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Harold E. Myers
The declining farm population, the farm surpluses,
the alleged softening of legislative support for agriculture, an increase in agricultural research by commercial
companies, the tremendous increase in research funds
in areas outside of agriculture, and the expansion of general university research have prompted some people to

raise a question as to whether the experiment station

may not have passed its period of greatest usefulness.
All major industries have their research organizations to serve their specific industry. This is the incubator for their growth and development. The Experiment Stations and the United States Department of Agriculture have served this function for agriculture. Con-

gress and the state legislatures long ago saw fit to

assume this responsibility on behalf of agriculture. The

justification is as great today as it was in 1887.
The primary objective and the principal justification for the existence of an agricultural experiment station is to serve the needs of agriculture, broadly defined. Service to the agricultural industry has been

and continues to be the intent of congress and the
state legislatures when agricultural research appropriations are made.
The agricultural experiment stations, cooper-

ating with the United States Department of Agriculture, have had a long and honorable history
of accomplishments. Research programs have
been set up on a problem basis. Many disciplines
have been brought to bear on a given problem.
Scientific knowledge has been applied to agriculture, but agricultural scientists have also moved

into the field of basic research. We have not

saddled ourselves with the necessity of defining

the boundary between basic and applied re-

search. We have rather successfully bridged this
unknown area by éncouraging our scientists to
find the answer to problems, whether the solution be in the realm of basic or applied research
or both.
Only a few decades ago funds for agricultural re-

search represented a sizable segment of both federal and
state research budgets. Then came World War II and

the great stimulation of research in areas relating to
military needs - atomic energy, missiles, electronics,
meteorology, health, etc. The need for this research
was justified easily and the results gratifying. Scientific successes generated congressional and public support of research. Funds for these areas have been made
available in increasing amounts. By comparison, state

and federal funds for agricultural research have increased much less rapidly and only after very great

effort.

Our agricultural research program has contributed
to the world's most efficient agricultural production sysThis is an abstract of the paper presented by Dean Harold E.
Myers of this college before the Division of Agriculture, Association of State Universities and Land -Grant Colleges on Nov. 11,
1963, at Chicago. It is published in this position usually re-

served for the Dean's editorial.
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tem. It has given our people a continually improving
supply of high quality food and fiber at reasonable
prices. It supplied the needs of our civilian and mili.

tary personnel during two very critical world wars and
several police actions, and it served as a buttress for
the food supply of the world. Today wheat is as important an item of world policy as guns and airplanes.
Agricultural scientists have used non -agricultural
research funds in increasing amounts. Some directors
have expressed concern about these non -budgeted research funds. In Arizona we have dealt with the problem by insisting that an experiment station faculty member take outside money only if the money is to be used
in support of work in the area in which he is employed
to work.
In spite of crop surpluses, a declining farm population and associated problems, the financial support of
the experiment stations has continued to rise from both
state and federal grant sources. In no other part of
the state university system has Congress seen fit to make
appropriations for research grants to be distributed to
institutions on a continuing basis. This gives the agricultural experiment station a unique status.
As the state university, of which agriculture is a
part, continues to grow in size and function, it is up to
the director of the experiment station to see to it that
the agricultural research faculty and program are adjusted to blend into the overall objective and structureino
of the
The directors must keep before the experiment station faculty the idea that their first objective is to serve
agriculture, and that their research program of necessity
differs from the general university research program.

The more nearly our program approaches
that of the university as a whole, the more we
permit our program to lose its unique character.
And the more we ignore our primary objective,
the more certain we can be that the obituary of
the agricultural experiment stations will be recorded in the history books.
The relative position of the experiment station may
decline in comparison to certain other functions of the
university which are increasing rapidly, but an actual
decline in experiment station support
and agriculture's needs which justify that support
does not
seem to be on the horizon. The future of the experiment
station program is dependent on several closely related

Leadership on the director's level, (2 )
Public relations on the part of the entire faculty, (3 )
items :

(1)

Success of the scientists in producing results which will
show an economic benefit, ( 4 ) An appreciative public
whose leaders recognize the value of the program, and
( 5 ) A sympathetic and understanding university president.
Thus, experiment stations in most universities today
are expanding organizations, becoming ever better

equipped with scientific manpower to serve the need
of agriculture. In so doing, they are adding to theWO
wealth of basic scientific information available to all.
The Agricultural Experiment Station in the future must
and will continue to contribute to the public stature of
the whole university.

OUR COVER PICTURE
The UA College of Agriculture is
Atk abuzz with hopes, plans and discussions of the AID teaching- extensionresearch project in Brazil. ( See ar-

JOHN F. KENNEDY

ticle by Dr. Metcalfe on Page 23 in
this issue. )

"I would suggest that science
Our cover picture shows principals is already moving to enlarge its
in that project poring over a huge influence in three general ways:

in the interdisciplinary area, in
the international area, and in the
intercultural area.
"For science is the most power-

ful means we have for the unification of knowledge, and a
main obligation of its future must

map of Brazil, with the practiced

be to deal with problems which
cut across boundaries, whether
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Shown, left to right, in the cover
photo are Kenneth R. Murphy, University of Arizona Comptroller and

boundaries between man's scientific and his humane concerns.

treasurer, who handles the fiscal end
of the project; Dr. Darrel S. Metcalfe,
director of resident instruction in this
:college and the liaison man between
the UA and AID offices in Washington; Dr. William J. Pistor, head of
the department of animal pathology;
Dean Harold E. Myers of this college,
who directs the selection and sending

boundaries between nations, or

to be
properly regarded, it must be
"If basic research

is

better understood. I ask you to

Life Conference will be June 1 -5,
on the campus of The University
of Arizona. This university week

gain new ideas and a new out-

science in all its power and vital it y "

fun and learning for self, family
These quotations are taken from the
and community." The con f er- address by President John F. Kennedy beence is open to all interested fore the National Acadamy of Sciences
women (and men). For further convocation on Oct. 22, 1963, exactly one
prior to the tragic assassination at
information call or visit your month
Dallas, Texas.
county extension office.
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for women, in the words of the the way to nourish American
advisory committee "provides
opportunity to make new friends,
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reflect on this problem and on

the means by which, in the years
to come, our society can assure
of the UA agricultural team, and at continuing backing to fundamenthe right Prof. Ernest Stanley, the
veteran professor of animal science tal research in the life sciences,
who will be anchor man, here in the physical sciences, the social
Tucson, for the project.
sciences, on natural resources, on
agriculture, on protection against
pollution and erosion.
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Mechanization of Range Reseeding
K. R. Frost & Louis Hamilton

basin is available to sustain the plants
after germination. Seeds planted on
the flat are often germinated by rain -

fall moisture, but the seedlings die

,

ends of the basins were placed up-

How can desirable species of grasses be established on arid
Arizona ranges? Formation of basins, pits or interrupted furrows,
which will catch and hold moisture from summer rains, has been
the most promising practice.
Seedings are made in the basins,
and moisture which has soaked into
the soil as a result of ponding in the

mental Range 25 miles south of Tucson during the 1963 summer. Basins
were made and seeded in light, medi
um and heavy soil on slopes of one Ah
to three percent grade. The shallow

grooves behind the tubes to mulch,
firm and cover the seed to shallow
depths.

Tried on Santa Rita Range
The machine was used for seeding
test plots on the Santa Rita Experi-

grade so that each would receive runoff from the area above. Each row
of basins was oriented by driving the
tractor approximately on contour
lines. Buffel and Lehmann lovegrass
were seeded in the plots.

Seeding was done on May 12 -14,
The first summer rain in the

1963.

plot area occurred on July 16. A
total of 1.5 inches was recorded by
the rain gauge, so all the basins filled

to overflow even in the light

soil.

(Continued on Next Page)

because moisture has not been stored
in the root zone below the seedling.

Are Fan -Shaped Basins
'The Plant Materials Center turned
to fan -shaped basins in 1961 to improve stand survival on low rainfall

LOADING

UNLOADING

sites with water retaining subsoils.

These promising trials led to coopera-

tion between the Agricultural Engineering Department, University of

CAM -SHAPE WHEEL FOR
BLADE DEPTH CONTROL

Arizona, and the Tucson Plant Materials Center, USDA Soil Conservation

0

Service.

Excellent initial stands obtained on
a semi -desert range in the extremely
dry year of 1962 encouraged machine
modifications in early 1963 to improve
field operation. In addition to forming basins, sloping to the lower side,
the machine makes grooves for seed
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placement and firms over the seed

with mulching -type press- wheels.

The machine was constructed by
mounting a bulldozer blade on suitable framework and wheels at the
rear of a tracklayer. A cam -shaped
wheel was placed on one end of the
blade to raise and lower it for scraping out the basin and depositing the
soil between basins.

Short teeth were welded to the

cutting edge of the blade at 12 -inch
intervals for forming grooves in the
basin for the seeds. Seed tubes for
depositing the seeds in the grooves
were set directly behind the blade,
in

line with the grooving teeth.

Castored press- wheels trailed in the
The authors are, respectively, Professor of
Agricultural Engineering, University of Arizona and Manager of Tucson Plant Materials
Center, Soil Conservation Service USDA.

January-February
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GRAPH ABOVE SHOWS blade and
depth - control cam wheel for forming
basins, showing basins and soil deposited
between basins.

IN THE PHOTO BELOW one can see
basins on the Santa Rita Range a few
minutes after a third of an inch of rain
fell in a 15- minute shower.

Rainfall and Moisture Penetration
In and Near Basins On
Santa Rita Experimental Range
Date

7/16 7/26 - 7/21 7/30 - 8/1

Rainfall

1.50"

8/13 - 8/16

8/5 - 8/8

8/20 - 8/21 - 8/25

1.65" + .35" 0.35" + 0.33" 0.15" + .10" 0.2" + 0.22" + 0.35"

0.4" + 0.5

Moisture penetration in inches
`Basin

27

28
22

9

29
10

15
15
7

15
16

27
27

27
24

27
29

9

11

7

17

23
22
15

11

12
12
8

19
18
15

16
14
5

15
12
5

12
14
6

26
25

`flat **

5

Basin
loam - blank

blank*

L flat

Basin
blank

Clay

11
2

flat

28
31
22

34
34
22

24
24

Sandy
loam

17

HERE THE BASIN- FORMING machine
is shown while operating in heavy soil.

(Continued from Previous Page)

* Penetration measured on undisturbed soil 3 inches down slope from the vertical

Seed germination was good and plants
survived until the next rain which oc-

edge of basin wall.

** Penetration measured in area on soil surface several feet from basins.

curred on July 26. Penetration of

moisture was checked by probe every
seven to ten days. Rainfall, date of
occurrence, and moisture penetration

in and near the basins, are recorded
in the table at left, above.

A total of 12 storms occurred in the
plot area, giving a summer precipita-

i

tion of six inches.
RAINFALL

6

6_

z
5

5

....---

4_
3_
2_
1_
o

x

MOISTURE PENETRATION IN BASINS
= 30
U

z

-o

o

a,ANDY

-X

LOAM

z

- 20_

'

LOAM

/f__

""--

30

-

- - am.

20

-__
MM.

io

10

15

25

2.0
JULY

30

IO

15

to overflowing, showing how such

basins can make use of a small storm
which would have little influence on
runoff. Rains of this intensity filled
the basins eight times during the summer.

The photo on the next page shows
growth of grass in basins on medium -

textured soil six weeks after the first
rain occurred. The graph at left is a
record of cumulative rainfall and
moisture penetration for 1963 on the
plots on the Santa Rita Experimental
Range.

CLAY LOAM

04

20

o

25

30

AUGUST

In Avra Valley
A 20 -acre area of both light and
heavy soil was seeded May 15 and 16,
1963 in the Avra Valley west of Tucson. Rains did not occur until August

1, and less than two inches was recorded for the season. Germination
was good in most of the area. The
clay soil produced heavy growth and
(Continued on Next Page)

GRAPH ABOVE SHOWS 1963 summer rainfall and cumulative moisture penetration
in basins on the Santa Rita Experimental Range. Note differences caused by different
soil types.

One 0.35" rain

fell in 15 minutes and filled all basins
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ber of the department. Dr. Pressley
came to the staff in 1919, making him

one of the veteran staff members in
this university. His gracious manner

has endeared him to staff and stu-

dents alike.
New head of Plant Breeding is Dr.
John E. Endrizzi, an Oklahoma native
and a top cytogeneticist. Dr. Endrizzi
went directly from high school graduation to the army in 1943. In 1946,

when discharged, he entered Texas
A & M, receiving his B. S. degree in
agronomy in 1949.
He remained at A & M, getting a
master's degree in genetics in 1951.

In 1951 and 1952 he studied al the
University of Virginia, and in 1952 he

three feet high, remaining green for

NOW, SIX WEEKS after the first summer rain occurred on the Santa Rita Experimental Range, we see Buffel Grass
growing in the rows of basins (on both

two months after the last summer

in the basins was sufficient to sustain

There he received his Ph.D. in cyto-

(Continued from Previous Page)

the Blue Panic grass plants grew
rain. The light soil dried readily and

sides, in photo above) . Residual moisture

grass until more rains fell later on.

that sufficient moisture can be accum-

for satisfactory growth would be four
or five rains with intensity sufficient

to produce runoff with a total per
season of two or three inches.

15 -16 -13th Annual Dairy Industry

member of several professional socie-

Conference, Ramada Inn,
Tucson
16-17--Arizona Section, American So-

Bldg., U of A Campus
20 -23- Annual College of Agriculture
Conference, U of A Campus
22 -12th Annual Meeting Arizona
Poultry Federation, U of A
24 -25 -5th Annual Arizona Pest Control Conference, Student Union Bldg., U of A Campus
28 -30- Artificial Insemination Work shop-U of A Dairy Research
Center

Two new department heads are on

line of a

house, so old that a large

mesquite tree has grown out of the doorway.

Where was it taken? Look on Page 20
for the answer.

genetics in 1955.

Livestock

-

1- 4- Arizona National
Show
Phoenix

the job in your College of Agricultruly mysterious - an old dry -stone out-

grant.

He came to the University of Arizona, as head of Plant Breeding, in

JANUARY

Dairy, Plant Breeding Get
New Department Heads

Our mystery picture in this issue is

Foundation

genetics.

ciety of Range Management
Meeting
Student Union

Where Was This
Picture Taken?

Science

Texas Agricultural Experiment Station, in the cotton section of the Department of Soils and Crop Sciences.
There Dr. Endrizzi did research and
also taught a graduate course in cyto-

alive when fall rains occurred.
The past year's field tests indicate

maturity. The minimum requirement

tional

From Maryland he went to the

growth was not as rapid as on the
heavy soil, though plants were still

ulated on medium to heavy soils to
germinate and grow range grasses to

entered the University of Maryland
as a graduate assistant under a Na-

ture, both men of stature within their
professions. They are Dr. G. H. Stott

in Dairy Science and Dr. John En-

drizzi in Plant Breeding.
In the Department of Plant Breeding, veteran Dr. Elias H. Pressley retired from his administrative post last
September, although at 72 he is still
very much an active and valued mem-

September. Dr. Endrizzi is author of

a dozen scientific publications and
ties.

Married, he is father of three

daughters and a son.
"Gary" Stott
it is easy not to
use the more formal "Dr. Gerald H.

Stott"
was brought to the University of Arizona in 1957 by the then

head of Dairy Science, Dr. Vearl
Smith, who left last fall to be dean
of agriculture at Utah State University, at Logan.
A native of Washington state, Dr.
Stott received his B.S. and M.S. de-

grees at Utah State and his Ph.D.

from the University of Wisconsin. He
did research work and taught at Utah
State, University of Utah, University

of Wisconsin and the University of

Georgia.

Gary Stott came to Arizona as an
assistant dairy scientist in 1957, and
has done impressive work here. His
studies of heat tolerance in dairy
cows, and the effect of hot and humid
weather on dairy production, concep-

tion and calving, have brought national attention. He has reported his
research findings in more than 20
published works, and is a member of
the usual scientific organizations.
January- February
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Appointments - Experiment Station

Dr. Robert A. Young, Asst. Agricultural

Economist.

H. N. Stapleton, Associate Professor,
Agricultural Engineering.
R. O. Hageman, Assistant in Agricultural Engineering.
Dr. Daniel D. Evans, Professor and Soil
Physicist.
Dr. Bryant R. Gardner, Assistant Agricultural Chemist and Assistant Professor

One of the busiest staff members
in this College of Agriculture, Jim

of Agricultural Chemistry.

Dr. W. R. Kneebone, Professor and

_Armstrong, has a job that didn't even

Agronomist.

exist a few years ago.
Mr. Armstrong - dairyman turned

C. F. Bernhard, Sec'y., Arizona Crop

Improvement Association.

economist turned foreign greeter has the formal title of liaison officer
for International Programs Personnel.
He has a personal stake in the activities and happiness of some 50 foreign
students and over 200 visitors.

Dr. W. H. Kuller, Assistant Animal

Pathologist.

C. B. Bevers, Assistant in Animal Pathology.

J. L. Divine, Assistant in Animal Science

Dr. J. W. O'Leary, Assistant Professor

41.-,Jab

of Botany.
Dr. J. E. Endrizzi, Head of Department

His job includes a. wide variety

of Plant Breeding.

of tasks, from processing formal

Dr. W. J. H. Stone, Assistant Plant

paperwork for the U. S. State
Department and Foreign Agricultural Service of USDA, to taking an occasional lonely youngster from another continent home
to supper and a friendly evening
in the Armstrong household.
For the foreign student in the College of Agriculture, the liaison officer
must coordinate processing of transcripts and biographical data, help the
young foreigner through registration,
and notify various program specialists
who may have contact with the student.

Armstrong must provide orientation
for new arrivals and help in their registration. He must advise and counsel foreign students. working closely
with their advisors and heads of departments whose courses the foreign
students take. The progress reports

of these students and their course

schedules must be processed, and the
book work of auditing costs of travel,
books and fees must be done regularly.

Field trips for foreign students

Pathologist, Mesa.

Appointments - Extension Service
Dr. A. D. Davison, Plant Pathology Spe-

cialist.

Dale D. Fullerton, Survey Entomologist.
Boyce C. Napier, Information Specialist.
JAMES F. ARMSTRONG

and meet university officials. These
visitors, too, must meet the College
of Agriculture staff members who are

concerned with the foreign student
program. Always, too, such visitors
like to meet students from their home
country. When visits to private homes
can be arranged, Armstrong makes
such plans.

"This essentially is a job for
someone who likes people, and
I do," says genial Jim Armstrong.
"It is interesting to meet foreign
visitors and students, learn about
their culture and try to help them

learn something of the best of
our own. To share the educa-

tion, the research knowledge and

Dwain A. Gale, Assistant Agricultural

Agent, Navajo County.
Maxine L. Sager, Assistant Home Agent,
Greenlee County.
Marilyn V. Voreis, Assistant Home
Agent, Yuma County.

Dr. Ivan J. Shields, Specialist, Plant
Pathology, was promoted to Maricopa
County Agent in Charge succeeding John

H. O 'Dell, retired.
G. E. Blackwell, Jr., Agricultural Agent
in Charge, Yuma County, was transferred

to the same position in Pima County.
James R. Hazlitt was promoted to Agent
in Charge, Yuma County.
Dr. Richard Diven, '60, has accepted a
position with Abbott Laboratories, Agriculture and Veterinary Research Division,
N. Chicago, Ill. Dick was Assistant Pathologist in U. of A. Animal Pathology
Department.

Dr. Arden A. Baltensperger, Associate
Professor, Agronomy resigned to become

Head of the Department of Agronomy,

New Mexico State University.

Dr. P. W. Riley, Assistant Professor,

friendship of our campus with
must be planned. to widen their eduthese people who are so eager to

Dairy Science, resigned to join the Arizona
Milling Co., Erly -Fat Division, Tucson.

learn is a task always interesting
must have opportunity to visit the and always rewarding," he says.

a member of several large professional organizations, but finds local

cational opportunity, and the USDA
Foreign Agricultural Service officials

students and learn about the foreign
student program here.
Armstrong, who admits his car can
almost propel itself from campus to
airport and back by instinct, meets
many of the foreign students and all
the FAS officials who corne here. He

arranges housing for visitors, individuals and groups, and makes sure that
all sign the official U of A guest book

Page 7
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James F. Armstrong

is

an Ohio

native. who studied agronomy at Ohio

State University and then went back
to the family dairy farm in northeastern Ohio for 15 years. He came to
Tucson in 1957, and for four years
was a research assistant in Agricultural Economics in this college.
He earned both B. S. and M. S. degrees here in that field before being
assigned to liaison work with foreign
students and visitors in 1963. He is

outlets for his energies as a member
of Harelson School PTA and the

board of deacons of the First Congregational Church.

Married in 1942. Vivian and Jim
Armstrong are proud of their four

sons, all with alliterative names ending in "y." Jerry. the eldest, is in the

Air Force; Terry and Larry
are students in Amphitheater High
U. S.

School, while nine -year -old Perry attends the Harelson School.

Agricultural Employment in Arizona

1953-1962

Thousands
84

72

60

48

36

24

12

1953

1954

1955

1956

1958

1957

1959

1960

1961

1962

Agricultural employment in Arizona has been nearly cut in half in the last
three or four years, as new techniques and machines take over the tasks formerly
accomplished by hand labor. This graph is taken from "Agricultural Employment in Arizona," prepared by the Employment Security Commission of Arizona
and based on figures computed by that agency's Farm Placement Section.
.010111

6:15 a.m. Mon.

KHIL, Willcox - Mon. thru Fri.,
2 p.m.
Coconino County
KCLS, Flagstaff -Tues. and Thurs.,
8:20 a.m.
KGLS, Flagstaff ( Home Agent) Thurs., 9:45 a.m.
Fri., 2:30 p.m.
KPGE, Page

Graham County
KATO, Safford

Maricopa County
KTAK, Phoenix
5:30 a.m.
KUPD, Phoenix

and diuron, are extensively used to

Weeds can be brought down to size
with chemical controls.
"Two urea herbicides, monuron

Cochise County
KAWT, Douglas
through Fri.

New Weed Bulletin
I s Now Available

Sat., 9:30 a.m.

Mon. thru Sat.,

Mon. thru Sat.,
5:30 a.m. and 12:25 p.m.
KPHO, Phoenix - Mon. ( cotton report ) 12:40 p.m.; Thurs. ( dairy
and livestock report) 12:40 p.m.

Navajo County
KDJI, Holbrook - Tues., 1:00 to
1:15 p.m.

Pinal County
KPIN, Casa Grande Mon. thru
Sat., 6:55 a.m.; Mon. and Fri.,
9:30 a.m.; Tues., Thurs. and Sat.,
12:20 p.m.

Santa Cruz County
KNOG, Nogales

Mon., 6:30 a.m.

Yavapai County
KYCO, Prescott - Mon., Wed. and
Fri., 5:55 p. m.
KNOT, Prescott
Mon., Wed. and

Fri., 5:35 a.m.

Yuma County
KVOY, Yuma
5:45 a.m.
KYUM, Yuma
6:25 a.m.

- Mon. thru

Fri.,

control annual weeds in cotton," says
a new bulletin published at The University of Arizona.

The use of herbicides to control
weeds in cotton is on the increase,
the booklet points out.

In 1962, more than 100,000 acres of
Arizona cotton were treated with

monuron and diuron, say the authors
of the bulletin
H. Fred Arle, research agronomist with the U. S. De-

partment of Agriculture, and K. C.
Hamilton U of A agronomist.

The bulletin, No. A -28, is entitled
"Chemical Control of Annual Weeds
in Cotton." It covers many phases of
control of annual weeds in cotton
from cultural practices, layby applications, effects on cotton, to calibration of the sprayer.

-

You can get it free at your local

county agent's office.

Mon. thru Fri.,
January- February

Page 8

ONIONS ON THE left were attacked by
the stubby -root nematode, severely reducing the growth. Those on

the right were from a fumigated area.
(Photo courtesy of H. J. Jensen.)

Small But Complex
While small in size, nematodes have
very complex structures. They have
well developed nervous, digestive, excretory and reproductive systems.

While the majority are short -lived,

their ability to produce great numbers
of eggs assists them in surviving unfavorable climatic conditions or predation by other animals or disease.

The fact that some species com-

plete their life cycle from egg to egg
in 3 to 5 days, and others are capable
of laying 500 eggs or more, makes it

4 agaga4ci to, MaiIv 444ama

curls

PARASITIC NEMATODES
E. L. Nigh, Jr.

Nematodes are considered by

many scientists to be the most
abundant form of life found in
the animal kingdom. They are
found wherever there is sufficient moisture for their development.

EDITOR'S NOTE: This is first of
two articles on nematodes and the

damage which they do. The second,
dealing primarily with citrus nematodes and prepared by two U. S. De-

partment of Agriculture plant pathologists, will appear in an early
issue.

evident that these minute forms of
life can become serious pests of our
crops in very short periods of time.
For a
Identification by damage
matter of convenience, the common
names of nematodes which attack
plants, have been derived from the
types of damage they cause to the
host or the part of the plant attacked.
Several species are capable of attacking above -ground parts, such as stems
or foliage. The alfalfa stem nematode is an example of this pest, and
its destruction is well known by alfalfa growers in several areas of Arizona.
Research is now under way by scien-

tists at the University of Arizona to
develop alfalfa varieties which will
be resistant to the nematode, and acceptable to this state's growing conditions.

More than 32 species, of which the
small pin worm is an example, find

The bulb nematode is a close relative of the stem nematode but attacks

onions, garlic, potatoes and various

human beings to be a choice food sup-

Some exist in soil and fresh water,
feeding on primitive plants and animals, while other species are found
inhabiting our seas and oceans. Little
is known of their importance in the
ecology of these areas and few have
been studied in detail. Scientists have
estimated that an acre of soil one foot

deep may yield 300 to 600 million
nematodes.

Prey on Man, Too
Probably the nematodes best known
to us are those which are parasites of

plants and animals, including man.

None of the nematodes which
attack animals can attack plants and
vice -versa, although the parasites of
higher animals probably arose from
the lower forms that existed one time
as free -living species.

The eel -like shape of most nemaand their serpentine movements are responsible for their being
called eelworms in many countries of
the world. Some species deviate from
todes

the eel -like shape as they mature, and
distend into bean, lemon or pear -like
forms.

In this condition many are

ogist and Nematologist.

often observed with the unaided eye,
although the majority are so small that
microscopes must be employed to see
them. The size range of most plant
parasitic nematodes is usually be-
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Dr. Nigh is an Assistant Plant Pathol-
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(Continued on Next Page)

ply.

tween 1 /50th to 1 /5th of an inch

IN GREATLY MAGNIFIED photo below,

one can see the head and feeding tube
(stylet) of a nematode imbedded in the

root hosts. (Photo courtesy of H. J. Jensen.)

This is the 6th year we have been
on the up -leg of the cattle cycle. We

MATHEMATICS OF THE CATTLE

are approaching very close to the peak

BUSINESS MERITS ATTENTION
(Mrs. Abbie Keith, in ARIZONA
CATTLELOG, reporting on the
Denver meeting of State Cattle
Association Secretaries)

lars.

2.6

in this cycle, but nobody knows for
sure just where or when that will be.
There are three things you can ex-

billion was money that pect:

changed hands from one cowman to
buying from and selling
another
to each other. 4.4 billion was outside
paid by beef packers, promoney
cessors and consumers. 3.9 billion

1. You can expect no general increase in the level of cattle prices in

1.7

prices going up.
2. The over -all cattle numbers are
so high you are no longer masters of
your fate. Weather is a very unpredictable factor; a severe drought could
trigger liquidation in no time at all.
3. You have effective market competition. Under conditions existing

was income from fed cattle.

The total income from cattle in this
country in 1962 was 8.2 billion dol-

billion was paid for cattle from outside the country.

(Continued from Previous Page)

which has an extremely wide host

flowers with tuberous -like roots. On
onion and garlic the bulb nematode
feeds in the area where the roots pro-

range, and the destructive citrus -root
nematode whose economic damage is

found by the thousands and, upon becoming dry, resemble small balls of

roots and retard growth; yellowing
and decline indicate their presence.
Cotton is a favorite host of the

trude from the bulb. They may be

Once established in the soil
they are difficult to control if a susceptible crop is grown.
Clean Seed Important
wool.

Clean seed is an important factor in
reducing damage by the bulb nematode. Arizona growers interested in
onions or garlic should demand certified nematode -free seed, thus reducing the need for costly soil fumigation or perhaps crop rotation. In the
few cases where the bulb nematode
has been found in Arizona, the infes-

tation has been traced to contaminated

seed

imported

from

other

states.

The seed nematode attacks grains
such as wheat and barley and attacks
grasses

in

the Pacific Northwest,

where a large quantity of the Fescue
and bentgrass seed is produced for
the United States markets. It is not
known to attack Bermudagrass. That,

plus the high temperatures in the

areas of Arizona where the production of the seed has become a major
industry, probably reduces the danger
of this nematode.
Most plant- parasitic nematodes attack roots, feeding both externally and
internally. They may be sedentary

or they may travel throughout the

roots, causing destruction. Frequent-

ly, the attack by nematodes is followed by fungus and bacterial diseases. In this manner their economic
importance is increased, and control ling them becomes a greater necessity.

Attack Cotton, Citrus

Two of the most common and best

known nematode pests to Arizona
growers are the root -knot nematode,

primarily restricted to the citrus industry.

Both species feed on the

root -knot nematode in Arizona, caus-

ing an estimated 15,000 bale reduction in the total crop. Fortunately,
economic controls are available for

this nematode and their use
creasing each year.

is in-

In sandy fields,

heavily infested, yields may be increased as much as 100fß although

25 Y< increase is sufficient to give a
good economic return.
The citrus -root nematode, which is
widespread throughout Arizona
groves, can be effectively and economically controlled with nematocides.

Excellent results have been obtained
in both trial experiments and commercial treatments in the Yuma and Salt
River areas. Nurserymen are now
interested in insuring that their
nursery stock is free of the pest, and
are taking all precautions to make it
possible that it may be certified "nematode- free ".

Investigations are under way by the
Department of Plant Pathology at the

the next few years. If you are having
trouble operating now, under present

prices, you'll not get bailed out by

in the last few years, even with in-

creased inventories, your situation has
been favorable for you have had three
buyers for your cattle:

( a ) The rancher who wanted to

expand his operation.
( b ) The feedlot operator who
needed cattle to justify his investment.
( c ) The b u t c h e r, or whoever
slaughtered your cattle.
Cattle inventories increased 3% million head during the last year. So long
as cattlemen are in a position of in-

creasing inventories, you have other

ranchers as buyers, but when you

start down the other side - when inventories start liquidating, then you
will lose the rancher, and he will in
fact become your competitor, for he
will be selling cattle too. Oh! there
might be a market for a few replace-

ment heifers but for the most part

every one will be fully stocked with
breeding cattle and will need to sell.
There is no current nor immediate
prospective shortage of fed beef. Beef
is its own best competitor; it competes

against itself, so we must have de-

University of Arizona to determine mand for beef.
the extent of nematode damage to
In the last 20 years per capita conother crops throughout the state. Be- sumption has gone from 50 pounds in
cause of their role in disease com- the 1940's to 90 pounds in the 1960's.
plexes, their ability to transmit virus And this year it looks like we will
diseases, and the direct damage push it up to 93 pounds per person.
caused by these microscopic eel -like In the last 12 months choice steers
worms, their study is one of the most ranged from 22e to 30c at some of the
interesting and important phases of big markets. Nobody is sure what
Plant Pathology.
kind of price structure you can mainWhile the study of nematology is tain when we push beef consumption
comparatively new, it is advancing over 90 pounds per person in this
rapidly. As a result, growers today country. These conditions cause a
are given a better chance to reduce very nervous cattle market.
their operational cost and realize more
profit from their operation.

Janrrary-February
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RANGE RESEEDING RESULTS
RANGE IMPROVEMENT
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SIGN ON THE seeded area credits three cooperating agencies.

At left, in the far distance, can be seen the tip of an historic
DR. R. R. HUMPHREY, with the inevitable camera, stands
in the seeded area. Note the waist -high growth of headed

landmark, Baboquiviri Mountain. At the base of the sign
Blue Panic grass furnishes a lush growth.

Boer Lovegrass.

area could grow, including Boer and Lehman Lovegrass
and Blue Panic. Average rainfall on the Aros ranch is
around 14 inches.

Many thousands of acres of Arizona rangeland could

be far more productive than they now are. This is
proven by scattered examples of range improvement

work, where brushland and weedy desert growth have
been replaced by lush palatable grass.

Cost of the operation is about $10 per acre, varying according to terrain, density of growth, and size of
operation.

One such showplace is the Aros Ranch ( L -7 Cattle
Co. ) about 10 miles north of Sasabe, west of the SasabeThree Points road in Pima County: The accompanying
photos largely tell the story.

Details of the story are these:
In July of 1960 the three -way cooperation of Empire
Machinery Co.; the ranch owner, Joseph King; and The
University of Arizona through its Plant Materials Center, resulted in a root- plowing demonstration. A crawler

tractor powered a sub- surface root -cutter, while the

tractor exhaust blew grass seed onto the disturbed
surface.

"This tillage operation broke up the desert soil

to make a loose seedbed, removed immediate competition from mesquite and lesser desert plants, and made
a surface which retained rainfall. This last item, eliminating runoff, almost triples the moisture available for
the plants," explains UA Professor of Range Management R. R. Humphrey.

With the cutter bar slicing roots well below the
surface of the clay loam soil, and with summer rains
giving the seed a start, this new seeding was well established.

To afford further assistance, it was protected

from grazing for two years.

The pictures, taken in July of 1963, show grass
pasture which can accommodate 25 to 30 head of
cattle per section of land ( which could be less or more
depending on rainfall ) compared to the five head per
section which was the previous carrying capacity.
Grasses seeded were of various varieties which that

THIS PHOTO WAS TAKEN scarcely a rod away from the
other two photos on this page - in fact, just across the fence
from the fenced grass plantings. Most of the growth in this
picture is burroweed, a desert plant of no feed value - in fact,
poisonous to livestock. This area also had considerable
mesquite, which has been cabled. Note heavier mesquite in the
uncabled background.

High Mountains, Fertile Valleys
Qe4o.iunot 4pache 42e SEdI 9.ci
`feie Saddle . . . old 4Re CalElerneøi
John L. Sears

is a model of what the tribesmen can
do for themselves.

Had Early Civilization
But life along the Upper Gila had
existed for centuries before this. Lieu-

tenant William H. Emory was in

charge of the first American scenic
expedition into the Southwest. He
reported in October of 1846 that his
party found in the valley many prehistoric ruins, indicating at one time
a large and flourishing community.
But past the middle of the last century it was a dark and avoided region,
the reason being the Apache Indians.

Sometime during 1881, the lawmakers of Arizona Territory, in a sudden flurry of activity, created no fewer than three counties. That year of
1881 was the one in which more than

leaves the mountains of New Mexico

Prescott in 1864.

Graham County is a farming area
and, thanks to the Gila, it has about

"Near here Geronimo surrendered,
thus ending Indian wars in America forever."

It was on September 3, 1886 that
Geronimo surrendered and the event
caused jubilation in the little village
of Safford, as well as throughout Graham County. Peace at last had come
to the land.

one country came into being, since
the original four were established in

The Gila River travels fast as it

but when it gets to Graham County
it slows down, broadens out, and becomes an able farmhand.

One of these counties was Graham,
the only one in this mountainous state
named for a mountain. Just two days

40,000 acres under cultivation. This
produces such crops as alfalfa, cotton,
grain, truck crops, pecans, and other

before the adjournment of the eleventh territorial legislature, an act to

products with a total worth of some
eight to ten million dollars a year.

create the county of Graham was

The territory to form it was
taken from Pima and Apache Coun-

It was the promise of agriculture
that brought about the settlement of
the Safford Valley in the first

passed.

ties, and Safford was made the county

seat. Two years later the county seat
was moved to Solomonville, but with
the coming of Greenlee County many
years later it was moved back to Safford to stay for good.
High Peaks, Rich Valley
Today Graham County covers 2,063,200 acres of territory, the third
smallest county in the state. Its population is approximately 15,000. The

These first settlers had originally
passed through the valley as members

of them started a farming venture
near what is now Gila Bend. But the

soil did not respond to their efforts
and the river was cantankerous, so
they moved to the upper Gila Valley
where the soil was better and conditions more favorable.

agricultural areas in Arizona. Mount

Graham is one of the state's loftiest,
and its San Carlos Indian Reservation

But he is almost as prominent a fixture of
Graham County as they are. As County
Extension Agent, John Sears has been a
helpful aid to Graham County farmers for
10 years. Before that he was Greenlee
County Agent for five years, going to that
assignment right after his graduation in
1948 from Michigan State University.
He ranks very high in that index of

county agent measurement - how much
they like their county and its people, and
how warmly those people regard their

county agent. In Graham County "Johnny
Sears" and "County Agent" are synonyms.

January -February
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Less than a decade and a half before Geronimo bowed to the U. S.

of the California column in the Civil
War. On being mustered out, some

Safford Valley is one of the richest

Johnny Sears isn't as big as the Graham
Mountains, nor has he been around as long.

Today, near Lordsburg, New Mexico, less than two hours of easy driving from Safford, a motorist can read
on a bronze tablet these words:

DR. JIM RONEY, Extension Entomologist, explains how to check cotton for insect damage, at a cotton insect field day
in Graham County.

SORGHUM FIELD DAY, with Dr. Bob
Dennis in the foreground, explaining results of a sorghum demonstration on the

Scott Pace farm at Solomon.

County

Agent Sears says Graham County people
are very responsive to events such as this.

\ark Graham County

SECOND OF A SERIES
This Graham County story is
second of a series. Last issue,
you may recall, County Agent
Ernie Foster told us about Greenlee County.

Next in the series will be a re-

port from the high country, as
County Agent Alvin Allen, up at
Prescott, reports on Yavapai
County.
We hope to continue the series

to give, in turn, an agricultural
report from each of Arizona's 14
counties.
ATTENDANCE AND INTEREST are high
at Hay Day in Graham County. More

iment farm was established in Gra-

than 200 farmers turned out to watch the
new hay swathers in action. The demonstration was scheduled cooperatively, with
the county agent's office and local farm
machinery dealers participating. Two
years after this demonstration, more than
95 percent of the hay in Graham County
was cut with these swathers.

ham County by the University of Ari-

Dr. Fred Turner now serves
as superintendent of that important
zona.

station.

Graham County is famous for its

good cotton. Graham County is a
one variety short staple area. They
grow the famous New Mexico 1517
and also S -2 long staple. The
town of Pima claims to be the "Home
of Su -pima Cotton." Graham County
is proud of its cotton products. All
of the cotton is ginned by the Safford
Valley Cotton Growers Co -op, owned
by the farmers of Graham County.

Cavalry, a resolute group of pioneers

came into the valley to wrest from
the river and the desert land that is
just as fertile as any land on earth.

They were the industrious Mormons.
They worked hard and they worked
together and they did not fail.

Several villages sprang up along
the banks of the Gila, farming cornmunities like Thatcher, Pima, Central,
Eden, and Bryce. Ranchers brought

TEACHING IN THE field. County Agent

Sears (back to camera) explains to farmers how a new hay swather works, and its
advantages, just before start of a swather
demonstration.

since.

Apaches Top Cattlemen
And what of the Apache Indians
who made life so miserable nearly 100
years ago? They are still staying close

to the Gila, but today they are about

the finest citizens you can find in
any country. They are top cattlemen

and produce fine beef.

Advising farmers, ranchers, and
homemakers
in Graham County is the
.
University
of
Arizona Agricultural
41

Extension Service located in the old
Safford armory, right on busy High-

way 70. This office is staffed by John
L.

Sears, County Agent in Charge;

a market for Graham County farm

products, is the home -owned Safford
Packing Company, makers of the
famed "Cactus" brand hams and
bacon.

herds into the hills and mountains,

and things began to look up for Graham County. It's been that way ever

Also of agricultural importance, as

Home Agent Mrs. Darleen Kurtz, and
Assistant Agent William E. Reynolds,

ANDERSON, CLAYTON & CO.
SCHOLARSHIP PROGRAM

time secretary. The Agricultural Ex-

initiated a scholarship program which
grants $800 each year for four years to an
outstanding agriculture student attending
the U of A. After four years, four U of A
students will be under the company's
sponsorship annually. The first scholarship was awarded last year to John Smith
of Somerton. This year's recipient is
Robert D. Justice, Peoria. Selection of
recipients is made on the basis of scholastic achievement, leadership ability, character and educational promise in the field
of agriculture.

one full time secretary and one part

tension Service was established in
Graham County in 1916, one of the

first counties in Arizona to sponsor the
Extension Service.

Graham County had one of the

first 4 -H Clubs in the United States.
There was a club in Pima, Arizona,
in 1913. This was before the county
officially had an Agricultural Extension Service.

Has Branch Station

A year ago Anderson, Clayton & Co.

In April 1946, at the request of

farmers in Graham County, an exper-
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THE CENTRAL ARIZONA PROJECT
Aigana's Codd 4q,cuIls'icI P'odi,&ia#i
-,SPípBKcis lspGit an 4mple SuypI and
/Vein Saazces al'2tiryatiats Wa'e'
EDITOR'S NOTE: Last fall
Dean Harold E. Myers was asked

to appear, with other prominent
Arizona governmental, business
and agricultural leaders, before
a U. S. Senate subcommittee
which was studying Senate Bill
1658, a bill to authorize the Central Arizona Authority.

Much of that statement

- in

fact, all of it - is of vital interest
to all Arizonans. We take pleasure in presenting it here. We
are happy, too, to give credit to
Dr. J. S. Hillman and his fellow
agricultural economists who se1 ected and assembled material
on which this statement is based.

Historically, the economy of Arizona has been heavily dependent on
income and raw materials produced
in the agricultural sector. Arizona

farms produced crops valued at over
$325 million in 1962. Another $226
million of livestock and livestock products was produced. Gross value of
agricultural production in Arizona
compares favorably with income produced in other sectors of Arizona's
economy. The accompanying charts

show that agriculture since World

War II has varied between 25 and 41
percent of total state income, while
(Continued on Next Page)

Major Sources of Arizona Income
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Agriculture is a major factor in
Arizona's economy. About one -fourth
of all people employed in Arizona are

engaged in agriculture directly or in
industries and services dependent upon agriculture.
Arizona agriculture is predominant-
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ly based on the irrigation of desert
valleys. At the beginning of the

..
.so

.o

century less than 200,000 acres were

irrigated, most of which were irri-

gated by diverting surface water from
streams. Beginning about 1920, the
groundwater used for irrigation purposes became an important factor and,
except for Yuma County and the San

Carlos irrigation project, additional

irrigation water since that era has

.
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200

come from pumping. The greatest
acreage ever irrigated in the state was
in 1953 when 1,300,000 acres were

_400i

irrigated. Acreage has declined since
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The approximate reduction of 150,000 acres has been largely
concentrated in Pinal and Maricopa

that time.
Counties.
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1950

'52

'54

'56

'58

1960

0

Percentaqe Comparison of
Arizona Income Sources

crop production through irrigation,
goes out of production. The high
level of investment in land preparation, wells, equipment and other resources required for development may

v4. Percentage

be of little value.
The importance of agriculture and
the resultant loss, should agriculture

C17ar-t 2

decline decidedly, can be adduced
from facts published recently by a

California growers organization. Using their information, and recognizing

40

the similarity between the two agricultures, it appears that for every 100
employed in agriculture another 250
or more are employed in closely related industries such as processing,
packaging, transporting, storing and
selling. Farming in itself accounts
directly for about 30,000 jobs in Ari-

.'.

zona. This becomes of much greater
importance - something close to

'
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100,000 jobs - when such multiplier
effects are taken into consideration.
This was about one- fourth of all people employed in Arizona in 1960.

Losses Due to Uncertainty
A good example of losses which
plague agriculture because of water
uncertainty is the San Carlos Irrigation Project located in eastern Pinal
County. Less than half of the developed area of this project, which

N.

comprises

Ni°"' __.mow"

4/"

100,000

acres,

can

be

planted to crops in any given year
due to the shortage of water.

e

Compounding the San Carlos problem is the fact that the flow from the

Gila and San Pedro is so erratic that
farmers cannot make efficient use of
the water which is available. Farmers don't know at planting time how

10

J
148

i

l

1950

l

ti

'52

much water will be available. Hence,

not only is water inefficiently used
1

'54

'51,

'58

1960

but so are other resources, due to economic uncertainty. Supplemental
water from the Colorado River could

contribute considerably to farm in-

(Continued from Previous Page)

manufacturing, mining and tourists,
average about 30 percent. In spite
of recent rapid increases in manufacturing, agriculture has managed to
hold its own since 1955. If water sup-

plies had been available in recent
years in the same magnitude of early
postwar years, agricultural income
might have been even greater.

In addition to the value of crops
produced, worth noting is the wide
variety of crops grown on Arizona
farms, including citrus, grapes, lettuce, melons, a wide variety of other
vegetables and specialty crops, inPage 15
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eluding commercial rose production.
The national supply of some horticul-

tural products such as lettuce and
melons is heavily dependent on Arizona production during certain seasons.

come by providing a certain amount of
stability. But the need for this stability

should not be interpreted as a re-

quest for water to develop new
land for irrigation, since there is
to be no new irrigated land under
the proposed project.

Need for Additional Water
Stability alone is an important fact
An increased pumping lift, coupled
with other factors, is resulting in a to be desired in agriculture. A recontinued reduction of land irrigated cent study by the Department of Agin Arizona. Pinal County, an area ricultural Economics, The University
largely dependent on pumping, de- of Arizona, points out the effects of
creased from 315,000 irrigated acres this unstable water situation on the
in 1952 to 258,000 irrigated acres in farmer decision -making process in the
1962, and a more dramatic drop is in San Carlos Project area. This study
prospect unless a supplemental water shows that the low probability of havsupply is found. A severe economic ing sufficient water during the latter
loss results when land, prepared for
(Continued on Next Page)

(Continued from Previous Page)

part of the growing season has restricted farmers from planting the

crops which would yield the highest
returns. A supplemental, stable water
supply would not only stabilize the

agriculture of the San Carlos area
but also would assist in stabilizing
the community and State.
Value of Groundwater
Arizona produces crops on about
800,000 acres of land by using irri-

pears after 24 years, then, beyond that
time, these $220 million will no longer

be available to perform their service
of generating income in the State's
economy.

Would Be Huge Loss

How much will this damage the
state economically? Let's put it this
way

$220 million annually in perpetuity
at 5% discount is worth $4,400 mil-

gation water pumped from under- lion today.
ground. In 1962 the value of crops
$220 million annually for only 24
produced on this acreage was $220 years, again at 5% discount, is worth
The $220 million received
currently for the crops produced on
these 800,000 acres will continue anmillion.

$3,036 million today.

nually so long as groundwater is avail-

The difference between $4,400 million and $3,036 million is $1,364 mil-

able to be pumped at economical

costs, assuming no changes in price
relations, technology, and irrigation
practices. We estimate that on the
average, over the pump water areas
in the state, the water table is falling

This means that, as of today,
the economy of the state of Arizona
lion.

stands to take a loss of $1,364 million
if some means is not found to prevent
the ultimate and inevitable disappearance of that part of its agriculture

about 612 feet per year and will now dependent on pumped water.

reach the limit of economic pumping
in about 24 years, assuming no change
in technology or price structure.
If these $220 million per year could
be received indefinitely because the
water table could be prevented from
receding, these dollars would continue
to flow indefinitely through the Arizona economy, continuing to generate
incomes to the state's economy. However, if the agriculture dependent on
groundwater for its irrigation disap-

Year

This estimated loss of $1,364 million
is far in excess of the estimated construction cost of the Central Arizona
Project.

This is the minimum loss to the
state if the decline in the water table
is not arrested. This loss takes only
partial cognizance of the loss of other
incomes

generated

in

the

state

through the multiple respending of
this agricultural income. Data do not
reveal how big this multiplier effect

may be; but if it is, as is often suggested, as much as four times the
net value added in crop agriculture,
then the present value of the total loss
to the Arizona economy brought
about by the continued decline in the

groundwater level, may be as much
as $2,828 million.

The total estimated loss of the crop
producing capacity, plus the assumed

multiplier effect of the lost crop income, becomes a calculated $4,192

million, more than four times the

estimated cost of the Central Arizona
Project.

The University of Arizona's Department of Agricultural Economics esti-

mates that there are about 43,000

jobs dependent on agriculture. These
are jobs supplying inputs for Arizona
agriculture. These are the "pull" effects. The "push" effects of agriculture on jobs in the state, or those in
transportation, processing and other
sectors, are probably equally as important, which approximates the
100,000 -jobs figure mentioned earlier.

The above analysis does not take
into consideration the tremendous di-

rect loss of investment in land and
improvements which occurs when

land goes out of production complete-

The salvage value of water, in
terms of investments saved, adds to
the economic necessity for supplementing pump water in central Arizona with other supplies.
ly.

(Million Dollars)
Mining
Manufacturing
Tourist
Agriculture
Amount Percent Amount Percent Amount Percent Amount Percent

Total
Amount

1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961

182.8
223.0
240.0
278.0
388.0
433.4
379.0
393.0
347.0
392.0
411.5
433.5
426.9
485.2
503.5

32.59
34.34
36.86
38.06
41.19
41.08
34.28
35.48
27.32
25.67
27.09
28.00
25.35
25.66
25.09

117.0
136.0
130.0
145.0
190.0
255.0
320.0
300.0
365.0
450.0
510.0
550.0
650.0
700.0
750.0

20.86
20.94
19.97
19.85
20.17
24.17
28.94
27.09
28.73
29.47
33.57
35.53
38.60
37.02
37.37

186.1
200.4
181.1
207.4
243.9
231.7
256.6
254.5
378.3
485.0
372.6
314.5
326.9
415.8
433.4

33.18
30.86
27.81
28.40
25.89
21.96
23.21
22.98
29.78
31.76
24.53
20.32
19.42
21.99
21.60

75.0
90.0
100.0
100.0
120.0
135.0
150.0
160.0
180.0
200.0
225.0
250.0
280.0
290.0
320.0

13.37
13.86
15.36
13.69
12.75
12.79
13.57
14.45
14.17
13.10
14.81
16.15
16.63
15.33
15.94

560.9
649.4
651.1
730.4
941.9
1,055.1
1,105.6
1,107.5
1,270.3
1,527.0
1,519.1
1,548.0
1,683.8
1,891.0
2,006.9

Annual
Average

367.8

30.23

371.2

30.51

299.2

24.60

178.3

14.66

1,216.5

Sum of income from the four major sources. This is not to imply that this is the total gross income of the state.

Agriculture Enrollment Increase at UA Tops US
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COMPARABLE ENROLLMENT figures for the 1954 -63 decade, University of Arizona
College of Agriculture and all U. S. Land -Grant Colleges of agriculture.

hope for improvement of the nation's
cotton situation.
The cotton problem is one of production in excess of domestic and export demands with surpluses in government hands getting larger and
larger, says
report.

an

Associated

Press

The report said reserve and carryover supplies of cotton last Aug. 1,
end of the 1963 crop marketing year,
are expected to total 12.9 million

bales, the largest since 1956's

14.5

million bales.
While enrollment in colleges of agriculture throughout the nation is
barely holding its own, there has been

Economics enrollment figures for the
decade are:
1954
1955
1956
1957
1958
1959
1960
1961

a 70 per cent increase in College of
Agriculture enrollment in The University of Arizona.
eir

According to figures supplied by
Dr. Darrel Metcalfe, director of resi-

dent instruction in this college, the
past 10 years have seen a steady increase in U of A Agriculture enrollment from 292 in the fall of 1954 to
496 in the fall of 1963.
In the same decade, enrollment in
agriculture nationally also has risen,
but much more gradually. In 1954
the national figure was 28,200, rising
to 32,500 in 1955 and staying close
to that figure for the next nine years.
The table gives the comparison:
Year

UA

US

1954
1955
1956
1957
1958
1959
1960
1961
1962
1963

292
284
294
302
322
341
351
422
459
496

28,200
32,500
34,528
33,585
32,535
31,722
32,006
32,861
33,068
33,395

The enrollment rise in the School of
Home Economics, which is a part of
the U of A College of Agriculture, but
not included in the figures given

Oabove, is of equal interest. National

figures for comparative purposes are
not available, but the U of A Home
Page 17
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1962
1963

144
136
163
183
205
230
305
325
357
433

Contributing to the problem, the
report said, is a further increase in
imports of foreign textile products and

also an increase in use of manmade

fibers in this country.
The department said cotton's share
of the country's total fiber consumption during the current sales year may

fall to a record low of less than 57
per cent, down from 59 per cent for
1962 and from 66 per cent for the
1954 -58 average.

Dean Harold E. Myers, naturally
gratified by these enrollment figures
in both Home Economics and Agri-

Imports of cotton textiles during
the first eight months of this year

and university program has in the

raw cotton compared with 448,000 for
the like period last year. These im-

culture, notes that "They attest to the
firm support which our entire college
state.

"They likewise are a tribute to the
parents of Arizona young people, who
realize that in the world of today and
tomorrow the very best of professional
training is required for careers in agriculture, in agriculture -related busi-

nesses, in teaching and extension, in
management of the home, or in any
sphere of life's work which young
Arizonans choose."

BOBCATS HONOR FACULTY MEMBER
The title of Honorary Bobcat was given

to Prof. E. B. Stanley, University faculty
member for 43 years, at the Arizona
Homecoming celebration. He came to
the College of Agriculture in 1920, was
head of the department of Animal Science
from 1925 to 1956 and is today a professor

in that department.

were equivalent to 456,900 bales of

ports have increased at the annual
average of 22 per cent since 1946.

"In recent years," the report said,

"cotton textile imports have continued
to reach new record highs despite duties on such imports and agreements

with governments of other countries
to restrict their shipments to the
United States."

The department said manmade
fibers make up 37.5 per cent of this
country's total consumption of all
fibers compared with 34.3 per cent

in 1962 and 27.6 per cent for the 195458 period.

"The sharp increase in use of man made fibers reflect among other factors, new and improved technology,

competitive prices, and large scale
promotion and advertising," the report said.

Apache Project Aids All Arizona Cattlemen
You get some idea of what this all
means when you consider that the increase in calving percentage from 68

Clay Napier

per cent in 1957 to 74 per cent in
1958 to 82 per cent in 1959 to 87

Cooperative research between the

per cent in 1963 now means at least
15 more calves for each 100 cows

Apache Indians and animal scientists,
now in its sixth year, shows more and
more promise of improving the beef
herds on Arizona ranges.

bred.

Sires Are Pre -Tested
To accomplish this, the size of

The cooperators are University of
Arizona animal scientists, the San
Carlos Apaches, the Beef Cattle Re-

pastures were reduced and more

search Branch of the U.S. Department
of Agriculture and the Bureau of Indian Affairs, Department of Interior.
The improvements are expected to
come through new knowledge

gleaned from the registered herd on

the Apaches' San Carlos Reservation,
said Dr. O. F. Pahnish, U of A animal
scientist in charge of the program.
Calving Percentage Up

Dr. Pahnish noted that one of the
results of the research has been the
increasing of the herd's calving percentage from 68 per cent in 1957 to
87 per cent this year.
But the full story is yet to come in
the form of analysis of data gathered,
said the scientist.

"We are in the sixth year of this

project, and we are now reaching the
point where we soon will have a significant block of data," he added.
As U of A animal scientists see it,
this is a scientific endeavor in which
everybody wins.
The Apaches, who are furnishing
the land, facilities and cattle valued
conservatively at half a million dollars

-reap the increased profits from direct herd improvement.

BLOOD SAMPLES at
Arsenic Tubs is Cesar Vargis, a Peruvian
PROCESSING

graduate student in Animal Science at
the University of Arizona.

All Ranchers Will Benefit
The university, which is furnishing
the animal scientists, is getting the
scientific data it wants. And all of
the new knowledge gleaned from the
partnership will be made available to
all Arizona ranchers.

The herd consists of 1,100 animals,
including some 550 cows.
Each animal is tattooed at birth for
identification in keeping records. A
crew of U of A animal scientists go to

the reservation to check on the herd
and gather data twice a year, in early
November and late February. The
Apaches and university people work
together in gathering the data.
Goals of the project are to increase
calf production and to improve both

growth and grade of feeder cattle.
Mr. Napier is an Extension Information
Specialist.

These improvements mean dollars and

cents to Arizona ranchers.

fences were built. In spring every
bull is given a semen test before being turned into the herd. About 10
per cent of the bulls fail to measure
up and are withdrawn from the herd.
Research findings are pointing the
way to increased weights and grades
through breeding and selection of
feeder cattle, although most of the
calves now produced in the research
herd are uniformly in the choice feeder grade.

One thing that has become ap-

parent in the experiment is that it is
not wise to cull too heavily at weaning time. It appears that inherited

characteristics are not then as ap-

parent as at yearling age.
Painstaking records are kept on
each animal's birth date, birth weight,
sex of calf and record of calf losses.

Judged Every Six Months
At weaning time and again at about
12, 18 and 24 months of age, the scien-

tists get the animals' weight, feeder
grades, conformation scores, blood

samples for analysis of some 12 to 14
blood constituents and fecal samples
for internal parasite counts.

Cows in the San Carlos purebred
Hereford herd are culled once a year
on the basis of weaning weight and
grade of calf, soundness of cow and
frequency of calving.
MONKEY BUSINESS

PART OF THE registered Hereford herd at San Carlos being used in this research
program. Photo taken "back in the hills" at Arsenic Tubs, where corrals and outbuildings constitute the ranch headquarters, and where George Stevens, the very
capable Apache manager of the herd, lives. The research program is the largest
"large animal" research effort in the world, utilizing over 1100 cattle.

The Animal Pathology Department is
the caretaker of 74 Rhesus monkeys recently received from the U. S. Army to
help solve some of the unknowns about
valley fever. The college veterinarians
have contended with this disease problem
for the past three years using dcgs. The
monkeys will be injected with the valley
fever fungus and exposed to natural infection.

January- February
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both P and K appear in exaggeration
in relation to N.
7. The current oxide labeling makes

K20?

N -P -K or N-.P205 -

it possible to have an analysis of more

5. The oxide is not the functional

Wallace H. Fuller

unit in either chemical or physical reactions in soils.
6. The current oxide labeling makes

than 100 percent of plant food.

8. In talking about fertilizers we

use the terminology N - P - K.
(Continued on Next Page)

As long ago as 1920, the soil scientists

of this country proposed that

FERTILIZER CONVERSION SCALES

all fertilizer nutrients be reported on
an elemental rather than an oxide
basis. In 1955 the Soil Science Society of America passed a resolution
to change fertilizer guarantees to the
elemental basis. The resolution was
not acted upon immediately.
Since January 1962, however, all
technical journals of the American
Society of Agronomy, Crop Science
Society and Soil Science Society of
America have reported all fertilizer
nutrients on the elemental basis and,

(Phosphorus and Potassium)
Potassium
Phosphorus

Phosphorus

Pentoxide

P205

P

and oxide basis.
change is now fully effective.

Pounds
or
Percent

Ioo

This

80 - 100

40 = 90

Has Wide Endorsement
The change to the elemental basis
of N - P - K rather than N - P205 - K20

70

-,-

is endorsed by the American Society
of Agronomy, Crop Science of America, American Society of Horticultural

35-8O
z

Science, Soil Science Society of America, The Association of American Fer-

--

Presently, fertilizers are labeled by
law in Arizona as a guaranteed analy-

sis of chemical composition on the

60 _r- 70
fi

50E60
l

60

25

bag or tag as : Percentage by weight
in the order of N - P205 - K2O. This

-T

f50

law would require amending if the

N - P - K expression were adopted by
industry.

Many Reasons Listed
Reasons for change in the expression of all plant nutrient elements
are:

1. There is no P205 or K20 in fertilizers.

2. Both phosphorus (P) and potas-

sium ( K ) exist in several different

20

40

5

30
-T30

20

1O2O

chemical compounds in fertilizers.

3. "P205" and "K20" are not in-

volved in plant nutrition.

4. The complex expression of "P205"

and "K20" does not provide pertinent

5-3-10

The actual amount of

the plant nutrient in a fertilizer guarantee is of foremost importance.

P

P

2

x 2.29 = P205

05 x 0.44 =

P

_,_

50

40
_T

=1=30
sl

-- 20

Drawing Courtesy:
Agronomy Department
Iowa State University
Ames, Iowa

o-to

Dr. Fuller is Head of the Department of
Agricultural Chemistry and Soils.
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Station Directors.
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z
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70
30 -=

tilizer Control Officials and the Association of Agricultural Experiment

information.

K20

K

Pounds
or
Percent

at the author's option, on both the
elemental

Potassium
Oxide

0
K

x

1.20 = K20

K20 x 0.83 =

K

Sprinkler Irrigation

Now You Pronounce It

Group Honors K. R. Frost

Foh- Rah -Nays

If Dr. Darrel Metcalfe mumbles
something that sounds like "FohRah- Hays" he is merely trying to
pronounce the name of a book he
helped write a dozen years ago.

Sounds complicated?
Not really. Back in 1951, when he

was an agronomist at Iowa State
University, Dr. Metcalfe became coauthor of a textbook, "Forages,"

which bore the sub -title of "The

Science of Grassland Agriculture."
The book was so well received that
it went into a second edition in 1962,
and now it is being republished in a

Spanish language edition for use in

Latin America.
Dr. Metcalfe, now director of resi-

Prof. Kenneth R. Frost, Department
of Agricultural Engineering, Univers-

ity of Arizona, has been selected as

the "Man -of- the -Year" for 1963 by the

Sprinkler Irrigation Association.

Frost's research work in the application of sprinkler irrigation for arid
regions is recognized throughout the
world. The award was made by SIA
President, A. E. Robison, Kansas City,
at the association's recent annual

dent instruction in the College of
Agriculture at The University of
Arizona, says the publisher of the

new edition is Compania Editorial
Continental, S.A., of Mexico City.
The Spanish language edition will be
available in the fall of 1964, under
the title "Forrajes," pronounced fohrah -hays.

The publishers, as well as Latin

zona.

jects relating to irrigation and machinery for the past 20 years in Cali-

(Continued from Previous Page)

Accurate and Understandable
The greatest advantage of the "N P - K" expression of fertilizer guarantees is its uniformity, simplicity,
and accuracy. For example, few
know what P205 means. Numerous
expressions are used for P205 such as
"phosphate ",

"phosphorus ",

"phos-

phoric oxide ", "phosphorus pentox-

ide", "phosphoric acid." This confusion of expression readily leads to
misunderstandings. In fact, very few
people who use fertilizers understand
clearly the meaning of analysis, grade
or ratio. Labeling on an elemental
basis should improve the understanding of what actually is "in the bag."
Changing to an elemental basis has
some temporary disadvantages. The
most prominent of which are:

the Santa Rita Experimental Range,
25 miles south of Tucson. The walls
are all that is left of this house, and
only part of them. Only index to age
of the building is the large mesquite
tree, growing directly out of the
front door.

Size of the tree indicates it to be
around half a century old, suggesting
that the house was abandoned before

Arizona became a state. Projecting
further, this old home must have been
occupied when Indians were a threat
to the isolated ranch, and when Co-

chise or Geronimo was much more
apt to drop in than, for example, S.
Clark Martin, Bob Humphrey, Dave
Nilson or "Tish" Tschirley.

"ORCHIDS" FOR DR. R. B. STREETS

fornia, Idaho, New Mexico and Ari-

in agricultural engineering at the University of California. He has been involved in research and teaching sub-

bling old drystone foundation of a

house one time while chousing around

Americans.

The "Man -of- the -Year" award is
presented annually by
Sprinkler

try for outstanding contributions toward better irrigation.
Prof. Frost received his education

This picture on Page 6 is still a
mystery, as far as we're concerned.
Your editor came upon this crum-

American agronomists, feel that the
text will find considerable use in the
agricultural training of young Latin

convention in Tampa, Fla.

Irrigation Association to a person outside of the sprinkler irrigation indus-

Mystery Picture Answer

In making the announcement of the

award to Prof. Frost, SIA President
Robison called attention to Frost's

studies on the performance character-

istics of sprinkler irrigation and re-

lated research since going to The U of
A in 1950. His work on water application efficiencies, crop water requirements, and factors affecting
water losses has received international recognition.

1. Dual labeling will be necessary
where: both N -P -K and N - P205 - K20

values are shown.

2. The new labeling will make it

appear that there has been a lowering
of analysis. Phosphorus expressed as

P205 is 2.3 times as large as P ( on
an elemental basis ) and K20 is 1.2
times as large as K actually is.
Change Costs Money

3. Additional cost to industry for
changing labels.

4. Additional cost to industry and
educational institutions for the extra
effort and money to explain the
change to the fertilizer and agricul-

Dr. R. B. Streets' years of excellent
the
public relations work in behalf
garden clubs of the state was officially
recognized by his being awarded the

Bronze Plaque for outstanding service by
the Men's Garden Clubs of America, and
the Certificate for Exceptional Service by
the Arizona Council of Women's Garden
Clubs.

Dr. Streets joined the U. of A.

staff in 1924. He has been Plant Pathologist for 39 years and was the department
head from 1952 -60.

( except for N ) . The reader must
recognize this difference and take it
into account in his thinking and calculations.

Despite these temporary disadvan-

tages, the change will serve to emphasize and enlighten the growers
and the public in general regarding
the importance of knowing what they
are actually buying. The long -time

effect should lead to a greater and
more efficient use of fertilizers.

A conversion scale which relates

the present P205 - K2O oxide expres-

sion with the proposed new P - K

tural chemical buyer.

expression, with mathematical conversion factors, is given on Page 19.

5. The literature now contains the
nutritive elements on an oxide basis

January- February
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2 TUBER DISORDERS TO WATCH FOR

Polaa Q4awe4s free Seaee Sadd
W?eK ea-eite 04 Blach spat Occiets
PEELED POTATOES, showing severe internal black spot.

by
N. F. Oebker, I. J. Shields and P. M. Bessey

Potato growers are sometimes plagued with serious problems
which develop in their crop. Those problems which cause the most
complications are disorders which occur inside the potato tuber
and cannot be detected during the ordinary grading procedure.
Two important disorders of this nature are cat -eye and internal
black spot. Both make the potatoes less desirable for cooking or
making chips.

pear predominantly on the stem end
of the potato and vary in shape and
size. Typical spots are usually circular or elongated, are about three eighths to three -fourths of an inch
across, and usually extend from one sixteenth or one -half inch beneath the
tuber surface.

The causes of these two problems

are thought to be of physiological
Cat -eye has caused serious losses in
Arizona potatoes in recent years. Cer-

tain fields were severely affected in
1961 and 1963. However, in 1962
only a small amount of cat -eye showed
up. In 1963 several fields were left

unharvested because of this problem.
MP In the Kern district of California this
disorder also caused much trouble in
1963.

No Black Spot Here Yet
Fortunately, internal black spot has
not been found in Arizona potatoes,

but it is a problem in many other
areas including California, causing

losses of hundreds of thousands of

dollars each year. Even though this
disorder does not exist in Arizona at
present, growers should be aware of
its description and cause. Precau-

tions can be taken to prevent its development in Arizona.

Dr. Oebker is Extension Specialist in
Horticulture; Dr. Shields is County Agent

in Charge in Maricopa County, and Dr.

Bessey is an Assistant Horticulturist in the
Experiment Station, stationed at the Mesa
Branch Station.

Cat -eye

develops in the potato

tuber sometime during the growing

season, and at harvest it can be found

only by cutting open the potatoes.
No external symptoms can be seen,
although there have been some observations made of "cat -eye" tubers
with a sunken arca around the stem.
Inside the affected tubers small ellip-

tical to oval cavities can be found,
usually adjacent to and within the

vascular ring.
These hollow areas are rarely seen
in the center of the tuber where hollow heart develops. A dark discoloration often develops in the tissue
around the cavity, giving the affected
area an appearance similar to that of

a cat's eye. The open area ranges

from being just barely visible to 3/4 in.
in size.
Frequently, several such

areas appear in a single potato.
Shows Up After Harvest
Black spot appears as gray to black
discolored areas just beneath the skin
of the tuber. The discoloration does

not develop until after the potatoes
have been handled. The spots ap-

origin and not microorganisms such as
bacteria, fungi or viruses. It appears

that external conditions affect the
growth and development of the pota-

to in such a way that the plant pro-

duces tubers which develop defective
tissue ( like cat -eye) before harvest or

tissue susceptible to conditions after
harvest (like with black spot) .
Many factors may have an effect
on the development and severity of
cat -eye and black spot. Let's take a
look at a few.

May Be Growth Abnormality
Cat -eye has been worse in some

seasons than in others, and during
certain parts of a season. The de-

velopment of this disorder seems associated with a cool growing period
followed by hot weather. Conditions

favoring a sudden change in vine

growth or a very active vine growth
appear to encourage cat -eye. Water
and nitrogen in excessive amounts
have been mentioned as contributing
factors.

The variety is very important. In
commercial fields, Kennebec had the

most cat -eye; the red varieties had
little if any. In California White
Rose was severely hit. In the University of Arizona variety trials, most
varieties showed some cat -eye. Ken-

nebec and Snowflake had over 20
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ABOVE, EXAMPLES OF cat -eye in Ken nebec potatoes.

percent of their tubers affected while
Merrimack, Viking, Red LaSoda, and
Red Pontiac had less than 4 percent.
Cat -eye, like hollow heart, has been
(Continued on Next Page)

Let's Talk About Color
Faye C. Jones

yellow -red is known as orange. The

association or imagination, there is

Lightness, the second attribute, determines the amount of lightness

opposite end of the scale, the color is
so nearly lacking in pigment that gray
is more prominent in the technical de-

scription than the hue name; e.g.,

reddish gray or bluish gray. Between
the desaturated reddish gray, or bluish gray and the brilliant red or blue,

hues are produced by a variety of the brightness of the colors are deand inorganic substances.
Color may be expressed in a organic
as grayish, moderate, moderateIn the pure form, the hues which fined
ly
bright,
bright to brilliant or vivid.
language as highly technical as are made from inorganic pigments
Housing research currently under
wavelengths on the chromaticity are brilliant. Without alteration they
way
in the Arizona Agricultural Exscale or as popularly as sky blue, may be used to paint fire engines, periment
is concerned with
billboards and danger signs, but they the use ofStation
orange, or lavender.
color to improve house
are not appropriate colors for house comfort, durability
and economy. ReBetween wavelengths which are surfaces. The brilliance of the pure
measured in millicrons, and the pop- form is reduced by employing the sults of experimental work which has
been completed thus far show that
ular nomenclature which results from second and third attributes of color.
While this
language is not generally understood,
a

scientific language.

or used, it is descriptive of the three
components which make up single
specimens of color. The concept of a
single color is meaningless without
some description which identifies all
of its attributes : How pure? How
light? How bright?
In the Munsell System of Color, the
system which is used in experimental

work, color is a product of three attributes. When either of the three
are changed enough that the human

eye can identify a difference between
a changed and unchanged specimen,
for all practical purposes, a new color
has been produced.
When Colors Are Mixed

which is reflected back to the eye
from the surface of a color. Light-

ness may be defined as a vertical
scale of color with values ranging be-

tween white at the top and black at
the bottom of the scale. By varying
the proportion of white and black it
is possible to produce grays of different lightnesses. The eye can iden-

tify nine grays, each of which has a
different lightness or reflectance.
No color can reflect as much light
as white or as little as black. However, values of color parallel the reflectance of the grays. From the
lightest color to the darkest the descriptions consist of whitish, very

light, light, medium light, medium,

The hue of a color is the attribute
which gives the color a name - red,
yellow, green, blue or purple. By
mixing the adjoining hues, e.g., red

medium dark, dark, very dark and

and yellow, a new hue, yellow -red is
produced. The five principal hues
and five which are produced by intermixing make up 10 constant hues. It
is accurate to refer to these as families
of colors. In popular usage, some of
the family names were changed; e.g.,

ration. Saturation is the term which

blackish.

Third is Saturation
The third attribute of color is satu-

(Continued from Previous Page)

found to be closely associated with
growth cracks and large tubers. In
one study 56 percent of the potatoes
with growth cracks had cat -eye. Also

43 percent of the tubers over seven tenths of a pound had cat -eye while
17 percent of the tubers below that
size were affected. This same relationship was found by growers and
was used to a certain extent in grading out the tubers with cat -eye.
Rough Handling is Cause
With internal black spot, the most

sorbed 75 percent as much heat as
black. Black will rise 82° F above
ambient air temperature when the
air temperature is 100° F. So the

nice cool green, psychologically speak-

ing, was physiologically the warmest
of all of the 10 constant hues. Purple blue, red -purple, blue and purple
were the coolest. The latter was 14

percent cooler than green. Yellow red and red absorbed less heat than
the hottest colors and slightly more
than the four coolest colors.

The attribute of lightness infludescribes the dullness or brilliance of enced heat absorption. If the eye
the color.

For convenience, this at-

tribute may be visualized as being
the horizontal scale of color. One
end of this scale is the color which is

equivalent in brilliance to the pure
inorganic pigment.

Miss Jones is Associate Housing Specialist
in the Agricultural Experiment Station.

all three attributes of color influence
heat absorption. In regard to the attribute of hue, the various hues were
found to absorb different amounts of
heat.
"Cool Green" Isn't
When the temperature rise of the
10 constant hues, at equal lightness
and equal saturation, were measured,
a moderately bright medium green,
with a reflectance of 32 percent, ab-

In the highly saturated state it is

described as brilliant or vivid. At the

can barely distinguish a difference in
lightness between two colors of the
same hue and saturation, the darker
of the two specimens will absorb 10
percent more heat than the lighter
specimen.

The attribute of saturation likewise
(Continued on Next Page)

important factor is the handling after ing and over -irrigation should be
harvest. Mechanical injury, especial- avoided.
By this brief review of two importly bruising, is considered the primary
cause of this problem. Black spot ant potato problems we see the value
appears only after the tissue is of following proper cultural practices
bruised. However, the potato tissue in growing, harvesting and handling
is made susceptible to black spot by potatoes. Maintaining a soil with
certain environmental conditions dur- good structure and well aerated, proing the growing period. California moting a uniform steady growth, and
studies show that tubers coming out handling the potatoes with care are
very susceptible. Conditions favoring

essential even if these two defects
are not a problem.

such as soil compaction, surface crust-

January- February

of a soil high in carbon dioxide are

a high soil carbon dioxide content,
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UA Will Send 10 -Man Agriculture Team to Brazil
Darrel S. Metcalfe
The College of agriculture is going
Brazil! Last October, at Washington,
a contract was officially signed with
the Agency for International Development ( AID ) for a program between

McComb, Head of Watershed Management, Dr. J. S. Hillman, Head of
Agricultural Economics, and Dr. D.
S. Metcalfe, Director of Resident Instruction, was sent by AID to study
colleges and universities of agriculture

in

Brazil,

make

recommen-

The University of Arizona and the

dations for their improvement and

University of Ceara, Fortaleza, in the
State of Ceara, northeast Brazil.

with a university or universities in

also consider possibility of a contract
northeastern Brazil. This survey team

The contract, with a budget of wholeheartedly recommended a con-

for a two -year period, tract with the University of Ceara.
until April 1, 1966. In all probability
Many months were spent in writit will be renewed at the close of that
ing
the contract and preparing a budtime. It calls for 10 UA College of
Agriculture staff members to help the get. Because of the large number of
College of Agriculture at the Uni- agencies involved, considerable con$800,000, is

versity of Ceara improve its teaching,
research and extension.
This all started in February, 1962,

when AID asked The University of
Arizona whether or not it would con-

sider a contract with a university in
Brazil, especially in the Northeast,
since conditions are arid there and
thus similar to the U.S. Southwest.
Survey Team Recommends

sultation and correspondence
necessary.

was

As stated in the contract, objectives
and scope of work are that: "The University of Arizona will provide tech-

nical advice and assistance to AID
and to the cooperating country for

survey party composed of Dr. A. L.

improvement in agricultural productivity, increased efficiency in utilization of agricultural resources, and
higher standards of living for the rural
population through development of

The author is Director of Resident In-

phy in education, research and exten-

In June and July of that year a

struction in the UA College of Agriculture.

(Continued from Previous Page)

influences heat absorption. Desaturated colors absorbed substantially

more heat than the brightest colors
measured. Again, there was approx-

a "land -grant college" type of philoso-

had roofed 11 years before. The
original roof was of multicolored
shingles. During the 11 years the
green shingles had deteriorated and
the red shingles were in good condi-

and moderate colors. The difference
became larger between moderate and

made acceptable for general use. An-

Now, let us combine the three attributes into a familiar color such as
a green asphalt shingle. This color
was matched in paint. Since the
pure inorganic pigment was brilliant
green, it was grayed to a match with
a black pigment. When the temperature of the grayed medium green was
measured, the results showed that it
absorbed 94 percent as much heat as
the surrounding blacks. About the
or time that this experimental work was
completed, a local roofing company
reroofed a house which the company
Page 23
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leza; the Superintendency for the

Development of the Northeast; the
Ministry of Education and Culture;

Agencies of the Government of Brazil;

and the U.S. AID."
Duties of The University of Arizona
are spelled out:
1. Provide regular staff members to
serve in the cooperative program of
agricultural development.
2. Provide short -term staff members as consultants in specialized

fields of agricultural teaching and research training.
3. Develop and provide trainee
programs in the United States for

selected staff members or other technicians designated by the University

of Ceara to orient them to the US

land -grant college philosophy and
improve their capabilities as teachers,

researchers and workers in agricul-

ture.
(Continued on Next Page)

tion.

the colors became brighter.
Color Affects Wear

work in close coordination and cooperation with the College of Agriculture, the Institute of Rural Technology, and the Institute of Animal
Science, University of Ceara, Forta-

sion.

imately 10 percent difference in the
amount of heat absorbed by grayish

moderately bright and decreased as

Several Agencies Involved
"The University of Arizona will

There are two methods by which
brilliant colors may be grayed and
other part of the experimental work
was to compare the heat absorption
of

a group of colors which were

grayed by each of the two methods.
Pairs of the brilliant colors were
grayed to a visual match. The member of each pair which was grayed
with black absorbed about 90 percent
as much heat as the adjacent blacks.
The colors which were grayed with
their complementary colors remained
at about the same temperature as the
brilliant color from which they were
made. Colors which were grayed
with their complement were as much
as 30 percent cooler than the matching

color which was grayed with

The result of this work indicates that the rise of grayed colors
black.

is a function of black.

Nature's Colors Most Pleasing
Experiments on the visual aspect
of this research are under way. Human subjects are being used. Eye
comfort may not be possible in the
arid land where the incident light ex-

ceeds 10,000 foot candles. Tolerance

can be attained. While a complete
analysis of these data has not been
made, the results show that the desert
colors
the earth and natural vegetation, rank at the top in eye comfort.
If you want to purchase colors by reflectance, the upper threshold for tolerance of most hues is about 30 percent. The more highly saturated the
mixture becomes, the less comfortable

it is to the eye.
Is blue cool? Is blue comfortable
to look at? Which of the many, many

man -made blues are you referring to?
Is it pure? How much lightness does

it reflect? How much blue pigment

does it contain in proportion to gray?
How was it grayed? The answers to
these questions are much more important than whether its first name is
baby, sky, periwinkle, royal or China
Sea.

(Continued from Previous Page)

4. Provide consultation, on request,

with US AID/Northeast Brazil in

connection with proposals of operations for development of the AID agriculture section for the region.
Research, Extension, Teaching
5. Provide advice and assistance, in-

cluding technical services, training,
and equipment, to the University of
Ceara for improved methods in graduate research and extension in several
specialized fields.
6.

Support

short -term

training

courses within Brazil by providing

local transportation and per diem for
Brazilian professors or technicians,
additional interpreters and translators, special teaching materials, reproductions and other necessary materials.

7. Provide advice to the US AID
and the University of Ceara on the
selection of materials and equipment
for the use of the Contractor's field
staff necessary to the performance of

their duties under this contract.

S. Make available executive person-

nel for review of the progress of the
project, and make recommendations
for any changes needed to improve
the program.
9. Cooperate with other colleges
and areas in the University of Ceara
in development programs or activities directly or indirectly related to
the projects in the College of Agriculture.

It's a Two -Way Street
In addition, the following will be
performed for the University of
Ceara:
1. Assist in teaching subject matter
courses and conduct specialized
courses.

2. Provide advice to the Dean, Col-

lege of Agriculture, the Director of
the Institute of Rural Technology,
and the Director of the Institute of

Animal Science, towards strengthen-

ing specific areas within their program.

3. Aid in the development of ( a)
surveys of educational needs, ( b ) improved curricula and courses, and ( c )
improved teaching methods.

4. Provide assistance in organization, administration and approach to
the development of research projects.
The University of Arizona College
of Agriculture will provide qualified

Mrs. Keith Retires as
Davis Goes to Cattlemen
Progressive Agriculture joins the
many other friends of Mrs. Abbie W.
Keith, Wm. C. Davis and Lee Athmer
in best wishes for their new activities.
On Dec. 1 Mrs. Keith, grand lady
of the Arizona Cattle Growers Assn.,
retired after 40 years as secretary of
that association. She was succeeded
by Bill Davis, who has been executive
secretary of the Arizona Farm Bureau
Federation for the past 101 /A years.

Better Management
Need of Poultrymen

Farm Bureau job he handled so well
by Lee Athmer, young, energetic and
perspicacious Farm Bureau information director in Arizona the past year

insure a bright future for Arizona's $7
million poultry industry, says Dr.
Franklin D. Rollins, extension poultry
specialist with The University of Ari-

Bill, in turn, is succeeded in the

or two.
One of the pleasantest contacts, for
those of us in the College of Agricul-

ture who are interested in the beef
cattle industry, has been the occasional visits with Mrs. Keith, either in
her office or at any of various cattlemen's affairs.
Always she has been gracious, unfailingly good- humored and cooperative with any request we might make.

zona.

The first step in getting better man-

agement, he said, is to keep careful

records of production costs. "Reliable figures on the cost of producing
eggs are not readily available. Poultry

records should be sufficiently complete to provide figures on a monthly
basis," he points out.

We wish her all happiness in her
retirement.
Bill Davis has worked closely with

administrators and staff members of

this college on a score of projects

helpful to Arizona agriculture. He,
too, is highly esteemed by all of us,
and goes to his new assignment with
our best wishes.

Lee Athmer, with becoming modesty, admits ruefully that he has "a

mighty big pair of shoes to

fill."

Having observed Lee at work and
knowing something of his thorough
background of training and exper-

ience, we have no concern lest he
handle the top FB job in the state

Experience, he said, has shown that

Arizona poultrymen should aim for
these goals:
1. An egg production record of not
less than 240 eggs per bird.

2. A mortality rate on chicks and

hens of no more than 15 per cent
per year.
3. Consumption of from 4.3 to 4.4
pounds of feed per dozen of eggs.
4. Housing 95 per cent of replacement
chicks.

5. Efficient use of
equipment.
6. Mechanization

Undisturbed by these various

changes is the implicit understanding
that the friendly cooperation and mutual understanding between this col-

lege and the various farm and agriculture- related organizations in Ari-

zona will continue as always
mutually harmonious and reciprocally
helpful.

buildings and

only

after labor

costs are well enough known to

know definitely whether the move

with complete competence.

pays.

Dr. Rollins says the hopes of Arizona poultrymen lie in the production
of a quality product. "Egg producers

in Arizona have a bright future if a

quality product is produced. At present they are producing about 42 per

cent of the state's egg needs," says
Rollins.

Chief of the Group (development and

implementation) ; Research and Experiment Station Administration, Soil Science,

Food and Fiber Crops, Crop Production,

Animal Science, Agricultural Engineering,
Agricultural Economics, Horticulture, and
Agricultural Extension.

The local contract staff at The Uni-

professional personnel for contract

versity

the following areas:

campus coordinator, half time, and a
secretary, half time.

duty at the University of Ceara, in

Better management is needed to

of Arizona will include a

UA TEAM 4th IN STOCK JUDGING
A U. of A. livestock judging team placed
4th with 11 teams competing in the intercollegiate contest at the Cow Palace, San

Francisco. Tom Husted won the coveted
first place Western Horsemen's trophy for
top

individual

horse

judging honors.

Other team members were David Knoll,
Frances

Romanoski,

Bill

Sanderson,
Team

Douglas Clark, Ronald Thomas.
coach, Dr. Byron Greiman.

