined

Home economics class, domestic arts, about 1922.
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that springs could often be piped out of rocky canyons to
more level areas, and to open ground, thereby conserving
energy of livestock.
Laura Mae Seward, Pinal County home demonstration
agent, helped Mrs. Forest Rainey of Casa Grande furnish a
"demonstration house" in 1929. Forty -five people toured
the house for ideas on home building and furnishing. This
was one of 5,946 projects entered in the nationally sponsored "Better Homes Movement, and was one of 51 winning an honorable mention award.

youth organizations in America. Its aim is to develop leadership, citizenship and cooperation. For
high school students, FFA is a valuable adjunct to
teaching to involve, stimulate and motivate them.
At the same time, it offers individual recognition for
outstanding performance. FFA helps make education enjoyable and meaningful for vocational agriculture students.

At the 1929 Arizona Vocational Agriculture
Teachers Conference, the following was recorded.
One of the main secrets of the success of any student

organization rests in the ability of supervisors and
teacher trainers to delegate responsibilities to the
students themselves, for unless a student organization is assigned something to do which is interesting and really worthwhile, there is no reason for its
existence.

By 1930, FFA contests at the State level were
conducted at the University. Today, the College of
Agriculture annually hosts the State FFA Field Day

FFA
Those familiar blue and gold Future Farmers of
America (FFA) jackets are worn by more than 5,000
high school students enrolled in vocational agricul-

ture programs in more than 50 Arizona high
schools. Those students are the vital human resources of agriculture's future in the State. And the
relationship between the FFA and the College of
Agriculture at the University of Arizona spans over
half a century.
In 1929, Arizona became the thirty -third state to
be chartered by the National FFA Organization.
Some FFA chapters organized early were Mesa,

Tempe, Phoenix Union, Glendale, Peoria, St.
David, Willcox, Thatcher, Pima, Ft. Thomas,
Snowflake, Yuma, Chandler, Gilbert, Marana and
St. Johns.
FFA has grown from a small group of farm boys in

Virginia to one of the largest and most recognized

in February, the State FFA Leadership Conference in

June and the Cotton Judging Contest in October.
FFA development in Arizona was achieved, in
part, by continuous, dedicated adult supervision. It
is this adult supervision that the College of Agriculture through the Department of Agricultural Education contributes so unselfishly to the future of
Arizona's agriculture.
The Department of Agricultural Education places

major emphasis on preparation of professional
educators who serve as adult advisers to FFA mem-

bers. Guided by capable adult leaders, FFA has a
rich history of nurturing youth and developing leaders for the dynamic industry of agriculture.
The Department of Agricultural Education in the
College of Agriculture vigorously spends its investment in the future of Arizona's agriculture through

support of those human resources wearing the
familiar blue and gold jackets of the Future Farmers
of America.
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1929 -30

The second decade of the 20th century ended with the
beginning of the Great Depression. This was a time of
endings and beginnings of the activities of the College of
Agriculture. After periods of unfavorable weather during
the 1920s, the beginning of the depression forced most of
Arizona's dry -land farmers out of operation, thus ending
much of the AAES agronomists' efforts to help sustain
these farmers through research. Most of the affected farmers were in Cochise, Coconino and Navajo counties. The
AAES Prescott Dry Farm also was sold, ending two years
of goat -raising studies.
More positive endings were those brought about by
AAES research that answered some questions of some
duration. For instance, by 1930, efforts by R. B. Streets
to develop control measures for Phymatotrichum (Texas)
root rot in cotton, fruit trees and ornamental plants were
well underway. Attempts to eradicate the fungus from soil
included the use of copper sulfate and dilute sulfuric acid
as soil drenches applied to soil and the digging of trenches
3 to 5 feet deep filled with soil mixed with sulfur or copper
sulfate to prevent spread of the fungus from root to root on
apricot and peach trees. Extensive plantings of horticultural plants were made in infested cotton fields to determine resistance or susceptibility to the pathogen. After
evaluating many trees and shrubs, it soon became apparent that monocotyledonous plants including date palms,
small grains, bamboo and others could be grown safely in
Phymatotrichum- infested soils. A list of those plants sufficiently resistant to the fungus was made available to the
public.

W. T. McGeorge and P. S. Burgess, head of the
Department of Agricultural Chemistry and Soils, showed
the interrelationship between exchangeable cations, cation exchange capacity and soil structure. Sodium -clay
was shown to cause soil aggregate breakdown rather than
the carbonate anion. Conversion of sodium -clay to
calcium -clay reduced alkalinity and dispersion and favored soil aggregation.
The first AAES research project in food and nutrition
was supported by Purnell funds and led by M. L. Cammack Smith. Discovery of the cause of mottled enamel, a

defect of human teeth, was the goal of the project that
resulted in the classical study that proved the causal
relationship of fluoride in water to mottled dental enamel.
Before 1929, no comprehensive study in Arizona had
been made of bovine brucellosis, a cause of spontaneous

abortion. A few herds had been tested by veterinarians,
but State officials had not adopted any plans to control
abortion in cattle, and no accurate information was availa-

ble as to the extent of the infection in Arizona.
In 1929 -30, the Department of Dairy Husbandry, in
cooperation with county Agricultural Extension agents
and with veterinarians made a survey to determine the
extent of brucellosis infection in the dairy cattle of the
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State. An effort was made to test as many herds in each
county as possible to get nonselective sampling. Eighty nine herds were tested, 73 of which had positive animals.
In all, 2,380 cattle were tested, of these 573 reacted. It
was estimated that approximately 5 percent of the dairy
cattle of milking age were tested. Jack A. King, State

veterinarian, stated that the infection in Arizona was
about 10 percent on the initial testing. Twenty -three
percent of the University dairy herd were positive, but
there has not been a reactor in the herd since the positive
animals were sold in 1929.

The survey made by the University emphasized the
importance of the elimination of brucellosis in dairy cattle

of the State. It had been definitely established that the
disease was contagious to people and caused great economic loss in the infected herds.
Two branches of the USDA Bureau of Biological Survey
and the College of Agriculture had developed cooperative
programs during the 1920s, the Division of Rodent Control with the Agricultural Extension Service and the Division of Biological Investigations with the AAES. By the
end of the decade, the latter division had been given Room

210 in the Agriculture Building for its field office.
The rodent control activities were concerned especially
with jackrabbits, prairie dogs, pocket gophers and ground
squirrels and were conducted in close cooperation with the

Agricultural Extension Service of the University of
Arizona.

Biological Investigations projects were underway on
certain phases of the biology of forest and grazing range,
including life histories of such rodents as the porcupine,

tassel -eared tree squirrel and jackrabbits; amount and
character of forage consumed by prairie dogs; studies of
wild game, especially deer; rodents as related to the
Roosevelt watershed; and general influences of vertebrate
life, especially birds and mammals on forest and range.

The principal objective was to furnish information
useful to wildlife, forest, farm and range management
people in Arizona and the Southwest,
Also during this year, the Regents approved the establishment of a cooperative research and management arrangement with the USDA Forest Service that included

housing the staff of the Southwest Forest and Range
Experiment Station in the College of Agriculture Building.
Perhaps as a part of this arrangement, the Department
of Range Ecology was developed in the College of Agricul-

ture, headed by W. G. McGinnies who also served as
range ecologist in the AAES.
Yet another cooperative venture involved the College of
Agriculture with the Water Users' Association, the Vegetable and Fruit Standardization organization and other

interests. A chemical laboratory was outfitted in the
Water Users' Building at Phoenix and two men from the
Department of Agricultural Chemistry and Soils were

Economics revived the foods and nutrition major. With

this program, new course offerings in nutrition were
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BETWEEN
ThE5HOVEL

AND THE

-----_.

SOIL AUGER

added and expansion of studies in nutrition continued for
the next ten years. And the Practice House had an additional function. The Home Economics Nursery School
was established but had to alternate its use of the house
with Home Management.
Vocationál agricultural and home economics education
programs were brought together again and returned to the
College of Agriculture from the College of Education.
In 1930 Arizona had about 150,000 acres of alfalfa that
produced an average of 4.5 tons per acre, according to
Extension reports. As is currently the case, much of the
crop was pastured by sheep and cattle during the winter
months. Alfalfa was known to be an excellent rotation
crop and a good soil improvement crop.
Alfalfa was bought and sold primarily on the basis of
U.S. grade. Much attention was given by Extension staff
to increasing the grade of hay produced in the Salt River
Valley. In 1930, 35 percent of the production in Maricopa
County graded U.S. #1. Much of Central Arizona's alfalfa
was shipped out of the State in 1930. That year 492 car
lots moved out of State, mostly to California.
During the 1930s screwworms were a problem with
Arizona range cattle. A major project of Extension was
working in programs that would help control this pest.
Also in the early 1930s there were more than 1 million
beef and dairy cattle in Arizona. The production of live-

stock was one of the most important industries in the
State.

Cover of announcement used by Pima County
Extension Agent C. B. Brown to invite people to As
Between the Shovel and the Soil Auger, a play by
Extension staff " ... Illustrating principles of irrigation
practice. Information presented so as to be entertaining
as well as instructive. Bring the whole family."

in four days of exercise and recreation, highlighted by
trips to Coolidge Dam and Boyce Thompson Southwest-

transferred to this laboratory to carry on soil and water

ern Arboretum. The only cost was for food and transportation; meals averaged 220 per person. The women's camp

Under the leadership of Home Economics Extension
personnel, the first Pinal Women's Camp was held in
1929 at Summit in the mountains of northern Pinal
County. Nine women from five communities participated

investigations about the sickness and death of large

prompted the development of the idea of local leaders

acreages of citrus in the Salt River Valley. The USDA
Irrigation Division furnished an irrigation engineer to
work in this laboratory.
In connection with this work, the Tempe Date Station

from different communities coming together at one center

was organized so as to eliminate commercial production of
dates and to confine the work to experimental production
and problems.
Still other beginnings were in instruction and in addi-

Work" first appeared in use in 1929 and the State

to make plans for work in their communities.
Howard R. Baker was named to the position of Boys'
and Girls' Club specialist in 1929. The phrase "4 -H Club

tion to the range ecology program. Until 1929, never

Champion Dairy Judging Team participated in the National Dairy Show in St. Louis.
Agricultural Extension personnel were encouraged to
document their work with good pictures and accordingly

more than two courses were offered in entomology. They

awards were given for those who excelled. D. W. Rogers,

were listed under various headings, but most often as
general entomology and applied entomology. In the

Apache County agent, won first place in the contest in

1929 -30 University Register, instruction also was offered

chickens. It was used as the cover photo for the annual
report that year.
Arizona Agriculture, the agriculture students' publication was no longer issued this year.

in systematic entomology, apiculture, animal parasites
and special research problems.
Also in the fall of 1929, the Department of Home

1930. His picture was that of a chicken coop and a flock of
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Elias H. Pressley, plant breeder at right, in cotton and wool technology laboratory, College of Agriculture Building, 1930.
1930 -31

The first research project about the role of fluoride in

causing mottled teeth was finished this year and the
findings were published in the AAES Bulletin The Cause of
Mottled Enamel, A Defect of Human Teeth Margaret L.
.

Cammack Smith was the leader of the research team that
included her husband, H. V. Smith of the Department of
Agricultural Chemistry and Soils, and Edith M. Lantz of

the newly formed AAES Department of Nutrition,
headed by Cammack Smith.
Findings of the researchers brought national recogni-

tion to them, the College and the University. It was
shown that fluorine in amounts as little as one part per
million in water or milk consumed by children while their

teeth were erupting caused the mottling. A Statewide
study was made to determine the concentration of fluoride
in public and private water used for human consumption.
Appropriate warnings were given about the implied risk

inherent in continued use of high -fluoride drinking
water. A successful filtering- device was developed for
removal of fluoride by adsorption and a limited number
were manufactured and sold at cost. Later, patent rights
were sold to the Permutite Corporation. Other studies on
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fluoride toxicity on bone development and fluoride toxicity in foods were carried out.
In addition to the fluoride research projects included
studies on availablility of certain vitamins and minerals
from foods and factors affecting their biological availability. Research animal facilities included a rat colony, dog
pens and monkey cages. The department was in a part of

the Agriculture Building south wing, on the basement
floor, and included two offices, three animal rooms and
two chemistry laboratories. Dog pens and monkey cages
were in the headhouse of the greenhouse complex south of

the Chemistry Building.
Lawrence P. Wehrle joined the Department of Entomology in 1930 as the first faculty member to work full
time on entomological study. Because of Vorhies' responsibilities as department head in economic zoology, a substantial part of the entomological work of the department
was Wehrle's responsibility. In addition to his teaching
duties, Wehrle was engaged in research in both basic and
applied entomology. Wehrle's subjects included aphids,
scale insects, kissing bugs, fleas and insects affecting
squashes, melons, pecans, grapes, alfalfa, and general
garden pests. A. A. Nichol also was associated with the

department during the 1920s and 1930s, mostly on a
part -time basis. Although he was a member of the Department of Range Ecology during much of this period,
his entomological work resulted in AAES bulletins on
harvester ants, fig beetles and olive parlatoria scale.
Home economics and nutrition instruction expansion
continued. In 1930 -31, Department of Home Economics
facilities in the Agriculture Building were remodeled and
modernized. A year earlier, the dining room and kitchen
of the University Commons were used for lunchroom
management courses.
Expansion of other studies related to nutrition began
and continued throughout the 1930s. These included an

introductory course in nutrition and courses in camp
cookery, nutrition work with children, meal planning and

table service, institutional management, public health
nutrition, graduate problems in experimental cookery,
animal feeding experimentation, laboratory methods in
laboratory methods in human
metabolism. Research grew also and began to center on
energy metabolism of humans using the Benedict -Roth
food

analysis and

respiration apparatus. The food and nutrition teaching
and research activities were in classrooms and laboratories
on the third floor, south wing, of the Agriculture Building. The new facilities included a chemistry laboratory for
nutrition research, a dining room and two foods
laboratories.
Another change in fiscal 1931 involving home

Howard V. Smith while at University of Illinois, undated.

emerged as a focus.
Program emphases included nutrition, food preserva-

although the Great Depression limited attendance.
Local needs assessments also were prompted by the
economic situation. An economic survey of the homes in
Maricopa County was conducted by the home demonstration agent in 1930. This inspired a similar survey in Pinal
County during 1931. Home Demonstration Agent Avis
Talcott Wells conducted eight meetings in Pinal County
and distributed 176 questionnaires. Of these, 37 percent
were returned. After tabulation, the results were disseminated to 101 people at a two -day conference in Coolidge.
Written reports resulting from the conference were used
to help families "see their job as a whole" a little more

tion, home gardening, home poultry production, home

clearly and to help them attain the ideal goal of the

nursing, furniture refinishing and sewing with tow
Homemakers were encouraged to use the equipment to

homemaker, which was to secure the optimum development of each member of the family.
Cost -of- living data from the survey were combined
with cost -of- production and other data from an agricul-

can surplus foods. Zella Blake was hired as the first

tural survey conducted in 1930 to provide a complete

clothing specialist in 1931. Another specialist was hired
in 1936 to address home management program needs.
The selection, construction and use of furnishings and the
management of time, energy and money in the operation
of the home were the crux of the 1930s home management
program. By 1939, 1,467 homemakers had been involved
with Extension home management programs. Women in
seven counties were working on management projects;
home furnishings were projects in five counties. Maricopa
and Pinal counties continued to sponsor women's camps

picture of county economics.
According to the survey, one -third of the respondents
lived on farms. Two -thirds lived in small communities.

economics, and agriculture, was the elimination of the
term "vocational" from the home economics and agricultural education curricula.
Extension home economists were busy during the
1930s. Their skills were useful to families coping with the
devastation of the Great Depression. Efficient expenditure
of human energy was of great interest, particularly food
preparation and clean up since they were time and energy

consuming as well as fatiguing. Time management

(gunny) and flour sacks. Canning techniques were taught

by home demonstration agents at canning centers.

One -half of the respondents owned their homes. The
average respondent had lived 10 years in Arizona at the
time of the survey and five years at the same address. The
average family had four members residing in adobe homes

with 3.9 rooms. While less than one -third had telephones, more than half had electricity, running hot and
cold water, a bath and a flush toilet, an ice refrigerator and
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4 -H clubs on Agriculture Building patio steps, June 1931.
a screened porch. Most had a radio, phonograph, or piano,
and a foot -powered sewing machine.

1931 -32

This was another year of change. E. D. Ball resigned as

The Depression curtailed 4 -H activities during the

dean of the College of Agriculture and director of the

early 1930s. 4 -H Club Week and county fairs were most
affected by the economic situation.
The Department of Agricultural Economics was established relatively late compared with other departments in
the College. In fact, its establishment was preceded by the

AAES effective September 1, 1931. He was succeeded on
October 24 by Paul Steere Burgess, who was head of the
Department of Agricultural Chemistry and Soils.
In his letter of resignation Ball asked to be relieved of

employment of George W. Barr in 1930 as Extension
economist.

President Shantz was appointed head of the Botany
Department on April 4, a position he held in addition to
the presidency. On the same day Robert L. Matlock was
hired as assistant professor of agronomy and assistant
agronomist in the AAES.
The Regents on May 2 voted a $500 yearly raise for
Margaret L. Cammack Smith in recognition of her research on the cause of mottled teeth.
As the year drew to a close E. D. Ball and P. S. Burgess

began to make adjustments necessary to accomplish
changes in their roles in the College of Agriculture. Ball
was moving away from the responsibilities of dean and
director and Burgess began to acquire them.
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his executive duties so that he could return to research
work, a request granted by the Regents.
When Burgess was appointed dean and director, the
Regents also approved a recommendation by President

Shantz that the Department of Entomology be reorganized and and renamed the Department of Entomology
and Economic Zoology.
Charles T. Vorhies was made head of the department,
professor of entomology and AAES entomologist; Elmer
D. Ball, professor of economic zoology and AAES
economic zoologist; Lawrence P. Wehrle, assistant professor of entomology and AAES assistant entomologist;

A. A. Nichol, assistant professor of economic zoology
and AAES assistant zoologist; and David M. Gorsuch,
research fellow.

During Ball's tenure in the department, he continued

his intensive research on the taxonomy of leafhoppers and
related insects and was in charge of an AAES project on
grasshoppers and other Orthoptera of Arizona. This work
was reported in AAES Technical Bulletin 93 and in scientific journals. The final stages of research were completed

by E. R. Tinkham and Robert Flock after Ball was
stricken in 1938 with an illness that continued until his
death in 1943. During his lifetime, Ball was the author of
some 200 scientific papers on basic and applied entomology.

Also related to entomology and economic zoology this
year was a request from the Southwestern Pest Control
Service to the Regents for use of AAES farms as checks in
testing out certain parasites to control pests. The Regents
reportedly were glad to cooperate in any movement looking toward the protection and encouragement of agricul-

ture in the State and authorized Shantz to make such

of Letters, Arts, and Sciences, he moved instruction in
plant breeding, plant pathology and range ecology from
the College of Agriculture to the Botany Department at
the beginning of fiscal 1932.
According to Extension Livestock Specialist C. U.
Pickrell swine production was an important enterprise in
1920 in many of the intermediate and higher elevation
counties. By 1924 and 1925 the industry had pretty much
disappeared. Extension agents of that day indicated that
the economics of buying feed for hogs was unfavorable,
and that commercial production of hogs could not corn-

pare with other alternatives available. Pickrell said in
1932, "During this early period considerable effort was
made to stimulate swine production in the state, since the
demand was so much greater than the supply. From all
appearances swine production offered great possibilities in
the irrigated areas of the state. At any rate it did not work

arrangements as he felt advisable with the Southwestern
Pest Control Service for carrying out the experiments.

out as had hoped, and the number of hogs in the state

A discussion was held by the Regents at the same
meeting of the destruction being done in the State by

Agricultural Extension agents provided information to
the farm people of the county they served, using newsletters and other means. As an example, in 1932 Yavapai

termites. It was suggested that information relative to the
control of this pest be published. Later the AAES com-

piled research findings on termite control and issued a
bulletin that was widely distributed throughout Arizona.

By the end of October, President Shantz had signed

decreased. "

Agricultural Agent E. S. Turville gave quotes of egg
prices to local poultrymen, assisted by providing cattle
growers with a listing service, and prepared and distributed a weekly truck producers newsletter.

agreements as a representative of the University to secure
five and one -half sections of cactus lands east of Tucson.

These acquisitions, begun in June 1931, led to the development and establishment of the Saguaro National
Monument.

E. B. Stanley, head of the Department of Animal
Husbandry, once again began whole cotton seed cattle feeding trials during 1931 and 1932. Information from
these trials was used 50 years later by scientists in the
Department of Animal Sciences who began similar research. The Department of Dairy Husbandry bought a
milk bottling machine and began delivering milk to the
campus in half -pint and pint bottles, mostly half -pint
bottles. In April two Guernsey heifers were purchased
from Henderson Stockton and became the foundation
animals of the University Guernsey herd.

For the fourth time, Home Economics Education
changed administratively when it was transferred in the
fall of 1931 from the Department of Home Economics to
the Department of Agricultural and Home Economics
Education, which was changed also back to the Department of Vocational Agricultural and Home Economics
Education.
Margaret Cammack Smith was named acting head of
the Department of Home Economics following the resignation of Stella Mather.
Following Shantz' appointment in April to additional
duties as head of the Department of Botany in the College

J. G. Brown, head of College's Department of Plant
Pathology, works at microscope at Oak Creek Canyon,
October 1931. Man at left identified only as County

Agent Leuker; man at right not identified.
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Baling alfalfa at Winslow, June 1924.

Crop Improvement
One of the cornerstones of Agricultural Extension
programs has been encouragement of use of the best
possible planting seed.
The production of alfalfa seed became an impor-

tant enterprise in areas at the lower elevations of
Arizona after 1922. While seed production centered
in Yuma and Maricopa counties it was also an im-

portant industry in Graham, Yavapai and other

occur if a good alfalfa crop were to be achieved. He
tried mechanical means for increasing pollination of
alfalfa flowers but found them unsuccessful. In his
demonstration work he also tripped flowers by hand
and found that these flowers rarely produced seed.

during 1922 -36 to promote the production and
merchandising of high quality seed. It was also a

The importance of bees in cross -pollination also
became known during this period.
Varieties of alfalfa grown in Arizona during the
1920s and early 1930s were primarily Chilean and

time of research to find the best ways of producing
seed, not only of alfalfa but of other crops.

Hairy Peruvian. Chilean was said to be slightly more
cold - tolerant than Hairy Peruvian.

counties. Several organizations were being formed
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Yuma County Agricultural Agent James G.
Hamilton was aware that cross -pollination must

In 1924 agents worked with cotton growers and

ricultural Extension Service representatives to draft

organized groups to make sure purity of cotton

a plan, or organization, which was presented at a

varieties used at that time was maintained. It also

was known then that the irrigated deserts were

,

excellent areas in which to produce seed, not only for

use within the State, but also for export to other

'

states and countries.
Some early efforts to find seed markets outside
Arizona involved Hairy Peruvian alfalfa. This 'vari-

board of directors. This group published rules and
regulations for production of certified and pedigreed
Chilean alfalfa seed. At about the same time estab-

em statès. Arrangements were made with local EXtension Service staff there for demonstration plots in
those states.

lishment of an organization to produce certified
common alfalfa seed was encouraged.
Arizona ranked second nationally in alfalfa seed
production, io,,1931, A survey of Maricopa County
established thatthere were eight fields that could be
classed as liaring- pUre Common alfalfa. One seed
field was found'Aa-r 'had been in production for 30
years, without reUeding and it was recommended that this field be designated as a source of Entanda!,

Mixtures of Upland, Pima-Upland crosses and

Pima cotton were common in .1925., when the
Maricopa
_ Coutur.Farni Buteau Pure Seed- ASSocia-

agricultural ageritacertifiedfielaSrhat met
, -so . that...quality seed cotton
rcs Were foCused on achiev-

.

status
each of the cottoneslor.rhe State. In 1926 Graham

and Genle

ititehiCed only Acala cottons.

40411-Anderson was elected president and Agent
fiarty Stewart and Extension Agronomist H. N.
`Wazenpaugh were University representatives on the

ety had been shown to be adapted not only to be
Southwest, but also to cultivation in the southeast-

.

'seetuid meeting at Buckeye attended by 16 farmers.
At this met zing the plans were accepted and it was
derided to organize the Alfalfa Seed Growers Associ-

,

don Common alfalfa' seed. Agent Viratenpatigh4a:
annual report of 1932 included a copy ofAnzona
registered seed tag. Each grower certifkel* etigns
of the seed on the back of the tag:
-

farmers believed that the Pima.
-in-1926 had deteriorated since
When Watenpaugh prepared his plaiiiof;WOrk
Eld'WarÍe'ca, Up to 19113;Pirna: :. 193, hejnclu4ei projvct airtysti-át4
y type growiyin the valley,
op.improyernent associatiotit.:
Of this profit was i» aos
pollination. 'To check, fOr
'Stewart obtaine,
sratéide Crop Imprea
4etzt
seed- for the 'years 1918-1925',
make widely
eplicared demonstrations oh
varieties of our
Íig freld Cro
three cooperating farmers, The results indica,teCI,tra-,'
June 2, 1933 wlitoricdatéforihe Arizona
deterioration had occurred in the seed produced
Crop ImprovernentAsSociarietn. On that day repsince 1918.
resentatives of three pure seed organizations met
During the early years of Extension the Departwith those of other groups at the agricultural agent's
ment of Agronomy supplied the Extension
office in Yuma. The pure seed organizations repagronomist with relatively large quantities of seed of
resented were: Maricopa Farm Bureau Pure Seed
each improved variety for distribution to agriculAssociation, Yuma County Pure Seed Association,
tural agents in the State. In turn, agents distributed
and Chilean Alfalfa Seed Growers Association.
the seed to farmers who agreed to produce seed
On that date they formed the Arizona Crop Imunder conditions that would keep it pure. They also
provement Association with William Walton,
agreed to sell seed they did not need to their
president, Wayne Wright, vice-president and
neighbors at reasonable prices. In 1931, this proceCharles .Nartarnote, treasurer. The University of
dure was followed for Hegari sorghum and for Early
Arizona representatives at that meeting were
Baart wheat.
Watenpangh, G. E. Blackledge, Yuma County agA meeting was held at Buckeye in 1931 with 20
ricultural agent and Ian A. Briggs, Arizona Agriailfarmers present. Plans for an alfalfa seed growers
tural Experiment Station. The formation of the
association were discussed. At this meeting Laurides
,Arizona CropImprovement Association was a great
-

-

Anderson and Bob Hall were appointed by the
Buckeye Farm Bureau secretary to work with Ag-,

stride, forward for the benefit of agronomic and
horticultural crop production in the State.
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search on fluorine and in water and its effects on
human teeth. Margaret Smith recognized an association between the mottling and decay of the teeth of
children growing up in the Southwest and the pre-

sence of high levels of fluorides in the water they
drank. Howard analyzed the fluoride content of
scores of wells and, with her, established what they
believed to be threshold at which such content could
be tolerated without serious damage to developing
teeth. The two were coauthors of a number of papers

on the subject.
The couple, who had weathered a court case in
1938 -39 against the Board of Regents in winning

the right for both partners in a marriage to be
employed at the same State institution, now faced a
series of cases involving their joint studies.
The U.S. Public Health Service decided on a safe
fluoride level more than twice that recommended by
the Smiths. It was not until the 1950s that a compromise was reached, based on an agreement that in
arid and semiarid regions children drink so much
more water than youngsters in wetter areas that a

Margaret L.

Cammack Smith

lower fluoride limit should be established where
rainfall and humidity are low.
Earlier Margaret Smith had left the Department
of Home Economics in fiscal 1935 to become first
head of the new Department of Human Nutrition in

the AAES.
When Margaret L. Cammack arrived at the Uni-

Here she continued her research, including

versity of Arizona from Columbia University in

studies on vitamin A, until deciding in 1945 that
she should concentrate on rearing the two children

1925 to join the Department of Home Economics,
newly established in the College of Agriculture, she
began a career that was both brilliant and controverShe was an energetic red -head, generally recog-

she and her husband had adopted. The domestic role
she chose was characteristically an energetic one. In
addition to being wife and mother, she helped not
only with the construction of the family home in El

nized by her colleagues as a first -rate scientist -

Encanto Estates but later, when her husband's

innovative, meticulous, and unafraid of a good scrap

health was failing, almost single -handedly built a
cabin on Mount Lemmon.

sial.

when she thought she was right.
In the earlier of those years the department curriculum was changed dramatically to include research and instruction in nutrition and, for the first
time, the Arizona Agricultural Experiment Station
(AAES), had a home economics research specialist.

She was Margaret Cammack Smith. In the late
1920s, Cammack married Howard V. Smith, a
professor of agricultural chemistry in the College.
The Smiths were both husband -and -wife and
professional partners, especially in pioneering re-
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Those who served with her on the faculty remember her as a person with a great sense of humor,
but who could disagree with them, or even be angry,

without disrupting mutual respect and friendship.
Others who knew her recall that she was warmhearted and outgoing, giving generously of herself
and her time to various groups, committees and a
wide circle of friends.

Margaret L. Cammack Smith died in August
1978, at age 83.

Beginning in 1931 -32, women joined Farm Bureau

members in "Construction of a County Program of
Work. Volunteer homemaker leaders of the 1930s began
assuming responsibility for follow -up teaching at local

clubs after attending initial training lessons taught by
home demonstration agents. Countywide Homemaker

1932 -33

AAES farms at Tempe, Mesa and Tucson were involved

in water users' groups financial problems this year.
The Regents approved a promissory note of $895 to the
Salt River Valley Water Users' Association to be used in
the Association's efforts to secure a loan from the Recon-

Club planning emerged in this decade. Maricopa County
reported the first Rural Homemaker County Coordinating Committee in 1937 -38.

struction Finance Corportion to repay its debt to the
federal government. The $895 figure was derived by

The State Museum moved out of the Agriculture

had 179 acres.
A year earlier, the Flowing Wells Irrigation District
had defaulted on its bonds. The University was a member

Building this year and into the newly completed Arizona

Stadium. The Museum had been in the Agriculture
Building since shortly after its completion in 1915.
Revenues from about 600,000 acres of public lands
granted to the University by State and federal govern-

ments fell to approximatley $35,000 from a high of
$55,000.

assessing $ 5 per acre for the Tempe and Mesa farms, which

of the District because of the AAES "New University
Farm," also known later as the Casa Grande Highway and
the West Campus Farm . An amount not to exceed $1,750
was allowed by the Regents to be offered to the District by
the University as its assessment. These funds and those

An Arizona State Museum collection, College of Agriculture Building, about 1929.
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Rubert B. Streets, professor of plant pathology, with plants in a 1950 photograph. At left is Steve
Fazio, later head of the Department of Horticulture; second from right, Ross M. Allen, later
professor of plant pathology, all in the College of Agriculture.

Plant Pathology
Should someone, in his wildest dreams, attempt
to create a plant disease that kills more than 2,500
species of plants, thrives as deep as ten feet in soil
and resists all attempts to control it for 100 years, it
would be Phymatotrichum root rot, an actual disease. It was observed first in Texas in 1888. It was

nivorous nature toward roots of such a variety of
plants.

By 1930, the root rot appeared more and more

The disease was first described in Arizona in

frequently in new crops in Arizona, including stone
fruits, pecan and nearly every new landscape shrub
and shade tree introduced.
Rubert B. Streets, plant pathologist in the University of Arizona College of Agriculture, noted that

1904. It caused sudden death in alfalfa from infection of roots and from decay of the roots. Shortly

plants native to the Sonoran Desert -mesquite,
palo verde, ocotillo- rarely, if ever, showed the

thereafter it was noted in cotton, beans, peach,

Texas root rot symptoms of leaf wilt, yellowing and

almond, pecan and many new broadleaf crops being
introduced into Arizona Territory. The fungus was

sudden death that introduced plants so often did.

causing widespread losses in cotton, and was dubbed

cotton root rot or Texas root rot.

later identified on roots of cotton and named
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Ozonium, or Phymatotrichum omnivorum, for its om-

He later demonstrated that the fungus is indigenous
to desert soil in the southwestern United States, and

although often observed on roots of these plants,
seldom attacked them. It was also noted by him and
by J. J. Taubenhaus in Texas, that narrow leaf, or
monocotyledonous, plants did not die from the disease. These were crucial observations to later think-

mg that led to creation of techniques to test new
crops in desert soil for susceptibility to this fungus
and to develop additives to the soil to suppress ir.
Upon careful study of the fungus in the College's
Department of Plant Pathology laboratory, it was

noted that seed -like bodies, sclerotia, were produced that could persist in soil for several years, even

in the absence of a root. Sometimes the fungus
produces spores, a moldy appearance on the soil
surface. Later, H. E. Bloss and lathers in the depart-

ment demonstrated that these spores were not so

noically important. R. B. Hine and his stuwed_ that the fungal filaments and the
ere the long -term, persistent portions of
that infected plants introduced into the

from other members were to be used to reorganize the
District into a mutual water company.
Meanwhile, at the University Farm, later known as the
Campbell Avenue and the Campus Farm, the barn on the
west side was completed in 1932 for use as a horse barn,
particularly for draft horses. Draft horse enthusiasts were

instrumental in securing funds to build the unit. However, other than housing a few horses, the facility was
never used as intended and was occupied by beef cattle
until 1978 when it again was used for horses. Recently a
horse metabolism unit was constructed in the barn for
digestion and metabolism studies.
On May 30, 1933, W. G. McGinnies was made acting
head of the Department of Botany after President Shantz

stepped down and limited his educational activities to
lecturing in botany along with administering the University. McGinnies also earned his doctorate from the University of Chicago this year.
Extensive research by AAES chemistry and soils investigator W. T. McGeorge on soil potassium revealed in
1932 that most arid -land soils in the Southwest contain
unusually high amounts of available (exchangeable) potas-

sium, amounts sufficient for many years of cropping.
Streets and his stud the increasingly
ndivídually and in
fungicide and
n their battle
ents consisted:

¡ne, súlfi :afn -'

en kerosene were
Streets discovered that the c
um sulfate, soil sulfur and pr

Thus, potassium fertilizer is not ordinarily applied now in

1985, resulting in a savings in the cost of agricultural
production.
R. A. Greene earned the first doctorate in agricultural

chemistry awarded at the University. He received it in
June 1933.
A. B. Ballantyne served as a leader of county Extension

programs and assistant to Director Ross for many years
before he became rural sociology specialist in 1933. The
sociologist's plan of work was an individual project; its

steer manure was effective in reducing losses;
often preventing infection in individual peach an

purpose was to provide service to people in counties where
there was no agricultural agent. Additionally the

pecan trees, privet and oleander when applied to the

sociologist sponsored citizenship and other social ac-

soil before symptoms became serious. Persistent
study and perserverance had proven itself. The
Streets Treatment is widely used by nurserymen and
home gardeners today. It is cheap, effective and safe
for anyone to apply.

In more recent years, new fungicides and soil
fumigants came into the market place, most have

been tried against Texas root rot, but few have
proven effective when applied in large plantings of
row crops, forages or whole orchards. As is so often

the case in science, indeed in all of nature, the
simplest approach frequently is most effective. It
requires an astute observer to identify the obvious;
intuition, education and serendipity often combine
to play a role in solving tough problems.

tivities Statewide. Ballantyne was the "emergency county
agent" for Gila and Mohave counties, neither of which had
Extension programs.
With the Depression in full swing, one can understand
the need for Extension rural sociology services. Recreational schools were conducted in four counties under the

direction of representatives of the National Playground
and Recreational Association of America. The Association
was sponsored by the USDA. County schools were conducted in four -day periods. Some 2,370 persons attended.

Instruction in rural recreation included games, singing, storytelling and similar kinds of activities. This
activity marked a departure for Extension from traditional
agricultural production work and set the stage for further
involvement in programs designed primarily to improve

the quality of life for rural and urban people.
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1933 -34

At the beginning of this year, B. Eleanor Johnson

sociate veterinarian. Pistor was the first veterinarian ap-

became head of the Department of Home Economics. And
on March 29, 1934 the Department became the School of
Home Economics with Johnson appointed its first director since the division was part of the College. By now there

pointed to the University faculty. He had earned the

were three major fields in Home Economics: foods and
nutrition, vocational home economics and general home
economics. Seven faculty members taught 32 courses to
67 majors and several nonmajors.
Cramped conditions in the old Practice House led to
trading it in the summer of 1934 for a small residence at
1420 East Fourth Street. Laboratories and other facilities

doctor of veterinary medicine degree at Washington State
University in 1926.
One day later Henry A. Wallace, USDA, Washington,
D.C. , delivered the commencement address and, in turn,
received an honorary Doctor of Science Degree from the.
University.
Destructive milk price wars raged in the Tucson and
Phoenix areas during the Depression years. In 1934 a Milk
Marketing Agreement was adopted under provision of the

Agriculture Adjustment Administration and the wars

in the Agriculture Building were remodeled again to

ended. This agreement was a stabilizing force for the dairy

accommodate expanded enrollment and programs.
Instruction in entomology and economic zoology was
moved from the College of Agriculture to the Department
of Zoology in the College of Letters, Arts, and Sciences
this year.
William J. Pistor (1922) was appointed May 29 associate professor of veterinary medicine and AAES as-

industry and helped keep it on a sound footing in later
years.

The Arizona Legislature had appropriated $937,500 to

support the University in 1933 -34. To "help meet
economic emergency in the State," the Regents cut the
budget to $627,680. The 1932 -33 appropriation was
$1,002,500.

Charles T. Vorhies, head of the Department of Entomology, second from right standing, teaches entomology class,
Agriculture Building, 1930.
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1934 -35

During the depths of the Depression, some in the
College of Agriculture were very busy and some probably

were not. George W. Barr, agricultural economist, for
instance, was very busy. He had tasks this year that were
described as falling into three divisions: analyses of enterprises, assistance in cooperative marketing and dissemination of outlook information. Barr was involved in national
agricultural programs in 1933 and 1934, such as crop,
seed and feed loans; cotton, hog and wheat reductions;
cattle, sheep and goat purchase programs; a dairy licens-

tion on plants associated with intoxication of grazing
animals, and in later years, of quantitating toxic levels of
nitrate in nitrate -fixing plants.
Pinkeye (bovine keratoconjunctivitis) work revolved
around identifying infectious agents, principally Moraxella bovis and attempts to reproduce the disease.
,

Parallel investigations grew from pinkeye research
when suspicions developed that vitamin A deficient cattle
were more susceptible to eye disease. Later, considerable

success was achieved with Stanley and B. P. Cardon

ing agreement; and a citrus marketing agreement.
Another program in 1934 involved the wheat acreage

proving the benefit of vitamin A, or carotene supplementation, to cattle grazing dry, leached grass. Not only did

reduction campaign, with Barr being part of a team that
advised 113 farmers.
Growth continued in the School of Home Economics.

the supplement promote better health but it reduced

A new major, textiles, clothing and related art, was

at $627,680, the same as for 1934. And the annual

introduced. Then, in 1934, there were four majors that

revenue from the 600,000 acres of land allotted to the

students could pursue, and a minor was offered that

University by State and federal governments had fallen to

required 20 units, approved by the director. There was a
40 percent increase in enrollment in home economics over
the previous year, with 81 students working toward the
completion of the 130 units required for graduation.
Home Economics had been housed in the Agriculture
Building for 19 years in an area with limited expansion
possibilities. The classrooms on the third floor were hot,
especially during the summer. Air conditioning was unknown at this time, but fans usually were available to help
alleviate the hot conditions.
The new Home Management House was larger than the
original Practice House, but space was still a problem.

$20,000, down from about $55,000 two years before.
During a meeting May 9, 1935, the Regents voted to
terminate G. E. P. Smith, professor of agricultural engineering, to cut salaries of several persons including
E. D. Ball and J. J. Thornber, both former deans and
directors in the College of Agriculture and to consider
terminating Pistor.

The house was a duplex and there was a small house in the

backyard known as "Rag House," or "Tent House" by
students and groundskeepers. It consisted of a study
room, kitchen, bath and sleeping porch screened with
canvas, the rags of the name. Because of lack of space in
the main house, girls slept on this sleeping porch.
The reason for adding a veterinarian to the Department
of Animal Husbandry in 1934 was recounted by Pistor
many years later as being a serious problem of diseases
faced by woolgrowers in the Salt River Valley. Before
Pistor's arrival the animal disease course, Animal Husbandry 105, had been taught by E. B. Stanley, who was

not a veterinarian. Department activities and responsibilities always have been a mix of research projects and
public service, the latter being responses to requests for
animal disease diagnoses. Apparently there was a need for
such service or for research aimed toward solving animal
health problems before Pistor joined the faculty.
Pistor's early research projects were bovine pinkeye,

plants poisonous to livestock and hemoglobinuria in
pasture -fed cattle, projects that were to continue for
nearly 30 years.
Poison plant investigations centered on the identifica-

infertility and increased calf survival.
The Legislature held the appropriation for fiscal 1935

At the same time the Regents voted to urge the Legislature to appropriate more money to support the Bureau of
Mines.

Finally, one Regent moved at the May 9 meeting that a
woman's salary be cut to $1,500 yearly. Another Regent
responded that "if she were not worth more than that she
had better be dropped...." The Board voted to terminate
her.

About three weeks later the Regents reappointed the
woman at an annual salary of $1,800.
Also at that meeting, the Regents voted to reinstate the
salaries of Ball and Thornber and to retain Pistor on the
payroll. Smith's termination effective July 1, 1935,
stood. He was an outspoken man who at times did battle
with State officials about water policy and land use planning.

W. G. McGinnies began a year's leave of absence
without pay May 16.
Earlier, the Department of Dairy Husbandry bought a
60- gallon pasteurizer for the dairy laboratory in the Ag-

riculture Building. Milk processing operations were
moved from University Farm to campus and no more raw
milk was used on campus or sold elsewhere by the University after 1934.
Divisions of instruction in the College of Agriculture in
fiscal 1935 were agricultural and home economics education, agricultural chemistry and soils, agricultural

engineering, agronomy, animal husbandry, dairy hus141

southwestern Arizona, rosette contributed to the
loss of some plantings in the Mohawk Valley and in

the South Gila Valley, 10 miles east of Yuma,
rosette was especially serious. Finally Kinnison and
Finch reported in 1933 that "Growers question the
advisability of continuing operations of the pecan
orchards."
The cause of pecan rosette was determined by the
two College of Agriculture researchers to be non parasitic. Appearance of foliage and habit of growth

of the affected trees were indicative of disease.
Tufted, dwarf foliage was on terminal ends of
branches, brown lesion -like spots occurred on leaves

and die -back of twigs was common.
Finch and Kinnison focused their research efforts

on soils, soil reactions and soil nutrients on the
Pecans.

Horticulture
Pecan plantings in Southern Arizona expanded
from several hundred acres to the current 22,000 as
the result of research conducted by Alton H. Finch

and Allen F. Kinnison, two former heads of the
University Department of Horticulture. Their research was reported in the Agricultural Experiment

Station Technical Bulletin No. 47, 1933, Pecan
Rosette: Soil, Chemical and Physiological Studies.

Finch and Kinnison recognized the urgency of
solving the mysterious malady that affected pecan
trees in most commercial production regions, including Arizona. Young trees afflicted with pecan
rosette did not make satisfactory growth; many became stunted. Bearing trees produced markedly reduced crops.
Before the two College of Agriculture horticulturists began their investigations a research publication stated that hundreds of acres of pecan orchards
had been made unprofitable by the disease and had
been abandoned. Relatively few of the commercial
plantings in the pecan territory were entirely free
from rosette.
Later, Finch and Kinnison reported in their 1933
publication that orchards in the Santa Cruz, Casa
Grande and other valleys of southeastern Arizona
were afflicted to the point of abandonment. Trees in
many orchards had been removed and others had not
done well in the Salt River Valley because of rosette,
which was common also in the Safford Valley where

it had discouraged future pecan development. In
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physiological behavior of pecan trees. Their experiments included introduction of various dry chemicals and injection of solutions into tree trunks, and
dipping leaves in different concentrations of solutions.
Zinc additives gave the best response, whether
used in dry or wet applications or in a leaf dip. Their
experiments also indicated that treatment of rosette
in young, growing parts of trees responded better
than older parts.

Pecan rosette currently is controlled by foliar
application of zinc. Many methods of application
were tested including that by crop- duster aircraft.
Applications by high -pressure orchard sprayers
proved to be most effective, since it is necessary to
wet thoroughly the entire surface of newly emerging
leaves with the zinc solution for best absorption.
The results of experiments initiated by Finch and
Kinnison in the early 1930s, then, were responsible
for renewed interest in pecan production in Southern
Arizona and in the southeastern area of the United
States.
A 4,000 -acre pecan orchard south of Tucson is the

largest pecan planting in the world. Other large
orchards are at Red Rock, northwest of Tucson, and

Maricopa, southeast of Phoenix. And numerous
small orchards have been developed in recent years.
From a meager beginning of several hundred acres,
Southern Arizona has plantings covering more than
22,000 acres.
Finch and Kinnison played an important role in

the pecan industry of the United States and the
College of Agriculture is honored to recognize them
in its centennial publication.
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S. L. Owens, Graham County Agent, began using blackboard in his office to list hay market prices for farmers
wanting to sell hay, 1932.

bandry, home economics, horticulture and poultry hus-

1935 -36

bandry.
AAES divisions of research were agricultural chemistry
and soils, agronomy, animal husbandry, dairy husbandry,

The 1922 -36 era was marked by the Great Depression.
The Agricultural Extension Service in Arizona and across
the United States was called upon to help because it was

entomology, horticulture, human nutrition, irrigation,
plant breeding, plant pathology and poultry husbandry.
Margaret Cammack Smith left the School of Home
Economics to devote full time to research in the newly
created AAES Department of Human Nutrition. Martha

ideally suited to face the challenge and to work to help
bring about economic recovery. Some previously strong
Extension projects were dropped during the Depression
years (1930-1935), but after recovery began Extension

K. Fees joined the School's faculty to teach experimental
cookery and other food courses.

served the country well during the World War I years and

The 4 -H program began to rebound this year. The
Dress Revue was added to the activity list. The first
moving pictures of 4 -H Club work were made and
Statewide 4 -H radio broadcasts were made monthly.

Pontus H. Ross, director of the Arizona Agriculture Extension Service was a great leader by all accounts. His
administrative staff, the agents, specialists and all those
cooperating, served with distinction. The Arizona Agricultural Extension Service made major contributions
toward improvement of crop and livestock yields, which
increased dramatically in the State during 1922 -36.

Boys' and Girls' Club Week was held in 1934. The name
of this event was changed to State 4 -H Round -up in 1937.
The commencement address this year was titled "The

New Civilization." It was delivered by Rufus B. von
KleinSmid.

returned to its more traditional roles. Extension had
it repeated that service during the Great Depression.

The Arizona Crop Improvement Association was
formed in 1933, an organization that has continued since
143

then to be viable and strong. In nearly every commodity
area similar organizations were formed, members met and
discussed their problems, and worked out equitable solutions. In most instances, as in the case of the dairy groups,
improved product marketing was a major objective.
A. B. Ballantyne was still the rural sociology specialist

Ten years later, for fiscal 1936, the State appropriation

to the University was $700,000. Some of the "excess"
funds were earmarked for the College of Agriculture and
some of those funds were allotted by the College to establish a rural sociologist position. E. D. Tetreau was hired to

fill that position October 1.

in 1935. While he believed that the major charge of

A revolving fund was established to develop a program

Agricultural Extension should be directed to improving
agricultural production efficiency, he saw the need for
other kinds of programs that would help to improve the
quality of farm life.
In materials Ballantyne had submitted with his 1925
Extension annual report, when he was leader of county
agent programs, he wrote, "But we must now definitely
turn our attention to the human side of rural development. In addition, perhaps through our technical projects
in soils and crops, in hogs, in hats, in what not, we must
develop in the minds of farm folk a more healthful and
hopeful social philosophy. Our programs must be instrumental in giving direction to rural thinking. How is this
accomplished -by making Extension more truly educative. We have been too much inclined to measure our

to purchase and breed horses at the University Farm.
Other funds were set aside to strengthen the analytical
arm of the Department of Agricultural Chemistry and

results in the number of garments made, the tons of
limestone used, rather than in the educational advancement of those with whom we work. If along with the
improved practices we seek to introduce, there grows not
an understanding of the fundamental principles involved
in the change, the why as well as the what, our teaching
will yield only material gain and to some other agency
must be left the larger task of helping human beings to
discover their own hidden capabilities for useful service.
This is the great end to which Extension leaders for the
future must work."

Soils.

On January 3, 1936 the Regents accepted, with regret,
President Shantz' resignation, effective July 1, 1936.
Shantz then was to become director of the U.S. National
Forest Service Division of Wildlife Management. Harvey
Tate's appointment December 16 as Agricultural Extension horticulturist was approved by the Regents.

St. Valentine's Day brought a change of heart to the
Regents, who looked favorably upon Dean Burgess' recommendation that G. E. P. Smith be reappointed to his
position and at his full salary.
McGinnies resigned from the faculty of the College of
Agriculture effective April 9. Five days later the Regents
agreed to furnish land to the National Forest Service for a
building to house the Southwestern Forest and Range
Experiment Station. The two events were not related.
Meeting on May 26, the Regents appointed Burgess
acting ptesident of the University, effective June 1, so
that Shantz could leave a month early to vacation before
beginning his new job.
Edith M. Lantz, School of Home Economics faculty
member and one of the AAES researchers involved in the
mottled teeth study, left the University to become head of

the Department of Human Nutrition at New Mexico
State University in 1935. Louise Otis Burlinson succeeded

Lantz and served in that position until 1942. The nutrition department budget in fiscal 1936 allocated operational funds mainly for research. Teaching duties were
limited to a single undergraduate nutrition course in the
home economics curriculum, a graduate nutrition seminar and thesis advising for students enrolled in the master's degree program in nutrition.
Courses in the home management lab were offered

alternating semesters with child development until
1935 -36 when the Nursery School moved into newly
remodeled quarters in the old infirmary at 1401 East

Cover, "Buddy's Report Card" from the School of Home
Economics Nursery School at the Practice House, 1932.
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Fourth Street. The Nursery School was on the northeast
corner of Fourth Street and Highland Avenue just across
the street from the Home Management House. With this
acquisition, course offerings in child development and
home management were available both semesters.
Instruction in plant breeding and plant pathology was
returned to the College of Agriculture from the Department of Botany in the College of Liberal Arts this year.

agricultural agents. These materials included information
from both the Extension Service and Experiment Station.
During the Depression much attention was given to gov-

ernmental programs designed to alleviate the plight of
farmers. These included the Agricultural Adjustment
Administration (AAA), Rural Rehabilitation and others.
Articles also were included in the Arizona Producer and
other farm publications.
Radio was especially useful during this period. The
Extension Service had a broadcast each week on the National Farm and Home Hour, and a second program with
KOY Phoenix every Saturday. Extension purchased

equipment for making radio tapes at Tucson in 1935.
Recordings were made and provided to five stations in
Arizona. Farm flashes were dispatched daily. The infor-

mation used in radio talks was reworked and used in
feature articles for the print media. Movies also were used

at meetings throughout the State and helped to get the
message across concerning improved agricultural production practices and methods.

The Arizona Agricultural Extension Service did not
have an entomologist during 1922 -36, except for one year
when a part -time employee was hired. Occasionally insect
problems were severe but little was done to solve them. In
1931 an experimental hopper- catcher was developed in
Maricopa County and was used in demonstration. Other

demonstrations to determine the most effective poisons
for ant control were conducted in Yavapai and Maricopa
counties in 1930. Cyanide was most effective in Yavapai
County and sodium arsenite proved best in Maricopa
County. A spray compatibility chart of insecticides and
fungicides was published by Extension in 1936.
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Locoweed killing demonstration using gasoline torch,
near St. Johns, July 1936.

R. B. Streets, published Acid Arsenic Spray for Perennial
Noxious Weeds in 1936. Simultaneous with and following
publication of this bulletin, 15 to 20 weed -control dem-

onstrations with herbicides were conducted by agricultural agents each year. At that time the principal chemicals used were dilute sulfuric acid, different forms of
arsenic, sodium chlorate and calcium chlorate.
Principal horticultural programs during 1922 -36 concerned orchard management, citrus and citrus bud selection, nut culture, vegetable and potato production and

gardening. Head lettuce was grown successfully in
The first master of science degree in animal husbandry
was awarded in June 1936. The master's degree in agricultural chemistry and soils was awarded to A. D. Ayers, who
went on to a noteworthy career in the federal government.
The first full -time agricultural communications worker
was Mernice Murphy, employed as Extension editor be-

Coconino and Navajo counties, but marketing was a difficult problem.
Rapid expansion of citrus acreage began east of Mesa in

1935 -36. And not much later, pumps were installed
along the Colorado River to lift water to the Yuma Mesa
where land planted to citrus also increased rapidly.

ginning September 3, 1936. The job description stated

that the work was that of interpreting for the public
accomplishments of regular and emergency Extension
programs. During this period news releases were dispatched through the University News Bureau to county
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Crop dusters became a familiar sight after World War II.
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Chapter 5/1936-1951
Change initiated and closed this period; World War II
occupied the middle years.
Paul Steere Burgess, dean of the College since 1931,

took up the reins of the University presidency in July
1936, leaving Ralph Sams Hawkins to act as dean and
director. Extension Director Pontus Ross began a leave of

absence due to illness November 1, 1936. Professor of
Agricultural Economics George Barr was named acting
director of Extension. Barr held that job until the end of
April 1937 when Charles U. Pickrell was named to succeed Ross, who had died earlier in the month. Burgess
resigned the presidency, which he had never sought.
Alfred Atkinson became president in August and Burgess
resumed the deanship and directorship in the College of
Agriculture.
Burgess resigned his positions in the College in 1938 to

become dean and director at the University of Rhode
Island College of Agriculture. Hawkins again was named
acting dean and director. Burgess returned in 1939 to the
deanship and directorship at Arizona, and remained until
1951 when he stepped down.

Pickrell continued as Extension director throughout
this period, after his appointment in 1937.
Atkinson's presidency extended into 1947 when he
resigned to become adviser to the Regents. James Byron
McCormick followed Atkinson and was University president until 1951, the close of this period in the history of
the College of Agriculture.
Little organizational change occurred. The Department
of Veterinary Science was established in 1938, but renamed Animal Pathology the following year. Also early in

this period Entomology and Economic Zoology moved
from the College of Liberal Arts to the College of Agriculture. As this period drew to a close, Rural Sociology was
dropped from the Department of Agricultural Economics
and Economic Zoology experienced the same fate in the
Department of Entomology.
Enrollment had been recovering slowly from the decline of the early Depression years, but dropped sharply
during the war years. It rose dramatically following the
war's end, only to begin falling again in 1950 and 1951
with the beginning of the Korean War.
One constant throughout this period was cotton. It was

the major field crop in Arizona during 1936 -51. First
grown commercially in Arizona in 1912, only the extra
long staple, American -Egyptian cottons were produced.
Extension agents and most persons involved with agriculture realized that rotating crops with cotton was a
desirable practice. Nonetheless, about half the irrigated
land in the major cotton producing counties, Maricopa,
Pinal, Yuma and Pima, were planted to cotton because of
the price of cotton relative to other field crops.
Arizona had long been known for producing the very
highest quality cotton, as affirmed in Extension Agronomist Robert L. Matlock's circular High Grade Cotton
Helps Win Wars, published in 1944. Throughout the
war,
College efforts were directed to increasing acreage and lint

yield and quality. Extension tools included cost -of-

production studies, surveys of the relationships between
agricultural practices and yield, and production contests
among growers.
The shorter -staple, higher -yielding cotton types
147

1936 -37

gradually became more important in Arizona during
1936 -51. By 1950 Acala 44 was the principal short staple

variety. Two years before, the Midvale Farm south of
Tucson produced 25 tons of Acala 44 planting seed
for the certification program. Extension variety demonstrations always included entries about to be released
such as the Acala 44 and were conducted in each cotton
growing county.

At the higher elevations in Graham, Cochise and
Greenlee counties demonstrations using New Mexico
Acala cottons were conducted by Extension agents. These
high quality lint varieties were well suited to cultivation
at elevations of 3,000 to 4,000 feet, and a premium was
received for lint produced.
A 1951 Extension publication Ten Steps to Successful
Cotton Production summarized recommendations of that
time.
The focus of the College's research and extension missions on improving yields and quality of food and fiber
produced in Arizona, although intensified by World War
II continued to be relatively unaffected by change during
1936 -51, as was the emergence of cotton as the State's
major field crop. The education mission of the College was
relatively unstable as a result of the Depression, the war
and the postwar enrollment boom. None of the missions

of the College of Agriculture, however, seemed to be
much affected by the changes of high -level administrative

personnel that marked the beginning and end of this
period of history.

During their October 28 meeting, the Regents named
Paul Steere Burgess president of the University effective
November 11, 1936. He had been acting president since
June 1. Named acting dean of the College of Agriculture
and acting director of the AAES was Ralph Sams Hawkins, head of the Department of Agronomy. The Regents
also voted to put the AAES farms back into business by

authorizing sales of dates and suckers from the palm
plantings and of other excess products from the farms.
This fiscal year brought a new division to the College of
Agriculture. The Department of Agricultural Economics
and Rural Sociology was established, perhaps in response
to the passage of the Bankhead -Jones Act in 1935. Federal
appropriation to the College of Agriculture through this
act in fiscal 1937 was about $3,100 for support of agricultural product marketing and use studies.

Agricultural engineering majors returned from the
College of Engineering to the College of Agriculture for
instruction. Range ecology disappeared into the botany
program in the College of Liberal Arts.

With the completion of the new Administration
Building (now the Nugent Building) University administrative offices were moved out of the Agriculture Building. So, too, were the offices of the Biological Survey, the
work of which in Arizona was apparently finished. The
College of Education, however, continued to be housed in
the Agriculture Building.
The greenhouses and headhouse behind the Chemistry

Building were completed March 26, 1937. They cost
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Man examines first trench silo constructed in Gila County, 1936.
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Fortunately for the culprits, no charges were filed
against them.
Burgess, who received his formal education in soil

microbiology and biochemistry, came to the University of Arizona in 1924 to teach agricultural
chemistry and soils. Here he gained a national repu-

tation as a specialist in problems with arid and
semiarid alkaline soils.
He was made dean of the College of Agriculture
and director of the Agricultural Experiment Station
in 1931.

Despite his uncompromising position on the
bonfire incident, Burgess was known as a dean who
established lasting rapport with students. He still is
remembered as a jovial man, usually smiling and
ready to visit, and fair -minded in dealing with complaints.
When he stepped down as president at his own
request, the Regents acknowledged his service by

Paul S. Burgess
Paul Steere Burgess was a Rhode Island native
whose popularity at the University of Arizona resulted in his being named president over his strenuous personal objections but who also was a hard -line
disciplinarian.
He had been at Arizona 12 years, five of them as
dean of the College of Agriculture and director of the

Agricultural Experiment Station, when Homer
Shantz resigned as president of the University in
1936. After naming him acting president in June
1936, the Arizona Board of Regents insisted that
Burgess accept the position.

He accepted, however, and held the post from
November 1936 until Alfred Atkinson succeeded
him the following year.
He was not a man to tolerate student pranks.
When undergraduates made a bonfire of cartons
in which seating for the new auditorium had been
delivered and then got in the way of police and
firemen dispatched to cope with the blaze, Burgess
made no allowances for boyish exuberance on the eve

of a basketball game.
"Students on our campus must realize that when
they interfere with fire or police officials they commit a felony punishable by a prison term," he declared.

establishing in his honor the Paul Steere Burgess
Fellowship for a graduate student in agriculture.
Bartley P. Cardon (later to become dean), the first
recipient, learned he had been selected to receive the
fellowship from Burgess himself.
Burgess returned to Rhode Island in 1938 as dean
off` agriculture at Rhode Island State University, but
was persuaded to accept reappointment to his former

position at the University the following year. He
continued as dean and director of the Agricultural
Experiment Station until 1951, when he again relinquished administrative duties to become a
chemist for the Station.
There were some contradictions in his personality. Although he declared to an eastern correspondent who had written that he would be pleased "to
have a few drinks with you" that "none of the people

in my college drink" and was known to frown on
smoking, he chewed tobacco.
Cardon recalls that Burgess had a cuspidor in a
desk drawer that he would pull out when he needed
to spit. And he loved to play penny -ante poker.
As early as 1944, Burgess became an advocate of
the preservation of small, family farms. He was
convinced that the nation's health, especially that of
its children, depended on the maintenance of the
diversified, family farm.

He retired in 1954 and went back to Rhode
Island, where he died in 1968, at the age of 82.
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white photographs of demonstrations and other accomplishments. They were still used in Extension publications in 1937, but slides and motion pictures also had
become a part of Extension educative effort then. Extension personnel have relied heavily, too, on charts,
blackboards and every available kind of-visual aid to carry
their messages.

Beginning in 1936, Extension home demonstration
agents carried joint appointments with the Extension
Service and as supervisors with the U.S. Farm Security
Administraion Rural Rehabilitation. Salaries were paid
by Extension and expenses were paid by Rural Rehabilita-

tion. Home Demonstration Agent Alberta Harris, of
Pinal County, reported in 1936 that her duties included
helping in the preparation of home plans for standard
loans and introducing the accounting system recommended by the State Rural Rehabilitation administrator.
She also conducted schools on low -cost housing, secured
pressure cookers for families, provided children's clothing
from W.P.A. sewing rooms, and established a coopera-

tive to market rural women's crafts, such as hand embroidered handkerchiefs and loom rugs. Topics of

William J. Pistor, College of Agriculture veterinarian,
performs eye cancer surgery, late 1930s.

demonstrations and workshops conducted for Rural Rehabilitation homemakers included beds and beddings,
mattress making, construction of wooden boxes,
doorsteps and shelves, and repair and refinishing of chairs
without springs.

$22,844 and were funded through the Public Works
Administration
On May 5, the Regents accepted Burgess' resignation
as president of the University, effective when a new president could begin. In honor of Burgess, the Regents established the Paul Steere Burgess Fellowship for students in
agricultural chemistry.
Selected to follow Burgess on May 5 as president of the
University was Alfred Atkinson, who took office August
16, 1937. Burgess resumed his duties as dean and director
in the College of Agriculture.
Pontus M. Ross served as director of Extension nearly
14 years up to his untimely death April 5, 1937. He had
been a strong leader until he took a leave of absence in
November 1936 and the work of Agricultural Extension
had moved forward during his period of service. George
W. Barr then served as acting director from November 1,
1936 until the appointment of Charles U. Pickrell on May
1, 1937. Pickrell had graduated from the University of
Arizona College of Agriculture in 1917. Before becoming

director of Extension Pickrell had served as livestock
specialist, then agricultural agent in Yavapai County from

1920 to 1922, and again as livestock specialist 19231937. He came to his new office with a strong background

in Agricultural Extension work.
Early Extension reports included many black -and150

Harvey Tate, Extension horticulturist, demonstrates
tree training to a group, near Benson, 1936.

Aggie Club raises money for College of Agriculture Livestock Judging Team, about 1937.
1937 -38

George W. Barr was named head of the new Department of Agricultural Economics and Rural Sociology beginning July 1, 1937. E. D. Tetreau was responsible for
the rural sociology portion of the departmental duties.
These two men were the faculty of the department.
Classes in agricultural economics and rural sociology
were offered only during the second semester, a plan that
continued for 10 years. Most of the efforts of the two -man

team were directed at research and rural rehabilitation
programs during the Depression. Classes of the first curriculum were agricultural economics, marketing farm and
ranch products, agrarian movements and farm management.
The Bankhead-Jones Act appropriation for fiscal 1938
was nearly $7,000 for research on marketing and use of
farm and ranch products. The department has conducted

more than 140 research projects since 1936, when two
projects were commenced before it was established. One
of these projects continued for 20 years and was titled "A
Supply -Price Relationship and Trends As They Apply to
Arizona Farm and Ranch."
Significant research in the Department of Animal Husbandry and Animal Pathology (a new name this year) was
published this fiscal year. As a portion of his dissertation,

E. B. Stanley, department head, determined the water
intake of cows on a desert range. Those data are the most

extensive available and are the bases for water intake of
range cattle mentioned in the Nutrient Requirements of Beef
Cattle , published by the National Research Council of the

National Academy of Sciences. The data appeared in
AAES Technical Bulletin No. 79, 1938 and in a departmental publication.
In the early 1930s Stanley had taken a sabbatical to the
University of Wisconsin to work on his doctorate. He had
planned to take a second sabbatical in the early 1940s to
return to the University of Wisconsin to complete degree
work. Unfortunately, the war years prevented him from
returning to Wisconsin and as a result he never received
the doctorate.
The water intake study was conducted on the
Chiricahua Ranches Company ranges near Sonoita. The

person responsible for collecting the data was Ernie
Hussman, who in 1938 became superintendent of the
University Farms.

In the field of education, R. W. Cline was appointed

Head of the Department of Agricultural and Home
Economics Education. Cline served in that capacity for
some 29 years. He was nationally known and respected for

his writing and research expertise. Two years after his
appointment, Cline received his doctoral degree from
Ohio State University. During Cline's tenure at the University several program changes were made. Two graduate
degree programs at the master's level were developed and
initiated. The first was a master of agricultural education
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Aggie House, early 1950s.

degree and the second a master of science degree in agricultural education.
Between 1927 and 1937 five students completed the
agricultural education major and graduated with
bachelors' degrees from the University of Arizona. In the

W. N. Beeson was a member of the Department of
Animal Husbandry and Animal Pathology in 1937 -38
and then moved to Purdue University where he became

first 20 years that agricultural education was offered at the
University ten students were graduated. The largest class
of agricultural education majors was in 1923, which had

chemistry and soils in June 1938. He became prominent
as an administrator in the federal government.
The Aggie House was founded in 1937 as a low -cost
housing cooperative for undergraduate and graduate men
in agriculture.
The Aggie House now can accommodate 25 people, of
whom 20 percent may be in nonagriculture majors.
House members must maintain a 2.0 cumulative grade
point average, but more leniency is given to freshmen.
"The purpose of the house is to provide cheap housing
for agriculture students," said Troy Edwards, president of
the house in 1984.
The Aggie House, is at 819 North Euclid Avenue and
independent of the University of Arizona administration.
Its residents own and run the house.
City of Tucson building inspectors declared Old Main
to be unsafe and ordered it vacated on June 28, 1938.

two students. No majors were graduated from 1935
through 1939.
In personnel action, Alton H. Finch was named acting
head of the Department of Horticulture October 2 and
was appointed later to head the department effective July
1, 1938. Robert L. Matlock was promoted to associate
professor of agronomy and associate agronomist in the
AAES July 1, 1937, but resigned from the faculty September 15. Pistor was made professor of veterinary science

and AAES veterinarian. Mernice Murphy, first Agricultural Extension Service information specialist, resigned
effective January 28, 1938. Nearly ten years passed before

the positon was filled. On May 31, 1938 E. D. Ball,
former dean and director in the College of Agriculture,
was granted one year's leave of absence due to illness.
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extremely prominent in the field of animal nutrition. And

R. F. Reiteiner received his doctorate in agricultural

Apache Pass and settled in the Sulphur Springs
Valley. (This pass was the gateway to the Chiricahua

Apache Nation. Apache warriors attacking at the
pass, cost the Butterfield Line more stages, men and
horses than were lost during all of the other portions
of the trip from Missouri to San Francisco.)

During the next 20 years, cattle in Arizona became a glut on the market. The hides usually were
worth more than the meat. Later, in the 1890s, a
severe drought hit Arizona and cattle died by the
tens of thousands. Yet, as the Territory entered the
20th century, approximately 1 million head of cattle, mostly range, inhabited Arizona.
Just before World War I began, a major change

began to spread through the cattle industry, the
barbed wire fence. Never again would the cattle

Cattle
Cattle first came into the southwestern United
States almost 450 years ago. These cattle accompanied the Conquistadors who explored their way
north out of Mexico looking for the fabled cities of
gold. To the Conquistadors, it was wild and virgin
territory. They brought cattle along to provide meat
on the long trip north and when they left, they left
the cattle here.
The Conquistadors did not find the fabled cities
of gold, but the cattle left here forecast the development of an industry that returned $495,648,000 to

Arizona in 1983 through the sales of cattle and
calves.

Almost 300 years ago Father Kino and other
Jesuit priests again came out of Mexico, again with
cattle. Instead of looking for gold, they were looking for converts to Christianity and being wise apos-

tles they taught the Indians to raise stock and to
farm. These teachings ensured that the padres would
not have to pursue nomadic audiences.
Descendants of these Spanish cattle remained in

the region until Civil War days when all the cattle
were moved out, either east to feed the two armies of

the Civil War or west to feed the gold miners in
California. In the early 1870s, drovers began restocking Arizona's ranges. The most noted was Colonel Hooker, who brought two drafts of cattle over

industry be the same. Before fencing, many herds
were large and migratory, moving to available feed
and water. The new fences restricted that latitude of
movement. Ranchers had to learn during the next
50 years to operate in a limited and defined space,
under variable conditions; to manage forage and
handle cattle under fenced conditions. In the 1920s
and 1930s, the federal government became involved
establishing management procedures, first by the
Forest Service and in the 1930s, the Bureau of Land
Management.
Cattle ranch operations today use the grazing
resources of public lands. A typical ranch may have

no more than 5 percent to 10 percent deeded or
patented land. The remainder is leased public land,
federal and/or State grazing land.

The College of Agriculture has been an active
partner to both rancher and land managers in developing new and better management techniques to
use those natural resources.
The cattle -feeding industry in Arizona began to

show signs of real growth during the 1930s. The
first feeders association in the United States was
formed in Arizona and has been active ever since.
After World War II, the cattle- feeding industry
grew to maturity, eventually fattening 1 million
head annually. It became a highly sophisticated
industry.

Arizona was a model for stockmen across the
nation. Techniques developed and managers trained
in Arizona were widely sought for expertise. Again
the Department of Animal Science was a motivator

in the research and development of this dynamic
industry, especially in ration preparation and environmental control.
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Howard V. Smith's agricultural chemistry class, 1939. Identified are 1. Smith, 4. Jack Tryon, 5. Boysie Day, 6. Weslie

Kleinkauf, 11. Bartley P. Cardon, 12. George Pearson, 13. Roy Young, 14. Bob Harding, 16. Don Keyfauver.
1938 -39

University joined the School of Home Economics faculty.

Burgess resigned as dean and director in the College of
Agriculture effective August 15, 1938. One month ear-

She initiated the first research by a full -time Home

lier R. S. Hawkins had been named acting dean and
director while Burgess was on leave. And on October 8,
Ian A. Briggs was appointed acting head of the Depart-

ment of Agronomy by the Regents and promoted to
associate professor of agronomy. He filled the vacancy left
by Hawkins.
Animal pathology was split away from the Department
of Animal Husbandry this year and made the Department
of Veterinary Science, headed by Pistor, the only faculty
member.

Jean Stewart was hired December 28, 1938 as the
Agricultural Extension Service nutritionist.
The 480.75 -acre Prescott Dry Farm was sold January
18, 1939 to Jasper N. Wilkinson for $1,445.
On March 13, the Regents approved the move of the
Department of Entomology and Economic Zoology from
the College of Liberal Arts to the College of Agriculture.
E. D. Ball's sick leave was extended without pay through
fiscal 1940.
Earlier in the year Ethel Thompson from Columbia
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Economics faculty member the following year. This project was conducted over a seven -year period, 1940 -47, by
Thompson, Ada M. Ridgway and Elizabeth H. Cox. The
findings of the research, concerned with basal metabolism
of young women in Southern Arizona, brought national
recognition to the School of Home Economics team. The
Journal of Nutrition , October 1948, published the research
in an article, "Basal Metabolism of 218 Girls and Young

Women of Southern Arizona, 14 to 23 Years of Age,
Inclusive."

Also in 1938, Mary Adele Wood was appointed instructor of institutional management and manager of the
University cafeteria. Soon thereafter, she added practical
laboratory experience at the cafeteria for School of Home
Economics students in institutional management, quantity foods and food service supervision.
Bartley P. Cardon was commissioned an Army 2nd Lt.
at commencement in June.
The population of Arizona grew fast during the 1930s
and 1940s and considerable interest developed in landscaping public and private structures. Agricultural agents

assisted with selection of proper plants for landscaping
and dates of planting, and in care of plants, pruning and
planning for planting attractive landscapes. In 1938 plans
for landscaping the Casa Grande City Hall were developed
by Horticulture Specialist Harvey Tate. Individual
cooperators were selected in many communities. Plans for
landscaping their homes were prepared and then when the
owner did the planting, a meeting or field day was held so

that everyone in the community could benefit from
suggestions that had been made and implemented.
Tate also developed several slide sets concerning home
beautification and landscaping. In an average year, 13 to
15 major meetings were held, with 600 to 800 persons in
attendance. Tate wrote Lawns for Arizona , a publication
that was revised periodically during his period of service
with the University.

The principal sites for fattening cattle in enclosed
yards, or feedlots, were in Maricopa, Pinal and Yuma
counties in 1938.
The annual revenue from the Land Fund rose for the
first time in several years. Income was $25,000, up
$5,000 from the year before.

1939 -40

Discovery and change were the keywords this fiscal year

as the fourth decade of the 20th century drew to a close.
Paul Steere Burgess, for instance, apparently discov-

ered that he did not want change. He returned to the
University from Rhode Island to reassume on September
1, 1939 his roles as dean and director in the College of
Agriculture. Ralph Sams Hawkins, who had been acting
dean and director, was appointed to newly created positions of vice dean and vice director, also effective September 1.
-rw. T. McGeorge, agricultural chemist in the Department of Agricultural Chemistry and Soils, was first pub-

lished in an AAES technical bulletin in 1932. His last
AAES publication was in 1957. In all, he authored or
coauthored more than 40 AAES bulletins.
An investigation of far -reaching interest by McGeorge
during the 1930s related to the design of the most favor-

able bed for lettuce production. The challenge was to
reduce damage resulting from high concentrations of soluble salts rising to the top of the bed by capillarity, and to

College of Agriculture student body in 1938.
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increase the efficiency of irrigation and fertilizer applied.

McGeorge's solution was a flat bed with two rows of
lettuce planted along the side, about 22 inches (55 cm)
apart. This bed is standard in all lettuce production today.
McGeorge made extensive studies on nitrogen levels
and available phosphorus and potassium in Arizona soils,
as well as the factors that affect their availability. Nitro-

gen was determined to be the most deficient element.
In extensive studies on soil potassium, McGeorge
found that the majority of Arizona soils cultivated under
irrigation contain unusually high amounts of available
potassium, in most cases sufficient for many years of
cropping. As a result, potassium fertilizer ordinarily is not

of range of practicing veterinarians. In fiscal 1940, more
than 700 diagnostic specimens were received, and 18 field
demonstrations were made for the Agricultural Extension
Service. A plea was made to University administrators for
additional staff to help overcome the difficulty of getting
research done in the face of constant demand for service
and in maintaining a teaching schedule. But, no help was
forthcoming until after World War II.

By the close of the 1930s the School of Home
Economics had expanded into several rooms in the Agriculture Building that had been occupied by the Extension Service and education programs, including Room 18
in the basement, a rat lab for nutrition courses one semes-

applied, thus saving farmers money and reducing con-

ter and for a workshop in home furnishings another.

sumer costs.
McGeorge discovered in a study of chlorosis in citrus
and deciduous fruit trees that it was lime- induced; as in
calcareous soils both iron and manganese are of low availability. Factors contributing to chlorosis were found to be
poor drainage and soil aeration, calcium bicarbonate alka-

Research in Room 18 focused on vitamin A deficiency.

linity and high pH value of the soils.
Insect problems continued to intensify with expanded
acreages of irrigated field and horticultural crops. A modest AAES research program was conducted as limited time
and funds permitted. Pests that received particular attention from AAES entomologists during the period between

the two world wars, particularly the 1930s, included
cotton insects, Thurberia bollworm (Vorhies, 1936), har-

vester ants (Nichol, 1931), fig beetle (Nichol, 1935),
olive parlatoria scale (Nichol and Wehrle, 1935), grape
insects (Wehrle, 1939) and grasshoppers (Ball and associates, 1935- 1942).
In 1939 -40 the Department of Veterinary Science was
renamed, again to be known as the Department of Animal
Pathology, its first name. In the dean's annual report for
1939 -40, he referred to the back and forth changing of
names, attributing it to the need to avoid any inference
that a professional veterinarian curriculum was offered.
Pistor also asserted in anecdotes of later years that the
name, "Veterinary Science," made the department too
visible, subjecting him to widespread and heavy demand
for service, the implication being that there were too few
practicing veterinarians available to meet needs.
College of Agriculture annual reports of the late 1930s
and early 1940s repeatedly emphasized that courses

taught in the Department of Animal Pathology were
presented in support of curricula in the Departments of
Animal, Dairy and Poultry Husbandry. Pistor taught all
three courses offered by the department as well as participating in animal, dairy and poulty husbandry seminars. Preveterinary student counseling also was a faculty
responsibility.

In addition to teaching, Pistor spent time in service
work, investigating losses to disease in cattle, horses,
sheep, hogs and poultry and in giving aid to ranchers out
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The escape of an albino rat caused some disturbance
among faculty as the on- the -run rodent got into various
offices. Eventually the rat wandered back into the Room

18 lab, but not before the vitamin A project had to be
invalidated because of the rat's unexcused absence.
Three graduate majors were available to students in the
School of Home Economics as the decade came to a close,
nutrition, foods and nutrition, and household economics.
Staff of the Department of Agricultural Education since
1939 had devoted some time to instruction in the Department of Agricultural Engineering or, in later years, in

the Department of Soils, Water and Engineering. The
intent of such instructional time was to develop competencies in agricultural mechanization. J. R. Cullison
(1939- 1946), W. A. Schafer (1947 -1955) and John R.
Williams (1955 -1966) served on R. W. Cline's staff to
teach agricultural mechanics. Cullison later became the
supervisor and director of the Arizona State Department of
Vocational Education.
The Department of Agricultural Economics has com-

pleted three different projects on the cost of pumping
water for irrigation in Pinal County, the first in 1939.
Pinal County depends largely on pump water for the
production of agricultural products. Barr, in 1939, conducted a study; Rhenberg conducted a second study in
1950 -52. Aaron Nelson, along with a faculty member in
the Department of Agricultural Engineering, conducted
the latest cost of pumping study for Pinal County in the
1960s. Enrollment in agricultural economics classes in
1939 reached a prewar high of 106.
The Regents were advised in September that the Date
Garden at Tempe "had served the purpose for which it was

established," according to A. H. Finch, head of the Department of Horticulture, who made that statement with
the approval of Dean Burgess.
"It is recognized," Finch noted, "that there may be
other researches necessary in connection with the date
industry, or further uses for the palms now growing in the

Date Garden." Upon Finch's recommendation, the Regents created a committee to study the problem. Commit-

tee members were a Regent, Finch, Burgess and a vegeta-

ble, a date and a citrus grower.
Unfortunately the donor of the land had stipulated in
the deed that if it were used for any other purpose the land
was to revert to the donor's heirs, the committee reported
to the Regents. Members of the committee suggested, for
the time being, that surplus trees somehow be disposed
of,

a suggestion approved of by the Regents. Several

months later, the Regents decided to offer the date palms
at Tempe to "public bodies," the cost of removal to be
borne by the recipient agency.
Cooperative linkage between the University and the

the College of Agriculture, had completed requirements
for the bachelor's degree in the College of Liberal Arts at
the end of the 1939 summer session. He graduated with
high distinction. He then continued in a master's program in the Department of Agricultural Chemistry and
Soils. Cardon's master's degree was earned in the College
of Agriculture because he was chosen by Dean Burgess to
be the recipient of the Paul Steere Burgess Fellowship in
Agricultural Chemistry during 1939 -40. "Conditions
Affecting the Measurement of Oxidation -Reduction Potentials of Soils" was the topic of Cardon's master's thesis.

Arizona Game and Fish Commission was established

Fazio, later head of the Department of Horticulture,
graduated with a bachelor of science degree in horticul-

during fiscal 1940. Office space in a small house owned by
the University was set aside for use by the newly formed

ture.

wildlife research unit of Commission. Heading the unit
was A. A. Nichol, a former member of both the botany
and entomology departments.
Earlier the Commission had proposed to the Regents
that the University provide $3,200 yearly for the salary of
a researcher of wildlife, while the Commission would
contribute $3,500 for equipment and field expenses. And
the Regents had countered with the offer of space and

with a study of "Factors Affecting the Fluorine Content of
Foodstuffs." He was a fellow in nutrition and in the late
1960s was appointed head of the Department of Agricultural Biochemistry and chairman of the University Com-

cooperation, as well as support in approaching the Legisla-

ture for funding in the future.
About half way through the first decade of the century,
the University, through the provisions of the Morrill Act,
acquired 320 acres of land southwest of the campus for use

by the Desert Laboratory of the Carnegie Institution of
Washington, D.C. Now, the Carnegie Institution had
decided to close the facility on Tumacoc Hill January 1,
1940, and that it would accept a proposal from the University to acquire the laboratory and property.
In response to the Carnegie Institution request, President Atkinson recommended "that the Board of Regents
agree to accept title to the Desert Laboratory and that it
obligate itself to expend not more than $1,000 per year for

its maintenance. It is the understanding that if other
universities do not join in providing the balance of the
support, the University of Arizona will refuse to take over
the Laboratory."
Atkinson further advised the Regents that the Carnegie

Institution agreed to contact other institutions to try to
get support. The universities that had indicated interest
in supporting such a laboratory were Chicago, Minnesota,
Michigan, Illinois and Ohio.
The Regents approved Atkinson's recommendation.
Instruction in entomology and economic zoology was
removed from the College of Liberal Arts Department of
Zoology and put in a new Department of Entomology and
Economic Zoology in the College of Agriculture. Also in
the College, the Department of Botany became the Department of Botany and Range Ecology once again.

Graduating in June 1940 were Bartley P. Cardon,
Steve Fazio and Mitchell G. Vavich. Cardon, now dean of

And Vavich earned his master's degree in nutrition

mittee on Agricultural Biochemistry and Nutrition.
Also receiving the master of science degree was Daniel
G. Aldrich, who became the president of the University of

California, Irvine. His work was in the Department of
Agricultural Chemistry and Soils.

Most 4 -H leaders during the 1930s were school
teachers. Larger clubs offering a variety of projects were
known as "united clubs." "Foods for hot weather clubs"
and "hot lunch clubs" were among the unique programs
offered. Music appreciation was added as a project. In
1939, the Kenilworth 4 -H Club of Pinal County put on a

radio program of carols on KTAR in Phoenix during
Christmas week. The State Farm Bureau's "Most Outstanding Leader of 4 -H Clubs in the State" award was
presented to Miss Beulah Murphy of the Kenilworth
School near Coolidge. Pins and certificate awards for 4 -H

members were first given in 1938. Emil Rovey became
Boys' and Girls' Club specialist in 1939.
In 1940, 4 -H enrollment in Arizona exceeded 3,000
for the first time. The 4 -H Department at the State Fair
was revived for the first time since the Depression. Most
4 -H clubs were active through school systems.
Bankhead -Jones funding for fiscal 1940 was up to
$12,422.56, while revenues from the Land Fund were up
to $30,000. Not only was revenue increased $5,000 from
fiscal 1939, but acreage alloted to the University by State
and federal governments had increased to 640,000 acres
from 600,000.
The Agriculture Building this year housed in addition
to the College of Agriculture, the AAES, Agricultural
Extension Service, the College of Education and the De-

partments of Speech, History and Political Science,
perhaps because of the closure of Old Main.
Closed since the summer of 1938, Old Main was topic

of some discussion during the Regents' meeting on
November 4, 1939 when it was proposed to raze the
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building and use salvageable materials in the construction

on marriage. Students also returned to their homes on the

of a cooperative dormitory. On January 8, 1940 the

farm where they were needed to help during the labor

Regents voted not to authorize the razing of Old Main.

shortage period.
Expansion and remodeling continued in the Agriculture Building throughout the 1930s and into the 1940s.
More space was made available for food laboratories and
metabolism research and office space.
L. M. Pultz became head of the Department of Botany
and Range Ecology September 1, 1940. He succeeded
D. M. Crooks, whose resignation was effective July 15.
On December 15 Jean Stewart was given a temporary
appointment to the position of State leader in Extension
home demonstration work. The appointment was made
permanent by the Regents on March 1, 1941.
Bankhead -Jones Act support was up to $13,285 this
year and income from the Land Fund was about $34,000,
from 646,080 acres of allotted lands.
The Regents voted on June 28, 1941 to accept the offer
of Sears Roebuck and Company to establish 16 scholarships of $125 each for freshman students in agriculture.

1940 -41

An immigrant from Austria recently arrived by way of
New York City enrolled in the College of Agriculture in
August 1940. He had won the International Scholarship
the second year it was offered by the University. Now
president of the University, Henry Koffler then enrolled
to major in agricultural chemistry because of the depart-

ment's research reputation and the reputation of its
chairman, T. F. Buehrer, who had been Cardon's major
professor the year before.
Enrollment in the School of Home Economics increased

steadily to a high of 148 in fiscal 1941 then dropped to

130 a year later. This decline was attributed to two
factors. Women dropped out to accept high -paying jobs
during the early war years, and later the focus seemed to be
158

1941 -42

The United States entered World War II December 7,
1941. In May 1942 University President Atkinson reported to the Regents about the war -related activities of
the University.
Without exception colleges and departments of the
University have attuned themselves to the wartime effort.

Statewide activity has resulted in the College of Agriculture and its Experiment Station, its School of Home
Economics, and the Agricultural Extension Service. Re-

search in the College of Agriculture is now largely of
wartime implication; in (sic) example, touching the criti-

cal farm employment situation, fulltime utilization of

machinery, all efforts aimed at increased production. In
the School of Home Economics the change has been one of
emphasis rather than content, in its courses on food preparation, economy in buying, and kindred teachings.
The College of Agriculture has enrolled 104 students in
four courses in tractor mechanics and three in metal work.

The Agricultural Extension Service is serving in the
responsibility of providing the educational program for
the production goals of the U.S. Department of Agriculture War Board in Arizona, a giant task of keeping every
farmer and farm woman in the state thoroughly informed
of the program, and of the best methods of accomplishing
the goals with minimum labor, minimum use of materials, a maximum of efficiency, and minimum of sacrifice.
A great deal of the burden of the federal programs such as

civilian defense, "Victory" gardens, collection of scrap
metals, sale of defense stamps and bonds, has fallen to the
Extension Service specialists; along with the development

of such programs as providing for bulk storage of grain
since the supply of burlap sacks has been cut off, and for

transportation, in the tire rationing problem, of farm
materials.

The 4 -H Club work has been directed into channels
having a direct connection with the war program, and at
present 425 rural girls of the state are enrolled in baking
and meal planning projects- 1,000 in clothing projects.
Since the beginning of national defense activities in the
College of Engineering, 637 enrollees have been taught in
civilian pilot training; engineering, science and management defense training; and vocational training in machine
shop and welding. By the close of fiscal year new machine

shop courses will raise the total to approximately 727467 for the present year. Special defense training courses
in engineering drawing, trigonometry and elementary
surveying may be added, taught at the University, the

state's two junior colleges, and in some of the high
schools.

Courses in elementary military astronomy, nation41
traditions in American literature, and in economic institutions, are to be added to the College of Liberal Arts to
those of wartime implication already established in navi-

gation, spherical trigonometry, and training in typing
and use of military forms. Mathematics, physics, navigation, typing and hygiene are being given precedence over
electives, and in some instances group requirements in the

college, so that students may enroll in subjects immediately relevant to war needs.

Early wartime efforts in the College and in the State
focused on increased farm production, but insect pest
control measures did not change until mid -war. For instance, following the Civil War and until World War II,
inorganic materials, compounds containing copper, mer-

cury, sulfur, zinc or arsenic, were standard chemical control materials for insect pests.
There may be 25,000 different kinds of insects in
Hal Porter and his 4 -H rabbit project, Joseph City,1941.

Arizona, perhaps a tenth of which are pestiferous to some
degree. When it comes to control, the pests can be divided
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into two types, the chewing and the sucking insects. In
the early days of pest control those that chewed foliage or
other plant material commonly were destroyed by ingesting various stomach poisons applied to the infested
plant or product. However, the insects that pierced stems
and leaves to suck plant juices evaded stomach poisons and

had to be treated with contact poisons.
Most of the recommendations for use in Arizona of
control poisons came second- and third -hand from other
areas, especially California, and from the USDA. The
materials and methods of application were developed
elsewhere and had to be tested and adapted to Arizona's
hot, dry conditions and large -scale agriculture. Pioneer
AAES entomologists apparently did little beyond identifying the problems and passing on the available recommendations. However, the expanding and diversifying

agricultural industry demanded more and more research
on the choice and formulation, and application methods
and rates for the ever -increasing arsenal of pesticides.
Those "first generation" insecticides bore such names as
London purple (calcium arsenate -calcium arsenite), Paris
green (copper aceto- arsenite) and Bordeaux mixture (cop-

per hydroxide -calcium sulfate, primarily a fungicide).
Arsenic compounds were the most reliable and widely
used of the stomach poisons. Because it was so hazardous,
white arsenic (arsenic trioxide) was soon replaced by the
arsenites that gradually gave way to use of lead and calcium arsenate. Those compounds were effective against
such major pests as the boll weevil, codling moth, Mormon cricket, grasshoppers and livestock insects. Their use

steadily increased in the United States until World War
II

"e

"Andy Frazier, of the U.S. Department of Agriculture, showing how to mix poison bran for (grass)hoppers at
Nutrioso," according to Apache County Extension Agent D. W. Rogers' 1941 report.
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Alice M. Boyle and helpers inspect fallen saguaro, undated.

Alice M. Boyle
Alice McLaughlin Boyle is a fragile- looking
woman, but of formidable stamina.
She survived the rigors of completing requirements to earn the first doctoral degree granted by

one of the first definitive treatises on the cause and

the University of Arizona Department of Plant
Pathology. The year was 1947. She had worked
toward the degree while an instructor in the department. Her adviser was J. G. Brown, also her

faculty.

supervisor as department head.

use of antibiotics to control bacterial and fungal

effects of this disease in cacti and her work in discov-

ering the way it is transmitted is considered one of
the major achievements of the department by its

As a colleague of Brown, she was involved in
pioneering work on the control of crown gall in
roses, pyracantha and other plants and evaluated the

Boyle is and was highly regarded both as a re-

plant diseases. One of these antibiotics was penicil-

search scientist and as a determined fighter for pro-

lin, which she produced in crude form in the

fessional equality with men -the latter at a time

laboratory before it was available commercially.
Another of her interests was in the diseases of turf
grasses and ground covers such as clover, lippia and
dichondra. Her book, Lawn Diseases in Arizona, was
published in 1959 by the Arizona Agricultural Experiment Station.
Boyle's accomplishments extended beyond research to teaching and service. She served as major
professor to numerous graduate students and, in all,
thousands of University students studied with her.
Nurserymen and Extension workers learned the science and art of plant disease control from her and she
was author of many scholarly articles on plant diseases. In 1964 she was named Tucson's Woman of
the Year.
Boyle was acting head of the Department of Plant
Pathology in 1966 -67 and in 1971 was named professor emeritus. She lives in Tucson.

when there was no organization to support her, only
confidence in her qualifications.
She has always stood firmly for the equal right of
all employees, and once resigned when a promised
salary increase did not materialize. This and other
issues she raised and pursued vigorously at a time

when reforms in opportunities for women and
minorities were not yet popular issues.

Boyle's services were much appreciated in a
period of rapid immigration to the Southwest of
people who admired the saguaro threatened by a
serious degenerative disease, and who wanted green
lawns in their newly adopted surroundings.

Working with Elizabeth Standring, she determined that the bacterium causing the soft rot of
saguaro was carried from flower to flower by a small,

night -flying moth. Her doctoral dissertation was
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The possible dangers of arsenical spray residues on fruit
and vegetables, as well at their accumulation in the environment, were forerunners of similar problems that arose a
generation later and continue to plague us today. Starting
in 1927, a series of federal tolerances were adopted that
varied with conflicting evidence and the opinions of scientific investigators, or the medical profession and the government officials.
The most common and effective control for sucking

pests, particularly the scale insects, was kerosene oil,
although a variety of oils and soaps also penetrated their
waxy coverings and killed by contact. Materials such as
caustic soda (lye), potash, sulfur and lime corroded their
defensive armors. Resins were used to form tight seals over

their bodies and suffocate them. Those materials usually
were formulated as emulsions in oil or soap and water.
At the onset of World War II most weed control in field
crops was by cultivation and hoeing or other effective
cultural practices. The control of perennial weeds such as
bindweed and blueweed was a particularly difficult problem in northern Arizona. Clean cultivation was effective
but expensive. During and following the war use of soil
sterilant chemicals also was practiced. These chemicals
killed all plant growth where applied, but over a period of
years, vegetation returned. It was essential that seedling
weeds of the undesirable species be eliminated in treated
areas by hand hoeing or cultivation.
The World War II farm labor program was directed by
Extension and was the most important contribution of the
Arizona Agricultural Extension Service to the war effort.
Labor requirements for cotton and for horticultural crops
were great. In 1942 Extension Economist Howard R.
Baker was named state supervisor of the Emergency Farm
Labor Program, with headquarters at the University of
Arizona. Baker gave full time to the administration of this

program. The Agricultural Extension Office in each
county was the official farm labor office and Extension
agents became deeply involved in matters related to farm
labor. The farm labor problem was solved through the use
of Italian and German prisoners of war, Mexican nationals, and local and out -of -state employees.
Extension home economists were concerned with the
needs of the defense effort during World War II as well as
the needs of the employed homemaker. Popular topics of

the period included foods and nutrition, the elimination
of waste and "victory gardens." Work simplification prin-

ciples of industry were adapted to the home. After the
war, home economists began to deal with materialistic
values. The selection and use of appliances emerged as a
topic of great importance to homemakers.
World War II had a heavy impact on Extension Home
Economics programs in Arizona. The first Country Life
Conferences for Homemakers were held in 1941 and 1942
on the University campus, but most other meetings were
curtailed because of travel restrictions and labor demands.
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W. T. Dudgeon, Flowing Wells Irrigation District,
dusting cotton with calcium arsenate to control cotton
leaf worms, September 20, 1941.
Homemaker clubs in rural areas were affected by field and

defense work loads and the lack of gasoline and tires
needed for transportation. Volunteer leaders trained by
home demonstration agents began to teach others in their
neighborhoods about nutrition and clothing.
County personnel promoted programs for defense by
emphasizing food production and the conservation of farm
and household goods. Women and children worked in the
fields, picked cotton, drove tractors and irrigated crops
after most farm laborers left to pursue more financially
rewarding endeavors in defense construction. To make use
of surplus cotton, mattress -making workshops were held
thoughout the State by Extension in cooperation with the
Agricultural Adjustment Administration and the Farmers
Security Administration.
Home economics programs placed a heavy emphasis
upon health of family members since medical help was in
short supply. Women turned to Extension for information
to help families stay healthy and to the Red Cross to learn
to care for the sick.
Home demonstration agents also emphasized programs

related to victory gardens and food preservation. The
selection, preparation and use of food substitutes for

rationed foods was taught. The first known instruction by
home demonstration agents about textiles and fibers oc-

by the Regents that he "would terminate the practice of
the members of the staff of the College of Agriculture

curred in the early 1940s as a response to the need to

serving as judges at the State Fair" because "exhibitors do

extend the life of fabrics and to introduce the new synthetic fabrics. Recycling of clothing was taught in workshops
on making baby shoes from worn overalls and the one minute overall patch.
Home demonstration agents began training volunteers
to provide useful community services. Fat and tin salvage

not always agree with the decision of the judges," thus
"the University is exposed to the possibility of an-

was taught. Block and neighborhood volunteers were
trained to encourage voluntary meat rationing by people
who had home production of meat and to encourage them
further to join in the "Share the Meat" Program. Training
classes to certify women volunteers to work in canteens for
servicemen also came under the jurisdiction of the home
demonstration agent.
Nonwar -related activities continued also during fiscal
1942.

University President Atkinson was given to understand

tagonisms. . . ."
The newly created State Health Department assumed

management of the State Laboratory this year. The
laboratory was established in May 1913 on the University
campus and governed by the Board of Regents. Charles
M. Meserve, a lecturer on foods and food chemistry, was
the first director of the laboratory.
Margaret L. Cammack Smith, leader in human nutrition research at the College and first head of the AAES

Department of Human Nutrition, retired at the end of
fiscal 1942. The department was inactive until the close of
the war.
Steve Fazio began work May 20 as a greenhouse assistant.

"Forty -eight bales of cotton were made into mattresses ... at the 11 -mile corner," Pinal Count} Agent K. K. Henness
reported in 1941.
163

1942 -43

Through the Regents the AAES undertook three beginnings in October of this fiscal year.
The Regents approved a plan to develop a citrus re-

the field for a few years, perhaps even in combination with
other pesticides; all followed by increasing problems with

pest resistance, residues, environmental contamination
and so on to the next promising new material.

search station in the Salt River Valley in cooperation with

Considerable effort also was spent during World War II

citrus growers there. The plan called for the growers to

on disease problems affecting several crops considered

provide land, for the AAES to conduct research and for the

critical. These included guar (Cyamopsis tetragonoloba) and
especially guayule (Parthenium argentatum), a native plant

University to approach the Legislature to fund salaries,
operations and equipment.
Also approved by the Regents was an agreement with
the Central Arizona Grower -Shipper Association to increase the seed supply of two strains of lettuce developed
by the AAES, the Association to bear the cost.
Finally, the Regents authorized an agreement between
the AAES and the National Canners Association for vitamin research.
After the Regents authorized representatives of the
University to suggest to the citrus growers of the Salt
River Valley that they purchase land for a citrus experiment station, Dean P. S. Burgess and A. H. Finch, head
of the Department of Horticulture, met with the citrus
growers. The organization appointed a committee consisting of C. H. McKellips, Frank Brophy, W. W. Pic krell, E. J. Mehren, E. J. Rhoades and Finch (ex- officio
member) to make effective the proposal and request of the
University.

On February 2, 1943, the citrus growers' committee
sent to the University escrow instructions regarding 40

acres of land. The cost to the citrus growers for the
property was $14,000. They stated that 2,417,000 boxes
of fruit were pledged at 6 mills per box to provide the
money necessary to complete the transaction to acquire
the land.
To cover the cost of operating the citrus farm for the
balance of fiscal 1943, the Regents appropriated an additional $2,500 to the AAES Department of Horticulture
for labor, equipment and supplies.
Other plant -related activities were in entomology and
pathology.
The era of synthetic organic insecticides began with the
rediscovery in 1939 of DDT by Dr. Paul Müller in Switzerland. It soon promised to solve most of the world's
serious pest problems and came near to doing so. Because
of its low cost and the effectiveness against pests not only
of cotton (except the boll weevil), but of most other crops
as well, it was the pesticide of choice for the next quarter
century.

After the introduction of DDT to Arizona in 1943,
other new compounds, the "second generation" insecticides with different modes of action were being introduced and field tested continually to replace those that

of the Chihuahuan Desert that was considered a potentially valuable source of natural rubber for North
America, because supplies from overseas were not availa-

ble. Several pathogens, including the fungi Sclerotium
rolfsii and Phymatotrichum omnivorum and a destructive

nematode, Heterodera marioni, were studied. Paul W.

Lightle, L. A. Brinkerhoff, W. Craig Bryan, Robert
Crandall and R. B. Streets assisted J. G. Brown in these
studies.
Graduate enrollments declined in plant pathology and
numerous courses were dropped from the catalog. Basic
courses in mycology and physiology of fungi were eliminated. The curriculum consisted primarily of courses on
diseases of commodity crops, crops vital to the war effort.

H. C. Schwalen, professor of agricultural engineering,

was granted leave from November 1942 through June
1943 to work with the USDA Emergency Rubber Project.

The project was studying the possibility of developing
guayule as an alternative source of rubber.
Steve Fazio, AAES greenhouse assistant, also became an

instructor in botany this fiscal year.
And Henry Koffler graduated May 11 with high distinction with a bachelor of science degree in agriculture.
His major department was Agricultural Chemistry and
Soils.

Horses were used in a limited way during the war
period, particularly at the higher elevations. Most agricultural operations at that time, however, depended on
tractor power. Farmers were encouraged to repair machin-

ery during the off -season so that breakdowns would be
minimized at peak periods of need. In 1943 K. K. Hen ness, Pinal County agent, stated the farm machinery
situation is tight but with cooperation among growers,
the situation will be manageable for yet another year."
World War II had an impact, too, on 4 -H project work
and activities. During the war, all 4-H club programs had
a health component. Fire prevention was taught to 4 -H
members. Plane models were studied so that members
could identify different types of aircraft. Activities fo-

cused upon production, conservation and scrap -iron
drives. More than $30,000 was raised through 4 -H war
bond sales. State 4 -H Round -up was cancelled in 1942 as
a result of war -time travel restrictions.

had become ineffective or otherwise unacceptable. And so

4 -H staffing also was affected by the war. Kenneth

it went: development, introduction and registration of

McKee became Boys' and Girls' Club specialist after Emil
Rovey resigned June 1, 1943. The only county to keep an
assistant agent to work with 4 -H was Maricopa County.

dozens of new compounds; testing them under local conditions, developing recommendations and using them in
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only increase the efficiency of spinning cotton in the
mills but provide for the manufacture of more desirable and uniform types of fabrics.

Using the simple physical principle of the fulcrum, Pressley constructed an instrument to determine accurately and rapidly the strength of cotton
fiber samples whether from a single plant, a variety
or a bale of cotton.

Within a short period of time, this instrument
became known worldwide as the Pressley Fiber
Strength Tester. It was not only used by cotton
breeders but in the cotton industry around the world

Elias H. "Buck" Pressley with his Fiber Strength
Tester, March 1958.

Elias "Buck" Pressley
W. E. Bryan used to say: "the smartest thing I
ever did as department head was in 1918 when I
hired Buck Pressley."
They had met as graduate students at the University of Wisconsin. Both were country boys from the
deep South, Bryan from Alabama and Pressley from
South Carolina. A contrast in personalities, but with
respect for each other, they always addressed each

other with "mister."
How Elias Hardin Pressley received the nickname
"Buck" is a mystery, "although children growing up

in the South before the turn of the century all had
nicknames without reasons," according to a colleague of Pressley's.
Buck Pressley, a quiet, modest and unassuming

man, taught genetics and statistics in the Department of Plant Breeding, which he headed from 1952

to 1963 after the retirement of Bryan.
He had many scientific and academic achievements but he will be remembered forever for his
invention of the Pressley Fiber Strength Tester, a
machine to measure the strength of cotton fibers.
Pressley's knowledge

of cotton varieties and

in marketing cotton.
When Pressley set out to develop a device to
enable him to select superior cotton plants, little did
he realize the significant economic worldwide impact that the device would have in merchandizing
cotton.
The Pressley Index also was developed by him.
The index expresses the strength of cotton fibers and
is used worldwide today in the cotton industry in the

marketing of cotton fibers. The laboratory where
Pressley worked on cotton fibers was the first room
in the college to be air conditioned, not as a luxury
but because of the exacting conditions needed for his
delicate experiments and measurements. The
laboratory became a popular coffee drinking site for
the College faculty. Pressley's laboratory, once fairly
spacious before space demands led to its subdivision,

was in 109 of the Agriculture Building.
Pressley, who never graduated from high school,
won an agricultural scholarship to Clemson University in 1910 on a competitive examination. A
scholar- athlete, he was a catcher on the Clemson
Baseball team and a halfback on the football team.
His favorite sports story was about how he would
buy a steak on the day of a baseball game and use it
raw in the thinly padded catcher's glove to protect
his hand when he had to catch a pitcher who threw a
very fast ball.

Pressley was graduated second

in his class

academically from Clemson University in 1914. His
first job offer was to teach English at Georgetown

University. He was recommended by his English
professor at Clemson.

background in plant breeding told him that var-

Clemson University honored him for his many

ieties could be developed with greater fiber strength
and uniformity if the desired plants could be identified in a breeding program. Such types would not

scientific and academic achievements with a Doctor
of Science Degree in 1954. Pressley died in 1969 at
77 years of age.
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The war manpower shortage made leaders difficult to find
and upset 4 -H Club work greatly.
From the minutes of the Regents' November 28, 1942

meeting, a letter from the U.S. Naval Training School
contained two paragraphs about Old Main reprinted
below.
Old Main, not in use since June 1938, has been completely restored. In the basement are located the staff
Executive Officers, the general business office, Supply and

Disbursing Officers, Post Office, Book Storage, and five
classrooms. On the upper floor there are nine classrooms,
instructors' staff room, watch -officer's office, and a modern wash room.
The floor, walls and ceilings have been replaced where
necessary and the interior and exterior have been painted.
The veranda around the building has been strengthened
and a new floor laid. These improvements will cost approximately $80,000, nearly all of which will be of direct
benefit to the University.

At a meeting on October 2, 1943 the Regents "approved the setting up of a fund for the support of further
cantaloupe seed work in the Department of Horticulture
of the Experiment Station, the funds to be provided by
cantaloupe growers and shippers in the state."
Elmer D. Ball, the dean of the College of Agriculture
and director of the AAES during 1928 -31 and professor of
economic zoology from 1931 to 1938, died October 4,
1943 at his home in Pasadena, California. Former University President Arthur H. Wilde, 1911 -14, died January
4, 1944 at his home in Needham, Massachusetts.
On March 13, 1944 the Regents voted to reduce the
fiscal 1945 appointment of G. E. P. Smith to half time
because he was 70 years old December 29, 1943. He died
in 1975 at age 101.
Exceptions to the 70- year -old rule were made by the
Regents in the cases of Charles D. Wilson, superintendent
of the University Farm, and William F. Carson, campus
watchman. These exceptions were made "Because of the

difficulty, under war conditions, of securing replace1943 -44

The research facility established in the Salt River Valley

in cooperation with citrus growers there was named the
Salt River Valley Horticultural Research Laboratory.
About a year later the Regents changed
name of the
facility to Salt River Valley Vegetable Research Farm.

Home Economics food laboratory, 1944.
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ments. . .
In 1943 -44 many home economics courses in the four
departments were revised to meet war needs. War service

work in nutrition, rationing, clothing, nursery school
procedures, child care and consumer buying was carried
on by faculty members.
Space had become critical, even with remodeling, and
preliminary plans for a new home economics building

were included in the 1943 -44 School of Home Economics
Annual Report.
Glen Lofgreen was a graduate of the Department of
Animal Husbandry in 1944. This is the same Glen Lofgreen who, while at the University of California, Davis, in
the 1950s and 1960s developed the net energy system now
used for feed evaluation with cattle.
Grasshopper control methods during this time were
based on use of poison bait, according to Extension reports. It was noted also that occasionally turkeys were
imported for use in grasshopper control programs, as in
1944 for Apache County.
The emergence of the home freezer and commercial
locker facilities prompted Extension home demonstration
agents to teach home freezer use in 1943. Packaging for
the freezer, freezing quality of certain foods and preparing
frozen foods were taught.
1944 -45

Experiments with DDT conducted by USDA and
AAES entomologists during this fiscal year were few and
focused on cotton and seed sugarbeets. The insecticide had
been introduced to Arizona in 1943. Experimental work
continued to increase, but data were limited when DDT
became available through local suppliers in the summer of
1945.

Care and feeding of the infant was added to the School

of Home Economics home management program this
year. Later, The Arizona Daily Star described the program
with articles headlined " 13- Month -Old Tommy's Care

Managed by 7 UA Srs," February 3, 1946; "UA Baby
Bids Goodbye To His Coed Foster Mothers," March 22,
1946; and "9 -Month Old Babe Is Home Economics
Boss," February 13, 1947.
In personnel matters, Richard Naaman Davis succeeded W. H. Riddell as head of the Department of Dairy
Husbandry July 1, 1944. Steve Fazio moved from positions of instructor in botany and greenhouse assistant to
AAES assistant horticulturist.

For the first time since Mernice Murphy resigned
January 28, 1938, the Agricultural Extension Service
hired

an

information

specialist.

Roger

Nelson

McLaughlin was hired October 16, 1944, to be paid
$3,000 annually out of Emergency War Food Production

Funds. His resignation was accepted by the Regents
January 6, 1945.
1945 -46

Cooperative entomological research conducted by
AAES and USDA personnel begun before the advent of
World War II resumed. An outstanding example of such
collaboration occurred during 1945 -46 and involved joint
investigations of AAES and S. E. McGregor, USDA, on

the poisoning of bees by agricultural insecticides. More
than 5 million pounds of DDT -sulfur dust were applied to
Arizona cotton in 1945, mostly by aerial applications.
Work in the Department of Plant Pathology, under the
direction of R. B. Streets, progressed toward a practical
control for Phymatotrichum rot in stonefruit and ornamental trees and shrubs well into the 1940s.
Many combinations of chemicals and green manures for
use as soil additives to suppress the fungus were tested. A
combination of steer manure, ammonium sulfate and soil
sulfur worked into the soil surrounding roots or into holes
dug for tree planting was deemed best and then adopted.

The method, known as "Streets' treatment," has been
used extensively to protect roots of trees and shrubs from

attack throughout the southwestern United States and
northern Mexico, where the fungus is indigenous in the
soil.

Some insight into the depths at which P. omnivorum
persists in soil was taken from Streets' notes.
"Mr. Lloyd A. Brinkerhoff, my field assistant on the
peach work, and I were speculating on how deep the root
rot fungus penetrated into the soil. The young trees had
recently died and the soft sand was easy to dig so we set out

to find out how deep we could trace fungal strands. At 10
feet it became difficult to throw the soil out of the hole, at
12 feet we struck water and strands of the fungus were still

on the tap root. We concluded that the fungus would
follow a susceptible root to its end."
The Phymatotrichum root rot fungus persists in soil on
roots of many plants for several years. Much effort over the
years in the Department of Plant Pathology has been spent

on searching for new methods to prevent or control this
formidable pathogen.
Paul D. Keener, joined the plant pathology faculty in
1945. He was the first in Arizona to study viral diseases of
vegetables and the disease of lettuce casued by Sclerotinia
sclerotiorum . Keener also studied needle cast fungi of coni-

fers and other diseases of forest trees and began a
mycological collection of fungal species that cause primary wood rots in Arizona forest trees.
In the middle 1940s, E. B. Stanley, head of the Department of Animal Husbandry, conducted trials with
stilbestrol and testosterone for finishing cattle well before

national interest was shown in hormone use. He also
compared feeding of bulls and steers. The rate of gain on
bulls was approximately one -half to one pound more than
with steers, but he made an interesting conclusion then
that is valid today. He stated "no practical value is to be
gained in feeding out bull calves unless a market demand

develops for this type of carcass." Today, that is the
problem with feeding bulls even though the gain and feed
efficiency is superior to steers.
In July 1945, the Department of Human Nutrition was
resurrected when Arthur Kemmerer was appointed its
head. Two additional faculty members, R. A. Bolomey
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program at the College of Agriculture continued
until 1965 when weather recording was moved to
the Tucson International Airport. Climate of
Arizona AAES Bulletin Nos. 130 (1930), 197
(1945) and 279 (1956), by H. V. Smith, report
weather records that are an invaluable data source for

agriculture and commerce planning and for floodwater prediction.

The quality of water that recharges aquifers
largely reflects the quality of the soil through which
it must filter. Historically, certain natural well waters in Arizona have been discovered by Agricultural
Chemistry and Soils researchers (now Department of
Soils, Water and Engineering) to contain excesses of
soluble toxic substances such as salt, alkali, sodium,

boron, fluoride, chloride, chromium, iron, lead,
lithium and nitrate. Wells containing toxic metals
have been identified and their uses adjusted from
domestic to other acceptable categories. So, the
developing child can smile again free of fluoride -

A. Molenear, Rural Electrification Association
irrigation specialist, and Cochise County farmer
discuss costs of irrigating with electricity, 1941.

Agricultural
Chemistry and Soils
The study of water quality wove like an endless
thread through the soil and water sciences at the
University of Arizona since its earliest beginning.
An early research demand made of the new Land
Grant University by people of the Territory was for
the establishment of soil and water chemistry projects and application of their findings to arid -land
agriculture.
Today, the weaving continues. Now it interlaces
into fabric of research successes of known structure
and form: structure of profitable industries and form
of a better way of life. The continuing search for the
most effective and efficient uses of water ofall qualities is necessary for our survival in the desert.
Basic, perhaps, to the search are the first continuous and permanent weather records for Arizona,
established at the University of Arizona Agricul-

tural Experiment Station by the U.S. Weather
Bureau in 1890. Centered in the discipline of agricultural chemistry and soils this data -collection
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mottled teeth, the peach tree can bloom and set fruit
and the grapefruit can swell beyond a once lithium bounded skin.

Sometimes another approach was developed to
overcome the

in soil and water. An investigation by W. T.
McGeorge of far -reaching importance to arid -land
agriculture was the design of a bed -type planting for
lettuce. The design reduced salt damage to lettuce
due to concentrations of soluble salts at the top of

bed ridges and increased efficiency of irrigation
water and fertilizer application. The two - row -flat

bed for lettuce planted along the side is a world
standard practice in all lettuce production today.
The union between soil and water is not like that
of marriage, friends, or relatives. Soil is a living
body and water is more like its blood. The components of this environmental system, particularly in
this modern age of salinity and waste accumulations, require precise management guidelines set by
research scientists since water is the transport system, soil the porous attenuating medium and the
pollutant, the migrant that must be isolated from
contaminating the quality of the groundwater.
To help isolate the migrant pollutant, the first
successful computer model to predict changes in
groundwater quality was developed by G. R. Dutt
in the 1960s. An advanced model published in 1972
is used by the U.S. Bureau of Reclamation and the
Environmental Protection Agency for developing
environmental impact statements.
The research project on water quality never ends.

and M. G. Vavich, also were hired. All three faculty

that caused the disease was transmitted by a small moth,

salaries were allocated entirely from a research budget.
Other appointments included those of H. C. Schwalen,
head of Agricultural Engineering; and Robert L. Matlock, head, Department of Agronomy.

Cactobrosis fernaldialis. Boyle's dissertation was one of the
earliest definitive treatises of the cause and effects of this

In 1945, there were 17 prisoner -of -war camps in
Arizona, according to Extension reports. These camps
were built by organized farm groups and supplemented

the principal holding areas for prisoners of war. For exam-

ple, 650 Italian and 750 German prisoners of war were
used to harvest cotton in Graham County in 1944. After
the war, prisoners were returned to their home countries.
With the loss of prisoner labor it became necessary to
recruit workers from states east of Arizona. A port -ofentry -camp program was established on the eastern border

of Arizona. Prospective workers could stay there overnight free of charge. At the camp workers were advised
where labor was needed most. Extension Specialist H. R.
Baker was in charge of the farm labor progam and handled

its problems with distinction. The program in Arizona
was a major contribution to the war effort. Extension
agents and other specialists also assisted with the program. Baker was made Assistant Director of the Agricultural Extension Service in 1946 and served in that capacity
until his retirement several years later.
By 1945, replacements for worn farm machinery and

equipment were long overdue, although the war had
ended.

1946 -47

Bartley P. Cardon returned to the University of Arizona
College of Agriculture July 1 as a member of the faculty
and researcher in the AAES. Only weeks before he had
received his doctorate in microbiology and biochemistry
from the University of California, Berkeley. Cardon had
joint appointments as an assistant professor in the Departments of Animal Husbandry and Animal Pathology.
Animal nutrition was the focus of his teaching and research in animal husbandry. Toxicology was his subject in
animal pathology.

After World War II, the attack on Phymatotrichum
root rot was escalated by R. B. Streets and his associates in

the Department of Plant Pathology. Studies showed that
applications of green manures to infested fields reduced
crop losses to the fungus. Flax, guar, sesbania and Papago
peas were used for the soil amendments.
Alice M. Boyle obtained her doctorate in the department in 1947. She had joined the plant pathology faculty

in 1942 as instructor. Her researches were about the
diseases of turf grasses, clover, Dichondra and Lippia,
plants used as lawns and ground covers in the Southwest.

A serious disease of the saguaro cactus, Carnegia
gigantea, was studied by Boyle with Elizabeth Standring.
They established that the bacterium, Erwinia carnegiana

severe bacterial disease in cacti.
She pioneered, with J. G. Brown, work on the control
of Agrobecterium tumafaciens , the cause of crown gall on
rose, pyracantha and other plants. Crude penicillin was
produced from stock cultures of Penicillium spp. in the
AAES laboratory before it was available in commerce.
Boyle also evaluated many new antibiotics and attempted

methods for using them in the control of bacterial and
fungal disease in plants.
Major research in housing in the School of Home
Economics began in 1946 under the leadership of Faye
Jones. A full -time faculty member, Jones was responsible
for all resident work in home economics education when

she took on the added research work in housing. The
responsibility of combining research work and teaching
continued through the years as faculty members increased
their involvement in research projects while maintaining
heavy teaching loads.
W. W. Jones and L. M. Pultz headed the Department
of Horticulture during 1946 -48, succeeding A. H. Finch.
The Department of Agricultural Economics and Rural
Sociology dropped Rural Sociology from its designation
this fiscal year after the death in 1946 of Rural Sociologist
E. D. Tetreau in an automobile accident.
Most livestock feeding operations in 1947 employed
nutritionists, veterinarians and other highly trained personnel directly, thereby reducing the need for assistance
by Extension agricultural agents. Cattle Feeding in
Arizona , Extension Circular 131, was published in 1947.
During this period, B. P. Cardon studied how woody,
high -fiber parts of plants were utilized by ruminant animals. Chiricahua Ranches Company of Sonoita generously
offered its purebred herd and maintenance facilities for use

in the experimental program. This work showed that
calves differed in their ability to gain weight quickly.
Extension agents conducted demonstrations using dried

citrus pulp and grapefruit and cantaloupe silage, and
other products as cattle fattening rations. Leadership for
these latter studies was with E. B. Stanley, head of the
Department of Animal Husbandry.
After the war, women were tired of the "food and fiber
for victory" conservation effort, but were interested in
improving their surroundings, according to Extension

home economists' reports. Popular programs in 1946
included freezing, pressure canner or saucepan workshops, canning and health awareness projects related to
tuberculosis and cancer.
The Country Life Conference for Rural Women was
revived in 1946 on the University of Arizona campus after
a lapse of four years. The theme "Today's Home Builds
Tomorrow's World" attracted 170 women from 30 communities in seven counties. It was the first vacation in five
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E. B. "Prof" Stanley teaches Animal Husbandry at Campbell Avenue Farm, 1946.

years for many women. County fairs also were revived
during 1946 and 1947.

Arizona 44 cotton was bred and developed by E. H.
Pressley, professor of plant breeding, and released in

By 1946 -47, home demonstration agents were assigned
to all counties carrying the county Extension Service program. Eleven home demonstration agents were serving 12

in the State during the 1950s. It established a solid

counties. A new home management specialist was appointed after seven years had passed without one on the
staff.

4 -H Club work also rebounded after the war. County
4 -H councils were formed and State 4 -H Camps were held
at Camp Geronimo near Payson in 1946 and 1947. Yuma,

Pinal, Pima and Greenlee counties conducted separate
4 -H camps. The State 4 -H Roundup was renewed in 1947

after a delay because of the polio threat in 1946.
1947 -48

Alfred Atkinson resigned the presidency of the University effective July 1, 1947 and was appointed executive
adviser to the Board of Regents. James Byron McCormick, dean of the College of Law, was named to succeed
Atkinson as the University's president.
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1948. Arizona 44 was the most important cotton variety

reputation as a high yielding variety of cotton that had
excellent spinning qualities. Pressley, working with the
Arizona Cotton Planting Seed Distributors, stressed the
importance of research and encouraged the Arizona Cotton Growers Association to purchase the 250 -acre farm
that later became the University Cotton Research Center
at Phoenix.
Many agricultural economics departments throughout
the United States began in 1947 -48 to train agricultural
economists in marketing farm and ranch products. In the
College of Agriculture, starting in 1947 -48 when classes
first were taught both semesters, 109 students were enrolled in agricultural economics classes. But enrollment,
afterward, did not increase very rapidly until the early
1960s.

The housing research begun in 1946 by Faye Jones in
the School of Home Economics involved determining

housing requirements of farm families in Southern
Arizona. A year later, there was a noteworthy result, the
University of Arizona farm built on the Safford Experiment Station in 1947 was designed using results of Jones'
study. This research brought national and international
attention to the School of Home Economics researchers
when an article in Farm Journal , July 1948, described the
project.
Major research in housing also was being conducted

during this period by B. Eleanor Johnson, who led a
project on housing needs of western farm families, specifically storage needs for dining areas and indoor play. The

study was in conjunction with the Western Regional
Research Project.

William F. McCaughey, a member of the College of
Agriculture faculty since 1941, was named a fellow in
agricultural chemistry and soils for 1947 -48 and
1948 -49.

By 1948 insecticide application in Arizona amounted
to nearly 12 million pounds per year on about 275,000

acres of cotton. Extension Entomologist J. N. Roney held
numerous schools for Extension agents, farmers and others
during this time. He developed a fine reputation for his
knowledge of insects and predators that could help check

them. During the 1930s, for instance, several counties
had given special attention to programs using ladybird
beetles in the control of cotton aphids.
Joseph McClelland became in October 1947 the third
Extension information specialist employed at the University. His term of employment, however, was much longer
than either of his predecessors. McClelland was well -

known in Arizona as "Cactus Joe" when he retired in
1970.
1948 -49

Charles T. Vorhies, head of the Department of Entomology and Economic Zoology since 1933, died March
10, 1949 while attending the National Wildlife Federation Conference in Washington, D.C. Vorhies was the
first resident faculty member trained as an entomologist

N
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Intercollegiate Rodeo action, 1946.
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when he came to the University in 1915. In addition to
entomology, Vorhies was interested in mammalogy, herpetology and ornithology.
Entomological publications by Vorhies dealt with
poisonous desert animals, the grape leafhopper, the Thurberia bollworm, garden pests, grasshoppers and DDT
applications problems. Although his major interests were

in the field of economic entomology, Vorhies wrote
numerous nonentomological papers relating to birds,

some 40 years as a vocational agriculture teacher at Mesa,
Arizona, High School.
One of the early marketing projects of the Department
of Agricultural Economics that had an immediate effect
on agricultural commodities in Arizona was conducted by
Raymond E. Seltzer in the late 1940s. Seltzer studied the
feasibility of using cardboard (paperboard) cartons rather
than wooden boxes to ship produce. The use of cardboard

was found entirely feasible. In fact, there was a cost

mammals, rodents, snakes and desert ecology. He published important contributions on life histories and
ecologies of kangaroo rat, white -throated wood rat and
other desert animals. A bibliography of his writings is in
the Journal of Wildlife Management, Vol. 14, No. 1,
January 1950.
During Vorhies' term as head of the Department of
Entomology and Economic Zoology, courses in ornithol-

advantage. As long as the products were not cooled by
placing ice on them, the cardboard cartons performed as

ogy, mammalogy and animal ecology were offered. Other

Economics were hired for marketing research.
In other personnel matters, R. R. Humphrey was hired

persons associated with both teaching and research in
entomology during Vorhies' regime were A. A. Nichol,
later of the Department of Botany and Range Ecology; E.

R. Tinkham; Robert Flock; and H. G. Johnston, who
later became head of the Department of Entomology at
Texas A & M College, and is associated now with the
National Cotton Council.
In 1948. Wallace H. Fuller joined the faculty of the
Department of Agricultural Chemistry and Soils. Not
long thereafter, the first use of atomic energy in Arizona as
a research tool was initiated by him. Grants from agricul-

well as the wooden crates. The development later of
vacuum cooling made it possible for most produce to be
shipped in cardboard cartons. Nevertheless, some fresh
fruits are still shipped in cartons made of a combination of
wood and cardboard. From 1948 until 1960 most new

faculty members in the Department of Agricultural
as associate professor of botany and associate range
economist in AAES. It was Humphrey who championed
the cause of the controlled burn for management of range
and forest. Bartley P. Cardon was now an associate professor.

Mechanical harvesting of cotton was becoming very
important, Extension staff reported. There were about
120 mechanical pickers in the State in 1949. The Extension Service conducted schools for owners and operators of

the new devices. Demonstrations determined that the

tural chemical industries and contracts from the U.S.

quality of lint was superior when harvest followed defolia-

Atomic Energy Commission made possible the acquisition of one of the finest radioisotope laboratories in the
West. That laboratory contained tools for evaluating the
use of nutrients in crop residues by succeeding crops,
when the residues are incorporated in field soils. New
research has developed basic principles also regarding the
competitive uptake of iron and calcium from its various
forms in the soil.
Another first occurred in the School of Home
Economics during the 1948 -49 spring semester when
three couples lived in the Home Management House.

tion, either with chemicals or by frost.
The herbicide 2,4 -D was the first to be used throughout Arizona, according to Extension reports. It was

"Men Invade Distaff Domain -Move Into UA Home

1946 -49 were very different from those during the earlier
half of the decade. Trends in home management focused
on basic aspects of home improvement, home furnishings

Management House," was the headline in the September
8, 1948 Arizona Daily Star . The couples were working on
their degrees and making the house their home.
By 1949 there were 198 undergraduate home
economics majors, almost a 300 percent increase since
1933. More men, including veterans, were majoring in
home economics; ten were enrolled as majors during the
following term.
The first master's degree (M.A.E.) earned in the Department of Agricultural and Home Economics Education
was awarded to Henry Burr Gray Jr. in 1949. Gray had
received his bachelor's degree in agricultural education
from the University in 1940. Subsequently he served for
172

known as a broadleaf -weed killer and was very effective.

Plants like cotton could be damaged, however, if they
were growing near treated areas. Circular 155, Weed Control with Chemicals in Arizona , was published in 1949 and

updated thereafter. The use of chemicals for weed control
marked a new era in agriculture, one that was to continue
as use of herbicides in Arizona expanded.

Extension home economics program emphases from

and work simplification. Work on consumer education
and family spending also was reported. Sewage disposal,
plumbing installations and improved home heating received attention.
Clothing programs after the war were about saving
money on clothing, especially on children's wear. The
selection and care of new fabrics and finishes developed as
a result of war efforts were topics of interest to homemakers. Women also were taught to clean and adjust sewing

machines and to renovate clothing.
4 -H Club work with Indian children on reservations

Charles T. Vorhies
Charles T. Vorhies, the first resident faculty
member at the University of Arizona trained as an
entomologist, was also one of the first specialists in
the field whose scientific studies embroiled him in
the environmental movement. Research that he and
others conducted on the use of DDT looked wonderfully promising in the 1940s, but the insecticide
soon became notorious for its unwanted side effects

on human beings and other animals, including
beneficial insects.

With other University entomologists, he developed a technique for applying the compound in a
kerosene carrier, using a Navy "smoke" generator,
and found it effective against grape leafhopper, citrus thrips and lice on a few cattle enclosed in a barn.
For a time it appeared that DDT was "bee- safe" and

there were high hopes for the product that, by the
summer of 1945, was available commercially.
But by 1951 there was evidence of the persistence

of the chemical in the biological food chain, with
serious damaging effects, especially to popular song

birds and larger birds of prey. Furthermore, the
aerial application of DDT was highly visible and
often annoying to a public made acutely conscious of
potential dangers by frequent press coverage as well

as books and journal articles. By 1953, scientists
and the public alike decided that the use of pesticides should be controlled; in that year the Arizona
Legislature established the four -member Board of
Pest Control Applicators (restructured in 1968 with
nine members and renamed the Board of Pesticide
Control) and developed regulations regarding which
products could be used under particular cir-

cumstances were spelled out and made legally
binding.
From the time Vorhies came to the University in
1915, he sought ways to reduce damage caused by
increasing numbers of opportunist insect pests to a
growing list of crops on expanding irrigated acreage.

He had been appointed professor of entomology
and entomologist in the Agricultural Experiment
Station in 1918 and had been made head of the
Department of Entomology and Economic Zoology

in 1933. The Great Depression had placed sharp
restrictions on expenditures, but the AAES remained relatively active. Among other studies,

Charles T. Vorhies, undated.

Vorhies worked on the Thurberia weevil, a native
pest of cotton bolls that troubled farmers because it
occasionally moved from its native cotton host to
cultivated plants. He was the author of significant
papers on grape leafhoppers and the Thurberia boll
weevil, published in 1924 and 1936, respectively.

Although his major interest was in economic
entomology, he wrote many papers about birds,
mammals, rodents, snakes and desert ecology. His
publications contributing to understanding the life
history and ecology of the kangaroo rat, the white -

throated wood rat, jack rabbits and other desert
animals are cited often. One of these is Life History of

the Kangaroo Rat, published in 1922 with Dr. Walter P. Taylor of the U.S. Biological Survey staff as
the result of a joint three -year study.
Vohies was an entomologically oriented biologist
and probably one of the last faculty members who

could be called a true naturalist. He devoted his
career to the sensible protection of wildlife and the
conservation of natural resources. A bibiliography of
his writings appeared in theJournal of Wildlife Man agment in 1950, the year after he died while attend-

ing the National Wildlife Conference in Washington, D.C.
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was begun in the late 1940s. A move to remove 4 -H from

1949 -50

the school systems also was begun primarily because

Laurence A. Carruth was recruited to succeed the late
Dr. Vorhies. Following the death of Vorhies, the responsibility for teaching and research in economic zoology was
passed to the Department of Zoology and the Cooperative
Wildlife Research Unit. Thus, Carruth became the first
head of the Department of Entomology in the College of
Agriculture. He came to the College from the New York

schools were overcrowded and teachers were overworked.
A junior leadership project was begun in 1948. The first
Statewide leaders' conference was held in 1949.
The AAES and Extension Service founded a quarterly
magazine, Progressive Agriculture in Arizona, now Arizona

Land and People, this year. It was designed to convey
articles of interest to farm families written by AAES and
Extension personnel. The initial mailing list had 8,000
entries. Radio continued to be an important Extension
tool. Some programs were developed in the College and

recorded at the University while others originated in
communities where there was access to a radio station.
After World War II, Arizona's population growth
began its dramatic upsurge. People came to Arizona from
other parts of the country. Conditions here differed from
those in their former environs. Director C. U. Pickrell was

confident that Extension could help these people and
native residents adjust to the changes they were to face.
He said in 1949, "Extension must expand and build on
the idea that it is primarily an educational agency charged
with the challenge to help people help themselves."

State Agricultural Experiment Station at Geneva, a
branch of Cornell University.
The budget that had been approved for the department
for fiscal 1950 was $12,950, about one -third of which was
earmarked for teaching. More than 85 percent of the total
budget was to pay the salaries of the department's two

full -time faculty members, Vorhies and Lawrence P.
Wehrle. Carruth sought and got grants and contracts
outside of the University to help support the growth of the
department. During 1966 -67, Carruth's last year as head

of the department, the budget was about $440,000.
Vorhies, an economic zoologist by training, had campaigned for years to establish a wildlife research unit in the

Department of Entomology and Economic Zoology, a
campaign that he seemed to have nearly won at the time of

Steve Fazio teaches Horticulture on lawn southeast of Agriculture Building, 1949.
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Laurence A. Carruth, left, and Lawrence P. Wehrle, right, teach entomology laboratory about 1950.
his death. The Cooperative Wildlife Research Unit, however, was established in the Department of Zoology in the
College of Liberal Arts in cooperation with the Arizona
Game and Fish Commission, the U.S. Department of the
Interior Fish and Wildlife Service and the Wildlife Man-

J. Warren Stull joined the Department of Dairy Husbandry faculty as an assistant professor in 1949. He introduced a course in dairy chemistry and taught the various
processing courses.
Marvin D. "Swede" Johnson graduated from the Uni-

agement Institute.
The USDA Southwestern Bee Culture Laboratory was
established this year in cooperation with the new Department of Entomology. Both the Department of Entomology and the new University Bee Laboratory used Campbell Avenue Farm facilities. The annual meeting of the

versity in 1950 with a major from the Department of

American Beekeeping Federation was held there this year
in the fall.
About 1948, the Department of Nutrition entered into
a cooperative agreement with Tucson's Southwest Clinic

1950 -51

Planning was begun in 1948 by a University interdisciplinary committee to broaden the graduate program in

and Research Institute to provide laboratory space and
consulting services for research on rheumatoid arthritis.
Southwest Clinic and Research Institute provided funds
for salaries and laboratory supplies. This arrangement
continued until 1975 when the program was transferred

Shortly afterwards, also in 1950, the department's name

to the Department of Microbiology and Medical Technology.
Leland Burkhart was appointed head of the Department
of Horticulture. Robert L. Matlock, head of the Depart-

ment of Agronomy was granted a six -month leave of
absence to survey the most pressing needs of agriculture in

Iran, at the request of the Iranian government.

Animal Husbandry. He later was vice president for university relations at the University of Arizona. Today he is a

vice president at the University of New Mexico, Albuquerque.

the Department of Nutrition by offering the doctoral
degree. This idea came to fruition in 1950 and the first
student was accepted into the program that same year.
was changed to the Department of Agricultural Biochemistry, and the committee's name became the Committee on Agricultural Biochemistry and Nutrition. Arthur Kemmerer was appointed chairman of the committee
by the president of the University. Kemmerer served in

that capacity in addition to his duties as head of the
department.
In 1950, Ethel Thompson was appointed AAES nutritionist in addition to her position as professor of home
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Elias H. "Buck" Pressley talks about plant breeding in greenhouse, late 1950s.

Plant Breeding
Plant breeding is the art and science of altering
the structure of plants to increase the quality and
uniformity of the product delivered to the market
place.

To do this, the plant breeder uses various genetic
systems to reconstruct the genetic architecture of the
plant to develop the most desirable combination of
genes. The plant breeder compares individual plants

and plant populations. In doing so, the plant
breeder employs statistics, a branch of mathematics,
that permits the evaluation of advances made in the
breeding program and validation of superior plants.
Plant breeders also use information and techniques
from a wide range of biological disciplines such as
pathology, entomology, physiology, anatomy,
biochemistry and cell fusion.
A plant breeder, therefore, is first a biologist, but

the results of many breeding programs reveal that
plant breeders by tradition and philosophy are a
group of individuals who, when the demand arises,
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will look beyond the conventional breeding procedures to seek a superior plant. It is not uncommon
for a plant breeder to turn attention to a discipline
seemingly unrelated to the science of plant breeding
to accomplish objectives. A typical example was the
development of a small, efficient, precisely
machined device for testing the strength of cotton
fibers. It was invented by the late world -renowned
plant breeder, E. H. Pressley of the University of
Arizona College of Agriculture. (See Pressley biographic inset.)
Perhaps more closely associated with the traditional perception of the work of the plant breeder are
the research projects briefly described in the following paragraphs.
Pima S -1 cotton was bred and developed by W.
E. Bryan, University of Arizona College of Agriculture plant breeder, and released in 1953. The State
average yield of pima cotton increased 50 percent,
the following year. Pima S -1 was produced through

economics. Thompson was a founding member of the
Committee on Agricultural Biochemistry and Nutrition
and added to the new curriculum two units of advanced

a series of complex crosses and was a landmark
achievement in the extra long staple cotton industry. It led to the organization of the Supima Corporation and was the foundation for the development
of a series of new and improved Pima cotton varieties
Caducous bract cotton was bred and developed by

University of Arizona College of Agriculture plant
breeder H. Muramoto. This cotton has bracts that
fall before the boll opens, thus eliminating a major
source of trash normally found in commercial cotton
cultivars. The bracts are a major component of cotton dust that causes Byssinosis disease, or "brown lungs." Approximately 2 million to 3 million textile workers are potential victims of this disease, but
the new caducous bract cotton offers a solution to the
- problem .

Plant breeders have developed a new pickle
cucumber: that produces well at summer tempera-

tures. The Southwést pickle industry has been
handicapped through the years because available
ìes oícuúimbiesproduce low yields and quality dùring:wa m s{ ring, summer and fall periods.
Two ©ew and very4rff nt:pxckles have been bred to
but }d.up.the: :hilt - weather pickle industry, They are
te.closely related to cantaloupes than to cucum-

and carry :with them the cantaloupes' love for
peratures,. unlike the cucumbers. These
-varíeties not only will stimulate the canning industry by their much longer growing season, but they
will also increase marketability and market demand
as fresh produce.
'
Three new strains of lettuce developed by plant
gki .t

study in the chemistry and metabolism of lipids. This new

graduate program opened doctorate -level study for the
first time to students of nutrition in home economics. The
program also was the first interdisciplinary graduate degree program on the University campus. Later, several
other programs such as the Committee on Genetics and
the Committee on Animal Physiology were started, using
the Committee on Agricultural Biochemistry and Nutrition as a model.
W. F. McCaughey was appointed to a position in the
department in 1951 to assist on a study of carotene reten-

tion in alfalfa. This project was funded partly by the
USDA Western Utilization Research Laboratory.
McCaughey, now professor of nutrition and food science,
received his doctorate at the University in 1951.

Continuing in the area of nutrition, AAES Bulletin
No. 239, The Use of Salt as a Regulator of Supplemental Feed
Intake and Its Effect on the Health of Range Livestock written

by B. P. Cardon,. E. B. Stanley, W. A. Pistor and J. C.
Nesbitt, was published in 1951. The arid and semiarid
climate in Arizona's rangelands prompted the research
that led to publication of the bulletin. When it doesn't

rain for months at a time as is common all over the
Southwest, cattle eventually consume all the available
forage and must be sold, moved out or provided with feed.

Cottonseed meal or cottonseed cake was and is a feed
supplement that is too expensive and too rich to be the

only feed available to range cattle. W. J. Pistor and

fresh lettuce are sold in the United States each year,
and the per capita consumption has been increasing
steadily. Lettuce crops grown for chopping could be
harvested mechanically and processed in the grow-

Bartley P. Cardon tested the feasibility of using sodium
chloride, common table salt, to limit the consumption of
cottonseed meal by hungry cattle.
Legend has it that the idea originated with Texas cowboys or cattlemen. Pistor and Cardon proved that a mixture of one -third salt with two -thirds cottonseed meal
could be consumed by cattle without harm, provided that
there was at least a little forage still available and that
there was adequate drinking water nearby. The scheme
worked as a feed supplement but not as a feed substitute,
because starved cattle occasionally would overeat and die
of the effects of excessive salt consumption. Nonetheless,
the salt -meal mixtures used on desert ranges today are
based on that research.
Enrollment in W. J. Pistor's Department of Animal
Pathology courses swelled after World War II to the point
that in the dean's annual report there was a suggestion that
continued pressure might culminate in an effort to estab-

ing area, all of which may add new industries to

lish a

breeders have shown that they remain green and
edible up to 10 days longer after chopping than
traditional varieties. Ordinary lettuce discolors and
becomes unattractive faster when cut than when
stored in the solid head. Yet, all lettuce used by
restaurants and fast -food outlets is in the chopped
form. Pre- chopped fresh lettuce, therefore, is a
natural market product with tremendous appeal and

unlimited potential. More than 3 million tons of

Arizona.

school of veterinary medicine. However, by
1950 -51 there was something plaintive in the dean's
reported enrollment drop created by the Korean War.
Severely cold winters in Arizona during 1948 -50
caused losses in citrus trees and predisposed trees to infec-

tious plant pathogens. Psorosis, caused by a virus, Phy177

tophthora brown rot, and citrus nematode were recognized as local problems. These findings prompted R. B.
Streets to take a six -month leave to research diseases of
citrus at the University of California, Riverside. He
foresaw citrus as an important crop for Arizona.
Lawrence P. Wehrle died October 23, 1950, 20 years
after joining the Department of Entomology. He was the
first faculty member of the College of to be engaged full
time on entomological work. In addition to his teaching
duties, Wehrle conducted research in both basic and
applied entomology. His subjects of study included
aphids, scale insects, kissing bugs, fleas and insects affecting squashes, melons, pecans, grapes and alfalfa, and
general garden pests. Wehrle's death left the new department head, Laurence A. Carruth, the task of developing
the department from scratch.
Jimmye S. Hillman was appointed assistant professor of
agricultural economics this fiscal year. He became head of
the Department of Agricultural Economics in 1961.
Lloyd V. Sherwood succeeded Robert L. Matlock as
head of the Department of Agronomy July 1, 1950, but
left the University shortly thereafter.
A graduate studies program in wildlife management
was approved this year for implementation in fiscal 1952.
Alpha Tau Alpha, a national, professional honorary for

students in agricultural education and extension, was
chartered at the University on June 15, 1951.
The organization promotes leadership and professionalism among agricultural educators through work
with the Future Farmers of America and 4 -H Youth.
Senior members of ATA must be agricultural education
majors and have a grade point average of at least 2.7. Any

student with an interest in 4 -H or FFA work may be a
junior member, with no requirements for a specific major
or minimum grade point average.
Members coordinate the state FFA Field Day, the Cot-

ton Field Day, a parliamentary procedures contest for
FFA, and act as herdsmanship judges at the Pima County
Fair.

Dairy herd improvement began in Arizona about the
same time that the Agricultural Extension Service was
organized. By 1951, the Dairy Herd Improvement Association in the State employed seven full -time supervisors in Maricopa County. One of the assistant agricultural agents in that county worked closely with the association.

Artificial insemination was used experimentally in
dairy herd improvement beginning in the early 1940s. By

1951 there were three artificial breeding groups in
Arizona that collectively serviced about 9,000 dairy cows
each year. The work of the several programs was designed
to increase production and efficiency of production; it paid

off well. Records of herds and individual animals improved year by year. A new individual lactation record of
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1,037 pounds of butterfat was made in 1951 by a registered Holstein cow owned by the Cheatham Dairy.
The technological and economic growth experienced in
this country during the 1950s provided a high standard of
living for many American families and had an impact on
everyone, including Extension home economists.
Raw materials and energy were plentiful and cheap.
Mechanization moved into the home and onto the farms.
Home economists were faced now with helping families
manage human and nonhuman resources. Material consumption had quickly replaced the conservation of resources taught in earlier decades. Homemakers came to be
viewed as household executives making management decisions.
Arizona Extension home economists, working in all 13
counties, witnessed growth in volunteer leadership roles
assumed by members of homemaker clubs. Homemaker
members from each club were trained in specific subject
matter and they in turn taught their fellow club members
and others.
Programming to meet the demands of a "mechanized"

household included selecting and operating air -conditioning and heating equipment and automatic washers
and dryers. Care and simple repairs for appliances were
frequent workshop topics and included sewing machine
clinics. Many homemakers purchased new sewing
machines because they could embroider and then needed
education in their operation.
Electrified homes still were relatively new in many
parts of Arizona. And homes that had had electricity for
some time were not adequately wired to accommodate all
the new appliances that appeared on the market. Extension home economists, therefore, added electrical safety to
their educational offerings. Homemakers were taught to
test capacity of electrical circuits, and cautioned about and
given alternatives to overloading circuits.
A Statewide effort was conducted to teach the use of
nonfat dry milk as an additive in preparing a variety of
foods to correct calcium deficiencies. One grocer com-

mented that as a result of this teaching in his county,
powdered milk that had been on shelves for months disappeared due to heavy demand.
Following the national trend, home economists taught
Civil Defense Preparedness programs that usually
included viewing film about the Yucca Flat atomic explo-

sion and atomic fallout concerns. Information disseminated also included wind, flood and fire disaster preparedness. Emergency food supplies, their selection and storage
and fallout shelters were related topics.
Cooperative programming with other agencies such as

the Migrant Ministry and the Bureau of Indian Affairs
were launched.
The Progressive Agriculture mailing list contained about
9,000 names this year.

George Alstad had become Joseph McClelland's assistant in Agricultural Communications in 1950 and served
for three years in this capacity. The information program
involved gathering news concerning agriculture and Agricultural Extension activities and writing releases that
were handled by the University News Bureau. Extension
specialists often provided agents with research information in news release formats so it could be easily passed on
the media. Additionally, most Extension agents had col-

umns in daily or weekly newspapers that served their
areas. For example David W. Rogers, Apache County
agricultural agent, called his column "Farm and Garden

Notes." K. K. Henness, Pinal County agent, had

weekly column "Along the Farm Front." It was carried in
all four papers of Pinal County.
By 1951, nearly 23,000 column inches of Extension
news were used in Arizona's weekly and daily newspapers
each year. The newspaper was one of the most important
educational tools of the day.

C. U. Pickrell, director of Extension, said in 1951
"farming will continue to require greater skill involving
more scientific knowledge in the use of water for irrigation, soil management, fertilizer, use of machinery and
the protection of plants and animals from insects, parasites and diseases."

a
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Chapter 6/i951-1973
The mid -1950s was a period of revitalization for the
College of Agriculture. A new spirit of dedication prevailed among the faculty and staff as new and additional
demands for their services were being made. The student
body, both undergraduate and graduate, entered a growth
period with a total enrollment increase from about 450 to
over 2,800. The Agricultural Experiment Station and the
Agricultural Extension Service were called upon to intensify and expand the number of programs available to their

clientele. Overseas educational and development programs became a reality when a contract for work in Iraq
was concluded.
To carry the greater workload, the faculty and staff had
to be increased. The physical facilities available to the

College were totally inadequate. A single agriculture
building, without air conditioning, housed the entire
faculty and staff plus the available teaching and research

laboratories and classrooms. Land areas available for
teaching and research also were very limited.
Under the strong leadership and the sympathetic support of President Richard A. Harvill and the dedicated

and dynamic leadership of Dean Harold E. Myers the
faculty developed plans to rectify some of the gross
shortcomings in faculty and staff and in the physical
facilities. The following additions were made: a new
Home Economics Building; a new Agriculture Sciences
Building; the Agriculture Building finished in 1915 was
completely remodeled and air conditioned; the Ewing

Farm was acquired just east of the Campbell Avenue Farm;
the Cotton Research Center, plus its office and laboratory
was given to the University by the Arizona Cotton Growers Association; the Yuma Valley Experimental Farm was
acquired with the help of the Yuma County farmers; new

laboratory equipment was obtained; the Agricultural Extension Service programs were extended to all counties
with the help of the USDA Extension Program through its
"special needs" program. As a result, county Extension
offices were opened in Santa Cruz and Mohave counties.
Also, the home economics programs were extended to all
counties with at least one agent in each county; curricula
were revised and new program areas were implemented
within the several departments with new faculty and staff
positions. The Department of Watershed Management
was approved and staffed with the assistance of a grant

from the Charles Lathrop Pack Forestry Foundation.
Through the retirement of existing program directors
T. F. Buehrer, R. S. Hawkins and C. U. Pickrell three
new directors were appointed July 1, 1958 -R. K. Frevert, D. S. Metcalfe and J. W. Pou. The faculty called it
"the changing of the guard." Each director brought to his
new position valuable experiences as he assumed his new
leadership role.
The performance of the faculty in research, education
and extension; the increase in the student body, and the
increasing demands for new and enlarged programs in all
three areas had an impact on public and private financial
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support. The State Legislature responded with increased
appropriations as did Congress. Accompanying the increased public financial support were the many financial
contributions from private sources, industries, organizations, et al, that were sympathetic to the College's needs.
The increase in the number of graduates each year gave the
College added alumni interest and support.
With all these changes and developments, the New Era
paved the way for the College of Agriculture to fulfill its
obligations as a College of Agriculture in a Land Grant
University. It also was the beginning for greater recogni-

tion and acceptance of the many contributions of the
College in research, education and extension, not only in
the State but also nationally and internationally.
1951 -52

Change marked July 1, 1951. Paul Steere Burgess
stepped down as dean and director of the AAES. His
resignation was prompted by his desire to return to research in agricultural chemistry and engage in part -time
service to the University. Burgess had been a member of
the faculty for 27 years and served in various capacities,

first as professor of agricultural chemistry and AAES
chemist, as head of the Department of Agricultural
Chemistry and Soils and as dean of the College of Agriculture and AAES director. In 1936 Burgess had accepted the
presidency of the University, in which capacity he served

for a year before asking to return to the deanship of the
College of Agriculture and directorship of the AAES. In
addition to his service to the University, Burgess served
on important State and national assignments, including
the President's Water Resources Policy Commission.
Phil S. Eckert succeeded Burgess. Eckert received his
bachelor of science, master of science and doctoral degrees
from Ohio State University. He served on the faculties of
Montana State College and Ohio State University, and as

agricultural economist for the Federal Reserve Bank of
Cleveland. At the time of his appointment Eckert was
serving the federal government as adviser to the Food and
Agriculture Division of the Economic Co- operation Administration. Ralph Sams Hawkins continued to serve as
vice dean and vice director in the College of Agriculture.
The other major change of administration at the University was in the presidency. Richard A. Harvill became

the fourteenth president of the University, succeeding
James Byron McCormick, who had held the post for four
years. Harvill had come to the University as an instructor
in economics in 1934 and served as dean of the College of
Liberal Arts before accepting the chief executive's post.
Elsewhere in Arizona, Yuma County had an outbreak of
two -spotted mites of epidemic proportions. L. A. Car ruth, head of the Department of Entomology and G. D.
Butler Jr. spent most of their time in the Yuma area that
year working to control the mites. Cantaloupe,
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College of Agriculture Dean Phil S. Eckert, 1951 -55,

undated.

watermelon, cotton and castor beans were most severely
affected. Most growers spent from $40 to $60 per acre

trying to control the mite but were only 50 percent
effective.

After that disastrous 1951 season the farmers requested
through the Yuma County Agricultural Research Council
a full -time research entomologist from the dean of the
College of Agriculture. They were told that it would be a
year and a half before an entomologist could be brought to
Yuma because of budget procedures. But the growers were
so keen on the idea that research would solve their problems that they assessed themselves 10¢ per acre to hire a
full -time entomologist, Don Tuttle, in February 1952.

The growers included a new pickup truck and covered
operating costs until the College of Agriculture budget
could support Tuttle and the research program.
This was one of the first expressions of public interest in

the department's research programs, and it originated
entirely from Yuma County farmers. Through the Yuma
County Agricultural Research Council the farmers also
were instrumental in bringing research scientists in plant

pathology and animal sciences to Yuma in the early
1950s.

A year earlier, the Arizona Commission of Agriculture
and Horticulture imposed quarantines on large areas infested with the pink bollworm. The Commission specified
that all cotton was to be plowed under by certain dates
early in 1951. Plowing under hastens the decay of old

stalks and bolls, and kills most of the hibernating or
diapausing pink bollworm larvae. In the warmest
cotton -growing regions of Arizona, particularly in Yuma

County, it has long been common practice to "stub"
cotton, that is, not to plow it under. The stubbed plants
regenerate, thus avoiding the expense of replanting, and
produce an earlier crop the following year. However, this
practice also favors the overwintering of many pests, particularly the pink bollworm and the boll weevil.
There once was an economically significant disease
(hemoglobin uria) of Arizona cattle that cowboys called
"redwater" because the urine of affected animals became
red for a time before recovery or death. The problem
attracted the attention of W. J. Pistor in the latter half of

acres of principal field crops in Arizona were planted this
year with varieties developed or introduced by the AAES.
The Arizona Cooperative Wildlife Research Unit, established in 1951 under the leadership of Lyle K. Sowls,
has made significant contributions to wildlife literature
over the years. More than 65 theses and dissertations have
been completed by graduate students and 95 publications
written by unit personnel. Early studies emphasized desert ecology, white -tailed deer, mourning doves, white winged doves and Gambel's quail.
The College of Agriculture participated during
1951 -52 in a national survey of the occupational status of
graduates from land grant colleges. A greater percentage
of University of Arizona graduates in agriculture has gone

the 1930s. Although at first he had no clue to its cause, he

believed that switching cattle from irrigated pasture,
which later proved to be host to the causative agent, to dry
feed during an outbreak of the disease would bring about
recovery.

About 1949 or 1950 B. P. Cardon suggested investigating the role of Leptospira organisms as a cause of the
disease. He and Pistor obtained one of the first National
Institutes of Health research grants ever awarded to the
College of Agriculture to support the work. With the help

of R. E. Reed and R. J. Trautman, serums of many
thousand cattle were tested for leptospiral antibodies and a
number of redwater outbreaks were investigated. Leptospira Pomona was recovered from one episode on a ranch in
western Cochise County. A significant number of cattle
were found to have antibodies to the organism indicating
prior exposure with recovery. Commercial vaccines came
into use during the 1950s, and one doesn't hear of redwater much anymore.
As the cattle feeding industry grew in Arizona during
the 1950s there was a need to determine the value of shade
for finishing cattle. Shade was not routinely available in

feedlots. The studies conducted by the Department of
Animal Husbandry resulted in recommendations on type
of shade material, and height from the ground and square
footages needed per animal.
In 1951 the University dairy herd consisted of 160 cows
of all ages from the Holstein, Guernsey and Jersey breeds.
The herd was used in research and teaching to produce

milk for the campus. Milk was delivered to the new
Student Union Cafeteria in 5- gallon cans for use in dispen-

sers. The Union opened in September 1951. For the
previous 20 years, milk was delivered from the University
Farm to campus in pint and half -pint bottles, mostly the
latter.
About 0.76 million acres of the more than 1.14 million

Extension Director Charles U. Pickrell on camel back
during trip to Africa, 1952.
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into production fields than those of most land grant

Graduate degree programs in the United States were

colleges, as indicated below by comparing Arizona

provided for two Iraqi faculty members. Dean Eckert was
campus coordinator for the project. Ian A. Briggs, of the
U.S. Reclamation Service and formerly associate professor
of agronomy at the University, was chief of party at Abu
Ghraib. Later T. F. Buehrer, head of the Department of

graduates with those from 20 other representative universities.
EMPLOYMENT BY PERCENT OF
AGRICULTURAL GRADUATES
Farming
and
Ranching

Arizona
Others

Research,
Teaching
and
Extension

27.2
12.3

Professional
and
Commercial
Agriculture

39.1
38.9

9.1
19.0

Professional
and
Commercial
Non
Armed
Agriculture Forces

11.7

7.4

4.4
2.6

Agricultural Chemistry and Soils, joined the project in
Other

8.5
19.8

Students from foreign countries began to enter School
of Home Economics courses during 1951 -52, one each
from Greece and the Philippines, and two from Mexico
were enrolled during this term.
The University Graduate Committee on Nutrition was

composed this year of A. R. Kemmerer, head of the
Department of Human Nutrition; Ethel Thompson,
School of Home Economics; B. P. Cardon, Department of

Animal Husbandry; J. W. Stull, Department of Dairy
Husbandry; and W. H. Fuller, Department of Agricultural Chemistry and Soils.
James Greenlief Brown, head of the Department of
Plant Pathology, and a faculty member since 1909, retired to positions of part -time professor of plant pathology

and plant pathologist in the AAES.
G. W. Barr, head of the Department of Agricultural
Economics, was on leave during fiscal 1952 to work as a
consultant with the United Nations Food and Agriculture
Organization in South America. R. E. Seltzer was acting
department head.
1952 -53

The University of Arizona entered a new field of international activity when on October 20, 1952 the Board of
Regents approved an agreement with the U.S. Department of State and the Department of Agriculture, and the
University, whereby the College of Agriculture would
assist in the development of the Agricultural College of
Iraq at Abu Ghraib, near Baghdad.
The project was designed to help develop the Agricultural College as an efficient and effective instrument for
the improvement of agricultural methods and practices in
Iraq including teaching, research and extension activities.
Agricultural disciplines involved were agronomoy, dairy
sciences, genetics and animal husbandry, and soil science.

The field team taught courses, improved curricula,
prepared classroom demonstration materials and texts,
assisted in training Iraqi faculty, initiated research and
demonstration plots, organized field days and other extension activities, assisted in planning for facilities development and established a maintenance program and shop.
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Iraq.
New also this year to the College of Agriculture were

buildings, facilities and land. Construction at the Mesa
Experimental Farm included a laboratory building for the
Office of the State Chemist, greenhouses, a storage
building and a cattle feed lot. These facilities along with
equipment cost more than $235,000.
On campus, the School of Home Economics Home
Management House and Nursery School were completed
at a cost of about $96,000. The buildings are at the corner
of Second Street and Cherry Avenue.
Earlier the Board of Regents sold 20 acres of land near
Marana, then purchased 40 acres to create a 228 -acre plot
for a new experimental farm.
Over the years no serious new citrus pests have appeared
and most of the usual ones have responded well to availa-

ble control measures, a continually changing array of
dusts, sprays, fogs, fumigants and baits. However, the
problem of controlling mites in the Yuma area was a
full -time job for Don M. Tuttle after he got settled earlier
in 1952. He worked on the biology, taxonomy and con-

trol of plant mites throughout his career there, particularly on citrus mites since 1965. Tuttle's research program
also included the evaluation of new chemical compounds.
The principal mite pests of citrus are the citrus red mite,

citrus flat mite and Yuma spider mite. Tuttle worked
steadily toward the development of a complete pest management plan for citrus. David Byrne is continuing this
program since Tuttle's retirement.
Tuttle also maintained a research program on alfalfa
insects beginning in 1952 that covered pests and problems associated with both hay and seed production. He
developed the first practical chemical control methods for
the very heavy infestations that often developed in Yuma.
Cutting was always the simplest and most practical solution to problems in alfalfa hay, especially during bloom

because it also saved the pollinators. No satisfactory
chemical control ever has been developed for the alfalfa

seed chalcid, although cultural control, mainly early
planting and clean fields, has been reasonably effective.
Theo Watson, with the assistance of IPM Coordinator
Paul Borth, has recently assumed Tuttle's responsibilities
with regard to alfalfa insect problems.
Raymond E. Reed joined the Department of Animal
Pathology faculty on September 1, 1952. Later, Reed
became head of the department. Shortly after he joined the
department Reed recognized his first case of spontaneous
canine coccidioidomycosis (valley fever). He was told by

outlook pamphlet. Even today, the Annual Statistical Report and Agriculture Crop budgets bear testimony to Barr's foresight. The economic and statistical information contained in this successor report
is fundamental to the success of farmers, ranchers,
other agribusiness, bankers and public bodies.
Barr came to the Unitersity of Arizona College of
Agriculture in 1930 from San Francisco where he
had been agricultural agent for the Southern Pacific
Railroad Company.

Barr was appointed head of the newly created
Department of Agricultural Economics in 1937 and
remained as professor and head until 1957, when he
resigned from the University. For a brief period in
1938, he acted as Director of the Agricultural Extension Service.

Water and its management in the State was a

George W. Barr
"The day has passed when water can be considered
a mere by- product of a watershed devoted chiefly to

timber and forage. Water production is now the
most important use of the land ... ," stated George
W. Barr on October 26, 1956. He added in the
address at the Westward Ho Hotel in Phoenix that
"An extensive action program is needed. An immediate start on it may well forestall the day when
society will demand severe measures with water
production the only end in view."
One quarter of a century earlier, about a year after
he was appointed the first Agricultural Extension
Service economist at the College of Agriculture,
Barr was among a group who wrote a report about
agriculture in Pinal County. The 1931 publication
warned that when groundwater withdrawals exceed
recharge, development of desert lands should cease.
Barr was sole author, however, of another report
in 1931 that was published as a bulletin every year
thereafter until in 1970, although his participation
in its preparation ended when he resigned from the
University in 1957.
"Arizona Agriculture, a very famous tract, published every year about February 1, gave the farmers
a picture of the budgets and costs from the previous
year," a colleague said, adding that Barr gathered

data for the publication from State and national
sources. Arizona Agriculture became almost an institution, eagerly awaited in the early weeks of each
crop year. It was used widely as a predictive and

concern of Barr's. He was intimately involved with
planning to bring water to Central Arizona from the
Colorado River and in 1956 was asked by the Salt
River Project to do a fundamental study on water
production and distribution problems in Arizona.
Out of this study came the famous Barr Report that
still contains a wealth of information for those who
study the Arizona water situation. The essence of

that report is summarized in the quotation that
begins this biographic sketch.
Barr always took an interest in national economic
matters, which interest led him to become involved

with international affairs. He spent 1951 -53 in
Chile for the United Nations Food and Agriculture
Organization (FAO). Again, in 1957, after resigning from the University, he spent five years in northeast Brazil for the FAO.

The first annual award for distinguished individual achievement was presented to Barr by the
Arizona Water Resources Committee in 1979. In
addition to his continued interest in the Department
of Agricultural Economics long after his departure,
was active in the International Association of Agricultural Economists through travel to their triennial meetings in Russia, Brazil and elsewhere.
When a national competition was sponsored in
1948 by theJournal of Farm Economics, the national

journal of the agricultural economics profession,
Barr submitted an essay and won an award on agricultural price policy. He was a founding member
of the Western Agricultural Economics Research
Council, a group formed by the heads of departments in the 12 western land grant universities, an
organization that functions today.
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Brown had anticipated being made head of an
enlarged botany department proposed about 1930
by University President Homer Shantz, but when
Shantz learned Brown was not popular with other
members of the faculty he named himself to the
position.

Brown was thought to have agitated for the removal of Shantz afterward.
it

He is remembered by students of the day as a

celluloid collar" man, no matter how hot the

weather. Although he was stiffly formal, he was not
impervious to Arizona's heat. Before air conditioning was available, he sloshed water over his labora-

tory floor and hung wet towels at the windows to
benefit from the cooling effects of evaporation.
Brown's scientific achievements were substantial.
Assisted by R. B. Streets and Frederick Gibson, he
developed a mechanized cotton delinting process
that not only made cottonseed cleaner but also virtually eliminated the source of angular leaf spot disease

throughout the Southwest after 1930.
His studies of the diseases of native plants, cotton
and vegetables were major contributions to Arizona
agriculture. And he was adventuresome in his research methods. In 1930 he flew as a passenger in an
airplane over the Salt River Valley to collect samples
of fungal spores and bacteria at between 1,000 and

James C. Brown
J. G. Brown came to the University of Arizona as

tions to several student generations of tough-

a half -time instructor in botany in 1909. He also
was employed part time at the Desert Laboratory of
the Carnegie Institution on Tumamoc Hill west of
Tucson. Like many University faculty members in

minded plant pathologists.
Nor was he loath to argue with the city fathers
when he disagreed with their ideas. In 1943, as a

that era, he had no advanced degrees. He later
returned to his alma mater, the University of
Chicago, where he completed his master of science
degree in 1917 and his doctorate in 1925.

Brown was highly respected as a scientist and
teacher but was not regarded as an amiable man. He
was a member of the faculty of the College of Letters,

Arts, and Sciences when he taught botany, microbiology and zoology but was under the guidance

of J. J. Thornber, of the College of Agriculture.
When the Department of Plant Pathology was established in 1920 within the College of Agriculture,
Brown was named its first head.
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7,200 feet altitude.
Brown's "hours of charm" after -class sessions,
during which he put his students through grueling
defenses of their "notions," were major contribu-

member of the City Parks Board, he described a City
Council proposal to establish a Soldiers' Memorial
Park planted with seeds collected by service men in
various parts of the world where they had seen duty

as "not only unscientific, cumbersome and costly,
but ... entirely a waste of city funds." He recommended that only native plants suitable to the climate and soil be used in parks and concluded his
objections by noting that the city's record of maintaining parks that already existed was dismal.
He retired in 1951 after more than 40 years at the
University and died in 1954, several months after
suffering a severe concussion in a fall down the cellar

stairs at his home.

Pistor and J. B. McQuown, a Tucson veterinary practitioner, that the disease was fairly common in dogs,
although at the time there were no more than four pub-

Harry Embleton died June 8, 1953. He was professor
and head of the Department of Poultry Husbandry and

lished reports. This proved to be the case, and within a few

last 23 years of the 30 he had been on the College of

years more than 100 cases of disseminated canine coccidioidomycosis had been assembled.
The use of coccidioidin as a test for specific delayed
dermal hypersensitivity and of the precipitin and complement fixation serological tests was researched and the
findings were published.

Agriculture faculty.
In addition to his teaching and research activities at the
University, Embleton was active in public service work in
his field. He helped organize the Arizona Poultry Federa-

Pathogenesis of the disease was investigated by exposing young dogs to graded doses of arthrospores. This step

agency for the National Poultry and Turkey Improvement
Plan. Embleton was one of the three persons chosen from
across the nation during 1952 -53 to receive the meritorious service award by the Poultry and Egg National Board.
In addition he planned and conducted a highly successful
series of annual poultry schools in the Phoenix and Tucson
areas. Embleton also was widely known for his efficient

confirmed a suspicion that a dog could pass through a
primary infection to recovery, an important point to establish, because clinical diagnosis then was limited to
progressive, usually very complicated and almost always
fatal cases.

Additional controlled exposures of stray dogs from
animal control shelters and of beagles reared in a laboratory, however, proved that dogs tend to disseminate infective fungus more frequently than humans. Both dogs and
monkeys were used in an experiment designed to reveal
the approximate minimal infective dose encountered in
nature as well as the rate animals were infected when held
in an area known to have the fungus growing in nearby
soil. Results indicated that the usual infective dose was in
the range of one to 10 viable spores, and that infections
occurred most often in late summer and fall.
The first master of science degree in agricultural education was awarded through the Department of Agricultural
and Home Economics Education to Bob Taylor in 1953.
Taylor was state supervisor of vocational agriculture in
Arizona for a few years before earning his doctoral degree

AAES poultry husbandman, positions he had held for the

tion, and was active in developing the program of the
Arizona Poultry Improvement Plan, the official State

supervision of the Arizona Egg Laying Test, under the
auspices of the Council of American Official Poultry Tests.

Born in Westfield, New Jersey, on January 1, 1888,
Embleton graduated from Cornell University with a
bachelor of science degree in 1912 and then joined the
Purdue University faculty as an instructor in poultry

husbandry. He came to the University in November
1923.

Elias H. Pressley became head of the Department of
Plant Breeding July 1, 1953, succeeding Walker E.
Bryan. The department was established in the AAES in
1917 under the leadership of Bryan. Formal course work
in plant breeding was first offered about the same time.
Dean F. McAlister was appointed head of the Department of Agronomy July 1. He succeeded Lloyd V. Sherwood who was head of the department briefly in 1950.

at Ohio State University. He founded and is current
director of the National Center for Vocational Education
in Columbus, Ohio.
Arizona had been a milk- deficit state in 1951 and 1952
but became milk sufficient in 1953 and remained so for
years thereafter.
The story of Arizona 44 cotton is a good example of the
value of Extension on -farm demonstrations. This superior

variety was developed by E. H. Pressley, AAES plant
breeder. It was demonstrated on Arizona farms before it
was put into use and by 1953 it was the principal cotton
variety at the State's lower elevations.
Marketing of cotton produced became an important
problem in the 1950s. Growers realized the need to produce cotton that was best adapted to needs of industry and
then to market it to the best possible advantage. In 1953
Arizona produced the highest per -acre cotton yield in the
United States. That year Extension Agronomist Charles
Elwood said, "During the past two years cotton plantings

in Arizona have increased by nearly 400,000 acres. In
1952 there were 666,000 acres of cotton. Of this 620,000
were short and 46,000 acres long -staple varieties."

1953 -54

The Institute of Water Utilization was established in
the College of Agriculture this year, about the same time

that the first course in hydrology, soil hydrology, was
offered at the University of Arizona.
First research in the new Institute focused on various
aspects of water conservation in an arid region, evaporation suppression, seepage control, artificial recharge of
aquifers and water harvesting. Sol D. Resnick was the first
director of the Institute that became the Water Resources
Research Center (WRRC) in 1964, when it was split away
from the College of Agriculture. That action followed the
establishment by Congress earlier in 1964 of the Office of
Water Research and Technology in the U.S. Department
of the Interior. Resnick retired in 1983.
D. F. McAlister, recruited from the University of Illinois a year earlier to head the Department of Agronomy,
began the rebuilding program this year that he had been
hired to undertake.
The period from 1952 through 1974 was characterized
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Greenlee County Agent John L. Sears, left, shows farmer how to sample soil, 1953.

by rebuilding and growth of the Department of Agronomy in all areas of research, education and extension.
New faculty were hired to rebuild and direct each of the
principal research programs and to develop new ones. The

cotton variety testing and breeding program was expanded as was the small grains variety testing program to

include small grains breeding. Programs that were rejuvenated were sorghum variety testing and breeding and
turf grass management research.
Programs developed included livestock forage variety
testing and breeding programs, new crops for Arizona,
crops physiology research, and utilization of municipal

wastewater in agriculture. In addition, a concentrated
effort was made to identify plants suitable for use in the
reclamation of disturbed land areas in semiarid environments.
Applied research results were used by farmers, commercial interests and homeowners throughout Arizona.
Basic research results were published in refereed journals
throughout the world.
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The education program in Resident Instruction was
revised and expanded to include a full complement of
courses that permitted undergraduates to obtain the
bachelor of science degree in agriculture. Degrees of master of science and doctor of philosophy were available to
those students interested in pursuing graduate study.
Strong cooperative Extension programs in the department also were developed that served Arizona farmers very
effectively in the areas of production and weed control for

all major field crops. The results from the expanded
on -farm testing programs with alfalfa, barley, cotton,
sorghum and wheat were especially popular. Conducting
these tests on farmers' fields provided an excellent means
of carrying the results of research to farm families. They
also provided a focal point of mutual interest and participation between the researcher, Extension specialist, the
county agricultural agent and the grower.

R. B. Streets, acting head 1952 -53, was appointed
head of the Department of Plant Pathology July 1, 1953.
His seven -year tenure as administrator was marked by a

"Charles Kimzey commenting on the Cotton Fertilizer Test on his farm, Field Day- September 15, 1953," Carmy G.
Page, Cochise County Agent, reported.

considerable expansion with personnel being stationed at
both the Mesa and Yuma AAES farms.

The first branch laboratory of plant pathology was
established at Mesa in 1953, with Robert B. Marlatt in
charge of research on vegetable diseases. Marlatt obtained

his doctorate from the department in 1952. Streets had
served as his major professor.
Ross M. Allen completed his doctorate in the department in 1953 and filled the position vacated by Brown.
Allen taught diseases of vegetables and researched Ver-

and the role of insect vectors in its transmission were other

major contributions Allen made before retiring in 1983.
He was president of the Pacific Division of American
Phytopathological Society 1971 -72.
The notorious spotted alfalfa aphid of Indo- European
origin was first reported in Arizona, New Mexico and
California in 1954. These aphids can destroy seedling
alfalfa in a few days and cause serious losses even to mature

Registration -Certification Program. This program and

stands. Heavy populations leave honeydew deposits that
can plug hay baling machinery and their habits of flight
made guarantive measures useless; it spread over much of
the United States within a few years.
The spotted alfafla aphid continues to be a major pest.
However, the increased activities of native and introduced
natural enemies, the introduction of resistant alfalfa varieties and the availability of several suitable insecticides,
including phosphates and chlorinated hydrocarbons, have
brought this aphid within controllable limits.
Toward the end of the year, two extremely important

studies ofSpiroplasma citri as the cause of stubborn disease

purchases of land were made for the AAES system of

ticillium wilt of cotton until 1954 when he joined the
USDA in Costa Rica. He returned to the faculty in 1957
to study diseases of citrus, vegetables and field crops at the
AAES Yuma facility.
Allen developed the first certified, disease -free citrus
blocks and established techniques to avoid such problems
as xyloporosis, cachexia, psorosis and stubborn disease in

citrus by organizing the Arizona Cooperative Citrus
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Chickens at Casa Grande Highway Farm Poultry Science Facility, 1959.

Agricultural Biochemistry
Arizona poultry farmers began to notice in the
mid -1920s that eggs laid by hens that had been fed
cottonseed products often were unattractively colored; by 1930 two distinct types of discoloration had
been recognized. Whites of stored eggs were likely
to develop coloration that varied from pink to red,

the so- called "pink white disorder," while yolks
might be olive to brown. Sometimes both whites
and yolks were discolored. The use of cottonseed
products for poultry feed, however, had definite
advantages. Cotton producers in Arizona and other
states needed additional and dependable outlets for
by- product cottonseed meal; and the poultry industry would continue to benefit from the availability of
this economical feed if problems associated with its
use could be solved.
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Bert Heywang, superintendent of the Southwest
Poultry Experiment Station at Glendale, was well
aware at that time of still other problems that developed when cottonseed meal was used in poultry
rations. Depressed feed intakes and weight gains
that were commonly observed were known then to
be caused by gossypol, a toxic, yellow polyphenolic
pigment in the seed.
After World War II Heywang began a series of
studies to determine specific effects of gossypol on
egg hatchability, another problem associated with
feeding cottonseed meal. Gossypol present in the

ration at 0.024 percent or higher was shown to
depress hatchability, but had no effect at 0.012
percent. Other experiments gave conflicting results.
Heywang recalled earlier studies that suggested that

fatty acids in cottonseed oil or in the residual oil in
the meal may have reduced hatchability. It was
puzzling, however, that refined or hydrogenated
commercial cottonseed oils did not depress hatchability
Heywang guessed that this intriguing problem
would stir the interest of Arthur Kemmerer, head of

Heywang, Kemmerer and coworkers reasoned
that cyclopropenoid fatty acids might influence the
gossypol- induced yolk discoloration. Indeed, color
was found to be related to pH changes caused by
cyclopropenoid substances When they were absent

Agricultural Biochemistry in the University of

color in the yolk was shown to be caused by a

Arizona College of Agriculture, and his colleagues,
Mitchell Vavich, Al Kurnick, Archie Deutschman,
Bobby Reid, Henry Kircher, James Berry and Edward Sheehan. This group began a series of investi-

chemical combination of gossypol with yolk iron, a
reaction significantly accelerated by cyclopropenoid.
The research team also addressed the hatchability

gations that spanned more than a decade and unlocked many secrets of cottonseed products.

problem. They demonstrated that when corn oil

A reliable method for detecting cottonseed oil in
mixtures of vegetable oils had been known since
1897. It was a chemical diagnostic procedure called
chemistry faculty indicated that the molecular configuration essential for a positive Halphen Test reaction was an'tiniisual cyclopropenoid structure in a
fatty add found- in cottonseed oil and in a few other
uncommon vegetable oils. Yolks of both stored and

rated in hens' daily rations that embryo mortality
resulted. Long -term feeding of up to 3 percent of
cyclopropenoid- containing oil to female rats from
the weanling stage onward delayed sexual maturity
and lengthened the estrus cycle.
Additional research by the team revealed that
processed cottonseed oil, whether alkali treated,
refined or hydrogenated, did not induce discoloration in eggs when used as a. poultry ration compo-

sh eggs from poultry fed a ration containing 6
t crude cottonseed oil yielded positive Hal-

nent. Those treatment processes. it was discovered, .
destroyed the cyclopropenoid structure, leaving an

Test reactions, suggesting that cyclopropenoid

oil that had no ability to give a positive Halphen

acid was being deposited in the egg yolk.

Halphen Test reaction and also were discolored.
Earlier research had established that pink white

Test or to accelerate discoloration reaction in eggs.
The next task for the team was to devise methods
to render innocuous the residual oil in the seed meal.
Two methods were developed by investigators in the
department. One was a relatively inexpensive process by which seed meal was treated with sulphur

discoloration could occur also when cottonseed

dioxide gas, resulting m destruction of the cyclo-

products were not fed. The cause was known to be a
reaction of an egg white protein, conalbumin, with
iron that diffuses from the yolk into the white. The

propenoid structure. The other was one in which hot

Agricultural Biochemistry group showed that cyclopropenoid fatty acids greatly accelerated pink
white discoloration, and that the cyclopropenoid
entity specifically produced that effect. Defects as-

The final triumphs in this story are improvements
in cottonseed processing and oil extraction that effectively eliminate cyclopropenoid substances, and
development through plant breeding of cotton cultivars that contain glandless seeds with negligible
amounts of gossypol.
Uses for cottonseed meal are expanding and new
products prepared from it attest to the importance of

the Halphen Test. Research by Agricultural Bio-

ng trials that included rations known to contain cyclopropenoid fatty acids were conducted with

laying hens. The eggs produced gave a positive

sociated with pink white disorder included increased yolk water and pH, transfer of white proteins into the yolk, and iron migration from yolk to
white. Poultry rations containing cottonseed products that had iron supplements reduced discoloration.

no pink white discoloration and only minor yolk
discoloration occurred. The dark olive to brown

containing a cyclopropenoid fatty acid was incorpo-

cottonseed oil was detoxified by passing it over a
catalytic alumina surface.

interdisciplinary research in agriculture, such at
that recounted here.
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experimental farms. Following the sale of the old farm
near Yuma, a 160 -acre tract for a new farm in that area was

purchased for $108,000. In the Tucson area, the James
Ewing dairy farm just across from the Campbell Avenue
farm, now known as the Campus Agricultural Center, was
purchased for $100,000. Ewing had owned and operated
the dairy farm since 1929. When the College of Agricul-

ture dairy facilities were moved from the west side of
Campbell Avenue to Ewing's commercial dairy, the old
facilities were converted to nutrition research and meats
laboratories.

The completion of the new laboratory facility at the
AAES Mesa Farm was celebrated on the afternoon of
September 4, 1953. All phases of agricultural industry in
Arizona were represented. An outdoor luncheon preceded

the ceremonies. Among the speakers were Honorable
Howard Pyle, Governor of Arizona; Walter Bimson,
President of the Board of Regents; and Robert H. Forbes,

Dean Emeritus of the College of Agriculture, who had
been dean of the College of Agriculture when the University acquired the site of the Mesa Farm.
The new Home Management House and the Nursery
School Building, much -needed additions to the campus,
were dedicated on the afternoon of November 21, 1953,
Homecoming Day. The ceremonies were conducted in the
patio of the buildings and were followed by a reception.

President Harvill introduced members of the Board of
Regents present for the occasion. Addresses were delivered by Governor Pyle and Mildred Weigley Wood,
distinguished home economist of Phoenix.
The Department of Botany and Range Ecology was
renamed the Department of Botany and Range Management, effective June 1, 1954.
According to Extension reports, Arizona cotton production was as high as that in other parts of the United
States, and great surpluses of lint were in storage. Acreage

allotments were used in 1954, reducing the cotton crop

that year by about 250,000 acres. One effect of this
reduction was a dramatic yield increase on the acreage
planted. Because of the reduced cotton acreage, farmers
had made better use of water, fertilizer and crop varieties.

Also in 1954, S. E. McGregor and Frank E. Todd
conducted research that showed the yield of Pima S -1
cotton increased about 25 percent when plants were caged
with bees. Since insecticides used then to control insects
on cotton also killed pollinators, the research of McGregor
and Todd was watched closely.

about 5 percent less water. The increased cost resulted
from greater lift demands because of declining water
tables in the State.
The concept of improved water -use efficiency was tak-

ing hold during the 1950s also. Cultural practices that
increased yield generally improved water -use efficiency.

One practice was application of commercial fertilizer.
Extension agents emphasized the desirability of using
small, frequent irrigations on well- drained, coarse soils.
In 1954 Karl Harris, former agricultural agent in Graham
County, said, "Generally roots go deeper in sandy soils
than they do in clay soil, but sands hold less water per foot
of depth. Thus the amount of water applied in the two soil
types tends to equalize."
Salinity concerns were important in the 1950s. Extension Soils Specialist Howard E. Ray said, "Leaching excess
salts down through the soil by heavy irrigation is the only
practical means of reducing the salt concentration in the
root zone." He suggested combining leaching with pre planting irrigation.
Extension activities in radio and television continued in
the 1950s. In 1953, for instance, four county Extension

offices had regular radio programs and Arizona Farm
Flashes were sent to 24 stations by Agricultural Corn munications personnel. A farm television program was
launched in 1954, with the cooperation of the University
of Arizona Radio and TV Bureau. This program was
directed at rural people, but was of interest to urbanites as
well.
A special issue of Progressive Agriculture in Arizona that

had "Your Land Grant College Pays" as its focus received
national attention.

On June 30, 1954, Paul Steere Burgess retired from
active AAES and University service. Burgess joined the

College of Agriculture faculty in 1924 as professor of
agricultural chemistry and agricultural chemist in the
AAES.

James Greenlief Brown, former professor and head of
the Department of Plant Pathology, died in Tucson on
April 1, 1954.
"During forty -five years as a member of the faculty of
the University of Arizona he did as much as anyone has
done to establish and maintain high standards in teaching
of science and in scientific research. There is no question
but that he will always be considered as one of the important early pioneers," according to Brown's obituary in the
annual report of the University for fiscal 1954.

Extension Irrigation Specialist J. E. Middleton de-

"Dr. Brown was zealous and productive in research as is

scribed plans for saving water by improved management
at Extension meetings and programs conducted during
1954. He particularly advocated using shorter irrigation

attested by his long list of publications, and his students
found in him an inspiring leader. His contribution to the
welfare of Arizona through control of diseases in plants
undoubtedly contributed in considerable measure to the
progress and present prosperity of the State," according to

runs and lining irrigation ditches. Middleton had published Extension Circular Water Management in 1952.
Still, farmers used 4 percent more energy for pumping
irrigation water in 1954 than in 1953, and they pumped
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the obituary. Brown was born in St. Clair, Michigan,
November 21, 1887.

to give students training in range ecology, management
and administration. The course included a field trip
through four western states. Also, preforestry courses in
forest resources and forest influences were taught. By this
time bachelor's, master's and doctoral degrees were offered to majors in range management.
In response to a demand for training students in dairy
plant management, a major in this field was developed
during fiscal 1955 by the College of Agriculture in cooperation with the College of Business and Public Administration. The new curriculum provided training for students who wished to combine technical knowledge of
dairy product manufacturing with business administration.
Also in curricula changes this year, plant sciences was
established as the field in which students could do major
work leading to the degree of master of science or that of
doctor of philosophy. Within the general field, speciali-

zation could be in agricultural chemistry and soils,
agronomy, botany, entomology or horticulture. Major
work toward the degree of doctor of philosophy specifiB. Eleanor Johnson, Director, School of Home Economics,
1934 -1953, undated.

B. Eleanor Johnson retired as director of the School of

Home Economics on June 30, 1953. Johnson was
member of the faculty for 20 years and director for 19
years. Mildred R. Jensen was appointed acting director on

July 1.
Myron W. Pasvogel was named head of the Department of Poultry Husbandry effective September 9, 1953,

about six months after the death of Harry Embleton,
whom he succeeded.
State 4 -H Leader Kenneth McKee resigned in 1953 and

was followed on a temporary basis by Assistant State
Leader Ellen Kightlinger until the appointment in 1954
of Graham P. Wright to the leadership position.
1954 -55

A major step toward the eventual formation of the
School of Renewable Natural Resources (SRNR) occurred
during fiscal 1955 when the range management program
from the Department of Botany and Range Management

in the College of Liberal Arts was transferred to the
Department of Agronomy in the College of Agriculture.
The combined department was named the Department of
Agronomy and Range Management. D. F. McAlister was

head of the department and Robert R. Humphrey was
senior member of the range management faculty.
The range curriculum consisted of basic and advanced
range management courses covering range plants and
ecology, range resources and evaluation, and range research. Also, a 20 -day range field- studies course was
established and taught beginning in the summer of 1955

cally in agricultural chemistry and soils, in botany and in
plant pathology was discontinued.
Meanwhile, the Iraq Project, the first large -scale international program undertaken by the College of Agricul-

ture, progressed well. The project, carried out under a
contract between the University and the International
Cooperation Administration at the College of Agriculture
at Abu Ghraib, Iraq, had been in progress two and one half years with a four -member team representing soils,
field crops, animal husbandry and farm machinery. Considerable progress had been made in helping the College
set up a standard curriculum in general agriculture on a
par, insofar as possible, with those of American land grant
colleges.

Reports from Baghdad were high in praise for the
caliber and fine performance of the team at the College.
The technical assistance thus rendered had already won
many friends for the United State among Iraqis at high
official levels. The larger number of graduates now in Iraq
from this and other American universities also was a
contributing factor. The consensus was that funds expended on this project were well justified, and that the
services rendered at the College were extremely valuable.
The College of Agriculture and the University of Arizona
received much favorable worldwide publicity through this
project.
Closer to campus, L. A. Carruth, head of the Department of Entomology, continued to build the department
to meet the needs of the State.
Paul Gerhardt was hired in 1955 and was the AAES
economic entomologist with primary responsibility for
vegetable insect problems. For this reason he was
stationed at the Mesa Farm near the center of the largest
vegetable producing area of the State. His duties included
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some survey work in crop areas until 1959, in addition to
research and teaching. Nutting was recruited for field and
laboratory studies on the khapra beetle, a serious pest of
stored grain, under contract with the Agricultural Mar-

keting Service. He became a member of the teaching
faculty three years later, but continued the khapra beetle
work through 1959.
In 1954, the Department of Nutrition began providing
analytical services under a cooperative agreement with the

Southwest Poultry Experiment Station at Glendale,
Arizona, a field station supported by the USDA to study

factors affecting production of poultry and eggs in a
semiarid climate. The agreement terminated about 1966,
following the death of Burt W. Heywang, who had served
as superintendent from the time the station was inaugurated in the early 1920s.
Bertha Akin Gregory became director of the School of

Home Economics on November 16, 1954. Mildred R.
Jensen's temporary appointment ended November 15.
Gregory came to the College of Agriculture from the
California State Department of Education Bureau of
Homemaking, which she headed.
On October 1, 1954, Carl Ben Roubicek came to the
University to fill a new position as professor of animal
husbandry, and animal husbandman and director of re-

search in animal husbandry in the AAES. In 1955,
Roubicek relinquished the position of director of research

to become head of the department in the AAES.

Ammonia fertilizer injection

the development of the most suitable and effective pesticide controls for the numerous vegetable crops. Among
Gerhardt's recommendations were those for Bt (Bacillus
thuringiensis), which have remained in the arsenal, particularly for controlling the "worm complex" on lettuce.
He also conducted a number of screenings, field testing
the efficacy of new pesticide compounds from various

manufacturers. The other major contribution from
Gerhardt involved working at the economic thresholds of

Ralph Sams Hawkins, vice dean and vice director of the
AAES since 1939, vacated those positions this year and.
was named associate director of the AAES.
In addition to his duties as professor and head of the
Department of Agricultural Chemistry and Soils, T. F.
Buehrer was named associate dean of the College of Agriculture.
George E. P. Smith retired on June 30, 1955 from his
position as agricultural engineer in the AAES with the
title of Professor Emeritus of Agricultural Engineering.

Smith joined the faculty of the University in 1900 as
professor of physics and engineering. From 1906 to 1944
Smith was in charge of all work in agricultural engineering, both in the College of Agriculture and in the AAES.

the individual pests. That was the painstaking, time -

Also on June 30 Richard Naaman Davis retired as

consuming work that provides sound bases for pest management decisions.
At Tucson the basic faculty was rapidly assembled by

professor and head of the Department of Dairy Husbandry

the appointment in 1951 of George D. Butler, an

husbandry and assistant dairy husbandman was promoted
to associate professor and associate dairy scientist, and
acting head of the department.
The research and teaching facilities of the Department
of Poultry Husbandry were moved in January from the
Campbell Avenue Farm, now the Campus Agricultural
Center, to the Casa Grande Highway Farm, now the West
Campus Agricultural Center.

economic entomologist; in 1954 of Floyd G. Werner, a
taxonomist; in 1955 of W. L. Nutting, a physiologist; in
1955

of Allan D.

Telford, another economic en-

tomologist, but who specialized in cotton insects; and in
1956 of James M. Witt, a toxicologist.
Butler was one of Carruth's students at Cornell. Werner
was hired initially as survey entomologist and continued
194

and dairy husbandman in the AAES to become AAES
dairy scientist. John W. Stull, assistant professor of dairy

Walker E. Bryan
Walker E. Bryan is remembered at the College of
Agriculture principally for two things. He was the
man who developed Pima S -1, the first of a variety of

long staple cotton that is internationally known as
"Pima Cotton," and he had the same office, Room
226, in the Agriculture Building for 59 years.
Bryan already had been working on the breeding
of long staple cotton for about nine years when he
joined the College faculty in 1916 at the invitation
of Dean R. H. Forbes. Although he had been interested earlier in breeding wheat and alfalfa, he was
of his career to cotton

to dedicate the rest

research -and he never really retired.

He taught genetics, lecturing in a voice that
could be heard from his basement classroom to the
building lobby one flight up, but his great love was

research. Still, he was able also to discharge the
duties that fell to him as first head of the Department of Plant Breeding from 1917 -1952.
One reason he liked to work with cotton was that
a new generation could be produced each year. He
had had the trying experience of having to wait eight
years for 5 acres of carefully pollinated and planted
date palms to mature before he was able to determine if any produced the quality of fruit he sought.
When none did, Byran gave up on dates. "In my
lifetime, I'll never see the results," he complained.
In truth, he easily could have carried on several

generations of date research. He maintained his
office long after he was 65, the normal age of retire-

From the window of the office he observed the
growth of campus trees from seedlings to mature

A tall, slender man, Bryan attributed his height
to "walking barefooted in the rich Alabama soil."
Bryan was almost invariably friendly, but he could
be angered. He was a staunch Democrat, and the
mere mention of Republicans rankled him. He took

specimens, some of which he photographed. Retired
Horticulture Professor Steve Fazio has a copy of a

his daily after -lunch siesta -just as his favorite
Democrat, H. S. Truman, did.

ment, never missing a day there because of poor
health until his final illness at the age of 90 in 1975.

photograph of his class that Bryan took in 1949,

Bryan's driving habits caused a certain amount of

posing the students where the Agricultural Sciences

alarm in those who observed them. Friends often

Building now stands, and using a cloud filter to
dramatize the sky in the background.

wondered why he was permitted to drive a car in his
later years, taking off as he did "like A. J. Foyt."
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Poultry Farm, newly completed in fall 1922 on land now the site of the Arizona Health Sciences Center.

Poultry Science
As one might imagine, the major problems associated with poultry raising in Arizona are related
to high temperatures that are prevalent during most
of the year. High -temperature stress reduces egg
production, lowers growth rate, causes weak, easily
breakable egg shells and, in severe cases, results in
death from heat prostration.
Poultry research, therefore, has a long history in

Arizona. Poultry research and instruction at the
University of Arizona College of Agriculture was
authorized in February 1919. A poultry farm for
research and teaching was established in 1922 at the
present site of the College of Medicine. In addition
to the College of Agriculture facility, the U.S. Department of Agriculture established the Southwest
Poultry Research Station at Glendale in the early
1920s. This farm first was used to raise ostriches for

their plumage, but soon was converted to poultry
research in the late 1920s after clothing styles had
changed. Bert Heywang was superintendent of the
station from its beginnings until it closed in the
mid- 1960s.
Manys studies by College of Agriculture poultry
researchers have evaluated management, dietary and

housing innovations designed to overcome the
problems of raising poultry in Arizona. The most
unusual, perhaps, was the use of aspirin in the diet
during periods of high temperature.
No, chickens do not have headaches, but aspirin
does have properties that are helpful in overcoming
heat stress in poultry.
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When fed to laying hens, aspirin helps lower their

body temperatures to normal when high environmental temperatures prevent adequate body cooling.

cause

feed

intake and ultimately reduce growth and egg out-

put. Adding only a pound of aspirin per ton to
laying hen feed brought improvements of as much as

10 percent in egg production, and about 0.25
pound less feed was needed to produce a dozen eggs.

Although highly advantageous, aspirin is not
used in hen feed today. Housing research conducted
more recently has led the way to widespread adoption of evaporative cooling to offset high temperature; the need to use aspirin has passed.

The problem of thin and weak egg shells however, still plagues the poultry industry. These shells
are likely to break, thus preventing many eggs from
reaching the consumer. Since the egg shell is cornposed mostly of calcium carbonate, many studies
over the years have aimed at supplying dietary calcium to hens from different sources and in different
amounts. No solution to the problem of weak egg
shells has been discovered, in spite of the numerous
research efforts.
Recently, College of Agriculture poultry research
has focused on use of carbonated water to supply the

carbonate portion of the egg shell during high
temperatures. These studies show some promise and
it may be found that carbonated water will be used

in all poultry houses in the future.

All federal legislation related to the system of agricultural experiment stations was combined into one piece of
legislation this year.
Irrigated land in Arizona amounted to about 1.2 mil lion.acres in 1955. When first developed, the Salt River
Project had 240,000 acres of irrigated land and it was the

crete tile. In 1955 about one -third of all farm ditches were
lined. The Extension irrigation specialist provided agents
and others with information about canal linings and sealants, pipe lines and irrigation structures. He also defined
water quality in terms of necessary management practices

second largest irrigation project in the United States,
according to Extension reports. By 1955, 20 percent of

easily.

this acreage was in subdivisions or used for nonagricultural purposes. In 1956, Maricopa County had 465,000
acres of irrigated land, Pinal 275,000 and Yuma
175,000.
During the 1950s Extension irrigation programs emphasized lining ditches with concrete and laying of con-

so that recommendations could be implemented more
Several cotton disease problems occurred during the
1950s. Papago peas grown in rotation with cotton seemed
to minimize damage caused by root rot. Extension Plant
Pathologist I. J. Shields published Diseases of Cotton in
1955. There was some indication that nitrogen fertilizer,
particularly at the higher rates of application, increased
the severity of Verticillium wilt.

"Here (Assistant Agent Ray) Milne identifies a cabbage looper for Tim Moriarity of Apache Distributors. Loopers were
one of the more bothersome pests" that plagued vegetable growers, reported Maricopa County Agent J. H. O'Dell, 1955.
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For years weeds in cotton were controlled primarily by
hand labor and cultivation. Johnson grass was a serious
pest in all cotton growing areas of the State. One of the
herbicides used was CMU. It was somewhat effective in
the control of annual morningglory. H. F. Arle and E. M.

already been approved by the Legislature when he arrived,

but it was Myers' responsibility to select its use. In his
judgment, the School of Home Economics was in greatest

and Annual Grasses in Cotton in 1955. This publication
surveyed different possibilities with respect to the use of

need and the funds then were earmarked to construct a
building to meet those needs.
Fiscal 1956 brought about a change in departmental
names in the College of Agriculture. The Departments of
Animal, of Dairy, and of Poultry Husbandry were "mod-

herbicides.

ernized," becoming the Departments of Animal, of

Midway through the 1950s lemons were found to be
well adapted to cultivation in the Yuma area. The crop
could be harvested at one time, just ahead of the coldest
part of the winter, rather than the several times needed in
Southern California. The lower harvesting cost was a
significant advantage for Arizona and was a factor in the
increased acreage of lemons in the Yuma area.
Half the milk produced in Arizona was from dairies
averaging 100 cows or more in 1955. The size of herds
increased dramatically during the 1950s and early 1960s.
In 1956 dairymen produced about 165,000 tons of com-

Dairy, and of Poultry Science.
In the Department of Dairy Science, curricula changes
took place also with separate majors offered for dairy
production and for dairy product manufacturing.
The Extension Irrigation Specialist continued to emphasize programs concerned with pumps and power units,
canal linings and pipelines, water measurment and application of irrigation water. The water supply for agriculture in Arizona amounted to about 6. 1 million acre feet
measured at the point of diversion from a river or at a well
head. About 70 percent of the water used in Arizona for
irrigation was pumped from aquifers. Water use in 1956
for agriculture was about 20 times greater than for cities
and industries.
In the early years of Extension in Arizona black -andwhite photographs were taken of demonstration work and
other activities. Annual reports were greatly strengthened

Everson published Chemical Control of Annual Morningglory

mercial milk, with 90 percent being sold for class

1

purposes.

Extension Agricultural Engineer T. Welchert developed several new plans for dairy operation over the
years. In 1955, for instance, a flat, walk -through and
two -level parlor milking barn were suggested. Welchert
demonstrated the use of epoxy resins on concrete floors to
reduce slippage by animals.

with the pictures. But by 1953 about half of all the
photographs taken by Extension personnel were processed
as color slides that were useful in meetings and helped

specialists and agents to make points they considered
important.
1955 -56

Administrative change in the College of Agriculture
took most of fiscal 1956. Phil S. Eckert resigned as dean
and director of the AAES effective July 31, 1955. Once
again Ralph Sams Hawkins was named acting dean and
director, beginning September 16. Hawkins' term this
time was shorter than in the past, ending in less than six
months on February 28, 1956, when Harold E. Myers was
appointed dean of the College of Agriculture and director
of the AAES, effective March 1, 1956.
Myers came to the University from Kansas State University, Manhattan, where he had been employed since
1929. Positions held by Myers were instructor, assistant
and associate professor and department head, and assistant
dean of the School of Agriculture and associate director
and acting director of the Kansas Agricultural Experiment
Station. Myers received the bachelor of science degree in
agronomy, 1928, Kansas State University; the master of
science in soil microbiology, 1929, University of Illinois;
and the doctorate in soils, 1937, University of Missouri.
Upon Myers' appointment as dean, Home Economics,

it would appear, had found a leader who supported the
need for a School of Home Economics building. Funds to
construct a building for the College of Agriculture had
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One of Dean Myers' first acts was to name the Extension

Education Committee, with Albert M. Lane, Extension
livestock specialist, as chairman. He also established a
committee charged with responsibility for setting up soils
schools in the newly developed Wellton- Mohawk area of
Yuma County. Next the Extension Cotton Committee
was formed, with Extension Cotton Specialist Howard E.
Ray as chairman. A similar committee set up for crops
other than cotton was chaired by Extension Agronomist
Robert E. Dennis.
Home economists teamed up with Extension dairy and
entomology specialists in the mid -1950s to work on the
Brucellosis and Home Pasturization of Milk Project and
the Fly Control Project. This team effort between program areas was indicative of the Extensionwide focus in
the mid -50s on improved program development. Coordinated planning among the agriculture, home economics
and 4 -H programs was begun. County Extension program
development committees were organized.

Junior leader organizations began springing up in
counties. Demonstration and judging contests began to
be held separate from county fairs because of increased
numbers of participants.
New 4 -H projects were introduced. Popular among

1956 -57

Dean Harold E. Myers waited only three months to
restructure the College of Agriculture administratively.
On July 1, 1956 Ralph Sams Hawkins became the director of the AAES, the first time since the days of Robert H.
Forbes early in the century that the office of dean and of
the director were separate. Similarly, Theophil F.
Buehrer, former head of the Department of Agricultural
Chemistry and Soils, was named the first "modern" director of Resident Instruction, also since the time of Forbes.

Myers selected Ruth C. Whitehouse Hall to become
the new director of the School of Home Economics beginning August 1, 1956. She succeeded Bertha A. Gregory,

who resigned effective July 1, 1956.
The last of the administrative changes was in the Department of Dairy Science. J. B. Fitch assumed the headship September 1, 1956, following J. W. Stull.
The first radioisotope course at the University entitled
Radioactive Tracer Techniques in Biology was developed in

the Department of Agricultural Chemistry and Soils by

W. H. Fuller. The name was changed in 1957 to
Radioisotope Techniques in Agriculture and maintained good

enrollment until it was dropped in 1975 due to lack of
funds to replace expensive scintillation equipment for
instruction.
During the 1950s Fuller published considerable reCollege of Agriculture Dean Harold E. Myers, 1956- 1973.

these were Insects, Tractor, Home Improvement, Soil/
Water /Sunshine and Grooming.
Pinal County succeeded in 195 5 in developing its own
4 -H Fair Grounds from cash and material donations totaling $ 15,000 for building construction. Twenty acres of
land were donated by the Farmers' Gin at Eleven -Mile
Corner. Charles Fitz Gibbon, Pinal County Agent wrote
in 1955, "The realization of a 4 -H Club Center, owned
and operated by the leaders and club members, is probably
the outstanding job done by Extension in Pinal County."
The transition to out -of- school clubs was completed.

The active interest, involvement and support of civic
groups and businesses was at an all time high.
E. B. Stanley and Carl B. Roubicek shared the direction
of the Department of Animal Sciences during fiscal 1956
and 1957. Stanley was responsible for the teaching program and Roubicek for the AAES programs.

Bartley P. Cardon resigned from the College of Ag-

riculture faculty in 1955 to accept a position as nutritionist with the Arizona Milling Company, Tucson.
Cardon later became president of that company's successor, Arizona Feeds, and returned to the College of Agriculture in 1980 as its dean.
T. F. Buehrer was appointed Iraq Project campus coor-

dinator and J. C. Russell, the chief of party in Iraq.

search showing the mode and extent of entry of radioactive

strontium into the human food chain. Principles developed by these studies led to combating food contamination from possible fallout caused by nuclear fission of
uranium and other sources that may be found in soils and
water.
In 1956 Fuller, then head of the Department of Agricultural Chemistry and Soils, combined the Phoenix Soil
and Water Testing Laboratory with that of the College in
Tucson into one large State unit and renamed it the Soil,
Water and Plant Materials Testing Laboratory.
A cooperative project was developed and activated in
1956 by the Department of Animal Sciences with Apache
Tribal Enterprises, San Carlos, Arizona, using the
purebred breeding herd. The original objective was to
evaluate progeny of bulls of four different genetic lines on
the basis of certain defined traits and to evaluate further
genetic and environmental influences on weight and con-

formation scores of range cattle at various ages. This
project continues and has been extremely fruitful to both
the Department of Animal Sciences and Apache Tribal
Enterprises.
Major efforts in the School of Home Economics continued to be directed toward expansion of curricula. Enrollment of home economics majors had not increased very
rapidly during the late 1940s and early 1950s. In fact, it
reached a high of 198 in 1949 and had declined steadily
through 1954.
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Graham County Agent John L. Sears and wagon designed to dispense dry feed to cattle in irrigated pasture on Scott Pace
Farm, Solomon, 1957.

This situation led to another major effort of 1956 -57,
an expanded recruitment program. Thirty Arizona high
schools were visited by Director Ruth Hall and the teacher

trainer. A bulletin about home economics careers was
developed and distributed. A column in The
Star

Arizona Daily

entitled "Stretching The Family Dollar" was in-

itiated. Faculty members made television appearances and
spoke on radio programs and at many public meetings to

tell about the School of Home Economics and its programs.
Mary Moreman became the first nutrition research associate in home economics in 1956. She was followed two

years later by Mary Ann Kight. Kight was the first
student from home economics to enter the newly developed doctoral program in nutrition.
About 1957, Archie J. Deutschmann joined the Department of Nutrition to explore potential uses of excess
cellulose and other agricultural by- products. Studies involved reactions of chloride and acetylene with starch,
cellulose and sugars to provide intermediates for syn-

thesizing polymers. The following year, Henry W.
Kircher was hired to assist Deutschmann in the research.
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The curriculum developed for students pursuing degrees and certification as professional agricultural engineers was offered for the first time this year. It was
administered by the College of Engineering through a
dean's council that included the head of the Department of
Agricultural Engineering. The curriculum in the College
of Agriculture led to a degree in agricultural mechanics
after this change was made.
A major change in the Department of Agricultural and
Home Economics Education occurred in 1956 when home

economics education was transferred to the School of
Home Economics. The two programs concerned with the
professional preparation of vocational educators remain in
the College of Agriculture, but under separate administrative control.

This was the first year that the master's degree was
the Department of Agricultural

available through

Economics, just three years after the bachelor's degree in
agricultural economics was first offered.

Additional appointments this year included John J.
Burnham, editor in the AAES, and Sarah Harman, assistant state 4 -H leader.

The Quality Cotton Harvesting Program was launched
and conducted by Extension in 1957. Implement dealers
and growers associations, ginners associations and cotton
classing personnel cooperated in this effort. The publica-

structed on the farm. During the late 1950s the unit was
completely rebuilt and outfitted with a modern experimental feed mill.

tion The Costs of Harvesting Upland Cotton in Arizona, by
A. Vanvig and J. S. St. Clair released in 1954 was helpful

Department of Animal Pathology faculty. His early interest was in measuring the survival time of various infectious larvae of nematodes parasitizing cattle as related to
season, temperature, altitude and rainfall. By following

as was Pick Quality Cotton. The latter publication was a
summary of articles from other publications and information from the National Cotton Council. It was published
in 1956. St. Clair and Robert also published Quality and
Cost of Ginning Upland Cotton in 1956.
Extension Livestock Specialist A. M. Lane emphasized

A month earlier, L. W. "Pete" Dewhirst joined the

feeder cattle. Other projects and programs stressed in

the development of intestinal nematode parasitism in
feedlot cattle, Dewhirst made the significant discovery
that such infections were self -limiting and required no
treatment unless the cattle arrived at the feedlot with
heavy, clinically threatening infections.
In other AAES research, lithium was discovered in

1957 were summer rations, cooling devices, parasite control and feedlot construction and equipment. One

1958 at phytotoxic levels in certain Arizona well waters by
W. H. Fuller, of the Department of Agricultural Chemis-

hundred two steers were implanted with stilbestrol in

try and Soils. R. H. Hilgeman and Fuller, along with
coworkers, L. F. True, G. C. Sharples and P. F. Smith,
verified lithium toxicity in "Marsh" grapefruit in

use of hormones and antibiotics to increase rates of gain on

Yavapai County to determine if implantation was profita-

ble. This demonstration was in cooperation with the
Department of Animal Sciences and the cattle grower.
The first Artificial Breeders' Conference in the State
was held February 5 -7, 1957 at the University of Arizona.
Twenty owners and herdsmen representing 4,000 cows
were in attendance. Several applicants were denied admission due to lack of laboratory facilities.
1957 -58

Two department heads retired this fiscal year who had
between them more than half a century of leadership in the
College of Agriculture. E. B. Stanley retired as head of the
Department of Animal Sciences and G. W. Barr as head of

the Department of Agricultural Economics. Stanley had
been head of the department since 1923, three years after
he joined the faculty of the College of Agriculture. Barr,
who came to the University in 1930, was the first head of
the Department of Agricultural Economics after it was
formed in 1937. Stanley was succeeded by Bruce R. Taylor

and Barr by Raymond E. Seltzer.
Stanley intitiated extensive research programs in addi-

tion to his teaching duties. From 1923 through 1957
more than 50 AAES station bulletins and department
reports about research in animal science were published.

For instance, swine feeding trials conducted in 1923
compared hegari sorghum with yellow corn and showed
yellow corn to be far superior, as would be expected today,
because of the carotene content of corn.
In the late 1950s a large AAES facility was built at the
present -day Yuma Valley Agricultural Center because of
the availability of roughage and by- products in the Yuma
area that could be used as feed. It was the intent to use the
Yuma facility to grow cattle and then transport them to
Tucson for finishing at the Casa Grande Highway Farm
(West Campus Agricultural Center). In the late 1940s a

small experimental cattle feeding unit had been con-

Arizona. Corrective measures helped preserve grapefruit
production once the cause was isolated and lithium waters
were identified.
In the Department of Dairy Science, Vearl R. Smith
succeeded J. B. Fitch as head on September 1, 1957.
School of Home Economics curricula were divided into
subject- matter specializations this year. The new divisions were home management and child development;

clothing, textiles and related art; food and nutrition;
general home economics; home economics education; and
home economics and journalism.

School of Home Economics faculty continued major
recruitment efforts in 1957 -58 by sponsoring career days,

visiting high schools and writing letters. Faculty also
worked on completing plans for the new Home Economics

Building during the 1957 -58 term.
Using the nucleus of forestry courses taught in the
range management program, a preforestry program was
developed and initiated in 1957 in the College of Agriculture. The new program was under the direction of Resident Instruction in cooperation with the Departments of
Horticulture, and Agronomy and Range Management.

Also in 1957 the range and forestry staff prepared a
proposal for the formation of a separate Department of
Range and Forestry. This proposal was submitted to Dean
Harold E. Myers, who, in turn, submitted it to President
Richard A. Harvill. The proposal was rejected.

The doctoral degree was first offered this year in
wildlife management through the Cooperative Wildlife
Research Unit. And it was the first year that bachelor of
science degrees in agricultural engineering were awarded.
Two persons received them.
The University of Arizona chapter of Gamma Sigma
Delta was chartered this year. Academic excellence then,
as now, earns seniors in agriculture, home economics and
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renewable natural resources invitations to join Gamma
Sigma Delta.
The College chapter of this national honorary annually
invites seniors who rank in the top 15 percent of their class

and who have completed at least 30 units of credit to
become members. Outstanding graduate students, faculty and alumni also are eligible for membership. New
members are honored each spring at an initiation meeting.
Gamma Sigma Delta recognizes the importance of ag-

riculture and related disciplines to the well -being of
human life.
Gamma Sigma Delta stands for "the binding together
of earth, the mother of all, and the practice of agriculture,
and the arts relating thereto for all welfare of mankind."
Also founded in 1958, Block and Bridle is one of the
older clubs in the University of Arizona College of Agriculture.
It is also fast becoming one of the largest, with more
than 40 members.

The club promotes interaction between faculty and
students in community and College service activities and
social functions. Members are given a chance to serve the
public by participating in club- sponsored events.
Club members host public barbeques at such events as

the Junior Livestock Judging Contest, the Southern
Arizona International Contest, the Southern Arizona International Livestock Show, Aggie Day and Fall Festival.
Sausage sales are one of the club's main money- making

has been the great increase in cotton yields in Arizona.
The yields have risen from about 500 pounds of lint per
acre to over 1100 pounds." He attributed much of the
yield increase to the wise use of insecticides.
A similar AAES- Extension field- testing progam was
launched in the higher elevations of Arizona with applied

research conducted in the Chino Valley and at the
Snowflake experimental plots. Those cooperative demonstrations between farmers, Extension and AAES in the
northern counties emphasized forage crops, particularly
corn and alfalfa. Work with many other crops also was
included. Alvin Allen, Yavapai County agricultural
agent, and Amos Underwood, Navajo County agricul-

tural agent, were key supporters of this new research
program. Field days were held at least once each year so
farmers and others could observe research in progress. The
field day also offered an opportunity to discuss other topics

of local interest. Demonstrations on cooperator farms
continued during this period and supplemented work at
the AAES experimental sites.
The largest grant awarded to the University for a single
research project was announced by the Rockefeller Foun-

dation in April 1958. It was for $201,800 to support
arid -lands studies at the University. It also established the

institutional foundation upon which the Office of Arid
Lands Studies (OALS) was built. The Office became part
of the College of Agriculture in 1982.
1958 -59

projects, Club members make the sausage themselves.
Block and Bridle, along with the Dairy Science Club,

The theme for fiscal 1959 was "Evolution Not Revolution" as Dean Myers introduced three new directors to the

sponsors a weekly cheese sale.
Money raised from the sales is used to provide scholarships for some members.

faculty. Richard K. Frevert was the new director of the
AAES; Darrel S. Metcalfe, director of Resident Instruction and John W. Pou director of the Extension Service.
All appointments were effective July 1, 1958.
Frevert succeeded Ralph S. Hawkins, who became
AAES Director Emeritus. D. F. McAlister, head of the
Department of Agronomy, was appointed assistant director of the AAES in addition to his other duties.
Metcalfe succeeded T. F. Buehrer, former head of the
Department of Agricultural Chemistry and Soils, and

Each year, the club sponsors the 4 -H/FFA livestock
judging contest and the Little Arizona National, a contest
modeled after the Arizona National Livestock Show.
Off the campus, the staff of the AAES and Extension
service worked closely together when mobile research field
testing was launched in 1957 -58. Researchers checked

crop varieties, fertilizer application rates, and cultural
practices, including insect and disease control in the counties particularly at the lower elevations.
In 1958 a permanent Extension Cotton Committee was
appointed with Cotton Specialist Howard E. Ray, chairman. Members of the committee were selected from the
various departments and among the specialists in related
fields. One of the first projects of this committee was to

work with agent Jim Carter and others in Maricopa
County in surveying cotton -production practices. The
survey was completed and published in 1962.
Farmers had become more aware of the need for timeli-

ness in insecticide application. In 1958 Specialist J. N.
Roney said "One of the significant things that has been
achieved in the entomology project in the past ten years
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mentor to Dean B. P. Cardon and President Henry Koffler

during their student days in the late 1930s and early
1940s.

Pou was the successor to Charles U. Pickrell, who had
directed Extension work for more than 21 years.
The Department of Watershed Management was established this fiscal year in the College of Agriculture.
Following the rejection by President Harvill in 1957 of a
proposal to form a separate Department of Range and
Forestry, a range management group from the Department of Agronomy and Range Management solicited the
support of Arthur Newton Pack, president of the Charles
Lathrop Pack Forestry Foundation, in setting up a wildlands management program at the University. Included

#

"Lee Stith, Plant Breeding Department, and Curtis Tucker, Agricultural Chemistry and Soils Department, U. of A.,
Harvesting Grain Sorghum Fertilizer Experiment, November 1957, Charles Kimzey Farm, Kansas Settlement," reported
Cochise County Agent Carmy G. Page, 1958.
in the proposed department were the range and preforestry

the Regents, a department head and an associate profes-

programs in the College of Agriculture and the wildlife
management program in the College of Liberal Arts. Pack
was receptive to the idea and approached Agriculture
Dean Myers directly with the new proposal.
As a result of his contact with Myers, Pack granted the
University $ 120,000 to help establish the Department of
Watershed Management. Of that amount, $100,000 was

sor. Several graduate assistants were carried on grant funds

to help develop the department and $20,000 was to
establish Pack Fellowships, plant physiology and root
studies to be undertaken in cooperation with the
Arizona -Sonora Desert Museum.
The Department of Watershed Management then was
fashioned in 1958 from the existing range management
and the preforestry programs in the College of Agriculture. The wildlife management program in the College of
Liberal Arts Department of Biological Sciences, however,
was not transferred to the new department, but a fisheries
group head by William McConnell was added.
Roger Hungerford, professor of wildlife ecology, had
conducted research during the 1950s that identified vitamin A in herbaceous growth as a critical factor influencing
the reproduction of Gambel's Quail. This finding
dramatically altered the emphasis in quail management.
In addition to the four full -time faculty positions that
came to the Department of Watershed Management when
it was created, two new faculty positions were added by

in the department. Also, the USDA Plant Materials
Center, with a four -member staff headed by Louis Hamilton, was affiliated with the department and operated on a
grant from the U.S. Soil Conservation Service. Later, in

1962, it reverted to the USSCS.
Faculty in the Department of Animal Pathology had
preveterinary student advisory roles as well as research and
teaching duties. In the late 1950s advisory responsibilities

increased with increasing student interest in careers in
veterinary medicine. However, preveterinary students
who remained on campus to earn degrees still had to
choose majors from other departments, because none were
available from the Department of Animal Pathology.

William J. Pistor, first head of the department and
until 1946 its only faculty member, seems to have been
hired initially to fill an Extension role. Early departmental
annual reports emphasized the number of schools Pistor
visited, and demonstrations and field trips he participated

in along with his teaching, research and diagnostic activities. Yet, a series of recommendations in the mid 1950s to add an Extension veterinarian were ignored or
actively rejected by at least two Extension directors. One
director opposed establishing the position because of an
experience elsewhere when practicing veterinarians
lodged a complaint against Extension veterinarians for
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"To take it to my ranch five miles down the road."

"But wouldn't it be easier to drill a well ?" the
stranger asked.

"It's five miles either way, was the succinct
reply.

Pickrell grew up in Arizona, one of the relatively
rare University faculty members able to make the
claim, even 60 years ago. He was graduated from
Arizona State College at Tempe, where his family
settled when he was 6 months old, and then received
his bachelor of science in agriculture from the University of Arizona in 1917.
For the next two years he served in a horse -drawn
artillery unit that saw action in three major battles of

World War I: St. Mihiel, Argonne and Verdun.
He was discharged with the rank of captain and
returned to the College as a county agent and later in

1923, became the first livestock specialist for the
Extension Service. Extension was to be his career.
He took it very seriously and was a strict disciplinarian, tolerating no "shenanigans." He viewed
putting together exhibits for the State Fair as a low
priority better left to someone other than county
agents. They had more important things to do.
Pickrell earned the respect of cattlemen, who
knew they could depend on him to show up for
planned events, rain or shine, in good health or bad.
His concern for their welfare prompted him to be-

Charles U. Pickrell

come active in bringing federal agricultural programs to Arizona, particularly the Range Improvement Program.

Charles U. Pickrell was director of the Arizona
Cooperative Extension Service for 21 years, from
1937 to 1958. Before that he had been a county
agent in Pima and Yavapai counties and extension

He was a staunch advocate of a change from joint
use of grazing lands by ranchers to indiviudal allotments. To maintain and improve the State's cattle
industry Pickrell advocated conservation grazing,
range management, selecting better bulls, provid-

livestock specialist, so he was influential in developing teaching and demonstration work around
the State as major functions of the Extension program.
Those were times when people who lived in small
communities were fairly isolated, and the scheduling of demonstrations of better farm practices was a
welcome change from the daily routine.
A visit from "Pick" was especially so, for he was

ing salt to cattle on the range and dehorning. His
advice was widely accepted and the value of his
counsel was acknowledged by his being named an
honorary Life Member of the Yavapai and the

not only a good teacher but also a master storyteller. He knew it, of course, freely admitting that

dealing not only with western farming and ranching
but with Arizona history as well.
When he died following a heart attack in 1962 his
family chose as a memorial a book fund to add to his
personal collection, which was given to the Special
Collections Unit of the University of Arizona Li-

"... there's always an essence of truth in every story

I tell."
Like the one about the greenhorn who saw a
rancher filling barrels with water at a railroad siding
and asked the cattleman why.
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Arizona Cattle Growers associations.

His delight in a good story made Pickrell a
natural for membership in the University Folklore

Committee and he became a collector of books

brary.

providing free animal vaccination. It was not until the
1980s that such a position was created.

Alpha Gamma Rho was chartered at the University in
December 1958. It is a national fraternal organization

The first new animal pathology course in 20 years was
taught in 1959. It was titled Parasites of Domestic Animals and was the creation of L. W. "Pete" Dewhirst.

founded in 1904 that encourages academic excellence, and
campus and community involvement at the University of
Arizona.
Members must maintain a 2.0 cumulative grade point
average, carry at least 12 units, and major in an
agriculture -related or biological sciences curriculum.
AGR has a completely different atmosphere from most
other fraternities. Members share the same interests because they are involved in the same field. Many members
have classes together.
Like other fraternities, AGR has little sisters, a female
auxiliary club, and participates in various activities with
AGR members.
Agricultural Extension programs are planned and conducted to solve problems important to local people. Pro-

Research in the area of plant sciences included work by
C. Feaster (USDA- adjunct professor of plant sciences),
who had hybridized Pima S -1 cotton with other extra -

long staple cotton varieties and strains. The first new
variety developed and released was Pima S -2, which increased the yield of extra -long staple cottons about 20
percent. Feaster's continued success in the breeding and
development of cottons has resulted in the release of Pima
S -4, S -5 and S -6 varieties that have continued to increase
yields of extra long -staple cottons in this country.
K. C. Hamilton, professor of plant sciences, and Fred
Arle, USDA agronomist, had introduced chemical weed
control to Arizona farmers in the late 1950s. Compounds
such as Diuron and Monuron were among the first selec-

tive herbicides. These products eliminated most hand

gram Leader Edgar T. Boone, conducted a three -day
workshop for specialists on program development in
1959. He led efforts to involve people in planning, de-

hoeing of weeds in cotton fields.
Plant Pathologist Merritt R. Nelson joined the faculty
in 1958, coming from the University of Wisconsin where
he had earned his doctorate. He joined R. M. Allen at the
AAES Yuma facility to conduct vegetable disease research

veloping, executing and evaluating county and State Extension programs.
About this time each county was encouraged to have a
program planning committee, with representation from

until his transfer to work at the University campus in

Extension personnel in developing local programs.
Personnel of Agricultural Extension helped solve agricultural problems when asked by tribal groups or by
members of the Bureau of Indian Affairs. Work on reservations was included in plans of work each year from the

1962.
School of Home Economics faculty worked in 1958 -59

on selecting equipment, colors and furnishings for the
new building.
"It was important to the faculty and staff that equipment and furnishings not only be utilitarian but that they
reflect accurately the values and approach the work consi-

dered important in home economics," according to the
1959 School of Home Economics Annual Report. "As an
example of this work a fabric for use in one area is being
designed using the symbol of home economics, the Betty
Lamp, as its motif."
Another field of research was added in the School of
Home Economics when Victor Christopherson was appointed professor in child development and family relations in 1958. Christopherson, first male faculty member

in the School, initiated research projects titled "Role
Modification and Participation in Families of Handicapped Homemakers" and "College Marriage in Institutions of Higher Education" not long after he arrived.
Faculties of the School's Division of Child Development and Family Relations, and of the School of Nursing
jointly planned and conducted a conference held this year
that addressed the need for more research in child development and the family. A conference on rehabilitation
and work simplification also was held during the year,

funded by grants from the U.S. Office of Vocational
Rehabilitation and the Southwest Chapter, Arthritis and
Rheumatism Foundation.

all areas. That year some 975 people assisted county

beginning of Extension. In 1959 Extension Assistant
Director Howard R. Baker participated in meetings at
Salt Lake City about the relationship between Extension
and the U.S. Bureau of Indian Affairs. The next year
Bureau of Indian Affairs Extension personnel in Arizona

were fully integrated into Extension programs and activities, even though they were still administered by the
Bureau of Indian Affairs.
According to Extension reports, the predominant variety of short -staple cotton in Arizona during the 1950s was

Arizona 44, an Acala variety. Cochise, Graham and
Greenlee County growers, however, used Acala 1517, a
variety developed by New Mexico State University and
the USDA.
Pima S -1 cotton was the principal extra -long staple
cotton. It was developed by W. E. Bryan and produced 20
percent to 25 percent more lint than the older Pima -32
variety.

Gradually Verticillium wilt in cotton became a problem at the lower elevations. E. H. Pressley developed a
wilt- resistance strain of Arizona 44, released as Arizona
44 -WR. Before its release it had undergone many on -farm
evaluations.
The pink bollworm became a serious problem to cotton

growers in the late 1950s. In 1959 a campaign was
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Suncrest Herefords on forest watershed, Springerville, 1953.

Watershed Management
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Within the College of Agriculture is a faculty
concerned primarily with the noncultivated and

was at Cornell in 1898 and Yale in 1900. But these
related disciplines were not brought together at the

nonurban lands of Arizona, 97 percent of the State.
These lands provide water, timber, forage, hunting,
fishing and recreation. By what designation should a
faculty that embraces these areas of study be known?
Ideally, the designation should convey to the public
the same concepts as it does to the professionals who
serve that public.
If, around the turn of the century, the University
of Arizona had faculty who pioneered in this body of
knowledge, it would have been named forestry, as it

University until a department was established in
1959 and named Watershed Management, a new

department established in part by the Arizona
Legislature and a grant from the Arthur Pack Foundation. This designation conveyed to professionals
working in these disciplines the concept of manag-

ing nonurban, nonagricultural lands but with an
added concern for water. As time passed, it became
apparent that the public perceived watershed management only as a water -harvesting program that

had little or no connection with research about forage, hunting, fishing, recreation or timber on these
lands.
"Natural resources" long had been used to describe conservation issues and this name was proposed to the University and College as a name for a

school. In discussion, the term "renewable" was
added to distinguish the "flow" nature of renewable

resources from the "stock" nature of mineral resources. The name, then of Renewable Natural Resources provides the umbrella designation for the
interrelated specialties of range management,
forest-watershed management, watershed hydrology, fisheries and wildlife science, natural resource
recreation and landscape architecture; and conveys
to the public that scope of research in the Schoòl.
Whit iS the. historical background in this pro'. gres.S1On'of detignations?

The original -designation for the discipline that
dealt with ma :e.,...errietit of flow .resources was forestrY...EVen Up:inna- 018* and 19th centuries the
chief source Of energy- was Wood . The fear of timber

famine :cotritii4d:.,iliih the new tide of scientific
knowledge to bring about the establishment by
:

-

HiriChs Cotta (1763-1844) and Robert liartig
.4744837) of a discipline called forest science.
'Thus, the term for the prudent use of natural tesources became forestry . Foresters were brOadlY
trained in biological, social and administrative as-

pects involved in systematically engaging in the
long- and short-term planning necessary to produce
wood and miscellaneous products from forest lands.
The conservation movement in the United States

spearheaded by the American Association for the
Advancement of Science meeting in 1873 came to
fruition around the turn of the century. The Forest
Reserve Act passed by Congress in 1897 provided
legislation ". .to improve and protect the forest
within the reservation for the purposes of securing
favorable conditions of water flows and to furnish a
continuous supply of timber for the use and necessities of citizens of the United States." This was the
organic act gave direction later to the U.S. Forest
.

Early foresters in the United States soon discovered that they were charged with managing lands
where climates and vegetation were far more complicated than those of Central Europe, where traditional forestry practices had been developed. Under
Arthur Sampson and others a new specialization,
range management, was added at Cornell to cope
with grazing problems. Aldo Leopold, a Yale For-

estry School graduate wrote the first book, Game
Management ,

on managing wildlife as a crop. A

multi-talented man, Leopold was co-originator of
the "wilderness area" idea for the National Forests.

Joseph Kiuredge, a U.S. Forest Service researcher, wrote the Classic text, tided Forest influences , about the effects of vegetation management on

climate and water. Kittredge's study discipline wks
renamed "watershed management." Foresters.,espe
cially those in the arid western half-of theUirì
States, liked the term watershed; management t
cause they perceived that it referred to-

r

-

of all vegetation on a watershed for multiplenSes,:
with a special focus on the product.inott air:1CW:

society, water,
As the knowledge of the diverse-natural
involved in watershed Management became Metespecialized and intensified so too did the nurnber of
affiliated research- .sPecialties. Not alt of these
specialties were ,part of the Department of
Watershed Management, but were included in the
research programs of other units in the College of
Agriculture or elsewhere in the University. To reflect more accurately the expanded scope of research
and the interrelatedness of the specialties involved,
the Department was reorganized, enlarged and de-

-

signated the School of Renewable Natural ResoureeS. That action in 1975 also acknowledged the
flow aspect of those natural resources included in the
wórkof the School and enhanced the public's understanding'of the mission of the School.
Thus,, the breadth and the depth of the research,
'edueatton and extension of the organization and its
r,ssin
O air reflected in its designation, the School of
'Renewable Nattiral Resources.

Service.
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Khapra beetles gathered on a platform at the top of a granary. These beetles, extremely destructive to stored grains,
invaded Arizona from California in 1954.

launched to bring the bollworm under control. The State
Legislature imposed legal restrictions on transporting cotton from field to field, requiring the use of covered vehicles. Also, deadlines were established for plowing fields in
which cotton had been grown the previous year. In 1958
deep plowing practices for controlling pink bollworm
were adopted. Using stalk shredders and double- disking
the soil also were important aspects of the control program.
A disorder of cotton called "hollow- boll" or "crazy -

top" was observed in Arizona during the late 1950s.
Extension agents suggested cultural practices that increased water penetration and water -holding capacities of
the soil. Generally, crazy -top was described as physiological disorder of cotton and was attributed to inadequate soil

aeration and moisture. Where organic- matter management was practiced, the disease was negligible. And rust
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was a problem, particularly in Cochise County, but timely
application of fungicide was an effective control.

Machine harvesting of cotton increased during the
1950s, Extension agents reported, and by 1959 very little
cotton was hand harvested. Chemical defoliation of cotton

plants became popular as machine -harvest expanded.
LeMar Brown and Extension Agronomist Charles Elwood
earlier had published Defoliation Cotton in Arizona in 1952.
This publication was revised several times. Later in 1961
Howard Ray published Cotton Defoliation for Arizona .

Agricultural Communications personnel took leadership for many aspects of information dissemination. In
1959 they provided materials to 12 daily and 61 weekly
newspapers in Arizona, with most of the releases going to
newpapers by way of county Extension offices.
In his first year as director of Extension, John W. Pou
said, "The principal objective of Agricultural Extension is

Exterminating khapra beetles was costly. Storage structures had to be covered during fumigation.

to extend the wealth and happiness of rural people
through local leadership by means of doing, showing, and

demonstrating. The philosophy of Extension is based
upon helping people help themselves."
1959 -60

The University of Arizona and the College of Agriculture celebrated seventy -fifth anniversaries on March 12,
1960. Cornerstones in the University's foundation are the
College of Agriculture through provisions of the Land

Grant, or Morrill, Act of 1862 and the Agricultural
Experiment Station, created by passage in 1887 of the
Hatch Act.
Some highlights relevant to the College of Agriculture
and its divisions taken from President Richard A. Harvill's 1960 University Annual Report are reprinted below.

An approximate date related to the statement follows each
excerpt.
In ten years this station (the AAES) was the busiest and
probably the most important division of the school. Using
its land -grant funds it had opened a department of animal
husbandry, was sowing 350 acres of overgrazed land with
the seeds of native grasses and was experimenting with
dates, sugar beets, and winter irrigation. In a single year
the Station distributed 43,000 pieces of simply- written
advice to farmers and stockmen. A department of irrigation engineering was soon established and farmers' institutes were held everywhere. (For the period ending about
1900.)

Meanwhile, quiet scientists were working on new
strains of cotton in the University's plant breeding department, work which twenty years later would cause a
revolution in Southwestern agriculture. (For the period
ending about 1915.)
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In addition he (President Homer LeRoy Shantz) persuaded the Board of Regents to buy 480 acres of the cactus
forest located east of Tucson. (For the period ending about
1930. Incidentally, those 480 acres of cactus forest were
the beginnings of the Saguaro National Monument, East.)

The work of the scientists in the plant breeding department had been notably rewarding. By 1958, 400,000

acres of Arizona soil, or better than 90 per cent of the
state's cotton acreage, was planted in seed developed at
The University of Arizona. The silky and resilient new
Pima S -1 long staple cotton emerged as a contender for a
world -wide market, by 1960 occupying more than 97 per

cent of all Southwestern acreage planted to long staple
varieties. (For the period ending 1960).

Having drawn from the past, the report shifted to the
present, 1960, and it is to that time that the following
excerpts apply.
While it is impossible to gauge the dollar value of the
University's many services to the state, it is of interest to
compare the growth of per capita agricultural income in
Arizona
with that for the rest of the nation. (The
comparison shows growth form 1950 to 1960 to be about
.

.

.

26 percent for the nation and about 54 percent for
Arizona.) A prime reason is our astonishingly prosperous
acreage planted to cotton developed in the University's
agricultural laboratories.
The College of Agriculture now has a course in Oilseeds

and Industrial Crops, the first of its kind anywhere.
Further endeavors in this field may produce another boost
for Arizona's farmers. The college's Agricultural Extension Service was one of six in the country chosen by the
Fund for Adult Education to receive a $40,000 grant for
concentrated work in extension education. The work will
take place primarily in Yuma and Maricopa counties.

Dr. William (G.) McGinnies took over this year as
director of the Tree Ring Laboratory, and also as coordinator of the Arid Lands Program. This program, with
Rockefeller sponsorship, assumes greater importance
yearly as the world's growing population ponders how to
live upon, develop, and make more productive that one third of the earth's lands classified as "arid." (McGinnies

is a graduate of the College, 1922, and former faculty
member, 1926 -35. He is in 1985 Director Emeritus of
the Office of Arid Land Studies.)
The 1959 -60 session marked the close of the University's program in Iraq, through the International Cooperation Administration (now Agency for International Development, U.S. Department of State), to establish a full
four -year College of Agriculture. Initiated in 1952, the
project required the services of a host of University per-

sonnel. During the seven years, however, the school
achieved full college status, granting the Bachelor of
Science degree. Its enrollment grew from ninety -five to
nearly 300, and its staff grew from sixteen to fifty- seven.
The benefits of this program were great not only to Iraq
but to the University and the United States.
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The University has long engaged in work that cuts
across academic disciplines. The course in humanities,
combines courses between different colleges, the program
in architecture, and a host of others involving the cooperation of separate departments have proven fruitful over the
years. A single research program, The Utilization of Arid

Lands, sweeps nearly the entire intellectual horizon in
drawing into it collaborating scholars and scientists.
We expect such interdisciplinary endeavors to increase
in number and scope during the years ahead. The cross fertilization of disciplines may well develop new fields
unthought of today.

Meanwhile, the functions of the College of Agriculture
and its divisions continued throughout the celebration of
the seventy -fifth anniversary of the University.
The School of Home Economics moved into the new
$1 million Home Economics Building this year. It was
constructed on the site of the old South Hall on South
Campus Drive. The three -storied, red -brick building has
a unique feature. A bridge on the second floor leads from

the main entrance to the east and west wings of the
building. Situated above the ground -level patio, the
bridge provides a pleasant view.
Although the School of Home Economics finally had its
own building, one -third of the first floor in it was occupied by the School of Nursing. The Dean of Women's
staff was housed on the second floor. Also on the second
floor were the School of Home Economics administrative
and faculty offices, classrooms, and laboratories for
clothing, textiles and related art, home economics education and child development.

On the

first floor

with Nursing were research

laboratories for clothing, home furnishings and housing,

and classrooms. On the third floor was a household
equipment laboratory, space for research in textiles and
clothing, and foods and nutrition, as well as classrooms
and offices.

Five major subject matter divisions were established,
each with a chairperson. The divisions and chairpersons
were Child Development and Family Relations, Victor
Christopherson; Clothing, Textiles and Related Art, Ruth
A. Allen; Family Economics and Home Management,
Ruth C. Hall; Foods and Nutrition, Ethel Thompson; and
Home Economics Education, Margaret Barkley.
The AAES Department of Nutrition employed Albert
Siegel this year, its first plant virologist. The following

year, a second faculty member, Milton Zaitlin, was
employed in plant virology. An ambitious program in
plant virus research was developed with the support of
grant funds from the Atomic Energy Commission, National Science Foundation and National Institutes of
Health.

In the early 1960s, the Department of Agricultural
Economics became more concerned with efficiency in the

use of natural resources. Such projects as, Water in Relation to Social and Economic Growth in an Arid Environment, and Determining and Sharing Costs and Benefits of
Arizona Watershed were started in 1959 and carried into
the early 1960s. Also, more interest was generated and
more projects were developed at the international level.

By fiscal 1960, the Department of Watershed Management was fully organized with Andrew L. McComb as
head. Bachelor and master of science degrees were avail-

able in watershed and range management, and the doctoral degree was offered in range management. Range
management courses were unchanged, but several forestry
courses were altered and new ones added. Both the master's and doctoral degrees in fisheries management were
first offered this year through the Wildlife Management
Unit.

This was the first year that students interested in
graduate work in agricultural engineering could pursue a
master of science degree.
A. A. Kurnick succeeded M. W. Pasvogel as head of

the Department of Poultry Science on July

1,

1959.

Pasvogel had held the position since 1953.
As the 1960s began, World War II and the Korean
conflict were fresh in people's minds. This was an era of
civil defense preparation with emphasis on food and water
storage, and to some extent on the construction of bomb

shelters. Agriculture Extension agents presented programs concerning the effects of radiation at meetings in
their local communities.
Extension Director George E. Hull was a member of
the Arizona Governor's Civil Defense Council in 1960.
Extension's role in the event of an emergency was to be
that of providing educational programs in the State. The
Assistant Director of Extension, Howard R. Baker, served
as a member of the State Defense Board. This group had
responsibility for food supplies at the wholesale level and
supervised efforts of county defense boards. Later in 1962,

responsibility for the rural civil defense program was
assigned to Extension Plant Pathologist Ivan J. Shields.
Extension program planning and the development of

plans of work was similar to earlier years but it was
accomplished in greater depth beginning in 1960. Agent
and specialist plans of work were published so that the
people would know of Extension's programs.
The planning procedure called for establishing
priorities. Some agents felt that less emphasis was being
placed on agricultural projects and programs than in the
past because many requests for service came from urban
and suburban residents.
Extension programs concerning rural areas development, however, did receive a boost during the late 1950s
and early 1960s. The goal was to bring all groups in a
given community together so they could plan for the
future. In most instances surveys were completed first to

Extension Director George E. Hull, 1961 -1974, undated.
obtain basic information. With facts about the area people
then could consider the future for their community and its
suitability for different endeavors. As a part of this general
program a survey A Study of Public Affairs, Education and
Leadership Development in Yuma County was completed and

published in 1960.
Cotton growers became interested in Delta and Pine
Land (DPL) varieties of cotton in the late 1950s. In 1959
25 percent of the acreage in Arizona was planted using
DPL varieties, according to Extension reports. In 1960,
the Arizona Cotton Growers Association considered the
possibility of seeking legislation to make Arizona a one
variety state.
Acid delinting of seed and dusting seed with a fungicide was a common practice in 1950s. By 1960 growers
became interested in planting to a stand to avoid the cost
of thinning by hand labor. There were many demonstrations using reduced seeding rates and machine thinning.

Also in 1960, Maricopa County Agricultural Agent
Jim Carter completed a three -year cotton demonstration
at the Goodyear Farms. Each year during this period he
managed an 80 -acre tract of cotton to obtain maximum
possible efficiency of production. These demonstrations
were successful, with profit measured in dollars rather
than in bales of lint.
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In the dairy area, Extension Dairy Specialist W. R.
Van Sant said, "A well balanced feeding program provides
the necessary nutrients for high production per cow. For

example, a 1,200 pound cow producing 40 pounds of
3.5% milk daily will need a ration of 15 pounds good quality alfalfa hay, 36 pounds of silage, and 8 pounds of
16% protein grain mixture each day." Silage replaced
alfalfa, the basic roughage around which the ration for
dairy animals was built in 1960. The thinking of that day
was that milk flow could be more evenly maintained with
silage.

Extension work with the Dairy Herd Improvement
Association (DHIA) and the Bureau of Agricultural
Economics showed that cows in organized production
testing programs, where recommended practices were
followed, produced twice as much as non -DHIA cows.
The Extension dairy specialist trained new DHIA supervisors as vacancies in different associations occurred.
Most of the laying hens of Arizona were concentrated in
three counties, Pima, Maricopa and Pinal and the major-

ity were in flocks of 30,000 or more. Extension Poultry
Specialist Frank Rollins worked in close cooperation with
the Southern Arizona Poultryman's Association. This

group had a poultry merit award program that was
launched in 1960. Participating ranchers were checked
twice each year and those meeting all requirements were
eligible to display a sign signifying this accomplishment.
A major change in planning, preparing and publishing

popular Extension publications was put into effect in
1960. The A Bulletin replaced the Agricultural Experiment Station Popular Bulletin and Extension Circular.
All popular publications were processed through the Extension information specialists office. The Agricultural
Communications group was active during this period. In
1962 their goal was 33 publications. They exceeded the
goal with the publication of 42.
The Extension agronomist began development of the
Field Crop Production Handbook Topics were indexed and
materials were prepared primarily for agricultural agents.
The vegetable specialist prepared a Vegetable Newsletter.
The poultry specialist named the newsletter he prepared
Desert Kackles The soils newsletter was called Soil and
Plant Nutrition News and agricultural engineers used the
.

.

title Agricultural Engineering Facts and Views . The material

in each of these newsletters was indexed periodically so
that persons wanting to refer to individual topics could do
so easily.

In April 1960, Corinne Stinson was appointed Extension Service State specialist in home management. She
was responsible for providing State leadership for both
adult and youth programs in family economics, housing,
home furnishing, household equipment and home management, including time and energy management and
laundering.
212

Cochise Agent Carmy Page said this year, The continued decline in the water table with increased cost for
pumping requires more efficient means of handling the
water supply for profitable farming."
1960 -61

Research expanded during 1958 -61 in the Department

of Agricultural Chemistry and Soils. D. M. Anderson
undertook a detailed study of the wetting front during
infiltration of soils by irrigation water. He found that
temperature fluctuations accompany a wetting front and
that they often are quite large, from 15° to 20 °C in dry
soils. The hypothesis developed to explain these observations in terms of a moving vapor phase has been verified.

Research on analytical methods developed by R. H.
Maier and colleagues in soil and plant chemistry has
provided new and improved procedures. Studies on the
physiological effect of environment on plant growth have

produced new information on how environment influences plant growth through specific chemical forms of
nutrients in the soil and in plant tissues.
Rapid expansion, too, of faculty and staff in the Department of Agricultural Chemistry and Soils resulted in a

variety of new course offerings at undergraduate and
graduate levels. For example, the undergraduate course
offerings doubled and graduate- credit courses tripled.
New courses such as Soil Classification and Survey, Soil
Genesis and Morphology, Forest and Range Soils, Soil
Fertility, Soil Management, Micronutrients, Soil Organic

Matter, Advanced Soil Physics, Soil Hydrology, Advanced Soil Chemistry, Soil Conservation, Soil -Plant Re-

lationships and Fertilizers, as well as a variety of individual studies and special topics made Agricultural
Chemistry and Soils highly competitive with departments
in other U.S. universities.
Personnel actions in the Departments of Agricultural
Chemistry and Soils and of Agricultural Engineering were

several. G. E. P. Smith retired after 60 years with the
University. He had served many years as head of the
Department of Agricultural Engineering. K. K. Barnes
became head of the Department July 1, 1960, succeeding

H. C. Schwalen who had been department head since
1944. Barnes was the first head of the department who
had a doctorate. And W. G. Matlock earned the first
master of science degree in agricultural engineering
awarded by the University. He is the son of R. L. Matlock, former head of the Department of Agronomy.
In 1960 the Department of Animal Science made the
first recommendation in the United States that all feedlot
steers be fed supplemental vitamin A. The recommendation came from basic studies but was due largely to the fact

that department faculty had observed vitamin A deficiency in Arizona feedlot cattle even though the diets
contained as much as 40 percent to 50 percent leafy green

alfalfa hay. In the early 1940s E. B. Stanley had initiated
feeding trials with vitamin A for feedlot steers. Both basic

find habitats most conducive to their survival. The objec-

and applied vitamin A studies continued through the

habitat.
Arizona Agricultural Extension Service personnel con-

1960s.

Many agricultural extension and research personnel in

various section of the United States took exception to
these recommendations, but by 1970 all experiment stations recommended vitamin A supplementation to feedlot
cattle, regardless of the diet fed.
The 40 -acre tract of land at Dodge Boulevard and River
Road that became known as the River Road Farm was
given to the College of Agriculture in 1960 by Mrs. Helen

tive is to restore a unique game bird to its primeval
tinued to help people understand and make use of the
great productive genius of U.S. agriculture that was unleashed during World War II. This productivity continued to grow after the war, causing government programs to be developed to encourage production more in
line with demand. Extension Economist George
Campbell was active in helping agents and others understand better the new farm programs. He developed corn,

S. Corcoran. This farm became extremely useful as a

cotton and sorghum wheels as teaching tools to help

"classroom" for work with pure -bred cattle.
In 1961, the department provided the leadership and
supervision for a producer- financed Arizona Beef Cattle
Improvement Station at the River Road Farm. The purpose was to compare bulls of different sires from various
purebred registered herds as a guide to constructive improvement of Arizona beef cattle. Breeders sent three to

farmers choose between alternatives provided by agricultural laws and to help them calculate their costs of growing, their likely yields, and then to decide on the percent
of their crop to divert during the coming season.

five young bull calves by one sire for a 140 -day gain test on

About half of the Extension personnel worked on various
committees to study the overall situation in Arizona and
develop recommendations for projected program needs in
Extension work.
Rural Development programs were initiated in Navajo,

a standard diet. The station operated for 15 years. The
farm was sold in 1981.
George A. Gries, formerly at Purdue University, became head of the Department of Plant Pathology July 1,
1960. The department began to expand under Gries'
leadership to conclude new studies on the physiology of

In 1960, the Extension Service undertook the de-

velopment of a scope report patterned on nine areas described in the federal A Statement of Scope and Responsibility

.

Apache, Coconino and Yavapai counties in 1961. The

A project to restore masked bobwhite quail to its

following year, family living committees, subcommittees
of county Extension program development committees,
were formed in Navajo, Apache and Mohave counties.
Membership on these committees included representation
from family and family -related organizations and county
homemaker councils. In this decade special efforts were
made by home agents and specialists to move Extension
Home Economics programs beyond the organized
homemaker clubs.
George E. Hull followed William Pou as director of the
Agricultural Extension Service on July 1, 1960. Pou had
been director for two years.
Jimmye S. Hillman was appointed this year to succeed
Raymond E. Seltzer as head of the Department of Agricultural Economics.
Omicron Nu, a national home economics honor society, was founded in 1912. The Alpha Sigma chapter at the
University was chartered March 18, 1961. Its goals are to
encourage leadership, scholarship and promote research.
Alpha Sigma chapter's primary activity each year is a

former range in Southern Arizona and northern Sonora in

leadership workshop held in April that is open to all

Mexico was initiated in 1960 under the leadership of
Roger C. Hungerford. Agencies involved in the continuing project include the Arizona Wildlife Research Unit,

students in the College of Agriculture.
The chapter also holds special meetings with campus
and community figures to promote the organization's

the Arizona- Sonora Desert Museum, U.S. Fish and

objectives.

Wildlife Service and the Arizona Game and Fish Department. Studies seek effective ways to release captive birds
into the native ranges, protect them from predators and

Members, who must have a grade point average of at
least a 3.0 are selected from the upper 20 percent of the
senior class and the upper 10 percent of the junior class.

disease, pathogen suppression by biological and chemical

factors in soil, and studies on the epidemiology and
chemical control of plant pathogens. Significant additional funding was secured through grants from the
USDA and the National Science Foundation to support
research. These funds permitted organization of additional facilities and the department expanded into new

quarters in the basement of both the Agriculture and
Agricultural Sciences buildings. The curriculum also was
modernized and the graduate program greatly expanded
with grant funds.
A move to change the School of Home Economics status
to a College was recommended in the School's fiscal 1961

annual report, but was not implemented.
Earlier, in November 1960, the formation of a School
of Wildland Management with divisions or departments
in watershed, range, forestry, wildlife and recreation was
proposed, but no action was taken.
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Animal Sciences
About 500,000 cattle are fed approximately
800,000 tons of grain each year in Arizona. If it is
assumed that 50 percent of the grain is milo and 25
percent is corn, the savings that accrue by using
grains flaked through a process developed by College of Agriculture animal scientists approaches $8
million. Savings from using flaked milo and corn in
feedlots across the United States amounts to some
$200 million annually.
How did this come to pass?
Cattle first were fed in Arizona's Salt River Valley

during the 1890s. The feeding system consisted of
ground barley and alfalfa hay offered from troughs in

an open field, a system that had no resemblance to
current feeding operations in Arizona.
The first cattle feeding experiments by the College of Agriculture Department of Animal Husbandry were begun in 1900 on a farm in what is now
Glendale. Department researchers' feeding experiments during the next 40 years were based largely on
home -grown feeds such as alfalfa hay, cottonseed
hulls and meal, milo and barley.

By 1946 cattle on feed in commercial feedlot
operations numbered 50,000 and by 1975 had increased to 750,000. Grain was purchased from out of -state suppliers as local production was not
adequate to meet the needs of the cattle feeder. For

the Arizona cattle feeder to be competitive with
those in the Midwest the Department of Animal
Sciences (earlier Animal Husbandry) had to conduct
extensive research with feed grains and roughages to
improve the efficiency of cattle feeding in Arizona.
Contributions from the department were made in
many ways, but probably the most significant were

development of two systems at the University to
improve the utilization of milo (sorghum grain) in
high -grain diets for finishing cattle. Milo was the
lowest priced grain available in Arizona, but the
conventional system of dry rolling grain to feed
finishing cattle resulted in poor feed efficiencies.
The first system developed by the Department of

Animal Sciences during the early 1960s became
known as steam processing and flaking. Briefly, the

system involves tempering of milo in a steam
chamber until the moisture content reaches 16 percent to 18 percent. The grain then is flaked with a
roller mill to produce a very thin flake resembling a

breakfast cereal. The bulk density of the flake is
about 45 percent of the original grain. The product

Roundup chute at Arsenic Tubs, 1981.
has a pleasing fragrance and is highly acceptable to
cattle. The flaking process improves cattle utilization of milo by 12 percent to 15 percent, primarily
through improved digestion.
When it is flaked, milo is equivalent in feeding

value to dry -rolled corn, the accepted grain for
feeding cattle. Flaked milo feed for finishing cattle
was accepted rapidly in the United States. Incidentally, the flaking process since has been applied to
other grains, particularly corn, which shows an improvement in utilization of 8 percent to 10 percent.
The second system of improving milo utilization
by finishing cattle developed at the University of

Arizona is known as reconstitution. This system
involves milo field -dried to 10 percent to 12 percent

moisture content to which water is added to raise
moisture to 28 percent to 30 percent. The milo then
is stored in an upright oxygen -limiting structure for
20 days. After removal from storage, the product is

rolled out and incorporated into the diet. Cattle
utilization of reconstituted milo is similar to that
observed for flaked milo. The advantage of the reconstitution system is that little or no fossil -fuel
energy is required. Reconstitution of milo has been
accepted readily and of corn to a lesser extent.

According to best estimates 60 percent to 70
percent of the cattle fed in the United States are fed

grains processed by technology developed at the
University of Arizona.

In addition to the Arizona Agricultural Experiment
Station and the Extension Service, divisions of the College

of Agriculture this year were the School of Home
Economics and the Departments of Agricultural
Biochemistry, Agricultural Chemistry and Soils, Agricul-

tural Economics, Agricultural Education, Agricultural
Engineering, Agronomy, Animal Pathology, Animal Science, Botany, Dairy Science, Entomology, Horticulture,

Plant Breeding, Plant Pathology, Poultry Science and
Watershed Management.
1961 -62

Abraham Lincoln signed into law the Morrill, or Land
Grant, Act on July 2, 1862. It was legislation that rev-

olutionized higher education in the United States of
America.

The Territorial Legislature of Arizona began toying
with the idea of taking advantage of the act in 1864. But it

was not until March 12, 1885 that Territorial Arizona
established the University of Arizona under the provisions

of the Land Grant Act.

During the academic year 1961 -62, The University of
Arizona and 67 other universities and colleges in the 50
states and Puerto Rico commemorated the 100th anniversary of the Land Grant Act, the far -sighted legislation that
placed higher education within reach of all people of the
United States by granting the states certain salable federal
lands. The resulting income was used to establish and
endow universities and colleges for the people.

Representative Justin Smith Morrill of Vermont
pushed the land grant bill through the Congress. He
introduced the measure December 17, 1857 and, despite
many legislative barriers, persevered until it was signed
into law almost five years later.
The land grant concept of education that guided Morrill and others was simply stated in the language of the act.
Its purpose was to provide for "the endowment, support,
and maintenance of at least one college (in each state)
where the leading object shall be, without excluding other
scientific and classical studies, and including military
tactics, to teach such branches of learning as are related to
agriculture and the mechanic arts ... in order to promote

Guy Bell and one of the few remaining mules at the Mesa Farm inspect a mechanized mule, 1960.
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the liberal and practical education of the industrial classes
in the several pursuits and professions in life."

The new institutions thus created developed slowly
during the last half of the 19th century. The break from
old concepts of education was neither easy nor quick.
Gradually, however, the effort to blend practical study
with more traditional curricula gained strength. With
passage of the second Morrill Act in 1890 and its additional direct grant of federal funds for operating expenses,
the states also began to recognize their obligations to the
growing institutions. Today federal funds are minor in the

general operating and endowment income of most land
grant institutions.

In fiscal 1961, land grant institutions enrolled approximately 20 percent of the nation's college population,
but they grant 40 percent of the doctoral degrees awarded
in all fields of study. Today's land grant institutions can
well be described as a trilogy of American ingenuity.
This trilogy consists, in part, of the traditional campus

that offers virtually unlimited graduate and undergraduate courses in the classical areas of education. But
there is much more. The land grant institutions have
pioneered in the sciences and in development of courses in
agriculture, engineering and economics, to name a few of
the many broad areas of study available. The third aspect
of the trilogy is the valuable service born of the idea that

knowledge should be disseminated widely throughout the
population by extension of institutional facilities and faculty capabilities for the benefit of the public.
Thus, it is not surprising that by 1961 the nation's land
grant universities and colleges contributed to the discovery of streptomycin, to development of the first cyclotron,
to perfection of valuable new crops, to adult education. In
addition, they had trained about one -half of the regular

and reserve officers of the armed forces. While accomplishing such worhwhile results, these institutions
continued to produce classical scholars of a high order.
"The University of Arizona is proud to join with the
other land -grant institutions of higher education in commemorating the centennial of an act which made possible
our institution and its record of service and accomplish-

ment. In so doing, we recognize that the land -grant
concept of education has withstood the test of time
throughout a century. Equally do we realize that is will be
tested again and again by the challenges and opportunities
of the future," was the statement made in the University
Register for that year.

Department of Agricultural Chemistry and Soils faculty T. C. Tucker, C. O. Stanberry, W. H. Fuller and
F. Turner Jr. conducted numerous field investigations
during this time on the fertilization of alfalfa, cotton,
grain crops, lettuce and citrus to determine the effects of

Agricultural Biochemistry greenhouse at east end of north wing, Agriculture Building, August 1961.
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"Doc," as Streets affectionately became known,

had photography as a hobby. He documented
numerous diseases in Arizona's crops and native
plants that had not been described previously. Those

descriptions of symptoms and treatments were
generously illustrated with Streets' fine photographic plates.

A major contribution to the art and science of
plant pathology was Streets' study of Phymatotrichum or Texas root rot, a study that he continued
for more than 30 years. The disease, caused by an
indigenous, soil -borne fungal pathogen, has been
known to cause severe and extensive losses in more

than 2,500 species of broadleaf plants. Doc tried
every chemical, fertilizer, mulch and fungicide
known to battle the disease.
After many years of field trials, he developed the
widely used "Streets' Treatment" for Texas root rot.

Rubert B. Streets in campus greenhouse, 1966.

Rubert B. Streets
"We drove through deep mud in Iowa and on
dusty, unpaved roads the rest of the way, in a Model
T Ford," recalled Rubert B. Streets about his trip to
the University of Arizona in 1924, after receiving
his doctorate in plant pathology at the University of
Wisconsin. The environment, climate and plants of

the Sonoran Desert, which at first seemed to him
foreign, almost grotesque, soon became his lifelong

He learned that ammonia was antagonistic to the
fungus, but hard to obtain and apply. He noted also
that green manures plowed into the soil suppressed
the disease in cotton and fruit trees the year following application. Eventually, Streets combined ammonium sulfate, soil sulfur and processed steer manure, all effective, cheap and readily obtainable soil
fertilizers. The combination worked well and anyone could apply it. Today, it remains the acceptable

treatment in the Southwest for Texas root rot in
trees, shrubs and flowering plants.

The rose garden in Reid Park, Tucson, was
created and cared for by Streets, an esteemed judge
and consulting rosarian for the American Rose Soci-

passion, especially the plants, their growth and

ety Southwest District. In 1967 he received the

health.
Streets immediately plunged into assisting James
G. Brown, head of the Department of Plant Pathol-

Johnny Appleseed Award of the Men's Garden Clubs

ogy, in assessing some of the major diseases of
Arizona's crops, including cotton, citrus, pecan and
cereals. He was instrumental, along with Fred Gibson, in perfecting Brown's technique and automated
system for delinting cottonseed with concentrated
sulfuric acid. Linters, fibers that clung to seed after

ginning, often carried the bacterium causing the
serious angular leaf spot in cotton. The disease was
virtually eliminated from the Southwest, as Brown's
acid delinting process completely destroyed the bacterium.

of America, the Silver Beaver Award of the Boy
Scouts of America and the Outstanding Service
Award of the American Horticultural Society.
Doc always had time for students' questions and
encouraged their interest in plants of all kinds. A
teacher for 40 years, Streets also served as head of the

Department of Plant Pathology from 1953 to July
1, 1960 after completing a one -year term as acting
head. He retired from the University in 1978, three
years before he died at age 86.
Doc is remembered as the gentle professor and
helpful public servant, the right man in his time for
Arizona and its agriculture.

and barley in high concentrate rationss; protein levels;
NPN substitution for protein; mineral levels (potassium,
calcium, phosporus and cobalt); roughage types and
levels; fat additions; evaluation of alfalfa hay in high
concentrate rations; hormone additions; water quality;
ammoniation of wheat straw and reconstruction of milo.
School of Home Economics faculty members looked
to Mexico to gather information necessary to develop
home economics programs in family living that would
benefit the Mexican people.
In November 1960, F. Eugene Nelson joined the Department of Dairy Science as professor of dairy science,
with the directive to develop a program in food science. A

year later students could specialize in dairy and food
technology and earn the doctoral degree through the
Committee on Agricultural Biochemistry and Nutrition.
An interdepartmental Committee on Food Science was
appointed, but budgetary restrictions prevented development of a doctoral program with a major in food science.
James W. Berry was appointed in 1961 to the Department of Agricultural Biochemistry faculty. He worked
with Deutschman and Kircher on the cellulose and other
by- product utilization project. The High- Pressure
Laboratory was built at the Campbell Avenue Farm to
carry out this research. In addition to the of the department, the High- Pressure Laboratory provided equipment
services to the Chemistry Department and occasionally to
other individual researchers at the University.

E. B. "Prof" Stanley, right, with a winner during the
Little Arizona National Livestock Show, May 1961.
kind of fertilizer, rate of application and placement of and
time of application on yield and composition of the crop.
The results have been published as station annual reports
and journal articles, providing a basis for more efficient
use of fertilizers to increase crop quality as well as produc-

tion per acre of land and unit of water.
For example, the use of petiole analysis for cotton in
guiding the nitrogen fertilization program was introduced in the early 1960s by Tucker and co- workers. The
use of this diagnostic technique now is widely used in
Arizona and in some other areas of the cotton belt to avoid
nitrogen deficiencies and excess application of fertilizer.
In the 1960s, Department of Animal Science research-

ers undertook studies that related to nutrition of feedlot
cattle. Perhaps the most significant was development of
the technique for flaking milo. Essentially all the milo fed
finishing cattle in the United States and Australia is flaked
by the procedure developed at the AAES. Other areas of

research that had an important impact on the cattle feeding industry in Arizona and the United States were
high concentration rations; evaluation of milo, corn, wheat
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W. G. Matlock, first to earn the master's degree in
agricultural engineering at the University, joined the
faculty of the Department of Agricultural Engineering
this year.
A doctoral degree in watershed management was approved this year, as were bachelor and master of science

and doctoral degrees in fisheries management separate
from the Arizona Cooperative Wildlife Research Unit.
Extension Irrigation Specialist A. D. Halderman prepared a 15- minute color- and -sound movie on well drilling operations this year and published Irrigation
When? How Much? How? Both items made important
contributions to irrigated agriculture. Halderman also
developed two slide rules for use by agents and others in
solving irrigation problems. A State irrigation map was
published by Extension in 1963.
The Extension entomology program furnished agricultural agents and others with the latest information on the
most economical control of cotton insects and profitably
produce high yields of high quality lint. Extension Entomologist Leon Moore developed a system for evaluating

insect damage called the "damage count method" in
1962. He advocated the use of insecticides when a certain
percentage of a particular plant part, such as squares, had
been damaged. That year about three -fourths of cotton
plant checking for insect damage was accomplished using
Moore's recommendations.

The feedlot capacity of Arizona increased from 78,000
in 1953 to 310,000 animals in 1962, according to Extension reports. Livestock Specialist Al Lane supplied
Arizona feeders with information on ration formulation,
feed additives and facilities needed for efficient feeding.
The production of feeder cattle was the most important
cash crop for several higher elevation counties of the State.

Lane reported that "extensive field trials with Vitamin A

showed the importance of this material in improving
carcass quality."

Mechanization on Arizona farms moved forward
rapidly after beginning in the 1950s. Extension programs
sought to provide information on machinery systems that
would enable growers to use machines for the highest net
return in their operations. In 1962 Extension Agricultural
Engineer William E. Larsen developed a slide rule to assist
growers in checking the efficiency of their machine use. In
1959 he had published Sprayer Calibration .

Extension Assistant Director Howard R. Baker led
efforts to assist foreign visitors when they came to the
University of Arizona campus to study and to observe the
latest developments in agricultural production. They also
sought to develop ways of adapting these developments to
their own agriculture. In an average year about 100 per-

sons from 15 to 20 different countries spent variable
amounts of time in the State with Extension personnel.
Many of these visitors came from countries in Africa.
Extension specialists and agents also worked closely with

their counterparts in Sonora and Sinaloa, Mexico and
frequently hosted groups from these states.
A state homemakers council came into existence in
June 1962. Plans for such a state council began in 1961
when representatives of eight of the 14 counties met in
Phoenix to prepare an agenda for an organizational meeting and outline tentative rules of order. Eunice Heywood,
Director of Home Economics Programs, Federal Extension Service, installed the first officers. Mrs. Bert Wood,
Camp Verde, served as the first president.
By 1962, county homemaker councils had been active
for more than 20 years. Councils were in all but Mohave
and Graham counties. The Navajo County Council was
reorganized in 1962.

A change of emphasis occurred in the Arizona 4 -H
program during the 1960s. Community club work replaced project groups that had evolved in the move away

from the school- centered programs. County council
groups developed comprehensive calendars of 4 -H activities to accommodate the popular demands for corn petition.
As late as 1960, Mohave County established an Extension program and 4 -H Club work, and was soon involved
in a full -scale program.
Most counties conducted their own camping programs,
either alone or with another county.
More "firsts" were written into the record by Arizona

`gefoa,

Observers at a 4 -H rabbit judging event, undated.

4 -H members in 1962. It was the first time that as many
as three Arizona 4 -H members had been selected national
winners in one year. They were Patti and Colleen Smith,
sisters, of Safford, and Tony Mellor of Elgin. Patti's and

Collen's selection marked the first occasion that two
members of the same family had been honored as national

winners in the same year. In addition, Tony Mellor was
selected the first representative from the State to participate in National 4 -H Club week "Report to the Nation"
activities.

Project work acquired a new role, with the increased
emphasis on science. Revised projects gave members
greater opportunities to deal with science and management, and allowed members to set many of their own
goals.
The 4 -H program of the 1960s suggested that a balance

of experiences in project work, personal development
opportunities and leadership would result in "skilled citizens" being the prime end -product.

The Extension Agricultural Communications group
conducted conferences to help agents and specialists know
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more about writing and how to use other communication
tools effectively. It was also the job of the group to keep
records concerning communication efforts of the Extension Service. In 1962, for instance, Extension made more
than 49,000 telephone calls to persons outside the University system. Staff had nearly 20,000 office calls and
participated in more than 21,000 farm and home visits.
The Extension staff conducted more than 90 result dem-

onstrations and 4,140 meetings, and made 3,340 radio
and 50 television broadcasts. Additionally they prepared
and mailed 1,000 circular letters, distributed more than
175,000 publications and, of course, used the mail in
other ways to help in answering questions of the people of
the State. The Agricultural Communications group had
published The Cooperative Extension Service in 1960 so that

people could become more familiar with programs of
Agricultural Extension in Arizona.
The first Western Regional Extension Winter School
was held in 1962, with 87 participants.
The Board of Regents meeting August 12, 1961 authorized establishment of a school of medicine at the
University.
1962 -63

The Agricultural Institutional Development Project in
Brazil began in 1963 and would cover 10 years. It was
undertaken in cooperation with the Federal University of
Ceará (UFC). This U.S. Agency for International Development (USAID) project was designed to help develop
the UFC School of Agriculture in the pattern of U.S. land

grant institutions. D. Metcalfe, J. Hillman and A.
McComb had made the first site visit to Brazil in 1962.
Assistance was to be provided by working with Brazi-

lian counterparts in teaching- improving courses and
modifying curricula, research - initiating new projects

visited the School of Home Economics during the year.
Also visiting were Helen A. Bjorklund, Chief of Home
Economics, AID Brazil, and Alberta Hill from the U.S.
Office of Education.
The Natural Resources Conservation Camp and Workshop, designed for Arizona youths between the ages of 15
and 18, was begun in 1962 under the direction of Barry
N. Freeman, representing the Arizona Agricultural Extension Service, in cooperation with Wayne Kessler, representing the Arizona Association of Soil Conservation
District Supervisors. The objectives are to give Arizona
youths on- the -ground, hands -on education and experiences in natural resource evaluation, planning and management, and face -to -face contact with natural resource

managers and administrators. It was hoped that these
experiences would give them better understanding and
love for the land and all its uses so that they could provide
informed leadership in its conservation and management
for present and future generations.
The program started as a boys' camp, a girls' camp was

later added. The success of the camp and workshop has
been outstanding. It is recognized as one of the nation's
best natural resource workshops and received a Certificate
of Appreciation from the Governor and his Commission
on the Arizona Environment.

Later sponsors included the Arizona Section of the
Society for Range Management, School of Renewable
Natural Resources, Arizona Game and Fish Department,
Forest Service, Bureau of Land Management, Soil Conservation Service, Arizona Bureau of Geology and Mineral
Technology, National Park Service, ASARCO Mines and
numerous individuals and resource -related industries and
service clubs concerned for the future of the youth and
natural resources of the State and nation.

A revolutionary new grazed -class method was de-

and inservice training at various locations inCeará.
Faculty members from the UFC School of Agriculture

veloped in 1963. It uses photo guides to estimate animal

were to be sent to universities in the United States for
further training and to other learning institutions in
Brazil to conduct and help with graduate degree programs. More than half of the students trained earned
masters degrees and many their doctorates. Graduate

Schmutz, professor of range management, and associates.
This fast, easily learned and highly accurate system is used
by ranchers as well as specialists to monitor range use and
determine the effectiveness of range practices and treatments. It is used also in classrooms and field -day contests

programs were initiated at UFC in agricultural economics

and plant sciences. An experiment farm in Ceará was

to teach university, FFA and 4 -H students to estimate
utilization of and evaluate proper use of range forage

leveled and equipped with irrigation and drainage

plants.

facilities for faculty and graduate student research.
W. J. Pistor was first chief of party and E. B. Stanley,
the campus coordinator. Project administrative offices
were in the Agriculture Building.
Interest in international programs continued also in the
School of Home Economics. The faculty studied environmental and physical conditions of family life in Brazil,

Pathology in 1962 as its first nematologist and developed
major teaching, research and extension activities in that
field.
Meanwhile, in the Department of Veterinary Science,
many of the plants W. J. Pistor and others found poison-

especially the State of Ceará, site of the USAID -College of

Agriculture project. The governor and governor -elect
from the State of Ceará and 14 Brazilian home economists
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use of grasses and forbs and was developed by Ervin

Edward L. Nigh Jr. joined the Department of Plant

ous to livestock were determined to accumulate toxic
levels of nitrate during growth. These plants included
many valuable forage species such as patota and filaree as
well as cultivated pasture plants, such as barley. A method

County

L. Sears describes procedures

of protecting cattle from the effects of consuming toxic
amounts has escaped discovery, but in the early and mid 1960s R. E. Reed, R. H. Diven, T. N. Wegner and R. D.
Hendershott found that repeated exposure to sublethal
levels of nitrate resulted in increased tolerance to the
substance, perhaps accounting for the survival of some
animals in a herd grazing on toxic plants. Also in 1963 a
reliable analytical technique was developed for measuring

nitrate levels in plants, and in rumen contents and in
blood of affected animals.
The agronomic program for grain sorghums developed
by Lee Stith and Arden Baltenspruger from the Department of Plant Sciences during 1955 -63 raised State average per -acre yields from some 1,980 pounds to approximately 3,200 pounds. The program included for the first
time using two rows per bed, doubling harvests of a crop,

advancing planting dates to avoid heat stresses, and increasing the use of hybrid varieties.
The first device for mechanical lettuce harvesters that
could select and harvest automatically mature lettuce
heads was built by Bill L. Harriott, Department of Agricultural Engineering, in 1963. Although political resistance to farm machines that replace hand labor has delayed
adoption of this machine, it has gained wide recognition
as a machine that inevitably will have substantial impact

on the lettuce industry.

establishing a bindweed control demonstration, 1963.

Extension Agricultural Engineer Ted Welchert had
worked on development of cooling plans for poultry
housing for some time. The horizontal evap -pad designed

by Welchert was the most exciting advance in environmental poultry housing design in many years. Welchert
developed a slide presentation Evap -Cool Versus Conventional Poultry Houses and presented it at meetings during
the year.

Two Maricopa County producers constructed trial
environmental -control poultry houses during

1963.

Agent Otis Lough and Welchert worked closely with
them as they planned and constructed the demonstration

buildings. The structures were insulated, closed and
equipped with standard evaporation coolers. There was an
outlet system for air through the full length of the walls.
This was a trial demonstration and not intended to be one
that other producers would immediately follow.

The Department of Plant Pathology, in cooperation
with

Agricultural Extension, established a split appointment position to staff the Plant Diseases Clinic
established in 1963. About 1,250 plant specimens are
submitted to the laboratory for diagnosis annually. While
many specimens were mailed or taken to the laboratory by
Extension agents or specialists, persons not affiliated with

the University submitted at least half of the items received.
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In 1907, J. Elliot Coit, horticulturist at the University of Arizona College of Agriculture, visited all

groves and found 641 acres planted chiefly to
Washington navel oranges with an estimated yield
of 110 cars.

Possibly 600 acres survived the 12° to 16° F.
temperatures of the 1913 freeze. Thereafter, plant-

ing gradually increased until 1925. Then, large
yearly increases brought the total to 20,022 acres in
1934, of which about 64 percent were grapefruit.
Some groves were pulled out later and the land
subdivided, so that about 18,000 acres remained in

1949. In the Arcadia area many old groves were
subdivided for homesites, but new plantings near
the perimeter of the valley increased planting to
approximately 15,000 acres by 1962.
Citrus -growing at Yuma started with the plantCitrus and date palms at the Yuma Date Orchard,

ing of 20 acres on the Mesa, just south of the city, by

1917.

H. W. Blaisdell, in 1892. Little further planting
occurred until the Reclamation Service completed

Citrus
Historically, the citrus industry in Arizona has
alternated between rapid increases in acreage during
periods of high prices for fruit followed by decreases
of acreage when prices were low. Urbanization, par-

ticularly in the Salt River Valley, has had a pro-

nounced influence on the industry. As citrus
orchards have become prime development sites,
production volume has decreased proportionately.
Urbanization will continue in the foreseeable future.
Nevertheless, 1983 cash receipts for citrus

amounted to $52,711,000. How did the industry
take root and flourish in Arizona?

"Although little attention has been paid to
oranges, yet orange trees loaded down with excellent

fruit in the gardens of Phoenix show that climate
and soil are well adapted to their culture," reported
Territorial Governor Frank A. Tritle in October
1885.

1,300 acres were planted, 81 percent to grapefruit.
New plantings of oranges and lemons brought the
total to 1,954 acres in 1949. In addition to earlier

maturity of fruit on the sandy soils of the Yuma
Mesa, warmer winter temperatures required only
minimal frost protection costs.

Fruit was marketed in the early years chiefly
through private packing houses. In 1919, the
Arizona Fruit and Storage Company was formed
through the efforts of I. De R. Miller, its first
manager, and George H. Libby among others. It
had become the Arizona Citrus Growers, a coopera-

tive, by 1924, and the principals were celebrating
the completion of a packing house in Phoenix, with
F. W. Avery as president.
Marketing problems became acute in the late
1930s, which resulted in establishment of the federal and state marketing programs still in effect. The
Sunkist Marketing Cooperative has been an integral

Soon thereafter, in 1887, the first commercial

part of the Arizona citrus industry, with quality

orange grove in the Salt River Valley was planted by
W. J. Murphy (see note) near Camelback Mountain,

standards considered to be some of the strictest of
any marketing organization.
Note: A definite record of this planting has not
been established. It is generally accepted that W. J.
Murphy made the first planting of about 15 acres.
Circumstancial evidence indicates it occurred in

below the Arizona Canal. By 1888, other growers

and development companies had joined in and
22,000 trees were planted. Grapefruit growing
began in 1894, with the planting of 20 acres on the
Clayson Ranch on McDowell Road.
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the canals and pumps to supply Colorado River
water to the area. Between 1920 and 1932, about

1887.

William E. Larsen, Extension farm machinery engineer, designed some intricate slide rule devices that won

him a blue ribbon award at the annual meeting of the
American Association of Agricultural Engineers in 1963.
The intricate computing system made it possible for a

farmer to estimate closely the cost of different types of
machine operations -plowing, cultivating, field chop-

ping of green feed, filling silo, land leveling, cotton
harvesting, etc.
From such computations a farmer could quickly estimate which of variable choices was best for him, either
quickest, cheapest or utilizing machinery that he owned.
Extension offices were by now in all 14 Arizona counties, but it was not until the 1960s that each had a home

agent. Audry Davies was appointed the first home agent
in Mohave County in March 1961. In 1962, two new
home agent positions were established in Cochise and Gila
counties. It was the first time funds had been appropriated
for a home agent in Gila County.
In 1962, a fourth specialist position was created from a
former agent -at -large position. Carol Doty became the
specialist in child development and family relations.
With these new appointments, Arizona had 14 home
agents, seven specialists and one state leader in Extension
Home Economics.

"A great moment for Home Economics Extension
programs was the appointment of a home agent to the
14th county of the state and a fourth home economics

Demolition of the Agriculture Auditorium, November 1962.
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Cows feeding at Dairy Science Facility, Campbell Avenue, or Campus Farm, 1967.

Dairy Science
Dairy products were targeted by the Federal Food
and Drug Administration as the next food product
to be closely monitored for insecticide contamination after cranberries were found in 1958 to have
excessive levels of aminotrizole.

Arizona's agriculture is highly intensive with

ducts in Arizona was from chemicals applied to
various crops, particularly cotton. Discovery that

livestock forage, cotton, vegetables and citrus inter cropped and /or crop rotated. It was obvious to the

DDT dust applied to crops by aircraft drifted several
miles caused the complete re- evaluation of applica-

FDA that if insecticide contamination existed in
dairy products, it would be magnified here in
Arizona because of the cropping practices. Spot
checks conducted by local and national agencies

tion techniques. No one had suspected the magnitude of the area of contamination that followed

confirmed the FDA's fears that dairy products were
indeed contaminated.
The United Dairymen of Arizona (UDA), a milk
marketing cooperative to which most Arizona
dairymen belonged, agreed to fund research at the
Unversity College of Agriculture. Jointly, the two
groups concentrated on solving the problem.

it as water emulsions using ground -based spray rigs.
Later, elaborate feed -through experiments using

In a unique cooperative effort by the Arizona
dairy industry and the Department of Dairy Science,
an immediate plan to solve the problem was devised.
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It was realized then that solutions would be neither
easy nor quick.
Early work documented that most of the chlorinated insecticide residue contaminating dairy pro-

aerial applications. This revelation led to changing
application of DDT from aerial dusting to spraying
field- contaminated and "dosed" alfalfa proved that
DDT residue could not exceed O. 1 parts per million
in roughage or the limit of 0.05 ppm in milk would
be exceeded. Previously extrapolated figures had
indicated that feed contamination could be considerably higher.
It was discovered also that many dairy farms were
producing milk that had higher levels of insecticide

contamination than was indicated by levels of contamination measured in feed Detailed epidemiological examination of these farms indicated that
contaminant sources other than feed were involved.
Some contamination was the result of earlier insec-

ticide use and subsequent build up in the soil.
Tillage and other farm practices constantly reexposed these residues to the environment.
Cows used in the experiments showed that despite the weight loss associated with lactation and
the fact that DDT was known to be stored in body
fat, no correlation was shown between the stage of
lactation and the rate of insecticide secretion. Feeding thyroprotein to increase weight loss was not an
effective means of increasing insecticide depletion,
thus proving further the absence of correlation between lactation and insecticide secretion rates.
Finally, a unique liver -perfusion technique was
developed to examine the liver's role in DDT detoxification and to determine metabolite production
rates. Considerable improvement in our under-

standing of the liver's important role in the metabolism of DDT gained.

While dozens of people were involved in the
research, major contributions from the UDA were
made by Board Members Lynn Sharp and Robert
Snedecor, and Executive Secretary Robert Lytle.
Major contibutions from the Unversity were made
by Ralph VanSant, Extension dairy specialist; Leon
Moore, Extension entomologist; Otis Lough,
Maricopa County Extension dairy specialist, Jim
Witt, Department of Entomology; Frank Whiting,
Warren Stull and William Brown, Department of
Dairy Science; and Vearl Smith, head of the Department of Dairy Science. Through exceptional
originality and foresight, these men along with a

large support team were able to rescue a major
industry. The dairy industry in Arizona then had an
annual income of about $40 million.
This research contributed to DDT being placed in
moritorium for agricultural use in Arizona in 1968
and being banned nationally in 1972.
Twenty -five years have passed since the insec-

ticide problem arose. And nearly 20 years have
passed since the major effort to solve the problem
was undertaken, but similar problems with other
contaminants persist. Through the cooperative efforts of many people in industry and in academia,
the dairy industry of Arizona enjoys a unique and
economically viable position among the State's industries

specialist to the state staff. The growth in staff roughly
parallels the population growth," said Jean M. Stewart,
state leader of Home Economics, in a 1963 report.
The Agriculture Auditorium was demolished this year
and the Agricultural Sciences Building completed.
1963 -64

The new faculty and research staff assembled by G. A.
Gries brought the Department of Plant Pathology into a
position of pre- eminence in research and teaching. Gries
had joined the faculty as department head during fiscal
1961. Outstanding contributions were published in the
world literature including ultrastructure of plant pathogens; electron microscopy; bacterial, fungal and spiroplasma taxonomy; virus structure; physiology and
epidemiology of plant pathogens; and controls of specific
plant diseases.
During the early 1960s a new curriculum was introduced emphasizing basic principles of plant pathology
with courses in general plant pathology, mycology, virology, nematology and plant pathological methods. The
courses in diseases of the various crops were eliminated
and a new course, diagnosis of plant diseases, was inaugurated. This course was used in conjunction with the newly
organized Plant Disease Clinic as an important practical

adjunct to the training of graduate students.

Stanley M. Alcorn joined the department in 1963
following several years of research on the ecology and
diseases of desert plants, especially the saguaro cactus,
with the USDA. This research continued and he and his
students have studied Verticillium dahliae and other fungal

and bacterial diseases of arid -land plants such as guar,
guayule, jojoba and Euphorbia lathyris. He has taught
courses in phytopathogenic bacteria, general plant
pathology, diagnosis and methods in plant pathological
research.

H. Earl Bloss joined the faculty in 1963, and earned his
doctorate at the University in 1965. He has taught fungus
physiology, methods in plant pathological research and in
general plant pathology. Bloss also studied physiology of
Phymatotrichum omnivorum and methods for control of the

fungus in Arizona and New Mexico. Research on the
identification and uses of endo- and ecto- mycorrhizae in

arid -land plants began in 1978. Bloss served on the
American Phytopathological Society's Committee on
Mycorrhiza during 1980 -83.
Marlatt resigned his position at Mesa in 1963 to take
employment in New Zealand and was replaced by William J. Stone as assistant professor in the department from
1963 to 1966, when he resigned to join Upjohn Chemical
Company. His areas of research included diseases of vegetables and melons.

Other leadership changes occurred in fiscal 1964. G.
H. Stott succeeded V. R. Smith as head of the Department of Dairy Science July 1, 1963. Bobby Reid became
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tumbleweed (Salsola kali), pigweed (Amaranthus palmeri)

and puncturevine (Tribulus terrestris). Low rainfall and
more or less constant drought conditions typical of deserts
lead to consumption of poisonous plants by livestock due
to scarcity of desirable forage species.

The Arizona Legislature passed Senate Bill 179 in
1964. It revised the enabling act providing for Cooperative Agricultural Extension Service in Arizona. The act
shifted the legal responsibility for county Extension sponsorship from the Farm Bureau to a county Agricultural
Extension board appointed by each county board of supervisors. The board has seven members, four of whom must
be in production agriculture as their principal business.
One must be a member of the county homemakers council.

This law provides for conducting Cooperative Agricultural Extension work in a manner mutually agreed upon
by the Arizona Board of Regents, the College of Agriculture and the Agricultural Extension Board of each county.
Also in 1964 the Legislature enacted a law regulating
the use of insecticides. The Extension Service assisted in

implementation of this legislation through education.

Land imprinter, shown preparing rangeland for seeding.
The machines loosens soil and makes rainwater
catchments.

The Board of Pest Control Applicators was given responsibility for enforcing the law.
Ivan J. Shields resigned as Extension plant pathologist
to assume the position of director of Agricultural Extension in Maricopa County.
Arlen D. Davison was employed in 1963 as Extension
plant pathologist in Tucson. He continued to develop the
Statewide Extension program and prepared numerous cir-

culars and bulletins on control of plant pathogens in
Arizona, including viral, fungal and bacterial diseases in a
wide range of crops from grapes to lettuce. He is now head

head of the Department of Poultry Science, succeeding A.

of the Department of Plant Pathology at Washington

A. Kurnick. Stott and Reid held their headships until
1974, when both departments merged with the Depart-

State University.
Graham County reorganized its Homemaker Council
in 1963. All 14 counties expressed approval for the formation of a state council.
Arizona was welcomed in 1963 as the 42nd state affiliate with the National Home Demonstration Council,

ment of Animal Sciences.

John E. Endrizzi became head of the Department of
Plant Breeding July 1, 1963, succeeding Elias H. Pressley

who had held the position since 1952.
In Agricultural Engineering, the first land imprinter
for restructuring surface characteristics of rangeland and
patterns of runoff was developed by Kenneth R. Frost in
1964. This machine made very small basins in the soil
surface. Runoff collected in each microbasin from the
immediate surrounding area that was sufficient to support
a cluster of rangegrass and transform an otherwise barren

renamed at the 1963 meeting the National Extension
Homemakers' Council. NEHC represents farm women of

the nation and, through it, affiliation with Country
Women of the World.
Ruth C. Hall, director of the School of Home
Economics, was elected president of the American Home
Economics Association in 1964.

area into one with the capability of supporting range
livestock.

1964 -65

W. J. Pistor recognized and helped establish the importance of many plants poisonous to Arizona livestock
over a 30 -year period ending in 1964. Examples are
mountainmahogany (Cercocarpus), whitethorn (Acacia

Students from an increasing number of foreign countries were enrolling in School of Home Economics programs this year. Twelve AID scholarship students from
Kenya, Brazil and Nigeria were in attendance during the
1964 -65 term. Ten students from British Guiana, Scot-

constricta), patota (Monolepis), filaree (Erodium cicutarium),
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Of particular value to Arizona fisheries were studies on
Tilapia, a fish, as a biological weed control agent and on
causes and effects of high pHs in high mountain lakes. A
current series of studies on factors that control population

numbers in aquatic animals has great potential for
improving most management techniques now in use for
Arizona fish. Information from these studies already has
indicated that fisheries in closed ponds or lakes must be
rejuvenated periodically by man because the fish lose their
innate ability to regulate their own numbers. Jerry C.
Tash was the unit leader in 1984.
John H. Ehrenreich was appointed head of the Department of Watershed Management, succeeding Andrew L.
McComb, who headed the department since its formation
in 1959.
The Office of Arid Lands Research, as it was originally

named, was created in the fall of 1964 to carry out a
$250,000 contract with the Army Research Office for a
Desert Environments Inventory . The Office set up shop in a

small rented house on East Speedway Bòulevard near
North Mountain Avenue, with a staff of three. William
G. McGinnies was named director. Subject specialists
from the University faculty were sent abroad to gather
information on fauna and geomorphology.
The Department of Agricultural Economics began in
1965 two years of studies on the assessment of Arizona
agricultural lands for tax purposes. All subsequent agRuth Hall, Director, School of Home Economics,
1956 -1975, undated.

land, Mexico, Chile, Japan, Afghanistan, France and
Greece also were enrolled. Amy Jean Knorr was assigned

to work with the AID scholars as group leader and
academic adviser.

Until the mid- 1960s, the Department of Watershed
Management offered two undergraduate majors, one in
watershed management with options in watershed hydrology, forest management and forest science and the
other in range management with a general range man-

ricultural land use legislation in the State was influenced
by these analyses.
H. C. Schwalen retired June 30, 1965 from the faculty
of the College of Agriculture after 48 years of service.
Following his graduating from the University in 1917,
Schwalen was hired as an assistant agricultural engineer.

He was head of the Department of Agricultural Engineering form 1944 to July 1, 1960.
Steve Fazio became head of the Department of Horticulture July 1, 1964, succeeding Leland Burkhart, who
had held this position since 1949.
Extension Specialists Barry Freeman and Al Lane concentrated on programs that encouraged comprehensive
ranch planning and management. Freeman said in 1965,

agement option. Masters' and doctoral programs also were

"During the year, the Extension Service continued to

available in the two majors, with the doctoral program
coordinated through the Plant Science Graduate Commit-

cooperate with range users on Forest Service land and with
the Forest Service officials regarding allotments under the

tee.

multiple use principle of range areas."

The fisheries program in the Cooperative Wildlife Re-

search Unit became a separate division in 1964, the

When problems have arisen as to the ability of the
permittee to function under the multiple use principle,

Arizona Cooperative Fisheries Unit in the College of Liberal Arts. This unit provides management information on
fisheries in Arizona. The 70 or so research studies conducted during this period were cooperatively funded by

the Extension Service was able to survey the situation as a
third party, and assist in developing a program acceptable

the U.S. Fish and Wildlife Service, Arizona Game and
Fish Department and The University of Arizona in conjunction with grants from many other agencies.

year.

to both the cattlemen and the Forest Service. The ranch
planning schools were held in six -to -eight counties each

By 1963 electronic processing of farm records had
become a major activity for Agricultural Extension agents
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tification of plants that poison animals, but in the
specific chemicals in those plants that make them
toxic.
He was among the first researchers to recognize
that vitamin A deficiency not only made cattle more

susceptible to pinkeye but contributed to their infertility and to calf mortality. Working with Stanley

and B. P. Cardon, now dean of the College, he
demonstrated that giving carotene to cows in feedlots or grazing on dry leached grasses reduced all
these problems. Such vitamin supplementation was
questioned when it was first proposed but today is
widely practiced.
Pistor and Cardon also identified the organism
that causes leptospirosis, a serious cattle ailment.
Pistor was the department's only full -time faculty

member until the mid- 1950s, when student en-

William J. Pistor

rollments soared. His popularity continued. He was
president of the Arizona Veterinary Medicine Association and Veterinarian of the Year in 1962 and
given outstanding teaching awards for 1960 -61 and

The College of Agriculture hired William J. Pistor as its first veterinarian in 1934. He was a man

"blind" one), Pistor continued to be active in city

well qualified for the job, but perhaps is best remembered for creating loyalty and spirit in alumni
of the College.
Until 1934 the College had relied on E. B. Stanley to teach its one course on diseases of animals. By

A lifelong Democrat (one friend even called him a

politics. He was elected to the Tucson City Council
and served on it from 1945 to 1951. Five years later
he ran for and was elected to the Tucson District One
School Board. Except for a year spent in Brazil, he

was member of the board from 1956 to 1970 and

then it was apparent that to serve adequately the

was its president in 1968. Pistor Junior High School

State's ranchers, who had access to the services of less

was named for him in 1971.
In 1963 -64 he took a leave of absence from the
University to become chief of party for the U. S.
Agency for International Development project at

than a half dozen qualified veterinarians, the University needed such a specialist.
Veterinary Science first appeared as a department
in 1938 -39 but was changed to Animal Pathology
the next year. Pistor taught all three courses in the
department, which were shown under a separate
listing in the catalog and sometimes were included
under Animal Pathology. Pistor years later
explained that the Veterinary Science title made the
department too visible and subjected him to heavy
demands for service at a time when too few veterinary practitioners were available
For 30 years, Piston's active participation in
schools, demonstrations and field trips around the
State belied any suggestion he felt overburdened by
requests for his help with practical problems. His
sound professional background and enormous
curiosity about his observations in the field led him

to recognize and pursue many important research
subjects. He became an expert not only in the iden-
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1962 -63.

Fortaleza, Brazil,
When he returned to the campus in 1966 he was
made coordinator of the University foreign visitors
program, U. S. Department of Agriculture contact
and special assistant to the president. In 1971 he was
named professor emeritus.

That was all right, but the great times of his
42 -year career with the University were those when
he dealt with students and ranchers as friend, coun-

selor and consultant. With them he shared a great
many good memories and to many of them he remains one of the reasons they have fond recollections

of the College.
When Pistor died in 1976 he was on active appointment as coordinator of the University foreign
student program and special assistant to President
John P. Schaefer.

Bantayehu Gelaw, agronomy student from Ethiopia, shown in 1965 after graduating. He and others who followed were
grateful for help from Extension agents and specialists in completing their studies.

and specialists, who reported a definite increase in the
awareness of farmers and ranchers of the importance of
keeping and analyzing farm records and of knowing and
understanding income tax rules and regulations. In 1964,
37 farmers Statewide kept records sufficiently detailed to

be electronically processed during the year. Maricopa
County led in this project with 15 persons involved. The
electronic farm data processing program was used in 1965
by dairymen, cotton farmers, cotton -beef feeding
operators, broiler producers and agribusinessmen involved in various enterprises combining cotton -growing

with other farming operations.
1965 -66

The first research project in the Department of Agricultural Education funded through the AAES was awarded to
John B. Williams in fiscal 1966. Since that time projects

dealing with instructional materials and equipment, occupational opportunities in agriculture and occupational
component analysis, a form of job analysis, have been
funded and conducted by faculty members. In addition to
AAES support, studies have been funded through the
Arizona Department of Education.
The total time devoted to research by Department of
Agricultural Education faculty has never been great. Al-

though relatively small, the amount of research time has
allowed completion of studies that received national rec-

ognition and helped vocational agriculture in Arizona
conduct better education programs. Research results have
been and are continuing to be used by teachers in planning
programs, and in teaching various agricultural subjects.
Short courses for professional employees from various

governmental agencies began in the Department of
Watershed Management in 1965. One offered through
1974 was one week long and held in early January for U.S.
Bureau of Land Management (BLM) field personnel. The
course was designed to bring participants up to date on the

latest research and concepts regarding management of
western lands for water -yield improvements and for erosion control. More than 300 BLM employees attended this
course, and many later assumed positions of leadership.
Faculty also became involved in numerous other work-

shops, short courses and field days, from conservation
education for school teachers to watershed hydrology for
international scientists and range inventory techniques for
Arizona ranchers.
Program work in the School of Home Economics extended farther into international areas as Amy Jean Knorr
designed a course to teach Brazilian students how to teach
college -level home economics courses. Another project
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involved the University of Sonora. Representatives from

Sweden, Iran and India came to the School to study
current programs.
Involvement of the School of Home Economics with the
Head Start Program began in February 1966. Programs in

other areas also were developed. Homemakers were
trained to work with the physically ill through a cooperative effort between the State Department of Vocational
Education and the School of Home Economics. And the
Division of Food and Nutrition was renamed Food and

Human Nutrition.
The Department of Dairy Science became the Department of Dairy and Food Science in 1965, with a specific
curriculum in dairy and food technology. Courses in food
processing and food sanitation, the latter cross -listed with
the Department of Microbiology and Medical Technology, were intitiated in 1965 along with cooperation with
Microbiology and Medical Technology for instruction and
research in dairy and food microbiology.
Also in 1965, a program was started to grant a bachelor
of science degree in agriculture with a major in nutritional
sciences. After 1967, about four students graduated from
this program annually. Some of these students enrolled in

graduate programs, some entered medical school, a few

entered dental schools and a smaller number entered
schools of veterinary science or accepted jobs in industry or
government agencies.

Other activities in education this year involved plant
and agricultural chemistry and soil sciences.
Wilhelm G. Solheim, retired head of the University of
Wyoming Botany Department taught mycology and directed graduate students in the department in 1966. He
took over these responsibilities on short notice following
the sudden death of Paul D. Keener. Solheim continued
his research on Rocky Mountain fungi here during the
winters for several years afterwards.
The Department of Botany, well -traveled between the
Colleges of Agriculture and Liberal Arts, was placed this
year once again under the administration of the College of
Liberal Arts. In fiscal 1967, Botany disappeared forever as
a department when it was absorbed into the new College
of Liberal Arts Department of Biological Sciences.

Beginning about 1955 Department of Agricultural
Chemistry and Soils faculty made a special effort to
strengthen undergraduate instruction and recruitment.
The undergraduate enrollment increased dramatically in
the following decade. Correspondingly, graduate student
applications increased also. The greatest number of master
of science degrees in agricultural chemistry and soils,
eight, were awarded in 1964. And five doctorates were
earned in 1966. Both numbers of graduate degrees are the
highest ever awarded to date in an academic year.
At the beginning of fiscal 1966, the Institute of Water
Utilization was moved out of the College of Agriculture
and reorganized as the Water Resources Research Center
in accordance with 1964 federal legislation that created

the U.S. Department of the Interior Office of Water
Research and Technology.
1966 -67

Floyd G. McCormick was appointed head of the Department of Agricultural Education in 1967, about eight

months after R. W. Cline's sudden death due to heart
failure. McCormick, a native of Colorado, earned his
doctorate at Ohio State University. A national search was
conducted to find Cline's successor before McCormick,
then on the agricultural education faculty at Ohio State
University, was selected.
Forty -five masters' degrees in agricultural education
were awarded during Cline's 29 -year tenure at the College. Undergraduate majors also had increased, particu-

larly after World War II. However, the number of

Plant breeders Walker E. Bryan and Hiroshi Muramoto
in a cotton variety test plot, 1966.
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graduates was never large and somewhat variable year to
year. The largest number of bachelors' degrees in agricultural education awarded in any year during Cline's leadership was nine in 1962 and again in 1966.
During the period of the eight -month search for Cline's
successor, Vincent Salmon was acting head of the depart-

too hot for top production. High -producing dairy
cows must eat a lot of feed. Converting feed to milk
generates a tremendous quantity of heat. Producing
dairy cows are literally "walking furnaces" and can

do well in cold weather when their heat output
contributes to their own comfort.
Unfortunately their "furnaces" are burning
whether needed or not. When it is hot, cows have
difficulty getting rid of excess body heat and body
temperature rises. Elevated body temperatures can
last for days or weeks, causing depressed milk production and poor conception.
Protecting cows from the sun is mandatory.
Arizona cows have been provided overhead shade for

years. During the last 20 years, agricultural engineers developed special evaporative coolers,
equipped with a continuous pad- washing system to

prevent clogging by corral dust. The latest models
need no pads. Regardless of the model, all such units
reduce air temperatures and provide good air circulation, substantially improving cattle comfort in the
corral.
Attention also has been given to improving cow

Cool dairy cow emerging from cooled
milking parlor, undated.

Agricultural Engineering

comfort at milking time. Typical milking parlors
and holding pens can contribute considerably to
heat stress. After walking to the parlor, cows normally are packed into the holding pen where their

"Elsie the Contented Cow" was groomed for ad-

udders are prewashed by spraying for a few minutes.

vertisement, but her message makes good sense
from technical and economic standpoints. For an
animal or a plant to produce to its full potential, a
proper environment is a necessity. Heat stressed

Sidewalls confine the spray streams but limit air
circulation. Because of all the body heat, the holding pen soon becomes like a steam bath.
This stressful situation has been ameliorated by
wetting cows from overhead sprinklers and then
blowing dry air over cows with large fans so that

cows usually have conception rates of 15 percent or
less while cool cows conceive at rates of 60 percent or
greater and produce more milk. Cool -cow benefits
to the Arizona dairy industry could exceed $7 million yearly.

Creating that proper environment is one of the
many challenges that face agricultural engineers in
their commitment to provide engineering services
to agriculture. Whether the object of their attention

is a tiny seed embedded in the soil or a high producing dairy cow in an animal shelter, the appropriate conditions must be maintained. This may
involve the application of rapidly changing new
technologies, or of fundamental engineering principles to a specific need in production agriculture.
As an example, the Arizona dairy industry enjoys
the benefits of improved dairy cow comfort afforded
by equipment designed by agricultural engineers in
the College of Agriculture. Arizona is blessed with a
climate highly favorable to dairying, except during
the summer months, when temperatures simply are

evaporation takes place. Body surface temperatures
are lowered and excess heat is removed while cows

await their turn in the milking parlor.
Cows usually dry in the parlor, so automatic
equipment wets them one more time as they leave.
They return to the corral with their coats and skins
soaking wet. Evaporation caused by natural air currents continues, further removing excess heat. Because they remain cool and comfortable for 15 to 20
minutes more, cows follow their cool -weather practice of spending some time at the feed manger after
milking, which also contributes to increased production.
Arizona dairymen have quality cattle and provide

them with good feed. They now have equipment
designed by College of Agriculture agricultural en-

gineers to provide their cows with a comfortable
environment.
These
systems
rapidly
becoming standard in Arizona dairies.

are
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Extension Service's traveling Atom Exhibit, 1966 -67.

ment, which was nearly completely decimated during

When Ware assumed leadership the department had

1966 -67. John Williams died of cancer early in 1966. All
that remained were faculty on courtesy appointments, a
few graduate students and the secretary. Salmon was at the

reached the strongest position in its history. It had a

time a graduate student in the College of Education,
completing his doctoral degree. Jim Claridge had been
appointed to a graduate assistantship approximately one

month before Cline's death and taught several undergraduate courses.

L. A. Carruth resigned as head of the Department of
Entomology on June 30, 1967, at age 60. George W.

seasoned research and teaching faculty and a well- rounded

curriculum. This period was marked by an improvement
in the level of financial support, increased opportunities
for graduate student research, the development of new
teaching and research programs, and an increase in productivity and scholarly achievement.
In the wildlife realm, a proposal to combine programs
in the Department of Watershed Management with the

fisheries and wildlife programs in the Department of

Ware, a faculty member, succeeded him and was charged
with broadening existing programs and developing selfsustaining programs for all major crops.
Ware had come to the University of Arizona in 1966

Biology into a School of Natural Resources was submitted

from Ohio State University where for ten years he had
done research and teaching in insect toxicology and residue analysis. Before that he was an independent cotton
entomologist for four years and for two years, a medical
entomologist with the US Army.

coordination who would have developed a broad study and
research program to include all renewable natural resource
components. The curricula proposed were watershed, rec-
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to Dean Harold Myers in 1967. The combined program
would have been administered through chairmen for undergraduate instruction, graduate programs and research

reation, forestry, range, fisheries, wildlife and natural
resource planning. No action was taken.

During fiscal 1967, several more undergraduate options were added in watershed management. A wildlife
recreation option was established in the watershed management major while the range management curriculum
was expanded to include options in range- watershed and
range sciences.

Alice M. Boyle was acting head of the Department of

Plant Pathology during part of fiscal 1967, following
G. A. Gries' resignation to assume the headship of the
newly reconstituted Department of Biological Sciences in
the College of Liberal Arts. She, in turn, was followed by
Edward L. Nigh as head of Plant Pathology, a position he

held until 1976 when he was assigned other responsibilities in the College of Agriculture. He has been
stationed at Yuma since 1979, and continues his interest
in research and extension in nematology. Former head of
the department R. B. Streets and Boyle retired in 1965
and 1972, respectively.

Richard B. Hine joined the Plant Pathology faculty
this year and since then has taught diagnosis of plant

Gelaw's demonstration was with safflower, a new crop for
the State. At graduation he expressed his gratitude for the
help he had received from Extension agents and specialists
of the Extension Service.
International Agricultural 40, the first class of its kind,
was offered in the College beginning in fiscal 1967.

Jimmye S. Hillman, head of the Department of Agricultural Economics, was named by President Lyndon
Johnson in 1966 to be executive director of the President's
National Advisory Commission on Food and Fiber. After

almost two years' study and analyses, this commission
issued its report, a landmark in agricultural policy
analysis that was the basis for much subsequent agricultural program legislation.

The nitrogen economy of desert vegetation used as
animal forage and the feed -carrying capacity of grazing
land are critically linked with N- fixation by soil algae.
The fixation of atmospheric N2 by desert soil crusts was
first suggested by Department of Agricultural Chemistry

diseases and techniques in plant disease control. His major

and Soils researchers W. P. Martin and Jo Fletcher in
1948. Desert algae were discovered in 1959 by W. H.

research interest has been in the control of plant patho-

Fuller and coworkers as being the responsible free -living

gens, especially of soil -borne fungi. He has made signific-

nitrogen- fixers. In 1966 fixation of isotopic 15N on a

ant contributions to control methods for Phytophthora
megasperma , Phymatotrichum omnivorum and cytospora
canker in pecan. Hine was counselor from the Pacific
Division for the American Phytopathological Society

semiarid soil by algal crust organisms was positively proven for the first time by Fuller and coworkers.

Perhaps the most significant Agricultural Extension
Service demonstration ever conducted in Arizona was in

during 1977 -79.

1966 on the J. H. Sossaman farm near Queen Creek,

Raymond Reed became head of the Department of
Animal Pathology, following L. W. "Pete" Dewhirst,
who had been acting head. Thomas L. Stubblefield was

Maricopa County. The wheat variety Sonora 64 from the
Rockefeller- Ford -Mexico program produced a yield 75

acting head of the Department of Agricultural Economics

and acting assistant director of the AAES. Martin A.
Massengale succeeded Dean F. McAlister as head of the
Department of Agronomy. McAlister resigned June 30,
1967 to become chief of party, Brazil Project.
Extension Assistant Director Howard R. Baker had
been in charge of the College's foreign visitor program for
more than a decade until the responsibility was transferred

in 1963 to Jim Armstrong. Armstrong was program
leader until 1966, when he became agricultural agent in
Pima County. That year William J. Pistor was named
campus coordinator of international training programs.
Pistor reported that 125 to 130 visitors from 30 to 35
countries came to the University campus each year. These
visitors came individually or in small groups seeking to

learn more about agriculture in the Southwest. Short
courses for foreign students were routinely offered under
the supervision of Pistor.

One of the students enrolled in a short course, Ban tayehu Gelaw, from Ethiopia, stayed at the University,
worked with Extension Agronomist Robert Dennis and
completed requirements for the master's degree. This was
the first time an Extension faculty member had supervised

the studies of a graduate student at the University.

percent greater than Ramona 50, the principal variety
grown in Arizona that year. During the years that followed, there were many border -size replicated wheat
demonstrations throughout the State. Information concerning these demonstrations spread rapidly and by 1972
wheat was one of the most important crops in Arizona.

The number of dairies decreased during the 1960s,
according to Extension reports, but those that remained
became larger and used more sophisticated feeding rations
and operating equipment. The United Dairy Cooperative

continued to be strong in the State. Extension Dairy
Specialist W. R. Van Sant supervised the Dairy Herd
Improvement Association (DHIA) work in Arizona. Each
year DHIA organizations assumed somewhat greater responsibility for dairy programs. In 1966, Arizona dairy-

men participating in production testing programs set a
new record of 12,850 pounds of milk and 467 pounds of
butterfat per cow.
Van Sant indicated that the average amount of milk
produced per cow was up 50 percent over amounts recorded from 1953 to 1963. Grain fed per cow increased by
30 percent, income over feed cost increased about $30 per
head and net income per cow decreased 50 percent during

this 10 -year period. These data demonstrated the cost price squeeze situation that dairymen faced. In 1963
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testing for not -fat solids was introduced. Most DHIAs
presented production awards to members at annual banquets. Van Sant was quoted as saying that most award
recipients began their response, "I have to give.most of the
...
credit to my cows.
.

.

Livestock management by computer continued its
growth in 1966 as Agent David Brueck conducted an
active electronic data processing program in the State. A
year later the program was designated Electronic Management Accounting Program (EMAP). Ray Sammons
joined Arizona's Extension specialist staff in 1967. He and
Brueck provided leadership for the EMAP program from

that time on. They said of the program, "Those using it
received accumulative cost of production each month per
head of livestock by pen, per acre, by each field, or per
hundredweight of production if they desired."
The Arizona Agricultural Extension Service sponsored
the sixth National Agricultural Plastic Conference in
1966. Conference theme was Wise Use of Plastics in Agriculture. About 150 persons from 31 states participated in

this conference. Agent Boyce Foerman, Extension Agricultural Engineer T. Welchert and Extension Vegetable
Specialist Norman Oebker conducted a two -day
greenhouse construction and use inservice training program in the Phoenix area in 1966. Energy costs were
relatively low during the 1960s and plastic greenhouses
appeared to have a bright future. Later, with much higher
energy costs, interest in plastic greenhouses for vegetable
production decreased.
The Arizona state homemakers council added Extension to its name in 1966, thus becoming the Arizona
Extension Homemakers Council. All enrolled members of

local homemaker clubs formed the membership of the
State council.
Even though the organized Extension homemaker club
meeting on a regular basis remained the basic unit of the

Family Living Program, interest in special audience or
specific interest programs accelerated during the 1960s.
Programs once were centered in areas such as clothing,
food and nutrition, management and home furnishing
where specialists were available for help and guidance.
Now the shifted increasingly into areas to help families
cope with the needs of a changing economy and a society
in which technology and urbanization became increasingly powerful forces. For these reasons, special interest
meetings were held in areas where homemaker clubs had
been difficult to maintain.
The Army Research Contract with the Office of Arid
Lands Research (OALR) was extended to cover the entire
fiscal year to allow for preparation of the text that was to

become an extended UA Press publication, the classic
Deserts of the World. The World Directory of Institutions
Engaged in Arid Lands Research was published under the
OALR aegis this year. In addition Seventy -Five Years of
Arid Lands Research at the UA, A Selective Bibliography
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1891 -1965 also was issued. Several hundred publications

in the fields of water, soils and fertilizers; agronomy;
horticulture; plant breeding and genetics; plant diseases;
native vegetation; and range management were cited in
this publication compiled by Patricia Paylore.
This was the first year that undergraduate enrollment
in the School of Home Economics exceeded that in Agriculture, 612 to 563 during the first semester.
Imports of sugar into the United States were reduced

greatly by the Cuban crisis in 1962. Because of this
governmental policies changed to encourage an increase in

domestic sugar production. Paul Fannin, Governor of
Arizona, appointed a committee to investigate beet production potential in Arizona and to make appropriate
reports to federal authorities. Members of this committee

were Chairman Floyd Smith, Marvin Morrison, Bill
Davis, Boyd Gibbons and College Dean Harold Myers.
Mostly because of efforts by the Governor's Sugarbeet
Committee, an allotment for the production of sugar from
sugarbeets was granted to Arizona in April 1966. Twelve
beet growing areas in nine different states had applied for
allotments. The action granting Arizona an allotment was
made as an amendment to the United States Sugar Act of

1948. Soon after the announcement of the allotment,
Spreckels Sugar Company began construction of its sugar beet factory on a 688 -acre site 6 miles south of Chandler.

The $20 million processing facility was completed and
dedicated in the spring of 1967. It had the capacity to
handle more than 4,000 tons of beets and to manufacture
about 1 million pounds of refined sugar daily.

The first farmer plantings of sugarbeets, after the
granting of the allotment, were made in September 1966
in the Salt River Valley and surrounding areas. The hybrid
sugarbeet used was S -301H, a monogerm, nonbolting
and curly top resistant variety.
Sugarbeets planted in 1966 were harvested in May,
June and July 1967. About 11,600 acres were harvested

that year and the average yield was 16 tons per acre.
Acreage increased to 16,900 in 1968, to 30,000 in 1969
and to 19,600 in 1970. Yield performance was good in
1968 and 1969, with 20 and 18 tons per acre obtained,
respectively.
The percent of sugar in beets was low in the early years,

however, because of excessive use of nitrogen fertilizer.
Extension Soils Specialist Martin Openshaw conducted
numerous on -farm demonstrations and he and AAES researchers developed fertilizer -practice recommendations.
After these fertilizer recommendations were published,
problems concerning the percent of sugar in beets were
less frequent.
Unfortunately, the sugarbeet crop harvested in 1970
was a disaster, with a yield of only 14 tons per acre. Some
of the large acreage of 1969 had not been plowed promptly
after harvest; no beet -free period had been observed. Con-

sequently, the disease problems in 1970 were severe.

Thereafter a beet -free period was observed and average
yields increased.
1967 -68

The first system to produce hybid cottonseed utilizing

cytoplasmic male sterility was developed in 1967 by
L. S. Stith, professor of plant sciences. Now in 1985 all
major cotton seed companies have extensive hybrid cotton
research programs. The original cytoplamsic male steriles
were developed and released by V. Meyer of the USDA in

Mississippi, although she and Stith cooperated and
worked as team. The annual national market potential fo'r

hybrid cotton amounts to about $500 million.
Publication of the article The Economics of Arizona's
Water Problem in March of 1967, just prior to Congressional hearings on the Central Arizona Project, caused a
flurry of action against the Department of Agricultural
Economics by State and local leaders. Authors Robert A.
Young and William E. Martin, of the department, maintained that while farmers in Arizona were facing economic

difficulties, construction of the CAP would cost more
than it would be worth, and would not solve farmers'
economic problems. The CAP project in 1985 is nearing
completion; the economists retain their original view.
While the graduate program in the Department of
Agricultural Chemistry and Soils was growing rapidly in
the 1960s, undergraduate activities continued rapid expansion. Donald Post, a member of the department faculty, organized the Soils Club, now part of the National
Soils and Crop Club of the American Society of Agronomy
and Soil Science Society of America. In addition, the first

Soil Judging Team took to the field and soon became
well -known regionally and nationally. Further undergraduate regional and national honors were won by soils
speech and essay constestants.
In 1967, the AAES provided funds for a tenure -track
food science research position. The mission of the person
in this position was study of the chemistry and processing

of plant products, such as grapefruit and grapes. That
work had been carried out initially by several retired
industrialists in part -time, nontenure positions supported

Robert H. Forbes, College of Agriculture dean emeritus, at
age 92 posing November 24, 1959 with portrait of himself
at age 77.

by contract funds, primarily from the USDA. As this
work progressed, improvements were made in Room 115,
in what formerly had been the unfinished basement of the

Agricultural Sciences Annex. Excellent cooperation in
these studies was given by the Department of Horticulture.
Both the wildlife and fishery management programs

were transferred in 1967 to the new Department of
Biological Sciences in the College of Liberal Arts and were

renamed Wildlife Biology and Fishery Biology, respectively.
The Office of Arid Lands Research, under the leadership of W. G. McGinnies, was attached administratively

to the School of Earth Sciences during 1967 -68 and re-

named this year the Office of Arid Lands Studies. Deserts of

the World, the UA Press publication derived from the
Army Research Office Grant, and the World Directory ,
published last year, were honored by the National
Academy of Sciences by being designated official U.S.
contributions to the International Hydrological Decade.
Director McGinnies was active with the U.S. Committee
of the International Biological Program in determining
biomes to be designated on the basis of plant and animal
life. And the U.S. Department of the Interior Office of
Water Resources Research awarded the Office a $22,466
grant to prepare 600 abstracts on water -related, arid -land
research documents.
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James B. Hamilton was appointed to the Department
of Agricultural Education faculty in 1967, followed in
1968 by C. O. Jacobs whose primary responsibility was
agricultural mechanics.
The Gila Cattle Growers Association and the Extension
Service planned and conducted a cattle auction in 1967 in
an effort to obtain fair prices for their livestock. After the
sale, growers indicated they probably had received about

$.03 per pound more for their animals than they would
have if they had sold them through regular methods.
Popularity of the cattle auctions grew and in 1969 were
held in four counties and on two Indian reservations. The
Hopi Agricultural Improvement Association completely
reorganized its methods of handling cattle. Cattle were
assigned to uniform lots and all transactions were completed within a 24 -hour period.
1968 -69

Under contract with the U.S. Agency for International
Development (USAID), a cooperative program between
the College of Agriculture and The University of Ceará,

Fortaleza, Ceará, Brazil, was developed and begun in
1963. By 1969 the College of Agriculture had provided
assistance to The University of Ceará for the development
of a land grant college philosophy in research, education

and extension through the exchange of faculty and students. Under the contract: Arizona faculty members serve
two -year periods in the fields of soils, water resources,
field crops, range management, horticulture, animal nutrition and agricultural economics; faculty and staff members, including those from the School of Home
Economics, serve as consultants on short -term bases; and
the University of Ceará faculty and staff study and visit at
The University of Arizona.
Since inception of the Arizona -Brazil cooperative programs, accomplishments included the development and

improvement of laboratories of soils- chemistry and of
animal nutrition, an experimental farm and a library, and
the reorganization of administrative patterns.
Home Economics at the University experienced a first
when the Division of Family Economics /Home Management offered a course by television, Management of Fam-

ily Resources. For the ninth year, college status was
recommended for the School of Home Economics. All
divisions except Foods and Nutrition endorsed the proposal. The master of science in dietetics was first offered
by the School of Home Economics in fiscal 1969 and
Home Economics faculty, staff and equipment moved
into space in the building formerly occupied by the College of Nursing. Although the need for space still was

critical, the original plan to add a fourth floor to the
building was never implemented.
Colleges of veterinary medicine in the United States

began to increase minimum preveterinary course requirements during the late 1960s from the equivalent of
236

four semesters to six semesters. As a result, more students
entered the fourth year of college before being accepted by
a veterinary college. Many in the College of Agriculture

who were reluctant to give up their advisers in the Department of Animal Pathology had difficulty meeting
major requirements to graduate. Consequently, the department's faculty proposed a major to be called Animal
Health Science that was listed finally in the 1971 -72,
1972 -73 University Record. To support the major a
number of courses in microbiology and medical technology and in biological sciences were cross -listed.

Beginning in the late 1950s and continuing through
much of the 1960s, L. W. "Pete" Dewhirst carefully
collected data on dates of maturation of cattle grubs, the
larvae of the fly Hyperderma lineatum. He related the dates

to altitude and latitude and was able to publish a graph
useful to ranchers who need to know the proper time to
treat safely and effectively cattle in their particular locality.
The University of Arizona was a charter member of the
Council of U.S. Universities for Soil and Water Development in Arid and Subhumid Areas (CUSUSWASH), established this year. Other charter members were the University of California, Utah State University and California
State University.
T. M. Stubblefield became Brazil Project chief of party
in 1968 -69.

The National Science Foundation granted $55,200 in
new funds to the Office of Arid Land Studies to prepare a
prototype interdisciplinary arid -lands information storage

and retrieval system. The Office also was successful in
bringing the American Association for the Advancement
of Science (AAAS) conference, "Arid Lands in a Changing
World," to the campus. Natick Laboratories continued its

support of the Office's information dissemination activities this year, and the funding for water -related infor-

mation was renewed by the U.S. Department of the
Interior. Another publication, Arid Lands in Perspective,
was issued by the UA Press as a joint publication with the
AAAS, with all editorial work provided by the Office.
Staff traveled widely in support of various projects and
foreign visitors increased as the reputation of the Office
became internationally known.
Director of Extension George E. Hull made presentations at each of the Indian reservations in Arizona concerning Extension programs and ways Extension might
help, if it were invited to the reservations. The University
of Arizona was invited to conduct Extension programs on

each of the reservations. Accordingly a contract was
signed between the University and the Bureau of Indian
Affairs and the programs on the Indian reservations were
launched in 1968. The first University superviser of Indian Extension programs was Ray Weick.
Near the end of the 1960s Arizona Extension Home
Economics programs focused on problems of the low-

income families, senior citizens and teenagers. And family

life was changing. More mothers worked away from

Toward the end of the 1960s the first paraprofessionals,
funded from federal grant money, were hired to assist in

home, educational levels were rising and families sought a

home economics program delivery to reach minority

higher level of living. An abundance of goods to buy,

families and low- income or elderly persons. The first two
such paraprofessionals hired in Arizona were Mercedes
Rendon and Victoria Sainz in Nogales under the supervision of the Santa Cruz County Extension home economist.

services to hire and a wide choice of leisure time activities,

coupled with increased employment and increasing disposable income in the face of rising prices called for good
managment of resources if the family was to achieve its
goals.
In Extension Home Economics,

the number of

homemaker clubs in Arizona during the 1960s ranged
from a low of 129 in 1963 to 153 in 1968. Membership
fluctuated from 2,700 to 3,000.
A variety of topics was addressed by home economics
educational programs during the decade. They included
money management, consumer credit, home business
centers, storing important family papers, wills, management skills, reupholstering and refinishing furniture, care
of hard -surface floor coverings, food fads and fallacies,
nutrition, food preparation, food preservation, food laws,
textile labeling, communications, building family values,
behavior problems of children, and selection, use and care
of rugs and carpets.

Funded by Title I of the Higher Education Act, they
worked with both adults and youth in the areas of foods,
nutrition and clothing.
Extension home economists and specialists also were
cooperating with personnel of other governmental agencies to reach minority persons. They taught low- income
clients of other agencies and they provided training in
homemaking and "people" skills for the paid personnel of
agencies such as the Community Action Program and the
Migrant Opportunity Program. Extension Home
Economics developed a large urban audience as a result.
They also joined forces with another USDA agency, the

Commodity Food Distribution Program, and began
teaching the use of the foods to American Indians both on
and off the reservation.
In 1969, the Expanded Food and Nutrition Education

Apache County Agent Leonard Issacson, standing right with tablet, discusses "Apache Blend," a pasture mixture
especially suited for use in northeastern Arizona, during a field meeting near Springerville, 1969.
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Program (EFNEP), funded by Smith -Lever 3d Funds, was
initiated in Arizona. It was to reach low- income families

with foods and nutrition information by hiring and
educating paraprofessionals from low- income areas to en-

roll and teach their neighbors.
The Cotton Insect Research Center opened in 1968. It
was a gift to the State from the Arizona Cotton Growers
Association.
1969 -70

Beginning in 1969 and lasting until 1976, the Department of Watershed Management, later the School of
Renewable Natural Resources, received an annual 211d
institutional grant from the U.S. Agency for International
Development, to strengthen University watershed man-

agement competency with respect to optimum use of
water for agriculture. By increasing that capability, the
University could respond to the needs of Third World
countries to manage lands for conservation and production
of renewable natural resources. The grant provided sup-

port to the Department of Watershed Management to
increase its faculty and graduate students. Those increases
had major impacts on related teaching and research pro-

grams at the University.
The Sonoran Desert became the subject of ecological
studies in 1969 as part of the International Biological
Program. Sponsored by the National Science Foundation,
the Desert Biome studies of the Sonoran Desert were
conducted over a seven -year period by more than 100
biologists from the United States and other countries.
They investigated basic ecological interrelationships in
desert communities with the ultimate goal of developing
models of desert ecosystems. Office of Arid Land Studies

Director W. G. McGinnies was the first program development officer. The results of the Desert Biome studies

provided a greater understanding of desert ecology and
consequently led to better management of desert ecosys-

tems. Eleven synthesis volumes about the major accomplishments of the program were published. John L.
Thames was project leader.
Bahe Billy was the first member of the Navajo Nation

Dryland corn field on the Hopi Indian Reservation.
Note the cluster planting method, 1970.

to receive a doctoral degree at the University. It was
awarded in 1970 for work in the Department of Agricul-

tural Chemistry and Soils. He had earned a master of
science degree in 1967. Another first in the Department

of Agricultural Chemistry and Soils was initiation of
audio -tutorial instruction in the 1969 fall semester by
Donald F. Post. A feature story and photographs about
the program made the front page of the Arizona Farmer Rancher in May 1970.
Considerable attention in 1969 -70 was given by De-

partment of Watershed Management faculty to the development of an independent undergraduate major in
recreation. Also this year, the forestry faculty prepared a
self -evaluation report that brought the forest -watershed
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program an affiliated status with the Society of American
Foresters.
The Office of Arid Lands Studies was awarded a grant
from the National Park Service to search for and abstract
information about the natural resources of the Saguaro and
Organ Pipe Cactus national monuments. The U.S. Army

Corps of Engineers funded two environmental impact
studies, one in the Phoenix area, the other on the Gila
River below Painted Rock Dam. Continuing contract
work for the U.S. Army Natick Laboratories this year
involved developing a comprehensive review of the application of remote sensing technology to the identification
of desert terrain and to inventorying desert resources.

The School of Home Economics Division of Child
Development and Family Relations developed an interdisciplinary program this year in cooperation with the
College of Education that allowed early childhood education majors in the School to be certified to teach kindergarten and early elementary grades in public schools.
On 1 July 1969 Arthur Kemmerer, upon reaching the
age of 65, retired as head of the Department of Agricultural Biochemistry and as chairman of the Committee on
Agricultural Biochemistry and Nutrition, in conformance
with University policy. Mitchell G. Vavich was appointed
to succeed him in both administrative positions.
The Agricultural Extension Service became the
Cooperative Extension Service this year.
According to Extension reports, drip irrigation, a new
and unique method for saving water, was in use on a few

farms in 1969. Irrigation specialist A. D. Halderman
constructed a nomograph for use by agricultural agents in
calculating daily evapotranspiration rates and water re-

quirements for various crops. An irrigation map of the
State had been published earlier in 1963.
Extension entomology specialists conducted short
courses for pest control operators and were much involved
with insect pest management (IPM) programs, the first of

in high -yielding, irrigated areas where they yielded 15

percent to 20 percent more grain. Work with hybrid
barley stimulated experimentation in other areas such as
genetics, cytogenetics, plant breeding and agronomy. It
led to the development of new breeding methods and to
the release of Composite Cross XXXII, from which all
new high -yielding, short -strawed, lodging- resistant barley cultivars have been selected. These new cultivars yield
over 150 percent more than the old lodging -susceptible
cultivars of the 1960s. Future commercial production of

hybrid barley will depend on economic situations and
probably will revolve around the problem of protecting
plant breeders' rights.
Breeding for salt -tolerant barleys had begun in Arizona
in 1960. Ten years' of recurrent selection produced material that could be grown when irrigated with seawater. It
was not commercially feasible to grow these barleys with
only seawater irrigation, however, because of relatively
low yield, 1,000 to 1,500 pounds per acre. Salt- tolerant
barley material has been sent to many parts of the world,
where it provides a base for programs for breeding salt

tolerance. Work in Arizona now is being directed to
obtaining commercially acceptable yields, even at the
expense of salt tolerance. Such barleys should be econom-

which was established in Graham County. The Graham
County IPM program saved cotton growers $162,000 in
1969, during its first year of operation.
Membership in 4 -H grew rapidly in the 1970s. Urban
and minority youths were recruited in large numbers

ically feasible when irrigated with brackish water or a
mixture of freshwater and saltwater. Also, barleys that
require freshwater for germination but will grow and

because of affirmative action programming and because of
other special- funded programs.

The National Science Foundation granted funds to the
Office of Arid Lands Studies to support Patricia Paylore in
a project to develop a thesaurus of arid -lands terminology.
The thesaurus, then, was to be the foundation for building

Also in 1970, Congress added a youth component to

Expanded Food and Nutrition Education Program
(EFNEP) funding. Agents and paraprofessionals were
employed by 4 -H in Maricopa and Pima counties to
recruit and train indigenous volunteers and eligible
youth, including those in urban areas. The 4 -H agents

became managers of the program, then, as well as
educators.
1970 -71

Richard A. Harvill, president of the University since
July 1, 1951, announced his retirement effective June 30,
1971. He joined the University faculty in 1934 as an
economics instructor in the College of Letters, Arts, and
Sciences. The first search for Harvill's successor ended
with no selection made. The second search closed with
John P. Schaefer named to follow Harvill, beginning July
1, 1971. Like Harvill, Schaefer entered the office by way
of the deanship of the College of Liberal Arts.
Barley breeding programs in the AAES begun in the
1960s bore results as the 1970s got underway.

The first commercial hybrid barley grown in the
United States was developed and produced in Arizona
during the winter of 1970. Hybrids were released for use

produce when irrigated with seawater are being developed.

a computerized information system on world arid lands
that would consist of 5,000 indepth indexing terms with a
broader - narrower -related capacity. It also would include
scope notes and use references for aid in precise employment of the terminology. Scientific names of plants and
animals and geographic terms were incorporated in the

system. Still in use in 1985, the thesaurus is updated
continually.
At the end of the first full year of the 1970s the College
of Agriculture consisted of the AAES, Resident Instruction, the Cooperative Extension Service and the School of
Home Economics.

Departments in the College were Agricultural Biochemistry, Agricultural Chemistry and Soils, Agricultural Business and Resource Economics, Agricultural
Education, Agricultural Engineering, Agronomy, Animal Pathology, Animal Sciences, Dairy and Food Science,
Entomology, Horticulture, Plant Breeding, Plant
Pathology, Poultry Science and Watershed Management.
Divisions of the School of Home Economics were Child
Development and Family Relations; Clothing, Textiles,

and Related Art; Food and Nutrition; General Home
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Representative educational activities of the School of Home Economics, 1960s.

Economics; and Home Economics Education. In the De-

partment of Agricultural Engineering, the agricultural
mechanics degree curriculum was restructured and renamed agri- mechanics and irrigation. The degree in agricultural engineering granted through the College of
Engineering was accredited by the Engineering Council

agement was oriented mostly to managing freshwater fish
habitat while the fishery biology program in the Department of Biological Sciences prepared students for research

and graduate studies in the biological aspects of fish
species.

A new name was given to the School of Home

on Professional Degrees.
Significant curriculum changes also took place in the
Department of Watershed Management when two new
undergraduate majors in natural resource recreation and in
fisheries management were established. The natural resources recreation major was derived from the existing
wildlands and outdoor recreation option. A graduate program in natural resource recreation also was available
under the major in Watershed Management. The fisheries

Economics Division of Clothing, Textiles and Related Art
in 1970 -71; it became the Division of Clothing, Textiles,

management major was established in the department
with the support of the Arizona Cooperative Fishery Unit
and the Department of Biological Sciences. As a result,

continued. A concerted effort by faculty, students and
alumni to explain the need for the change was one of the
most important objectives of this year.

two undergraduate fisheries programs were offered on
campus. The new fisheries program in Watershed Man-

Effective farm management always has been based on
good records, according to Extension Agent David Brueck
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and Interior Design. Additions to the division included
two Extension specialists, one in home furnishings and
one in clothing. Three new cooperative efforts were administered jointly by the School and other agencies:
Teaching in childhood education, dietetic internship and
consumer education field- studies. Finally the battle
begun in 1960 -61 for college status for Home Economics

and Specialist Ray Sammons, who had provided leadership for farm -management programs until 1968. Both

Brueck and Sammons resigned in 1968 to take other
positions and Scott Hathorn Jr. was appointed Extension

economist in 1969. Charles Robertson, Pinal County
agent in charge, came to the Tucson campus in 1970 to
work with Hathorn on record -keeping programs and Extension's farm management program. Brueck and Sammons had based their program on farmer short courses
held in the counties of the State. Extension Economist
Hathorn used a similar procedure. In 1969 he conducted
seven farm -management courses in six counties, reaching
more than 100 farmers. One of the most important addi-

tions to the program after 1969 was the preparation of
annual crop budgets for each of the major counties.
This also was a time of active publication of Extension
Bulletins in the A Series, Folders and other print material.

Each year about 50 such items were published, with an
average combined total of 425,000 copies. The Field Crop
Production Handbook covered all agronomic and related
topics and was quite successful. Materials were indexed,
reserve copies were kept on file and available. Agri -File
was originated by Agricultural Program Leader Kenneth

Olson in 1970. In a sense it extended the Field Crop
Production Handbook concept to the entire agricultural
sector. Agri -File was a speedy way to publish on specific
subjects. Each item was printed so it could be displayed in
a rack at county Extension offices and elsewhere.

W. J. Pistor, first chief of party of the AID Brazil
Project, was appointed assistant to the University president and coordinator of the Foreign Visitors Program.
W. G. Matlock became campus coordinator of the AID
Brazil Project and LeMoyne Hogan, the chief of party.
W. G. McGinnies, Director Emeritus of the Office of
Arid Lands Studies, continued to work at the University
as arid lands ecologist and professor of dendrochronology.
He had retired June 30, 1969. Patricia Paylore was acting
director from July 1 until January 1, 1971, when Jack D.
Johnson became director of the office.
1971 -72

Cultural control and insect pest management (IPM)
programs were promoted by Department of Entomology
scientists in the 1970s to help control cotton insect pests.
For instance, during the 1960s cotton insect control was
becoming increasingly expensive and more risky in terms
of chemical contamination of the environment. In view of
such difficulties, entomologists in the department began
to explore various nonchemical control methods, including cultural control.
The pink bollworm had become a Statewide problem
by the early 1970s, forcing most cotton growers to resort
to a weekly spray schedule by early August. By 1970,
through their untiring efforts toward grower education,

Yavapai County Agent Roy Holland surveys publications
available from theAgri -File series published by Extension,
1971.

T. F. Watson, D. G. Fullerton and Leon Moore were able

to work out an alternate control program for the pink
bollworm. Strictly enforced plow -down dates set by the

Arizona Commission of Agriculture and Horticulture
were part of the program. By 1974, Watson had demonstrated convincingly the effectiveness of cultural practices in Yuma, particularly early termination of the crop.

While giving maximal yields, the method also netted
considerable savings through reduced irrigations and insecticide applications. Further, the moth populations in
the following year was reduced three- to fourfold.
Cultural control also has been a most important factor
in controlling the boll weevil. Since cotton is the only host
this insect has in Arizona, a host -free period of about five
months between mid -November and April is important
in controlling the pest, according to Watson.
But the IPM philosophy incorporates the best aspects of

all available methods of control: Chemical, cultural,
biological, host -plant resistance, physical and mechani-

cal, and regulatory. At the same time it is effective,
economical and as environmentally safe as possible. IPM
was first practiced in the 1950s when efforts were made to
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use both chemical and biological control. While IPM

amassed, the consultants visited the campus, veterinary

became a popular buzzword during the 1970s the concept
of pest management certainly is not new. The principles of
applied ecology have been known and practiced individually almost since agriculture began. The components of

colleges in Michigan, Ohio and Pennsylvania were visited
and the report completed by the committee was presented
to the Board of Regents in May 1972.
The report recommended establishing a college of veterinary medicine at the University. Although it appeared
that the supply was falling short of the nation's need for
veterinarians, although 11 western states including
Alaska and Hawaii had no veterinary colleges, although
two of the three western veterinary colleges were accepting nonresident applicants and although regional veterinary colleges were advocated strongly by studies of the
American Veterinary Medical Association and National
Institutes of Health, the Regents tabled the recommendation.

the most advanced IPM programs were worked out for
cotton by Dwight Isely in Arkansas during the late 1920s.
His system included establishing an economic injury level

for the boll weevil, sampling fields weekly by scouts,
planting early maturing varieties, harvesting early and
destroying crop remains, and using insecticides only as
necessary. These principles, however, were mostly ignored after the mid -1940s when the organic chemical
controls were introduced.
The worsening cotton situation in the late 1960s provided the stimulus that gradually led to a general adoption
of IPM, at least among the cotton growers, because of the

failure of the organic chemicals to control pests. A
grower -organized committee in the Safford Valley requested help from the Cooperative Extension Service and
Department of Entomology to develop a cotton scouting
program for the 1969 season. The local cotton growers
cooperative organized and supported the program patterned after the pioneer work in Arkansas. Leon Moore

had taken part in those programs and instructed the
scouts, older high school and college students, to recognize beneficial and injurious insects and to sample fields
systematically. The information obtained from weekly
field sampling was reported to each participating grower
who then made his own decisions as to pesticide use.
Scouts made no control recommendations. The program
resulted in such great reductions in acreage sprayed and in
costs per acre for 1969 -71 that growers have since continued the practice.
The Department of Animal Sciences Meats Laboratory

at the Campbell Avenue Farm, in 1985 the Campus
Agricultural Center, was enlarged and altered in 1971 to
comply with federal regulations for abattoirs. The alteration permitted slaughter of more experimental animals.

In 1971, Phillip R. Zurbrick, a 1965 master's degree
graduate of the department, joined the faculty of the
Department of Agricultural Education. He was appointed
to replace Hamilton who had moved to the University of
Missouri. Also in 1971, Ronald Stoller, from the University of Nebraska, was appointed to provide direction and
leadership in developing a Cooperative Extension Service
education program. This program was continued by Arlene Etling, from the University of Massachusetts, who
replaced Stoller in 1975. She resigned January 1, 1979.
A second major change in agricultural education that
occurred after Floyd G. McCormick's appointment was
strengthening the agricultural mechanics program, which

had been recognized as weak before C. O. Jacobs' ap-

pointment. The program has been improved since
through additions to the curriculum, improved equipment and facilities and the direction and inspiration of
Jacobs. Extensive improvements had been made to the
agricultural mechanics facilities at the Campbell Avenue
Farm under the leadership and direction of McCormick
and Jacobs.
A third major program change has been the attempt to
develop and implement a competency -based extension

The Nutrition Laboratory at the farm had been an extremely effective unit and continued to be after it was

education program at the graduate and undergraduate
levels. The lack of resources has prevented the full development of this program effort at the undergraduate

moved to the Animal Sciences Laboratories in the Agricul-

level.

tural Sciences Building when it opened in 1962. The
Campus Farm lab, however, is still heavily used by the

The forest science option in the Department of
Watershed Management was deleted in 1971 -72, but
options in watershed hydrology and forest- watershed
management were retained. All options in range management were deleted. An optional nonthesis, profes-

department.
A committee to study the feasibility of establishing a
college of veterinary medicine at the University of Arizona
was formed in late summer of 1971 by President Schaefer.
Early work was conducted by committee members L. W.
"Pete 'Dewhirst and K. D. Weide of the Department of

Animal Pathology and Samuel Hodesson, Director of
Animal Resources, College of Medicine. They were joined

in early 1972 by R. E. Reed also of Animal Pathology.
Consultants from Iowa State, Cornell and Montana State
Universities were retained. Background information was
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sional master of science program also was established in
the range and watershed management programs. Jerry C.
Tash replaced William McConnell in 1971 as Cooperative
Fisheries Unit project leader.

The College of Agriculture undertook in 1971 the
Agricultural Administration and Planning Project in
cooperation with the Turkish Ministry of Agriculture.
The USAID- funded project was designed to help the

Government of Turkey increase its capability to conceive,

plan, implement, manage and evaluate agricultural development projects. The team from the University contributed 15 percent of the instruction in six, month -long,
pioneering executive management training seminars that
involved 80 top -level administrators; assisted in establishing a project -planning, evaluation and management
system, including the preparation of four project preparation manuals; consulted in agricultural rural sector
planning, economic research and program coordination;
and supported Turkish counterparts in their preparation of
numerous specific agricultural development projects. The
team's advisory activities emphasized improving overall
Turkish development strategy, project planning,
economic research and project and program management.

The project ended in 1974.
School of Home Economics divisions this year were
Child Development and Family Relations; Clothing, Tex-

Pesticide Control imposed a moratorium on the agricultural use of DDT for 1969, the first such action in the
country. The moratorium was renewed each year through

1972 until the Environmental Protection Agency declared a nationwide ban January 1, 1973 on further agricultural use of DDT.
The principal objective of the recreation water -quality
research program begun this year in the Department of
Watershed Management is to proved state and federal
agencies with information and guidelines needed to use
and manage safely recreation waters. The program has
been funded for various studies by the Eisenhower Consor-

tium, AAES, U.S. Forest Service and the National Park
Service. Water bodies studied were Big Lake, Hawley
Lake and the Little Colorado River in the White Mountains; Sabino and Madera canyons in the Coronado National Forest; Salt River and its chain of lakes; and the
Colorado River in the Grand Canyon National Park.

tiles, and Interior Design; Food and Human Nutrition;

Results showed that recreational use has a direct

General Home Economics; and Home Economics Education.
By 1971 about 60 percent of Arizona dairy cow herds
were bred by artificial insemination. Arizona -select sires
with a "high plus" prediction of milk butterfat were used.
At least one artificial insemination workshop was conducted most years during the decade ending in 1972.

health -related impact on water quality; most all natural
waters fail drinking water standards and should be treated
before use; flushing of watersheds by storm runoff has the
greatest health -related impact on recreational waters;
wildlife and livestock also have serious impacts; and disturbance of bottom sediments, which contain higher concentrations of bacteria than overlying water, can render
waters unsafe for body contact.
These and future findings will provide bases for identifying health -related recreation water -quality standards
and management procedures for protecting the public
health.
Major emphases on the use of native plants to conserve

1972 -73

Harold E. Myers, dean of the College of Agriculture
since March 1, 1956, whose operating philosophy was
expressed in the motto "Evolution, not Revolution," resigned the deanship effective June 30, 1973.
This year brought to a close 30 years' use of DDT. The
era of organic insecticides began with the rediscovery of
DDT by Dr. Paul Muller in Switzerland in 1939. It soon
promised to solve most of the world's serious pest problems and came very near to doing so. W. A. Stevenson,

USDA entomologist in Tucson, tested it against stink
bugs and lygus bugs on cotton in 1943 and 1944 with
spectacular results. Arizona cotton growers made the first
commercial applications of DDT in 1945. Because of its
low cost and great effectiveness against pests, not only of
cotton (except the boll weevil), but of most other crops as
well, it became the pesticide of choice.

By 1960, about 4 million pounds of DDT were used
each year to protect irrigated crops in Arizona. However,
primarily because of increasing contamination of hay and
milk, its use was progressively restricted until 1968 when
the College of Agriculture Department of Entomology
removed DDT from its agricultural pest control recommendations. This move was supported by information
accumulated through the studies of J. Witt, G. Ware, C.
Roan and their colleagues. The action was aimed at re-

water were initiated in the Department in 1973 with
publication of the book Landscaping With Native Arizona

Plants by the UA Press. This publication, which was
edited by committee chairman Ervin Schmutz, professor

of range management, was developed by the Natural
Vegetative Committee of the Arizona Chapter of the Soil

Conservation Society of America. In recognition of its
significant contribution, it was given the Merit Award by

the parent society. This and later publications have
popularized the use of water -conserving desert plants for

landscaping and has resulted in tremendous savings of
precious water.
Also in 1972, Terry Daniel, professor of psychology and

renewable natural resources, and associates began development of a public -perception based method of asses-

sing "nature scenic beauty." This method now is used
internationally in research and forms the aesthetic assess-

ment component of two computer -implemented U.S.
Forest Service management information systems.
David Thorud succeeded John H. Ehrenreich as head of

ducing residues in food and forage crops. When no reduc-

the Department of Watershed Management this year.
Malcolm J. Zwolinski had served as acting head in the

tion in contamination followed, the Arizona Board of

interim. Ehrenreich had been department head since July
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1, 1966. In May 1972, an accreditation team from the
Society of American Foresters visited the campus and in
October the department received full accreditation of its
forest -watershed undergraduate curriculum.

In the Department of Agricultural Chemistry and
Soils, the effect of temperature on nitrogen uptake of
lettuce shown by T. C. Tucker and graduate students
explained why lettuce fails to respond to nitrogen fertilizer application during cold weather and further refuted
the notion that plants need nitrate fertilizer during cold
weather. In fact, at 55° F, lettuce takes up considerably

more ammonium -N than nitrate and little of either is
absorbed below about 50 °.
Meanwhile, it was known that Phytophthora root rot of
alfalfa caused devastating crop loss and poor yield in desert
soils. But R. B. Hine and Fred Gray, plant pathologists,
working with Melvin Schonhorst, of plant sciences, developed techniques in the early 1970s for selecting var-

ieties of alfalfa resistant to the pathogen. Now in 1985
most commercial alfalfa varieties contain this germplasm.

Starting in 1958 and continuing into the early 1970s,
N. W. Rokey conducted an investigation of the role of
numerous species of Salmonella bacteria in diarrheas and
systemic illnesses of dairy calves and adult cattle. He was
the first to discover the presence of Salmonella dublin in
Arizona cattle. S. dublin is a species carried almost exclusively by cattle, but that produces serious disease in humans, particularly children, and that adds significantly to
the risk of consuming unpasteurized milk or other dairy
products.
Following Ethel Thompson's retirement in 1969, B. L.

In 1972, Mary Adele Wood replaced Reid as chairper-

son of the Division of Food and Human Nutrition. In
1973, Kight was appointed permanent chairperson, and
the name of the division was changed to the Division of
Food, Human Nutrition and Dietetics.
Milton Zaitlin, a joint appointee in the Departments of
Plant Pathology and Agricultural Biochemistry resigned
in

1973. He taught biochemistry of viruses, viral

epidemiology and control of viral diseases in plants from

1960 to 1973. His research on tobacco mosaic virus
elucidated many facets of the biochemical mechamisms
and methods of transmission of the virus.
Changes in departmental organization and designations occurred. The Departments of Agronomy and Plant
Breeding were united and produced the Department of
Agronomy and Plant Genetics. Horticulture added landscaping to become the Department of Horticulture and
Landscape Architecture. And the Department of Animal
Pathology reverted to its original designation, the Department of Veterinary Science.
Anson Ellis Thompson succeeded Steve Fazio on July 1,
1972 as head of the newly named Department of Horticul-

ture and Landscape Architecture. Fazio had been head
since 1964.
Extension agricultural agents in each county mailed
agricultural and related information to growers, ranchers
and other clients under such letterheads as Cotton Monitor,
Yuma County Farm Notes and Pima County Agricultural
Notes . The Cotton Monitor was designed to relate weather

Reid became chairperson of the Division of Food and
Human Nutrition, and Barbara Zeches and Edward T.

trends and patterns to cotton response and its management.
Clay Napier, Extension information specialist, authored a column "What Farmers Are Doing in Arizona"

Sheehan joined the faculty.

for Progressive Farmer Magazine, a publication with a cir-

During the next three years, two major projects, the
master of science degree in dietetics and the University of
Arizona Dietetic Internship were intitated and approved
under the leadership of Mary Ann Kight. The emphases of
both programs were on therapeutic nutrition and nutrition education. The internship received final approval by
the American Dietetic Association in September 1972.
Kight was founding educational director and Martha Hester at Good Samaritan Hospital, Phoenix, was the found-

culation of 3 million. During this period, Area Information Specialist Robert Halvorson originated a news column, Accent on Agriculture, concerned with new develop-

ments and interesting facts about agriculture.
At Tucson, Extension Agronomist Robert Dennis had
accumulated more than 1,000 pages in the University of
Arizona Field Crop Production Handbook by 1972. The
newsletter Soil, Water and Plant Nutrition was originated

by Roy Rauschkolb, while he was Extension

soils

ing clinical director. Good Samaritan Hospital was the
first approved base hospital for the dietetic internship in

specialist during 1967 -69. Extension Dairy Specialist
Ralph Van Sant authored the monthly Dairy Newsletter,

Arizona.

while Extension Entomologist Leon Moore published the
monthly Pesticide News , all during the decade ending in

Students in this program gained experiences in four
other Arizona hospitals and with the State and Pima
County health departments. Ronni Chryzanowski, Robyn
De Bell, Cinda Goodman and Sally Reck were the first
class of interns. Once the University Hospital was com-

pleted, it became the base hospital for the dietetic internship program, and Betty Jordan became clinical direc-

tor. This program increased graduate enrollment in the
division from two to six students by 1973.
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1973.

Extension home economists reported that American
families faced the realities in the 1970s of an imbalance
between human populations, their expectations and the
Earth's limited resources. Hood and Paolucci, Michigan
State University researchers, introduced the concept of the
"Family as an Ecosystem" to help individuals understand
better the linkages between human populations and their

Interior of a "vertical -pad" cooled poultry house, 1973.

environments. This concept was used as a basis for helping
families look at causes and solutions to the energy problem

their neighbors. Working with and teaching the para-

brought about by the Arab Oil Embargo.
We were a throw -away society. The American family
was a high- energy -use system, dependent upon many
physical and processed materials and consuming throwaway goods as a matter of comfort and convenience to
maintain diverse styles of living. At the same time, the

ing with volunteer homemaker leaders who, in turn,
taught their peers. Home economists encountered lan-

programs put in place by the "Great Society" were showing some degrees of success or limited acceptance. In this
era of governmental agency acronyms, sometimes referred

to as the "alphabet soup" program period, interesting
changes were witnessed in Extension Home Economics
program delivery.
The first of these was the growth of the Expanded Food
and Nutrition Education Program (EFNEP). Extension
home economists suddenly became trainers and personnel
managers as they hired, trained and supervised paraprofessionals indigenous to minority groups and low- income
areas to reach and teach foods and nutrition information to

professionals required different expertise than did workguage barriers, varying literacy levels and discovered that
they had personal incompetencies in both language and
culture. Truly this was a decade of cooperative learning
between professional home economists and paraprofessionals.
EFNEP sites were determined as counties requested the

program. Initially there were 10 locations in Arizona.
Homemakers enrolled in the program were recruited by
door -to -door campaigns and through "tail- gate" demonstrations by paraprofessionals when truckloads of commodity foods were delivered to neighborhood distribution

centers. Evaluation of the impact on the participating
homemaker was an integral part of the program. Standardized evaluation procedures used in all EFNEP units and
in all states provided program impact data never before

available. Workshops were conducted for the general
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ARSC has developed the
multistage sampling
procedure that combines
digital satellite data
classification,
interpretation of
low -level aerial

photography and ground
sampling to produce
accurate, inexpensive
land -use and resource
inventories.

Office of
Arid Lands Studies

Arizona Regional Ecological Test Site (ARETS), was

The University's Arizona Remote Sensing Center

ners, ecologists, hydrologists and many other professionals with a continuing source of remote sensing imagery for use in monitoring and/or planning
for many of the State's resources.

(ARSC) was formally established in the Office of
Arid Lands Studies (OALS) in 1972 with a $50,000
grant from NASA, but OALS had taken an active
interest in remote sensing technology several years
earlier. It was then that Natick Laboratories funded
a comprehensive review on the application of remote
sensing to the indentification of desert terrain and to
inventory desert resources. This program, the

established at the University in October 1970, and

its management and coordination placed within
OALS under the direction of Larry K. Lepley.
ARETS eventually provided agriculturists, plan-

The Earth Resources Technology Satellite (ERTS)
program, again with OALS as the Arizona coordination center, became NASA's major effort in the years
following. OALS, as a result, acquired considerable
instrumentation and imagery for use in analyses of

data so acquired on behalf of various State and local
government agencies.

Subsurfaee coal fire identification on Black Mesa,
,,itiapping for air-quality management,
floodwater farming on the Papago Indian
,:',and assessment of disease-induced
u:±-ion in cotton using simulated satellite

Following the original NASA grant, outside
funding for ARSC increased from more than
s 100,000 for fiscal 1974 to an average annual figure
exceeding $250,000. Now ARSC provides the focus
for remote sensing activities within the College of
Agriculture, as well as a centralized laboratory for

niversity of Arizona's unique Arid Lands
'Sciences doctoral degree program, adI by OALS, offers multidisciplinary
academit opportunities including remote sensing,
minor programs in remote sensing are offered
more widely to doctoral students in the Colleges of
Agriculture, Engineering, Mines and others. The

remote sensing interests within the University
community generally.
Cooperative demonstration projects were a ina$0t,

thrust under the founding NASA grant and thei
continue to be important. In these projects. ARK'
applies remote sensing techniques to specific prob:lems in response to response from local, state and
federal agencies. Recently, ARSC has *orked

minor in remote sensing is administered by the
campuswide ,Committee on Remote Sensing and
includes colite,'Work.ratiging from the fundamentals of the plYystrict :optics, of, remote sensing,
image processiugan4fiattertitecOgnition, to applications in the fieldrif agriculture, geography,

the AtiznnaState, Department Of*Oth,Setvi*:to',
Strati the.tiSe-aCtitterit and histotkariefiar
ect- locar-Water

land-Use: changes that may
iatity .1-ARSC also has worked

ogy, hydrology and reneivable natural resoutces,,
addition to the formal courses taught by ARSCs

Department 0 develop
woodland re.

within various University departments, the
taught a basic course in remote sens

Based On

ment has
data fne'

ers-,Since 1980. ARSC also has:Iv:it*
inteniaticinal scholats studying remote :,
tri

piiapn in and 'Wads,
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ìRSC will Toentlitue
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natural resources. As an exaMple, Daises
Inc. contracted with ARSC to develop a land capit-;:',
to evaluate the
biliry classification map of the Sinai Peninsula Using/ '" monitoring Tea
s_
Landsar data and published map information. The
Similar projects are underway
developing commap has been used in formulating a development
puter programs for monitoring on-farm energy conplan for the Sinai. ARSC staff have been invited as
sumption. And parallel to these activities, ARSC
consultants to such far away countries as Pakistan
continues to work on the development of low-cost
and the People's Republic of China.
systems for general purpose remote sensing that rely
ARSC Director Charles F. Hutchinson, and
on , both, ,Iarge-scale, small-format aerial photogRobert A. Schowengerdt and Michael Parton handle
or aerial video, using systematic sampling
extensive mapping activities that include Geocombined with small-scale Landsat data.
graphic Information System (GIS), a tool for storARSCreCently installed a PDP 11/24 minicomage, display and analyses of spatial information; and - purer ;Ystern with 256KB of memory, and two 35
image processing facilities to provide personnel
'MD di.* drives, the gift of the Digital Equipment
training and system access support of the USDA Soil
,CorpOriir6n't-O"the College of Agriculture and alloConservation Service mapping mission on several
cated tuARSC 6y the Agricultural Experiment StaArizona Indian reservations. Other typical mapping
tion: 'The facility is used also by the OALS And
projects include delineation of geothermal reservoirs '; Lands InforrnatiOn Center for storage and update of
,

in Southern Arizona, remote sensing techniques
applied to land-use and flood-hazard mappings,

4"ographie data bases, as well as being availall researchers in the College of Agriculture.
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Extension landscape specialist Charles Sacamano, left, and range management specialist Barry Freeman at work on the
half -hour gardening program broadcast by KUAT -TV, Channel 6, University of Arizona, 1973.

public rather than being limited to training homemaker

on controversial issues such as "health foods" and food fad

club leaders; the strength of the homemaker club program
waned, the result of lower membership.
Recognition of Extension Home Economics' expertise
in training and managing paraprofessionals led to funding
from the State to provide delivery of Home Management
Services to income -eligible clients by paraprofessionals
trained and hired by Extension. Extension home

claims, were helping mobilize volunteers to meet community needs such as establishment of blood pressure
clinics, building a medical center in a remote rural area,
and testifying as advocates for children and the elderly.
Successful grant writing brought additional funding
from city and county governments, added Neighborhood
Youth Corps employed youth to the paraprofessional
ranks, and provided resources to develop new project
materials relevant to urban youth. Arizona received national recognition for a film on Runaways . It was conceived, designed and filmed in Tucson with support from
a grant that Ellen Kightlinger, 4 -H home economist in
Pima County, received from the Tucson Junior League.

economists, then, were dealing with delivery of all disciplines in home economics, not just food and nutrition,
via trained aides. As this expertise expanded the Arizona
Consortium for Education in the Social Services funded
development of three levels of training to be used by the
Department of Economic Security in training their paraprofessional staff.

This expansion of responsibility to other agencies
through grant writing, networking and training materials
development, of the program to low -income and minor-

ity, of delivery methods to include more mass media
caused a change in the more traditional role of Extension
home economists.

Subject- matter programs continued, of course, reflecting the needs of the decade: Wills; Buying Mobile
Homes, Mortgages, Important Papers; Ages-and Stages in
Child Development; Aging, Death and Dying; Displaced

Homemakers; Health; and Behavior Modification for
Weight Control. However, in addition to delivering these

educational programs, home economists were helping
families learn how public policy decisions affecting
families were made, were providing factual information
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Special interest programming was offered as a means of
creating an awareness of 4 -H for youngsters who had not
before heard of the program. These programs were conducted through city parks and recreation, through community schools, in one -day efforts, such as bicycle safety
rodeos on Saturdays, and in school classrooms. Nutrition,
safety, plant science and embryology were popular short -

term programs offered. In addition, 4 -H teamed with
school districts to provide nutrition information to pregnant teenagers, most of whom were unmarried.
A television series, Mulligan Stew, was offered through-

out the State. School districts cooperated and classroom
teachers, supplied with discussion guides and student
workbooks, enrolled their classes in 4 -H and learned
nutrition. 4 -H was back in the schools, but in an entirely
different way from before.

The Office of Arid Lands Studies received a grant from
the National Aeronautics and Space Administration this
year to explore the possibility of using orbital remote
sensing to determine native arid vegetation distribution.
In other activities this year, OALS began a study to find
commercial and industrial uses for jojoba, a plant indigenous to the Sonoran Desert; the U.S. Department of the

Interior funded preparation of a series of arid -land resource

information papers; and OALS staff member Patricia
Paylore accompanied President Schaefer to Israel to inves-

tigate avenues of cooperation in working on common
arid -lands problems.

E. Lamar Smith Jr. became the new chief of party,
Brazil Project.
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Sorghum planting crew at work under the supervision of Yahya Abdo, left, at the research farm at Bir Al Gohm
in Sana'a, Yemen. This field work was part of the College of Agriculture Yemen Sorghum and Millet National
Crop Improvement Program, funded by USAID, 1977 -1981. R. Philip Upchurch was project director.
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Chapter ß/i973 -í98o
The appointment of Gerald R. Stairs to the deanship of

the College of Agriculture on August 1, 1973 was a
harbinger of change in the organization of the College.
In 1974 the School of Renewable Natural Resources,
the Department of Soils, Water and Engineering and the
Council for Environmental Studies were established, all
less than 18 months after Stairs' arrival.

tion Training Program and developed pesticide data collection and dissemination activities. Finally the Council
acted as liaison with State and federal agencies, interested
citizens and industrial groups.
Earlier in 1974, two of the older divisions of the Col-

The School of Renewable Natural Resources was

lege, the Departments of Agricultural Chemistry and
Soils and of Engineering were wed to produce the Department of Soils, Water and Engineering.

created by action of the Regents December 21, 1974, 15
years after the Charles Lathrop Pack Forestry Foundation

Two major amalgamations followed July 1, 1975 when
animal and plant science divisions were reorganized.

granted the University $120,000 to establish the Department of Watershed Management in the College of

The Department of Nutrition and Food Science

scape Architecture to the School and some programs in the

emerged from a blending of the Department of Agricultural Biochemistry and portions of the Departments of
Dairy and Food Science and of Poultry Science. Other
portions of the dairy and poultry programs were merged
with the newly restructured Department of Animal Sciences. Administrative consolidation of the Department of
Nutrition and Food Science continued after Stairs left the
College at the end of 1977. While Darrel S. Metcalfe was

new Department of Soils, Water and Engineering were

acting dean in 1978, the School of Home Economics

shifted also. The Department of Biological Sciences in the
College of Liberal Arts yielded programs in wildlife biology and fishery biology, which then were combined with
fisheries management in the School.
Affiliated with the School were the Arizona Coopera-

Division of Food, Human Nutrition and Dietetics became
part of the Department of Nutrition and Food Science to

Agriculture. It was announced 1974 that the School was
established to provide leadership across the campus in
renewable natural resource research, education and public
service. Nucleus of the School was the Department of

Watershed Management. Landscape architecture was
moved from the Department of Horticulture and Land-

tive Wildlife Research Unit, the Arizona Cooperative
Fishery Unit, the Center for Remote Sensing, the Center
for Quantitative Studies and the Natural Resources Information Service.

Formation of the Council for Environmental Studies

was prompted by increasing public interest in the
environment. The primary focus of the Council's program
was on pesticide use, consequently on federal and State

legislation that pertained to chemical controls of pests.
The Council initiated the Pesticide Applicator Certifica-

form the nucleus of the departmental structure as it is
today in 1985.
Along with a new structure, the Department of Animal
Sciences offered for the first time in 1975 the unique race
track managment program in resident instruction. It was
and is the only curriculum of its kind in the United States.

The Department of Plant Sciences sprang from the
blending of the Departments of Agronomy and Plant
Genetics and of Horticulture. Development of a program
of excellence with national and worldwide leadership in

research, education and extension in arid -land, plant related agriculture was the stated purpose of the merger.
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1973 -74

Harold E. Myers, dean of the College of Agriculture,

retired July 1, 1973. Activities and programs of the
College of Agriculture Extension program were expanded

greatly during his 17 years of leadership as dean at the
University of Arizona. When he retired Myers said, "Society, government, agriculture and industry must continue

to work together to seek better ways to improve the
quality of life of all men."
Following the earlier announcement of his retirement
by Dean Myers, an intensive search was conducted for a
new agriculture dean. To provide him with suggestions
for possible changes in the College of Agriculture, President John P. Schaefer brought several outside consultants
to campus for two- and three -day visits with College
faculty and members of the search committee. Each consultant, independently, suggested that the natural

resource management program administered by the
Department of Watershed Management receive greater
visibility and support.
Gerald R. Stairs, chairman and professor of the Department of Forestry, College of Agricultural and Life
Sciences at the University of Wisconsin, was selected as
dean of the College of Agriculture, effective August 1,
1973.

A Department of Agricultural Economics research
publication releasd this year aroused Statewide interest.
The department had been awarded a grant by the Rockefeller Foundation in the early 1960s to determine the
value of irrigation water in Arizona. The results of this
project were presented in a book written by Maurice M.
Kelso, William E. Martin and Lawrence E. Mack. Entitled Water Supplies and Economic Growth in Arid Environment: An Arizona Case Study , the book was published in
1973 by the University of Arizona Press. The study was

given the Quality of Discovery award by the American
Agricultural Economics Association in 1974. The authors

made the following statements in the final chapter.
Our analyses yield conclusions that policy makers and

citizens in Arizona must face, frankly and objectively,
when hard choices must be made between alternative
sacrifices and alternative benefits that will result from
alternative means to resolve or allay the "water problem"
in this water scarce desert environment.
Solutions to the problem are not found only in what to
do about watersupplies, but often, even more importantly,

in what to do about demands for water through state
policies, encouraging, even aiding, change in the structure of the state's economy and patterns of water uses. The
latter policies are logically no less appropriate or possible
than state policies encouraging, even aiding, increases in
water supplies.
Our analysis raises serious questions about the
economic sacrifices and benefits stemming from efforts to
increase water supplies in the near future (say the next 40

to 50 years) as viable, gainful solution to the problem.
However, throughout our discussions of structural

changes in the economy that will permit growth within
existing levels of water use mention continuously has been

made regarding the necessity to modify state water
policies to facilitate water transferability between uses and
location.
Water supplies in this state are adequate for continuous

growth of the state's economy. What are needed, are
policy actions to facilitate changing structure of the state's
economy and the transferability of water among uses and
location of use. Currently, the water problem is manage-

ment, an institutional, a policy problem -a problem of
demands for water more than one of supply -a problem
of man -made rather than nature -made restraints.
Growing water scarcity may, but need not necessarily,

constrain economic growth in Arizona. The extent to
which it may restrain growth will depend on the willing-

ness of Arizonans and their political and professional
leadership to face up to the questions involved, or their
willingness to consider all relevant operational means for

resolving the water problem, demand -decreasing and
demand -shifting as well as supply increasing- actions, and

College of Agriculture Dean Gerald R. Stairs, 1973 -77,
undated.
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their willingness to contemplate objectively change in
long- standing and relatively inflexible laws and institutions surrounding water. Given readiness on the part of
Arizonans to operate at these levels of willingness, the
water problem can be solved smoothly and at a level of

sacrifice on the part of waters users and all citizens that is a
minimum relative to the cost of water development alternatives and of total costs that are not above the possible net
gains.
The problem and its solution are far more man -made

problems of ownership, management, and transfer of
water than they are nature -made problems of scant and
declining supplies.

Many State leaders considered the book to be a direct
attack on the Central Arizona Project. That perception
caused considerable controversy.
Also in 1973, the department name was changed back
to Department of Agricultural Economics from Agricultural Business and Resource Economics.
Changes in the Department of Watershed Management
during 1973 resulted in the establishment of a Remote
Sensing Laboratory (later renamed Laboratory for Remote
Sensing and Computer Mapping), with responsibilities in
research activities, watershed modeling and computer -

assisted instruction. William O. Rasmussen was appointed director.
A computerized bibliographic information retrieval
system on watershed management, WAMIS, was initiated, with Linda White as librarian. WAMIS was developed to reference oncampus publications pertaining to
forestry and watershed management in the western
United States and in developing nations.
The Watershed Hydrology Unit in the Department of
Watershed Management became active in surface -mine
reclamation in the West in 1973 when it held the first
symposium to be given on the subject. Since then major
projects have been funded by the U.S. Forest Service,
Surface Environment and Mining (SEAM) program, the

Bureau of Mines, Environmental Protection Agency,
Cooperative State Research Service (CSRS), Northwest
Battelle Laboratory and the coal and copper mining industries.
These research projects included environmental impact
statements, hydrologic monitoring, developing computer

models for earth handling, revegetation experiments,
demonstrating rehabilitation of abandoned mine sites and
constructing the largest water -harvesting system in the
United States. Much of the work involved research on the
hydrology and water quality of mined sites, pre- mining
planning to maintain the hydrologic integrity of mined
areas and design criteria for water -retention structures.
The goals of these projects were to facilitate mining and to
improve the economic and enviromental aspects of recla-

mation. John L. Thames was project leader.
The Departments of Agricultural Chemistry and Soils
and of Agricultural Engineering were combined this year
into the Department of Soils, Water and Engineering.
A major service project administered through the Department of Agricultural Education has been the New
Teacher Program. This inservice project provides instruc-

tion, assistance and clinical observation to new vocational
agriculture teachers in Arizona. The project serves the

State from Red Mesa to Yuma and from Douglas to
Kingman. The New Teacher Program was intitiated in
1967 by Floyd G. McCormick. Nearly every high school
offering vocational agriculture has been served through
this program.
Funds were provided by the Arizona State Department
of Education in 1973 to expand the New Teacher Program
by hiring Ismael (Miley) Gonzalez as inservice teacher
educator. Gonzalez served in this capacity from 1973 to
1976, when he transferred to Resident Instruction in the
College. David E. Cox then was hired to direct the project. After completing his doctoral degree in 1980, Cox
left Arizona in December to initiate a teacher education
program in agriculture at Cameron University in Lawton,
Oklahoma. Glen Miller, vocational agriculture teacher in
Mayer was hired in July 1981 to conduct the program.
The New Teacher Program has been hailed by teachers

and administrators alike. A typical comment of high
school administrators is "why don't other areas of education provide this service for their graduates ?" It is hoped
that the New Teacher Program will be expanded to include more than first -year teachers.
During the early 1970s, the Arizona Department of
Education changed its emphasis from preservice to
inservice programs as evidenced by its support of vocational agriculture's New Teacher Program. Funds were
available on a project basis to support a Teacher Educator
Project at the School of Home Economics. The Project
provided inservice programs to home economics teachers
in the eight Southern Arizona counties. A number of
Arizona Department of Education projects also have been
funded each year for both inservice and preservice prog-

rams.

Recommendations of college status for the School of
Home Economics continued for the fourteenth year. Honors came to the School in 1973 when Margaret E. Fitch,
State Extension leader, became president of the American
Home Economics Association. She was the second person
from the School of Home Economics to serve as president
of the national organization. School Director Ruth Hall
had served in 1964. Finally, the division of General Home
Economics was restructured and designated the Division
of Family Economics and Home Management this year.
The Office of Arid Lands Studies (OALS) concluded
successful negotiations for a $5 million USAID project to

train personnel from developing countries in the management of their natural resources. And the first Arid
Lands Resource Sciences doctorate was awarded to a Saudi

Arabian student, Abdulbar Abdullah Al -Gain.
The two -year Agricultural Development Planning
Project in the Sahel Region of West Africa began in 1973.
It was undertaken in cooperation with the Massachusetts
Institute of Technology. This USAID project required an
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Extension Vegetable Specialist Norman Oebker played a major role in developing lettuce harvest method and container
design, reducing crop damage. A study following adoption of the new techniques showed annual lettuce industry savings
of $6 million. 1974.

agricultural planner from the College and an ecologist
from MIT for 16 person months.
College personnel also were involved in a USAID project in Lesotho that focused on soil erosion problems and
solutions.

The first of a series of soil science short courses for
people from developing countries was offered this year.
Sponsored by the USDA Soil Conservation Service, they
were held at the College of Agriculture, University of
Arizona; Mammoth Cave, Kentucky; University of Illinois, Champaign; University of California, Riverside;
University of Arkansas, Fayetteville; and Tennessee Valley

Authority (TVA), Sheffield, Alabama.
The USAID 10 -year, Institutional Development Project with the University of Ceará, Fortaleza, Brazil ended
this year.
The U.S. Department of Health, Education and Welfare (HEW) funded a jojoba project through OALS that
enabled the Apache Marketing Cooperative Association to
incorporate as a nonprofit group pledged to encourage the
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harvest and utilization of jojoba seed on the San Carlos
Indian Reservation in Arizona. OALS also was continued
as a Center of Competence for water -related, arid -lands
information by the U.S. Department of the Interior Office
of Water Resources Research (OWRR) with an outstanding publication on Southwestern Groundwater Law issued

during the year. And the Arizona Water Resources Research Center continued to fund the Arizona Water Information System, based on the computerized system
developed by OALS earlier for general arid -lands information.
Quarterhorses, according to Extension reports, had be-

come popular. By 1973, 350 to 400 persons belonged to

the Arizona Quarterhorse Association and more than
1,000 had membership in the American Quarterhorse
Association; about 15,000 quarterhorses were in Arizona.
Racing horses required significant amounts of the alfalfa

and other hay produced in Arizona. Lester B. Wymack
and Extension Livestock Specialist Albert M. Lane published Bulletin A -84, Feeding the Arizona Horse in 1975.

Since then the rodeo has been featured in full length movies: "Tumble -down Ranch in Arizona,"
"Tucson "; Fox Movietone News; and Life and Var-

sity magazines. News syndicates have sent out
stories on the UA rodeo and Bob Hope broadcast the
1946 event on his radio show.
Plans for an intercollegiate rodeo association were
started in 1940 by a Colorado A & M student and the
official rodeo song formed the basis for a story made
into a movie by Monogram Pictures. It was in 1947

that the Western Intercollegiate Rodeo Assn. was
formed, predecessor to the National Intercollegiate
Rodeo Assn. (NIRA), now the governing body for
the sport in six regions.
The rodeo has survived the cowgirls cigar -

smoking event in 1941, bareback wrestling in
1946 -when the dust finally settled, the girl still
astride her horse was declared the winner -and
steer riding in 1948, the first and last time for
cowgirls competing in that event.

History of Rodeo
at University of
Arizona
Intercollegiate rodeo's birthplace is the University of Arizona.
In 1938, staged by the Aggie Club and bossed by
Lee Lowery, the student body president and a UA
senior, the first UA rodeo's contestants came from
all over Arizona.
The second annual UA Rodeo in 1939 is consid-

ered the first intercollegiate rodeo ever held. Entrants from Arizona State University, Northern
Arizona University, New Mexico, Texas A & M and
Colorado A & M competed in the UA show and the
response was tremendous.
Rodeoing has always been a favorite sport in the

West from its meager beginning when a group of

cowboys got together at roundup time and had
contests matching their ranching abilities.
In 1940, Shirley Schaefer was chosen to reign as
the first rodeo queen, Universal newsreels covered
the event and internationally famous cartoonist J.
R. Williams ( "Out Our Way ") served as an official
timer.

The event has gone on even though World War II
saw rodeos discontinued for three years. When they
up again the event was so popular that one
year it was necessary to hold 11 hours of ride -offs to

weed out the extras from the 230 entrants.
There have been rodeo bosses -some who were
almost born on horses and one who was born on the
French Riviera and came to the UA from Brooklyn.
So many teams showed up for the 1948 rodeo that
the first day was set aside for UA contestants only.
Winners of that day's show served as the UA rodeo

team in competition against other college teams.
For several years the UA rodeo was a "closed
show " -for UA riders only.
And in 1957 the Rodeo Boss, Mickey McCarty,
became president of the National Intercollegiate
Rodeo Assn. He was from Cody, Wyo. , and had
ridden the professional rodeo circuit.
Rodeo events aren't too different today from what

they used to be. Cowboys compete in calf roping,
bull riding, bareback riding, ribbon roping, saddle
bronc riding, team roping and bulldogging. Cowgirls now confine their competition to barrel racing,
goat tying and breakaway roping.
Points scored determine the six -member rodeo
team's standing in the West Coast Region of the
NIRA.

(Reprinted from the program of the Rodeo, November 10 -12, 1972.)
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Water was the focus of one study by College of Agriculture agricultural economists that produced the landmark
publication Water Supplies and Economic Growth in an Arid Environment: An Arizona Case Study in 1973.

Agricultural Economics
The University of Arizona was one of the last land
grant universities to establish formal research, education and extension programs in agricultural

economics, the Department of Agricultural Economics being officially inaugurated in 1937, a year

after its formation. George W. Barr was the first
head of the department, from 1937 -57. After a
four -year headship by Raymond E. Seltzer, Jimmye

S. Hillman became department head in 1961 and
continued in that capacity as of 1984.
A review of old records indicated that the University graduated two students in agricultural
economics, one in 1928 and another in 1931. Transcripts for those students, however, show no courses
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in agriculture or in economics. Two courses in agricultural economics were taught in 1937 to relatively few students; 27 courses were taught in 1984
to more than 600 students. There were two faculty

members in 1937; now there are more than 25
research -education -extension faculty. There were no

graduate students until 1950 and only a limited
graduate curriculum until the 1960s. As of 1984,
22 students had earned doctoral degrees and almost
200 had earned masters' degrees. Typically, 30 to 40
graduate students are in residence.

Research output and extension outreach have
grown accordingly. The Department of Agricultural Economics, though small in comparison with

some, is one of highest in quality in the United
States. Early research efforts sometimes went beyond what might be viewed as traditional economics

studies A case in point is a project undertaken by
Raymond Seltzer between 1947 and 1950. Working
with the Arizona and California citrus industries, he

developed a cardboard box and plastic bag that
ultimately revolutionized the shipping, handling
and retail marketing of fresh citrus. Research grants
in 1984 more than doubled the State-appropriated
budget.

Agricultural economics is not without controversy and detractors. Through the years economists
in the department have done research on such sub-

jects as water, range and international trade that
produced findings contrary to traditional expectations and conventional wisdom. Research
economists, however, held firm and in most cases
have been supported by the results of their efforts.

At the same time they have served farmers and
ranchers and the general public in excellent fashion.
For instance, Scott Hathorn Jr. was instrumental

in organizing the Arizona Cotton Planting Seed
Distributors. Seed Distributors made available to
growers high-quality seed at reasonable prices and
contributed thousands of dollars to the College of
Agriculture to support upland and extra long staple
_cotnxi breeding and variety development programs.
In addition, Seed Distributors and the Arizona Cotton Growers Association acquired and donated to

the University the site of the Cotton Research
Center on East Broadway ín Phoenix.

After the establishment of Seed Distributors,
Arizona became a one variety cotton state. In less
than a decade, Arizona cotton went from a discount
of two cents per pound to a premium of seven cents
per pound over comparable grade and staple lengths
produced in the Southern Cotton Belt.
But what exactly is agricultural economics?
Agricultural economics is the infant discipline of
the applied agricultural sciences spawned within the
United States land grant university system during
the latter half of the 19th century and first part of the
20th century.
The notion that economic relationships exist on

farms and between agricultural resources and the

national economy was initiated by the French
Physiocrats about 1750, and was perfected further
by Arthur Young's work on scientific farm management in England 100 years later.

Agricultural development and farm economics in
the United States of America, however, epitomized
the scientific agricultural revolution, as compared
with medieval natural husbandry and peasant agriculture. Agricultural managers in the United

States began to emphasize labor efficiency, eco-

nomic organization and working farm ownerman; !ers, a truly revolutionary concept. It was
during this period, the last parr of the 19th century,
that agricultural education became professionalized.

As a field of study and analysis, agricultural
economics began in the early 20th century in the
United States and spread rapidly. Cornell University and the Universities of Minnesota and Wisconsin were among the earliest to establish academic
departments of agricultural economics.
W. J. Spillman, an agronomist, was responsible
in 1915 for institutionalizing economic research in

-

the Office of Farm Management, U.S. Bureau of
Plant Industry. G. G. Warren of Cornell, J: :
Black and George Pond of Minnesota, and-I-1.

-

-

Taylor of Wisconsin are among the many earlg patron saints of agricultural economics. After

tablishrnent of the Bureau of AgricultUral_
nornics in the USDA in the early 1920s, theprofessional agricultural economist came into his ownDepartments of agricultural economics eventually-were established in all land grant universities, and
agricultural economic work flourished in other institutions.
National and international awards and recogni-

--

-

.

.1_

- -

-

tion have accrued tu several members of the department. For example, a book by agricultural
economists Maurice M. Kelso, William E. Martin
and Lawrence E. Mack was named the outstanding
research publication for 1973 by the American Agricultural Economics Association. Their book Water
Supplies and Economic Growth in an Arid Environment;

An Arizona Case Study was published that year. The
analysis presented in the report has ser the standard

for estimating the value of additional water development to a state's economy.
Fora department its sized, unusual professional
acknowledgment has been accorded to faculty by
regional., national and international societies. With
a btiltiant young faculty, the prospect for the next

100 years for the Department of Agricultural
Economics looks even brighter than its past and
present.
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1974 -75

As the second year of Gerald Stair's tenure as dean of the
College of Agriculture-drew to a close, the administrative
superstructure grew more broad.
Stairs was dean and director of both the AAES and the

Cooperative Extension Service (CES). R. K. Frevert,
AAES director since July 1, 1958, resigned that position
June 14, 1975, and it was assumed by Stairs.
Martin Massengale held titles of professor of agronomy,
associate dean and associate director of the AAES. David
Thorud, director of the newly established School of Renewable Natural Resources, also was associate director of
the AAES. George Hull, former CES director, was listed
as associate director and associate dean.

Directors Darrel Metcalfe, Resident Instruction, and
Ruth Hall, School of Home Economics, were associate
deans. And Dean McAlister, acting head of the Department of Agronomy and Plant Genetics, was listed as
assistant to the dean in the CES.
More than 15 years after the first attempts were made,
the School of Renewable Natural Resources was formally
created by action of the Board of Regents on December
21, 1974. Action of the Regents followed submission of a
proposal to President Schaefer in August that requested
formation of an institute of renewable natural resources.
According to the proposal, such an organization would
provide increased integration of existing interrelated
programs; better identify the University's role in natural
resources management; help improve the quality and efficiency of teaching; facilitate research support; increase
research efficiency; improve the University's capabilities
to provide State, national and international service; and
provide leadership across the campus in renewable natural
resource research, education and public service.

Eight undergraduate majors were established in the
new School, five of which were in the Department of
Watershed Management; the remainder were transferred
from other departments. Landscape architecture came to

the School from the Department of Horticulture and
Landscape Architecture; wildlife biology and fishery biology, to be combined with fisheries management, from the

Department of Biological Sciences; and soil and water
science from the Department of Soils, Water and Engineering were combined with existing majors in forest watershed management, watershed hydrology, range
management, natural resource recreation and fisheries
management of the former Department of Watershed
Management.
Soon after transfer to the School, the wildlife biology

major was renamed wildlife ecology and the combined
fisheries management /fishery biology curricula redesignated as a single major in fisheries science. Master of
science and doctoral programs in fishery biology and in
wildlife biology also were transferred to the School with
similar name changes. Existing masters and doctoral
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Insect Toxicology Research Associate William P. Cahill,
left, washes insecticide residue from the hands of Donald
P. Morgan, M. D. , outside a recently sprayed cotton field

after simulating work of IPM scouts as part of the
Arizona Community Studies Pesticide Project to
determine residue contamination. Cahill wears an air
monitoring device. 1973.
programs in watershed management (forest- watershed
management, watershed hydrology and natural resource
recreation) and range management were retained. Graduate degrees also were available in soil and water science
through a special degree program offered in the School by

the Department of Soils, Water and Engineering.
David Thorud was named director of the School and
associate dean of the College of Agriculture. Chairmen of
the various programs were Phil Ogden, range management; Gordon Lehman, forest -watershed; John Thames,
watershed hydrology; David King, natural resource recreation; William Havens, landscape architecture; Roger
Hungerford, wildlife ecology; Boyd Kynard, fisheries science; and Kenneth Barnes, soil and water science.
The Arizona Cooperative Wildlife Research Unit, the
Arizona Cooperative Fishery Unit, the Center for Remote
Sensing, the Center for Quantitative Studies, and the
Natural Resources Information Service were affiliated
with the School. Unit Leaders were Lyle Sowls, wildlife;
Jerry Tash, fisheries; William Rasmussen, remote sens-

ing; Robert Kuehl, quantitative studies; and Linda
White, information services.
Enrollment in the various programs in the School at the

time of formation was 434 undergraduates and 109
graduates, a total of 543 students. Of these, 134 were in
forest -watershed management, 39 in watershed hydrology, 46 in natural resource recreation, 40 in range management, 88 in wildlife ecology, 28 in fisheries science,
32 in soil and water science and 136 in landscape architecture.

The landscape architecture program was established
first in the Department of Horticulture in 1966 with Guy
Greene as program leader. Initially it was a four -year
bachelor of science degree but later, in 1969, a master of
science degree in landscape architecture was added and in
1974 a separate program was established.
In response to increasing public interest in the environment, the Council for Environmental Studies was established within the College of Agriculture in 1974. The
initial focus was primarily on pesticides, addressing certain significant changes in federal and State legislation.
The Council initiated and continues to maintain the Pesticide Applicator Certification Training Program, pesticide data collection and dissemination activities, and
liaison with State and federal agencies, interested citizens
and industrial groups.
Another gradually evolving function of the Council
concerns general and environmental issues that do not fit
specific subject areas of other College departments. These
include naturally occurring toxins, pesticide residues and
impurities, air pollution and water quality, environmental education and risk assessment analysis. When energy
became of concern in the mid- 1970s, the Council developed information concerning alternative energy

sources, actual energy use, energy costs and resource
availability.

As the Council completed its tenth year, in 1984,
pesticides, hazardous materials and risk assessment continue to be areas of major involvement. Overall environ-

mental and energy issues remain topics of important
interest to a number of individuals and groups, but no
longer have the high visibility of their original emergence
as new issues. While the Council maintains expertise in
these areas, reduced time commitment has allowed
further exploration of future alternatives focused generally

on preventing such issues from providing surprises in
years to come.
The Council publishes newsletters on pesticides, envi-

ronments and energy; maintains liaison with various
agencies and public and private groups such as the Governor's Commission on Arizona Environment, University
Environmental Council, Southwest Environmental Service and Arizona Agricultural Chemicals Association; and
coordinates activities among the several disciplines within
the College of Agriculture and the University of Arizona
relating to these subjects. Council personnel have given
invited testimony and served on State and national committees.
Between 1957 and 1974 L. W. "Pete" Dewhirst estab-

lished the significance of parasitism in Arizona cattle
feedlots where heavy infestions of fattening cattle occur
sporadically due to contamination of hay and grain with
feces from humans who have been parasitized with the
tapeworm Taenia saginata . Losses of million of dollars have
been incurred by owners of finished cattle when carcasses

infested with cysticerci were condemned by meat inspectors. Those losses could have been prevented by screening
employees for tapeworm infestation and by conveniently

siting privies around cattle feeding pens. Both actions
were difficult because of the highly personal nature of the
diagnostic procedure and the change of habit required by
use of privies.
Dewhirst also worked to develop a test for the antemortern identification of infested cattle and had limited suc-

cess with a skin test. An important product of the research, however, was demonstrating that the prescribed
meat inspection procedures then were inadequate to discover all cysticeri and that infested beef could be passed on

to the consumer. The USDA funded another facet of this
research to correct the deficiency.
Bruce Taylor, head of the Department of Animal Sciences since July 1, 1957, retired June 30, 1975. Richard
Rice succeeded Taylor. While Taylor was head of the
department he stressed excellence in teaching. Five faculty members appointed by Taylor received the College
of Agriculture professor of the year award. They were

F. D. Dryden, J. A. Marchello, M. R. Selke, C. B.
Theurer and W. J. Van Arsdell, and one, Selke, received a
University of Arizona teaching award.
About 620 students graduated f om the Department of
Animal Sciences from 1914 through 1975 when the Departments of Dairy and Poultry Science were merged with

Animal Science. The first master of science degree in
animal science was awarded in 1936. Through 1975, 79
more were awarded. The first graduate from the Department of Animal Husbandry was in 1915. A list of
graduates through 1975 shows that many are prominent
in education, livestock or business areas in Arizona and
the United States.
A new threat to livestock feed appeared this year. The
blue alfalfa aphid, originally from Asia, was discovered in
Bakersfield, California. It moved rapidly through the
Southwest within two years and had spread at least as far
north as Idaho and east to Iowa by 1978. As many as 10

generations per year may occur in Arizona. Infestations
can cause severe chlorosis and stunting within two weeks.
Plants are slow to recover and some never do. As with the

spotted alfalfa aphid, this species was brought under
control through a similar combination of methods: insecticides, natural enemies such as lady beetles and small

parasitic wasps, and resistant alfalfa varieties. M. W.
Nielson of the USDA Forage Insects Laboratory and R. T.
Kodet, an entomology graduate student in the College of
Agriculture, were involved in developing the first resis-

tant variety of alfalfa. It was ready for release in 1977.
The Arizona Community Studies Pesticide Project
ended in 1974, 11 years after it was established. Its broad
mandate was to study the long -term effects of DDT and
other pesticides on man. Laurence Maynard served as the
first project director until 1967 when Clifford Roan took
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over. Donald Morgan, the only medical doctor on the
project, was director when it terminated in 1974. The
project conducted long -term studies on human ingestion

and metabolism of DDT, and on the effects of high
exposure to insecticides by such groups as pest control
operators and aerial applicators, including loaders and
crewmen. After 10 years of highly specialized research,
which used all known biological, medical and analytical
techniques, no long -term effects from the extensive use of
pesticides was detected.
For the first time, in 1974 -75, a committee was formed

to develop bylaws for the School of Home Economics.
Another committee worked in conjunction with the faculty to identify goals for the year.
Ruth Hall resigned as director of the School due to
health reasons and Doris Manning was named acting
director.
The Division of Food, Human Nutrition and Dietetics,
under E. J. Sheehan's leadership, received approval from
the American Dietetic Association for accreditation of the
undergraduate programs. Two areas of dietetic specializa-

tion were approved, clinical and generalist. Following
national accreditation of both undergraduate and graduate
programs in dietetics, enrollment grew from six to eight
undergraduate students to 125 and from the usual one or
two graduate students to 16 at the time of the merger with
the Department of Nutrition and Food Science in 1978.
A shift in regional research focus occurred, with studies
of human nutritional status receiving emphasis. During
Mary A. Kight's term as division chairperson, Janice I.
Forcier and Ann Tinsley were appointed to the nutrition

and food areas, respectively. They replaced Catherine
Adams Scholl, who left the University and Beatrice Kline,

who retired. Mary Adele Wood also retired and became
professor emeritus. Growth of the division included development of interdisciplinary programs with medicine,
pharmacy, microbiology and nursing.
After the reorganization of the College of Agriculture,
procedures for Extension program planning were altered
to include a review of county programs by College of
Agriculture departmental administration and by Extension specialists. This development caused some county
agent faculty members to be concerned. They felt that
departmental administrators and Extension specialists
might not be completely sympathetic to specific needs for
programming in individual counties.
Extension specialists, however, were encouraged to
participate actively in county programming and to assist
county agents in program implementation, although they
had been integrated into their specialty subject matter
departments in 1974 and were administratively responsible to the department heads. But many department heads
did not understand fully the responsibility of the
specialists in terms of Extension programming. In some
cases department heads assigned Extension specialists to
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activities completely independent of county programs and
needs.
Ray Weick, assistant director of the Arizona Cooperative Extension Service, summarized long -established
philosophy and purposes of Extension at the 1974 Annual
Extension Conference.

"Extension is a cooperative education service of the
United States Department of Agriculture, the land -grant
universities, and local governments. It was established by

an Act of Congress in 1914 for the express purpose of
diffusing among the people of the United States useful and
practical information on Agriculture and home economics
and subjects related thereto, and to encourage the application of this information. In so doing, programs are conducted in the areas of:

Agricultural production and marketing,
Home Economics,
4 -H youth development,
Community resource development,
as a means of improving the quality of life of the people."

The Maricopa County Extension Center at 4341 E.
Broadway in Phoenix, was dedicated in 1974. Ivan
Shields was director of the Maricopa County group and
played a major role in securing approvals for the construc-

tion of this facility. There were 70 full- or part -time
faculty members at the Agricultural Extension Center in
Phoenix, one of the largest Extension offices in the United
States.

Extension beef cattle improvement (BCI) programs
were popular in Arizona at this time. The BCI program
encouraged improved breeding, feeding, pest control and
better day -to -day management procedures that helped
Arizona ranchers save thousands of dollars. In 1974, Al
Lane, Extension livestock specialist, reported that 28
ranchers worked with Extension agricultural agents and
specialists on the BCI project. This number grew steadily
during the next several years. Lane encouraged some
ranchers to cut their herd numbers by up to 30 percent.
He suggested selling all the young animals as calves when
hay supplies were limited. When hay supplies were more
plentiful calves were carried over and sold as yearlings.

Management records and projections were used to convince ranchers to try this new approach to cattle management. Agricultural agents suggested improved manage-

ment practices to increase calving percentages, thus
increasing profits.

The doubling and in some cases, tripling of energy
costs that followed the oil embargo of 1973 greatly increased the cost of pumping water from wells. At the same
time lift for water was increasing in most pump areas as
water tables dropped. About 90 percent of all energy used

on farms in pump areas was to supply irrigation water.
Extension Farm Machinery Specialist Walter Hinz developed a workbook published in 1974 to help farmers
manage farm machinery. He also coauthored with H. N.

Stapleton Bulletin A -78, Increase Farm Profits Through

Cooperative Extension Service and Schools of Home

Better Machinery Selection

Economics and of Renewable Natural Resources. At the
next level were the Departments of Agricultural
Economics; Agricultural Education; Animal Sciences; Entomology; Nutrition and Food Science; Plant Pathology;
Plant Sciences; Soils, Water and Engineering; and Veteri-

.

Programs that helped to improve efficiency of energy
and water use were short- season cotton production, inte-

grated pest management, minimum tillage and land
leveling . Water savings with short -season cotton averaged

25 percent and for properly leveled land, as much as an
acre foot or more of water per acre each year. Pesticide use

for farmers in the integrated pest management programs
was reduced by up to 75 percent. These programs represented a major effort to save energy in agriculture.
In the international arena, another project in Brazil was
initiated this year. It was oriented also toward institutional development and undertaken in cooperation with
the Brazilian Ministry of Education and Culture. This
four -year project began in 1974 and was a collaborative
effort by the University of Arizona, Michigan State University and USAID. The Swaziland Rural Development
Program Evaluation Project, sponsored by USAID, re-

quired an agricultural economist for one month. The
project in Turkey ended.
The first year of the USAID 211(d) five -year grant
program was completed. OALS Director J. D. Johnson
was program director and OALS staff provided logistic
and administrative support. OALS continued to guide
visiting foreign scientists and administrators to the research and service activities of the University, particularly
in all areas of arid -lands natural resources.
Dean Emeritus Harold E. Myers was appointed director
of overseas programs.
HEW continued its support of the jojoba project. An

OALS biologist, in collaboration with the College of
Agriculture, built up a gene bank through extensive field
collecting in Southern Arizona. OWRR funded the sixth
of the Arid Lands Resource Information Papers, The Impact of Energy Development on Water Resources in Arid Lands.

Support continued from the Arizona Water Resources
Research Center for the Arizona Water Information System, and the Arizona Water Commission funded a proposal to introduce its water information, in map form, to
the OALS storage /retrieval program for on -line access.
Martin A. Massengale resigned as head of the Department of Agronomy and Plant Genetics effective June 30,

1974. He had been department head since 1967. Dean
F. McAlister was named acting head July 1 and served in
that capacity for one year.

Wallace H. Fuller, professor of soils, water and engineering, received the 1974 U.S. Engineering Achievement Award of the National Society of Professional Engineers, in Washington, D.C. Fuller's was one of
the top 10 outstanding engineering achievements during

nary Science.
The School of Home Economics had Divisions of Child

Development and Family Relations; Clothing, Textiles
and Interior Design; Family Economics and Home Man-

agement; Food, Human Nutrition and Dietetics; and
Home Economics Education.
The School of Renewable Natural Resources divisions
were Forest - Watershed Management, Range Management, Natural Resources Recreation, Wildlife Ecology,
Fisheries Science, Landscape Architecture, Watershed
Hydrology and Soils and Water Science. Affiliated with

the School of Renewable Natural Resources were the
Arizona Cooperative Wildlife Research Unit, Arizona
Cooperative Fishery Unit, Center for Remote Sensing,
Center for Quantitative Studies and Natural Resources
Information Service.
1975 -76

L. W. "Pete" Dewhirst returned to the College January
1, 1976, after two years at the University of Missouri as an
assistant dean. His titles upon return were associate dean,
associate director of both the AAES and CES and professor
of veterinary science.

Robert Rice was appointed director of the School of
Home Economics effective August 1, 1975. He also had
titles of associate dean and associate director of the AAES.

A part of Dean Stairs' reorganization plan for the College, a new Department of Plant Sciences was created this
year. The department was the product of a blending of the

Departments of Agronomy and Plant Genetics, and of
Horticulture.
The objective of the new department was "To assist the

College of Agriculture of the University of Arizona in
developing a program of excellence with national and
worldwide leadership within the areas of teaching, research, and extension in arid land, plant related agriculture." The objective was to be attained by:
1. Providing undergraduate and graduate instruction
programs in agronomy, horticulture, plant breeding and
genetics and by supplying those course offerings needed
by other curricula in the College and University;

Project.

2. Conducting basic and applied research in plant sciences
with special emphases on arid -land agriculture including
agronomy, horticulture, plant breeding and genetics in
accordance with the research mission of the College;
3. Conducting extension and public service plant- sciences

With the most recent changes in structure, the College
consisted of the Arizona Agricultural Experiment Station,

programs in both rural and urban settings, including
agronomy, horticulture, plant breeding and genetics in

1974, the Indian Bend Wash Greenbelt Flood Control
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4 -H project prize winners, undated.

4 -H
Not only are 4 -H activities in Arizona many and
diverse, so are the people involved. They are male
and female and span an incredible range of age,
income and lifestyle, urban, suburban and rural.
These diversities are reflected in the Dysart 4 -H

Community Club, an organization that brought
together the adults of Sun City, a retirement community near Phoenix, and the youths Dysart, El
Mirage and Surprise, many the children of farm
workers.

It all began with the belief of Eleanor Linster of
Sun City that the ability to type is a useful skill. Her

first goal was to teach four or five girls in farm worker families how to type, but she didn't know
how to get started until she spoke with Beryl Burt,
then Maricopa County 4 -H agent and now state
program leader for 4 -H youth.
After conferring with Burt, Linster recruited two
women volunteer teachers for the eight girls from
Dysart who had enrolled in the typing class. But
Linster couldn't get "volunteer" typewriters, the
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teachers left and the class collapsed, but was resur-

rected shortly thereafter in the form of a class in
knitting and crocheting.
That effort was the beginning of the Dysart 4-H
Community Club, an effort backed by Frank
Weiner, chairman of the Dysart Community Center, who offered the Center as the meeting place for
the club.

"We started with knitting and crocheting pro,
jects first and added cooking the next year. Boys
came into the club in 1975 with woodworking and
entomology projects," Linster recalled in a 1984

interview. She left the club in 1979. By then 22
young people from Dysart, Et Mirage and Surprise
were enrolled with 40 leaders from Sun City. Bun

observed in 19&4 that enrollment had remained
about the same since 1979. Projects in 1984 ranged
from electricity to woodworking to entomology to

eeprng, but sull included knitting and crolag.

the hardest work-and the

. fffl: ,.ed for yarn, mates and anything I needed,

kv and from churches. I asked

pecially when we star
4-H Camp and they needed
We had carport sales:to
early leaders worked every

Working hard didn't discourage these retireesi
By the start of the 4-H season in 1969, the Dysart
4-H Club had 35 girls and eight leaders.
Linster introduced an innovation that was tremendously successful, both for the 4-H'ers and for
the volunteers. She could not recruit the volunteer
leaders she needed because women felt that they
were not expert enough to teach an entire project.
Linster decided to use three skill levels-beginning, intermediate, advanced-and three different leaders.

The knitting project is a good example. One

The leaders were comfortable about their teaching;
the stUdents were rewarded each step of the way.
Erktz,-a retired entomologist living in Sun

aryl became aware of what the Dysart 4-H Community Out, was doing for girls when he saw the

club's 'exhibit in 1975 at a Sun City event. He
thought,boys ought to have the same kind of oppor-

tunity, so he started an entomology project in the
Dysart club and later added one in beekeeping. In
'many years he has had three separate clubs that meet
each week.

When Fritz was recognized aS an outstanding
4-H leader, ,Marferie Obst, Maricopa County 4-H
agent, said in:her:nomination: "Roy has given very
unselfishly of hirraseli;; in his retirement, he has
touched the -lives' Of:hundreds of youth., He has
encouraged them to learn about insects; he has given
them self-esteem and confidence; he has instilled in.
them the desire for an education; he has cared
them as People."
Caring for the youngsters as people wratia::

teristic of ,maray:of the leaders. A close '
relationship grew between them;
feadeaa
track of rite childien'as they grew older Now a
are Married and hive their oWnC
I,inster said that working _
.

_

kept the leaders young anctiteptatiVe.
contribute to the lives of titheCS-in in eau
She mentioned one foTiner'stu dent -wiitileartied-ro

sew "so beautifully" that she earned her. tuition

through college. "4-H gave her a chance she
wouldn't otherwise have had," Linster said.
The Dysart 4-H Community Club has begun to
return some of the care that it received in the past.
Maricopa 4-H Agent Obst said the club earned a
community pride grant from Chevron USA in 1984.
Those 4-H'ers in the woodworking project made
home ,repairs free of charge for elderly people in
Dysart incl Ei Mirage. They reframed windows,
replaced broken windows and screens, fixed doors,

leader taught students how to cast the yarn on the
needle and how to knit something simple like a
potholder. Then the 4-Wer graduated to the next
knitting level and another leader who taught how to
knit and purl. A third leader who taught advanced

but when it takes root and grows, who knows?-

knitting, with projects such as sweaters or knit toys.

look what happened in Dysart.

repaired roofs for people who could not afford to pay
to have those repairs done and did not have the skills

to do' them by themselves.
A 4-H,club can begin with one person's dream,
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accordance with the public service mission of the College;
and
4. Participating in appropriate cooperative research,

teaching and extension programs in international aridland, plant - related agriculture.
Undergraduate and graduate degree programs in the
new department continued to be offered in agronomy and

plant genetics and in horticulture. Also under the new
departmental arrangement, opportunities were made to
share specialized professional and technical personnel,
equipment and physical facilities to the benefit of both
agronomy and plant genetics and horticulture programs.
R. P. Upchurch was hired to head the new Department
of Plant Sciences.
Effective July 1, 1975, the name of the Department of
Agricultural Biochemistry was changed to the Department of Nutrition and Food Science. At the same time,
the Departments of Dairy and Food Science and of Poultry
Science were discontinued, and certain faculty members

were transferred to the newly formed Departments of
Animal Sciences and of Nutrition and Food Science. Some

faculty members were given joint appointments in both
departments. These actions, too, were the results of Stairs'
reorganizational efforts.
Jojoba was promoted in Arizona by OALS for several
years before 1976, but in that year it received an unusual
amount of attention. Jojoba is a woody shrub, widely
distributed in the Sonoran Desert. According to Extension reports, commercial plantings were limited to areas
expected to have winter temperatures no lower than 25 °F,

most of which are at elevations of 1,000 feet or below.
Jojoba plants were grown for the seed that contains up to
60 percent of a liquid wax similar to that obtained from
the sperm whale.
The first reported commercial planting of jojoba was in
1946 near Florence on a 320 -acre site. This planting was
abandoned because temperatures there were too low. Even
though planting of jojoba for commercial production of
seed and oil was a questionable economic enterprise in
Maricopa, Yuma and Pinal counties at this time, Extension agents were besieged with inquiries concerning stand
establishment and other problems. Most inquiries were
from persons not familiar with farming in the irrigated
desert valleys of the State.
Another promising crop was Christmas trees. During
the middle 1970s Extension demonstrations were held at
intermediate and higher elevations in Arizona.
An interdisciplinary study that was begun this year of a
wild cucurbit, the buffalo gourd, has resulted in improved
lines ready for commercialization. The improved buffalo
gourd has the ability to provide starch, protein and oil for
food and industrial purposes. James Berry and Charles
Weber, Department of Nutrition and Food Science, and

William Bemis, Department of Plant Sciences, have
utilized techniques in genetics, plant breeding, chemistry,
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and nutrition and food science to provide a potential crop
for arid -land agriculture. Studies continue of the plant's
possible use as an insect attractant and source for other
unusual substances.
Citrus was plagued by several diseases caused by viruses

and spiroplasmas. Ross M. Allen, Department of Plant
Pathology, studied the transmission of cachexia, psorosis,
xyloporoses and stubborn diseases and established blocks
of virus -free citrus tree plantations from which growers

could obtain budding stock for growing healthy citrus

throughout Arizona. A long -term project, the work
began in 1950 and ended in 1975.
The race track management option, the only program
of its type in the United States, has been offered since July
1975 in the Department of Animal Sciences. This option

was developed at the request and support of the U.S.
racing industry so that it could have well- trained individuals to operate race tracks and control racing. The
program has been well- accepted by students and offers
many possibilities for graduating seniors.
School of Home Economics research continued in all
five divisions, with seven projects funded by AAES. The
Division of Clothing, Textiles and Interior Design implemented an internship program for majors. Debate continued on a name change for the School during 1975 -76.

One of the major issues was whether to use home
economics in the title.
In January 1976, the Student Mental Health Annex,
occupying seven offices, moved out of the Home
Economics Building. Many changes in office assignments
occurred following the exit of the last of the non -Home
Economics occupants. The goal was to have faculty in each

division or department proximate to one another and to a
departmental office.
The undergraduate curriculum in landscape architecture in the School of Renewable Natural Resources was
upgraded in 1975 -76 to a five -year program. The School
also was authorized then to award a professional bachelor
of landscape architecture degree. Subsequently, a master
of landscape architecture degree major was established.
A specialty in agricultural business was offered first this
year by the College's Department of Agricultural
Economics. The specialty was described as follows. "Agricultural Business -this curriculum is for students who
require a substantial knowledge of some phase of technical
agriculture but wish to prepare themselves for ultimate
careers in middle or upper level management of agricultural enterprises and related industries."
George E. Hull continued as Director of Extension for a
year after the appointment of Gerald R. Stairs as dean.
Hull resigned in 1974 to become associate director of the
Federal Extension Service. When Hull resigned, Stairs
assumed the extra responsibility of being director of the
Extension Service. He continued to serve as director as
well as dean until Edward Nigh was appointed director in

Tomato variety demonstration at Mesa Farm was conducted by Area Extension Vegetable Specialist Fred Harper, 1975.

1976. Nigh was Extension director two years and then
took a sabbatical for further study in California.
The first Statewide Forage and Grain Symposium was
held at the Maricopa Extension Center in 1975. More than
200 persons attended. Having the Extension Center made
it possible to embark on planning and conducting this
symposium, now an annual event attended by 200 to 300
farmers and others interested in forage and grain crops. In
1978, the Forage and Grain Growers Association, an

Arizona and at the higher elevations. The production of
irrigated corn for grain became important in southeastern
Arizona during the late 1970s. In 1979 Arizona had a
total of 45,000 acres planted to corn for grain with an
average yield of 6,440 pounds per acre. Yields under
dryland conditions averaged less than 2,000 pounds per
acre in most years.
Infrared photography became an Extension tool during
the 1970s. In its simplest form agents and specialists took

outgrowth of the 1975 symposium, was formed with
Extension Agronomist Robert Dennis and agricultural

pictures from small aircraft at relatively close range. Most
of the infrared imagery used before 1973 was from satellites, which while valuable, did not produce as much
detail as infrared photographs taken from close range.
Agent James W. Little pioneered use of infrared photog-

agents actively assisting.
Most corn grown in Arizona for grain before 1975 was

produced without irrigation on the Indian reservation.
Some corn was grown each year for silage in Central

raphy to monitor crop production problems in Pinal
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Today, Arizona produces a variety of crops almost
equal to that of California's 160 and at times it seems
that it would be difficult to find another region that
produces such an abundance of crop insect pests as
the Salt River Valley and the other irrigated farming

areas in Arizona. Additional insect pests are attracted to these regions by the presence and activities of humans. Seventy -five percent of the
State's population live in these irrigated regions.
Southeastern Arizona, thus, has become an entomological paradise for much of the year. Only 1
percent of some 25,000 different kinds of insects in
all of Arizona is significantly injurious or beneficial
to man. But the few injurious species are prolific and
well- adapted to our climate, agriculture and general
economy, causing direct and indirect losses

Cotton leaf perforator damage to cotton leaf at
Yuma, 1954.

Entomology
The distinguished insect ecologist from Great
Britain, B. P. Uvarov, remarked during a visit in
1955 that the Southern Arizona deserts had been
transformed into veritable insect incubators.
Earlier, in 1889, T. D. A. Cockerell, a consultant
in entomology to the Agricultural Experiment Station from New Mexico, reported that the Salt River
Valley was "remarkably free from insect pests and
especially from injurious scale insects. It would be
difficult to find another area so favored, and at the
same time producing such an abundance of different
crops . "

the equivalent of hundreds of thousands of board feet

of lumber. The livestock industry is plagued by
cattle grubs, screwworms, horn flies, lice, ticks and
a resultant fly problem. Urban areas harbor a gener-

ous share of spiders, scorpions, termites, cockroaches, crickets, silverfish, moths, carpet beetles
and flies, and various pests of stored foods.
Finally, mentioned with no particular pride, are
Arizona's "Big Ten ": the pink bollworm on cotton,
first established in 1929; the cotton boll weevil, in
1979; the cotton bollworm; the tobacco budworm,
in 1970; lygus bugs on alfalfa and cotton; notorious

Early in this century the new and intensely culti-

aphids like the spotted alfalfa, in 1954, and the

vated acreage irrigated with water from the
Roosevelt Dam, the Yuma Project and lesser irriga-

blue, in 1975; the khapra beetle of stored grain, in
1954 -64; termites; the brown dog tick; and domestic cockroaches.
These are the pests that have caused the highest
dollar losses and demanded the greatest entomological research efforts during the last 100 years.

tion districts began to attract local insects that previously had fed on native plants, as well as exotic
pests that had entered Arizona through natural dispersal or human activities.
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amounting to tens of millions of dollars annually.
The rich native insect fauna, unparalleled in the
United States, is an endless attraction to insect
scientists from around the world.
The long parade of pests, most of them introduced, will undoubtedly continue to grow. Prominent among the general feeders are spider mites,
aphids, thrips, stink bugs, leafhoppers, grasshoppers and flea beetles and a number of cutworms,
armyworms and other caterpillars. Plenty of
specialists are included, such as scales of fruit trees,
squash bugs, fig beetles, cornborers and twigborers.
Grasshoppers periodically descend on rangelands
while bark beetles and caterpillars destroy annually

Perhaps even more important but eclipsed by the
pests, are the beneficial insects. These include the
honeybee, important as a pollinator and honey producer, and the predatory and parasitic insects that
contribute materially in controlling the pests.
Members of the department have made innumerable achievements over the years that range from
discovering and describing new species of insects, to

developing pest management programs to determining the mode of action of a new insecticide.
Research programs traditionally have fallen into two
categories; "Brush Fire" research provided solutions

to problems that demanded immediate attention;
and formal research projects sought more effective,
long-term solutions to problems.
Long-term solutions to problems sometimes take
along time to be -accepted* For instance the /rite-

Pest Management (IPM) philosophy had
h talks, to grower organizations,
stories b
Moore, Theo
- but the concept was slow co
if.;-.:0:1:-*iátsning
situation, in
-1960s finally provided the
ledio a general adoption of

Another tool used in the biological control of the

worst pests of cotton, the pink bollworm, the
bollworm, the budworm and boll weevil was developed by Roger Huber, of the Department of
Entomology. By keeping a tally of accumulating
'heat units or degree days, farmers, pest control
advisers and researchers can decide when to sample,
to treat or not, or to perform some other manipulation with far greater accuracy than by calendar days.

Taking another approach to biological control

during the late 1970s, Huber developed, field
tested and commercialized a pheromone-baited oil
trap widely used kit sampling male pink bollworm
moths. The key to its sticem is the slow release of a
synthetic phertiMOrie frimi a length of rubber satu-

rated with theicli0iiital. A cup of oil beneath the
bait captures hundreds Otrnale moths attracted to it.

The most practical use' ,of traps , as Huber's is in
determining extent and level of populations,:
monitoring control programs and reducing numbersduring early emergence, so suppresssing
season exponential growth. This latter et;
rice is known as "mass-trapping."
Other researc,h hasled to developmeni7_

on growers- A grower-,

tion and specimen collections th'üe

the SaffOrci Valley requested

supporting research-, eclucari
instance, through afortuitotta:
fauna and some 20 years
Nutting and students, the-.

on Service and the depaz,ie1
a cotton scouting program fOr
-ilie--1969 season. Moore instructed scouts in réCog,.

nizing beneficial and injurious insects and in field
sampling methods. The IPM program resulted in
such great reduction in areage sprayed and in costs
per acre for 1969-71 that the growers have since
continued that practice. The IPM approach succeeded so well that by 1976 grower-supported programs were operating in all major cotton producing

0*

0,

international reputat*
search, including itilbrination''

0
*

e

and legal problems M stria1 pest 'cotitio
termite behavior and ecology.

The research collection housed in the department's insect museum is the most extensive in the

counties: Graham, Pinal, Pima, Maricopa and

region from coastal California to eastern Texas and is
used as a major source of information on this whole

Yuma. Programs in small grains, sorghum, alfalfa
and sugar beets followed in the mid-1970s. Fol-

insect fauna. This is due to the curating efforts of
Floyd 'Werner, assisted by Carl Olson and the late

lowing the pilot program in Graham County, the 14

Martha N011er, and private collectors and students.

major cotton producing states set up federally

And Doti Tuttle assembled a mite collection of
more than 40,000 rnicroslides, accumulated since
1958. Species associated with plants constitute 90
percent of the total. One-half the specimens in the

funded cotton IPM projects of their own.
The Arizona Boll Weevil, an important Extension
slide-tape presentation, consisting of 40 slides with
a 25-minute taped narrative was prepared in March
1983 by Moore. It has been distributed to the three
Extension IPM coordinators and shown extensively
throughout the State's cotton growing areas.

-

collection are spider mites (Tetranychoidae) and false
spider mites (Tenuipalpidae). It is the second largest

collection of identified material of Tetranychoidae
mites in the United States.
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County. Infrared photography also was used over a three year period by Extension Plant Pathologist Richard Hine

to pinpoint areas infected by root rot, detect spread or
decline of the organism and define the full impact of this
fungus disease. Cotton planted late was less affected by
root rot than cotton planted at earlier dates. Hine concentrated his demonstrations concerning the control of root
rot in Pinal, Pima and Graham counties.

The Third Annual Garden Fair was held at Central
Arizona College in 1976. Pinal County agents indicated
that it was especially successful and well attended.
In terms of number of starts, this was the busiest year
ever for international programs in the College. In addition
to country- oriented projects, the Title XII Program
began, with Gerald Stairs appointed Title XII officer.
Also this year, CUSUSWASH was reorganized and be-

came the Consortium for International Development
(CID).

In Bolivia, the Plant Breeding Program on Soybeans,
Peanuts, and Other Oilseed Crops began. W. D. Fisher
was a member of the USAID technical assistance team at
Santa Cruz, Bolivia, that trained Bolivian scientists and
conducted the plant breeding research. The project ended
in 1977.
The Development of Central Diagnostic Laboratory
Project in Dubai was conducted in 1975. Sponsored by
the UN Food and Agriculture Organization (FAO) and
CID, this project required the services of a soil scientist,

Indian tribes in the development of resource management
skills. NADSAT is administered by OALS.
Publications from OALS included a new Arid Lands
Newsletter, continuation of Jojoba Happenings begun in
1974, Arid Lands Abstracts No. 8, The Sonoran Desert: A
Retrospective Bibliography , the Proceedings of the International Conference on the Utilization of Guayule sponsored
and directed by OALS, Arizona Water Resources News Bulletins, and the 644 -page, 1,700 item World Bibliography on

Desertification prepared for the 23rd International Geographical Congress, Moscow, July 1976. OALS also sponsored and conducted a series of seminars on Desertification
Process, Problems, Perspectives and published the papers

presented at the University during its 14 weeks. OALS
was continued as an OWRR Center of Competence and
produced the historical review and bibliography, Guayule,
a Rubber- Producing Shrub for Arid and Semiarid Regions.
1976 -77

The Department of Nutrition and Food Science formed

July 1975 contained all the faculty members, support staff and budget of the former Department of Agricultural
Biochemistry, as well as some shared with Animal Sci-

ences. Consequently, the Department of Nutrition and
Food Science had 12 full -time faculty and four faculty
with joint appointments in the Department of Animal
Sciences when Darrel E. Goll arrived in July 1976 to
become the first department head. Additional faculty

plant pathologist and a veterinarian for two person

positions in muscle biology and in food microbiology were

months.

added shortly after Goll's arrival.
Late in 1976 and during the first few months in 1977
the Department of Nutrition and Food Science developed
some very general guidelines for joint faculty appointments to individuals whose interests and professional expertise were closely related to those of departmental faculty, but who would not be salaried in the department.
Gail G. Harrison was given such a joint appointment as an

Another project, this one in Ecuador, focused on
evaluating research needs related to improved utilization

and conservation of high mountain areas. It was conducted during 1975 and sponsored by USAID.
The Northeast Ghana Savannah Research Project began

in 1975 and continued into 1978. This USAID project
required an agricultural planner and a librarian for a total
of eight and one -half person months.
In Kenya, work on the Marginal and Semiarid Lands

Project Design was completed in 1975. This USAID
project required an agricultural engineer, agricultural
economist and a range specialist for a total of five person
months.
The Agricultural Research Laboratory Design in Saudi
Arabia was concluded in 1975. This USDA project required an agricultural engineer and a soil scientist for two
person months.
OALS staff designed and conducted a two -week workshop in Ghana on information management at the request
of the Council for Scientific and Industrial Research of
Ghana.
The creation of NADSAT (Native Development, Systems Analysis and Applied Technology) at the University
was undertaken as a long -term project to aid southwestern
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assistant professor of nutrition in 1978 and in 1979
Stewart W. Christensen and Betty L. Jordan were extended joint appointments as lecturers to recognize their
roles in the clinical dietetic internship program. Also in
1979, Frank D. Rollins accepted a joint appointment as
professor in food science extension and research.
A proposal from the School of Home Economics to the
dean dated October 5, 1976, included a request to change
its name to School of Social and Human Resources. Also
proposed at the time was a merger of the Division of Food,
Human Nutrition and Dietetics with the Department of

Nutrition and Food Science in the College. Other proposals were to merge the Divisions of Home Economics
Education and Family Economics and Management into a
Division of Home Economics Education /Consumer
Studies, to change Child Development and Family Relations to Human Development and Family Studies, and to

Department of Entomology scientists focused some
research emphasis on insect control in lettuce from 1968

to 1976. Financial support generally came from State
funds, with significant grants -in -aid from industry. Col-

lege entomologists had determined that an infestation
level of three to five "worms" in 20 heads of lettuce would
require spraying only three to five times per season versus

about 20 treatments on a regularly scheduled basis,

a

reduction of about 70 percent in insecticide applications
and a potential saving then to growers of $120 to $150 per
acre.

An Extension pest management program was organized

to capitalize on these findings. But such savings apparently were lost on lettuce producers who regularly faced

greater risks in market fluctuations and already were
geared to high costs for energy, labor, irrigation and
fertilizer.
An AAES review team in 1977 recommended putting

lettuce research into an interdisciplinary program with
simulation modeling and badly needed economic input to
place the entire lettuce production system in perspective.
The primary pest of sugarbeets has been the beet armyworm with leafhoppers and aphids sometimes
threatening as disease vectors. The Southwest Vegetable
and Sugarbeet Insects Investigation Laboratory (USDA/
ARS) in Mesa had a long history of research including the
development of chemical controls for the beet armyworm,

study of its parasites and diseases, and the effects of
insect -borne diseases on seed production. It closed in
1977.

Plant Sciences Professor Weymouth D. Pew judging
entries at the Arizona State Fair, undated. Assisting is
Hugh Elson, left.

change Clothing, Textiles and Interior Design to Human
Environment and Design.
School of Home Economics facilities at the corner of
East Second Street and North Cherry Avenue were undergoing a change in function. In the fall of 1976 the Home
Management Laboratory closed, leaving additional space
for other programs. There had been so few students involved in the live -in- facility that it was difficult to justify

its continuance. Shortly thereafter, it became a Home
Economics research facility and, in 1979, the Human
Development Laboratory, which used both the east and
west parts of the structure.
The west area now in 1984 is used for faculty and
graduate research, predominantly in the Division of Child
Development and Family Relations, although it is available to other divisions. The Child Development Laborat-

ory in the east end of the building continued with its
programs.

When beets were grown for sugar from 1967 to 1982,
the sugar -processing companies provided most of the
technical expertise, including insect control, to the beet
growers.

From 1967 to 1977, George Ware, head of the Department of Entomology, was concerned with pesticide
application equipment in relation to drift. He measured

drift from ground and air applications of all kinds of
insecticides and under varied environmental conditions.
His research was influential in improving insecticide formulations, application equipment and changing applica-

tion from all dust to all spray by the late 1970s.
One of the original consultants on the study about the
feasibility of establishing a veterinary school at the University was retained this year to redo the study. It was
presented again to the Regents. Again it was tabled.
In retrospect, the proposed veterinary school establishment was both feasible and timely. Subsequent to its
being tabled, veterinary colleges were established in Mis-

sissippi, Virginia, North Carolina, Oregon and Massachusetts. Federal matching funds were made available to
help establish each institution, except initially at Mississippi. Arizona easily could have led most of these enter-

prises in the contest for federal support.
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Work begun in 1977 by J. Glenn Songer on Mycobacterium avium infection in swine in Arizona has shown that
the source of infection is not infected animals but rather
the environment. Elimination of the use of woodshavings
as bedding for newborn pigs has led to the elimination of a

disease problem that cost the Arizona pork industry
$80,000 to $100,000 per year.

to play a positive role in the development and evaluation
of Extension programs.

International projects had reached a point this year
where an umbrella was needed for focus, thus came forma-

tion of International Agriculture Programs (IAP), with
W. G. Matlock the first full -time coordinator. Matlock
also was appointed Title XII officer. IAP offices were set

Meanwhile, the new School of Renewable Natural Resources expanded its research in 1976 with the project,

up in the Alumni, now Nugent, Building.

Comparative Studies of Dry Forests of Western North
America. The purpose of this binational Mexico -U.S.
program of research and education was to undertake a

in 1976 in cooperation with the National Livestock Service, University of N'djamena. This two -year USAIDCID project was designed to help the Livestock Service
establish a program of range management and to teach

series of joint studies of comparable dry forest sites in the
states of Durango and Arizona in conformance with the
objectives of UNESCO's Man and the Biosphere Program.
Two sites were selected: La Michilia Biosphere Reserve

in Durango and Beaver Creek Biosphere Reserve in
Arizona. The objectives were to enhance cattle development and range improvement on forested areas; to increase
the knowledge of flora and fauna to improve their use and
management; to implement multiresource inventory sys-

tems; and to describe interactions among vegetation,
soils, geology and land use so that agencies can plan wiser
use and conservation of these natural resources. Project
leader for the School is Peter F. Ffolliott.

Range and Livestock Development work in Chad began

courses

in range management at the University of

N'djamena. Concepts of range management were introduced to the Livestock Service, a manual for range management in West Africa was written and two courses in
range management were prepared and taught at the University of N'djamena for three semesters. Matlock was
project director and B. Wood the chief of party.
The Niger National Cereals Project began in 1976.
This two -year USAID -CID project required an Extension
specialist who was chief of party for 24 person months.
James Williams was chief of party.
The College of Agriculture served in 1976 as consultant

Alpha Tau Alpha Phi Chapter in the Department of
Agricultural Education was selected the Outstanding
College Organization in 1977. Many service activities
conducted and supported by Alpha Tau Alpha include

to the government of Sudan in higher education under

such events as the State FFA Field Day and Cotton Judging Contest. In addition, Phi Chapter was instrumental in
developing the parliamentary procedure contest adopted
by the Arizona FFA Association. The chapter has conducted a Statewide parliamentary procedure contest and
assisted in judging many others.
The National Alpha Tau Alpha Organization is staffed
and operated by officers who serve as advisers to local
chapters. During more than 30 years that the Phi Chapter

the areas of research in physiology of plant disease,

has been chartered, two men have served as national
officers. John R. Williams was secretary- treasurer from
1957 to 1961 and Phillip Zurbrick, second vice president
from 1974 to 1978.
Edward L. Nigh became associate dean and associate
director of the CES this year after resigning as head of the
Department of Plant Pathology, June 30, 1976.

An Extension board was appointed by the board of
supervisors in each of Arizona's counties, in accordance
with Chapter 98 of Senate Bill 179, as amended in 1964
by the State Legislature. Duties of the county extension
board were somewhat similar to those of a school board as
it assists with the conduct of the school district business.
Each member of the seven- member county extension
board, was required to have as his principal business the
production of agricultural commodities. In 1977 the State
Extension Advisory Council was created and was expected
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USAID contract. Mitchell G. Vavich was project leader.
Merritt R. Nelson succeeded Nigh as head of the Department of Plant Pathology July 1, 1976. He expanded
epidemiological studies and in computer technology with
appointments of several new faculty and staff.
K. K. Barnes, head of the Department of Soils, Water
and Engineering, died this year. He became head of the
former Department of Agriculture Engineering in 1960

and was the first faculty member with a doctorate in
agricultural engineering. R. K. Frevert was named acting
head of the department.
C. J. Maré became head of the Department of Veterinary Science July 1, 1976. He succeeded R. Reed.
The USDA's Rocky Mountain Forest and Range Experiment Station funded SEAMALERT, a monthly information announcement bulletin prepared by OALS that
provided bibliographic references to current literature of
interest to the Forest Service program on surface -mine
reclamation.
1977 -78

Gerald R. Stairs, dean of the College of Agriculture
since August 1, 1973, resigned all positions in the College effective December 31, 1977.
Darrel Metcalfe, director of Resident Instruction since
1958, and associate dean and assistant director of the

AAES since 1973, was appointed acting dean of the
College, effective January 1, 1978.

The number of ongoing international agriculture projects rose to five this year with the addition of a three -year

program in Upper Volta and a four -year program in
Yemen.

The Upper Volta Village Livestock Development Project, Phase I, got underway in 1977 in cooperation with
the Upper Volta National Livestock Service. This three year USAID project was designed to study the livestock
production system at the village level and to determine
appropriate improvements that would benefit local pro-

ducers and the national livestock sector, to test some
proposed interventions and to design a second phase for
the project.
Village committees of livestock producers were organized at six sites, resource surveys were completed at
two sites, exclosure- enclosure areas to test range management schemes were established at two sites, vaccination
corrals and chutes were constructed and assistance to an
ongoing animal vaccination program was provided. Village wells were deepened and improved, three poultry
projects were started and detailed surveys and studies,
including the roles of women, were made of the livestock
production system. Two workshops were held to design

Phase II. W. G. Matlock was project director and G.
Scott chief of party.
,

The Yemen Sorghum and Millet National Crop Improvement Program began in 1977 in cooperation with
the Yemen Ministry of Agriculture. The four -year USAID
project was for developing a national research program to

improve sorghum and millet production. Components
included standard plant- breeding techniques, improving
cultivation practices, testing extension networks, developing research stations and training personnel.
In preliminary tests, improved varieties of sorghum

researchers. Hinrich Bohn and coworkers measured the
absorption of SO2, NOx and organic gases by calcareous
soils. The soil surface and dust in the air adsorb, oxidize

and remove gaseous pollutants from the atmosphere.
Other researchers in the department have noted that the
fact that salinity affects plant growth and water use is
widely recognized. T. C. Tucker and his students have
shown salinity affects nitrogen uptake and utilization by
several crop plants. The severity of the salinity effect is
related to the salt tolerance of the plant but a major effect
is inhibition of protein formation synthesis.
L. W. "Pete" Dewhirst's principal research effort in the
Department of Veterinary Science during the several years
before he left the College for the University of Missouri
had focused on the problem of bovine cysticercosis in
Arizona feedlots, a problem quickly proven to be due to
contamination of cattle feedstuffs with human feces containing tapeworm ova. Since such contamination seemed
impossible to correct by educating feedlot personnel to use
toilet facilties, research efforts were concentrated on developing an antemortem diagnostic test. That way,
perhaps infected cattle could be identified and held back
until cysts died and mineralized, thus saving the operator
a condemned carcass or a penalty.
Several test techniques proved interpretable in Dew hirst's hands, but were deemed too complicated for practical field release.
The next approach to the problem involved develop-

ment of a vaccine. A number of systems were tested,

at two research stations -Bir Al Gohm in Sana'a and Al

including exposure to tapeworm, Taenia species, not native to the bovine.
Dewhirst's long -term work with bovine cysticercosis
led to USDA interest in rechecking the relationship between the temperature and time beef carcasses were held
to kill low numbers of cysticerci possibly missed by inspectors. However, he had resigned before overtures were
made, so the research contract was handled by Ronald W.
Hilwig. His results on freezing times and temperatures
required to kill the larval tapeworms were published in

Jaroubah, Zabid, Tihama -were made, three years of

1978.

extension tests with as many as 50 cooperating farmers
were completed, on- the -job training for technicians was
completed and specialized training for one counterpart at
the University of Arizona was accomplished.
OALS Director J. D. Johnson was a U.S. delegate to
the United Nations' Conference on Desertification in
Nairobi, Kenya. He also was made chairman of the Man
and the Biosphere (MAB) National Committee Directorate IV, which addresses arid -lands development. Assistant Director Patricia Paylore was appointed a member of
the editorial board of the internationally known Journal of
Arid Environments, published in London.
The cleanliness of Arizona's air is due in large part to
reactions of the atmosphere with the soil, according to
reports by Department of Soils, Water and Engineering

The thought that free -living birds might act as vectors
that transmitted viable Taenia saginata ova from sources of
human feces to cattle feed passed from Dewhirst to T. H.

showed 100 percent greater yield than local varieties. The

national sorghum collection of 4,500 entries was cornpleted, improved varieties of sorghum were released to the
Ministry of Agriculture and other donors, improvements

Noon. With graduate student Don Monzingo, Noon
discovered that the open channels that carried raw sewage
to Tucson's Roger Road sewage plant transported a surprisingly high number of human tapeworm ova and that

some types of birds, principally starlings, grackles and
cowbirds did feed on the sewage. By dosing various wild
birds with tapeworm ova, it was established that they
would traverse the digestive tract of some birds, remaining viable in bird feces that were consumed by cattle.
Chuck Mason and Floyd Werner reported this year on
the feasibility of adding parasitic species to the insects that

are routinely sampled in cotton IPM programs. In a
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weekly sampling of cotton through one season, they
showed that, even at low densities, these insects were
proving some level of control through most of the growing

season, particularly of leaf miners and leafhoppers. A
much needed publication written by Werner followed,

David Thorud resigned in 1977 as director of the
School of Renewable Natural Resources and Ervin H.
Zube was selected later as his successor. In the interim,
Malcolm J. Zwolinski was acting director.

AAES Technical Bulletin 236, Keys for the Identification of
Parasitic Insects in Arizona Agricultural Areas.
Fungi that live in plant roots and cause increased plant
growth in arid -land plants came under intensive study by

H. E. Bloss this year. These fungi, known as vesicular
arbuscular mycorrizae (VAM), have been found in many
Sonoran Desert plants. Some newly discovered desert
species are of particular importance in improving growth
of native plants under domestication for commercial agriculture, such as guayule.
Agricultural economists William E. Martin, J. Craig
Tinney and Russell L. Gum estimated the relative value of
Arizona rangelands to ranchers, consumers and hunters in

an article published this year. The annual value of the
ranges to ranchers was determined to be about $10 million

but the value to consumers of beef produced was $178

million. Hunters valued their rights to access to the
ranges at $34 million, the authors reported.
During the late 1970s, a concentrated effort was made
to review, revise and improve the undergraduate and
graduate instruction programs in the Department of Plant
Sciences. In the fall of 1977 undergraduates could major
in agronomy, horticulture or plant sciences. Several different options were available in each major and each major

led to a bachelor of science in agriculture degree. The
master of science and doctor of philosophy degrees were

available to graduate students with majors in either
agronomy and plant genetics or in horticulture.
The Department of Plant Sciences had an outstanding
group of Extension specialists in all areas of agronomy,
horticulture and plant breeding who were responsive to

requests from farmers and homeowners throughout

College of Agriculture Acting Dean and Dean Darrel S.
Metcalfe, 1978 -1980.

Arizona. Extension specialists served as focal points for the

1978 -79

assimilation and dissemination of relevant information
concerning the production of traditional and alternative
agronomic and horticultural crops in the State. Timely
answers were given to questions from urban homeowners

Darrel S. Metcalfe was named dean of the College of
Agriculture, effective February 1, 1979. He had been
acting dean since January 1, 1978. Metcalfe had retained
his position as director of Resident Instruction while
acting dean and continued to do so as dean.
Metcalfe had come to the College of Agriculture in
1958 from Iowa State University where he was assistant
director of student affairs and professor of agronomy.

also.

The Master Gardener Program was established in sev-

eral countries this year to help Extension reach more
residents interested in urban horticulture. This program
was initiated in Maricopa County and in May 1979, 22
Sun City residents were certified Master Gardeners. Master Gardeners helped conduct garden clinics, gave talks
and fielded telephone inquiries to Extension.
Agricultural Day was launched in Cochise County in
1978. That year it featured corn production. In later years
other topics of importance to people of the area received
attention. This annual meeting draws 300 to 400 people
each year.
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From 1946 to 1956, he rose from instructor to professor of

agronomy at Iowa. In addition to teaching, Metcalfe
conducted research in the areas of grass and legume seed
production. He earned the bachelor's degree at the University of Wisconsin in 1941, the master's at Kansas State
University, 1942, and the doctorate at Iowa State University, 1950.
Administrative consolidation continued in the disci-

plines related to food and nutrition. The merger of the

Department of Nutrition and Food Science in the College
with the School of Home Economics Division of Food,
Human Nutrition and Dietetics had been discussed since
1976, when Darrel Goll became department head.
This merger was approved by the Board of Regents in
November 1978 and brought five more full -time faculty
positions into the department. The department formed in
November 1978 was the nucleus of the department as it
exists today, although four additional faculty positions

Economics Education was the development of the Handbook For Cooperating/Supervising Teachers in Arizona It was
.

have been transferred into the department since the

developed in cooperation with the Home Economics Education faculty, Career and Business Education faculty of
the University and public school teachers in Arizona.
N. S. Reich's research project, Information Systems for
the Clothing and Daily Living Needs of the Handicapped,
was underway this year. Reich, chairman of the Division
of Clothing, Textiles, and Interior Design, is internationally recognized for her research on clothing for the hand-

merger.

icapped. Also in the division, M. J. Wiley's research

The faculty positions in Extension nutrition in Home
Economics were not transferred. The first of these two
Extension nutrition positions was added to the department in July 1982 and the Extension position involving
the Expanded Food and Nutrition Education Program
(EFNEP) was transferred in March 1984.
In February 1984, two faculty positions in microbiology and in cell and developmental biology were trans-

about The Textile Research Energy Conservation and Consumer Acceptance in the Care and Maintenance of Textile
Products was in progress.
The School continued to search for additional space and
facilities to meet its needs in research and teaching. The
University purchased a house at 1116 East Helen Street in

ferred to the Department of Nutrition and Food Science as
part of a general reorganization of biology at the Univer-

sity of Arizona. The Department of Nutrition and Food
Science has had extensive interdisciplinary and interdepartmental contacts since its formation in 1975. Besides the six joint appointees, the department has four
faculty jointly salaried with the Department of Animal
Sciences, two jointly salaried with the Department of
Microbiology and Immunology and one jointly salaried
with the Department of Biochemistry. In addition, two
faculty have unsalaried joint appointments in the Department of Biochemistry and two have unsalaried joint
appointments in the Department of Microbiology and
Immunology.
Since the merger the department has emphasized amalgamating curricula, developing courses needed for complete and indepth instruction in the important areas of
nutrition and food science, and setting departmental goals
and priorities. Substantial changes have been made in the
courses offered by the department. Courses for undergraduate majors have been designed so that all majors take
very similar courses during their freshman and sophomore

years. This arrangement allows students to change from
one major to another with very little loss of time during
their first two years.

The Dietetic Internship Program in the School of
Home Economics underwent administrative change and

review this year that later resulted in approval by the
American Dietetic Association. A review of the Human
Development Preschool Program led to the projection of a
new program, and the Comprehensive Cooperative State
Research Service Review of the entire School helped to
identify strengths and weaknesses and to clarify goals.
A cooperative doctoral program in Secondary Education with a major in Home Economics Education was in
place by 1978. Another important item for Home

1978 for research activities by the Division of Child
Development and Family Relations.
The Bachelor of Landscape Architecture Program in the
School of Renewable Natural Resources had received

interim accreditation by the National Landscape Architectural Accrediting Board in 1976 and was formally
accredited in 1979. In 1978, the Society of American
Foresters re- evaluated and re- accredited the School's
Forest -Watershed Program for the next five years.

In 1979, M. R. Nelson, head of the Department of
Plant Pathology, assumed a part -time national leadership
role in coordination of regional research on biological
control of plant pathogens, crop -loss assessment and application of biotechnology to plant pathology. He leads
periodical reviews of plant pathology and related departments. Nelson's research on epidemiology of plant virus
diseases continues as well as his work on the interactions
that take place between related and unrelated plant viruses
in mixed infections.
Frank Wiersma became acting head of the Department
of Soils, Water and Engineering July 1, 1978, succeeding
R. K. Frevert who had been acting head since the death of

K. K. Barnes.
Professor Emeritus L. A. Carruth died December 26,
1978 in the seventh year of his professionally active retirement.
Donald F. Post of Soils Water and Engineering received
the Agronomy Education Award for 1979 from the American Society of Agronomy.
OALS Assistant Director Patricia Paylore directed the

BBC film crew here in early July in filming the desert
documentary she arranged for when she was attending a

meeting of the International Geographical Union in
Cambridge, England, in 1975. She reviewed the Sonoran
Desert segment in London in late November. The film has
been received by the University's television station,
KUAT -TV, and will be released shortly for public viewing on all PBS stations.
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Agricultural education at work, undated.

Agricultural Education
Arizona's agriculture is a modern, highly sophis-

pations. Preparing people to fill these various roles

ticated and technological industry that generates

in agriculture are some 70 dedicated teachers of
vocational agriculture in 61 Arizona high schools

$1.8 billion annually. It employs more than 39,000
people. To be competitive nationally and interna-

tionally, these individuals and groups must be
well- qualified and abreast of advances in agriculture. Fulfilling part of agriculture's constant need
for well -qualified human resources is a mission of
vocational agriculture taught in Arizona's secondary
schools.

Vocational agriculture provides educational preparation for entry -level employment in a variety of
occupations. It further provides the work force op-

portunities for upgrading skills and knowledge.
Above all, it aims at developing competent and
aggressive leaders who can meet the needs of Arizona

agriculture.
Typical among the graduates of vocational agriculture are the farm and ranch entrepreneurs in-

volved in production agriculture. They represent
over 50 percent of the employment in Arizona agriculture. Others sell, service or operate agricultural
machinery and equipment. Yet others are engaged
in landscaping, horticulture and agribusiness occu-
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and community colleges, serving nearly 5,000
youth and adults.
These teachers, too are products of vocational
agriculture. To qualify as competent teachers, however, they must have advanced educational preparation both in technical agriculture and in the art of
teaching. It is here that the Department of Agricultural Education in the College of Agriculture plays a
crucial role. Eighty percent of Arizona's vocational
agriculture teachers are graduates of the University
of Arizona. All teachers receive frequent, in- service
training from the Department of Agricultural Education to keep up to date professionally.
It is difficult, indeed impossible, to put monetary
value on vocational agriculture programs, just as it

is for the sustained efforts of the Department of
Agricultural Education that prepares the teacher catalysts. The rewards lie in the sum of the incalculable contributions to prosperity made by the
thousands of men and women in Arizona agriculture.

1979 -80

International education and research programs and
projects launched this year highlighted activities in the
College of Agriculture.
The School of Renewable Natural Resources in cooperation with the USDA Office of International Cooperation
and Development and USAID, initiated a summer course
entitled "Resource Development of Watershed Lands."
The course is offered annually for students from develop-

ing countries around the world. Since 1979, 20 to 25
students have participated in the course each year. John
Thames is the leader of the project.

Also beginning in 1979, the School has conducted
regional training courses on "Watershed Resources Management and Environmental Monitoring" in developing
countries. The course, presented in cooperation with the
UNESCO Man and the Biosphere Program and USAID,
has been presented in the Philippines twice and once in
Thailand, Panama and Honduras and is planned in India,
Indonesia and West Africa.
The two- to three -week course consists of lectures,
laboratory work and field exercises and is presented by
instructors from the United States and host countries to
complement respective knowledge and skills. Usually, 25
to 30 persons enroll in the course. Peter F. Flolliott is the
project leader.

Saudi Arabia and the United States entered into an
innovative bilateral agreement in late 1979 for the development of a higher educational institution at King
Abdulaziz University in Saudi Arabia. The United States

agreed to provide U.S. educators to the Institute of
Meteorology and Arid Land Studies, later the Faculty of

Meteorology and Environmental Studies, to train students for employment in various sectors of Saudi Arabian
government, organizations and society and to undertake
mutually beneficial research. The proposal that prompted
striking the agreement was written by Martin Fogel of the

School of Renewable Natural Resources and Theodore
Downing of the University of Arizona Department of
Anthropology.
Funds from Saudi Arabia were used to assign faculty to
King Abdulaziz University to conduct arid -lands research
in meteorology, hydrology and environmental sciences
and to assist in the overall management of the program.
The benefit to the University of Arizona was the opportunity to participate actively in arid -lands research projects.
To increase public communication and improve natural
resource research and educational activities, the Rangelands Coordinating Committee was established in 1978
and the School of Renewable Natural Resources Director's
Advisory Council followed in 1979. One result of these
programs was the establishment in 1980 of a three -man

Range Management Task Force to implement some of the
objectives. Jimmy LaBaume was employed to direct the
Task Force. Another action was development of a School
newsletter with wide distribution to inform the public of
research findings and of School activities.
Other educational activities in the School of Renewable
Natural Resources during 1979 -80 included an off -campus, 12 -unit independent study requirement established
in the fifth -year of the landscape architecture program to

involve students in landscape architectural problems.
Similarly, a four -unit field studies program was set up in
the Forest -Watershed Management Program during the
last four weeks of the spring semester to provide students
with field training and experience.
A cooperative Research and Education Unit was established in the School by the Heritage Conservation and
Recreation Service to research recreational opportunities;
protect cultural, historic and natural resources; and develop curricula for training professional recreation resource managers. A. Heaton Underhill was unit leader.
The program was terminated in 1980 -81 due to changes
in Washington. The unit leader and his responsibilities
were transferred to the National Park Service Cooperative
Unit within the School.

In International Agriculture Programs, the Major
Cereals Improvement Project in Egypt began in 1979.
New Mexico State University led this two -year USAIDCID project. Project objectives were to increase productivity of forages, grain legumes, wheat, maize, sorghum

and barley in the Nile River Valley. An Extension
specialist was required for four person months and an
agricultual engineer for one person month.
The two -year Senegal River Basin Study, in cooperation with the Senegal River Development Agency, also
began in 1979. This USAID /CID project involved work
in Mali, Mauritania and Senegal to design an appropriate
agricultural research assistance program for three stations
along the Senegal River in anticipation of controlled river
flow and year -round irrigation capability. An amended

project paper was written and submitted following

a

period of data collection and a joint design workshop with

Senegal River Development Agency and country representatives. An observation and study tour was conducted in the southwestern United States for six research
administrators. W. G. Matlock was project director.
The project to design a Comprehensive Program for
Overall Agricultural Development in Yemen began in
1979. This two -year USAID project included several subprojects in various technical areas and logistics support. A
comprehensive program for agricultural development was
designed and submitted to USAID and the Yemen Minis-

try of Agriculture. A spinoff of this report was a project
during 1980 -83 to conduct market studies in cooperation
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with the Ministry of Agriculture and USAID Agricultural
Development Program. R. P. Upchurch was project di-

rector. R. L. Voight was the chief of party.
This was the year also in which the USAID /CIDsponsored Women in Food Information Network Project
began. Kate Cloud was project director. She also was
director of the CID Women in Development project that
began in 1980.
Closer to home, the Department of Plant Sciences
experienced growth and expansion in all areas from 1975
through 1984. The new department was one of the largest
departments in the College. It included agronomy, horticulture, plant breeding, plant genetics and agricultural
botany, and it had Experiment Station, Resident Instruction and Extension programs in each of the foregoing areas
of specialization. The faculty members had diverse training and interests, which made it possible to initiate new

programs with a minimum of new personnel. Adjunct
assistant professors were used effectively to improve on-

going research activities and in the initiation of new
sponsored research projects.
Improved cultivars of adapted agronomic and horticul-

tural crops such as alfalfa, barley, cotton, cantaloupes,
cauliflower, lettuce, safflower, sorghum and wheat were
developed during this period. As improved cultivars were
developed, cultural studies were conducted to determine
the most profitable way to grow each crop. Grapefruit,
oranges and lemons also were important crops in many
parts of Southern Arizona.
Plant Sciences had a vigorous sponsored projects re-

search program. Potential new crops such as buffalo
gourd, guayule, jojoba and legume crops received special

attention. Scientists in the department conducted research to identify new plants for hydrocarbon production
and to study the feasibility of commercial grape production in the southwestern United States. Irrigation studies

were conducted to identify improved irrigation techniques that would conserve irrigation water in the Southwest. Research was conducted on use of municipal wastewater as a source of irrigation water and plant nutrients in
commercial agriculture. Plants were identified for potential use in the reclamation of disturbed lands in semiarid
environments.
Diseases affect our native plant population, and during

the past 30 years Stanley M. Alcorn has studied and
described numerous such diseases. This knowledge has
paid off handsomely when applied to disease problems in
ornamental cacti and trees native to the Sonoran Desert.
This knowledge also has been extremely useful where
certain native desert plants, such as guayule and jojoba,
have been domesticated. Domesticated native plants have

proven to be subject to a wide variety of devastating
diseases when placed under commercial cultivation.

Plant Pathologist M. A. McClure led a committee
during the late 1970s that acquired equipment and estab276

lished a first -class electron microscope facility in the College of Agriculture. The facility today is used heavily by
many scientists in the College for a wide variety of research
and diagnostic applications. McClure has used the facility
for some elegant research that established the way

nematodes penetrate and damage plant roots.
The experimental 200 -kilowatt solar -thermal electric
powerplant constructed in 1979 near Coolidge was at that
time the largest grid- connected solar powerplant in the
world. The plant was part of a research project under the
direction of Agricultural Engineer Dennis L. Larson. This
research was an important step in the design, operation
and management of solar powerplants throughout the
world.
Agricultural economists Russell L. Gum and William
E. Martin served as advisers to the Secretary of the Interior's Committee on Predator Control in 1979. Through
models of coyote predation and control, they showed that
lamb producers, consumers and environmentalists could
all benefit from well -planned predator control policies.
In the School of Home Economics, the Division of
Home Economics Education/Consumer Studies was for-

malized in September 1979. It was produced by the
merger of the Divisions of Home Economics Education
and Family Economics and Home Management.
Plans for a doctorate in home economics had continued
and in 1979 preliminary work was completed. Before
1979, the director had worked approximately two years in
the region for revival of the interinstitutional doctoral
program, but the probability of the program becoming a
reality appeared to be unlikely. The director then began
work to develop a University doctoral program with approval from the Board of Regents.
OALS received nearly $2.3 million in grants and contracts, a 50 percent increase over receipts for the previous
year. Project activities, some of which provided direct
assistance to federal, state and local governments, included research focusing on arid- adapted economic vegetation, applied remote sensing, American Indian technical assistance programs, information services and
environmental assessments. In cooperation with the
Commonwealth Agricultural Bureaux, England, the
OALS Arid Lands Information Center entered into its
first year of publication of Arid Lands Abstracts , with
distribution to 100 international paid subscribers. ALIC
also was the recipient of a U.S. Department of State MAB
program contract for the compilation of environmental
profiles of 11 developing countries in arid regions of the
world. Other activities included the conduct of a study of
low- water -use crop development for the Four Corners
Regional Commission.
The bachelor of science degree in Renewable Natural
Resources was offered for the first time in 1979 in all
programs except landscape architecture. Until this year,
degrees in these school programs were offered only in

agriculture. No changes occurred in the graduate prog-

veloped a system to project water costs and presented the

rams.

new concepts at a meeting of the American Society of
Agricultural Engineers. He developed other irrigation

Philip Knorr assumed chairmanship of Forest Watershed Management and Michael McCarthy Landscape Architecture, both in 1979. Earlier, Martin Fogel
replaced John Thames as chairman of Watershed Hydrology. Continuing chairmen were Phil Ogden, Range Man-

agement, and Roger Hungerford, Wildlife Ecology/
Fisheries Science.

When Columbus came to America in 1492 there were
about 1 million inhabitants in the area that was later to
become the United States. These people devoted nearly all

of their time to activities that would provide food. In
1979 there were about 4 million farmers in the United
States, nearly four times the entire population of 1492.
These farmers fed about 200 million people with a wide
variety of foods. The nation had roads, schools, hospitals,
factories, businesses, libraries and a civilization that was

aids to assist farmers as they sought to apply water in the
most effective manner.

Irrigation efficiency received top billing in Pinal
County also. Agricultural Agent Jim Little and coworkers
planned and conducted a laser -leveling field day attended

by more than 400 persons. The half -day program was
devoted to demonstrations of various items of equipment
for leveling soil. By 1979 laser -leveling became corn monplace in most of the lower -elevation, irrigated valleys
of the State.
Extension -sponsored insect pest management programs were conducted in five Arizona cotton -producing
counties in 1979. That year IPM included 70,000 acres of
cotton grown by 161 producers. Other crops served by

IPM included sugarbeets, alfalfa, sorghum and small

the envy of the world. The ability of the U.S. farmer to

grains. Special emphasis was placed on developing a mul-

produce food and fiber efficiently was the foundation upon

tidisciplinary effort involving insect, weed and disease
controls, soil and water management and economics in

which the society was built. Arizona farmers shared in

these trends, in fact they led in most of these trends
toward improving production efficiency of agriculture.
Most improvements that led to increased productivity of
U.S. agriculture occurred after 1900. Indeed, most occurred after Extension came into being in 1914.
During the late 1970s, Extension personnel were in 30

communities throughout the State. Through various
programs and activities, it involved many advisory and
other committees and community leaders who rightly
came to feel that they were in partnership with the University of Arizona in the conduct of its Extension programs.
During the six -year period ending in 1979 Extension
personnel made about 2 million face -to -face contacts each
year. Their correspondence included more than 1 million

pieces of mail and each year they handled more than
330,000 telephone calls to persons outside the University
system. Extension information specialists alone produced

more than 1,500 radio programs, nearly 900 television
programs and some 200 news releases each year.
Irrigating by plant needs and not on a calendar schedule
was advocated for years by Extension agents and specialists

and strongly encouraged during the 1970s to improve
efficiency of water use in agriculture. Significant reductions in the amount of water used to produce crops occurred, often as much as 50 percent. In Yuma County this
reduction resulted in smaller amounts of drainage water
from irrigation projects being shuttled back to the Col-

1979. One of the local IPM groups was called Pinal
Growers Pest Management Incorporated. In 1977 it
employed 17 cotton scouts and supervisors. These individuals checked insect levels and made recommendations
concerning timely application of insecticides. The Pinal
County group was completely self -sufficient. It was operated by a board of directors and had 43 enrolled growers.

The scouting program as practiced in Pinal and other
counties allowed farmers to delay their application of
insecticides, saved natural predators and saved in insecticide and application costs.

Alfalfa growers in Arizona harvested an average of
193,000 acres during 1975 -79. They obtained an average
yield of 6.6 tons of hay per acre, even though much of the
lower -elevation alfalfa acreage was pastured during the
winter months by sheep brought to the valleys from the
higher- elevation ranges. When the hay equivalent of this
pasture was added to the forage actually harvested as hay,

yields per acre were at least 7.5 tons per acre. Thus,
Arizona had the highest average yield of alfalfa for any
state in the country and, as far as was known, for any
country in the world. The yield obtained during this time
was 35 percent greater per acre than obtained from 1960
to 1964 and was triple that obtained in 1941. Dramatic
average -yield increases in other forage and grain crops also
occurred during a 30 -year period ending in 1979 as shown

in the table below.
Alfalfa
Wheat
(tons /acre) (lbs /acre)

orado River for delivery to Mexico. Agents in Yuma
County conducted six or more onfarm demonstrations and
four or five field days each year to show ways to improve
water -use efficiency through the use of laser -leveling and
other practices.

Extension Irrigation Specialist Al Halderman de-

1975 -1979
1970 -1974
1965 -1969
1960 -1964
1955 -1959
1950 -1954

6.6
6.2
5.3

4.9
3.9
2.9

4360
4070
2975
2555
1905
1565

Barley
(lbs /acre)

3580
3525
3410
3215
2720
2400

Sorghum

Corn

(lbs /acre)

(lbs /acre)

4145
4155
4335
3825
2030

4740

1835

1755

2105
1235
1630
714

277

Extension Entomology Specialist Leon Moore and West Counties Agent Charles Farr discuss cotton insect control at Farm
Roundup, 1978.

It should be noted that the average yield of corn in 1978
and 1979 was 6,440 pounds per acre and that much of the
Arizona corn acreage from 1950 to 1974 was Indian corn
grown under dryland conditions.
The first crop of commercial beets for sugar in modern

helped to extend the campaign period for the factory.
Water costs in southeastern Arizona advanced rapidly
after the Arab Oil Embargo of 1973. Also, disease and
weed problems in sugarbeets there were difficult to solve.

average yield was 16.2 tons of clean beets per acre. Amstar
Spreckels had hoped to have 20,000 or more acres of beets
for harvest each year, averaging at least 20 tons of beets per

Finally, the world market for sugar was unfavorable in
1979 and became more so during 1980 -82. Still, average
yields of beets increased to 23.3 tons per acre and the
percent of sugar in beets was satisfactory.
Arizona had a total of 20,400 acres of grapefruit and

acre that contained 12 percent sugar or more. During

oranges in 1941. Of this total 19,000 acres were in

1973 -79, beets were harvested from an average of 13,800
acres each year, mostly from the central valleys, with an
average yield of 21.7 tons per acre.

times was harvested in 1967 from 12,000 acres. The

Beets proved to be ideally suited to cultivation in

Maricopa County and 1,400 acres were in Yuma County.
By 1979 the total Arizona acreage of all citrus was 50,240
of which 29,490 acres were in Yuma County and 20,750
acres were in Maricopa County. About 58 percent of the

Maricopa and Pinal counties. The highest yields in the
State were obtained in Yuma County but the long trucking distance from that area to the refinery near Chandler
added greatly to the cost. Beets at the higher elevations,

Yuma acreage was used to grow lemons; most of the
remaining 42 percent were in Valencia oranges. The
Maricopa County acreage was 35 percent oranges, 32
percent grapefruit and the rest about evenly divided be-

mostly Cochise County, were harvested in the fall and this

tween lemons and tangerines.
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There was of reduction of approximately 10,000 acres
in the size of Arizona's citrus groves from 1975 to 1979.
During that period, an average of 420 cartons of citrus
fruit were produced per acre. Productivity was much less
during 1960 -64 when the yield was 364 cartons per acre,
from a total of 31,475 acres. By 1979, citrus acreage in
Maricopa County was on the decline, mostly due to urbanization.
During the mid -1970s a steady decline in the U.S. per

capita consumption of fresh lemons was observed but
exports and use of lemon juice in soft drinks increased.
Large increases in the acreage of lemon groves in the
United States occurred. It was clear that there would be a

downward pressure on prices. Citrus groves in Yuma
County decreased about 10,000 acres from 1977 to 1979,
with most of the decrease occurring in lemon acreage.
Arizona growers produced about 75,000 acres of vegetable crops each year during the 1970s, in spite of unusually strong competition from California. One of the very
high value crops produced was lettuce. For the crop year
ending 1979, 42,300 acres were harvested with an average yield of 20,200 pounds per acre and a field value of
nearly $97 million. Acreage of lettuce was fairly constant
from 1960 to 1979. During the four years ending 1979,
Arizona producers harvested 39,200 acres of lettuce with
an average yield of 20,800 pounds per acre. This yield was

about 16 percent greater than obtained during 1960 -64
when 17,900 pounds per acre of lettuce were harvested
from 41,580 acres. By 1979 more than half of Arizona's

with relatively high priced meat products. Most housewives and other consumers were aware that there was for a

time a meat shortage in the United States."
By 1979 the commercial cattle- feeding decline was
especially marked in Maricopa County, as commercial
feeders closed down their lots and moved their cattle and
feedlot operations to Pinal or Yuma counties. At the same
time there was an increase in the number of individuals
growing animals for their own use or for an occasional sale.
Arizona had an average of 68,000 cows for milk production from 1975 to 1979. During this period the average milk production per cow was 13,003 pounds annually. The cow population during this five -year period was
36 percent greater than it had been from 1960 to 1964,
and the average amount of milk produced per cow was 35
percent greater than during the earlier five -year period.
This increased production helped to satisfy the demand by

the growing population of Arizona for milk and milk
products. There was a steady increase in productivity for
dairy cows from 1914, when Extension began in Arizona,
until 1979. The massive increase in productivity was a

credit to the Arizona Dairy Industry and to all those
associated with it.
The hot, arid climatic conditions of Arizona were associated with high calf mortality, and mastitis and poor
reproductive performance in cows. Extension Dairy
Specialist Dennis Armstrong and Agent Otis Lough encouraged use of evaporatively cooled, shaded areas for

lettuce crop was grown in Yuma County. Maricopa,
Pinal, Cochise and Pima counties also produced significant amounts of lettuce.
Much of Arizona is public domain. Personnel of the
Arizona Agricultural Extension Service frequently found
themselves in a middle position relative to issues pertaining to best uses of public lands. When this occurred every
attempt was made to serve as a mediator in disputes and to
provide needed unbiased information from which equitable judgments could be made.
The Range Coordinating Committee in the College of
Agriculture increased its efforts to help ranchers evaluate
and resolve public and related problems during 1973 -79.
When ranchers were required to reduce livestock numbers

to conserve natural vegetation and preserve wildlife
habitats, they suffered income reductions. Extension
sought to provide information that ranchers could use to
make better judgments relevant to selecting income alternatives.

Cattle on feed each year from 1975 to 1979 averaged
370,000 head, a considerable decrease from the average of
518,000 head fed annually during 1970 -74. Most cattle

feeding in Arizona was in Pinal, Yuma and Maricopa
counties. Extension Marketing Specialist C. Curtis Cable
Jr. said in 1977, "By late summer many retail meat cases
were empty, or only partially filled on an irregular basis

Cows making use of the Dairy Science research facilities at

the Campbell Avenue, or Campus, Farm, 1958.
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Sugarbeet date -of- planting demonstration harvest getting underway, Pima County, 1979.

dairy cows and calves to reduce heat stress. As a result, 20
percent of the cows in Arizona were cooled by evaporative
shades in 1979. Demonstrations, field days, conferences

and publications were used in combination to introduce

this innovative practice in dairy herd management.
Arizona dairymen were leaders in the United States in the

adoption of milking parlor design and mechanization
systems that reduced labor costs for milk production.
Dairymen from other states and countries frequently visited Arizona to learn of new developments in the State.
Some estimates indicated that the new concepts for cooling animals increased their productivity, increasing gross
income by about $90 per cow each year.
About 380,000 sheep were shorn each year between

1975 and 1979, with an average fleece weight of 7.1
pounds. This was 109,000 fewer animals than had been
shorn during 1960 -64 but the weight of each fleece during the latter period was about the same as for the former.
The average number of sheep and lambs on Arizona farms

increased slightly from 1960 to 1979 and averaged
475,000 in the four years ending in 1979.
In 1979 aflatoxin was recognized as a serious problem
in the State. A fungus attacked seedwalls of cotton bolls
and penetrated into the "meats" to form a chemical called
aflatoxin. When cottonseed containing aflatoxin was fed
to dairy animals, some of the toxin was transmitted to
milk. Since aflatoxin had earlier been determined to be a
cancer -causing agent, this situation created widespread
concern. Otis Lough, dairy agent in Maricopa County,
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identified a practical method to reduce the amount of
alfatoxin in contaminated cottonseed. Cottonseed was
placed in large plastic bags and treated with ammonia.
Cotton grown at elevations above 1,800 feet averaged
much less aflatoxin dun cotton grown at lower elevations.
Cotton picked from the ground was found to be particularly vulnerable, and often averaged as much as 50 times
more aflatoxin than cotton picked from the plant.
The average annual number of hogs and pigs on all
farms in Arizona from 1975 to 1979 was 7,137,000. This
was more than double the number during the preceding
five years. Numbers of hogs and pigs fluctuated greatly.
For example, in 1978 there were 10,296,000 head while
in 1976 only 4,752,000 populated Arizona. About two thirds of Arizona's hogs and pigs were reported to be in
Navajo, Cochise and Graham counties in 1979. Other
counties with significant hog populations were Yuma,
Maricopa, Pima and Pinal. Extension Farm Management
Specialist Scott Hathorn Jr. published cost data concerning swine in 1978. Annual swine seminars, sponsored by
the Agricultural Extension Service and the Arizona Pork
Producers Association, were presented during 1973 -79.
Elmer Menzie, Curtis Cable Jr. and Timothy Wolfe published Bulletin A -76 Economics of Arizona Hog Production in

1973 . A swine disease surveillance program was launched

by Extension Veterinarian Edward Bicknell in 1978.
The average number of laying hens in Arizona during
1975 -79 was 587,000, a decrease of about one -third from
1960 -64 levels. But egg production per hen had increased

by 10 percent and averaged 232 eggs per year. Most of
Arizona's commercial poultry flocks were in Maricopa and
Pima counties. There are about 100 days in southcentral

Arizona when peak temperatures reach 100° F or more.
Cooling poultry facilities during this period significantly
improves egg production.
Methods for marketing range cattle during the 1970s
included selling direct to feeders, packers or other farmers
and ranchers; auctions; terminal markets; and sales to
dealers, local buyers or commission men. Extension's
efforts in marketing livestock centered on encouraging

tion program for the Arizona nursery industry. The objective of the program was to raise the level of competence of

Arizona nurserymen and to improve services they provided to the public. Extension home landscaping programs received major attention during 1973 -79, in part,
because of increases in the State's population and the
resulting increases in the number of new homes requiring
landscaping.
Maricopa County staff handled about 12,000 telephone
calls and 2,500 office visits about urban horticulture each

year between 1973 and 1979. Agent Boyce Foerman

and assisting with the cattle listing service and with

published the Professional Gardener, which was mailed to

livestock auctions.
Extension economists studied markets and developed

1,800 nursery workers and other persons interested in
horticulture.
Statewide, rapidly expanding demands for horticultural information by home gardeners made it necessary to

outlook information, which was in turn provided to
everyone interested. The USDA provided livestock market news based upon the exchange of unbiased information on market conditions between producers and others
in the livestock, meat and wool industries. According to
C. Curtis Cable Jr. , Extension economist, there were
about 50 federal and state officials covering trading at
about 250 public markets, direct sales in important production areas and wholesale meat and wool sales at major
marketing centers. These reports were made available to
radio and television stations, newspapers and trade journals.

Extension Farm Management Specialist Scott Hathorn
Jr. prepared field -crop budgets and pump -water budgets
in such a way that all areas of the State were served. He did
this in cooperation with agricultural agents and others.
Data published in these budgets became well known and
were routinely used by farmers, banks and others concerned with production agriculture. Finally, the cost of
operating various kinds of machinery was computerized
by Extension Machinery Specialist Walt Hinz late in the
1970s.

Mark Lloyd was appointed farm safety specialist in
1975. The programs he provided leadership for in the
State resulted in a reduced number of farm -related accidents.
Arizona dairy farms had the highest accident rate of all
agricultural enterprises in the 1970s. Use of semiautoma-

tic equipment lowered labor costs but increased the
chance for accidents. Extension Dairy Specialist Ralph
Van Sant and Agent Otis Lough helped create a committee of dairymen that met with the State Accident Cotn-

pensation Board. Steps were taken at the meeting to
reduce hazards on dairy farms. Another area of concern in
farm safety was that of mixing and applying pesticides.
Extension personnel encouraged closed -mixing to protect
farm workers and to improve pesticide application precision. By 1979 farm safety had attained a strong place in
Extension educational programs.
Extension Specialist Charles Sacamano played a major
role beginning in the 1970s in helping develop a certifica-

place

greater emphasis on mass media educational

techniques, especially television. Television programs
presented included From the Ground Up, a videotaped
three -minute home gardening program aired each Friday,
Town Topics a weekly eight- minute gardening program,
Beat the Peak , a series of nine, 30- second television spots
used by all commercial stations serving the Tucson area,
and Sacamano's Garden , a series of 26 half -hour gardening
programs produced in 1975 and played each year in several major population centers. The television programs of
the 1970s reached an estimated 1.5 million people each
year.

Agricultural agents worked intensively with nurserymen because they were recognized as landscape authorities

and gardening counselors to the public. Horticultural
Agent Boyce Foerman published Landscape Gardening
Trouble Shooter, a weekly newsletter for nurserymen. Foerman also published each month the Professional Gardener,

written primarily for some 2,000 grounds maintenance
personnel, landscape architects and landscapers and other
horticultural advisers in Central Arizona. These on -thespot professionals were logical and effective disseminators
of landscape and gardening information.
Pima Agricultural Agent W. George Brookbank used a
demonstration vegetable garden in educational programs
at the Extension Garden Center from 1974 to 1979. It was
important in educational programs there and was an inspiration for both experienced and beginning educators. The

primary purpose of the vegetable garden was to provide
visitors with information about varieties suitable to cultivation in Tucson.
Agricultural agents and Extension specialists were particularly active in homeyard agriculture during 1973 -79.
In an average year they sponsored a dozen garden meetings

and garden fairs with 18,000 to 20,000 persons participating. More than 1 million people were involved in
some type of urban horticulture in Maricopa County in
1979. Most residents of Central Arizona had moved to the
State from other places in the United States.
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During groundbreaking ceremonies November 5, 1984 for construction at the Maricopa Agricultural Center,
Dean Bartley P. Cardon predicted that "within five years the Center will be recognized as a world -class facility
for agricultural research." From left are University Assistant Vice President for Planning and Budget George
Cunningham, Experiment Station Director L. W. "Pete" Dewhirst, Cardon, Board of Regents Agricultural
Advisory Committee Member Dwight Patterson and Ralph Hunnicutt, ESCON Builders, Inc., Tucson.
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Chapter 8/1980...
Through the University, the College of Agriculture
secured approval from the Regents in July 1984 to start
design and engineering work on a variety of projects at the
year -old Maricopa Agricultural Center in northern Pinal
County and at the newly leased citrus research center near

Sun City. The total estimated cost was $5.1 million.
Construction was to be financed entirely by the Agricul-

ture Revenue Bonding Authority. The Authority, in
turn, was financed indirectly with income on revenue
from the sale or lease of College research properties at
Mesa, Phoenix, Tempe and Tucson.
Acquiring the Maricopa Agricultural Center and leasing the property near Sun City occurred in 1983, five years
after the Regents appointed a seven -member committee
to review agricultural programs of the State universities
and specifically to "investigate the need for and use of the
experimental farms operated by the universities."
The committee made several preliminary recommendations to the Regents in 1979. The recommendations, as
subsequently modified and accepted by the Regents, included the sale or lease of most College of Agriculture
facilities in the Phoenix area and some facilities in the
Tucson area. The Regents also decided that money from
the sale or lease of College properties should be used for
acquiring replacement facilities remote from urban cen-

ters and for providing and upgrading other needed
facilities, including offices, meeting rooms and laboratories.

The College's 44 -acre River Road Farm in Tucson, a
gift from the Corcoran family, was sold for $460,000 in
1980.

Fifty acres of the 160 -acre research farm at Mesa were
sold for $3.5 million in 1982. Ninety more acres of it are
designated for sale or lease, with 20 acres to be kept for

urban horticultural research and education. The Mesa
farm was purchased in 1914 with contributions from area
farmers and State appropriations.
The 40 -acre Salt River Valley Citrus Station in Tempe,
a gift to the University from area citrus growers in 1943,

was sold in 1983 for $5.6 million.
Research field work also has stopped at the University's
265 -acre Cotton Research Station in Phoenix. Arrangements were made for long -term leasing of this property
along Broadway near Interstate 10. The farm was donated
by the Arizona Cotton Planting Seed Distributors and the
Arizona Cotton Growers Association in 1955.
To replace the Mesa and Phoenix facilities, a 2,110 -acre
farm near the town of Maricopa was purchased for about
$6.2 million in late 1982 with money from the Tucson
and Mesa sales and with money borrowed from the University of Arizona Foundation. Named the Maricopa Agricultural Center, the farm includes 500 acres for research
and educational uses, the rest being reserved for use as a
unique agricultural demonstration farm. The latter portion serves to demonstrate or to adapt research technology
to commercial -scale crop production. The research portion will include the University's new Irrigation Research
Center and eventually may include the University Dairy,
now in Tucson.
Research field work began at the Maricopa Agricultural
Center last year, but the site lacks laboratories, offices,
meeting rooms, utilities and some essential farm struc283

tures. These facilities are necessary for the Center to fulfill

its obligations in research, education and Extension.
The Maricopa Center site is not suited to citrus production, however, and the University arranged a 20 -year lease
on 40 acres between Sun City and Beardsley for research

previously conducted at the Tempe farm on citrus and
other tree crops. Cost of the lease is $5,000 per year.
To get maximum, long -term benefit the University,
Regents and Legislature agreed to put revenues from the
sale or lease of College farm properties into an endowment

fund, and to use income from the fund to acquire and
upgrade College facilities, such as the new Maricopa and
citrus farms. But much of the planned development was

badly needed earlier than interest could accumulate to
finance it, so the Regents and Legislature authorized sale
of up to $24 million in bonds to be financed by income
earned on the endowment fund.
Proposed developments at the Maricopa Agricultural
Center account for more than nine -tenths of the estimated
$5.1 million cost of Phase One Development for it and the

citrus center. The essential facilities planned for Phase

One Development at the Maricopa Center include a
25,700- square -foot building for laboratories and offices, a

farm shop building, a pesticide storage shed, an equipment shed, a laboratory cotton -ginning facility, irrigation
research facilities, six residences, two 6,000- square -foot
greenhouses, and electrical, water and sewage facilities.

about the concept of a publicly supported animal diseases
diagnostic laboratory. As dean of the College he quickly

recognized the need to make a move on the issue. The
options were to continue the situation as it had been for 43

years, to separate the service from the department and
improve it, or to drop the service entirely.
Less than a year after assuming the deanship, Cardon
assembled a group of livestockmen on May 6, 1981, and
proposed the question of whether to discontinue or to
separate and expand the service. The vote favored the
latter option.
In the fall 1980, the Department of Nutrition and Food
Science enlarged the master of science program in dietetics
to add a thesis option. Written sets of requirements have

been developed and approved for the two options in the
master of science program in dietetics and in food science.

With development of a Universitywide Department of

Biochemistry and consequent broadening of graduate
programs in biochemistry, a University committee was
appointed in 1978 to examine the program operated by
the Committee on Agricultural Biochemistry and Nutrition. This committee recommended that the name of the
Committee on Agricultural Biochemistry and Nutrition
be changed to Committee on Nutritional Sciences and

1980 -81

Bartley P. Cardon became dean of the College of Agriculture December 1, 1980. He returned to the College
where he had been a faculty member of the Departments of
Veterinary Science and of Animal Sciences between 1946
and 1954, and where he had earned the master of science
degree in the Department of Agricultural Chemistry and

Soils in 1940.
Darrel Metcalfe stepped down from the deanship to
make way for Cardon, but retained his responsibilities as
director of Resident Instruction, associate dean and assistant director of the AAES.

Requests by the people of the State for diagnostic
service from the Department of Veterinary Science had
continued since its beginning but were declining slowly
when Cardon became dean. No progress toward separating that service from other departmental responsibilities
had been made over the years. The decision to terminate
the service if it could not be managed better was dangling
when Cardon returned to the College.
During Cardon's absence of 26 years he became one of
the best -known figures in Arizona agriculture. In his
career of guiding the business success of the Early Fat Feed

College of Agriculture Dean Bartley P. Cardon,

Company and Arizona Feeds he had not spoken publicly

1980 -Present, 1983.
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remodeling and equipment purchase during 1979, and a
special appropriation of $41,000 was made by the State in
1980 to purchase additional equipment. This support
allowed substantial progress in converting the former
milk processing plant into a general food processing facility that benefits the instructional and research programs of

the department and of the College. A standing departmental committee has been established to set
guidelines and develop policy for use of the facililty.
Taylor is responsible for supervising daily use of the facility.

The High Pressure Laboratory built on the Campbell
Avenue Farm, now the Campus Agricultural Center, in
1962 and enlarged in 1966 was operated by Archie J.
Deutschman until his retirement in July 1981. The shift
in research emphases in the department toward laboratory
and educational programs in the biological aspects of
nutrition and food science had resulted in progressively
less use of the laboratory. Use by other departments such

as Chemistry increased, however. Consequently, the
small building where the high pressure experiments were
conducted now is operated by the AAES on a service basis.

Forestry Professor Philip Knorr teaches range student
Maryam Niamir and forestry student Gerris Willis
how to make maps from aerial photographs in a
photogrammetry class, 1981.

that the graduate -level degree programs in nutrition be

expanded and broadened. This recommendation was
adopted, and in September 1979 the name change was
approved by the Board of Regents.
A new committee of six that included five from the
Department of Nutrition and Food Science -Harrison,
Reid, Vavich, Weber and Goll -was named. This committee developed a set of policies and procedures to govern

the new degree programs. These policies were approved,

and the new interdepartmental Graduate Program on
Nutritional Sciences has been operating since 1980.
Forty -seven faculty members from the Colleges of Agriculture, Arts and Sciences, and Medicine have been
designated as the Graduate Group on Nutritional Sciences; members of that designated group can serve as
major advisers for graduate students in nutritional sciences.

The milk -processing plant that had been operated on

the University campus by the Department of Animal

Programs in the School of Renewable Natural Resources were reduced to four divisions in 1980 to increase
the operating efficiency of the School and of the chairmen.
The four divisions created were Forest - Watershed Resources, including forest management and watershed hyd-

rology with Philip N. Knorr, chairman; Landscape Resources, with Michael M. McCarthy, chairman; Range
Resources with E. Lamar Smith, chairman; and Wildlife,
Fisheries and Recreation Resources, including natural
resource recreation, fisheries science and wildlife ecology

options with C. Roger Hungerford, chairman. The Soil
and Water Science Program was transferred to the Department of Soils, Water and Engineering.
In Feburary 1981 the Range Management Program in
the School was accredited by the International Society for
Range Management, thus bringing to three the number of
School divisions that were nationally accredited,

Forest -Watershed, Landscape Architecture and Range
Management. The Division of Wildlife -Fisheries Science
meets national certification standards.

Work of the School this year included range workshops, task force activities and long -term resources

monitoring.
To reduce conflicts between federal and State agencies

Sciences was discontinued in 1978. Milk from the Animal
Sciences dairy herd then was sold commercially. The milk
processing plant and the position of the processing facility
manager occupied by R. R. Taylor were transferred to the
Department of Nutrition and Food Science. Efforts were

and livestock permittees, Extension range specialists

initiated to develop this facility into a general food -

workshops by range faculty, county Extension personnel,
agency personnel and livestock operators.
Annual workshop activity created such a demand from
agencies and ranchers for range management assistance

processing laboratory that could be used in both instructional and research programs in the College.
The College made $28,000 to $30,000 available for

started a series of range workshops to evaluate techniques
used by agencies to determine grazing capacity on Arizona

ranges. The evaluation techniques were compiled in a
handbook and discussed at range schools, field trips and
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In 1960, Lyle Sowls, professor of wildlife ecology, had
initiated an investigation into the ecology and life history
of peccary (javelina) species. This research, recently pub-

lished as a book by the University of Arizona Press, is
recognized internationally as the authority on the biology
and management of these species.
But the Department of Soils, Water and Engineering
claims perhaps the longest research project with a continuous history. It was the agricultural engineer's

groundwater study initiated in 1903 by G. E. P. Smith
and continued through 1980 by H. C. Schwalen, W. G.

Range Research Task Force member John Tanaka,
standing, and Steve Cassady, U.S. Soil Conservation
Service, list plant species in long -term monitoring plot on
Patsy Haydon's ranch near Florence, 1981.

Matlock and Marshall Flug, consecutively. The information gained on the groundwater system, acquifer characteristics, predicted streamflow from mountain snowpack,
groundwater recharge, rainfall runoff characteristics,
sediment transport and the continuous record of groundwater levels have served as bases for use by others. Included are investigators conducting related studies, farmers and land developers in major planning decisions, and
governmental agencies in determining Critical Groundwater Areas, later identified as Active Management Areas
or Irrigation Non -Expansion Areas.
Using data from a precision field border completed in
1968, Delbert D. Fangmeier, of the Department of Soils,
Water and Engineering, has made significant contributions to the understanding of border irrigation flow. With
the verification of mathematical models, improved design
criteria and management practices have resulted in sound

that in 1980 a Range Task Force was formed at the

bases for better irrigation efficiencies and substantial
water savings to agriculture in Arizona.
In 1981, staff of the Arizona Remote Sensing Center

University to increase the information base and assist in
solving permittee- agency conflicts on management of
public rangelands.
The workshop and Task Force activities identified a
need to monitor vegetation response to range manage-

ment. To meet this need, an unbiased and sensitive
method of measuring vegetation changes with frequency
transects was developed and used to establish monitoring
transects at specific sites on ranges throughout Arizona.
These transects provide an excellent basis for communication and document specific changes that occur in response
to management. Phil Ogden is project leader.
Long -Term Resource Monitoring is a multidisciplinary

developed a system for identifying irrigated agricultural
fields using digital satellite images. This system used the
relationship between the light energy reflected by plants
in the red and infrared parts of the spectrum to identify
fields that had crops. By performing this operation several
times during the growing season it was possible to estimate total irrigated area and crop type within individual

fields. A variation of this system was adopted by the
Arizona Department of Water Resources.
The Office of Arid Lands Studies (OALS) received
nearly $3 million in grants and contracts during fiscal
1981. It was an OALS responsibility to undertake development of the University Bioenergy Research Facility

project initiated in 1980 in the Division of Landscape

(BRF). This facility was designed to convert biomass

Resources to develop flexible long -term, problem -solving
monitoring schemes on selected critical lands in Arizona.

harvested from arid- adapted vegetation to solid and liquid

A primary premise is that information collected during
the next 10 to 50 years will be relevant for solving problems at that future time.
The primary tasks are to collect information related to
conversion/retirement of rural and agricultural lands; to
baseline conditions of riparian ecosystems; to impacts of
new technologies on land uses; and to displacement /user
conflicts in unique natural and mammal environments.

cluded was a cooperative study with the Optical Sciences
Center on the cultivation of tumbleweed for conversion to
fuel. OALS also entered into a cooperative agreement with
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fuels, rubber, food, fiber and chemical feedstocks. In-

the Four Corners Regional Commission to assist the
Western Governors' Policy Office in developing a research
agenda on low- water -use and low- energy -use cropping
stategy.

In the Department of Animal Sciences B. L. Reid

clearly demonstrated the beneficial effect of fat in partially
alleviating heat stress in laying hens and in improving
production. His work is recognized nationally as classic in
defining the role of fat utilization in hot climates.

International Agriculture Programs (IAP) activities
continued to increase each year as evidenced by the four
new projects begun in 1980.
Energy and Economic Factors in Agriculture in Northeast Brazil was the focus of a three -year research project
sponsored by USDA and begun in 1980 in cooperation
with the Brazilian Department of Agriculture.
The Niger Sorghum and Millet Collaborative Research
Support Project (CRSP) begun in 1980 continued with
the University of Nebraska leading the USAID project
that also involved Purdue University. College scientists
tested the drought tolerance of crop varieties at the AAES
Yuma Farm (Agricultural Center). V. Marcarian was the
principal investigator.
The project, Development of Faculty of Meteorology
and Arid Lands (FMAL) at Saudi Arabia's King Abdulaziz
University (KAU) began in 1980. The three -year program was sponsored by KAU through the U. S. Department of Treasury, USDA Joint Commission and CID.

The School of Renewable Natural Resources and Univer-

sity Department of Anthropology, primarily, provided
the long -term administrative and logistics assistance and
technical support. A research coordinator also was provided to KAU during the establishment of FMAL. Linkages with Saudi research and curriculum planning personnel were emphasized. M. M. Fogel and T. E. Downing are

project codirectors. (See School of Renewable Natural
Resources, 1979 -80 for more information about this project.)

In Senegal, the Bean Cowpea CRSP began in 1980.
USAID funded this four -year project through Michigan
State University, cooperating with the College of Agriculture and the University of California, Riverside, to improve biological nitrogen fixation. The field sites were the
AAES Yuma Farm (Agricultural Center) and fields in
Senegal. V. Marcarian was the principal investigator.
The project in Upper Volta ended this year. And
H. Henderson succeeded Kate Cloud as CID /WID coordinator.

W. R. Gardner became head of the Department of
Soils, Water and Engineering July 1, 1980. The department had been managed for three years by acting heads,
R. K. Frevert, one year, and Frank Wiersma for two years
preceding Gardner's appointment.
M. G. Vavich retired from the Department of Nutrition and Food Science January 1, 1981, after 35 years with
the College.
1981 -82

Establishment of the Animal Disease Diagnostic
Laboratory in the College of Agriculture was approved in
April by the Arizona Legislature. Funding to develop the
long- sought laboratory amounted to $645,600.

A development in 1981, in addition to the positive
stance taken by representatives of the State's livestock
industry, that helped push establishment of a full -service
animal disease diagnostic laboratory was the need expressed by the Arizona Racing Commission for a reliable

postrace testing service. The proposed laboratory was
planned to include the capability to provide this service.
The task of building the laboratory began July 1, 1982,
and now the diagnostic laboratory is in full operation.

Plant Sciences Professor R. Thomas Ramage with
grain- counting machine used in analyzing harvest of
single- irrigation barley variety he began developing in
1973 in cooperation with a USAID project in North
Africa, 1981.

Elsewhere in Veterinary Science, work in progress since
1982 in the laboratory of Lynn A. Joens is leading toward
a vaccine for swine dysentery, an economically significant
disease that affects swine worldwide.
Since 1958, Plant Pathologist Merritt R. Nelson has
isolated, characterized and identified more than 100 plant
viruses in Arizona. With data obtained from field and

laboratory studies, control measures for some of these
plant diseases have been devised. These viruses have been
studied in the field and laboratory using the most modern
technology available.
287

Veterinary Science Head William J. Pistor, right, with Animal Pathologist Ned W. Rokey at Animal Pathology
Laboratory at Mesa, 1957.

Veterinary Science
The Department of Veterinary Science began as
and remains the University's center for research,
education and extension relating to animal health
and disease. Initial emphases were on service responses to requests from animal owners who needed
diagnostic information and disease control recommendations. The significance of the continuing demand for this service during almost half a century
led to the formal designation in 1982 of a veterinary
diagnostic laboratory in the College of Agriculture.
Veterninary science in the College of Agriculture
began as the Division of Animal Pathology in the

?88

In the early years the Department was responsible
for a few service courses in anatomy and physiology

Department of Animal Husbandry in 1937 and
became a separate department in 1938 with Wil-

and in animal and poultry diseases. After World
War II an increasing number of college students
became interested in careers as veterinarians. The
result was that student counseling in preveterinary
studies became a significant task. It peaked in the
1970s, with between 200 and 300 students being
counseled by as few as four faculty. During this
period the feasibility of establishing a veterinary
college at the University was investigated and recommended but not approved. Student contact remains an important faculty obligation even in the
current period of enrollment adjustments. Almost

liam J. Pistor as its head and only faculty member.
Pistor had been recruited in 1934 as new faculty in
the Department of Animal Husbandry in response
to pressures from Arizona woolgrowers for investigations into their animal health problems.

200 students are advised by seven faculty advisers.
Since a maximum of 20 Arizona students can enter
veterinary college each year, not all of whom are
from the University, a good part of each adviser's job
is guiding students into satisfying alternate careers.

Pistor's service -oriented activities, and later those
of other faculty, created a significant population of
information seekers across the State. In the days
when the University had telephone operators, they
seemed to know that someone in veterinary science,

whether in office or at home, could respond to
almost any inquiry Questions ranging from how to
keep woodpeckers from making holes in the walls of
adobe houses to "My cat is missing. Do you have it ?"
Former students, some of whom had become vet-

erinarians after leaving the University and others
including farmers and ranchers who had been helped
with some animal health problem, seldom passed up

an opportunity to visit with faculty in veterinary
science.

For these reasons, scheduling organized research

was difficult. Nevertheless in the late 1950s and
through the 1970s some faculty made significant
contributions.

Their investigations related

to

bovine cysticercosis (beef measles), animal coccidioidomycosis (valley fever), plant nitrate intoxication, cattle salmonellosis and bovine nematodiasas,

In 1977 C. J. Mare' came to head the department

and embarked on a resolute effort to increase research productivity by reducing as much as possible

the student contacts with the diagnostic and other
service functions of newer faculty. The scheme
worked fairly well for the newer faculty, but little
changed for those who had been responding to service requests for many years. The formal establishment in 1982 of a diagnostic laboratory provides for

full -time faculty and staff assignments in animal
disease diagnoses. However, faculty from both research and service elements of veterinary science
continue to teach and counsel students.
Between 1938 and 1984 the College of Agriculture veterinary science faculty and staff have grown
from one veterinarian and one technician to 10 veterinarians, six nonveterinarian faculty, 15 technicians, six office personnel and 15 graduate students
and student technicians. Gains in the first 46 years,
and particularly in the last decade are in the number
and technical expertise of faculty, depth of technical

support, amount and sophistication of equipment
and in scope of student contact, now encompassing
teaching a four -year undergraduate curriculum and
participating in an interdepartmental graduate program.

In the School of Renewable Natural Resources, William W. Shaw replaced C. Roger Hungerford as Wildlife,
Fisheries and Recreation Resources Division chairman in
1982 and, in 1983, Stanley K. Brickler replaced M. M.
McCarthy as Landscape Resources Division chairman.

With the reorganization begun a year earlier complete,
the undergraduate and graduate programs in wildlife
ecology and fisheries science were consolidated and master
of science and doctoral degrees were offered in Renewable
Natural Resource Studies.

In 1981, a National Park Service Research Unit was
established within the School. Its activities were directed
to studies of vegetation in the Grand Canyon National
Park, riparian habitat analyses and ecological studies of

columnar cacti at Organ Pipe Cactus National Monument. Roy Johnson is unit leader. The Center for Remote
Sensing and its personnel were transferred in 1982 to the
College Computer Applications Group. The School's information services functions had been transferred to the
College in 1977.

The Natural Resources Measurement, Analysis and
Communications Teaching Laboratory was established in
the School in 1982 to train undergraduate and graduate
students in computer technology.

Combining the undergraduate curricula in wildlife
ecology and fisheries science in 1981 resulted in more
efficient and effective student training in both majors.
Another major educational innovation was establishment
of the interdisciplinary graduate -level program in Renewable Natural Resources Studies. This program offers masters' and doctoral degrees to students and to mid -career
professionals interested in natural resources administra-

tion, planning, management and research. It provides
training and research opportunities in natural resources in
as policy,
economics and behavioral science. Graduates will be able
to provide expertise that cuts across natural resource disciplines and bridges gaps between technical and
economic, social and political considerations. The estab-

combination with studies in such areas

lishment of this new graduate major in Renewable
Natural Resource Studies and formal recognition of an
arid -land forestry option in the master of science program

for Watershed Management in 1982 have resulted in

a

substantial increase in graduate applications from around
the world.
A project in the School to test rangeland monitoring
techniques began in 1981 and was funded by the USDA
under the Special Grants Program for Antidesertification
Research. The general purpose of the project was to de-

velop better procedures to collect and interpret data on
rangelands that can be used to estimate carrying capacity
and to monitor changes in range vegetation and soils
related to management.
Landscaping with water -conserving plants has been a
program of the School for some time. The use of natural
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and introduced desert plants for site beautification, soil
stabilization and water conservation has been promoted by

various divisions of the School as well as other departments in the College. The concept became a widely accepted practice that has resulted in tremendous savings in
precious water, reductions in landscape planting and
maintenance costs, and preservation of unique desert
plants. Major publications coauthored by members of the
School that have promoted the practice include Lands caping with Native Arizona Plants , by the Natural Vegetation
Committee of the Arizona Chapter of the Soil Conserva-

tion Society of America, E. M. Schmutz, editor; Native
Trees and Shrubs for Landscape Use in the Desert Southwest , by

C. M. Sacamano and W. D. Jones; and Plants for Dry
Climates by M. R. Duffield and W. D. Jones.
Natural resource recreation projects in the School have
been aimed at providing resource managers with informa-

tion about public preferences and values with regard to
recreation. For example, a study at the Mogollon Rim in
the Payson -Heber area showed that many visitors and
potential visitors simply were unaware of some of the
recreational facilities in the area. These facilities, consequently, were being underused while others nearby were

being overused. Hence, the capacity and recreational
benefits provided could be increased by providing more
information to the public about the recreational opportunities around Payson- Heber. Studies in southeastern
Arizona have demonstrated the importance and value of
nongame wildlife to Arizonans and visitors to the State.
In 1982, Arizona Remote Sensing Center (ARSC) personnel in OALS completed the first detailed map of the
vegetation of Grand Canyon National Park. Terrain is
extremely rugged in the Park and many areas are virtually
inaccessible. Vegetation is highly variable. Thus, a map-

Project objectives were to intensify the integration of
crops and livestock in the Gambian farming system.

ping system was developed based on the relationship

J. Hayden were team members.

between vegetation and terrain. These relationships were

The Agricultural Policy Development in Portugal
project also got underway in 1981 in cooperation with
Stanford University and the USDA/Economic Research
Service. The College and the University of Arizona provided nine person months of agricultural economics and
four months of agricultural anthropology support annu-

established through intensive field study that included
more than 2,000 sample sites. Using these relationships,
vegetation types could be predicted based on terrain conditions observed on aerial photographs. ARSC also under-

took environmental sampling to monitor indicators of
desertification, studies of biotic diversity and Native

Head of the tapeworm (Taenia sp) identified by L. W.
Dewhirst as cause of cysticercosis of cattle in Arizona
feedlots.

Emphases were placed on determining how to assure an
adequate year -round supply of quality forage and to measure the usefulness of various local forage supplements
during the annual dry season. S. F. Deffendol and

ally to this USAID project. Project objectives were to help

for semiarid rangeland assessment and texture feature

the Government of Portugal determine the impact of
membership in the European Common Market on its

extraction. The NADSAT program at OALS continued to
provide assistance for such diverse services as assessments

agricultural economy and, accordingly, to assist Portugal
in developing or revising its agricultural policies.

of soil, water, fishing, range and energy potential of

J. Hillman was the project director.

American Indian tribal lands, determination of rights of -way status, and technical and management assistance

The program of Technical Assistance to Madeira Ministry of Agriculture for Jojoba Research was sponsored by
USAID during 1981 -84. Also, through USDA, provision
was made to advise the Ministry of Agriculture on establishment of a national agricultural policy. L. Hogan was
the project director.
Implementation of the Comprehensive Program for
Overall Agricultural Development in Yemen began in

American agriculture, and large -scale aerial photography

to reservation -based enterprises.
Overseas, the Gambia Mixed Farming Study, Agricultural Development, began in 1981. Colorado State University was the lead institution in this three -year
USAID /CID project. The study required an agricultural

economist and a range manager for 72 person months.
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Michael A. McClure, standing right, and Gopinath Rao with the scanning electron microscope showing images of the
Taenia sp head in the micrograph on page 290.

1981, with R. P. Upchurch as project director. For more
information see 1979 -80. And the first water -harvesting
short course was offered this year for students from developing countries. It was sponsored by USDA and W. G.
Matlock was principal investigator.

sponsibilities have concerned diagnosis, operating of sev-

Darrel S. Metcalfe, director of Resident Instruction

Arizona Plant Pathology, a periodical on plant disease

since July 1, 1958, and dean and acting dean from January

research in Arizona.
Construction began this year on the new Agricultural
Engineering Research Shop at the Campus Farm (Agricultural Center).

1978 to December 1, 1980, retired June 30, 1982.
Also stepping down on that date was University Presi-

dent John P. Schaefer. He had been appointed to that
position July 1, 1971.
Roy Rauschkolb was appointed director of the Arizona
Cooperative Extension Service (CES) and associate dean of
the College effective September 18, 1981.

Edward N. Mulrean became a member of the plant
pathology Extension staff at Phoenix. His principal re-

eral plant disease clinics in the State and developing
crop -loss estimates. Mulrean has developed and published

1982 -83

LeMoyne Hogan became head of the Department of
Plant Sciences in 1981, succeeding R. P. Upchurch who
had been appointed associate dean and the first director of
development in the College. In addition to supporting the
numerous, effective programs in plant sciences, Hogan
encouraged additional improvement in resident instruction, more emphasis on the identification of economic

Henry Koffler, a 1943 University of Arizona College of
Agriculture graduate, returned to campus on July 1, 1982
as the 16th president of the University. He had majored in
agricultural chemistry and graduated with high distinction.
Nearly 40 years earlier, when Koffler was a student, the
College of Agriculture consisted of the Arizona Agricultural Experiment Station, the Arizona Agricultural Extension Service and the School of Home Economics. De-

plants that would conserve irrigation water, and more

partments of the College were Agricultural and Home

active participation in the international agriculture arena.
C. B. Theurer succeeded Richard Rice as head of the
Department of Animal Sciences July 1, 1981.

Agricultural Economics and Rural Sociology; Agricultural Engineering; Agronomy; Animal Husbandry;

Economics Education; Agricultural Chemistry and Soils;
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Since the beginning, several significant events
have enabled the Arizona cotton industry to grow
and prosper.
First, water and energy were inexpensive. Construction of dams on the Colorado, Verde, Salt and
Gila rivers provided inexpensive supplies of water
for irrigation and electric energy pumping irrigation
water.
Another significant set of factors is based on in-

stitutional developments. Since its organization in
1942, the Arizona Cotton Growers Association unified the efforts of cotton producers so they can deal
effectively with political and regulatory issues affecting cotton production.

Organization of the Arizona Cotton Planting

Cotton
Cash receipts for cotton lint and seed produced in

Arizona during 1983 amounted to $302,645,000.
An additional equivalent of about $100 million was
received in the form of federal payments in kind.
The production of extra long staple Pima cotton
began in Arizona in 1912 when 400 acres were
harvested. This fiber possessed high luster and high
tensile strength, and was prized during the World

War I period for use in manufacturing airplane
fuselage fabric and tire cord. By 1920, an all -time

high acreage of 200,000 yielded 85,800 bales of
cotton. In 1984, it was estimated that 85,800 bales
would be harvested from 49,500 acres. Historically,

Arizona has produced more than half of all Pima
cotton in the United States. The rest is grown in
New Mexico and the El Paso area of Texas.
The first recorded production of upland cotton in

Arizona was in 1917 when 7,100 bales were harvested from 8,000 acres. Growing from this small
beginning, Arizona now ranks fourth in its production behind Texas, California and Mississippi.
Arizona has produced more than 1 million bales

annually since 1977, except in 1983 when the
payment -in -kind (PIK) program was in effect. A
record of 1,556,000 bales was harvested in 1981

from 599,000 acres, an average yield of 1,247
pounds of lint per acre, also a record.
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Seed Distributors in 1950 assured a supply of certified seed of the accepted variety and encouraged
development of high -yielding, high- spinning performance varieties for cultivation under Arizona
conditions. Establishment in 1956 of the Cotton
Research Center promoted developing technologies
that led to a higher plateau of average yields.
Government programs always have played important roles in the Arizona cotton industry. For example, relaxation of acreage restrictions during the

Korean War and again since 1972 has led to an
expansion in acreage and a consolidation of the industry.
Other technologies have been adaptable to the
cotton industry. Developments in mechanization
such as mechanical harvesting and tramping of seed
cotton, and improved ginning machinery have enabled growers to reduce costs while improving product quality. Development of potent herbicides and

insecticides has made it possible to deal in cost effective modes with weed and insect pests.
The cost of pumping water has risen dramatically
since 1973 as energy costs inflate much faster than
the general price level. Growers combat this inflation by laser -leveling fields to a precise slope and by
adopting sprinkler and drip irrigation technologies
to apply water. Use of these technologies results in

substantial water savings and in some degree to
increased yields.

Finally, when other field crops became destabilized economically over the years, cotton seemed
to be the crop farmers could turn to to ameliorate a
bad situation, or to survive.

Animal Pathology; Botany and Range Ecology; Dairy
Husbandry; Entomology and Economic Zoology; Horticulture; Plant Breeding; Plant Pathology; and Poultry
Husbandry.
When Koff ler returned as University president, the
College structure was very different. It consisted of the
Arizona Agricultural Experiment Station, Cooperative
Extension Service, School of Home Economics, School of

Renewable Natural Resources and the Office of Arid
Lands Studies.

Affiliated with the College are the Arizona Remote
Sensing Center (1981) and, through the Agricultural
Experiment Station, the Animal Disease Diagnostic Service and Laboratory.
The departments were Agricultural Economics; Agricultural Education; Animal Sciences; Entomology; Nutrition and Food Science; Plant Pathology; Plant Sciences;
Soils, Water, and Engineering; and Veterinary Science.
School of Home Economics divisions were Child Development and Family Relations; Clothing, Textiles and
Interior Design; and Home Economics Education/

Consumer Studies -and the Department of Nutrition
and Food Science. The Human Development Laboratory
is affiliated with the School of Home Economics Child
Development and Family Relations Division.
School of Renewable Natural Resources divisions were
Forest -Watershed

Resources;

Landscape

Resources;

Range Resources; and Wildlife, Fisheries and Recreation
Resources. Affiliates of the School of Renewable Natural

Resources are the Arizona Cooperative Fishery Unit,
Arizona Cooperative National Park Resources Study Unit
and Arizona Cooperative Wildlife Research Unit.
Wilford R. Gardner, head of the Department of Soils,
Water and Engineering since 1980, became the first College faculty member selected for membership in the National Academy of Sciences. He was elected on April 26,
1983 to the Division of Applied Biology and Agriculture
for his contributions to understanding soil- water -plant
relationships. Only six members of the University faculty
have ever been honored with membership in the
Academy.
This was the year that the Department of Entomology
filled a position created to address the problem of insect borne plant diseases. David Byrne joined the department
in October 1982 to work cooperatively with the Depart-

ment of Plant Pathology on insect vectors and plant
diseases. His first assignment was to study the sweet
potato whitefly (Bemisia tabaci) and its role in the spread of
lettuce infectious yellows, or Texas yellows. Large popula-

tions of this tiny insect spread the disease through the
lettuce -growing areas of Arizona and California in 1981
and to a lesser extent in 1982. Only increases in the price
of lettuce turned the disaster to profit for many growers.
The results of Byrne's study should lead to management of
this disease through control of its insect vector.

Cotton plow -down dates to control pink bollworm and

boll weevil have been imposed and lifted periodically
throughout Arizona's cotton history. Dates had been
lifted again in 1978 by the Arizona Agriculture and
Horticulture Commission. The Department of Entomology recommended against the action that eventually permitted stub cotton for four years. The pink bollworm and
boll weevil problems recurred and plow -down dates were

reinstated for most cotton -growing areas during the
winter of 1982 -83 because of the seriousness of the boll
weevil advance.
Also in the field of entomology, Reducing Pesticide Application Drift Losses became available in January 1983. An
Extension training kit for both aerial and ground pesticide
applicators, it consists of a 27 -page manual, 80 -slide set
and 45- minute cassette tape. It was authored by George
Ware. The aerial swath -pattern testing system designed

and developed by Norman Buck and George Ware in
1982, was sanctioned in March 1983 by the National
Agricultural Aviation Association to be used in lieu of the
Operation SAFE system. Its first official use was a fly -in at
Wellton, May 4, 1983, in which 15 aircraft were tested
and certified.

In the Department of Plant Pathology, fungi that destroy wood of commercial forest trees in Arizona have been

studied intensively by R. G. Gilbertson. He has collected, studied and catalogued approximately 40,000
different types in developing one of the largest and most
comprehensive collections in North America. And under

a grant from the USDA National Crop Loss Program,
M. Parton of the ARSC staff developed a technique for
estimating yield reductions in cotton resulting from
Phymatotrichum root rot. This technique used measurements of reflectance in the red and infrared parts of the
spectrum to identify areas affected by the disease. Estimates of cotton yield reduction within a field were develòped from ground -sample data gathered within the
diseased areas. ARSC work also included monitoring
rangelands and land resources, as well as revising the Sinai

development study and demonstration and analyses of
satellite sensors.
OALS, as the primary interdisciplinary research unit of
the College of Agriculture, continued to enhance communication and cooperation in research and development
of arid and semiarid lands. The name of the Bioenergy
Research Facility administered by OALS was changed to
the Bioresources Research Facility (BRF) to reflect the
broadening perspective of BRF's research. The Arid Lands

Information Center completed its MAB environmental
profiles, and provided online training and representation
in North America for the Commonwealth Agricultural
Bureaux of England. OALS began a cooperative project
with the Department of Plant Sciences to conduct a study
of environmental impacts of powerplant cooling tower salt
drift on crop productivity.
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The Range Utilization Project in the School of Renewable Natural Resources, a State -funded project, had as its
major objectives to develop better methods of measuring

use of rangelands and to promote their proper uses. A
major accomplishment of this project was development of
the Grazed -Class Method. It uses photographs as guides
to estimate range use by placing grazed forbs and grasses

in six grazed classes and then calculating results. The
method is fast, accurate and easily learned. It is being used
by both ranchers and specialists for training and manage-

ment, and by 4 -H and FFA students in State contests.
A similar Browsed -Class Method has been developed
for estimating shrub use. These methods can be used to
estimate current and proper use of key species, proper
range use, distribution of grazing and economics of range
improvements. Ervin M. Schmutz was project leader.
Several innovative teaching approaches involving the
use of computers have been developed in the School of
Renewable Natural Resources. A computer mapping program for undergraduates in land- resource planning, INGRED, has been used effectively with data from research
on critical /significant environments. In the spring of
1983, a graduate -level course emphasizing the use of
programmable calculators for hydrologic analyses was of-

fered. The recent establishment of the Teaching Laboratory that uses microcomputers has greatly increased undergraduate and graduate computer programming and use

skills. Many faculty in all School divisions use the
Laboratory for class and field assignments.

The Council for International Programs, a policy making body, was established in the College this year.
R. Phillip Upchurch was appointed director of Resident
Instruction May 16. These responsibilities were added to
those attendant upon him as the director of development.
Two resignations took effect June 30, 1983. Ervin H.
Zube stepped down as director of the School of Renewable
Natural Resources as did Jack D. Johnson of the Office of

Arid Lands Studies. R. Frank Gregg succeeded Zube;
Kennith E. Foster, Johnson.
Beryl J. Burt was given a joint appointment this year as
an Extension specialist in nutrition in the Department of
Nutrition and Food Science, and in 4 -H. James F. Deatherage accepted a joint appointment as an assistant professor in muscle biology and ultrastructural analysis also in
Nutrition and Food Science. All joint appointees have

voting privileges and participate in all departmental
committees and activities.
The newest Extension specialist position established
was in veterinary medicine. Kathleen Henry, employed
July 1, 1982, became the first full -time Extension veterinarian in the College. Henry's work after graduating
from veterinary college was at Navajo Community College, Tsaile, Arizona.
1983 -84

As the College approached its centennial, the knowledge of arid -land agriculture acquired over the years was
broadcast to an ever -expanding national and international
audience.
In the international arena, for instance, another major
project got underway, this time on Cape Verde, an island
nation off the coast of West Africa. The four -year Food and
Crop Research Project began in 1983, with the University

of Wisconsin under subcontract with the University.
Coprincipal investigators are J. S. Hillman, Department
of Agricultural Economics, and C. Velez- Ibanez, University of Arizona Bureau of Applied Research in Anthropology. Other cooperating divisions in the College are the
Departments of Soils, Water and Engineering, and Plant
Sciences. Project objectives are to provide the Institute of
Agricultural Research at Sao Jorge, a unit of Government
of Cape Verde, with technical services to strengthen the

adaptive research capability of the Institute and with
training services to create a cadre of qualified personnel.
Services include a farm survey to establish a data base and
Gary.E. John, shown here, and Jim Haggard farm west of
Gila Bend and raise fish, mostly tilapia, in irrigation
channels to help pay water costs for a crop of oats. 1983.
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the creation of a national food -crop development and
management research plan. The four -year budget is $12.6
million.

The Nutrition Collaborative Research Support Project
in Egypt began in 1983. This USAID project is coopera-

tive with the University of California, Berkeley, and
Purdue University. It requires working with the Egyptian
Nutrition Institute to determine effects of marginal diet
on human performance. Personnel contributions from the
College and the University are variable. Project leader is
Gail Harrison, College of Medicine, Department of Family and Community Medicine.
The College of Agriculture was asked in 1983 to design
and help implement the Yemen Documentation and Learning
Resource Center (DLRC)'. This project, in cooperation with

F. Matter, University College of Architecture, involves
development of an agricultural library, including physical
facilities and all equipment and materials. The project
also calls for two long -term advisory personnel, a director
and an assistant director of DRLC; short -term technical
assistance and backstopping, two temporary duty terms in
1983 and 1984; administrative support; and technical and
management training for prospective Yemeni staff. The
fiscal 1984 budget was $350,000. The project will con-

tinue through fiscal 1987. OALS personnel E. Cook,
principal investigator, and R. Varady, are project leaders.

A project to determine the Commercial Feasibility of
Jojoba for Zimbabwe also began in 1983 under a host countries, bilateral contract. L. Hogan, principal inves-

tigator, and N. G. Wright, OALS, traveled twice to
Zimbabwe to examine alternative sites and economic factors related to commercial development of jojoba in Zimbabwe.
In plant breeding during the past 25 years, Pima cotton

varietal improvement in Arizona has resulted in a 37
percent increase in yield, about $230 gross per acre. This
success is striking in that during the same period yields of
Upland cotton in the United States have remained static.
The greatest advantage has been at lower elevations where
each succeeding variety release contributed to plant heat
tolerance during the fruiting period. The increased heat
tolerance resulted in bolls setting lower on the plant and

continuing into July and August. These variety improvements also resulted in about 26 percent yield increase throughout the entire Pima belt.
High -yielding day neutral, milling and durum wheats
from Mexico were introduced into Arizona by R. E.
Dennis, Extension agronomist, in the mid- 1960s, resulting in an average -yield increase from 2,240 pounds
per acre to 4,740 pounds per acre in the last 20 years.
The current development of Arizona's wine industry is
attributed to G. R. Dutt, Department of Soils, Water and
Engineering, and colleagues. These scientists began the
wine grape industry program with new water -harvesting
techniques.
Contamination by aflatoxin, a deadly mycotoxin, of
cottonseed in Arizona is the result of uncontrollable en-

Hiroshi Muramoto and the bracht- dropping cotton he
developed during 16 years of research and breeding.
1984.

vironmental conditions. Including contaminated seed as
part of the ration fed to dairy cows leads to milk contamination and has resulted in the dumping of thousands of
gallons of milk. A cooperative effort between Otis Lough,
Maricopa County Extension dairy specialist, and Ralph
Price, Department of Nutrition and Food Science, made
practical in the early 1980s an on -farm method for detoxification of cottonseed contaminated with aflatoxin.
They were able to destroy aflatoxin by combining agricultural ammonia and the contaminated cottonseed in large
plastic bags and holding the mixture for a period of time.

Analyses in laboratories of the University and of the
United Dairymen of Arizona showed that the process
reduced the aflatoxin in the milk of cows consuming
contaminated seed by from 90 percent to 99 percent,
assuring its acceptability for food purposes. And in the
Department of Plant Pathology, Thomas Russell has
identified the environmental conditions and harvesting
practices that favor the Asperigillus fungus that produces
the toxin, thus helping growers minimize the problem.
OALS this year undertook a NASA project to combine
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grams were perceived as being primarily for women.
Today courses and the various majors have appeal for

both women and men.
The name change to Family and Consumer Resources helps identify the School as being among the

leading institutions in the country that are innovative in research, education and extension. Since top
faculty are most interested in research and education

positions in progressive and prestigious institutions, the School's ability to recruit and keep the
most qualified and competent faculty will be enhanced. The new name also will facilitate obtaining

research support from agencies, foundations and
commerce.
Research by School faculty during the 1960s and

1970s expanded to include several fields. Among
the research topics were color change of durable
press fabric; credit use and how to help individuals
and families achieve goals; lifestyles and views of
freshman women; views of Papago women toward

menopause and tales concerned with this time of
life; use of alcohol by the rural elderly; special
clothing needs for the rural handicapped; teenage
illegitimate pregnancies; evaluation of Home

Home Economics
What's in a name?
A proud past and a promising future
Home economics is the banner under which the

Economics teaching material for students with special learning needs; and curriculum needs of vocational teachers in Arizona.
Research in the 1980s ranged over such areas as
information systems for the clothing and daily liv-

School's program has flourished and served students
and the State through a century at the University of

training for premarital couples; descriptive study of

Arizona.

Arizona vocational student organizations and a

Consistent with the School's continuing goal to
offer programs that meet student needs and antici-

training plan for advisers; consequences of energy

pate future demands for its graduates, the School has
evolved over time and changed considerably.

households; the effects of daycare on parent -child
relationships in low -income, rural Arizona families;
attitudes and knowledge of rural and urban households regarding housing; coping with stress; and
linting and filtration characteristics of clean room
garments.

.

.

.

.

Change has been particularly apparent during the
final decade of this first century.
A notable and highly visible change is the new
name, School of Family and Consumer Resources,
approved by the Regents July 13, 1984. This new
name communicates more accurately the major
thrusts of the School and reflects program changes
that already have occurred.
For example, School programs of education in the
past emphasized "homemaker skills," but today are
professionally oriented and lead to employment in
family or consumer fields. In the past, School pro-
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ing needs of the handicapped; interpersonal skill

conservation policies for U.S. Western Region

As it starts a second century of service to the
people of Arizona through research, education and
extension, the School of Family and Consumer Resources is proud of its beginning as the School of
Home Economics. The School is equally enthusiastic about the future, and will be striving for a still
higher level of quality and productivity in the century ahead.

the use of large -scale aerial photography and satellite data
for monitoring change in Arizona rangelands. BRF began
a cooperative study of the resinous Grindelia species under
contract with Hercules Inc. , as well as another study with
the National Science Foundation to explore the biology
and phytochemistry of additional resin -producing plants
of the arid Southwest. NADSAT completed a report on
tribal taxation and economic development in cooperation

with the College of Law. Finally, a UN /FAO International Board of Plant Genetic Resources contract funded
work by OALS to develop descriptor lists for tepary and
wild bean germ plasm collections.
These projects and others are supported in part by an
information storage, management and retrieval system
that includes 50 microcomputers.
In mid -1981, Dean B. P. Cardon established the Computer Applications Group within the College. During the
next six months a needs assessment was completed, various kinds of equipment (hardware) and programs
(software) were reviewed, a College advisory committee

was established and three off -campus consultants reviewed the various options.
The final purchase decision involved the Computer
Applications Group and its advisory committee, the Col-

lege administration and a six -member committee of
people experienced in computers. In addition, the University Computer Center and Purchasing Department
were consulted several times during the process.
The software selected includes word processing
(WordStar), a spelling checker (The Word Plus), an electronic spreadsheet (SuperCalc 2), a database management
system (InfoStar), a communications package (Crosstalk)
and a programming language (MBASIC or CBASIC). The
hardware selected was the Digital Equipment Corporation
(DEC) Rainbow dual -processor personal computer. In
addition, five portable Otrona Attache computers with
identical software were purchased for use primarily by
faculty for program development and presentations to the
people of Arizona.
Twenty -nine of the 50 computers were for Cooperative
Extension Service use on- and off -campus, five were for
AAES farms and the 16 remaining were for on- campus
departments. During a two -day session in March 1983,
most Cooperative Extension Service faculty were given
information on the software packages and worked with the
portable computers from two to four hours. During June
and July others were trained to use the DEC Rainbow. In
addition, two -hour "exposure sessions" were given for

those who wanted a cursory understanding of the
software. A special session was held for department heads.
All faculty of the Cooperative Extension Service and all

College institutional units were assigned electronic mailbox numbers through ITT Dialcom. The electronic mail

service is coordinated through the USDA so that approximately 1,000 persons at other land grant university

Horticulture student Tracey Johnston, an intern with
AAA Landscape and Lawn Service, Tucson, stakes tree
sites on IBM property as part of the College of Agriculture

intership program. 1981.

colleges of agriculture are on the system. This facilitates
national committee efforts and information exchange, as
well as in -state use of electronic mail by our own faculty in

all the counties and within the College.
The Twenty -Fifth Annual Feeders' Day was held May
24, 1984 with a special commemorative issue of the
Department of Animal Sciences' research report. In the
1984 report are seven historically significant articles from
the Arizona Cattle Feeders' Day Reports during the last 25
years. More than 300 feeders often attended Animal Feeders' Day during the 1960s and early 1970s when feedlot
expansion was rapid in the United States. Those attending
came from as many as seven states, and from Mexico and
Canada. Cattle Feeders' Day at the University of Arizona
had been re- established in 1960 by Bruce Taylor, head of
the Department of Animal Sciences.

The teaching program of the Department of Animal
Sciences is updated continually. In the mid- 1980s, a
student may graduate with an option in business, produc-

tion, science, or race track management. In addition, a
student may elect to graduate in the agricultural business
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Information about the Expanded Food and Nutrition Education Program (EFNEP) is available to food stamp recipients.
Here Pima County Extension Home Economist Helen Underwood, right, talks about nutrition at the Tucson food stamp
distribution center. 1980.
curriculum or in the agricultural sciences curriculum. The

first master's degree awarded in the department was in
1936, and through 1975, 80 advanced degrees had been
awarded. Since the combination in the Departments of
Animal, Dairy, and Poultry Sciences, 109 advanced degrees have been awarded. From January 1976 through
December 1983, there were 276 graduates from the department. The combined Department of Animal Sciences
had 24 faculty members in 1984 in teaching, research and
extension.

The Department of Nutrition and Food Science has
added five new faculty members in nutrition, three in
research and teaching, and two in Extension since 1980.
additions reflect the department's goal of

These

strengthening the depth and scope of its programs in
nutrition. In July 1983, Archie J. Deutschman retired.
Patsy M. Brannon, who works on induction of certain

Expanded Food and Nutrition Education Program
(EFNEP) in Home Economics Extension was transferred

in March 1984 to the department, and the department

became directly involved in EFNEP in Arizona. In
January 1983, Donald L. Zink resigned his faculty position in food microbiology to accept a position in the food
industry. Permission to recruit for the vacant position was
delayed pending a reorganization of the various biology
disciplines at the University. As a result of the reorganization Norval A. Sinclair was transferred from the Department of Microbiology and Neil H. Mendelson from the
Department of Cellular and Molecular Biology into the
Department of Nutrition and Food Science, both in February 1984. Sinclair adds to the activities in environmental microbiology, food safety and food microbiology, and

Mendelson spearheads the new efforts in the area of
biotechnology and genetic engineering.

metabolic enzyme activities by specific nutrients, joined

In May 1983, construction was completed on new

the department in June 1982, to fill Mitchell Vavich's
vacant position. In February 1983, Roger Sunde, who

floors on the Agricultural Sciences Building and Annex.
The department moved into some badly needed additional

works on selenium biochemistry and trace element nutrition, joined the department in Deutschman's faculty position. In July 1982, June C. Gibbs, who was an Extension
nutritionist in Home Economics, was transferred to the
department and became its first full -time faculty member
in Extension. Charles Martin, who was in charge of the

laboratory and office space. Departmental faculty occupied 5,000 square feet on the new sixth floor. Also a
1,400 square -foot teaching laboratory became available
on the fourth floor of the Agricultural Sciences Annex.
This teaching laboratory, a first for the department, is of
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tremendous benefit in teaching wet -laboratory courses in

food analysis and nutritional biochemistry techniques.
Divisions in the School of Home Economics this year
numbered three: Child Development and Family Relations; Clothing, Textiles, and Interior Design; and Home
Economics Education/Consumer Studies. And the request
to change the name of the School to Family and Human

Resources was approved by both undergraduate and
graduate councils, and was in the office of University
President Henry Koffler in the fall of 1983.
In 1983, USAID designated the School of Renewable
Natural Resources as a Center in Arid Land Forestry for
training students from arid and semiarid regions of the

world. To meet the objectives of this program, the
Forest -Watershed Division prepared a drylands forestry
curriculum. The curriculum consists of a package of old
and new courses drawn from the School and from related

departments that will be of value to U.S. and foreign
students interested in working in developing arid and
semiarid countries, or with American Indian tribes. One
summer course on forestry in arid environments is taught
each year exclusively for foreign students. Philip Knorr is
project leader.

USAID also sponsors a Range Management short
course to provide training in range management principles and practices to employees of, and students from,
developing countries working or studying in natural resource and livestock management programs. It is a continuing nine -week summer course taught jointly by personnel from the Universities of Arizona and New Mexico.

Twenty to 30 students, mostly from African and Asian
countries, attend the course each year. Milo Cox is project
leader.
International Agriculture Programs was renamed Office of International Agriculture Programs (OIAP) and C.

J. Maré left his position as head of the Department of
Veterinary Science to become program director July 1,
1983. M. E. Norvelle was appointed coordinator, also on

July 1, 1983.

A College of Agriculture team visited the Federal University of Technology, Banchi, Nigeria to determine the
feasibility of developing a college of agriculture at the
university. Team members were L. W. "Pete" Dewhirst,

R. R. Rios, L. Hogan and J. Stroehlein.
Through OIAP, a memorandum of understanding between the College of Agriculture and Farming Systems
Support Programs, University of Florida, was signed as
was a memorandum of agreement with Tennessee State
University to work cooperatively on international programs.

On July 1, 1983, Department of Entomology head
George Ware left the department to become an associate

director of the AAES for budgeted projects and farm
development. Dean Cardon designated Larry A. Crowder
acting head of the department while a national search was
made for a permanent head.
Geraldine G. Eberline succeeded R. Phillip Upchurch,
director of Resident Instruction, as director of the College
of Agriculture Development Office.

1r"

Extension Urban Horticulturist George Brookbank conducts a weekly demonstration at the Tucson Garden Center. The
Center is in an urban setting on part of the College of Agriculture Campus Agricultural Center. 1982.
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1984 -85

The School of Home Economics entered the College's
Centennial Year with a new designation; it became the
School of Family and Consumer Resources.
Much effort has been spent during the nearly nine years
since the Department of Nutrition and Food Science was

established in amalgamating the diverse curricula and
course listings that were brought together. Considerable
effort also was expended in developing a logical and
reasonably complete offering of degree programs in nutrition and food science. The five undergraduate majors of
consumer food science, food science, food service man-

agement, human nutrition and dietetics, and nutritional
sciences brought together by the merger have been reduced to three: Food science with specializations in consumer food science or in food technology; food service
management with specializations in administrative dietetics (ADA- approved), or in food hospitality; and nutritional sciences with specializations in dietetics (ADAapproved), or in nutrition.
Recently, the department added a specialization in
exercise physiology to its nutritional sciences major in
recognition of the increasing importance of nutrition and
exercise to health. This specialization is a cooperative
effort with the Department of Physical Education.

The department had in 1984 -85 about 200 undergraduate majors in its three undergraduate programs, 80
graduate students working with departmental faculty and
12 postdoctoral associates. Graduate programs lead to the
master of science degree with a major in dietetics or in
food science. And the department cooperates with the
Departments of Biochemistry, of Microbiology and Immunology, and of Molecular and Cellular Biology and
with the interdepartmental Committees on Nutritional

Sciences, on Animal Physiology, on Genetics and on
Molecular Biology to offer master of science and doctoral
degrees with majors in these areas.

Departmental faculty have selected four priority research areas to strengthen during the next five to ten years.
They are biotechnology and basic research related to food

processing and production and to human nutrition;
human nutrition and health; food safety and microbiology; and arid -land plants as food sources. To build strong
research programs in these four areas, the department will
add faculty members specializing in biotechnology and
basic research, food safety, food engineering and human
nutrition during the next five to eight years. Although it

is still a relatively new department, Nutrition and Food
Science is committed to continuing the proud beginning
of the University and to develop nutrition and food science
programs that will be valuable services to the people of
Arizona during the next 100 years.
In research, the Department of Soils, Water and Engineering, one of the first AAES divisions, rounded out
100 years with a summary of basic research that has been
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Home Economics Interior Design student Kathy
O'Donnell guides prisoners at the Arizona Correctional
Training Facility, Tucson, during remodeling project.

developing in the department in recent years.
For instance the department has worked many years on
developing acid fertilizers and sludge fillers necessary for
optimum crop production under irrigation in the calcareous desert soils of Arizona and other states in the West.
These fertilizers now are manufactured and sold in large
quantities not only in Arizona but in other western states
where similar soil conditions prevail. Use of these commercial fertilizers increased fourfold from the mid -1970s
to the mid- 1980s.
Experiments have shown that phosphate is one of the
major plant foods needed throughout the West. The Department of Soils, Water and Engineering has published
more research on phosphate fertilization than any of the
other western agricultural experiment stations, research
that has found wide application.
Nitrogen is as essential for more soils than phosphate
and is applied in acid form, usually as sulfate of ammonia,
nitrate of ammonia or urea. Extensive research on alkali
soils and methods of reclamation has shown that the most
desirable soil correctives, especially in clay soils of bad
structure, are applications of sulfur, gypsum and organic

matter together with alternate wetting and drying out.
The amounts of borax and lithium present in the water

drawn from many wells in the State that is used for
irrigation are injurious to plant growth. A careful survey

has been made of the boron problem that involved
thousands of analyses. Phytotoxic concentrations for

different crops have been determined. Each year Soils,
Water and Engineering scientists and techniques make
chemical analyses on more than 3,500 samples of soil,
water, feed, fertilizer and other agricultural products for

Research by the Department of Agricultural En-

by- products of those plants are subjects of study also in
Plant Pathology. The measurement of water movement
and use of enzyme /toxin production in cotton plants infected with root rot has received major attention. Tip burn, a physiological disease in lettuce plants, has been
shown to be related to calcium mobilization problems.
And research of the chemistry and mechanism of action of
a family of siderophores (iron chelators) also has been
prominent in this program. With more knowledge of the

gineering over the years has been concentrated in ground-

physiological and chemical interactions of host and

the people of Arizona. Leaders in soil fertility and fertilizer
research programs were T. C. Tucker, Bryant Gardner, J.

L. Stroehlein, Fred Turner, G. V. Johnson, R. L. Westerman, Jim Abbott and W. Ackley.
water hydrology, well construction, pumping plant
equipment, methods of irrigation and the conveyance,
control and measurement of irrigation water. Groundwater studies included determining rate of movement, direction of flow, source and amount of recharge and storage
capacities of acquifers. The records in the department files

are of great value to the State and are used by federal,
municipal and private agencies. The educational efforts of
the department focus on more complete and efficient use
of groundwater supplies and, more recently, in warning
users of water supply limitations in certain areas. Studies

also have addressed farm building construction, rural
sanitation and farm mechanization. For more than 40
years this department has pioneered research in animal
shelters and cooling in experiments for desert climate

pathogen, scientists will have a better understanding of
the disease process in plants. With that understanding,
scientists will be able to develop better disease -control
methods. For instance, research of microbial products
repetitions useful in aiding plant growth may show the
way to better methods of exploiting beneficial microbes.
Microbial genetics and genetic engineering offer the
possibility of using the capabilities of bacteria and viruses
to incorporate desirable genetic information into plants
and enhance plant health.
The mission of the Department of Plant Pathology is to
develop and promote rational and effective plant disease-

1

modification.

During the last 100 years, the Departments of Agronomy, Horticulture and Plant Breeding, now combined
into the Department of Plant Sciences, have helped the
College develop superior research, education and extension programs in arid -land agriculture.

Grants to the Department of Entomology from the
Cooperative Extension Service, USDA and various grower

organizations have supported the research and other activities that have made insect pest management (IPM) a
reality in Arizona agriculture. The department is recognized nationally and internationally for its strength in pest
management, not only in its extension and research but in
its graduate training program. Following the pilot program in Graham County, the 14 major cotton -producing
states established federally funded cotton IPM projects.
Nationwide concern for environmental improvement at
that time assured approval of federal funding for IPM
projects.
Major advances have been made by the Department of
Plant Pathology in developing credible crop -loss estima-

tion methods for cotton root rot. Ground surveys and
application of remote sensing techniques are combined to
determine actual loss figures. Major new remote sensing
technology, the more sensitive multispectral scanner installed in the Landsat satellite launched in 1982, is used in
the program. This program eventually will become a joint
project of the department and the Arizona Commission of
Agriculture and Horticulture.

The relationship of water to diseased plants and the

This infrared aerial photo of Pete Hershberger's cotton
field near Marana clearly shows patches of Texas
(Phymatotrichum) root rot infestation. Similar blotchy
patterns are visible on scanning images transmitted by the
Landsat 4 satellite. 1982.
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Leverett T. (Tim) Clark, of the Boyce Thompson Southwestern Arboretum, discusses expansion plans with visitors. The
Arboretum is managed through a unique tripartite venture of the University of Arizona and the College of Agriculture,
the Arizona State Parks Board and Boyce Thompson Southwestern Arboretum, Inc. , a nonprofit corporation. 1982.

control measures through research and education. This
approach is taken to increase understanding of the interactions of hosts and pathogens at the ecological, organismic

and molecular levels. Understanding of the nature and
parameters of these interactions reveals ways of reducing a

pathogenic agent's ability to interfere with normal development of a plant.
Advances in quantitative methods and in electronics
biotechnology have changed the approach and goals of
research in plant pathology, as they have in all biology.
More sensitive methods for documenting changes in
plants as a result of disease, as well as detection and
measurement of pathogen components not even known in
1970, are now possible. High- speed, simple computers,
gel electrophoresis, high -pressure liquid chromatog-

raphy, electron microscopy and satellite -based multi spectral scanners are just a few of the tools that recently

have become available and used in the Department of
Plant Pathology. These tools are used also to gather the
experimental information that is crucial to understanding
and controlling plant diseases.
Graduates of the Department of Plant Pathology are
serving in universities, research centers and as adminis-

Since Floyd McCormick's tenure as head of the Department of Agricultural Education began several significant changes have been made, including development

of the competency -based program. The entire undergraduate program was restructured and rebuilt around
attainment of 92 professional competencies determined to
be essential to a beginning vocational agriculture teacher.
This approach was recognized nationally as being progressive and being a positive method of providing a coordinated, articulated instructional program. The curricular
approach apparently also appealed to students.

A second major change in agricultural education
that occurred after McCormick's appointment was
strengthening the agricultural mechanics program. The
program has been improved through additions to the
curriculum, improved equipment and facilities and the
direction and inspiration of C. O. Jacobs, appointed to the
faculty after McCormick became department head.
A third major program change has been the attempt to
develop and implement a competency -based extension

education program at the graduate and undergraduate
level. The lack of resources has prevented the full development of this program effort at the undergraduate

trators in departments of agriculture not only in the

level.

United States but in many regions throughout the world
including Brazil, Beliz, Egypt, Iran, Jordan, Libya,
Mexico, Nigeria, Syria, Saudi Arabia, Taiwan, Thailand,
Tunisia, Uganda and Zambia.

The number of majors graduated annually has increased
considerably. The largest graduating class of agricultural
education majors was 22 in 1978 and in 1979. An average
of 13.3 majors have completed the agricultural education
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program each year during 1968 -1982.
While it is difficult to quantify accurately the effects an
academic program has upon the people and the agriculture
of a state or region, it is obvious that the department has

affected both. Many vocational agriculture students
taught by graduates of the Department of Agricultural
Education have enrolled in and graduated from the University of Arizona College of Agriculture. Others taught
and counseled by department graduates have been and
continue to be involved in the agricultural industry of
Arizona. So long as the need exists for food and fiber and
for people to produce, process and distribute such products, agricultural education graduates will be prepared
and ready to meet this challenge.

In the School of Renewable Natural Resources, the
Arizona Cooperative Wildlife Research Unit is using
radio collars to study movements of desert bighorn sheep
and desert mule deer in western Arizona to evaluate impacts of the Central Arizona Project (CAP). The study,
funded by the U.S. Bureau of Reclamation, was designed
to provide information that can be used to reduce negative

impacts of CAP on animal movement and to reduce
drownings in the CAP canal. Paul R. Krausman is study
leader.

Another CAP -related project of the Arizona Coopera-

tive Wildlife Research Unit is the U.S. Bureau of
Reclamation- funded study of developing artificial oases to
mitigate habitat losses due to the construction of the CAP
canal. It is expected that the availability of green vegetation around the oases will compensate wildlife for habitat

lost and that the studies will provide information about
oases sitings to minimize wildlife drownings in the canal.
Norman S. Smith is project leader.

The Natural Resource Values and Land Use Issues
Project of the Landscape Resources Division is designed to

establish a comprehensive inventory of natural- resource
values and land -use issues. Once established, the inventory will be used to assess the significance and relative
importance of these values and issues for natural- resource

management and in development of urban growth
policies. The project is supported by McIntire -Stennis
funds and is conducted in cooperation with the Department of Agricultural Economics. Ervin H. Zube is project
leader.
LeMoyne Hogan stepped down as head of the Department of Plant Sciences to work in international agriculture in the College. B. Brooks Taylor was named acting
head of Plant Sciences. And Kennith E. Foster, Office of
Arid Lands Studies director, also became associate director
for sponsored research in the AAES, a position previously

held by Jack D. Johnson.
As the 1980s approached midpoint, Extension Home
Economics personnel had geared up to work with Arizona
families struggling to do more with less. The full impact
of the nationwide recession drifted over the State, affect-

ing all in its path.
County residents requested back -to- basics programs.
People wanted to know the "how to's" of: simple home
repairs, retrofitting, weatherization, home gardening,
food preservation, recycling clothing, resource management, health care sufficiency and responsibility, choice of
good out -of -home care for young children and, most
importantly, handling stress and coping with crises and
changes.
Unemployment figures in Arizona rose but particularly

in counties with copper mines. The copper industry declined and families unemployed stretched resources to the
breaking point.
Strikes in copper- mining communites pushed families
further to seek help from agencies such as Extension. More
than 750 persons attended workshop series on how to cope

with the trauma of long -term unemployment. ABC's
Good Morning America filmed a segment of the Extension
coping program presented in Clifton. Severe flooding in
parts of the State produced demands for specialized infor-

mation about restoring home furnishings, clothing and
Extension Agent Douglas T. Dunn lists suggestions for
coping from an audience in Clifton, site of mining
unemployment, during a stress workshop. 1982.

food safety.

Extension Home Economics programming has under-

gone directional changes in the 1980s to meet client
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needs. Some client needs expressed were in preventive
health care. Grants totaling $130,000 were secured from
the Flinn Foundation and the Arizona Department of
Health Services to underwrite operation of the Instant
Health Information System, a Statewide, toll -free
telephone- access system that includes more than 350
tapes on safety and health topics. During the first 20
months of operation, about 3,000 calls were received
monthly.
To make the best use of Extension resources, certified
volunteer instructor programs in food preservation and
clothing construction were started. Master sewing instructors and master food preservers augmented Extension
faculty outreach capabilities.
While Extension Home Economics continued to adjust

School enrichment programs, as those 4 -H educational
efforts in cooperation with the schools came to be known,
continued to include food and nutrition information but
also provided teachers and pupils with information and
activities in plant science, embryology and entomology.
Most popular in 1983, however, were food and nutrition

projects, with an enrollment of 53 percent of Arizona's
43,000 4 -H members.
As a sign of the economic times and because of accessibility to more young people, small -stock projects such as
rabbits, poultry, pigeons and cavies, became quiet popular. They required less space, lower dollar investment and
could involve both rural and urban 4 -H members.

4 -H members in Arizona raised puppies for Guide
Dogs of America. Members provided care and early

its programming to meet changing client needs, so did
the 4 -H Program. During the first half of the 1980s, and

socialization training for pups supplied by the California
Office of Guide Dogs. After the initial rearing the pups

for the first time in Arizona 4 -H Program history,

were returned for specific, specialized training at the

member enrollments in special interest programs sur-

California facility. This was one of several human -service

passed enrollments in traditionally organized 4 -H clubs.
These special interest programs were short -term projects
or single- concept educational programs targeted to meet a
special need or audience. Topics included environmental
education, bicycle safety, introduction to microcomputers, backpacking and hiking, and conservation education.

projects in the early 1980s. Others included: Clowning
projects in which members learned the skills of makeup
and performance and practiced those skills by clowning at
homes for the elderly, Special Olympics events, childrens'
wards in hospitals and, of course, county fairs; and horseback riding for the handicapped found 4 -H Horse Project

4 -Hers get acquainted with puppies from Guide Dogs for the Blind. The pups are assigned to 4 -Hers for 12 to 18 months

for some obedience training and to become accustomed to family life. 1981.
304

Agronomy
Agronomy embraces study of a broad range of
field crops and production practices used in their
culture. Research extends from efforts to solve immediate, short -range problems to the less well defined, basic problems that may have long -range
applications in the future. A few examples follow
that may serve to illustrate the extent of these research efforts in agronomy at the University of
Arizona College of Agriculture.
About 30 years ago Arizona's alfalfa was invaded
by the spotted alfalfa aphid, an event that threatened

the economic production of this important crop.
Coordinated efforts between agronomists and entomologists in Arizona and adjacent states led to
development of aphid- resistant alfalfa varieties. In
that instance, research efforts in response to a critical
need were successful.
In some cases research does not produce results
that have immediate applications, but that become
very useful at some later time. Such was the case of
research on short -season cotton that involved various
combinations of plant populations and narrow row
widths. When this work was done, the only means
of harvesting narrow rows was by a stripper -type
machine. That harvest method had many problems
and was not accepted by Arizona cotton growers.
Recent development of a modified spindle picker
capable of harvesting 30 -inch row widths and the

availability of varieties better adapted to such
plantings have created a renewed interest in this
production system and its potential advantages, the

advantages that were identified by the earlier research.

Occasionally rather basic and complex research

produces an immediate practical application. In
barley, some basic cytogenetic research was put to
use and resulted in developing a rather unique system for producing a hybrid barley variety that could
be used by farmers. In cotton, research still is done
on the use of cytoplasmic male -sterility to produce a
hybrid. The successful culmination of this effort lies

in the future, but the first yield test of hybrids
produced by this system was conducted in Arizona.
Another area of agronomic research involves use
of chemicals to alter plant growth, improve quality
or enhance yields. Examples of this type are using a

Single- irrigation barley developed at the College of
Agriculture shown here in a Tucson test plot.

plant growth regulator in cotton, using ethrel to
hasten boll opening, and the continuing evaluation
of using defoliants to facilitate harvest of cotton.
Control of weeds in all types of field crops is a
major concern of and expense to farmers. Agronomic
research led to the first successful use of chemicals to

control weeds growing in a variety of crops. Development of new chemicals and refinement of application techniques require ongoing and continuous research in this important area.
Finally there is research with new crops. Most
new crops never reach commercial production, but
the need to explore all possibilities is great. Crops
that can be grown with less water, or can fill a
specified need in industry would be extremely valu-

able to Arizona agriculture. Although the success
rate of bringing new crops into commercial production is relatively low, it should be remembered that
it was only 50 to 75 years ago that soybeans were a
"new crop." Today soybeans rank as one of the major

crops in the United States, if not the world.
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members in some counties providing opportunities for
physically handicapped youngsters to experience mobility
on horseback.
The 4 -H Adult Volunteer Leadership Component grew
in strength. 4 -H leader councils or associations were in
each county, including La Paz, the new county established
in 1983. Leaders assumed more and more responsibilities
for Statewide programming. State 4 -H leader forums were
planned and conducted by volunteers. Adult leader participants in national training programs returned to
Arizona and served as Statewide resource leaders for programs in foods and nutrition, jobs, economics and careers,
photography, and citizenship, and in the development of
county 4 -H ambassador programs. Such volunteer input
to the Arizona 4 -H Program helped maintain its membership during the State's tough economic times when paid
4 -H agent positions were frozen.

In the University of Arizona's Centennial Year, both

the Home Economics and the 4 -H programs of the
Cooperative Extension Service continue to evaluate the
needs of their respective clients and adapt their program-

ming accordingly, establishing what will come to be
"traditional" programs for the next 100 years.
*

*

*

As the 1970s came to a close it was apparent to the
Cooperative Extension Service that major changes were

occurring in societal attitudes, and in communication
technologies and their applications in the production of
food and fiber. Nowhere was the need to adapt to these
changes felt more keenly than in Cooperative Extension.
A national effort already had been initiated to evaluate the
performance of Cooperative Extension through surveys of
the various real and potential audiences and of Extension
professionals. The purpose was to determine the cost effectiveness of Extension programs, the kind and extent
of audiences reached, and the manner of providing programs, all of which was to find out what, if any, changes
were needed for Extension to be as effective in the future as

in the past. Or, to decide whether to continue to support
an Extension program.
Studies had shown that public dollars invested in research and extension had resulted in significant returns.
Several independent reports indicated that there had been
a 30 percent to 50 percent investment return to the public
in the form of lower food and fiber costs. Producers earned
more also as a result of the cumulative long -term efforts of

research and extension. These findings alone seemed to
justify continued support for the Extension program. Yet,
it was deemed appropriate to make the analysis to reaffirm
the value of Extension programs in helping the people of

the nation to help themselves.
In fact, the concept of self -sufficiency, of self -help, was
one that was beginning to emerge in our society as strong
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Cooperative Extension Service

Fourthwheeler
4 Years 6 Months to 4 Years 9 Months

Dear Parent
How dues your Fourthwheeler learn and grow?
With silver bells and cockle shells?
(as the ageless nursery rhymesong tells ?) or
With quiet guilt and fears to quell
Because your FOUR hears the day care
bell?

Are you a single parent who works because it's
important to eat and pay the rent? Are you a
two-paycheck family simply because it takes more
than one income to make ends meet? Perhaps you
are a two -career family. You choose to work
because your careers help you be healthier,
happier, better parents.
If you work outside your home for these reasons
or others, you arc not alone. Each year more and
more parents of young children are entering the
work force. In fact, it has been estimated that in
the next few years 23.3 million women with children under six will be employed outside of the
home and 10.4 million young children will need
out-of-home care.
If you are working, you know that finding the
right kind of child care is a big challenge. It can
also be a frustrating problem if your daycare
staff has high turnover, low commitment, or lack
of training. Not only do you have to deal with the
extra stress and guilt associated with leaving your
child in another's care, you have very little

information about how it will affect your child now
or in the future.
There are some new research projects that have
studied and compared children from homes with
working and non -working parents. Perhaps these
results will "quell your quiet guilt and fears."
However, be prepared. There is good news and bad
news.

First the good news. Most studies show that if
you work, it is not enough, by itself, to harm a
young child's life. Rather, it is the attitude you
have toward working, your feelings about your job
and the amount of time you have with your child
that makes a difference. For example, if you enjoy working and feel good about your child's
day care, there probably won't be a bad effect on
your child. However, if you dislike your work,
complain about leaving your child in another's
care or "pity your child and yourself' for having
to be away from home, there will he a had effect
on your child.
Second, most studies show that day care experiences are not harmful for young children, provided the quality of the care is high. This o a
problem because no one agrees on the definition of
"high quality" day care. Some say quality day care
is determined by state and federal licensing regulations which suggest minimal standards a program
must meet. Others say it is people - a well- trained

The Fourthwheeler is one of a series of newsletters written
by Extension Human Development Specialist Shirley J.
O'Brien to provide parents of young children with timely

information about child development and care.
motivation for learning more about topics that Extension
has been teaching people since its inception. The public

simply wanted more information about environment,
about food, how to grow and prepare it, and about interpersonal relationships. These all were a normal part of the
Extension programming.
The' impact of this new, broader interest in Extension
services led to heightened demands on the agents and
specialists to provide educational materials and programs.
To a certain extent, it was public dissatisfaction with the
limited amount of this new type of Extension programming in combination with the perception that Extension
was interested only in serving commercial production
agriculture that led to the national study, Extension in the
Eighties. The study showed that Extension programming
was in high demand by the urban public, but that Extension did not have adequate resources to satisfy that audience. In every state Extension was looking at various ways
to provide programs to the expanded, urban and suburban
audiences while continuing to maintain service levels for
traditional audiences who constituted the bases for funding from various governmental agencies as well as from
other sources.

Other philosophical changes began to have an impact
on how Extension did its job. President Reagan had made

a strong national plea for volunteers to become more
involved in nearly every aspect of public programs. His
thesis was that the federal government could no longer
afford to pour more and more federal dollars into programs. It was time for the people who felt strongly about
particular programs and who benefited from them to give
their time and resources to support those programs.
Extension, however, did have a long history of involving volunteers in its programs. The 4 -H Youth Program
was and is a clear leader in this regard. Adult and youth
volunteer leaders had worked in project, club and community roles throughout 4 -H history. Volunteers also
served in the areas of Home Economics, such as
homemakers clubs, and of Agriculture and Natural Resources, as cooperators in field studies and demonstrations
Volunteers worked more and more in the information
aspects of Extension services. In Arizona, for instance, a
progam was initiated in 1982 that was designed to bring

volunteers into each of the four program areas: Agri-

culture and Natural Resources, 4 -H Youth, Home
Economics and Rural Development. This new service was
called ADVICE. ADVICE is an acronym for ADult Vol-

unteers for Improving the Community Environment.
Programs such as Master Gardener, Master Shopper, Mas-

ter Seamster and others were implemented. These programs were designed to extend the capabilities of
Cooperative Extension faculty to a greater audience and
with the expertise to meet the needs of that audience. It

auto -answering capability and modems for communica-

tion between stations. With the additional purchases
made by research and education faculty, the College of
Agriculture was providing leadership in using this
technology for the benefit of the people of the State.
Accompanying these changes in methodology and
technology were others of significance to the Arizona
Cooperative Extension Service. Beryl Burt was named the
first woman 4 -H Youth Progam director. She had served
in several capacities in Extension, starting as a 4 -H agent,
then moving into a Home Economics specialist position
and finally becoming program director in 1983. Another
first was the appointment of Deborah Young as an agricultural agent in Cochise County in early 1984.
During 1982 and 1983 hiring in Extension was halted
because of reduced State revenues that had occurred as a
result of the difficult economic conditions that prevailed
in Arizona and nationally. At the beginning of fiscal 1984
about 20 percent of the positions in Extension were vacant. This personnel situation was exacerbated even more
by the Bureau of Indian Affairs funding loss. The BIA had
supported several temporary faculty on the Navajo Indian

Reservation. The loss of these positions and the large
number of other vacancies put considerable stress on the
remaining faculty.
While Cooperative Extension personnel coped with
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also allowed agents and specialists more time for program
development and problem -solving to continue providing
leadership in their respective discipline and subject matter
assignments.
It also became apparent that to become a more efficient
service organization Cooperative Extension in Arizona had

to become proficient in the use of rapidly developing
computer technology. With funds set aside by Arizona
Extension Director Roy S. Rauschkolb, computers were
purchased for each county office and most department
offices on campus to ensure that every person in Extension

had access to a computer. Analyses of hardware and
software to launch Arizona into the computer /information

age were directed by Roger Caldwell, director of the
newly created Computer Applications Group.

The hardware and software that Extension was to
purchase was demonstrated for the first time at the regional conference in the spring of 1983 to register conference attendees. There was enthusiastic acceptance of the
equipment by Extension faculty. In July 1983, Digital
Equipment Corporation delivered the first of the systems.
Arizona became only the third state in the United States to
have stand -alone computing systems in every county office and in the state office that were networked through an

John J. Burnham, left, is congratulated by Darrel S.
Metcalfe after he received Arizona's Senior Citizen of the
Year Award May 11, 1979, from Governor Bruce Babbitt.

Burnham, Agricultural Communications Publication
Editor Emeritus, edited Progressive Agriculture in Arizona
(now Land and People) for 12 years and wrote the widely
read column "Common Sense for Seniors."
307

Extension Veterinarian Kathy Henry, second from right, was on hand for the Ninth Annual Arizona High Country 4 -H
Competitive Trailride staging area at Brown Creek, Apache -Sitgreaves National Forest. She was there to check horses as
they were registered by contestants. 1983.

budget reductions and restrictions on hiring to fill established positions the Legislature approved funding for new
programs based upon strong justification of need for support to meet the challenges of water conservation and
software development for decision -making and predictive

computer programs. In July 1984 Extension received
approval to fill two new positions, one in biometeorology,
the other in plant -water relations. These positions were to

augment water- conservation and water -use efficiency
programs initiated to help producers deal with reduced
water supplies and increased costs of water. An integral
aspect of these two programs is development of a "real
time" weather network. It uses automated meteorological
data collection stations to monitor climatic variables and
to transmit data to a central computer for formatting and
dissemination to users. It is an important first step in
developing the decision -making aids that producers will
use in management.

ences, Extension can continue to serve them and the State

in even a better fashion than it has in the past.
*

*

*

As the University and College enter the Centennial
Year let us look at the agricultural centers, once known as
farms, because they are a large part of the foundation laid
during the first century to carry the tradition of discovery
into our second 100 years.
The 185 -acre Campus Agricultural Center, formerly
Campbell Avenue Farm, is 3 miles north of the University
campus on North Campbell Avenue between East Prince
and River roads. Its altitude is 2,330 feet and precipitation averages 10.47 inches per year.

The Campus Agricultural Center is an integral and
essential part of the research, education and extension
resources of the College. Because of its proximity to the
campus, daily classes that involve livestock, soils,
mechanics and crops have been taught there for many

The last- described example of program innovation that

years. No on- campus facilities are available för classes now

Cooperative Extension Service is implementing shows
how it is focusing efforts on preparing to meet the challenges of the future. Extension in Arizona has a long and
distinguished record. But, Extension was not created to
dwell on the past, it is a change agent for adapting to the
future. With the support and involvement of our audi-

taught at the Center. Research activities requiring daily
attention and observations, such as monitoring specific
diseases in animals or plants, irrigation studies and plant
growth studies in the two massive greenhouse complexes,
are conducted at the Center so that faculty and students
can provide the close supervision necessary.

308

The Extension Garden Center on the east side of
Campbell Avenue has become an established and accessible agricultural park and hands -on workshop for garden

clubs and school children. Additionally, the Garden
Center conveys a solid, positive educational message

a large classroom and teaching laboratory, 7) moving the
farm maintenance facilities from the western to the eastern

sector, 8) reorganizing the traffic flow pattern, 9) de-

When the eastern part of the Center, the 70 -acre Ewing
Dairy Farm, was purchased in 1955, dairy science operations were moved across Campbell Avenue to that location. The facilities on the western portion of the Center
were occupied by the Deparments of Animal Science and
Animal Pathology. As moneys became available, a meats
laboratory and an animal pathology laboratory to isolate
research animals with infectious diseases were built on this
part of the Center.

veloping a reception area, and 10) landscaping the entire
Center with esthetically pleasing, low- water -requirement
plants to provide a green belt and to screen the Center.
This comprehensive plan maintains and develops the
Campus Agricultural Center as an essential and convenient component of the College of Agriculture. It retains
the strong research emphasis, revitalizes the educational
functions and expands the Cooperative Extension program. Finally, the plan improves and supplements existing facilities to meet departmental needs, while using the
land in an efficient and organized fashion.
Because of its proximity to the University campus, the
Marana Agricultural Center is an active and essential part
of the research, education and extension resources of the
College. Research specific to local needs is conducted
here, as are field experiments too large for the Campus
Agricultural Center. Seven local growers serve as a research advisory committee to the Center.
This Center was acquired in 1950 when Pima County

In 1957 an additional 35 acres adjoining the eastern

Farm Bureau members became interested in having a

section on the south were acquired. This parcel is the site

research facility in the Marana area; they also assisted in
selecting the site. The land was paid for with revenue from
the sale of cotton produced on it for four years.

about native landscaping to the general public.
Divided by Campbell Avenue, 80 acres of the Center
are on the west portion and 105 acres on the east. The
western acreage was the original University Farm purchased in 1909; until 1955 it served as both a teaching and

research facility for all departments in the College. The
first work in production and breeding in animal and dairy
science was conducted here.

of the research dairy, plant sciences and entomology
laboratories, the USDA Bee Research Center, the Southwest Rangeland Biological Control of Insects Laboratory,
the Arid Lands Ecosystem Improvement Research
Laboratory and the Watershed Research Laboratory. The

USDA facilities are on a 5 -acre tract donated by the

In 1963 the land, at an altitude of 1,960 feet, was
releveled and concrete -lined ditches were installed. Irrigation water, which runs 400 parts per million of dissolved
salts is provided adequately through the Cortaro -Marana

University to the USDA Agricultural Research Service in
1964.

Irrigation District from a well on the site. On rare occa-

On the western acreage, the Department of Soils,

is drawn from the Cortaro -Marana Canal. Precipitation
averages 11.0 inches per year.
Because much of the 190 cultivated acres is infested
with Verticillium wilt fungus, this farm has been a pri-

Water and Engineering maintains a farm -shop teaching
laboratory with the Department of Agricultural Educa-

tion, an irrigation laboratory and a machine storage
building. The Department of Animal Sciences' laboratory
is dedicated to animal nutrition studies.

The eastern part of the Center also includes plant
pathology and plant sciences greenhouses, fish and
wildlife activities of the School of Renewable Natural
Resources and farm superintendent's and herdsman's residences.
Water is supplied to the Campus Agricultural Center
by five irrigation and three domestic wells. The irrigation
wells vary in depth from 285 to 300 feet, contain less than

250 parts per million salts and average 295 gallons per
minute discharge.
In 1982 a long- range, conceptual plan for the Campus
Center was completed by consulting architects. The more
significant aspects of this plan are: 1) moving the dairy to
Central Arizona, 2) relocating the Pima County Extension
offices in a new building on the Center, 3) developing new
small and large animal research facilities, 4) building a
new meats laboratory and enclosed arena, 6) constructing

sions water containing varying amounts of sewage effluent

mary center for research on the disease by cotton breeders,

agronomists and plant pathologists.
The present research program at Marana includes work

on both long and short staple cotton. This Center is a
primary site for the hybrid barley program and four isolation blocks are maintained for alfalfa breeding. Safflower
and soybean improvement work and sorghum and millet
research are allotted considerable space. Other projects
underway are drip irrigation for vegetables, overhead irrigation systems, field bindweed eradication, new crops of
agave, pyrethrum -producing chrysanthemums, jojoba,
Euphorbia, guar, sesbania and buffalo gourd.
A supervisor and three farm attendants staff the farm.
Facilities include a 40 x 80 -foot metal building housing
an office, tool room, plus an equipment repair and storage
area. This, along with an equipment shed, pesticide storage building, and a fuel and lubricants storage shed are all
contained in a cyclone- fenced enclosure.
The Maricopa Agricultural Center is a 2,100 -acre farm
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3 miles east of Maricopa and 3 miles north of the Casa
Grande /Maricopa highway. It was acquired in January
1983 to consolidate activities formerly conducted at the
Cotton Research Center in Phoenix and the Mesa Farm.
The Center is becoming an integral and essential part of
the research, education and extension resources of the
College.

It is at an elevation of 1,175 feet and bordered on the
north and east by the Gila River Indian Reservation.
The research and extension area of the Center has 429
acres. On the remaining 1,463 acres the best agricultural
technologies available are used to demonstrate and
evaluate crops developed by the faculty and grown in a
commercial setting.
All fields were laser -leveled. A farm superintendent
supervises the research area and two farm supervisors,
while a farm manager manages the demonstration farm.
The land contains two soils series having several textures. It slopes gradually from the southeast to the northwest. The Santa Cruz Wash goes north through the middle in a man -made channel. A "100-year flood" in Oc-

nent of the College of Agriculture. Water conservation
and new technologies being developed here will play
increasingly important roles in Arizona and other arid
lands around the world.
The J.T. Page Ranch was purchased in 1940 by former
State Senator James Trowbridge, who gave it and the
adjacent half -section to the south to the University for
experimental work on range conservation and management. The Center has been used for research and training
activities related to:
understanding constraints to arid -lands agricultural development where natural and human resources are extremely limited,
demonstrating appropriate small -scale, arid -lands agricultural systems and related technologies in a realistic
setting, including economic factors, and
establishing a field laboratory with a long -term, natural resources data base for research in hydrology, climatology,

ecology, range management, watershed management,
arid -lands forestry and related topics.

tober 1983 caused severe stress to the channel but it
suffered only a single break near the southern border of the

farm, resulting in minimal damage.
Thirteen wells have groundwater depths ranging between 150 and 300 feet. Eleven of the wells are linked into

a common delivery system. The wells vary from 380 to
1,266 feet deep, with output from 600 to 2,400 gallons
per minute. Dissolved salts range from 400 to 1,800 parts
per million. Precipitation averages 7.3 inches per year. A
hydrological study of the land at the Center was completed in early 1984.
In addition to headquarters, offices and research

buildings, the Irrigation Research Center and, tentatively, the University Dairy are to be located at the
Maricopa Agricultural Center. Irrigation studies will concentrate on irrigation scheduling and efficiency of water
application. Dairy research will focus on heat -stress
physiology.
Fifty acres of the new Red Flame seedless table grapes
are on the demonstration farm and an additional 5 acres
are on the research land. Other crops being investigated in
varying acreages are short and long staple cotton, small
grains, alfalfa, vegetables, melons and several new

crops - buffalo gourd, jojoba and guayule.
The 640 -acre Oracle Agricultural Center, popularly
known as Page Ranch, is about 30 miles north of Tucson
and 5 miles northeast of Oracle Junction at an elevation of
3,670 feet. Precipitation averages 14.5 inches annually,
and there is a 224 -day frost -free growing season. Access to
the Center is from Willow Springs Road. The Center has
no electrical power or wells. Vehicular travel on the site
sometimes is restricted during rainy seasons.
The unique nature of the program and facilities at the
Oracle Agricultural Center make it an important compo310

Unlike the production agricultural centers of the College, the Oracle Center demonstrates arid -lands agricultural technologies for international and other interested
visitors. It also provides opportunities for training inter-

national students, visiting scholars, U.S. Peace Corps
volunteers and similar groups.
While no permanent faculty or staff are stationed at the

Center, it has a director. The Center is administered
through the Department of Soils, Water and Engineering.
Maintenance and services are handled by Campus Agricultural Center staff. Project leaders use campus personnel to
maintain their experimental projects.

Current research projects at the Oracle Agricultural
Center are highlighted by work on water harvesting and
runoff farming using annual and perennial crops. Studies
are underway on climatology, revegetation of rangelands,
survival of rhizobia and agave varieties, movement of
potential groundwater pollutants and small -scale agricultural systems. USDA collaborators are studying bee pollination and tree growth and tree adaptability to the ecosystem.

A special short course on water harvesting /runoff
farming is presented annually at the Center for groups of
international students.
Facilities at the center include a 45 -foot geodesic dome
that provides classroom space; storage sheds for equipment, tools and supplies; and a mobile home that is an
office and residence for the caretaker. A 20 -acre runoff
farming area is fenced to protect it from rodents and other
wild animals.
The 64 -acre Safford Agricultural Center is 0.25 miles
south of U.S. Highway 70 and 1.25 miles southeast of
Safford in Graham County. Because of its location and

2,950 -foot altitude it is an integral and essential part of
the research, education and extension resources of the
College. Seven local growers are the research advisory
committee to the Center.
This Center was acquired by the College in 1946 with
State and Graham County Farm Bureau funds and was
selected because of its problems with soils and irrigation
water. Research specific to these local needs is conducted.

The land has saline and alkaline soil and well water;
some of the research deals with crops and varieties that
may be economically produced under these conditions.
Various management practices are being investigated,
including rotations, soil amendments and reclamation
techniques.
About half of the required irrigation water comes from
the Gila River. Salt content of the river water varies from
250 to 1,050 parts per million. During rainy seasons, the
water contains high levels of silt and clay, limiting its use.
The remainder of the irrigation water is from a well 106
feet deep that yields 1,300 gallons per minute. This water
is very high in salts, with concentrations up to 1,800 parts
per million. At this high level, one acre -foot of well water
would contain more than two tons of salts. Precipitation
averages 8.5 inches per year.
Results from variety trials with both field and horticultural crops are recommended for and apply to the 58,000

acres of cultivated land in Graham County. Grapes, pecans, pistachios, short and long staple cotton, alfalfa,
wheat, barley, sorghum, millet, corn and melons are
crops typically under test.
Selection trials for salt tolerance in alfalfa, small grains
and corn has gone on for years, and the Center has served as

a performance testing site in the long staple cotton
breeding program for more than 25 years. Because of the
presence of Verticillium wilt fungus in the soil, the Safford Center also has served as a selection site for disease
resistance in several crops.
Physical facilities consist of an office and connecting
supervisor's residence, an equipment shed, shop, small

Donald DeYoung, left, implants a plastic tube for
laboratory access to a segment of a pig's colon as part of
the project to develop a vaccine against swine dysentery.
Assisting is Harry Wilcox. ¡1982.

of State funds. The land, at an altitude of 2,290 feet, is
bisected by Interstate 10. Approximately 72 acres are on
the west side of the freeway adjacent to the Santa Cruz
River and 33 acres are east of the highway. Precipitation
averages 10.47 inches per year.
The west side is used primarily for research by the
Department of Animal Sciences and includes poultry research facilities, the beef cattle experimental feedlot and
the feed mill. Some small plots are used by the Department of Plant Sciences. The office, two residences, a pecan

orchard, the Water Resources Research Center and a 15acre pasture also are west of the freeway.
The east side of the Center is used for small -plot re-

fertilizer storage and two small storage buildings. The

search by the Departments of Plant Sciences, Plant

west end of the equipment building contains an office and
a modest soils laboratory. Weather data are collected by a
satellite- monitored automatic meteorological observation
station and manually, as needed for research needs. The
Center is staffed with a farm supervisor, research extension assistant, secretary and three farm attendants.

Pathology and Soils, Water and Engineering.
Irrigation water for field plot research at the Center is
from the Flowing Wells Irrigation District and contains
800 parts per million salts. A domestic well on the west
farm is 300 feet deep and provides water with 1,000 parts
per million salts at a rate of 85 gallons per minute.
The two agricultural centers at Yuma are the Yuma
Valley Center, headquarters for the two, and the Yuma
Mesa Center. They are integral and essential parts of the
research, education and extension resources of the Col-

The West Campus Agricultural Center is in Tucson,
west and north of the overpass at the junction of Miracle

Mile and Interstate 10. Because of its nearness to the
campus, it is used for animal and plant experiments
requiring daily care or observations, thus, it is a vital part
of the research, education and extension activities of the
College.
The 105 -acre farm was acquired in 1924 in part as a gift
from the City of Tucson and in part through expenditure

lege. Five local growers are the research advisory commit-

tee to the centers.
Research at the Valley Center relates to cotton, small
grains, horticultural crops, insect pest management,
plant diseases, weed control and feedlot nutrition. Most
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research at the Mesa Center is devoted to citrus culture and
irrigation requirements for a variety of crops.
The 274 -acre Valley Center is 4 miles west of Yuma on
Eighth Street. The original 160 -acre farm was purchased
with State funds in 1954; in 1959 a 114 -acre tract was
added, 0.25 miles north and east of the 160 -acre farm.
The Valley Center is 101 feet above sea level. Its soil is

Gila silty clay loam. The irrigation water for it and the
Mesa Center comes from the Colorado River. Irrigation
supply ditches are the open, concrete -lined V -type; irrigation borders are 300 feet long. Precipitation averages 2.6
inches per year.
The Valley Center facilities are two office -laboratory

buildings, manager and foreman residences, a farm
machinery and implement shed, storage and seed build-

ings, two greenhouses and a lath house. Beef animal
facilities include a feed mill, a shelter and a holding and
test building.
The Yuma Mesa Center was purchased with State funds
in 1919 for citrus research and was increased by 80 acres in
1938 to its present 240 acres. It is 7 miles south of Yuma

on Avenue A. The Center is 165 feet above sea level; the
soil is classed as Superstition fine sand and is similar to the
soil on which much of the citrus acreage of Yuma County
is planted. All of the Mesa Center is under cultivation,

Researcher Barbara Timmermann works in the
Bioresources Research Facility (BRF) chemistry
laboratory.

except 53 acres considered too rough to be leveled
economically.
Facilities at the Yuma Mesa Center include a foreman's

residence, two office -laboratory buildings, two shop utility buildings, two storage buildings, a fruit sizing
shed, four greenhouses and two lath houses. The land
where citrus trees have been removed serves as excellent
isolation areas for alfalfa, grass and cucurbit seed increases.

Seven research scientists, four farm supervisors, 12
farm attendants and three secretaries are assigned to the
Yuma centers.
The Bioresources Research Facility (BRF) is near Tucson International Airport, at 250 East Valencia Road. The

facility is housed in the former Sunnside Junior High
School, which since 1979 has been leased by the Univer-

sity. It is administered for the College by the Office of
Arid Lands Studies.
In addition to its main building, which houses well equipped chemistry and botany laboratories, offices and a

library, the BRF has more than 3,000 square feet of
greenhouse space, a lysimeter shelter and several outbuildings. A bioconversion laboratory is housed in a sep-

arate building with a chemical extraction facility that
accepts up to 50 pounds of biomass (plant material) per
batch. The BRF also has a pilot -scale plant for compress-

ing biomass, and a large continuous extractor that can
extract oil- yielding biomass sources such as jojoba nuts at
a rate of 100 pounds per hour. The BRF also has its own
conference facility.
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The complex of buildings is surrounded by 20 acres of
land, of which approximately 25 percent is used for production of experimental crops. Crops evaluated at the
BRF are all native plant species that require substantially
less water than conventional crops grown in Arizona.
Although the BRF was not officially dedicated until
1982, it was used by the Office of Arid Lands Studies since

1979 when it was a primary research site for the Liquid
Fuels from Green Plants Project, a joint endeavor of the

University and private industry. Since that time, the
liquid fuels project has been completed and the research

facility houses a multidepartmental, interdisciplinary
program in the area of renewable resources.
All research projects conducted at the BRF contribute
to the development of native, arid- adapted plant species as
future Arizona crops with economic promise as sources of
fuels, chemicals and other valuable materials. The research integrates every aspect of new crop development,
from initial plant screening and agronomic study to the
production and evaluation of endproducts from the
biomass. BRF personnel have a broad range of expertise
and work on projects that incorporate phytochemistry,
economic botany, genetics, agronomics, industrial
chemistry, bioconversion and chemical engineering.
Research by the BRF is dedicated to the development of
innovative methods for maintaining Arizona's agricultural economic base while significantly reducing agricultural water consumption. Funding for these projects
comes from a variety of private, State and federal sources.

...Prologue,

the Next Century ..
One hundred years is now history. The question is
where does the College go from here. Clairvoyance is not a

common gift to mankind so the actual future will unfold
only as it happens. However, based on our history and
recognizing social needs and trends, some fair estimates of
the future can be made, at least as it relates to the next few
decades.

The land grant system of institutions, of which the
University of Arizona is a part, was initiated more than
120 years ago. Its primary objective was the education of

the common man. It was judged that the best way to
accomplish this mission was to teach the common man the
arts and sciences of agriculture and mechanics. In 1862,

when President Lincoln signed the enabling Morrill, or

Land Grant, Act, the majority of the population was
working in agriculture or mechanics. Hence schools, or
colleges, of agriculture and engineering were included as
an integral part of each land grant institution.

This mission, as it relates to the College of Agriculture
at the University of Arizona, has not changed. It is true
that the percentage of citizens engaged in the basic production of food and fiber necessary to feed, clothe and
house our society has been reduced greatly as compared
with the mid- 1800s. However, there has been almost a
corresponding increase in the segment of population involved in the processing, preserving, storing and distributing of food and fiber. If one also includes persons
involved in the agribusinesses such as the machinery,
fertilizer and chemical industries that support the basic
producer, then the total percentage of the population
involved in agriculture approaches the percentage involved at the time that the land grant system was inaugurated.
Initially, the primary focus of colleges of agriculture at

the state land grant institutions and at the U.S. Department of Agriculture was on production. As research and
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technical development was stimulated by the agricultural
experiment stations within the system, the percentage of
society engaged in producing the food and fiber necessary
was reduced steadily. Unfortunately the expression of the
basic mission of the land grant system also was narrowed
as increasing emphasis was placed on production. This
narrowed focus inevitably led to a communication and
understanding gap between production agriculture and
the rest of society. When that trend is coupled with the
strain on the environment that is inevitable with an expanding population and the technological development
needed to support it, one can understand better the current conflict between many urban populations and agriculture. We in agriculture must accept our share of the
blame, for our mission, as it relates to agricultural educa-

tion, research and technical development, was to all
members of society.
As we face the future I feel some trends of the past will
continue into the future. Technological development will

continue at an ever -increasing pace. Displacement of
manpower by technology will continue, resulting in a
further reduction of the percentage of population that can

be classified as farmers and ranchers. Conversely the same

trend will increase the agribusiness segment of our soci-

ety. The population will continue to grow at least for
several decades. And the established trend of moving to
milder climates like that of the Southwest will continue.
All this will place more strain on the environment as well

as the management and use of renewable natural resources. Since this is, in a broad sense, agriculture, the
challenge to the agriculture colleges is immense.
This College must focus on the basic mission of the land
grant system expressed as it was-established in 1862. We

must focus not only on special interest groups, but we
must represent agriculture, as it relates to education,
research and technical developments, for all parts of society.
The College of Agriculture at the University of Arizona

has completed 100 years of service to the citizens of
Arizona. From a modest beginning it has grown and
matured to the eminent position in arid -land education
and research that it occupies today. I am confident that it
is ready and has accepted the challenges of the future. Our
best wishes to all.

_?8,m-ee,1.
B. P. Cardon
Dean

The Shop Office Building, the first structure at the 2,100acre Maricopa Agricultural Center, January 10, 1985.
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Appendices
Deans
Frank A. Gulley, April 6, 1891 -May 15, 1893
Robert H. Forbes, April 9, 1915- February 15, 1918
No deans appointed between Gulley and Forbes. Forbes continued as dean
during leave of absence July 8, 1915 -June 30, 1916.
George F. Freeman, Acting, July 8, 1915 -June 30, 1916
Rufus B. von KleinSmid, president and dean,
February 15, 1918- February 28, 1919
Daniel D. Working, March 1, 1919 -June 30, 1922
John J. Thornber, July 1, 1922- September 30, 1928
Elmer D. Ball, October 1, 1928- September 1, 1931
Paul S. Burgess, October 24, 1931- October 31, 1936
Ralph S. Hawkins, Acting, November 1, 1936- August 14, 1937
Paul S. Burgess, August 15, 1937- August 14, 1938
Ralph S. Hawkins, Acting, August 15, 1938- August 31, 1939
Paul S. Burgess, September 1, 1939 June 30, 1951
Phil S. Eckert, July 1, 1951-July 31, 1955
Ralph S. Hawkins, Acting, September 15, 1955- February 28, 1956
Harold E. Myers, March 1, 1956 -June 30, 1973
Gerald R. Stairs, August 1, 1973- December 31, 1977
Darrel S. Metcalfe, Acting, January 1, 1978- January 31, 1979
Darrel S. Metcalfe, February 1, 1979- November 30, 1980
Bartley P. Cardon, December 1, 1980-

Directors
Until "modern" times, deans often were responsible for administering the Arizona Agricultural Experiment Station (AAES) and the
Resident Instruction program. Unless otherwise noted in the following listings, the dean served also as director of the AAES and of
Resident Instruction.
Arizona Agricultural Experiment Station

Selim M. Franklin, a Regent, July 1, 1889 -June 30, 1890 (unsalaried)
J. M. Ormsby, a Regent, Secretary, AAES, July 1- August 12, 1890
Frank A. Gulley, September 1, 1890 -July 1, 1894
William Stowe Devol, June 28, 1895- November 1, 1897
James W. Tourney, Acting, November 1, 1897 -June 30, 1898
C. S. Parsons, July 1, 1898 -May 6, 1899
Robert H. Forbes, May 6, 1899- February 14, 1918 (See dean list for leave time)
George F. Freeman, Acting, July 8, 1915 -June 30, 1916
Rufus B. von KleinSmid, February 15, 1918- February 28, 1919
Daniel W. Working, March 1, 1919- August 31, 1921
John J. Thornber, September 1, 1921 -June 30, 1928 (Thornber assumed directorship 10 months before becoming dean)
Ralph S. Hawkins, Acting, September 16, 1955 -February 28, 1956
Harold E. Myers, March 1 -June 30, 1956
Ralph S. Hawkins, July 1, 1956 -June 30, 1958
Richard K. Frevert, July 1, 1958 -June 14, 1875
Gerald R. Stairs, June 15- December 31, 1975
L. W. "Pete" Dewhirst, January 1, 1976 Resident Instruction

Robert H. Forbes, November 1, 1912- February 14, 1918 (See Forbes under dean list)
Theophil Frederic Buehrer, July 1, 1956 -June 30, 1958
Darrel S. Metcalfe, July 1, 1958 -June 30, 1982
Bartley P. Cardon, July 1, 1982 -May 15, 1983
R. Phillip Upchurch, May 16, 1983315

Cooperative Extension Service

Stanley F. Morse, Superintendent, July 1, 1914 -June 30, 1915
Stanley F. Morse, Director and State Leader, July 1, 1915 -July 12, 1916
Estes Park Taylor, Director, October 1, 1916 -June 30, 1920
William M. Cook, July 1, 1920- February 6, 1923 (On leave from April 22, 1922)
Alando B. Ballantyne, Acting, June 8, 1922 -June 30, 1923
Carr T. Dowell, July 1- September 1, 1923
Pontus H. Ross, September 1, 1923 -April 5, 1937 (Sick leave October 31, 1936; died April 5, 1937.)
George W. Barr, Acting, November 1, 1936 -April 30, 1937
Charles U. Pickrell, May 1, 1937 -July 1, 1958
John W. Pou, July 1, 1958 -March 15, 1961
George E. Hull, Acting, March 16 -June 30, 1961
George E. Hull, July 1, 1961 -June 30, 1974
Gerald R. Stairs, July 1, 1974- December 31, 1977
Darrel S. Metcalfe, Acting, January 1, 1978 - January 31, 1980
Craig S. Oliver, February 1, 1980 -May 30, 1981
Roy S. Rauschkolb, September 18, 1981 School of Family and Consumer Resources (Home Economics)

B. Eleanor Johnson, March 29, 1934 -June 30, 1953
Mildred R. Jensen, Acting, July 1, 1953- November 15, 1954
Bertha A. Gregory, November 16, 1954 -June 30, 1956
Ruth C. Hall, August 1, 1956 -June 30, 1975
Doris E. Manning, Acting, July 1- August 31, 1975
Robert R. Rice, September 1, 1975 School of Renewable Natural Resources

David Thorud, December 21, 1974 -March 31, 1977
Malcolm J. Zwolinski, Acting, April 1- August 31, 1977
Ervin H. Zube, September 1, 1977 -June 30, 1983
R. Frank Gregg, July 1, 1983 Office of Arid Lands Studies

William G. McGinnies, November 1, 1964 -June 30, 1969
Patricia Paylore, Acting, July 1, 1969- December 31, 1970
Jack D. Johnson, January 1, 1971 -June 30, 1983
Kennith E. Foster, July 1, 1983 Development

R. Phillip Upchurch, September 14, 1981 -June 30, 1984
Geraldine G. Eberline, July 1, 1984 -

College of Agriculture
Honorary Doctor of Science Degrees Conferred, 1923-1985
Henry Cantwell Wallace, 1923
Robert Humphrey Forbes, 1925
Henry A. Wallace, 1934
Robert Hibbs Peebles, 1955
Elmer Snyder, 1956
Arthur Newton Pack, 1959
Eston Ray Cowden, 1966
J. George Harrar, 1968
Norman Ernest Borlaug, 1972
Kel M. Fox, 1973
Wayne M. Akin, 1977
Bartley P. Cardon, 1980
Sidney S. Woods, 1985
Daniel J. Aldrich, Jr. 1.985
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College of Agriculture
Distinguished Citizen Award Recipients, 1964 -1984
Name

Year

Name

Year

Abel, Carl F.
Akers, Stanley W.
Alston, Lela M.
Al- Sudeary, Abdelmuhsin
Anderson, H. Lynn
Bayless, Mrs. A. J.
Bell, Charles
Booher, Margaret
Brown, Everett L.
Browning, Ernest
Cardon, Bartley P.
Carlson, Raymond
Carter, James R.
Chann, Earl Kai
Cheatham, Leonard F. Sr.
Cole, Dalton, Jr.
Corpstein, William
Cowden, Ruth Reed
Dotson, Rebecca
Enke, Fred W.
Francis, J. S., Jr.
Fritz, Fred J.
Gass, Ronald E.
Grounds, Betty Clack
Gutwillig, Jacqueline G.
Hays, John

1976
1973
1978
1983
1978
1972
1977
1971
1978
1973
1970
1964
1976
1981
1975
1979
1979
1971
1976
1977
1977
1978
1982
1979
1975
1980
1984
1980
1975
1972
1970
1970
1977
1981
1982
1964
1978
1981

Lent, Albert, Sr.
Madsen, L. S. "Sam"
Markley, John B.
Matanovich, Jamie
McClelland, Norman
McMullin, R. J. "Rod"
Mets, Keith
Metzger, Herbert
Miller, Cecil H. , Jr.
Mitchell, Grace
Moore, Robert E.
Morrison, Marvin
Norton, John R. , III
O'Haco, Michael Joseph
Pacheco, Arthur B.
Packard, Beth
Palmer, Arden
Patterson, Dwight W.

1969
1975
1975
1980
1983
1974
1967
1980
1974
1974
1982
1977
1981
1981
1976
1981
1974
1980
1971
1972
1980
1978
1976
1976
1979
1976
1971
1974
1979
1977
1984
1973
1983
1970
1970
1971
1971
1970

Hefferan

Cohen
Heiden, Bruce
Henness, Kelvin K.
Hess, Reuben M.
Horrell, Earl E.
Horrell, Louis P.
Humphrey, Marshall
Jantzen, Robert A.
Kavena, Juanita Tiger
Kimball, Thomas L.
Knox, Orval A.
Lane, Joe
,

Peterson, Cele
Richardson, Royce R.
Rovey, Emil
Schlittenhart, Russel E.
Sharp, Lynn
Sheely, Joe
Sossaman, James J.
Spar, Floyd
Teeter, Carl
Tenney, Boyd
Tidwell, James M.
Turley, Stan

Uribe, George H.
Walden, R. Keith
Weiler, Carl
Wetzler, Charles
Wood, Mary Adele
Woods, Sidney S.
Wuertz, Howard

Wuertz, Wilbur H.

317

Index
(Number entries shown in italics represent photographs in the text.
Other italicized items are titles of serial publications.)
AAES (Arizona Agricultural Experiment Station):
Because references are continuous, there is no
detailed indexing for this keyword

Abbott, Jim, 301
Ackley, W., 301
Active Management Areas, 286
Adams, Frank Yale, 42 -43

Adams, Act, 46, 49, 57, 65
Adamson, C. R., 103
Adult Volunteers for Improving the Community
Environment (ADVICE), 307
aerial photography, 247, 285, 290, 297
Afghanistan, 227
aflatoxin, 280, 295
Aggie House, 152
agricultural biochemistry, 190 -191, 216
Agricultural Bonding Authority Bill, 9
agricultural chemistry and soils, 169
Agricultural Club, 70, 115, 121, 151
Agricultural Communications, 145, 179, 208, 212,
220, 307
Agricultural Development Planning Project, 253
agricultural economics, 256 -257. See also Department
of Agricultural Economics

agricultural education, 65, 274
Agricultural Engineering, 231
Agricultural Engineering Facts and Views, 212

Agricultural Engineering Research Shop, 291
Agricultural Extension Service: Because references are

continuous, there is no detailed indexing for this
keyword

Agricultural Institutional Development Project,
Ceará, Brazil, 220. See also international activities

agricultural mechanics, 302
Agricultural Revenue Bonding Authority, 283
agronomy, 264, 272, 305
Al -Gain, Abdulbar Abdullah, 253
Alcorn, Stanley M., 225, 276
Aldrich, Daniel G., 157

alfalfa, 26, 55, 74, 129, 134, 244, 276, 277, 309,
311; insects, 184, 189, 259, 277, 305; Peruvian,
92, 107, 109, 134; seed, 134
Alfalfa Seed Growers Association, 135
Allen, Alvin, 202

Allen, Ross M., 122, 138, 189, 205, 264
Allen, Ruth A., 210
Alpha Gamma Rho, 205
Alpha Tau Alpha, 178, 270
Alpha Zeta, 122
Alstad, George, 179
American Royal Livestock Show, 121

Anderson, D. M., 212
Anderson, Laurides, 135
Animal Disease Diagnostic Laboratory, 287, 289,
293

animal husbandry, 39, 45, 49, 57, 66, 73, 78, 82,

Arizona Agricultural Extension Service: Because
references are continuous throughout, there is no
detailed indexing for this keyword
Arizona Agriculturist, 117, 129
Arizona Association of Soil Conservation District
Supervisors, 220
Arizona Beef Cattle Improvement Station, 213
Arizona Board of Pesticide Control, 243
Arizona Cattle Growers Association, 77
Arizona Commission of Agriculture and

Horticulture, 183, 241, 301
Arizona Community Studies Pesticide Project, 258,
259
Arizona Consortium for Education in the Social
Services, 248
Arizona Cooperative Citrus
Registration- Certification Program, 189
Arizona Cooperative Fishery Unit, 227, 240, 251,

258, 261, 293
Arizona Cooperative Wildlife Research Unit, 183,

218, 251, 258, 261, 293, 303
Arizona Cotton Growers Association, 9, 181, 211,

238, 257, 283, 292
Arizona Cotton Planting Seed Distributors, 9, 170,

257, 283, 292
Arizona Crop Improvement Association, 135, 143
Arizona Daily Star, 16, 23, 200
Arizona Dairymans Association, 92
Arizona Department of Water Resources, 286
Arizona Dietetic Internship, 244
Arizona Eastern Railroad, 68, 70
Arizona Extension Homemakers Council, 234
Arizona Farm Bureau Federation, 114
Arizona Farm Flashes, 192
Arizona Farm Improvement Association, 75
Arizona Fruit Growers Association, 10
Arizona Game and Fish Department, 157, 213, 227
Arizona Gazette, 26
Arizona Horticultural Commission, 55, 59
Arizona Land and People, 174
Arizona Quarterhorse Association, 254
Arizona Racing Commission, 287
Arizona Regional Ecological Test Site (ARETS), 246
Arizona Remote Sensing Center, 246,286, 290, 293
Arizona -Sonora Desert Museum, 203, 213
Arizona State Bureau of Mines, 63, 141
Arizona State Department of Health Sery ices, 247
Arizona State Farm Bureau, 108
Arizona State Laboratory, 163
Arizona State Land Department, 247
Arizona State Museum, 137
Arizona Water Commission, 261
Arizona Water Information System, 254, 261
Arizona Water Resources Research Center, 254, 261
Arizona Wildlife Research Unit, 213
Arizona Wool Growers Association, 119

100, 102, 123, 133, 141, 170, 194, 214. See also
Department of Animal Husbandry
Apache Marketing Cooperative Association, 254
Apache Tribal Enterprises, San Carlos, 199
arid lands, see Office of Arid Lands Studies

Arle, H. F., 198, 205
Armstrong, Dennis, 279
Armstrong, Jim, 233
Atkinson, Alfred, 147, 149, 150, 157, 159, 163,

Arid Lands Abstracts (1980 - 1982), 276
Arid Lands Newsletter, 268

Aubrey Gist Goat Ranch, 57
Ayers, A. D., 145
Babcock, Kendric C., 43, 58

Arid Lands Program, 210
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170

Baker, Howard R., 129, 162, 169, 205, 211, 219,
233

Ball, Elmer D., 113,126, 132, 133, 141, 152, 154,
166

Ball, Victor, 73

Ballantyne, A. B., 107, 108, 116, 139, 144
Baltenspurger, Arden, 221
Bankhead -Jones Act, 148, 151, 157, 158
Barker, Catherine K., 38, 40
Barkley, Margaret, 210
barley, 239, 276, 305; hybrid, 239, 309;
salt -tolerant, 239

Barnes, K. K., 212, 258, 270, 273
Barnes, Nathan A., 37
Barr, George W., 132, 141, 147, 150, 151, 156,
184, 185, 201, 256
basal metabolism, 154
Beaver Creek Biosphere Reserve, Arizona, 270
Beeson, W. M. 152
Bemis, William, 264
Bentley, Evalyn, 109

Benton, L. E., 19, 22
Berry, James W., 191, 218, 264
Bicknell, Edward, 280
Billman, Howard, 32, 33, 36
Billy, Bahe, 238
Bioenergy Research Facility, 286
Bioresources Research Facility, 293, 297, 312
Blackledge, G. E., 135

Blaisdell, Hiram W., 14, 16, 222
Blaisdell Station, 11, 14
Blake, Zella, 111, 131
Block and Bridle, 202
Bloss, H. Earl, 139, 225, 272
Boggs, Edward M., 23, 26, 32, 37
Bohn, Hinrich, 271
Bolivia, 268
bollworm, pink, 242, 266 -267, 293
Bolomey, R. A., 167
Boone, Edgar T., 205
Borth, Paul, 184
Boyce Thompson Arboretum, 96, 122, 125, 126,
302

Boyle, Alice M., 122, 161, 169, 233
Brannon, Patsy M., 298
Brazil Projects, 220, 226, 228, 233, 236, 241, 249,
254, 261, 287
Bticklet, Stanley K., 289
Briggs, Ian A., 109, 135, 154, 184
Brinkerhoff, Lloyd A., 164, 167
British Guiana, 226
Brookbank, W. George, 281, 299
Brown, C. B., 129
Brown, Frances L., 111
Brown, James Greenlief, 54, 95, 104, 118, 125,
133, 161, 164, 169, 184, 186, 192, 217
Brown, LeMar, 208
Blown, William, 225

Bruce, C. M., 28
brucellosis, 116, 128, 198
Brueck, David, 234, 240 -241
Bryan, W. Craig, 164
Bryan, Walker E., 93, 94, 125, 165, 176, 187, 195
205, 230

,

Buck, Norman, 293
Buehrer, Theophil F., 158, 181, 184, 194, 199, 202
buffalo gourd, 264, 276, 309, 310

Cline, R. W., 151, 156, 230, 232
Clothier, R. W. , 48, 50 -51, 55, 66, 73
Cloud, Kate, 276, 287

buildings: Agriculture, 8, 46, 52, 59, 61, 62, 64,
73, 76, 83 -90, 122, 148, 156, 158, 181;

coccidioidomycosis (valley fever), 184, 289
Cochise Dry Farm, 119

groundbreaking, 84; Agricultural Sciences, 53,
180, 181, 201, 298; Aggie Auditorium, 223,
225; East Cottage, 72; Home Economics, 53, 181,

201, 205, 210, 296
Burgess, Paul Steere, 113, 117 -118, 125, 128, 132,
144, 147 -148, 149, 150, 154 -155, 157, 164,
182, 192
Burkhart, Leland, 175, 227
Burlinson, Louise Otis, 144

Burnham, John J., 200, 307
Burt, Beryl, 262 -263, 294, 307
Butler, G. M., 108
Buter, Jr., George D., 182, 194
Byrne, David, 184, 293

Cockerell, Theodore D. A., 28, 73, 266
Coconino County Farm Bureau, 109
Code, W. E., 117
Coglon, Russel, 117
Coit, J. Eliot, 48, 51, 55, 56, 66, 96, 222
College of Agriculture and Mechanic Arts, 43, 45, 46
College of Mines and Engineering, 63

Collingwood, Charles B., 15, 18, 24 -28

Collins, J. H., 100
Colorado River Valley, 56, 58, 145; siphon (Yuma),
58

Campus Agricultural Center
Campus Agricultural Center, 50, 291, 299, 308 -310

campus water supplies, 5, 14, 16
canaigre, 22, 24, 34, 36
Cape Verde, 294
Cardon, Bartley P., 123, 141, 149, 154, 157, 169,

172, 177, 183, 184, 199, 202, 228, 282, 284,
297, 299, 313 -314
Carnegie Desert Botanical Laboratory, 46, 157, 186
Carruth, Laurence A., 174 -175, 178, 182, 193, 232,
273

Carson, William F., 166
Carter, Jim, 202, 211
Casa Grande Highway Farm, 9, 116, 137, 190, 194,
201

Casa Grande Valley, 77
Cassady, Steve, 286

Carlin, C. N., 59, 118
cattle, 45, 54, 153, 177, 200; artificial insemination,
178, 243; diseases, 183; feedlots, 77, 183, 201,
279
Ceará, Brazil, Universidade, 236, 254. See also Brazil
Projects

Center for Quantitative Studies, 251, 258, 261
Center for Remote Sensing, 251, 258, 261, 289
Center in Arid Land Forestry, 299
Central Arizona Grower -Shipper Association, 164
Central Arizona Project, 185, 235, 253, 303
cereal grains, 74, 270, 275
Chad, 270
Charles Lathrop Pack Forestry Foundation, 181, 202,
251
Chile, 227
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