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From '90 to '60 -- 70 Important Years
This year, 1960, marks the Seventieth

Anniversary of this University's College
of Agriculture and the Agricultural Ex-
periment Station. While the University
of Arizona was established by the Terri-
torial Legislature in 1885, it was 1890
before the first three departments were
set up - Agriculture, Mines & Engineer-
ing, and the Agricultural Experiment
Station.

This issue of PROGRESSIVE AGRICUL-
TURE IN ARIZONA is devoted to reports
of research accomplished by the Agricul-
tural Experiment Station during these
seventy ensuing years. Our next issue, in
October, will continue to report on this
history of agricultural research in this
state.

That record is marked by the names of
great men and their accomplishments. It
is marked by an early realization that, al-
though this Arizona Territory's people
came largely from the east, the south and
the midwest, the agricultural knowledge
learned in those other parts of this new
nation could not be transplanted to the
Southwest.

Here men found a different climate, a

different topography, different soils, dif-
ferent water, different weeds, different
native and adapted crops. Livestock and
plants had to be handled differently than
they were in Ohio or Illinois.

Men in agriculture had to learn quick-
ly, adapt rapidly to this entirely different
environment - or else they went broke
and had to move on. Knowledge to adapt
to new conditions was the most impor-
tant asset a farmer or rancher could bring
to this country. Knowledge to observe,
learning from the Spanish- American and
Indian agriculturists already here, was
equally important.

It was a challenge to this newborn
Agricultural Experiment Station in this
"Baby State." That the challenge was met
well can be proven, as one reads the re-
ports of accomplishment given in these
pages.

Nicuue-u
Dean

College of Agriculture and
School of Home Economics

These new U of A publications are
available at your county agent's office.
Phone or write your agent for a copy.

CIRCULARS
122- Control Garden Insects
130- Arizona Home Gardening
185-Livestock Pests
195- Household Pests
212-(Revised) Help Yourself to

Laundry Aids
275- Growing Short Staple Cotton

Yuma County
278 -Lamb Dishes for Variety

AUGUST

1- 5-4 H State Roundup. U of A
Campus, Tucson

8 -12- Annual Future Farmers Lead-
ership Training Conference. U
of A Campus, Tucson

SEPTEMBER
12- 14- Arizona Nurserymen's Assoc.

1960 State Convention. Oak
in Creek Canyon

16- 18- Yavapai County Fair
30- Cochise County Fair.
30- Greenlee County Fair

FOLDERS
85-What You Can Do About Water

Safety

BULLETINS
A 4- Varieties of Field Crops for

Arizona
A -S- Growing Cole Crops in Arizona
296-(Revised) Control & Identifica-

tion of Crop Weeds in Southern
Arizona

OCTOBER
1-
1-

Douglas

2- Cochise County Fair. Douglas
2- Greenlee County Fair
5- Annual Cotton Field Day. Cot-

ton Research Center. Tempe
12 -Dairy Field Day. Tucson
14- Cotton Field Day. Yuma

Branch Station
21- Annual Fall Field Day. Mesa

Station
31- Arizona State Fair. Phoenix

In The Beginning - - - - 3

Field Crops Research,
Then & Now - -

Animal Pathology's
Diagnostic Service - - - 5

Commercial Vegetable Industry
Aided by Research - - - 6

Poultry Research Aids
Producer and Consumer - 7

Agricultural Biochemistry
Is Basic - - - - - - - 8

Insect Control Was
Early Problem - - - - - 9

Breeding Upland Cotton - - 10iik
Water Is Our Business - - - 11

Dairy Research in Arizona - 11

Dwarfism in Beef Cattle - - 12
Agricultural Economics

Is Important - - - - - 13
Early Water,

Irrigation Studies - - - - 14
Protecting Health of Plants - 15
Home Economics

Lively Lady of 61 - - - - 16

4

Trade names used in this maga-
zine do not endorse products named
nor imply criticism of similar ones
not mentioned.

NOVEMBER
1 -12- Arizona State Fair. Phoenix

2- Citrus Field Day. U of A Cit-
rus Station, Phoenix

17 -18- Arizona Turf Conference. Stu-
dent Union Bldg., U of A
Campus, Tucson

18- Citrus Field Day. Yuma
18 -24- Farm -City Week
26- 30- National 4 -H Club Congress.

Chicago, Ill.

DECEMBER

10- Junior 4 -H & F FA Judging
Field Day. Sponsoredponsored by th_ o
Arizona Angus Assn., UA
Campbell Ave. Farm, Tucson
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Four Professors Taught a Dozen Courses,
Compared to Large Research,
Teaching Program Today

Darrel S. Metcalfe

The College of Agriculture of the University of Arizona opened its first term for
students October 1, 1891. The Director of the Experiment Station also held the title
as Dean of the College of Agriculture and the academic title, Professor of Agricul-
ture (Agronomy) .

The teaching roster included four professors in the fields of chemistry, mathematics
and irrigation engineering, botany and entomology, and horticulture. As at the pres-
ent, staff members were selected for their abilities in both instruction and research.

Although a full four -year course for
degrees was offered when the College of lated also by the many Farmers' Institutes
Agriculture was first established, at that and other agricultural means, in the year
time there was little interest in studying 1907 -08 a two -year short course in agri-
for a degree in this field. However, stu- culture in the then Preparatory Depart -
dents enrolled in other colleges of the ment of the University was offered in
University took courses given in the Col- lieu of high school instruction from the
lege of Agriculture, especially in the de- ninth to the twelfth grades inclusive.
partments of chemistry and irrigation This short course was so successful that
engineering, and in the biological sci- in 1909, with legislative support, a farm
entes. Many of the University graduates was purchased for the use of agricultural
who later became prominent in the fields instruction. It consisted of 80 acres
of mining and engineering, education located on Rillito Creek.
and research received instruction in Agri-
culture.

No High Schools 75 Years Ago
Seventy -five years ago in Arizona there

were no high schools. A Preparatory De-
partment of the University and another
at the Normal School at Tempe were the
only institutions that offered instruction
above the eighth grade. The agriculture
of the territory was not of a sufficient
volume or otherwise developed to pro-
vide opportunities for technical training
in Agriculture.

It was not until high schools appeared
in the more prominent agricultural cen-
ters and reclamation brought a phenome-
nal expansion in Arizona agriculture that
there was a real interest in college courses

ra. leading to a degree in agriculture. Stimu-

Dr. Metcalfe is Director of Resident Instruc -.
tion in the College of Agriculture.
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First Degree Given in '13
In 1915 the agricultural faculty moved

into the present building. In 1911 a four -
year course of college credit leading to
degrees in agriculture was established.
The first degree was awarded in 1913,
the second in 1915, and eight degrees
were awarded in 1916.

During the fall semester of 1959 -60
there were 366 undergraduate and 125
graduate students enrolled in the College
of Agriculture. Sixty Bachelor of Science
degrees and 26 advanced degrees were
awarded on June 1, 1960.

Many curriculum changes have been
made since 1891. A review of early
courses showed special prominence given
to the sciences that pertain to Agriculture.
A general education embraced work in
mathematics, English, French, German,
Spanish and the natural sciences - espe-
cially chemistry, botany, and horticulture
- and particularly to the use of irriga-
tion water. Classroom instruction was

supplemented by laboratory and field
work practice.

They Had Field Work, Too
In addition to the prescribed work of

35 weeks in the University, students were
required to spend three weeks during the
summer at the Experimental Station and
on farms of the territory, studying and
practicing the details of experimental and
farm work with special emphasis upon
irrigation. This work was under the
supervision of members of the faculty.

In contrast to 1892, when four staff
members taught 13 courses, during 1959-
60 over 100 staff members, all of whom
also do extensive research, taught nearly
200 different courses.

Today there are 16 departments : Agri-
cultural Biochemistry, Agricultural Chem-
istry & Soils, Agricultural Economics,
Agricultural Education, Agricultural En-
gineering, Agronomy, Animal Pathology,
Animal Science, Botany, Dairy Science,
Entomology, Horticulture, Plant Breed-
ing, Plant Pathology, Poultry Science,
Watershed Management. The Institute of
Water Utilization is also a part of the
College of Agriculture. In addition, there
are special curricula for Farm Mechaniza-
tion, Agricultural Business, Agricultural
Journalism, and Preveterinary. Also, a
special curriculum is being proposed for
Dairy and Food Technology.

Curriculum Kept Up -to -Date
Through the years the agricultural cur-

riculum has had many changes and has
been modernized with the changing
trends. It includes requirements in the
biological sciences, physical sciences, so-
cial science and humanities. Provision is
made for students interested primarily in
agricultural research to follow a special
curriculum. Today's curriculum has con-
siderable flexibility, allowing a student to
take courses in other colleges to develop
a well -rounded education.

Graduate students may obtain masters
and doctorate degrees under either the
Plant Science Program or the Committee
on Biochemistry and Nutrition. Also, a
program in Animal Breeding is being
proposed.

The Field Is Wide
Agriculture today is a complex and

specialized industry with a wide range of
career opportunities - some 500 different
vocations. Graduates may find employ-
ment in farming and ranching, research,
services, education, business and indus-
try, communications, or conservation.
Curricula in agriculture are designed to
meet the needs of students who desire a
broad knowledge of agriculture as well
as those who desire greater specializa-
tion.



FIELD CROPS RESEARCH
THEN AND NOW

D. F. McAlister

The first field crops research specialists in a young
Arizona Agricultural Experiment Station were in a
general agriculture division organized in 1907. Our
present Agronomy Department was organized just
prior to World War I with a staff of two.

Though the field crops problems and the tools for
solving them have changed since the days of the
buckboard and the mule -drawn plow, the aim of the
agronomist remains the same to help Arizona farm-
ers and ranchers produce the highest crop yields at
the lowest cost consistent with good soil management.

The early agronomists, such as J. F.
Nicholson, H. C. Heard, G. E. Thomp-
son and R. S. Hawkins, were faced with
the complex problems of field crop pro-
duction on irrigated land with very little
help from allied agricultural sciences so
important to success in present farm prac-
tice.

So Much To Learn!
Improvement of crop varieties through

the new science of genetics was just get-
ting under way. The use of fertilizers
other than barnyard manure was prac-
tically unheard of. The need for insect

Dr. McAlister is head of the Agronomy De-
partment.

control, other than perhaps grasshoppers,
was not recognized. The importance of
level land for irrigation was considered
strictly from the mechanical standpoint
of getting water across a field, and prac-
tically nothing was known of the water
requirements of field crop plants. Be-
cause of this lack of knowledge in these
related fields, the agronomist frequently
found himself working in specialties oth-
er than his own to find the answers to
farm crops problems.

A large part of the time of the pioneer
agronomists in Arizona was spent in try-
ing to help the dry farmers of Coconino,
Cochise and Navajo Counties. These ef-
forts were abandoned when the dry
weather and economic conditions of the

TODAY'S AGRONOMY staff of 14 profes-
sional staff members and five technical
F ME assistants is a far cry from the
two agronomists who composed the staff
when the department was organized just
before World War I.

1920's and 1930's drove most of the dry
farmers from their fields.

These agronomists also tested the crops
grown in other parts of the United States
and the world as possible new crops for
Arizona's irrigated lands. Some of the
first crops explored were field beans and
peas, cotton, castor beans, sorghum, soy-
beans, tobacco, buckwheat, and new vari-
eties of alfalfa and small grains. Later,
such crops as flax, guar, plantago, sesame,
safflower, and sweet clovers were tested.
This search for new crops continues.

An Early Weed Problem
Another of the earliest problems of the

Arizona agronomist was weed control.
For example, when the present Mesa Sta-
tion was purchased in 1915 the land was
infested with an almost solid stand of
Johnson grass. A primary duty of agrono-
mist H. C. Heard was to rid the farm of
this pest. The absence of Johnson grass
on the Mesa Station today is a glowing
tribute to this early member of the Ex-
periment Station staff. In Mr. Heard's
time, control of weeds by cultural meth-
ods was the only known procedure.

While these methods are still used, the
farmer now has many lethal weapons in
his arsenal to help combat weed pests.
There is a selective herbicide for nearly
every weed. For example, Arizona agron-
omists have pioneered in the use of the
urea herbicides monuron and diuron for
late season control of weeds in cotton
fields. The use of these chemicals has
advanced the date of lay -by time, when
no further cultivations are necessary, from
mid -July to early June. Over 50,000 acres
of cotton were treated with these chemi-
cals in 1959.

Field crops research in the Experiment
Station has played an important part in
helping Arizona farmers and ranchers
produce record, or near record, yields of
such crops as cotton, barley and sorghum.
Agronomists have developed practical in-
formation on when, where and how to
plant field crops as well as helping to
provide information on irrigation, fertili-
zation and other cultural practices. These
specialists have worked closely with the

(continued on next page)
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Animal Pathology
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W. J. Pistor

The Animal Pathology Diagnostic laboratories have measurably increased serv-
ices which are available to Arizona farmers and ranchers. The departmental staff
consists of three veterinarians, two bacteriologists, one parasitologist, a serologist and
a biochemist. This group forms a well balanced diagnostic team which is capable of
dealing with any animal disease problem presented to the laboratory.

Considerable scientific equipment is
needed by the staff so that each member
may better carry out his particular job in
the diagnostic pattern. For example, sev-
eral types of microscopes are needed and
each one is designed for a specific type of
examination, such as a darkfield micro-
scope which enables technicians to detect
spirochetes in living preparations or fresh
unstained tissues. This is a rapid and ac-

-< curate adjunct to diagnosis in outbreaks
of disease such as leptospirosis, which is
encountered in our state.

A fluorescent antibody microscope
which enables diagnosticians to make
rapid decisions by the detection of fluo-
rescein labeled substances in infected tis-
sues. This type of examination can speed
up and increase accuracy for the detec-
tion of numerous infective agents.

In addition to these, there are avail-
able dissecting microscopes for the exami-
nation and identification of external para-
sites and other larger specimens, a phase

Dr. Pistor is head of the Department of
Animal Pathology.

contract microscope for better observa-
tion of the ova of internal parasites.

Machines Aid Rapid Diagnosis
Other equipment that is constantly

used in diagnostic procedures includes an
automatic tissue processing machine
which greatly accelerates the long and
tedious task of preparing sections of dis-
eased tissue for examination by a patholo-
gist, an electrophoresis apparatus to detect
abnormal variations in the blood serum
proteins, a Warburg apparatus for the
study of respiration or gaseous exchanges
in both normal and abnormal tissues.

In addition to many of the more spec-
tacular procedures just mentioned there
are numerous other less complicated but
extremely valuable routine examinations
which are performed daily and in great
numbers. One of these is the egg count
on fecal material taken from animals sus-
pected of harboring internal parasites. A
measured amount of the fecal sample is
processed in a highly standardized man-
ner so that total and relative numbers of
parasite ova can be determined. Treat-

ment or recommendations are made on
the basis of these results.

Another routine type of examination
is bacterial culture in which very minute
amounts of infected tissue are aseptically
transferred to artificial media and in-
cubated. Bacterial colonies that grow in
these cultures are then picked off and
identified. When disease producing organ-
isms are found they are tested against a
wide variety of antibiotics to determine
which drug might be the most effective
treatment.

Variety of Blood Tests
Many routine serological blood tests

are done each year. Included among these
are agglutination testing for detection of
Brucellosis in cattle, agglutination tests
for the control of salmonella infections
in turkeys and capillary tube agglutina-
tion tests for the detection of animals
having leptospirosis.

Each specimen or group of specimens
that is submitted to the laboratory is sub-
jected to a complete examination from
antemortem or postmortem on through
numerous specific follow -up tests such
as those described. This is done to insure
a better selection of control methods or
treatment in the eventual elimination of
a disease problem.

Carefully Kept Records
Each accession is carefully described

and recorded on a punch type analysis
card and is categorized according to ani-
mal species, breed, age and so forth. A
complete history of conditions which
existed up to the development of the
problem are entered on the card. In addi-
tion to this, results of all laboratory tests
performed are recorded on the card.

Finally, all these scientific facts are
considered by one of the veterinarians
who, after due consideration, makes or
confirms his diagnosis and reports these
facts to the owner and his veterinarian
with recommendations for treatment or
any other corrective measure which might
be indicated.

(continued from previous page)
plant breeders in developing, testing and
release of adapted crop varieties.

Newer, Better Varieties
Nearly all of the varieties now grown

in Arizona have come about through this
crop improvement program. Moapa al-
falfa, Harlan barley and Gila safflower

V
are recent additions to this list. Close co-
operation of agronomists and plant breed -
ers with farmers who realized the value
of pure, high quality seed of adapted
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varieties led to the organization of the
Arizona Crop Improvement Association
nearly 30 years ago. The progressive
farmers of Arizona now insist on A. C.
I. A. certified planting seed.

To help meet the needs of an increas-
ingly technical and highly competitive
agriculture in Arizona, the Agronomy
staff has grown to 14 professional staff
members plus five technical assistants.
Each agronomist is a specialist in his par-
ticular field of research on farm crop pro-
duction and improvement. Their research
programs are in progress at seven of the
Experiment Station's branch stations and

cooperating farmers' fields as well as on
the University of Arizona campus.

Wide Range of Research
Besides production and improvement

of alfalfa, Bermuda grass, cotton, corn,
forage seeds, oilseed crops and small
grains, the present agronomy research
program includes weed control, crop
physiology and water use efficiency of
forage crops. This work is in close co-
operation with the specialists in plant
breeding, disease and pest control, soils
and United States Department of Agri-
culture collaborators.
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COMMERCIAL
VEGETABLE

INDUSTRY

Leland Burkhart

The commercial vegetable indus-
try of Arizona is one of the most
important phases of agriculture in
the state. The value of such vegeta-
bles produced in Arizona is approxi-
mately $ 75 million annually. The
vegetables are grown in specialized
areas of the state with a total acre-
age of approximately 100,000 acres
annually.

The cantaloup industry in Arizona
was one of the early horticultural develop-
ments involving growing and shipping to
eastern markets by means of refrigerated
cars. The horticulturists in the Arizona
Agricultural Experiment Station con-
ducted variety tests of melons before the
turn of the century. The success of the
commercial cantaloup industry stimulated
interest in other vegetable commodities
that could be shipped to eastern markets.

Encourage New Lettuce Industry
The horticulturists of the experiment

station conducted lettuce variety tests in
the Salt River Valley before the begin-
ning of the industry, which interested
the cantaloup growers to the extent that
test car -lot shipments of head lettuce were
made to eastern markets from the Glen-
dale area. The success of these shipments
stimulated a rapidly expanding lettuce
industry in Arizona.

As early as 1922, the Horticulture De-
partment determined the value and im-
portance of commercial fertilizers in let-
tuce culture in a series of fertilizer tests.
These tests showed that application of
available phosphates had a remarkable ef-
fect upon lettuce plants from the stand-
point of producing more rapid growth,
hastening maturity, increasing yields, and
improving quality of the marketable
product.

Importance of proper irrigation of let-
tuce was emphasized in co- operative irri-
gation trials conducted by the Depart-
ment of Horticulture with other depart-

Dr. Burkhart is head of the Department of
Horticulture.

ments. It was found that the highest yield
of good quality lettuce was produced with
uniformly high soil moisture throughout
the season for winter and spring lettuce
crops.

Fertilizer Placement, Quantity
The cooperating departments also de-

veloped information for improving let-
tuce bed shape for better plant growth in
relation to salt movement and irrigation
control. Specialized equipment was de-
veloped by the Horticulture Department
for conducting nitrogen and phosphate
fertilizer placement tests and controlled
rates of application of fertilizer for more
efficient lettuce production.

Improved Arizona strains of Imperial
types of head lettuce were developed for
localized conditions. The first certified
lettuce seed program in the nation was
accomplished by the Horticulture De-
partment in cooperation with the Arizona
Crop Improvement Association. The lat-
est development in improved varieties of
lettuce is the Arizona Sunbright which
has resistance to tipburn.

Helped Willcox Get Started
The new lettuce area in Willcox was

aided by the Horticulture Department
with variety tests in cooperation with
growers in the area and the Agricultural
Extension Service. The importance of
vegetable research and technological ap-
plications is demonstrated by the 150 per
cent increase in average yield of Arizona
lettuce during the last 35 years. Arizona's
lettuce industry amounts to $40 million
annually in recent years, and this crop is

now grown year round in the state. Cur-
rently, emphasis is placed on research
objectives concerning improving quality
of lettuce and consumer acceptability
through breeding, better culture and bet-
ter understanding of post -harvest condi- ' '

tions.
In cooperation with the U.S. Depart-

ment of Agriculture, cantaloup variety
improvement has been effected. The cur-
rently popular powdery mildew resistant
strain 45 was developed by the federal
plant breeders. The Arizona 13 strain of
cantaloup and more recently the Arizona
Sunrise were developed by University of
Arizona horticultural plant breeders for
Arizona conditions.

Crown Blight Studies
During recent years, there has been an

intensive inter -departmental research pro-
gram in the University of Arizona in co-
operation with the U.S. Department of
Agriculture concerning cantaloup crown -
blight investigations. Objectives include
an understanding of the virus complex
and development of disease resistant
strains.

Arizona's potato industry has benefited
by the applications of research. Yields
have increased 400 per cent since the
early years, due to improved cultural
practices coupled with selection of appro-
priate irrigated areas. The increased yields
during the last twenty years are due to at
improved certified seed, seed treatment, '

soil adaptation, fertilizer usage, and im-
proved irrigation practices. Improved cul-
tural practices, including weed control,
have led to more efficient production of
broccoli, cabbage, carrots, cauliflower,
celery, onions, sweet potatoes, sweet corn,
and tomatoes.

IMPROVED VARIETIES, better management practices, improved packaging, han-
dling, disease and insect and weed control, have been developed by the Arizona
Agricultural Experiment Station to give national prominence to lettuce, Arizona's
leading vegetable crop.



Producer, Consumer
Both Are Aided By

i0Poultry Research

H. B. Hinds

In his annual report for 1917, R. H.
Williams, Animal Husbandryman, stated
that four breeds of poultry were being
used for instructional work.

The Poultry Department was estab-
lished in 1919, with Francis R. Kenney
in charge. Professor R. B. Thompson re-
placed Mr. Kenney in 1920, and resigned
in 1924. These men were pioneers in the
poultry field at the University of Arizona.

A tract consisting of 131/2 acres of
land was assigned to the department and
possession was taken in March 1922.
Buildings were constructed and the of-

Mr. Hinds is a member of the Department
or Poultry Science.

VIEW
Center

ficial opening took place the same year.

New Poultry Center In 1956
These facilities were used for instruc-

tion and research until the growth of the
city and the demand for more modernized
equipment forced the removal to the pres-
ent research center. The move was made
on January 12, 1956.

While instruction has been paramount,
the research activities have not been
neglected and are varied in nature. Pri-
mary objectives have been to find better
ways to do things for Arizona poultry-
men and to utilize Arizona products to
the greatest extent. In general the re-
search is divided into four phases : man-
agement, breeding, nutrition, and mar-
keting.

Cages vs. Floor
Keeping birds in cages is a radical de-

parture from the floor method. Mana-
gerial problems are multiplied. Tests
showed that production is not influenced
by the method of housing. However, egg
quality may be affected. The incidence of
blood spots, mottling, and thin shells was
increased in eggs laid by birds in cages.
Also, they were more susceptible to

AT TOP shows present Poultry Research
opened in 1956. Below, dedication day at

the University of Arizona's first Poultry Farm,
March, 1922.

environmental changes than were floor -
housed birds.

The objectives of laying tests were to
provide an unbiased evaluation of the
stock of poultry breeders. For 34 con-
secutive years, the University conducted
an official test, thereby permitting Ari-
zona chick buyers to compare various
strains under local conditions. Entries
were received from all parts of the United
States and the Hawaiian Islands.

Heat -Resistant Laying Hens
The chicken is very susceptible to heat.

High summer temperatures result in de-
creased production and a decline in egg
quality. The genetic approach to this
problem is under consideration. Strains
are being developed that have the ability
to produce effectively during hot weather
without sacrificing egg quality.

The breakout method of evaluation of
egg quality has had a high priority in
selection of breeding birds. Large num-
bers of eggs have been broken and albu-
min height measured, blood spots and
mottling recorded. Since these factors are
heritable, egg quality can be improved by
selection of strains that excel in these
categories.

Utilization of Arizona Grains
Milo was found to be a suitable grain

for poultry with proper vitamin supple-
mentation and now is widely used. Citrus
Meal did not justify its use for poultry
feeds. Cottonseed Meal is limited in its
use, especially for laying rations. Work
is in progress at the USDA Southwest
Poultry Experiment Station to overcome
the objectionable features of this mate-
rial.

Parallel studies conducted at the Poul-
try Research Center and at the USDA
Southwest Poultry Experiment Station
showed that during high temperatures in
the summer, laying hens may perform
better when antibiotics were included in
the diet.

Work at other stations confirmed the
results of workers in Arizona that the
level of phosphorus for laying hens could
be returned to .4 - .5 per cent of the diet.

Egg Carton Study
Attractiveness and consumer prefer-

ences determine to a large extent the
number of eggs purchased. Most egg car-
tons are unattractive. Tests were con-
ducted in supermarkets comparing clear
plastic cartons with conventional pulp
cartons. Results showed that the plastic
carton increased sales. A second test com-
pared conventional cartons labeled with
colored tabs. One tab listed the food
value of eggs and the other was blank.
Consumer preference was for the printed
label.



Basic To All Research Is

Agricultural
Biochemistry

M. G. Vavich

Originally the Agricultural Bio-
chemistry Department was called the
Department of Human Nutrition.
Dr. Margaret Cammack Smith or-
ganized the department and began
in 1930 a study to determine the
cause of mottled teeth. National at-
tention was focused on the Arizona
Agricultural Experiment Station by
successful solution of this problem.
It was shown conclusively that fluor-
ide present in drinking water is the
causative agent at concentrations as
low as 1 part per million.

With the cooperation of Prof. H. V.
Smith of the Department of Agricultural
Chemistry and Soils, all the major and
many of the minor sources of drinking
water in the state were analyzed for fluo-
rides, and a practical filter was developed
to remove fluorides from water.

Dr. Vavich is a member of the Agricultural
Biochemistry Department.

Stress Graduate Level
In 1945, Dr. A. R. Kemmerer suc-

ceeded Dr. Smith as head of the depart-
ment. Research in nutrition and training
of graduate students at the master's level
were continued and then expanded in
1952 to include training at the Ph.D.
level.

Extensive research has been carried on
and is still in progress in rheumatoid
arthritis, interrelationship of carotene and
vitamin A with other nutrients, amino
acid composition of foods and feeds, nu-
tritional requirements of the honeybee,
and cotton utilization.

Tissue Culture Laboratory
Research on rheumatoid arthritis

showed that a distinct difference in the
end products of protein metabolism oc-
curs in the arthritic as compared with the
normal human. The lack of an experi-
mental animal other than man has com-
plicated the search for the mechanism of
these changes.

A new approach to this problem is
tissue culture since human tissues can be
grown and studied in a test tube with
specialized equipment. A tissue culture
laboratory devoted entirely to rheuma-
toid arthritis research is now in opera-
tion.

Poultry Nutrition Research
Since 1950 this department has been

cooperating with the Department of
Poultry Science and the Southwest Poultry
Experiment Station, a branch of the Agri-
cultural Research Service of the U.S. De-
partment of Agriculture located near
Glendale, Arizona.

AN IMPORTANT research tool in study
F -W of rheumatoid arthritis is the
new tissue culture laboratory.

studied such as the influence of high
summer temperatures on the vitamin A
and protein requirement of poultry, the
influence of various factors on eggshell
quality, and factors in cottonseed oil re-
sponsible for discoloration of cold stored
eggs. The factor in cottonseed oil respon-
sible for pink discoloration in eggs has
been identified as a cyclic fatty acid. The
physiological properties of this fatty acid
are under study.

The need for a good practical substi-
tute for pollen during the time when
pollen is scarce was the motivating influ-
ence for beginning an extensive research
study with the Bee Culture Laboratory on
the nutritional requirements of the honey-
bee.

Cotton Utilization
Recently a new area of research was

started on cotton. The object is to de-
velop chemical methods for altering and
improving the physical characteristics of
cotton so that more cotton can be used.
A laboratory for high pressure reactions
to facilitate this work has been built at
the University farm on Campbell Avenue.

1

Pogressive

Agriculture

I N A R I Z O N A

Vol. XII No. 2
July, August, September, 1960

Published quarterly by the College of
Agriculture, University of Arizona, Tuc-
son, Arizona, Harold E. Myers, dean.

Entered as second -class matter March
1, 1949, at the post office at Tucson, Ari-
zona, under the act of August 24, 1912.

Reprinting of articles, or use of infor-
mation in Progressive Agriculture in
Arizona, by newspapers and magazines
is permitted, with credit.

Editors: John Burnham and Joe Mc-
Clelland.

Editorial Board Members: Howard R.
Baker, Extension Service; Mitchell G.
Vavich, Experiment Station; Russell W.
Cline, Resident Instruction; Mildred R.
Jensen, School of Home Economic-3;
Richard K. Frevert, chairman; Joe Mc-
Clelland, ex-officio.

Arizona farmers, ranchmen and home-
makers may have their names placed on
the mailing list to receive Progressive 4
Agriculture at no cost by sending a re-
quest to the College of Agriculture, Uni-
versity of Arizona, Tucson, Arizona.

Numerous mutual problems have been Progressive Agriculture . Page 8



L _I

ú
"Bug Problems" Occupied Pioneer University
Entomologists, As Similar Pest Problems Do Today

Laurence A. Carruth

The University of Arizona Agricultural Experiment Station has been concerned
with insects and their control since its founding. The first bulletin on insects, by
J. W. Tourney (who was also our first botanist), appeared in 1893 and discussed
a variety of pests, including such present -day offenders as the green June beetle,
bagworms and the grape leaf skeletonizer. Recommended insecticides included London
purple, Paris green, kerosene emulsion, carbon disulfide and a mixture of resin, fish
oil, caustic soda and potash.

The first professional entomologists on
the staff were T. D. A. Cockerell and A.
W. Morrill who served as part -time con-
sultants from 1899 to 1909 and from
1909 to 1918, respectively. Professor
Cockerell, after his survey of insect con-
ditions in the Salt River Valley in 1899,
reported in Bulletin 32 that this area 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."
He correctly surmised that "while the
present condition of affairs in the Salt
River Valley is highly satisfactory, the
cheerful optimism that assumes that pests
cannot live here is hardly justifiable."

Introduced Fruit Tree Pests
At the turn of the century particular

attention was given to the control of scale
insect pests of fruit trees, introduced
largely through infested nursery stock.
This work was actively supported by Dr.
R. H. Forbes, who served as Director of
the Agricultural Experiment Station for
many years and who did much toward
the suppression and eventual eradication
of the date palm scale.

Dr. Forbes was instrumental in creat-
ing what is now the Arizona Commission
of Agriculture and Horticulture and
served as its first chairman. This led to-
ward reasonably effective quarantine
regulations to prevent the introduction of
serious scale insect pests on nursery stock
shipped into the state.

Insect problems were soon intensified
with expanded acreages of irrigated crops.
Pests which received particular attention
from Experiment Station entomologists
during the period between the two World

Dr. Carruth is head of the Entomology De-
partment.
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Wars included cotton insects (Morrill,
1918) , grape leafhoppers (Vorhies,
1924) thurberia bollworm (Vorhies,
1926) , harvester ants (Nichol, 1931)
fig beetle (Nichol, 1935), olive parla-
toria scale (Nichol and Wehrle, 1935),
grape insects (Wehrle, 1939) assassin
bugs (Wehrle, 1939) and grasshoppers
(Ball and associates, 1935 -1942) .

Cooperation From USDA
During this period and continuing to

the present, much important work was
done in Arizona by entomologists of the
United States Department of Agriculture,
with whom the Experiment Station has
maintained cordial cooperative relation-
ships. Federal colleagues who should be
particularly recognized include V. L.
Wildermuth, Loyd Stitt, E. E. Russell,
O. L. Barnes and M. W. Nielson
(Alfalfa Insects) , W. A. Stevenson, Wil-
liam Kauffman and G. T. Bottger (Cot-
ton Insects) , K. B. McKinney, O. A.
Hills, E. A. Taylor, and R. W. Brubaker
(Vegetable and Sugar Beet Insects) , and
F. E. Todd, S. E. McGregor, A. W.
Woodrow and L. E. Standifer (Bee Cul-
ture).

A new era in Experiment Station ento-
mology began after the end of the second
World War and is still continuing. This
present period is marked by an intensi-
fied interest in high yields of quality
crops free from insect damage and by the
availability of many new insecticides of
high potency (which have created new
health hazards, crop residue problems,
possible hazards to livestock and bene-
ficial insects and, in some cases, strains of
insecticide- resistant pests) .

This period has also been marked by
a renewed interest in non -chemical con-
trol methods and in the need for more
fundamental or basic information con-
cerning our insects of economic impor-
tance. Encouraging support from state,

federal and private sources has permitted
a more effective Experiment Station re-
search program than was possible in pre-
vious years.

Wide Area of Research
Important Experiment Station work

begun during the last decade, most of
which is still continuing, has included
research on alfalfa insect control (Tut-
tle) , the control of the spotted alfalfa
aphid (Tuttle), insect parasites and
predators (Butler) , vegetable insect con -
trol (Tuttle, Gerhardt), field crop insect
control (Gerhardt, Tuttle) , cotton insect
control (Wene) , taxonomy and biology
of economic insects (Werner) , biology
and food habits of the khapra beetle
(Nutting), insecticide residues (Witt),
insect biochemistry (Witt) , insect physi-
ology (Nutting) , termites (Nutting) ,

plant feeding mites (Tuttle), and miscel-
laneous insects of economic importance
(Carruth) . This work is reflected in a
growing list of publications and in im-
proved recommendations for insect con-
trol made available through the Agricul-
tural Extension Service (Roney) .

Current and authentic information on
Arizona insect conditions is made avail-
able through the cooperative Economic
Insect Survey (Moore) supported jointly
by the College of Agriculture, the U.S.
Department of Agriculture and the Ari-
zona Commission of Agriculture and
Horticulture. Experiment Station research
is also contributing toward the continued
improvement of the instruction program
in Entomology at the University of Ari-
zona which now provides professional
training at the bachelors, masters and
Ph.D. levels.

rld..

ERNIE DOUGLAS (left), veteran Arizona
farm editor, was awarded a University of
Arizona 75th Anniversary medallion by
Dean Harold E. Myers during the Mesa
Field Day program on May 13.
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E. H. Pressley

The Plant Breeding Department began experimenting with upland cottons
early 1920's. The first efforts were confined to testing southern varieties
attempt to find one or more that were suited to growing under Arizona
Numerous plant selections were made from these introductions and
grown, with very little improvement shown.

Among the varieties tested during
these early years were Hartsville, Delta -
type Webber, Webber 49 and various
strains of Mebane, Lone Star and Stone-
ville. California type Acala was usually
used as a check in these tests.

Hybridization of these southern vari-
eties, particularly Hartsville and Stone-
ville, failed to produce anything of im-
portance. Yields were not increased and
the fiber properties that could be meas-
ured at that time were not satisfactory.

Santan Developed In 1937
In 1937, in cooperation with USDA

personnel at Sacaton, a large number of
plant selections were made in a field of
California -type Acala cotton grown in
the Phoenix area. Progeny rows from
these selections were grown at Queen
Creek for several years. This cooperative
effort resulted in the introduction of a
new strain called Santan. Yields, fiber
properties and spinning quality were the
same as those of California strains. Efforts
to select for strong fiber were fruitless.

In 1941 an extensive program of
hybridization was begun. Parents used in
making the crosses were Santan, New
Mexico 1517, Deltapine 12, Deltapine
44 -51, Stoneville 2B, Coker Wilds 9 and
Coker Wilds 13. Eight crosses were made,
mainly between the two Acalas and the
southern varieties. The Fl of these crosses
was grown in 1942 and 14 backcrosses
made in which the two Acalas, Deltapine
12, Stoneville 2B and Coker Wilds 13

Dr. Pressley, veteran cotton breeder, is head
of the Plant Breeding Department.

in the
in an

conditions.
progeny rows

were used as the recurrent parents. These
crosses and backcrosses were grown at
the Mesa Branch Experiment Station in
1943.

Selections were made from this mate-
rial for several years. By the F4 all crosses
and backcrosses in which the southern
varieties were used were eliminated either
for

poor
yields, poor fiber quality or both.

All that remained were selections from
the cross Santan x N. M. 1517, and from
the backcross Santan (Santan x N. M.
1517).

The Birth of A -44
After 1945, when the F4 was grown,

all selections from the cross Santan x
N. M. 1517 were discarded except num-
bers 44 and 47. One year later, 1946, all
selections from the backcross Santan
(Santan x N. M. 1517) were discarded
except numbers 28 and 33. The first in-
crease field of 44 was grown on the
Campbell Avenue farm at Tucson in
1947. In 1948 a commercial increase field
of 85 acres of 44 was grown on the
Midvale farm south of Tucson. Small in-
crease fields of 28 and 33 were also
grown in 1948. For various reasons, in-
cluding lack of storm resistance and poor
spinning performance, 28 and 33 were
dropped from the program in the early
1950's.

The original breeder's seed of 44 came
from 12 families that originated from
plant selections out of progeny rows
grown in 1945. Six of the 12 were
dropped later because of fiber fineness.
In 1958 an additional family was dropped
and the proportion of family 44 -10 in

ABOVE IS a "strip view" of the first in-
crease field of A -44 upland cotton at the
UA Campbell Avenue Farm in 1947.

the breeder's seed was increased to 40c,(.
All of the selfed seed given to the

Arizona Cotton Planting Seed Distribu-
tors Association for increase in 1960
came from three subfamilies of 44 -10.
These have outyielded commercial 44 by
8c/ over the last three -year period. Their
spinning quality shows some improve-
ment. Their greatest improvement, how-
ever, seems to be in strength of plant.

More Crosses In 1948
In 1948 fourteen crosses were made in

which 28, 33, 44, 47, California 4 -42,
Acala- Durango and Paula C were used as
parents. The following year 28 back-
crosses were made in which each parent
used in the 1948 crosses was used as
recurrent parent.

Elimination in succeeding generations
removed all of this hybrid material from
the program except selections from the
backcross A x D (44 x A x D) . The
variety, 124, came from this backcross. It
yields well under certain conditions and
has given good spinning results, but it is
highly susceptible to Verticillium Wilt.

The variety 44 WR was developed
from a small amount of seed received
from the Shafter Station in 1948. It was
grown for a number of years in the Saf-
ford area where selection pressure was on
resistance to Verticillium Wilt and to
storm loss. In 1955 sufficient seed was
available to plant 60 acres at Aguila, Ari-
zona. Five hundred plant selections were
taken from the Aguila field in the fall of
1955. The remainder of the seed pro-
duced was used as foundation seed for
planting on wilt infested soils.

Refinements Continue
The 500 plant selections from Aguila

were laboratory tested for fiber proper-
ties. Four hundred were discarded. The
remaining 100 were planted in duplicate
in a badly infested field at Eloy in 1956.
Ten were finally selected for increase on
the basis of yield and resistance to wilt.
Since that time, three of these 10 have
been discarded for one reason or another
so that at the present time breeder's seed
given to the Seed Distributors comes
from seven out of the original 500 selec-
tions made in 1955.

Progressive Agriculture Page 10
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WATER
la Is Our Business

In the Institute Of
Water Utilization

Sol Resnick

Water is the limiting factor in human
well -being throughout the Southwest.
Better utilization of the rain which does
fall, even though it is inadequate and
uncertain, holds the best present promise
of meeting to an appreciable extent the
tremendous need for water for agricul-
tural, domestic and industrial purposes
in this area and, in fact, all of the arid
areas of the world.

To assist in achieving this goal,
through research, the Institute of Water
Utilization was established in the Arizona
Agricultural Experiment Station and be-
gan functioning in September, 1957. The
research programs under way, through
which methods may be developed for in-
creasing the efficiency of use of the avail-
able water, are discussed below.

Artificial Recharge
One of the most critical problems in

the Southwest today is the diminishing
ground water supply. The average yearly
overdraft on the ground water reserves
in Arizona alone is approximately three
million acre -feet. Artificial recharge takes
flood waters that are normally lost by
evaporation and transpiration by non -
beneficial plants and places them in the
underground reservoir.

Two of the more serious problems,
control of algae and bacterial growth and
removal of suspended sediment from the
flood waters, are receiving detailed at-
tention. Cooperative field projects with
interested groups, such as Maricopa
County Municipal Water Conservation
District No. 1 and the Goodyear Farms
near Litchfield Park, are currently under
way.

Evaporation Suppression
Evaporation from reservoirs and stock

tanks results in large losses of water in
the Southwest. The total yearly evapora-
tion from free water surfaces in the 11
western states is estimated at 11.5 million
acre -feet. The loss from Lake Mead alone
averages about 750,000 acre -feet yearly.

Chemicals like hexadecanol, which

0
form monomolecular films, are applied

Mr. Resnick is a member of the Institute of
Water Utilization.
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to water surfaces to reduce evaporation.
Savings in water of about 65 per cent are
being obtained in one of our studies
when the chemical is used on water in
four -foot diameter pans. Savings of about
25 per cent are being obtained by re-
searchers from stock tanks up to two
acres in surface area.

Any successful program of evapora-
tion suppression must include considera-
tion and resolution of many factors such
as methods for detecting the film on the
surface, technique of application, how to
prevent microbiological attrition and ef-
fect on the thermal balance of the body
of water.

Treatment of Watershed Areas
On an 18 square mile watershed near

Tucson the average runoff for the past
three years has been barely three per cent
of the precipitation - the rest of the wa-
ter is nearly all lost by evaporation and
transpiration by non -beneficial plants.

In cooperative studies with the De-
partments of Agricultural Engineering
and Watershed Management, to increase
water yields so as to provide water for
domestic livestock and game animals,
small areas paved with bitumen and plas-
tics are being studied. Chemical sprays,
which can be applied from airplanes, are
being considered for large areas. Suffi-
cient chemicals to cover an acre would
cost about $30. Research currently in
progress is investigating the effectiveness,
durability and economics of the various
materials used to seal the surface areas.

Arizona Poses
Special Problems
In Dairy Research

J. Warren Stull

In the desert areas of Arizona, high
environmental temperatures cause stress
conditions in dairy cattle. The effects of
this stress may show up in decreased pro-
duction and breeding difficulties. Re-
search has been directed at finding ways
and means of reducing the effects of hot
weather, as well as answering some basic
questions of why the heat is harmful to
animals.

Adequate shade in corrals has been
shown to be one essential provision for
summer production. With adequate
shade, cows produce about 10(,,; more
milk than without proper protection.

Dr. Stull is a member of the Department of
Dairy Science.

Roughage Digestion Makes Heat
Research in feeding practices has indi-

cated that in the summer producing cows
can tolerate heat better when concentrate
feeding is increased with a corresponding
reduction in roughage or hay intake. This
is apparently due to the greater heat pro-
duction of roughage fermentation in the
rumen as compared to that in grain diges-
tion.

Certain new feeds have been evaluated.
Up to 7% animal tallow can be included
in the grain mixture. Milk production is
as good or slightly better with a ration of
this type when compared to that obtained
with a conventional grain mixture. The
animal fat concentrate mixture is palat-
able and causes less dust during han-
dling.

Pelleted alfalfa in the forms presently
available has been shown to be of limited
value for producing cows. The short fiber
length disrupts the normal rumen fer-
mentation function. As a result, the ma-
terial passes through the digestive tract
without complete utilization. The fat
content of the milk is drastically lowered
as is total production.

Weather Affects Ovulation
Breeding has been a problem in many

well -managed herds. This is apparently
one of the harmful effects of hot weather.
The low conception rate is due to late or
non -ovulation. In addition, recent infor-
mation tends to indicate that the cow
may conceive after being bred but that
the calf embryo dies before 35 days of
age. The cow then appears as a return
breeder in about a normal cycle.

Parathyroid studies have been conduct-
ed with parturient paresis (milk fever)
and calcium and phosphorus metabolism.
It has been shown that the parathyroid is
in a hyper rather than hypo function in
paretic cows. This suggests that milk
fever may be due to a phosphorus de-
ficiency in heavily lactating cows.

Dairy Products Research
Some interesting interrelationships be-

tween food nutrients have been shown.
Carotene and vitamin A utilization is im-
proved in diets with milk protein as corn-
pared to the utilization in diets with
other protein sources.

The storage life of cottage cheese has
been a problem in many operations even
though proper care is used in production.
It has been shown that an extremely
small amount of an approved bacterio-
static material (sorbic acid) will greatly
increase the storage life of cottage cheese.

The flavor acceptability of milk rates
high among all foods or beverages. Re-
search has shown, however, that flavor
appeal can be greatly improved by adding
about 1_(,/ non -fat milk solids to milk.
The food value of the beverage is thereby
improved and industrial utilization of
milk solids increased.



Dwarfism
In Beef Cattle

O. F. Pahnish, E. B. Stanley
and C. B. Roubicek

The study of dwarfism in beef cattle
was started in 1948. It was found that
dwarf calves vary in development with
age just as do normal calves.

The characteristics which generally
identify the dwarf at birth or at a very
young age are: (1) a protrusion of the
eyes accompanied by a glassy stare, (2)
a continuous protrusion of the tip of the

The authors are members of the Department
of Animal Science.

EDITOR'S NOTE: This is a report of
but one major project in livestock re-
search. Other reports, of equal impor-
tance, will appear in a subsequent issue.

tongue, (3) apparent muscular weakness,
(4) incoordinated movement, and (5)
proportionally short legs. The length of
forecannon has proved to be the most
accurate method of identifying the living
dwarf calf at birth.

Genetic studies were made to learn if
dwarfism in beef cattle was inherited or
if it was caused by faulty nutrition. In
these genetic studies, cows that had pre-
viously dropped dwarf calves were mated
to bulls that had sired such calves. In
addition, dwarf bulls were used on nor-
mal and dwarf cows.

Carried By Genes
The results of the breeding studies

proved that dwarfism is a breeding prob-
lem. It is not the result of faulty nutri-
tion and cannot be eliminated by chang-
ing the ration or using feed supplement.

BELOW ARE shown dwarf calf "D" and
normal calf "N" at 15 and 90 days of
age.

The dwarf condition is due to a simple
recessive gene. This means that normal
appearing animals can carry and pass on
the dwarf gene.

If a carrier bull is mated to a group of
carrier cows it can be expected that about
25 per cent of the calves will be normal
appearing and will not carry the dwarf
gene, 50 per cent will appear normal but
carry the gene, and 25 per cent of the
calves will be dwarfs. A dwarf calf can
be produced only if both the sire and
dam carry the recessive gene for dwarfism.
This gene is introduced and maintained
in the breeding herd by the normal ap-
pearing carriers. Unless proper precau-
tions are taken, the incidence of dwarfism
is likely to increase appreciably in many
of the herds.

Measures which can be used by the
breeder to control the dwarf problem in
his herd include:

1. Elimination of proven carriers.
2. Elimination of progeny of prov-

en carriers.
3. Progeny testing of prospective

sires.
4. Screening bulls prior to progeny

test.
5. Establishment of a dwarf -free

nucleus herd.

Bulls that have sired dwarf calves
should be sold for slaughter. The proven
carrier cows can be retained as a special
herd for conducting progeny tests of 4
prospective herd sires. If the prospective
sire is mated to the carrier cows and pro-
duces 16 or more normal calves he is
considered a non- carrier. However, if he
sires even a single dwarf he can be imme-
diately classified as a dwarf carrier and
should be marketed for slaughter. Fe-
males can also be used in the test herd
if they have a proven carrier for sire or
dam. This type of test, however, requires
a relatively large number of females to
prove the prospective sire.

Don't Buy A Carrier Sire!
It is most worth -while to screen bull

prospects carefully before the progeny
test. Study the pedigrees to eliminate
bulls of known carrier parentage. Look
for bull prospects from progeny tested
bulls or from established dwarf-free
lines. If cows are available that come
from a well defined line which has not
produced dwarfs, use them to establish
a dwarf -free nucleus herd.

This study of dwarfism in beef cattle
has pointed out the importance of com-
plete and accurate herd records. If a
breeder finds any undesirable character-
istics appearing in his herd he can check
his records to determine the necessary
a:tion needed to eliminate the character-
istic from his herd.

Progressive Agriculture Page 12
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14 Knowledge of Prices, Production Costs,

Marketing Vital In Farming Business
R. E. Seltzer

The Department of Agricultural Economics was organized in 1935. At that time
the department included rural sociology. The department remained small until 1947,
when additional funds designated for marketing, from the Research and Marketing
Act of 1946, provided the means for a rapid expansion in research.

The progress in Agricultural Economics at the University of Arizona can be
categorized into three areas of research : general agricultural economics, production
economics, and marketing.

General Agricultural Economics
A valuable, continuing contribution to

the agricultural economy of this state has
resulted from the publication of the an-
nual series of bulletins known as "Ari-
zona Agriculture." This series began in
1931 and has continued without inter-
ruption to the present, "Arizona Agricul-
ture 1960" being the 30th annual issue.
Ten thousand copies of this general eco-
nomic reference bulletin are published
each year. It contains current data and
comparisons of Arizona's agricultural in-
come, prices, costs, acreage and produc-
tion. Also included are reviews and out-

. look for each of the major crop and live-
4,7 stock enterprises of Arizona. Land de-

velopment, water, credit, and agricultural
programs are also discussed.

The bulletin has found wide use by
farmers, farm organizations, financial in-
stitutions and other individuals and firms
whose activities or interests are associated
with Arizona's agriculture.

In addition to its current value, each
year adds to the cumulative value of this
series as it provides the only long -time,
unbroken record of the development of
Arizona's agriculture. Thus it provides a
valuable historical analysis of Arizona's
changing agricultural economy.

Production Economics
The general area of production eco-

nomics includes farm and ranch manage-
ment, agricultural credit, resource eco-
nomics and certain aspects of agricultural
policy. Contributions have been made by
the Department of Agricultural Econom-
ics in each of these areas.

In the field of water economics this
department has made many contributions.
The staff assisted with the development
of the original Central Arizona Project
and is now assisting with the reappraisal

Dr. Seltzer is head of the Department of
Agricultural Economics.
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of this project. Studies have also been
made of the economic feasibility of other
irrigation projects in Arizona. A leading
role was taken in the development of the
Arizona Watershed Project and the head
of this department served as director of
that work. Work is continuing relative
to the economics of watershed improve-
ment.

Costs of production and farm enter-
prise adjustment have been studied over
the life of the department. During the
1930's cooperative work was carried out
with the Agricultural Adjustment Admin-
istration; during the 1940's the depart-
ment participated in wartime production
adjustment programs, and after World
War II assisted in the analysis of postwar
adjustments.

Recently this department developed the
"Arizona Cotton Wheel," a circular com-
puter designed to assist farmers in choos-
ing between Plan "A" and Plan "B"
acreage allotment programs.

Work in land economics led to the de-
velopment of an improved leasing system
for state -owned irrigated lands. This sys-
tem has been adopted and will materially
increase the state's income from rental of
such land.

Marketing
Research in marketing in the Depart-

ment of Agricultural Economics is of
relatively recent origin. The first major
project was undertaken in 1947 with
funds from the Research and Marketing
Act of 1946. This act requires that 20.6
per cent of the federal funds allocated
must be spent on projects in marketing.

Accomplishments in this field have
been made along both commodity and
functional lines. Early work in citrus
marketing led to the development of the
paperboard citrus carton. These cartons
have now entirely replaced the nailed
wooden boxes formerly used by the Ari-
zona- California citrus industry and per-
mit savings in container cost, packing
costs and freight.

In this same project a study was made

which demonstrated the savings possible
from bulk handling in moving the fruit
from the field to the packinghouse. A
study of the package weight of grape-
fruit resulted in a freight adjustment
which saved the industry about $100,000
annually in freight. Other studies indicat-
ed the advisability of lengthening the
marketing season for desert grapefruit.

Much Work On Cotton
A large amount of research has been

devoted to cotton marketing. Accomplish-
ments in this area include a leading role
in the organization of the Arizona Cot-
ton Planting Seed Distributors. A series
of studies has indicated spinner opinions
of Arizona's cottons. Early work was
done in the economic appraisal of stand-
ard density gin presses.

Subsequent work has shown the eco-
nomic effects of variations in cleaning
and drying operations in gins. Work has
also been done relative to the growing
importance of objective fiber tests in the
marketing of cotton. Another study dem-
onstrated the relationships between prices
in local and central markets and between
different grades and lots of varying num-
bers of bales. The importance and causes
of gin fires has been studied as well as
the effectiveness of fire prevention de-.
vices. This may lead to a reappraisal of
gin fire insurance rates at a saving to the
industry.

Numerous marketing problems of the
cattle industry have been studied. Work
done was instrumental in demonstrating
the practicability of reporting country
sales of feeder and slaughter cattle, and
assisted in the establishment of an ex-
perimental Federal Livestock Market
News office in Phoenix. This station was
one of the first to call attention to chang-
ing consumer demand for lighter and
leaner beef. The changing competitive
position of the Los Angeles Livestock
Market indicated adjustments which were
being made, and which are continuing.
Work just completed demonstrates the
importance of the Mexican cattle trade.

In the field of dairy marketing a new
fortified low -fat milk has been tested
and found highly acceptable to the con-
sumer. This may expand consumer de-
mand for milk and help dispose of the
surplus of non -fat milk solids.

In A Wider Area
Along functional lines a comprehen-

sive study was made of the economic ef-
fects of interstate trade barriers and work
is now in progress appraising the impact
of foreign agricultural programs.

Other useful research has been carried
out for producers of grain, hay, lettuce,
dates and other commodities.



Vital Importance
Of Water Supply
Recognized Early

Harold C. Schwalen

Water supplies, their sound de-
velopment and use, have been the
keystone of Arizona agriculture. For
nearly sixty years the program of the
Irrigation Department, now known
as Agricultural Engineering Depart-
ment, has been focused on this
target.

Recognizing the importance of con-
tinuing records of surface water supply,
the Agricultural Experiment Station en-
gineers established stream gauging sta-
tions on Sabino Canyon in 1904, Santa
Cruz River in 1905, and Rillito Creek in
1909. These stations are still in opera-
tion and now constitute a part of the
much more complete system of stream
gauging activities in the state under the
direction of the U.S. Geological Survey.

Gauging stations were also established
in the principal canyons in the Chiricahua
Mountains in southern Arizona. The rec-
ords from these stations supplied the first
information of runoff from mountain
areas in the southern part of the state.
Without quantitative records of stream -
flow, realistic plans for the development
and use of water were impossible.

Early Water Study Important
In 1905 the experiment station engi-

neers, under the leadership of Dr. G. E.
P. Smith, were first to realize the impor-
tance of underground water supplies to
the potential agricultural and industrial
economy of the state. They pioneered
early ground water developments in the
state and were the first to caution against
overpumping in ground water areas and
the ultimate disaster inherent in mining
ground water. This prediction has proved
only too true. Continued removal of
ground water at rates in excess of natural
replenishment is the most serious prob-
lem facing Arizona today.

Their experience and judgment in the
vital fields of water resources and use
have been utilized by governors and legis-
lators of the state in the development of
water law. The surface water code of
1919 was to a large extent the result of
work in this department.

Professor Schwalen is head of the Department
of Agricultural Engineering.

Better Pump Engines
Ground water development brought

many practical mechanical problems to
the farmers and ranchers of Arizona. The
early internal combustion engines and
their fuels were often undependable. En-
gine characteristics in relation to pump-
ing requirements were not known and
engine fuels were not standardized. The
agricultural engineers filled this breach
by conducting an engine and fuel testing
program which enabled the pumper to
select the correct engine for his applica-
tion and obtain proper fuel for that
engine.

With a basic program under way for
evaluation and development of water
supplies, the importance of efficient utili-
zation of water became increasingly ap-
parent.

In 1917, Dr. Smith designed the first
extensive concrete pipe line system in
the state. This installation was made at
Continental, Arizona, for the irrigation
of Guayule, a rubber plant from Mexico,
and consisted of over 25 miles of 12 to
20 -inch diameter pipe. It remains to this
day the largest single installation of con-
crete pipe in the state. The published re-
port of this work was an important con-
tribution in the efficient use of our lim-
ited water supplies.

Study of Thirsty Plants
The Agricultural Experiment Station

engineers early recognized the impor-
tance of phreatophyte control in water
conservation. In 1917 to 1920 they stud-
ied water consumption by Mesquite, Cot-
tonwood, Sacaton and Salt Grasses. The
techniques for determination of consump-
tive use developed in this study were
later used by other agencies as the impor-
tance of phreatophytes in their use of
ground water was more widely recog-
nized.

As ground waters became more and
more intensively utilized, continuing
ground water surveys have been carried
out in major irrigated areas. These studies
have embraced the Lower Gila, Queen
Creek, Casa Grande, Eloy, San Simon,
Sulphur Spring Valley areas and the en-
tire Santa Cruz Valley. They have pro-
vided a comprehensive history of the
utilization of a ground water supply and
served as a guide, often ignored, of the
safe yield of the water sources involved.

A valuable by- product of the ground
water program has been the collection of
well logs. This collection is probably the
largest in the state and includes thous-
ands of logs of irrigation, domestic,
stock, and industrial wells. In some cases
the logs are accompanied by actual sam-
ples of cuttings from the holes, which
have served as valuable source materials
for geologists engaged in sub- surface
mapping.

Sprinkler Irrigation Has Value
The water resources program has been

continued and a program of sprinkler
irrigation investigations has been initiat-
ed and is continuing in progress. Sprin-
kling offers opportunties for decreasing
water losses due to non- uniform applica-
tion and seepage from field distribution
systems.

BELOW is shown an early Arizona irriga-
tion pumping plant with a single cylin-
der, slow -speed tractor engine with one -
quarter turn flat belt drive on a deep -
well turbine pump. Note the radiator has
been removed and cooling water is taken
directly from the pump discharge. In con-
trast, at right (on facing page) is a pres-
ent day natural gas installation with 250
horsepower 6- cylinder engine direct -con-
nected to a deep -well turbine pump with
right angle gear head.



Protecting Health of Plants
ells Major Field of Research

R. B. Streets

The Plant Pathology Department was organized in 1920 and attention was first
given to angular leaf spot of cotton, date fruit rot and bacterial soft rot of lettuce,
which were causing serious losses to crops.

Dr. J. G. Brown and Dr. R. B. Streets achieved the first practical control of
angular leaf spot by inventing and building machinery which automatically acid-

delinted, washed, dried, and treated the seed with an organic mercury fungicide at
the rate of one to three tons per hour. The process, with refinements to increase

Root Rot Was Early Worry
Research on Texas root rot then con-

sidered the most important root disease
of cotton, alfalfa, deciduous fruit trees
and most ornamental trees, vines and
shrubs, was begun in 1925. Successful
control of root rot in moderately suscep-
tible woody plants such as pecan, mul-
berry, ash, Rhus lancea, privets, pyra-
cantha, cotoneaster, etc., was developed
by Streets.

A method of preparing tree holes to
permit replanting where trees had been
lost by root rot has also been in use for
some time. Control of root rot in cotton
and other summer annuals such as castor
bean, soybeans and black -eyed beans was
achieved by use of a winter cover crop of
Papago peas, which permits growing a
cash crop every year on root- rot -infested
land.

Pioneer work on the use of antibiotics
to control plant diseases was done by Dr.
Brown and Dr. Alice M. Boyle, who
found penicillin made in the department's
own laboratory was effective against the
crown gall bacterium. This research has
been continued by Dr. Boyle and all new
antibiotics available have been screened
for their effectiveness against bacterial
and fungus parasites of plants. Conspicu-
ous success has been achieved in the con-

Dr. Streets is head of the Plant Pathology
Department.

trol of fire -blight by spraying at blossom-
ing time in pear orchards and on pyra-
cantha which are often severely damaged
in nurseries and home plantings. Two
major lawn diseases are best controlled
by antibiotics.

The death of many giant cacti was
found by Dr. Boyle to be due to a new
species of bacterium of the soft -rot type
often spread by an insect vector. Penicil-
lin was found to be effective in early
stages of the disease. The project was
taken over by the USDA and is being
continued by Dr. Stanley Alcorn.

Control Citrus Tree Diseases
Research on the prevention and con-

trol of root diseases and wood rots of
citrus trees by Dr. Streets and Dr. Ross
M. Allen have contributed to control of
these diseases. The introduction, increase
and distribution of bud wood of superior
varieties of citrus, in cooperation with
the Horticulture Department and USDA
workers, has given Arizona growers and
nurserymen the best possible supply of
superior strains of citrus free from citrus
viruses for which there is a reliable test.
This gives the best possible protection
against virus diseases which cannot at
this time be cured.

Dr. Boyle has studied the various dis-
eases which have become important in
the maintenance of turf on golf courses,

parks and home plantings, and the dis-
eases of clover, Lippia and Dichondra in
home plantings. A recent bulletin covers
the recognition and treatment of these
maladies.

Vegetable Diseases
Major diseases affecting principal veg-

etable crops, lettuce and cantaloups, as
well as the more important diseases of
cabbage and onion have been investigated
at the Mesa Vegetable Research Labora-
tory by Dr. R. B. Marlatt and methods of
prevention and control developed. Crown
blight of cantaloups is being studied by
Dr. Marlatt and Dr. M. R. Nelson, while
Dr. Ross Allen and Dr. Paul D. Keener
are investigating different phases of the
problem.

Both Marlatt and Nelson are working
on improved methods of control of the
root knot of vegetables on tomato, and
other vegetable crops. Dr. Keener has
been making a critical study of the vari-
ous virus diseases of vegetables, especially
tomatoes, cantaloups, watermelons and
lettuce. Curly top, cucumber mosaic, west-
ern celery mosaic and tobacco mosaic
(singly and in combination) have been
found to be the most prevalent and
destructive.

Seek Resistant Varieties
Several research projects which include

cooperation with other departments and
agencies in the search for and develop-
ment of disease resistant varieties are in
progress: Alfalfa clones resistant to the
major root and crown rots, cotton resist-
ant or tolerant to verticillium wilt, and
disease resistant or tolerant turf grasses.
Control of the relatively new southwest-
ern rust of cotton is being sought by Dr.
Streets and Dr. L. M. Blank, U.S. De-
partment of Agriculture plant scientist.

Three editions of a bulletin summariz-
ing information on diseases of roses in
our semi -arid climate, where problems of
disease control and culture are different,
have been issued through the years by
Dr. Streets. Popular articles have been
issued at intervals and a fourth bulletin
is awaiting publication. A new project, in
cooperation with horticulture, is a study
of disease control problems in connec-
tion with the large scale commercial pro-
duction of roses.

Study Pine Fungi
Studies in forest pathology, especially

relating to coniferous trees, were initiated
by Dr. Keener in 1949. One of the major
problems concerns the identification,
epidemiology and pathological histology
of several fungi attacking needles of the
principal lumber tree, Pinus ponderosa.
Another disease of the same species, limb
rust, caused by Peridermium filamento-
sum, is undergoing reappraisal as to
prevalence and pathogenic importance.
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School of Home Economics
Now A Lively Lady Aged 61

Mildred Jensen

This year the School of Home Eco-
nomics, under Director Ruth Hall, moved
into the new Home Economics Building.
Established in 1899 as "Domestic Sci-
ence," classes had been held in old North
Hall, then on the third floor of the Agri-
culture Building. Today there are 250
majors and about the same number of
non- majors taking home economics.

Instead of the three majors offered in
1907, 13 majors are now available: Ap-
parel Design; General Clothing, Textiles
and Related Art; Interior Decoration;
Textiles, Merchandising and Fashion
Promotion; Child Development and Fam-
ily Relations; Consumer Service in Food;
Food and Nutrition; Restaurant Manage-
ment; Research in Nutrition, General
Home Economics; Home Economics Edu-
cation, and Home Economics and Jour-
nalism. Instead of the 14 courses offered
in 1914, 61 now are offered.

Three Research -Teaching Areas
Besides the specially planned and

equipped classrooms and laboratories of
the Home Economics Building, a Nurs-
ery School and a Home Management
House are provided for classes in Child
Development and Home Management.
Both of the latter were planned and built
in 1953 when Dr. B. Eleanor Johnson
was director of the School of Home Eco-
nomics.

Graduate work is offered in the five
major fields of study: Home Economics
Education; Clothing, Textiles and Re-
lated Art; Child Development and Fam-
ily Relations; Family Economics and
Home Management; and Food and Nu-
trition.

Over 600 graduates of the School of

Mrs. Jensen is a member of the staff of the
School of Home Economics.

Home Economics are now dietitians, re-
search workers, teachers from nursery
school to college, clothing buyers and
stylists, costume designers, interior deco-
rators, extension agents and home eco-
nomics advisers for business firms, as
well as community- service- minded home-
makers.

Research work in Home Economics be-
gan about 1925. In 1931 the Experiment
Station published "The Cause of Mot-
tled Enamel, A Defect of Human Teeth"
by Dr. Margaret Cammack Smith, E. M.
Lantz and H. V. Smith. This was fol-
lowed by "Mottled Enamel in the Salt
River Valley and the Fluorine Content of
the Water Supplies," and many other
studies. Recent studies in nutrition include
a Vitamin C study of interest to all per-
sons living in warm climates, "The Ef-
fects of Warm Climate on Basal Metabo-
lism and Blood Levels of Ascorbic Acid"
by Dr. Ethel M. Thompson (with Staley,
Kight and Mayfield) . Work in progress
includes "The Relation of Warm Climate
to Basal Metabolism and Blood Choles-
terol." This is a part of the Western Re-
gion studies of many factors affecting
blood cholesterol.

Research For A Sunny Climate
Housing research in the School of

Home Economics started in 1948 with
the first 10 years of work being the de-
termination of design data for architects
and builders. Present housing research,
directed by Miss Faye Jones, includes a
determination of how much reflected light
the human eye accepts as comfortable,
and the causes and reduction of glare.
Supporting studies include a study of
heat absorption of various colors (in co-
operation with the University's Solar
Energy Laboratory) and a study of the
influence of weathering on the reflectivity
of exterior building materials and fin-
ishes.

The newest field of research in the
School of Home Economics is Family
Life and Child Development, studies in
this field being begun in 1958 by Dr.
Victor Christopherson. Two studies have
been made-"College Marriage in Public
and Private Institutions of Higher Learn-

ing'' (with Dr. Vandiver and Krueger
and in cooperation with the Department
of Sociology & Rural Life at Oklahoma
State University) . The second study was
"Role Modification and Participation in
Families of Handicapped Homemakers"
following current interest in rehabilita-
tion. Other family members will be in-
cluded in subsequent studies.

Cochise County
KAWT, Douglas -Mon. and Wed.,

6:55 a.m.
KAPR, Douglas -Sat., 12:15 p.m.

Coconino County
KCLS, Flagstaff -Tues. and Thurs.,

8:20 a.m.
KCLS, Flagstaff (Home Agent) -

Thurs., 9:45 a.m.
Graham County

KGLU, Safford -Sat., 9:00 a.m.
Maricopa County

KRUX, Phoenix - Mon. thru Sat.,
5:55 a.m.

KTAR, Phoenix- Thurs., 12:45 p.m.
KOY, Phoenix -Sun., 8:45 a.m.

Pinal County
KCKY, Coolidge Mon. thru Fri.,

6:25 a.m. and 9:20 a.m.; Sat., 9:15
a.m.

KPIN, Casa Grande -Mon. thru Fri.,
6:55 a.m. and 9:30 a.m.; Sat., 12:30
p.m.; Sun., 8:30 a.m.

Yavapai County
KYCA, Prescott - Mon., Wed., and

Fri., 6 :10 p.m.
KNOT, Prescott - Mon., Wed., and

Fri., 6:45 a.m.
Yuma County

KYUM, Yuma -Mon. thru Fri., 6:35
a.m.

KVOY, Yuma Mon. thru Fri., 12:35
p.m.

El Programa Mexicana
A weekly farm and home program

broadcast in Spanish by Stations KEVT,
Tucson; KVOY, Yuma; XEXW, No-
gales; and XEFH at Agua Prieta.
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