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Ours Are Good .. .

Age of Signs
This is the age of signs. Signs

largely of protest.
On every campus. In every city.

On a variety of subjects. Signs in-
dicating one thing or another. Signs
advocating change. It is a great con-
cern for the older generation, these
signs.

Maybe it has something to do with
agriculture. We really don't know.
But the signs in this building, al-
though just as numerous, are differ-
ent.

We have signs that say, "Little Ari-
zona National," and "4 -H Roundup,"
and "Register for AGGIE DAY," and
"FFA Judging Contest," and "Peace
Corps Registration," and "Sign up for
Range Tour," and "Crops and Soils
Club Meets Tonight," and many
others.

These signs cover our bulletin
boards, and kiasks around the campus.

And, as we said, there must be
something about our way of life . . .

about our people ... about the boys
and girls who are interested in agri-
culture.

Some signs are very good, and we
like them as well as the young people
who place the signs where they are.

Yes, we like our signs. We think
our signs are good.

Dean
College of Agriculture
School of Home Economics
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Dr. Robert H. Forbes, dean emeritus of
the University of Arizona College of Agri-
culture, died April 26. He was 100.

During a long and varied career, Dr.
Forbes achieved distinction in many fields.
Born in Cobden, Illinois, May 15, 1867, he
was widely known as an educator, scientist,
historian, Arizona legislator, world traveler,
author, mountain climber and explorer.

Upon graduation from the University of
Illinois in 1894, Dr. Forbes came to Ari-
zona to serve as Professor of Chemistry at
U of A Agricultural Experiment Station
and later became its director. From 1912
to 1913 he was director of agricultural in-
struction.

Appointed dean of the College of Agri-
culture in 1914 he served in that capacity
until his retirement in 1917 and named dean
emeritus in 1918. He served as secretary
of the Arizona Committee on Agriculture
and Horticulture from 1909 to 1918 when
he left the state to serve as agronomist in
Egypt for four years.

His international recognition expanded
when he served for nine years the French
government studying the development of
irrigated agriculture in French West Africa
and in Haiti. The project in West Africa
resulted in the reclamation of about three
million acres of fertile lands.

In 1938 Dr. Forbes was elected to the
Arizona legislature. He served continuous-
ly in the house until 1952 as a specialist in
legislation concerning the Colorado River,
hydroelectric power, grazing range admin-
istration and groundwater.

"Dr. Forbes was one of the most remark-
able men in all of the history of Arizona,"
said UA President Richard A. Harvill. "His
loyalty to the University of Arizona while
a faculty member, legislator, good citizen
and generous benefactor are well known."

"His appreciation of the fine arts and the
good things of life is illustrated by many of
his endeavors and very forcefully by the
gift to the university of valuable land on
which the Fine Arts Center is located,"
Harvill said.

Dr. Forbes' work at the university in the
years 1905 to 1907 brought extermination
of date palm scale, a step making possible
the southwestern date palm industry.

A major contribution to the university
growth was accomplished in 1913 when,
through the efforts of Dr. Forbes and others,
an agricultural appropriation was made by
the first Arizona State legislature which in-
cluded construction costs for the Agriculture
Building.

The growth of Arizona was a major con-
cern of Dr. Forbes who never lost touch
with its historical, roots. Through this ef-

forts the present home of the Arizona Pio-
neers Historical Society was made possible.

Dr. Forbes knew colorful early Arizona
personalities as John Slaughter, Pete Kitch-
en and Larcena Page Scott. He numbered
among his many friends H. C. Hooker of
cattle ranching fame, Charles D. Poston and
William P. Blake, discoverer of the Salton
Basin.

An enthusiástic mountain climber and ex-
plorer, Dr. Forbes made the first recorded
ascent of Baboquivari Peak southwest of
Tucson in 1898. On his 80th birthday and
again a year later he repeated the climb.

One of Dr. Forbes' best known books is
Crabb's Filibustering Expedition into Son-
ora, 1857," published in 1952 by Arizona
Silhouettes of Tucson. Among his many
technical and professional publications " are
numerous bulletins issued by the UA Agri-
cultural Experiment Station, "The Expand-
ing Sahara," published by the U of A in
1958, and a number of publications for the
Egyptian and French governments.

Dr. Forbes was a member of the Society
of Sigma Xi, Phi Kappa Phi, and a director
of the Arizona Pioneers Historical Society.
In 1966 he was named director emeritus of
the Western Association of Agricultural Ex-
periment Station Directors in recognition of
"his leadership, dedication and outstanding
service to agricultural research." _ ._



"My Grain Sorghum Fields Were .. .

1 ir

"I've had it every year but I didn't know what to do
about it."

This is the way Bob Montierth and Irwin John, both
grain sorghum growers near Safford, describe their prob-
lem.

And they are not alone. Nor is the problem new.
For the problem has the habit of cropping up here and
there to nearly ruin a man's crop.

It shows up in Cochise county, along the Gila in
Graham county, and in the Coolidge -Florence and Stan-

field areas in Pinal county.
W. R. Sikes near Stanfield told of his 200 acres of grain

sorghum "that looked so bad I wouldn't have combined
it ... just disced it down."

And, what's more, Bob Dennis, extension agronomist,
believes that when the symptoms are more generally
known iron chlorosis may be recognized as a problem in
other areas of the state.

He states that where iron chlorosis has been observed,
and that is what this problem is called, the soil usually

has been found to be calcareous. But, chlorosis of
plants does not always occur on such soil.

Roy Rauschkolb, extension soils specialist, has
been working with growers making soil tests and
analyses. He feels that the iron deficiency problem
is only the symptom and that the real answer is
to be found in the soil involving several still un-
known factors.

Bob Montierth observed that leaves of affected
plants were at first yellow between the veins. In
severe cases the entire leaf was yellow - almost
white.

John Sears, agricultural agent in charge for
Graham county, worked with Irwin John, Mon -
tierth and Dennis to set up a test plot near the
highway.

They treated the yellowed sorghum with foliar
applications of ferrous sulfate, a commercial grade
of the product. They didn't treat all of the chlor-
otic plants but those in plots near the middle of the
field.

A few days after the treatment - five to be
exact - the color contrast between the lush green
of the treated strip and the sickening yellow of the
untreated areas became apparent. Windshielding
observers could easily see treated plants were re-
sponding to something.

And, those who saw stopped to ask. As Irwin
John put it, "some of the growers after seeing this
test strip went all the way in treating their entire
fields."
On cover, Bob Montierth of Safford, left, discusses with
John Sears, Graham County Agricultural Agent in
Charge, the successes of treating grain sorghum with a
solution of ferrous sulfate to leaves and steins of plants
showing iron deficiency. Treated area is darker green
in background while check, or untreated area, is yellowish.

Two plants at left are from the same field on the Irwin
John farm near Safford. They show the difference be-
tween treated plant left and untreated plant on right.
Also, in background near top of picture the darker green
is of the treated area while background plants that are
yellow are suffering from iron deficiency.
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W. R. Sikes, left, grower near Stanfield, tells Jim Little, Final
county agricultural agent that the next time he sees iron de-
ficiency symptoms in grain sorghum he will apply ferrous sulfate
immediately.

referring to the control or untreated
areas.

"The difference was like the differ-
ence of day and night," he said.

The untreated crop headed out
eventually but failed to mature. From
the treated area the yield was 5,000
pounds of grain per acre.

"I probably lost a ton per acre
where I didn't treat the crop."

"It sure pays to do so," he added.
Montierth had a strip through a 35

acre field in which the plants grew
to only about six inches in height.

"It was white!" he said.
He too applied ferrous sulfate and,

"it looked great in just one week!"
Montierth left four rows of untreat-

ed crop for check from which he har-
vested at the rate of 1,000 pounds of
grain per acre.

"Nothing," he said. But the treat-
ed area brought him two and a half
tons per acre.

At Stanfield Sikes said, "I asked Jim
Little ( agricultural agent in Pinal
county ) to come out to see if he could
suggest what to do about this crop."

"He sent soil and plant samples to
the university for analysis but said he
thought the problem might be iron
chlorosis."

"We lost some time on this crop,
but if I ever see these symptoms again
I'll put iron sulfate on it right away,"
he said.

You can see the results immediate-
ly ... in just a few days.

Sikes treated the entire 200 acres
with two applications 10 days apart.
His material cost was 70 cents per
acre application.
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Irwin John, left, of Safford tells John Sears, Graham county
agricultural agent in charge, "some of the other growers seeing
the results this iron treatment brought went all the way in
treating their crops."

None of these developments hap-
pen over night.

There's a history, sometimes long,
of many people working together and
separately to gain the knowledge
needed for successful results which
was experienced by Montierth, Irwin
John and Sikes.

Researchers at the College of Agri-
culture in Arizona and in other states
have worked with chlorosis for many
years. And, their efforts have helped
to show the way to achieve correc-
tive treatment in the field.

In the early fifties county agents
in Maricopa county field tested iron
compounds on chlorotic plants.

During 1957 Jim Little used fer-
rous sulfate with citric acid in the
Stewart area of his county. That par-
ticular formulation was very corro-
sive, and, as he put it, "ate up the
tank."

"Citric acid," he said, "was very
expensive, but the combination of
chemicals rescued the crop." Now it
is known that ferrous sulfate, alone,
will do the job.

Canny Page, agricultural agent in
charge for Cochise county, worked on
a chlorosis problem with growers in
his area in 1959 -'60. They tried iron
chelates.

While the symptoms of iron de-
ficiency nearly dissappeared with the
application of a spray containing one
pound per acre of iron chelate, there
was very little difference in yield be-
tween treated and untreated areas.

In 1965 Little put out test plots at
the Federal Prison Farm at Florence.
The fact that these fields suffered a
deficiency was as evident as those
yellow centers in the fields of Bob

Montierth, Irwin John and W. R.
Sikes.

So Little tested ferrous sulfate and
several other chemicals. He found
that iron sulfate was as, or more, ef-
fective than any other single or corn -
bination of treatments.

The test Sears and Dennis estab-
lished on the Irwin John farm was a
natural outgrowth of the earlier tests
in Cochise, Pinal and other counties.

Dennis and Sears feel that iron de-
ficiency symptoms result, at least in
part, from the slow growth of roots at
certain times of the year.

Application of a three per cent solu-
tion of a commercial grade of ferrous
sulfate, to the leaves and stems of
affected plants brings quick response.
Correcting the deficiency gives the
plant renewed vigor and helps to
stimulate rapid root growth.

Then, as the plant's root system de-
velops it usually is able to obtain suf-
ficient amounts of iron from the soil
for its needs. "And for the rest of the
growing season the plant often does
well by itself," Dennis says.

When symptoms return another
treatment is suggested by Dennis.
Treatments are most effective and
least costly when done just as soon
as symptoms are observed and when
plants are only a few inches high.

Dennis estimates the average ma-
terial cost for treatment of small
plants with ferrous sulfate is 50 to
75 cents per acre.

You mix 25 pounds of a commer-
cial grade of ferrous sulfate in 100
gallons of water to which you have
added two quarts of a surfactant.

(Turn to back cover)



In Monosomic Cotton Lines

A Systemic Fungicide .. .

Controls Verticillium Wilt

by R. B. Hine, D. L. Johnson, C. J. Wenger & J. E. Endrizzi*

One of the techniques involved in
the development of better cotton
varieties is the field selection of in-
dividual plants with special genetic
characteristics. One very important
group is known as monosomics. Such
plants have one chromosome missing
from their cells, and because of this
condition they are extremely valuable
for studying the genetic effects of
single chromosomes on agronomic
characters. The absence of a chromo-
some lowers plant viability. Plants
with the deficiency, therefore, are
rare and difficult to produce, and re-
quire the screening of large popula-
tions in the field. Once one is found,
it is very important that the plant be
maintained alive as long as possible.
After identification, these plants are
transferred from the field to the
greenhouse at the end of the growing
season. There they are grown for
further study and evaluation. A major
problem in these studies has been
increasing plant mortality in the
greenhouse due to cotton wilt, a dis-
ease caused by Verticillium albo-
atrum. This fungal pathogen lives in
the soil, gains entry into the plant
through root infections, and then
grows internally in the water conduct-
ing elements of the stem producing
toxins that eventually kill the plant.

* R. B. Hine and D. L. Johnson are exten-
sion plant pathologists, C. J. Wenger is a
graduate student in Department of Plant
Pathology, and J. E. Endrizzi is chairman
of the Department of Plant Breeding. The
authors extend their appreciation to D. G.
Denning, Chemagro Corporation; L. D. Lig-
gett, E. I. DuPont de Nemours; and K. E.
Weìnke, Merck & Co. for samples of the
experimental chemicals. They also extend
their thanks to D. C. Erwin, Department of
Plant Pathology University of California,
Riverside for the bioassay fungus Penicil-
hum expansum.

Trade names used in this publication are
for identification only and do not imply
endorsement of products named or criti-
cism of similar products not mentioned.

Plants that become infected in the
field, succumb to the disease after
transfer to the greenhouse.

The availability of three new, ex-
perimental benzimidazole fungicides
known to be systemic in plants
prompted a study into the feasibility
of their use in saving genetically val-
uable infected plants as described
above. Previous studies by plant
pathologists in California demon-
strated the systemic nature of some of
the chemicals in cotton and a high
degree of fungicidal activity to Cal-
ifornia isolates of Verticillium albo-
atrum. Initial studies were made
in our laboratory on the activity of
the three fungicides to Arizona iso-
lates of Verticillium from cotton. The
chemicals were Chemagro 33172 (2-
(2 -f uryl) -benzimidazole) ; DuPont
1991 ( 1- ( butylcarbamoyl )-2-benzimi-
dazole carbamic acid, methyl ester) ;

and Merck TBZ (2-( 4-thiazoyl) ben -
zimidazole) . Both DuPont 1991 and
Merck TBZ were comparable in ac-
tivity in a number of tests and pre-
vented fungal growth at very low
concentrations in agar tests, whereas
Chemagro 33172 under the same con-
ditions was less active. DuPont 1991
was selected for further testing under
greenhouse conditions because of
availability, high activity to Verticil-
lium, and known systemic character-
istics.

Infected plants were determined
by isolation and recovery of the fun-
gus from suspected diseased plants.
Diseased plants approximately one
year old growing in a greenhouse
peat -perlite -soil mixture in large pots
(12 inches in diameter and 16 inches
deep) were treated by applying the
fungicide in a water suspension as a
soil drench. The fungicide drench

Six weeks after the initial treatment of cotton plants infected with Verticillium wilt
the treated plant, left, shows excellent recovery, while the untreated plant at right shows
typical disease symptoms.



Zones of inhibition. Discs cut from cotton leaves have been
placed on a fungal laboratory growth medium. Dark small
discs, two of them, are from cotton plants which have had
a systemic fungicide applied to the soil in which the plants
were growing. Out from each of the two discs are circles,
darker than the surrounding area - the zone of inhibition.

( 100 ppm active -soil weight basis )
was applied three times. The second
and third drenches were applied four
weeks and six weeks, respectively,
after the initial treatment. Prior to
treatment all plants were adequately
fertilized.

A bioassay technique for DuPont
1991, based on the sensitivity of a
fungus Penicillium expansum to the
chemical, was used to assay for pres-
ence of the fungicide in treated plants.
After treatment of the soil with the
fungicide, leaf discs were removed
periodically from treated plants and
placed on an agar medium previously
seeded with the Penicillium fungus.
If the chemical is present in the leaf,
the fungus does not grow and a so
called "zone of inhibition" appears.
The extent of the zone is an indica-
tion of the quantity of fungicide pres-
ent in the leaf and is proof of root
uptake and movement through the
plant. A typical zone of inhibition
surrounding leaf discs taken from
treated plants can be seen in the pho-
tograph. Techniques to recover the
fungus from treated and non -treated
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This larger circle shows lack of growth by the fungus. The
lighter area shows uninhibited fungal growth. Significance
of this picture is that the systemic fungicide present in the
small leaf discs have killed, or stopped fungal growth with-
in the area of its influence - the large circle.

plants were carried out at periodic in-
tervals.

RESULTS OF FUNGICIDE DRENCH. Dis-
eased plants responded quickly to
chemical treatment. Two to three
weeks after the initial treatment, new
shoots grew approximately 18 inches
and after six weeks the once severely
diseased plants appeared normal.
Flower formation and boll set were
heavy. There was no evidence of phy-
totoxicity. DuPont 1991 was readily
detected in roots, stems, old and
young leaves, and flower brachts.
Nontreated plants continue to show
typical symtoms of Verticillium wilt
with extensive stem dieback and leaf
death. The fungus was readily iso-
lated from non -treated plants but was
not recoverable from treated plants.
Four weeks after the last chemical
treatment, the fungicide was still de-
tectable in the soil and in the cotton
plant at levels adequate to prevent
growth of Verticillium.

FURTHER STUDIES. Studies under
laboratory conditions with DuPont
1991 and two formulations of Merck
TBZ indicate that the chemicals do
not move through the soil when ap-

plied as a water drench. Success in
the greenhouse was due to contact
of the root system with the fungicide.
Tests in the field have been estab-
lished at several locations by apply-
ing the fungicide as a band in the root
zone of emerging seedlings in soil
known to have a high incidence of
Verticillium wilt. Periodic assays will
be made to determine chemical up-
take in the plant and persistency of
the material in the soil and plant.
Other field investigations will be de-
signed to determine the best method
of application for maximum uptake
of the fungicides by the cotton plant.
These field studies will be correlated
with similar studies under laboratory
and greenhouse conditions. Prelim-
inary laboratory studies under a wide
range of temperatures indicate a high
degree of soil persistency for DuPont
1991 and Merck TBZ.

The chemicals discussed in this pa-
per are not presently available for
commercial use as they are still in an
experimental stage. However, their
wide spectrum of activity, systemic
characteristics, and low mammalian
toxicity makes them promising new
fungicides.



Preconditioning
Range Calves
for the Feedlot

For the commercial cattle feeder
the disease problems encountered
during the entire feeding period are
certainly much more significant dur-
ing the first 30 to 45 days after the
feeder calf arrives in the lot. Many
programs relating to the nutrition,
preventive medicine, vaccination, and
overall handling procedures of feeder
calves have been tried. Success has
varied markedly with all of these pro-
cedures and the death loss, and poor
performance still persists during this
initial feeding period. A cost figure
of $9 to $14 per head has been ap-
* Associate Professor of Animal Pathology
Department.

by J. J. Sheldon*

proximated for what amounts to liv-
ing with the respiratory disease corn -
plex common during this period.

During the last 12 months, we have
noticed more and more articles in
livestock publications regarding ad-
visability of programed health pro-
cedures prior to shipping calves from
the ranch to the designated feeding
points. The basic idea of the program
has more merit than any program
heretofore designed to control these
respiratory diseases after the calf ar-
rives in the feedlot. It must be kept
in mind that many questions are
posed for the cow -calf operator as
well as the feeder in a program such

as this. We know that many viral
and bacterial agents work together
and are responsible for the economic
loss encountered in cattle during this
first 45 days. We know that variation
in level of protection that the calf
carries to the feedlot varies depend-
ing on the origin of the cattle, age,
weight of the cattle and prior ex-
posure. We also know that any pro-
gram to control these infectious dis-
eases prior to shipment can be a cost
factor to the cow -calf operator or
feeder.

The on the ranch preconditioning
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of newly weaned calves prior to ship-
ment should involve the following:
1) Weaning, castration and dehoming
of all calves should be performed
prior to weaning, 2) Calves should be
held on the ranch and acclimated to
the feed -bunk and water tank, 3)
Some thought to the type of ration
that the animal will be exposed to in
the feedlot should be given to a feed-
ing regime during this holding period,
4) The time the animals are held on
the ranch should be a minimum of
30 -days postweaning, 5) Immuniza-
tion procedures to protect against the
viral and bacterial agents that we
know play a part in the respiratory
disease complex should be considered
for the holding period. The immuni-
zation procedures can vary somewhat
depending on the destination of the
feeder calves and the most likely dis-
eases the animal will be exposed to
initially in that feedlot. The cow -calf
operator and the protection of his cow
herd should also be considered.

Other consideration that the cow -
calf operator must keep in mind to
justify a preconditioning program are:
1) The available feed and feed stor-
age, and holding facilities, 2) The
available labor to carry out a suc-
cessful preconditioning program, 3 )
The costs involved to the cow -calf
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operator in feed and vaccines. In con-
sidering any preconditioning pro-
gram, the cow -calf operator can as-
sume that costs in immunizing agents
absorbing the post- weaning shrink,
and holding the animals for a 30 day
period will run very close to $8 to
$10 per head. If the cow -calf opera-
tor is able to retain these animals

and get approximately two pounds
per head per day gain for the 30 day
period at a cost of approximately
$0.17 a pound, approximately one -
half of the cost of preconditioning will
be returned to him.

As a preconditioning program re-
ceives widespread interest in the
cattle production industry and if feed-
er demand for preconditioning in-
creases specific consideration by the
cow -calf operator for finishing his
own animals can certainly help justify
any increase costs.

I don't believe there is any ques-
tion regarding the overall benefit of
preconditioning ranch calves. Ques-
tions that must be answered lie in the
area of economics as to cost justifica-
tion based on dollar return. We know
that control of some of the viral and
bacterial agents responsible for res-
piratory infection in feedlot cattle can
be controlled by this method. We
also know that other infectious dis-
ease agents, both viral and bacterial,
do come into the respiratory disease
picture in the bovine and have no
commercially available protection for
the industry today. The overall bene-
fits are certainly present and the cow -
calf producer may face a feeder de-
mand for procedures such as this in
the future. With this in mind, the
question that the cow -calf operator
must ask himself is: How to develop
a program that does not include a
hazard to his cow herd yet can allow
him to produce the healthiest possi-
ble calf to deliver to the buyer- feeder.
Much of this must be worked out on
an individual basis with any cow -calf
operator.

Some Suggested Pre -Conditioning Programs

Wean, castrate and dehorn all calves a minimum of 30
days prior to the date the animals are sold.

Treatment for external and internal parasites if indi-
cated.

Condition calves to dry lot environment for 30 days, or
more.

Consider immunization for blackleg- malignant edema.
IBR (infectious bovine rhinotracheitis ), BVD (bovine
virus diarrhea) , PI -3 ( parainfluenza-3 virus ) , Pasteur -
ella sp., leptospriosis. It should be re- emphasized that
these considerations must fit the individual cow -calf
producer so that his herd is not endangered and can fit
his work schedule.

Administer vitamin A.



Damaged boll. Pink bollworm damage to
cotton boll is shown in three views above
from left. Exterior view show exit holes of
worm; cut in half, the boll reveals a pink
bollworm inside; and the extent to which
damage can be done is illustrated at right.

In 1889 Dr. T.D.A. Cockerell, Con-
sulting Entomologist, reported in Ari-
zona Agricultural Experiment Station
Bulletin 32 that the "Salt River Valley
was found to be remarkably free from
insect pests .... It would be difficult
to find another locality so favored
and at the same time producing such
an abundance of different crops ... .
While the present conditions of affairs
... is highly satisfactory, the cheerful
optimism which assumes that pests
cannot live there is hardly justifiable."

After nearly seventy years it at
times appears that it would be diffi-
ì Professor, Department of Entomology.

Arizona's "Big Ten" .. .

Crop Insect Pests

by L. A. Carrutle

cult to find another locality produc-
ing such an abundance of crop insect
pests as may be found in the Salt
River Valley and the other irrigated

farming areas of Arizona. A distin-
guished European insect ecologist has
called the irrigated portion of Arizona
an "insect incubator," with an unus-
ually favorable environment for insect
growth and survival.

Among the numerous kinds of in-
sects attacking Arizona crops the fol-
lowing species and groups include
most of the major crop pests. ( For
this discussion spider mites, which
are actually near relatives, are con-
sidered as insects ) . Included are
three "prima donna" species of cur-
rent and continuing importance and
seven pest groups, each containing
species of current, fluctuating, or po-
tential importance.

From left are cotton boll showing damage
caused by the bollworm ; next an adult
lygus bug; and a mature bollworm larva.



Three "Prima Donnas"

1. THE PINK BOLLWORM is a cotton
pest that has recently become
more abundant and destructive
than at any time since it was first
found in the state nearly 40 years
ago. Damage to developing bolls
in the major -growing areas has
been particularly severe since
1966. The large population re-
cently encountered have not been
readily controlled by measures
previously considered to be effec-
tive. Extensive research directed
toward a better understanding of
this pest and the development of
better control methods is now be-
ing conducted by the University
of Arizona Agricultural Experi-
ment Station.

2. THE BOLLWORM, alias the corn
earworm, alias the tomato fruit -
worm, is a major pest of long
standing, both locally and na-
tionally. In Arizona it attacks
cotton bolls, developing ears of
corn, tomato fruits, lettuce heads,
alfalfa seed pods, grain sorghum,
beans, and other crops.

3. LYGUS BUGS ( mostly a single spe-
cies, Lygus hesperus) are the ma-
jor pest of squaring cotton, par-
ticularly in July. Damaged squares
are usually shed and the full ex-
tent of injury may not be recog-
nized until an abnormally small
set of bolls becomes evident. Ly-
gus bugs are also major pests of
seed crops of alfalfa and sugar
beets in Arizona.

Seven Deadly Destroyers
of Crops

4. CATERPILLARS. Although two
members of this group are listed
above in the prima donna class
there are also many others of con-
cern. Most species are defoliators
but some are root feeders, borers
or web builders. The headliners
include the beet armyworm, west-
ern yellow - striped armyworm,
cutworms, cabbage looper, salt -
marsh caterpillar, cotton leaf per -
forator, hornworms, webworms,
omnivorous leafroller, lesser corn-
stalk borer and southwestern corn
borer.

5. APHIDS. These pests feed on plant
juices. Some species are also in-
volved in the transmission of plant
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disease organisms. Recent and
continuing headliners include the
spotted alfalfa aphid, cotton
aphid, green peach aphid (vege-
tables ), pea aphid ( alfalfa ), Eng-
lish grain aphid ( barley ), corn
leaf aphid ( corn, sorghum ), spi-
raea aphid ( citrus ), cabbage
aphid, cowpea aphid ( cotton, al-
falfa), and woolly apple aphids.

6. SPIDER MITES are near relatives of
insects which feed on plant juices.
Several species are common pests
in Arizona. Crops attacked in-
clude cotton, alfalfa, bermuda-
grass seed, small grains, v e g e-
tables, sugar beets, and citrus.
Mites may become abundant fol-
lowing improper use of pesticides.

7. LEAFHOPPERS. These sap feeders
may give injured leaves a mottled
appearance known as "hopper -
burn." Important crop pests in
Arizona include grape leafhop-
pers, the southern garden leaf-
hopper, the western potato leaf-
hopper, and the beet leafhopper,
the well -known transmitter of
curly top disease of sugar beets
and other crops.

8. BEETLES comprise the largest
group of insects, including a vari-
ety of crop pests. Many are of
greater importance elsewhere
than Arizona. Common pests of
local crops include cucumber
beetles and flea beetles, darkling
beetles ( on seedling cotton) the
Egyptian alfalfa weevil, billbugs,
and the green June beetle. A
western form of the boll weevil is
a possible threat to cotton.

9. THRIPS rasp plant surfaces to feed
on internal juices. The citrus
thrips attacks foliage and develop-
ing fruits and is the major pest of
this crop in Arizona. Other spe-
cies of thrips attack onions, other
vegetables, bermudagrass seed,
and various other crops. Seedling
cotton may be damaged by thrips
although plants often recover
without control treatments.

10. SCALE INSECTS are potentially seri-
ous pests of Arizona citrus and
are therefore included among the
"big ten." The major reason for
the highway inspection of all ve-
hicles entering Arizona is the Cali-
fornia red scale, usually consid-
ered to be the worst pest of citrus
in the United States. It has been
intercepted many times but is not
yet established in Arizona. Other
scales occasionally found on Ari-
zona citrus include the citricola
scale and the cottony cushion
scale.

From the top are the winged adult of the
cotton aphid; an adult two - spotted spider
mite; an adult leafhopper (left) ; a dark-
ling beetle; and at bottom an adult thrips.

OTHER CROP PESTS worthy of mention
but not enumerated above include
stink bugs and fleahoppers ( cot -
ton), the potato psyllid, the 3-
cornered alfalfa hopper, the al-
falfa seed chalcid, and the sor-
ghum midge. A complete review
of important Arizona insect pests
would also include a variety of
additional species affecting orna-
mental plantings, turf, house-
holds, stored products, forests and
ranges, livestock, and man.



University of Arizona

USAID Contract in Brazil

The University of Arizona College
of Agriculture contract with the Fed-
eral University of Ceara at Fortaleza,
Brazil, is now entering its fifth year
of operations. My own experience
with the program as an agricultural
economics adviser began on arrival
in Fortaleza July 12, 1964, and term-
inated November 30, 1967. The fol-
lowing are some of my thoughts on
the program after four months of re-
flection on it.

Since 1964 there have been sub-
stantial developments in the Escola
de Agronomia at Fortaleza. Some of
the changes are observable in the
form of physical structures, e q u i p-

* Associate Professor of Agricultural Eco-
nomics who has recently returned from as-
signment in Brazil.

ment, and other material things
which are important; but the really
significant ones are the unmeasurable
modifications in the potential and at-
titudes of people. While the Arizona
contract cannot take credit for all such
developments, most can be associated
directly or indirectly with its pres-
ence. In the final analysis, however,
the success attained has been depend-
ent on the cooperation and efforts of
the Brazilians.

Improved Facilities
The soils and animal science lab-

oratories, the greenhouse, the new
seed processing building, and the
machine building, with the respective
equipment for each, stand out as ma-
jor physical achievements. The new
library, while still small, has grown

from nothing to a facility now used
by both staff and students.

The University farm is being trans-
formed into a useful experimental
unit. New structures for machinery,
equipment, and instruction, as well
as offices and living quarters, have
been built on the farm. Certain areas
of the farm have been leveled for irri-
gation, and drainage facilities have
been planned or already installed.
Valuable experiments in forages,
fruits and vegetables, as well as live-
stock, have been conducted. These
are some of the observable changes
in the physical plant and environ-
ment that are important in establish-
ing a viable research and teaching
program.
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Personnel Training Most
important

The major value in the program,
however, is in the changes it has
brought in the people associated with
it. The gains are being realized by
both the U. S. personnel who have
broadened their understanding of
problems in a developing country and
by Brazilians who are receiving ad-
vice and training to improve their ef-
fectiveness in resolving local prob-
lems of development. Very little re-
search was being carried out at the
Escola, and the teaching program
was largely oriented to theoretical
concepts derived from textbook ma-
terial written in other countries. Es-
cola professors are fast becoming re-
search oriented and are interested in
applying their research to local prob-
lems. Furthermore, while research
data are still scarce, a new direction
is developing in the teaching and ex-
tension programs with more emphasis
on the practical aspects of training.

Part of the change in attitudes of
Brazilian staff members is a function
of orientation provided by U. S. per-
sonnel in Brazil and part by the op-
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portunity to travel and to take ad-
vanced training both in Brazil and
the U. S. By the end of `1969 approxi-
mately 20 Escola staff members will
have received M. S. degrees, with
about one -half being trained in the
U. S. and the remainder in Brazil.
Several more starting in 1968 and
1969 will be in process. In addition,
numerous Brazilian staff members
have taken short courses either at
home or abroad. Those staff mem-
bers not involved in formal training
programs have been given an oppor-
tunity to visit the U. S. to obtain a
better understanding of our methods
of operation, especially at the univer-
sities.

The work and effectiveness of the
U. S. team has not been confined to
the Escola de Agronomia. There have
been contacts with other sectors of the
University as well as other parts of
the community. Cooperative work
has been carried out with groups like
the State Extension Service, the Secre-
tary of Agriculture, and the Bank of
the Northeast, among others. In addi-
tion, business and social contacts have
been made on a personal basis with
mutual exchange of ideas being ef-
fected.

Contract Assistance Valuable

It is difficult to put measurements
on many of the project accomplish-
ments, and much of its effectiveness
will not be felt until years to come.
All of the actions taken have not had
positive results, and criticism can and
has been made of the methods em-
ployed. Nevertheless, the program
has been effective and by any fair
method of judgment must be termed
a success.

There should be no question of the
need for assistance. Northeast Brazil,
the area which the program is intend-
ed to help, is economically one of the
poorest in Brazil, if not in the world.
Agricultural methods are antiquated
and productivity is low. There is an
urgent need for research to develop
new technology or to adapt known
technology to the local environment.
Illiteracy is high and education at all
levels must be expanded and im-
proved if efforts toward development
are to be successful. The Arizona Col-
lege of Agriculture contract in Fort-
aleza has been making a contribution
by helping to establish the conditions
necessary for the Brazilians to resolve
some of these problems of develop-
ment by themselves.



While ideas differ .. .

Meat Quality is Defined

by J. A. Marchello and F. D. Dryden'

If you were to ask ten people to give you
a definition of meat quality, more than like-
ly you would obtain ten different definitions.
This is not surprising since most people
formulate their own definition based on
their likes and dislikes. Generally, meat
scientists define quality two ways.

I. In the consideration of carcasses, qual-
ity refers to the amount of marbling, the
texture of grain of the meat, the firmness
and color of the lean, the firmness and color
of the fat, and the character of the bone.
Marbling receives the most emphasis for
several reasons. Originally, it was thought
that marbling was highly related to tender-
ness; however, some evidence has been pub-
lished which does not agree with this rea-
soning. Some controversy exists at present
with regard to whether marbling is a good
indicator of meat quality or not. This
point will probably be debated for some-
time to come. Nevertheless, marbling is
related to muscle firmness, flavor and
juiciness and is a very important factor in
meat quality evaluation. At the present
time, we have ten degrees of marbling
ranging from devoid to abundant. It is
generally accepted that as the marbling in-
creases, the quality increases; however, this
has not been justified by research. Possi-
bly, quality may improve as the amount of
marbling increases to a certain point; and
thereafter, there is no beneficial improve-
ment in quality with an increase in mar-
bling. Further research in this area is nec-
essary before definite statements can be
made.

A high quality lean is characterized by
a very fine texture of muscle and is velvety
to the feel. The texture or grain of the
muscle is evaluated in a similar manner to

" Associate Professor and Research Associate,
respectively, Animal Science Department.

that used in evaluating the grain of wood.
As the texture becomes coarser, the quality
becomes less desirable. A high quality lean
should be very firm to the touch and not
soft, watery, or gummy.

The color of lean is a very important
factor in quality, more from the psycological
standpoint than from anything else. If the
color of the lean is not of an eye -appealing
nature but all the other quality character-
istics indicate that it is of high quality, it
will be objected to by the majority of con-
sumers. This is not surprising since the
appearance of a product has a very strong
influence on eating satisfaction. The de-
sired color of beef is cherry -red; in lamb,
light -pink; and in pork, grayish -pink. The
age of an animal at the time of slaughter
has a very definite effect on the color of
the lean. As the animal progresses in age,
the color of the lean becomes darker. In
addition, the color of the lean can be strong-
ly altered by stress prior to slaughter. In
many cases, this results in a definite lower-
ing of the quality of the meat. As meat is
stored in the display case in the retail mar-
ket, it gradually becomes darker in color.
This is a natural change because many fac-
tors such as light and heat cause the muscle
to darken in color even though the quality
is not altered to any appreciable extent.
Spoilage of meat will often result in the
darkening of its color. Many times, natural
darkening of the meat results in the con-
sumer thinking that the meat is spoiled.
This is not always the case! When meat
is darkened due to spoilage, it is generally
accompanied by a very unpleasant odor and
this can be determined without difficulty.

The fat should be very firm and white
or creamy -white in color. Yellow fat is ob-
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jectionable because it may indicate inferior
breeding or advanced age in the animal at
the time of slaughter. However, yellow fat
has been associated with certain feedstuffs
in sonic of the common finishing rations of
cattle. If the fat is yellow and very soft,
one can immediately assume that this has
come from an animal of inferior breeding
or an animal that is well advanced in age.

The characteristics of the bone must be
taken into consideration when quality is
evaluated because as the animal progresses
in age from approximately twelve months,
the quality of meat is gradually reduced.
The observation of the bone characteristics
gives a fairly good approximation of the age
of the animal at the time of slaughter. A
young animal is characterized by bones
which are very porous, dark -red and com-
paratively soft with a large exposure of
cartilage on the feather bone. Bones of
older cattle are very flinty and gray -white
in color with little or no cartilage present.
If the bone is very porous and red in color,
one can be assured that the animal is of a
very desirable age with regard to the eating
quality of the meat. Increased age requires
a higher degree of the other quality factors
to be of equal quality. For example, an
animal thirty months at the time of slaugh-
ter would require more marbling to have
the same quality as an animal twenty
months of age.

If the carcass is not aged properly under
controlled conditions of temperature and
humidity, none of the quality factors men-
tioned previously will be of great import-
ance in quality evaluation. Aging of the
carcass from ten to fourteen days is re-
quired before the meat develops a desirable
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palatability. Aging of meat allows the nat-
ural occuring enzymes within the tissues to
break down some of the components of the
tissue and, therefore, improve the overall
eating quality. Often carcasses are aged in
excess of fourteen days since some of the
large eating establishments specify meat that
has been aged three to four weeks. It is
quite probable that meat aged this period
of time could develop what is termed "an
aged flavor ". Some people like this flavor
and many do not. Research indicates that
you don't benefit greatly by aging in excess
of fourteen days other than to enhance
flavor.

II. When one considers the other def-
inition of meat quality, it is dependent on
such factors as: color, aroma, flavor, juici-
ness, and tenderness. These five charac-
teristics comprise the definition of meat -
eating quality or palatability when consid-
ering cooked, individual retail cuts.

The color of cooked, uncured lean de-
pends largely on the nature and amount of
muscle pigment present in the partially de-
composited cooked products. Final color of
cooked meat depends upon the pigment
changes that take place during cooking.
These changes are determined by: (1) the
type of cooking; (2 ) the length of cooking;
and (3 ) the temperature of cooking. The
color of the fat changes very little during
cooking except for surface browning which
contributes greatly to the attractive appear-
ance of cooked meat, especially by the dry -
heat method of cooking.

In the case of cured meats, a different
situation exists primarily due to the fact that
this color is a result of the action of some
of the curing ingredients on muscle pig-
ments. Meat from an older animal gener-
ally is darker than that from a younger ani-
mal, primarily due to the fact that there
has been an increase in the amount of mus-
cle pigment in the older animal. It is not
uncommon to find muscles coming from the
same animal which are quite different in
color after cooking. Some experts say this
is due primarily to the function of each
muscle in the movement of the animal. If
one muscle is required to do more work
than another, it is quite probable that this
muscle will contain a larger quantity of
the muscle pigments, especially myoglobin.

Fresh meat usually has a slight aroma
that is sometimes described as being remi-
niscent of commercial latic acid. Aging of
meat will greatly change this aroma, and
meat from older animals has a stronger
aroma than that from younger animals.
Many different aromas have been associated
with meat, some of which are natural oc-
curring and some caused by improper han-
dling. A large number have been desig-
nated as objectionable. Sometimes these
objectionable odors are from decomposition
products due to microbial growth or to the
byproduct of fat becoming rancid. Upon
cooking, these "off odors" intensify greatly.

Meat flavor, like aroma, is very difficult
to define or describe, and many consumers
are at a loss to differentiate between flavor
and aroma. The flavor of raw meat is
weak, salty, and blood -like. True flavor
develops during the cooking process, and
is thought to arise partly from the muscle
protein reacting with some of the sugars
present in the meat. The nature and in-
tensity of meat flavor depends in part on
the type of cooking, the length of cooking,
and the temperature of cooking. For ex-
ample, a leg of lamb cooked to an internal

temperature of 150° F. has more flavor
and tastes more distinctive than a similar
leg cocked to 190° F.

Cooked, unaged beef is quite metalic and
astringent and lacks the typical beef flavor.
The true flavor of beef develops in about
eight days and is intensified somewhat there-
after. Generally, veal flavor is considered
to be sweet, sour, or flat, whereas pork flavor
is considered to be bland or sweet. Much
variability exists with regard to flavor, and
the flavor of the meat coming from each
species is characterized to a large degree
by the composition of the fat within and
covering the cut.

Juiciness of the meat is very important
with regard to eating quality and is in-
fluenced by many factors. The juiciness of
cooked meat may be separated into two
effects, wetness during the first chew and
sustained juiciness. Often juiciness is con-
fused with tenderness of meat in that if a
cut is quite juicy, a person thinks that it
is quite tender. This is true to a certain
extent since the more tender the meat is,
the more quickly the juices are released
upon chewing.

Consumer studies have shown that ten-
derness is the most important factor of meat
eating quality. Tenderness is influenced by
many factors and can be listed as pre and
post slaughter influences. The overall im-
pression of tenderness consists of at least
three components: (1) the ease with which
the teeth sink into the meat when chewing
begins; (2) the ease by which the meat
breaks into fragments ( friability) ; and (3 )
the amount of residue remaining after chew-
ing.

A wide range in the degree of tenderness
occurs between animals and between
muscles within the same animal. Functions
of the muscle within the animal is the pri-
mary reason for variation in tenderness of the
muscles within the animal. In addition, much
variation in tenderness has been observed
within a specific muscle. For example, the
loineye muscle is most tender in the middle
and decreases as one approaches the anterior
or posterior portions of the muscle. This vari-
ation could be a result of the difference in
the function of the various parts of the
muscle which, in turn, promotes changes in
the composition which leads to tenderness
variation within the muscle.

Quite frequently a statement is made that
if a carcass yields a high percentage of sal-
able retail cuts (high cutability), it pos-
esses high quality. This statement is very
incorrect because quality has very little to
do with cutability. These two terms should
not be confused or used synonymously. In
fact, in many cases, a carcass which possesses
high quality will have a low cutability.

The quality of a cut may be optimum
but improper handling, storage, and cook-
ing can quickly reduce the quality to the
point that the meat is very objectionable
when consumed. Proper handling tech-
niques in the home cannot be overempha-
sized because much high- quality meat is
essentially ruined by improper handling or
storage via the housewife. The cooking
method utilized is very important in deter-
mining whether the initial quality of a cut
is carried through to consumption. Many
times the quality of a cut is greatly reduced
by selection of an improper cooking method.
If consideration is given to the handling and
storage and cooking of meat in the home,
it will lead to the continuous consumption
of high- quality meat products.



Starting in Africa and India .. .

Bermuda Covers the Globe

One plausible theory of the origin
of common bermudagrass would have
it coming out of Africa, around the
Indian Ocean coasts to India, down
the Nile or via the Red Sea to the
Mediterranean. These routings are
very ancient trails and it is man who
moves bermuda. Presently though,
we can only narrow beginnings to the
whole area - S. E. Africa, the Medi-
terranean, the Middle East and India.
From this large heart area then it
spread both east and west around the
world.

Movement from old world to new
world areas can be documented by
direct or circumstantial evidence. We
know bermudagrass was in Spain and
can speculate that it went with Co-
lumbus on his first voyage. Almost
certainly it established itself on His-
paniola from the second voyage in
1493, when many ships carrying seeds,
slips, and cattle came across. There
was a virtually explosive spread of
Spaniards and probably bermuda in
the Caribbean and Central America
areas in the next 50 years.

How does bermuda go along with
man? Anciently, at least, he probably
didn't take it on purpose - with pos-
sible exception - Aryan priests into
India. A great part of the wonder of
this weed is its sneaky, wily travel.

* Professor, Agronomy Department.

by W. R. Kneebone"

Everyone is familiar with the rapid
spread by stolons and rhizomes -par-
ticularly in the direction of flower
gardens and side walks. Detached
rhizomes and stolons, if kept moist,
can stay alive for weeks. In a trading
caravan, caught in a wagon bed or a
pack saddle under a leaky water bag
or mixed with sugar cane ratoons or
vine slips in one of Columbus' ships,
bermuda could travel in style. It
wouldn't have to though. Rhizomes
in particular can stand a lot of drying
and stay alive, particularly enclosed
in a bit of clay, on a wagon hub, say,
or on a sack of grain, or between the
toes of a cow or sheep or in the frog
of a horse's hoof.

Eliminate the rhizomes and ber-
muda still goes. People say it doesn't
produce seed except in Arizona or In-
dia. However, being sneaky, it does.
In Arizona we get up to 95% of the
florets on common to set seed, by
controlling insects, water, and fer-
tilizer, on a good seed setting type.
In the Southeast, seed set may be less
than 1% - essentially zero. Seeds are
small and inconspicuous, nearly
2,000,000 to the pound. A poor seed
setter with few heads may still pro-
duce 2 -3 lbs. per acre. They maintain
viability well, and can remain dor-
mant in soil.

Not only will seed remain alive in
transit storage, or dormant in the
ground, but it can survive immersion

in water as long as 50 days accord-
ing to early Arizona studies. Bermuda,
incidentally, although happy in semi-
arid to arid conditions can make like
rice if necessary. One of the many
stories about the creation of the Sal-
ton Sea concerns a patch of bermuda,
submerged by the rise of water for
2 years until they got the Colorado
back in harness and the sea level came
down. Like Venus out of the waves,
the bermuda got right to business and
kept right on growing as it dried out.

Seed can remain alive in still an-
other form of transit. Burton and
Andrews some years ago fed known
amounts of bermuda seed to Jersey
heifers and checked what came out.
Some of the 1st seeds though actually
gave better germination than the orig-
inal sample. There were still viable
seeds coming out 10 days later when
they concluded the experiment. How
much longer they might delay and
still emerge viable is anyone's guess.

Consider how far a cow can be
trailed in 10 or more days. Consider
the possibilities for shipboard transit
in constipated animals on limited wa-
ter and food. Viable seeds have also
been recovered from sheep pellets
and this probably explains part of
bermuda's spread in irrigated valleys
in Arizona from the 1880's to early
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1900's since sheep were grazed quite
extensively in early days. Seeds of
course can also hitch hike in wool.

Bermuda probably came to Mexico
with Cortez from Cuba, landing with
his 17 horses at Vera Cruz in 1519
with stop -offs enroute in Yucatan and
Honduras. It may or may not have
come to Arizona and California with
the Spaniards - as early as 1540
possibly with Coronado's herds up
from Sonora and across Arizona near
Tucson. More likely first U. S. estab-
lishment was in the Carolinas with
planters coming from the Leeward

Islands in the 1680's, after the Restor-
ation, certainly in Georgia by 1751,
both introductions of Mediterranean
common by way of Spain and the
Caribbean. Virginians used to go to
Bermuda in the 17th century to har-
vest hogs running wild there from
early Spanish releases. Maybe, just
maybe, the name started that way.
Certainly we have used bermudagrass
more and better than most and our
common name is also one of the
world's common names. Bermuda got
to Australia by 1802, was introduced
into the Hawaiian Islands in 1835,
was being sold by the flat in San
Francisco in 1858 -most likely hauled
by clipper from Hawaii. This inci-
dentally is the first commercial nurs-
ery stock I've found any reference to,
although the parade ground at Ft.
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Smith, Arkansas was sprigged with
bermuda hauled by boat from Baton
Rouge in 1834 -35 and the original
planting was still maintaining itself
in 1885 with various samplings from
it over the years spreading our grass
around Arkansas and East Oklahoma.

Incidentally our deliberate use of
bermuda for turf may be as old as
that in the Mediterranean - at least
in Egypt. In the 1st bulletin of the
Alexandria Horticultural Society pub-
lished in 1904 the statement is made
that although one lawn existed in 1882
it was not used commonly until the
1890's. The author suggests care in
picking only fine types and establish-
ment was by sprigging, not seed.

Good bermuda seed was not avail-
able anywhere in the world until Ari-
zonans began specialty growing in
World War I. At first the bermuda
was a nuisance in alfalfa seed fields
until someone found out that the ber-
muda seed they cleaned out of their
alfalfa was worth more in the South-
east than they were getting for their
alfalfa. Today Arizona produces 6 -8
million pounds a year in Yuma county
on land often too salty to grow alfalfa
anyhow.

The grass itself probably came to
Arizona to stay in the 1880's in the
Yuma area with California hay for our
cavalry and when the Southern Pa-
cific railroad came through, in
drought starved cattle shipped in to
graze in the Gila river bottoms. First
written reports are in the 90's in both
the Phoenix and Yuma areas as a
pesky weed.

As some fairly prosperous Arizona
seed growers have found out though,
this is a wonderful weed. It will grow
flooded or dry. It will grow on acid
soil or soil so salty almost nothing
else can grow. It can be grazed into
the ground or mowed daily at 3/16
inch and still flourish. A Brazilian
botanist in N.E. Brazil says that it is
resistant to both goats and drought -
a real tribute there. In its wily way
it has spread and is still spreading. I
hope that through my work Arizona
will one day be growing seed of good
turf varieties that will fight off crab-
grass all along the Ohio and make
bluegrass growers look to their laurels
or think of bluegrass bermuda com-
binations. Bermuda is admittedly un-
able to stay green all winter in frosty
areas or to do well in shade, but one
can't have everything.

Besides, look what else we have.
Only one other grass I know of -
quackgrass, of course, has as much
renown as a medicine ( or a weed) .

For the past 2,000 years, certainly
preceding Dioscorides who wrote of
it glowingly, decoctions of bermuda
rhizomes have been used as a diure-
tic, to relieve the colic, or as a hopeful
relief for kidney stones. Both were
found in U.S. Pharmacopeias as late
as 1920 and bermuda at least is in
similar Indian, Spanish and Cuban
publications stil].

An example of our Northern Eur-
opean orientation is the concern
among U.S. pharmacists during World
War I when supplies of Triticuni
( quackgrass rhizome) were cut off.
Prices rose and bermuda rhizomes
were being substituted! Bermuda can
be told from quack because it is
much starchier and an iodine test
with its blue starch reaction shows
up the wrong root! This accumula-
tion of starch in the rhizome begins
earlier in the growth of bermuda
than most grasses and helps to ex-
plain its resistance to close grazing
and mowing. It always manages to
have some reserve food for regrowth.

Actually both quack and bermuda
have been used for the same purposes
- in urinary problems and as far as
real effectiveness is concerned are
probably on a par. I suspect the use
of quackgrass was historically as a
substitute for bermuda since medicine
came north from the Mediterranean
to lands beyond bermuda, and our
World War I pharmacists were then
doubly misoriented on which "root"
was proper.

Bermuda has some additional uses,
however. The juice expressed from
the leaves is a folk remedy for nose
bleed in Italy and Spain. In India it
is recommended for nosebleeds, cuts
and other bleeding.

Who knows what lies ahead? We
might actually be able to breed ber-
mudagrass for its medicinal proper-
ties! Certainly we can develop it in
a great many other directions. For
example we have shown variety dif-
ferences in response to overseeding
with ryegrass, differences in value
when dyed green in winter, differ-
ences in resistance and susceptibility
to herbicides and salt, differences in
water utilization, efficiency and re-
sponse to control of mites. There are
wide ranges in resistance to diseases
and insects. If we can fit them all
together we will be able to tailor
make the basic summer turf grass to
a variety of needs.

Just a little exploitation and my
favorite grass will be an even more
worldly, more wily and, if possible,
more wonderful weed.



Costs and Returns on

This article reports the findings of
a recently completed study of costs
and returns for crop farms in Graham
and Greenlee Counties along the Gila
River. ** Comparisons are made with
the results of a companion study for
the Sulphur Springs Valley located in
Graham and Cochise Counties by V.
W. Lee and R. A. Young, reported in
the May -June 1968 issue of Progres-
sive Agriculture.

The irrigated acreage along the
upper Gila River is composed of about
40,000 acres in Graham County ( con-
centrated in the Safford -Thatcher
area ) and about 6,000 acres in Green-
lee County (mostly in the Duncan -
Franklin area ). Cotton, alfalfa, bar-
ley and grain sorghum are the pre-
dominate crops. Graham County is
unique in Arizona in that more Ameri-
can- Egyptian than upland cotton acres
are grown. No American -Egyptian
cotton is grown in Greenlee County.

Irrigation water is obtained from
both canal companies and farm wells.
In Graham County, canal companies
provide an average of about 2.78 acre -
feet per acre per year at an assess-
ment cost of about $7.53 per acre.
For Greenlee County, an average of
1.88 acre -feet per acre per year is
supplied by the canal companies at an
assessment cost of $6 per acre. In
both counties, the remaining water
needs are pumped from farm wells.
Pumping lifts are quite small - typi-
cally from about 50 to 100 feet. Be-

Former graduate Research Assistant and
Professor of Agricultural Economics.
"Billy M. Comer, Aspects of Resource
Combina ion and Enterprise Selection on
Eastern Arizona Farms, Thesis for A.S. de-
gree, University of Arizona, 1987.

Field Crop Farms
along the Upper Gila River

by Billy M. Comer
and William E. Martin'

cause the pumpage occurs near the
river, the water table has been quite
stable over time.

The cost and return estimates
shown in Tables 1 and 2 were de-
veloped from a field survey of one -
third of the farm operators in the
Gila River areas having over 30
cropped acres. A total of 63 farmers
were interviewed. Three farm sizes
were defined for each county area
based on the modal sizes observed.
They are for Graham County, Size I,
90 acres; Size. II, 290 acres; Size III,
850 acres; and for Greenlee County,
Size I, 70 acres; Size II, 290 acres; and
Size III, 560 acres. The average
farm size was 260 acres in Graham
County and 171 acres in Greenlee
County.

Costs and returns were computed
on the basis of price conditions and
government programs prevailing in
1966. In particular, upland cotton
income and acreage reflect the as-
sumption of diversion of 25 percent
of the cotton allotment.

Note that the percentage returns on
invested capital (line VI of Table 2)
vary from negative on the smallest
Greenlee County farms to a very pro-
fitable rate on the largest farms in
both counties, but especially on the
large farms in Graham County. The
reasons for these differences are dis-
cussed below, taking each item in the
order listed in Table 2.

Gross sales on the Size III farms
are greater than proportionate to the
number of cropped acres when com-
pared to Sizes I and II. This is for
two reasons. The operators of the
larger farms typically own cotton al-
lotments ( both upland and American-

Egyptian) that are a larger percent-
age of their total acreage than do the
operators of the smaller farms. Sec-
ondly, these larger farm owners are
obtaining higher per acre yields on all
crops except barley. For example,
Size III farms in Graham County had
an average projected yield of 915
pounds of upland cotton lint while
Sizes I and II had projected yields of
only about 860 pounds.

Operating costs when put on a per
acre basis are the same on Sizes II
and III farms, although they are high-
er in Graham County than in Green-
lee County. This is because Graham
County farms have a larger percent-
age of their total acreage in cotton.
Per acre operating costs on Size I
farms are higher than on the larger
farms in both counties because they
cannot afford to own cotton harvest-
ing equipment and must hire a cus-
tom harvester.

Even though the small farms do not
typically own cotton harvesting
equipment, their per acre investment
in machinery and equipment is still
very much higher than for the larger
farms. In Graham County the aver-
age value of machinery and equip-
ment investment per acre ( calculated
by taking one -half the 1966 new cost
of each item ) was $233 for Size I
farms, $131 for Size II farms, and $85
for Size III farms. Greenlee County
per acre machinery and equipment
investment was similar for the larger
two farm sizes and somewhat lower
for farm Size I. Irrigation investment
for both counties also shows large
economies with increased farm size.

July- August, 1968 Page 18



Table 1. Average Value of Investment by Size of Farm, Graham and Greenlee Counties, 1966.

Item

Graham County

Size I
( 90 Acres)

Size II
( 290 Acres)

Greenlee County

Size III Size I
( 850 Acres) (70 Acres)

Size II
( 290 Acres)

Size III
( 560 Acres)

(Dollars)
Power Units 5,635 13,267 24,003 5,356 11,851 15,051
Field Equipment 15,336 24,822 48,383 6,934 27,239 31,423
Irrigation Equipment 6,700 15,310 39,973 10,130 17,128 25,831
Trucks and Miscellaneous 1,560 3,295 7,333 1,560 1,620 4,080
Landa 58,500 188,500 552,500 35,000 145,000 280,000
Total 87,731 245,194 672,192 58,980 202,838 356,385

a Land, excluding irrigation improvements shown elsewhere, is valued at $650 per acre in Graham County and $500 per acre in Greenlee
County.

Table 2. Costs and Returns by Size of Farm, Graham and Greenlee Counties, 1966 Conditions.

Item

Graham County Greenlee County
Size I

( 90 Acres)
Size II

( 290 Acres)
Size III Size i

( 850 Acres) (70 Acres)
Size II

( 290 Acres)
Size III

( 560 Acres)

(Dollars)
I.

lI.

Gross Sales

Gross Expenses

16,877 53,847 175,981 9,465 40,766 88,881

Operating Costs 9,623 27,856 80,579 6,180 22,767 44,116Cash Overhead Costs 1,179 2,368 5,190 979 3,343 2,584
Depreciation 3,498 6,489 13,312 2,862 7,536 9,811
Total 14,300 36,713 99,081 10,021 33,646 56,511

III. Return to Management
and Investment 2,577 17,134 76,900 -556 7,120 32,370

IV. Management Charges
( Five Percent of
Gross Income) 843 2,692 8,799 473 2,038 4,444

V. Return to Investment 1,734 14,442 68,101 -1,029 5,082 27,926
VI. Percent Return on

Average Investment 1.97 5.89 10.13 -1.74 2.51 7.84

Total investment costs by farm size
and investment class are shown in
Table 1 with the annual costs of these
items shown as Depreciation in Ta-
ble 2.

Subtracting Gross Expenses from
Gross Sales results in an estimate of
the Return to Management and In-
vestment. This balance must cover
interest charges and, if necessary, pay-
ments on principal before any remain-
der is available for family living.
( Also available for family living ex-
pense is the value of any labor per-
formed by the operator or his family.
All labor was charged as a cash oper-
ating expense.) Return to Invest-
ment alone is computed by deducting
a charge for the coordinating and su-
pervisory activities of the manager.
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The estimates of Return to Invest-
ment and Percent Return to Invest-
ment illustrate that Size I farmers
must improve their management and
increase their farm size if they are to
long continue in business. Operators
of Size II farms in Greenlee County
are on the margin of a reasonable
farm income. However, Size III
farms in Greenlee County and Sizes
II and III farms in Graham County
are producing an excellent return.

These results may be compared to
those for the Sulphur Springs Valley,
reported in the study cited above.
Return on investment in the Sulphur
Springs Valley is lower than on farms
along the Gila River for each com-
parable size of farm although the
same general tendencies of better
management and economies associ-
ated with increased farm size exist.

Investment in field machinery and
equipment is comparable in the two
areas but irrigation investment is
higher in the Sulphur Springs Valley
since all water is pumped and the
water table is deeper. However, the
major difference is in total gross sales.
Per acre yields are approximately the
same in both areas but farms along
the Gila have much larger cotton al-
lotments and much less of their total
farm in fallow. Per acre operating
costs are thus somewhat higher in the
Gila area, especially in Graham Coun-
ty, but not enough higher to offset
their larger gross sales. As one would
expect, land prices are considerably
higher in the Gila area than in the
Sulphur Springs Valley in response to
the larger farm incomes, but they are
not overpriced relative to income as
they apparently are in the Valley.



POINT OF REFECENCE.

Mrs. Lucille Furthmiller, right, of
Tucson, accepts a plaque denoting
her as the reference point in a Uni-
versity of Arizona nutritional survey.
Presenting the plaque is Dr. Mary Ann
Kight, project leader of lipid research
for the UA Department of Food and
Human Nutrition in the School of
Home Economics. Dr. Kight present-
ed the plaque in the name of coop-
erating Arizona Federation of Busi-
ness and Professional Women's Clubs,
of which she is project chairman. Mrs.
Furthmiller was selected for this pur-
pose from 204 members of the BPW
who participated in the project de-
signed to determine nutritional influ-
ences in Arizona. Dietary habits were
evaluated and blood and urine sam-
ples analyzed to determine the nutri-
tional and, /or health status of the vol-
unteer participants. Mrs. Furthmiller's
data will serve as a reference for com-
parison of participants in other nutri-
tional surveys. The reference woman
weighs 128 pounds, is 5 feet 4 inches
tall, and is in excellent clinical health.
She lives in a desert climate and is
moderately active physically in her
occupation of brokerage assistant.

UA Aggie Queen. Linda Lowe, 20, daughter of Mr. and Mrs. J. B.
Lowe, Winslow, shows off her plaque which marks her as the
1968 "Aggie Queen" of the UA College of Agriculture. George
Rovey, 20, son of Mr. and Mrs. Emil Rovey of Glendale, has the
pleasure of crowning her with his cowboy hat. Miss Lowe was
elected queen by popular vote of Aggie students.

Professor of the Year. Dr. Raymond E. Watts, left of the Animal
Pathology department, at UA College of Agriculture, received
the plaque which distinguishes him as the Aggie "Professor of the
Year." Making the presentation is John L. Sullivan of Patagonia
and vice president of Aggie Council at the UA. Prof. Watts has
distinguished himself as teacher and researcher.



The Future of.. .

The College of Agriculture
by Harold E. Myers, Dean

A recent centennial address by Dr.
David D. Henry, president of the Uni-
versity of Illinois, presented some
ideas which have relevance to my
topic of discussion. He pointed out
that fifty years ago, in 1918, President
Edmund J.' James on the occasion of
the semi -centennial of the University
of Illinois, "claimed that changes in
the University by 1968 would out-
reach 1918 to a greater extent than
the latter's comparison with 1868 be-
cause `the world of 1968 will be more
vastly different.' "

President James noted, "Prophecies
of the men who labored to secure the
foundation of this institution were
large and far- reaching, but none of
them equalled the reality, none of
them appreciated what the responsi-
bilities of the next fifty years were to
be, and they would all be greatly sur-
prised at this institution now if they
could return to review it. Our fate
will doubtless be the same."

This statement is equally applica-
ble to the College of Agriculture of
The University of Arizona. It reflects
the inability of one generation to ac-
curately predict the future growth
and development of a dynamic insti-
tution in a changing society.

My remarks are directed to the
faculty of the College of Agriculture,
whose dedication to overall objectives
is second to none of the college facul-
ties of The University of Arizona.

I never cease to be proud of our
faculty. When I see some of our men
and women in action, my confidence
in the individuals and the group as a
whole is reinforced.

Over a period of years, our faculty
has grown in stature through the pro-
fessional development of personnel
plus a generous infusion of "outside
talent" of promising young faculty
members who joined us soon after the
completion of their graduate pro-
grams. We have not tried to build a
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faculty of men and women with estab-
lished national or international repu-
tations.

It is gratifying to observe the na-
tional and international recognitions
which come to our faculty members.
They are frequently requested to par-
ticipate with other men and women
of great stature in significant activities
in the United States and in foreign
countries. Such invitations have re-
sulted from acknowledgment gener-
ated from superior achievement by
our faculty.

Our College of Agriculture has been
in existence for about three -fourths of
a century. colleges
of agriculture, throughout their ex-
istence, have had one basic objective,
and that is to serve the agricultural
interests of the state and the nation.
Today the objective of the College of
Agriculture of The University is to
serve primarily the needs of agricul-
tural industry of Arizona.

For the purpose of this objective,
agriculture is defined broadly. The
College of Agriculture is a social in-
stitution created by society to serve
agriculture. It is supported largely
by public funds. It is the intent of
the state legislature and Congress that
appropriated funds be used to serve
agriculture. Thus, our College has
been and is today problem oriented,
based on the intent of the appropriat-
ing bodies. This is true of resident
instruction, research, and extension.
Problem orientation is the principal
justification for the continued exist-
ence of colleges of agriculture.

All of our college programs, wheth-
er classroom teaching, research, or ex-
tension could be reassigned to other
colleges and departments in the Uni-
versity. The same can be said of pro-
grams of other colleges of the Uni-
versity. The significant question, is
whether the agricultural interests of
our state and nation would continue
to be served as sympathetically and

as effectively by such dispersal of the
agricultural program.

Many years of experience lead me
to conclude that a problem- oriented
college is indeed the most effective
organizational unit for the execution
of our objective. Substantiation of this
point of view is oft expressed by many
of our national leaders - political, la-
bor, business and education. These
leaders prophesy that if organizations
equivalent to our colleges of agricul-
ture benefited other segments of
United States industry, these seg-
ments like our agriculture, would be
second to none in the world. Only a
few days ago, President Charles J.
Hitch of the University of California,
as quoted in the press, was making
essentially this comparison for certain
segments of California's economy.

The commitment of the University
of Arizona is to serve the people of
the state, yes, to serve democracy.
Commitments of individual colleges
support all University objectives but
are pointed primarily toward special
segments of our democracy, in our
case to agriculture.

The commitment of our University
and our College to the idea of service
is not unique for the University of
Arizona. In a real sense, it is an aim
basic to and fostered by all Land
Grant Colleges and Universities.

Dr. James A. Perkins, president of
Cornell University, expressed the idea
of the function of an institution such
as ours very succinctly in a Cornell
University anniversary address. He
stated that from the very beginning
of the University one of the strong
motivations has been, "the compul-
sion to be of service to all mankind."

In no area has the service idea been
more effectively expressed than in
Land Grant Colleges of agriculture.
In 1907, Liberty Hyde Bailey said,
"The University belongs to the people
of the state. It will justify its exist-

( Turn to next page)



College Future
(from page 21)

once only as it serves the people."
A forward look beyond the horizon

of this day should of necessity be
based upon all factors which will in-
teract to give us our tomorrow. Since
we may not know all of the influ-
ences which may shape our college
of the future, perhaps a useful pro-
logue to a forward look may be a
backward glance reviewing our
growth and development.

Arizona's agricultural production
pattern and problems have changed
over the years. Dean Robert H.
Forbes gave special attention to the
date palm early in his career at the
University of Arizona. The Depart-
ment of Plant Breeding was estab-
lished in 1909 when Dr. George F.
Freeman was brought to the College
as an alfalfa breeder. Alfalfa, the
principal crop at that time, fed farm
dairy herds although an appreciable
acreage was harvested for seed ex-
ported to other states.

Egyptian cotton, introduced early
in the century, became the most im-
portant crop in Arizona. It reached
its peak in 1920 when 235,000 acres
were planted. This large acreage
flooded the market to the extent that
some lint could not be sold at any
price. Short staple cotton came in
about this time and increased rapidly,
reaching its peak in 1953. In 1967,
the acreage was about one -third that
of 1953.

The vegetable industry has devel-
oped until in 1967, it produced the
largest gross income among the crops
reported in the 1968 Arizona Agricul-
ture. The livestock feeding industry,
a rather recent addition to our agri-
cultural enterprizes, continues to
grow. At least five of our major
feedlots are being enlarged today.

The changing agricultural produc-
tion picture has been reflected in pro-
gram changes of the College of Agri-
culture. At times, our College pro-
gram has followed the altered produc-
tion pattern. At other times our pro-
gram leads in the forefront in bring-
ing about change in production pat-
terns. Sugar beet and safflower re-
search on the crops side and feedlot
research on the livestock side are ex-
cellent examples of our leadership
role.

In the future there seems to be
every reason to expect that Arizona's
agricultural production pattern will
change as it has in the past. The Col-
lege of Agriculture will reflect these
changes. We hope our faculty will
continue to predict with some accur-

acy the changes which will occur so
we may provide the basis for produc-
tion shifts.

Since its establishment, the College
of Agriculture has enjoyed sustained
growth. Its capacity to support our
agricultural industry has been multi-
plied many times. Many new pro-
grams have been added. Many new
positions have been created. Physical
growth is reflected in space devoted
to agriculture in the University budget
book. In 1956 -57, 65 pages were re-
quired, while in 1968 -69 there are 117
pages.

In spite of our present crowded
facilities, there have been significant
physical additions in the form of
buildings and land. Our research pro-
grams have become more sophisti-
cated. An increasing amount of en-
ergy has been devoted to basic re-
search. Today, we are working on
problems unknown only a short time
ago. Our teaching program has
changed greatly too, both with re-
spect to types of courses and to their
contents. Our extension program has
evolved to the extent that an exten-
sion worker of a few years ago would
be out of place if he were returned
to his former position. We are now
establishing a firm basis for a foreign
arm of the College of Agriculture.

New departments have been added.
Areas of research concentration have
shifted, partly in response to outside
demand, but mostly in response to a
careful analysis of research needs on
the part of the faculty and adminis-
tration. Faculty interests helps de-
termine the direction of our programs
since their areas of research are re-
stricted only in broad terms.

Colleges of Agriculture in the Land
Grant System, in cooperating with the
United States Department of Agricul-
ture, have proved to be remarkably
effective organizations in their role of
research and development. In a gen-
eral way these colleges have been in-
creasingly effective in serving their
role.

The University of Chicago and Dr.
Earl Heady, Iowa State University,
suggest that the return on the invest-
ment for research and education pro-
grams in argiculture have been of fan-
tastic proportion. Social gains, re-
sulting from these investments, have
touched every segment of our society.
These gains are now history. Few, if
anyone, familiar with science, tech-
nology, management and their im-
pact on agriculture will question the
importan: e of these factors as applied
to agriculture in the future. It is ex-
pected that future changes in agricul-
tural production, processing, and mar-

keting probably will dwarf the revo-
lutionary changes we have experi-
enced during the past few decades.

Thus, I see a continuing need for
colleges of agriculture. The differ-
ence in the colleges of fifty years
hence will surpass that of today and
fifty years past. The one thing which
should remain constant is the objec-
tive, that is, to serve agriculture
broadly defined. As the number of
farms continue to decrease even to
the 50,000 mentioned by Heady, the
need for science, technology, and
management applied to the agricul-
tural organizations will become more
intense.

The name of the college may
change. The structure of the college
will alter. Some Departments may
disappear and others may change
name, some new ones may be added,
some may be combined into new
structural units. Objective will de-
mand that, regardless of name and
organizational arrangement, functions
will remain much the same as today,
that is, service to agricultural indus-
try.

Several Land Grant universities
have modified the name of the col-
lege but in no instance has the term
"Agriculture" been eliminated. A few
names include:

(a)
(b)

(c)
(d)

(i)

Agricultural Sciences

Agricultural and Biological
Sciences

Food and Agricultural Sciences

Agriculture and Home
Economics

Institute of Agriculture

Agriculture and Environmental
Sciences

Agriculture and Forestry

Agriculture and Natural
Resources

Tropical Agriculture

One University recently changed
the name from Institute of Agricul-
ture to College of Agriculture. Agri-
culture does recognize in one word
the mission -oriented objective of the
principal activity of a College of Agri-
culture.

While I do not believe our present
college name is inappropriate, I have
asked department heads to consider
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the name of College. There has not
been formal discussion of the idea as
yet. If any of you have a suggestion,
please convey it to your department
head. One name suggested for con-
sideration is College of Agriculture
and Renewable Natural Resources.
The term Renewable Natural Re-
sources encompasses most of our de-
partments. Its advantage would be
that some people associate agricul-
ture with cultivated agriculture, per
se, while in reality it includes all
land. Thus, the combined name would
recognize a broader base for our pro-
grams.

The two terms, Agriculture and Re-
newable Natural Resources tends to
wed basic functions of the United
States Departments of Agriculture
and Interior so far as production and
management of plants and animals
and their utilization are concerned.
With the heavy involvement of the
two federal departments in Arizona,
the suggested name might tend to
combine within the College the func-
tions of the two federal departments
as they relate to people, land, plants,
and animals. Parallel functions could
prove beneficial to the college and
the State of Arizona.

At the moment, there are no plans
to alter the departmental structure of
our College. Several institutions have
restructured their organization usual-
ly in a manner to reduce the number
of departments. Sometimes the net
result has been reduction of the total
number but at the same time creation
of sub -units equivalent to the former
departments. Where such a step has
been taken, the usual trend combines
the plant departments and the live-
stock departments.

Such combinations may have ad-
vantages. Two frequently suggested
values are: (1) to reduce administra-
tive costs and (2) to integrate effec-
tively similar work done in more than
one department. The two suggested
advantages are not very compelling
arguments since the number of requi-
sitions to be issued, the number of
ledger sheets to be kept, the number
of letters to be written, and the num-
ber of telephone calls to be received
would not differ greatly in either or-
ganizational plan.

Also if two scientists do not wish
to work together, their mere presence
in the same department does not guar-
antee cooperation. We have come
a long way with our present depart-
mental structure in the interdisciplin-
ary approach to the solution of prob-
lems but we still have some distance
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to move in this direction before reach-
ing perfection.

It has been interesting to observe
the frequent reorganization within
the United States Department of
Agriculture. It happens with each
change in administration and some-
times more frequently. To an out-
sider, it appears that the productivity
is not enhanced but if anything re-
duced by the upset which occurs dur-
ing the movement from one set of
offices and laboratories to another.

To me, departmental reorganization
does not hold the key to a more suc-
cessful program in the college. Yet
there will be departmental changes in
the future.

At the moment it seems that many
of our departments should assess the
academic value and selection of
courses. Each department has a
teaching program, i.e., offers courses
for both undergraduate and graduate
students. Therefore, a student may
take his major work in any one of the
several departments. A review of the
graduating seniors reveals that most
of our graduates major in only a few
departments. Some departments are
not represented by graduating sen-
iors. For seniors ccmpleting their de-
gree requirements in June 1968, de-
partments with four or more majors
were:

Animal Science

Watershed Management

Agricultural Economics

Agronomy

Horticulture

Entomology

Agricultural Education

We should review our undergrad-
uate offerings with the intent of elim-
inating undergraduate majors in cer-
tain departments or of finding some
way of increasing student interest in
the program. Certain of these depart-
ments may need to offer service
courses for students majoring in other
departments. The elimination of un-
dergraduate majors in a department
would not necessarily effect its grad-
uate program. Small classes may force
us to move in this direction rather
rapidly.

Our involvement in international
agricultural programs has been sig-
nificant over a period of many years.
Our instructional program has in-

volved many foreign students and, re-
cently, a few foreign faculty members.
We have had two overseas institu-
tional development contract programs
-- Iraq and Brazil. Also there we
have maintained an informal relation-
ship with Mexico over a long period
of time.

Dean Forbes was our first inter-
national worker predating Point 4 and
The Rockefeller Foundation programs
by several decades. Enough of our
faculty members have had experi-
ences in other countries to present a
world -wide outlook in almost every
course regardless of department. We
can expect this experience to increase,
equipping our faculty to better under-
stand world problems. Additional
courses dealing with these problems
will be added.

Our foreign involvement should
continue and, hopefully, increase. But
basic to the most effective overseas
activity, as well as our campus inter-
national agricultural program, is the
necessity of building a faculty whose
principal responsibility is internation-
al agriculture.

Foreign activity should in my opin-
ion focus on research, principally ap-
plied research, to a much greater ex-
tent than is now possible. Success of
The Rockefeller Foundation agricul-
tural programs has been closely re-
lated to the results of its applied re-
search programs.

In the request budget for 1969 -70
a budget position is being requested
for International Agriculture which,
if approved, will be our first step in
the stabilization of our international
program.

Our space problem, especially of-
fice and laboratory, is very critical.
I have reason to believe we will have
some relief in the next few years.
First space expansion will be for the
School of Home Economics. Plans
for the utilization of the space to be
vacated by the College of Nursing
have been in the office of Mr. Robert
Houston, Physical Plant Director, for
several months. Completion of the
Biological Sciences building will give
our College more space, but just how
much has not been determined as of
this time. If the present Biological
Sciences building is assigned to our
College, there will still be an unmet
need for additional space.

The College must acquire addi-
tional land both near Tucson and in
Maricopa County. We have been
trying to get the Alvord tract, a 400
acre parcel of federal land at the in-
tersection of Baseline Road and 35th
Avenue just west of Phoenix.

( Turn to next page)



College Future
(from page 23)

We need many minor facilities
which we may get, hopefully, over a
period of years. A home manage-
ment laboratory and a shops teaching
laboratory have both been approved,
but lost because of cuts in the capital
appropriations.

Agricultural Extension Service is
expected to continue as a function of
the College of Agriculture. It is now
and has been the most significant
state -wide function of the University
of Arizona. Coordinating Agriculture
and Home Economics Extension with
the teaching and research activities
has kept it a part of the College of
Agriculture where it should be now
and in the future.

The development of General Ex-
tension other than the teaching of ex-
tension courses has caused many uni-
versity administrators to question
whether all Extension activities, in-
cluding agricultural, should not be
combined. Some universities have
taken this step. I have taken the
stand t h at agricultural extension
should not be combined with general
extension. Not one of my colleagues,
where the combination exists, has ex-
pressed sympathy for the new plan.

Basically there are two principal
reasons why I oppose the combination.

(1) New federal legislation cre-
ating extension activities in dif-
ferent areas are not restricted to
Land Grant institutions, but be-
come the function of several uni-

YELLOW in Middle
(From page 5)

Spray this mixture on leaves and
stems so as to wet them thoroughly.

"Without the surfactant the spray is
less effective," Montierth will tell you
from experience.

Some growers follow the recom-
mendation of using an agitator to
keep the iron sulfate mixed well in
the solution while it is being applied..
Montierth didn't. He felt the tractor
bounced around enough going over
the field that an agitator wasn't
needed.

There are many problems yet to
be checked by on -farm testing. These
include studies of the best time to
make an application and the value of
repeat applications.

"But, it sure works," Montierth said.
And, with the experiences that Irwin
John and W. R. Sikes had they'll read-
ily agree.

University of Arizona soils judging team in its first year of competition, won fourth
place in national finals of intercollegiate soils judging at Kansas State University. Left
to right are Chris Hayes, Tucson; Larry Humphrey, Florence; Ray Kingston, Tucson;
and Dennis Fenn, Benson. Their coach is Dr. D. F. Post of UA College of Agriculture.

versities and colleges within a
state. The state is then subdi-
vided in such a way that each
university or college has its little
area of influence. Agriculture is
unique in that it has a state -wide
extension system which should be
maintained.
(2) The chief advantage of the
combination of Agricultural Ex-
tension with General Extension is
to facilitate coordination of ad-
ministration of all extension pro-
grams. The main advantage of
keeping agricultural extension in
the College of Agriculture, other
than the reason noted in No. 1,
is to coordinate subject matter.
To me, the latter is more com-
pelling than the former.
The future of the College of Agri-

culture and the School of Home Eco-
nomics in the University of Arizona

is bright. Whether its future will live
up to my, and hopefully your, expecta-
tions depends principally on the pro-
ductivity of the faculty and the rela-
tionship of this productivity to the
over -all objective of the College, i.e.,
to serve the agricultural interests of
the state and nation. We have been
supported by the . University admin-
istration, the Board of Regents, the
Legislature and the public because
we have produced and because we
have had a good public image.
Whether the College continues to
grow is largely in the hands of the
faculty. If we continue to produce
results useful in agriculture and if we
maintain a good public image, our
place in the University will be solid
and we will be supported by the pub-
lic which has benefited and hopefully
will continue to benefit from our
work.

PROGRESSIVE

AGRICULTURE

IN ARIZONA

Official Publication of the
College of Agriculture and
School of Home Economics
The University of Arizona

We ...La 4°. 742rAd., Dean
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